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lMpenucaoBue K yeTBEPTOMY H3LAHHIO

KHHra HanHcaHa AN CTpPOHTEJIEH C YYETOM YPOBHA HX reofe3HyecKoH
NMOATOTOBKH H COOTBETCTBYIOUIHX 3TOMY YpPOBHIO 06si3aHHOCTEH NpPH CO3-
JIlaHHH TomorpagH9eCKor OCHOBHI ANl H3BICKAHMH H NPOEKTHPOBAHHA CO-
Opy»eHHH, a Tak»e INpPH BblHOCE Ha MECTHOCTb IpOEKTa COOPYIKeHHH.

CnpaBoYHHK HallHCaH B pacueTe Ha TO, 9TO OH MOXeT OKa3aTbcA
NoJIe3HbIM CTPOHUTENMIO JIO60M CnenuHaabHOCTH (NPOMBILIJIEHHOE H TOPOA-
CKOe CTPOHTEJNbCTBO, THAPOTEXHHYECKOe CTPOHTENbCIBO, BOJOCHabXKeHHe
M KaHaau3auus H ap.). IloatroMy B KHHre KpaTKo OCBElLleHbI BONPOCH
OpPraHH3auHH reofie3HYeCKHX paboT AN CTPOHTENbCTBA, NMPHBEAEHH CBe-
JleHH1 O COBpeMeHHBIX Teofe3HYeCKHX NpHOGopax H MeToAax H3MepeHHA
H CBHEMOK, ocBellleHbl pa36HBoyHble pa6oTn. Hanbosee moapobuo pac-
CMOTpEHB Te reofie3HuyeckHe paboThl, KOTOPHe CTPOHTeNb 00f3aH BHINOJ-
HATb camocTofiTebHO. Oco60e BHHMaHHE YyAeNeHO B KHHre MOBepKaM
reoje3HyecKHx npH6opoB.,

B Konune cnpaBoyHHKa HMmeloTcA <[IpHAOXKeHHSA», comepiKalllie MpH-
Mephl pa3GHBOYHBIX yepTexed H ap.

B KHHre TakxXe NpHBefeHH CBelleHHA O roCyaiapCTBeHHOM Treojie3H-
9eCKOM Haja3ope, TeXHHKe G6e30MacHOCTH, Ja3epax, THNaX H TOYHOCTH
9JIEKTPOHHHIX JaJbHOMEpPOB, THPOCKONHYECKOM ONpefeseHHH a3uMyTa,
HOBLIX YIJIOMepHHIX NMpHOOpax H HHBeJHpax, NepeyepuHBaHHH NJaHOB H
KapT ¢ H3MeHeHHeM HX MacuiTaboB, aBTOMATHYECKHX CHCTeMax IpOeK-
THPOBAHHA COOPYKEeHHil JHHEHHOro THNA, THIAax H YycTpodcTBe ¢OTO-
TeOJ0/IHTOB, NOJEBLIX H KaMepasbHBIX paboTax GHOTOTEONOJHTHOH CheM-
KH, CNELHAaJbHbIX (OTOTEOAOJHTHHIX CbEMKax, NpHMeHeHHH a3podoro-
CbeMKH B CTPOHTeJbCTBe, pa3bHBKAX NPH CTPOHTENbCTBE MNOAKPAHOBBIX
nyreft, 06 oco6eHHOCTAX reoae3HyecKHX paboT B ropofiax.

KHHra cofiepXXHT OaHHble O HOBHIX JOCTHXXEHHAX B reoje3ngecKof
HayKe H NpPaKTHKe, B YaCTHOCTH CBeJleHHSI 06 9JIeKTPOHHKE H aBTOMATHKE,
YTO HAWJIO TaKXe OTPaKeHHe H B CNHCKEe JIMTEPATypbl, HCMOJAb3OBAaHHORA
NpH COCTaBJIEHHH PYKONHCH KHHIH,

Hayanoul pedaxrop



Yactn |
OBIUAA YACTDb

I'JIABA 1

CBENEHHWA, OTHOCAILHECSA K OPTAHU3AUHH
H NOCTAHOBKE PABOT

§ 1. Poab u 3apaum CTPOHTEA NPH BINOJHEHUN
reofe3HyecKux pabor AJA CTPOHTENbLCTBA

B 3aBHCHMOCTH OT CTeneHH CJOXKHOCTH H o6LbeMa reoje3HyeCKHX
paboT Ha CNelHaJHCTa-CTPOKTENA BO3Jaraercs:

1) o6umee pyKoBOACTBO H KOHTPOJb 3a OpraHH3auueil H xonom Bbl-
NOJHEeHHS TreONe3HYeCKHX paboT B CJayyasxX, KOraa HemocpeacTBeHHOE
BHITIOJIHEHHEe pa6OT H PYKOBOACTBO HMH OCYILECTBJIAIOTCA E€0Je3HCTaMH;

2) mnenocpeaCTBeHHasi NpoOBepKa KayecTBa reojae3HyeckHx pabor;

3) HemocpeacCTBEeHHOe BBHINOJIHEHHE reofe3HyeckHx pabor.

B 3aBHCHMOCTH OT 3aHHMaeMOH MHOJIXKHOCTH B 3a4ayH CTPOHTE. s
MOXET BXOAHTb:

1) yTBepxieHHe IJIaHa H CMeThl Ha reoje3HueckHe paboThl;

2) BbINOJIHEHHE OpraHM3alHOHHLIX paboT;

3) MHCNeKTHpPOBaHHe H NpHeMKa paboT,

4) BbIMOJNHEHHE CBHEMOK YYaCTKOB, OTBOJHMBIX NOJ CTPOHTEALCTBO
(noneBble H KaMepaJbHble paboTH);

5) BbIMOJIHEHHe HHUBEJHPHbIX paboOT MO TpaccaM COOPYXKeHHH JHHeH-
HOro THna (moJsieBbie M KaMepaJibHbie paGOThI);

6) BhInoMHeHWe Da3bGHBOYHBLIX PabOT HAa CTPOHTENbHOH NJAOLLaAKe
HJIH IO Tpacce;

7) onpexnenehHe O6HEMOB BLINOJHEHHBIX 3€MJAHBIX H 6ETOHHHIX pa-
6or;

8) npoBepka pa3GHBOUYHBIX PaboT, BHIMOJNHEHHBIX APYTHMH JIHIAMH.

§ 2. Opranu3auus reoae3uyeckux pador
NpU CTPOUTENbCTBE

Ilpu cTpouTenbcTBe BO3MOXKHBI YeThipeé OCHOBHbEe (OPMH OpraHH3sa-
LHH reofie3Hyeckux pabor.

1. T'eonesnyeckne paboTbl BHIMONHAKTCA NOJHOCTBIO CHJAaMH cy6-
NoApsAAHOH reofe3HyeckKoil OpraHH3auUHH HJH CHJIAMH CIenHaNdbHO Co-
30aHHOH Ha CTPOHTEJbCTBE reofie3HyecKoil rpynnu. B stom cayyae B
3anayy CTpOHTeJell BXOAST yTBepXAeHHe NAAHOB H CMeT Ha reojesHyec-
KHe paboThl, a TakxKe KOHTPOJb 3a XOA0M reonesHyeckux pa6ot. Takas
¢opma opranusauun pabor uesecoob6pa3Ha NPH CTPOHTENLCTBe KPYMHbIX
H CJOXHBIX HHXEHEPHBIX COOpYXEHHH, MNPOMBIIUJIEHHBIX NpPeANpHATHH,
roponoB.

2. Haubonee caoxxHbie reopesHyeckHe pabOTH BLINOJNHAIOTCS CHJA-
MH reofe3HyecKoil OpraHH3alUHH HAH Teofle3HYeCKOH rpynnu, a CTpOHTe-
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JH BHIMONHAIOT MeHee CJOXKHHEe Teoje3HueckHe paGoTh. B sToM cayuyae
CTPOHTEJIH PpellaloT Te Ke 3aJayH, KOTOophe YyKa3aHh B NyHKTe 1, a
TaKXe HeNnoCpPeACTBEHHO BLIMNOJHAIOT MOJeBhle H KaMepaJ/ibHble reojesH-
yeckHe pa6oTh. Takas ¢opma opraHH3auHH reofe3HuYecKHX paboT npak-
THKYETCA NPH XHIHUIHOM CTPOHTENbLCTBE B FOPOAAX.

3. Hauboee caoXxHble reosedHgeckie paldOTH BHIOJHAKTCA CHJa-
MH reoae3HyecKOH OpPraHH3auHH HJH reoae3HyecKoil rpynmnel, MeHee CA0X-
HLIe — NIPHKOMAHAHPOBAHHARIM K Ka)XAOMY CpaBHHTENbHO He6OJbLIOMY
CTPOMTEJLHOMY OGBEKTY TeXHHKOM-TeOfe3HCTOM. 3a CTPOHTEJNAMH B 9TOM
c/yyae OCTalOTCA JHllIb KOHTpoabHhe ¢GyHKUHR. Takas c¢dopma opranH-
3aUHH TNpHMEHsieTCsl MPH KapkaCHO-NMaHEJbHOM  CTPOHTeNbCTBe MKHJARIX
AOMOB,

4. Bce reonesnyeckHe pafoTH  (CbeMOYHble H pa3OHBOUHHE) HA
AaHHOM CTPOHTEJbHOM OGDbEKTe BBHIMOJHSAITCA CTpoHTeAsiMH. Takas ¢op-
Ma OpraHH3aUHH NpH CylLlecTByloUleH NporpamMme Mo reoae3HH B CTPOH-
TeJbHbIX By3aX M TeXHHKyMax BO3MOXHa TOJbKO Ha He6OJBIIHX H He-
CJAOXHLIX CTPOHTeJNbHbLIX O00beKTax, HanpHMep INpPH CTPOHTENbLCTBE
OLHOro-ABYX KHJBIX AOMOB, OJHOro OOLIECTBEHHOr0 3JaHHA, 00HEKTOB
CeJIbCKOXO2SIHCTBEHHOTO CTPOHTEJIbCTBA H T. M.

YpoBeHb COBpeMEeHHRIX reoAe3HYeCKHX 3HAHHA CTPoOHTeNA MHOJXKEeH
NO3BOJIHTb €MY BLINOJHHTD CbEMKY yuacTKa noj HeOosbliHe OGBEKTH
H NpoH3BeCTH BCe pPa36HBKH 3 aHHH, BKJIOYas BBOAbL B JOM KOMMYHH-
KalHi# ¥ BEePTHKAaJbHYI0 IUVIAaHHPOBKY OKoJO0 3aaHHA. OLHAKO CTPOHTENb
AOJXKeH NOHHMATh Ha3HayeHHe M cojepiKaHHe JIOOKX reoae3HyecKHxX pa-
60T Ha CTpPOHTeJbCTBe, YTOObI KOMIETEHTHO Y4aCTBOBaTh B pa3paboTKe
H YTBEepPXAEHHH HX NPOrpaMM H MJAHOB H BeCTH HA0/MIONEHHA 3a HX BHI-
NoJHEHHEM.

§ 3. Buabl reone3nueckux pabdor, BbINOJHAEMbIX
ANA CTPOUTENLCTBA

B 3aBHCHMOCTH OT Ha3HauYeHHAs H 9TANOB CTPOHTEJbCTBA [E07e3H-
yeCcKkHe PaboTHl AENATCA Ha ClelylollHe BHALI: CHEMOYHbIE H TpaccHPO-
BOYyHble; pa36HBOYHLle; HCHNOJIHHTeNbHble CbEMKH; Ha6JI0AeHHd 3a Je-
dopMalAMH COOPYIKeHHil.

CbpeMoOuHHEe H TPaccHpPOBOYHHEe paboTn mNpenlIecTBYIOT
NPOEKTHPOBAHHIO COOPYIKEHHH H MPOBOAATCA B NepHOA H3bicKaHHH. Llean
M3LICKaHHA COCTOMT B 00eClneueHHH NMPOEKTHPOBAHHA COOpPYXKEHHH Marte-
pHaJaMH Mo H3YyYeHHIO TonorpadHueCKHX, reoJOrH4eCKHX, FHAPOJOTHYECs
KHX, 5KOHOMHYECKHX YCJOBHA TeppHUTOPHH MNpPEeANoJaraeMoro CTPOHTeNbs
ctBa. MayyeHHe TonorpadHuecKHX yCJOBHH CBOJAHTCH K BHIMOJAHEHHIO TO-
norpadHuecKHX CHEMOK TEPPHTOPHH, K TPAaCCHPOBAHHIO COOPYIKEHHH JIH-
HellHOro THma (oopor, JMHHIl 3anekTponepenad— JISI, Tpy6onposomos
M T.1.), K ONpeJeJeHHI0O KOOPAHHAT H OTMETOK TOYEK reoJIordHuecKoi pas-
BeIKH H TOYEK I'HAPOJIOTHYECKHX H3bICKaHHA. B pesyabrate reogesHuec-
KHX paboT, BHINOJIHEHHBLIX B NEePHOA H3LICKAHHA, MOJAYdYaloT Cleayloliue
MaTepHaJIbl:

1) TonorpadHueckHe KapThl H MJaHH MECTHOCTH;

2) npoxoJibHble H momnepedyHne NPOQHIH TPacc COOPYKeHHH JIHHei -
HOro THNa;

3) npoaoJibHLle H MomnepeyHble NPOGHIH DeK;

4) KaTaJlOTH KOOPAHHAT H BHICOT TOYEK re0IOrH4ecKHX BhpabOTOK —
CKBaxHuH, Wyp¢oB, maxT # Ap.;
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5) kaTajaorH KOOPAHHAaT H BHICOT TOYeK HCMOJb30BaHHOA rocyaapcr-
BEHHOM H BHOBb CO3JaHHOH AJ51 CTPOHTENbHHX LeAeil reoae3HyecKod
OMNOPHOH CeTH.

[IpoexTHpoBaHHe KpYNHHX OOBEKTOB CTPOHTEJbLCTBA OOBLIYHO HayH-
HalOT B NepHON H3LICKAHHA H BeAYyT ero mo Mepe MOCTYMJEHHA H3bICKa-
TeJbCKHX MaTepHanoB. IIpH 3TOoM HepeAKO B mpouecce NPOGKTHPOBaHHA
BO3HHKaeT HEOOXOAHMOCTb B HOBHIX, HOMOJIHHTEJNbHAHIX H3bICKATeJAbCKHX
paborax.

Pa36uBouHhe paboTH BeAyICA NpH BO3BelEHHH COOpYy:Ke-
HHAi M NpeAHa3HAYyaloTCA AJIA BHHOCA C NPOEKTa Ha MeCTHOCTb OCeil H
TOYEK COOpYKeHHS.

HcnoaHuTenbHas ChbeMKa BLINOAHAETCA B Npouecce BO3-
BeleliHl COOpPYXeHHH H IO 3aBeplueHHH CTPOHTEAbCTBA M HMEET LEAblo
KOHTPOJIb BBIMOJIHEHHOTO CTPOHTEJbCTBA H COCTaBJieHHe HOBOro IJaHa
MECTHOCTH.

HaGnonenus 3a nepopMaunueil coopyxeHdii BelyTca C
Haua/a BO3BeLeHHA COOPYXKEHHH H MpPOJO0JKAIOTCA B NEPHOA 3KCIJyaTa-
LHH NOCJeAHHX.

§ 4. NMopAnOK XpaHeHUs U NOJY4YEHHSA
Tonorpago-reone3nyecKUX MaTepHanos

OcHoBHhle BHAHW TOnorpago-reoe3HYeCKHX MaTepHajoB, And Xpa-
HGHHA H MOJYYeHH KOTOPBIX YCTaHOBJeH ocoObii MOPAROK, CJeLyIO-
mHe:

1) opHrHHa/NH NJ4HOB HJH KapT;

2) ny6sadkaTel (BTOpbIe 3K3eMIVIAPbI) MNJAHOB HJIH KapT;

3) mnpojosbHele H nonepeyHbie MPOQHJH Tpacc, COOPYXKEHHH, peK;

4) KaTajori KOOpAHHAT MYHKTOB I[1J1aHOBOH reofe3HuYeCKOH OmopHoi
ceTH;

5) KaraJorH OTMETOK pelepoB H MapOK BHICOTHOH reoje3HuecKo#
ONOPHOMH ceTH;

6) OTTHCKH NJIaHOB H KapT;

7) KonHM BCceX NMepeyHCJIeHHbIX Bbillle MaTEpHaJIoB,

OpuruHanu TonorpadH4YeCKHX IIAHOB H KapT, OPHTHHAAR Karalo-
roB KOOPAHHAaT M BBLICOT NYHKTOB reojesHyeckod oiiopioii cetn CCCP
xpaHatca B LleurpanbHoM xaptorpago-reoge3nyeckoM ¢dorge CCCP H
ero ¢unHanax, a TOpOACKHX TEpPHTOPHH — B OJQHOH H3 cJaeAyIOLLHX Op-
raHH3auHi: B ApPXHTEKTYPHO-NJIAaHHPOBOYHOM  YMNpaBJielHH ropoaa, B
YnpaBJeHUH IJ1aBHOTO apXHTEeKTopa ropoja, B oriene KOMMYHaJbHOro
X03siicTBa.

Jy6aHKaTE NJaHOB W KapT XpaHATCA B YupexXJAeHHH (npeanpus-
THH), BHIIIOJIHHBLIEM CbEMKY.

Konuu reoge3nyecKkHx MaTepHasioB M3rOTOBJSIOTCA NpPeHMYIleCTBeH-
HO TaM, e XpaHATCS HX OPHrHHaJWl HJH AYOJHKAaTH, H TaM e co3ja-
ercsi GOHA, U3 3amacoB KOTOPOro 3TH KONHH BHIAAIOTCA 1O 0COOHM 3asB-
KaM HYXXAAIOWHMCS B HHX NpeaNpHATHAM H opraHusauusaM. IlocneaHue
BEeAYT CTPOTHH yYyeT MOJIyYeHHHIX KOMHH, yyeT BO3BpallieHHbIX 00paTHO
B $OHA HMH H3PaCXOAOBAHHHX B IIpOLlecCe BHIMOJHEeHHS paloT.

§ 5. Hopmbi n pacueHkn Ha reojge3uueckue pabGorh

JnA cocTaB/neHHsl CMeT Ha reojesHyeckHe paGoTh MOJbL3YIOTCS HOP-
MaMH BbIpaGOTKH H TapH(QHLIMH CTaBXaMH 3apnjaThl TEXHHYECKOro mep-
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Ta6anuma 1°®

Maciura6 CevenHe Karteropusi 1py AHOCTH

peaveda,
oneMKH M I il 111 v

1:1000 | 1 0,13 | 0,08 | 0,06 [ 0,035 | 0,02
: 7,69 11,76 16,67 28,57 50,00

0,10 0,06 | 0,04 | 0,024 | 0,018
1:1000 . =
0.5 10,0 | 16,67 | 25,0 | 41,67 | 55,56

0,072 0,041 0,024 0,014 0,010
1:1 =
000 0,25 13,89 24,39 41,67 71,43 100,0

0,04 0,022 0,013 0,009 0,005

1:500 0,5 25,0 | 4545 | 76,9 | 111,1 | 200,0
0,031 | 0,0 . . 0,004
L1500 0.25 18 | 0,009 | 0,008

32,3 56,6 111,1 125,0 250,0

* B uHCAHTeJle NPHBONHTCA NopMa BLIPaGOTKM B KBafpaTdAbIX KHJIOMeTpax B
IeHb, B SHaMeHaTese — BpeMs B AHAX, 3aTpauHBaeMoe Ha cbeMKy 1 KMm? nJo-
uLajgH,

coHana H paGounx. B Hacrosumee BpeMsi AefACTBYIOT «EAHHHIe HOPMLI
BbIpaGOTKH Ha TomorpadHyecKkHe H reoje3Hyeckde paboTH», pa3paGo-
TaHuble O BceoGliero H 06si3aTeNbHOro noJb3oBaHHA. VHble HopMmu
BuLIpa6OTKH JONYCKAalOTCA TOJbKO AJAA Tex paboT, KOTOphle He npeny-
cMoTpeHsl B EaMHBHIX HOpMax. B 4aCTHOCTH, B MOCJeAHHX OTCYTCTBYyer
MHOrO BHIOB reojie3sHYeCKHX pa36uBouHHX pabor. Bce BHOBb pa3pado-
TaHHblE HOPMDLI AOJIMCHHBI OHITh coriiacoBaHW ¢ [1aBHEIM  ynmpaBaeuneM
reonesud H Kaprorpadpuu (I'YI'K) mpu Coere Munucrpos CCCP. He-
06XOAHMO HMeTb B BHIY, YTO HOPMBI BHIpaGOTKH CO BpeMeHEeM H3MEHAIOT-
Cfl — NPeHMYILEeCTBEHHO NOBHINAIOTCA B CBSI3H € COBepLIEHCTBOBaHHEM
TeXHHKH HCNOJIHeHHs paGoTel M BHeApeHHeM HOBHIX npHO6opos. Crepyer
3aMeTHTb, YTO pa36GHBOYHHIEe PaGOTHI YaCTO MNPeACTaBJARIOT coboil pa3-
JHYHbIe MO XapaKTepy H CPaBHHTEJbHO MeJIKHE TPYAOBHIE ONepalHH,
CHJIbHO 3aTPYAHAIOUIHE UX HOPMHDOBaHHe B LIEJIOM.

B 3aBHCHMOCTH OT YCJNOBH# MeCTHOCTH HOPMHPOBaHHe NOJIEBBIX [eO-
Je3HYeCKHX PpaboT ocyulecTBJAIOT AJNA NATH KaTeropHi tpyAHocTd. [las
npHMepa B Tahja. 1 NMpHBOAHTCA BBINHCKA NOCTPOEHHS HOPM H3 EaHHBIX
HopM (H3&. 1954 r.) aasa ronorpadHyecKo#t CbeMKH B Macuirabax | :
:1000 u 1:500, B KoTopoit mpeAyCMOTpPEeHH CbeMKa H [o0JeBoe
BhlYepYHBAHHE KOHTYPOB M pesibeda; BHYEPYHBAHHE KaJbKH KOHTYPOB;
COCTaBJIEHHE KaJbKH BLICOT; H3rOTOBJIEHHE BLIKONMHPOBOK MO paMKaM
AN CBOAOK; O0OpMJieHHE BCeX MaTepHaJIOB B COOTBETCTBHH ¢ TpeboBa-
HUSIMH HHCTPYKUHH. [lAsA BHIIOJHEHHWA 3THX pabor co3paercs 6pHrana,
B COCTaB KOTOpPO# BXOAAT OAHH TOhorpad, OAHH MJAafWHA TEXHHK H ABA
pabouux III paspsana.
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Insa cocTaBieHHA CMeThl Ha reone3wyeckHe paGoTH cheayeT 3HATh
CTOMMOCTh B py6Jasix eAHHHuW paboT, HanpHMep cTOHMOCTb | KM? TO-
norpaH4ecKoii CbeMKH.

PaccyuraeM croumoctb 1 kM2 TonorpagHyeckoit CheMKH, BLINOJIHse-
moit B Macwta6e 1 : 1000, c ropusoHTansamu uepes 0,5 m aas 111 kartero-
PHH TPYAHOCTH.

Kak BHaHO H3 Ta6a, 1, ans cbeMkH 1 kM2 Tpebyercsa 25 pabouyux
JIHeH.

3apaboTHas naata 3a | pabounit aeHb:

l Tonorpad’a . e o @ o e @ o e ¢ e o o o o & 0 b 0+ 0 0 4 p' 00 K.
] MNAAIIErO TEXHHKA . « 4 « o o o o o o o o o o o & o o & 3 P. 20 K,
2 paGolmx 111 Pa3pPAfa « o« o o o« o o o o ¢ o o 8 « 0 o & 4 P. 80 K.

“ T O l’ O . . . e . . . . 3 L) . . L] L] e . 3 L) L] . 12 p’ 00 K.

Mecsunple OKJagbl YCJIOBHO NPHHATH: cTapuiero Tonorpada —
100 p., Maapuero Texauka — 80 p., pabouero Il pa3pana — 60 p., ydcno
pabounx aHed B Mecsue — 25.

Jas nosnyneHHs NOJHOH CTOHMOCTH eAHHHUBI paboThl Ha 3apnaary
HaYHCASIOT aIMHHHUCTPATHBHO-XO3AHCTBEHHbBIE PacXo/bi, CTOHMOCTb aMop-
TH3aUHHA H PEMOHTa NpH6OPOB H 060pynAOBaHHSA, CTOKMOCTb apeHAH IO-
MellleHH#, pacxoibl MO OXpaHe TpPyAa H TeXHHKe 6e30MaCHOCTH H ApYrue
YCTaHOBJIEHHLIE 3aKOHOM HauHcJeHHA. s o6.neryeHHs pacyeToB CMeET
B HEKOTOPHIX BeAOMCTBAaX HAyHCJEHHS BBLIPAXKAlOTCA KAKHM-IH60 KO3(-
¢HuneHTOM. B Hawem cayuyae Takoi Ko3dpGdHUHEHT, AONYCTHM, paBeH 2,1.

Kpome Toro, ecau BhinoJsHeHHe paboT CBA3aHO C OTBHE3AOM C Mo-
CTOSIHHOrO MEeCTa JXHTeJbCTBAa Ha CPOK 6oJiee ogHOro mecsua, To 3aplJa-
Ta YBeJHYHBAeTCAA Ha CyYMMY IOJIeBOro JOBOJbLCTBHsI OOBIYHO B pa3mepe
60% oOT cyMMH yCTaHOBJEHHOH 3apmiaThl. [IpuMem, uto B Hawem cay-
yae pa6oTa BHIMONNANACH C TakhM Bble3goM. Toraa o6ilas CTOHMMOCTb
oaHoro pabouero aHA Opuraabn BolpasuHTes cymmon (12 p. 00 k.+

0
+12 p. 00 x.x@) 2,1 = 40 p. 32 k.

Takum ¢oO6pasoM, mnoJsHas CTOMMOCTb 1 KM? CbeMKH COCTaBUT
(40 p. 32 x.) X25=1008 p. 00 k.

CoctaBsieHHe cMeT Ha reoje3HyeckHe paboTh Tpebyer npeaBapH-
TEJNbHOr0 H3YYeHHs OMNBbITa, HAKOIVIEHHOr0 BeAOMCTBAMH, BHINOJHSAIOLLH-
MH reoje3HyeckHe pabote (I'aBHOe ynpaBJieHHe reole3HH H Kaprorpa-
¢uu npu Cosere MunuctpoB CCCP, I'ocysapcTBeHHBIH HHCTHTYT MO mpo-
eKTHPOBaHHIO ropogoB, I'OpoACKOi reoJsoro-reofie3H4ecKHii  Tpect
r. Mocken, I'maponpoekr u ap). Kpome Ttoro, aAsna oGaeryeHus cocras-
JIEHHSI CMeT BBINYCKalOTCA NpPEHCKYPaHTHI lleH Ha reoje3HyeckHe paboTsl.
B HacTtosimiee Bpemss B I'ocypapctBeHHoM KoMmHTere CoBera MunHcTpOB
CCCP no penaM cTpOHTeNbCTBAa pa3pabOTaHbl H H3AaHB CNIPaBOYHHKH
YKPYMHEHHbIX NOKa3aTeJei CTOHMOCTH IPOEKTHHX H H3BICKATEJbCKHX
paboT, B KOTOpbIX NPELYCMOTPeHH H reoje3ndyeckHe paGorel. Becbma
Ba)XHO HMMeTb B BHAY, YTO HOPMHPOBOYHBIE CIPABOYHHKH H INpeHCKypaH-
Tbl CTOHMOCTH peryJsipHO NepecMaTPHBAIOTCA H H3MEHSIIOTCs, a NMO3TOMY
IIPH COCTaBJIeHHH CMET cJiefyeT NOJb30BaThCA HOBEHLIHMH JaHHBIMH.

§ 6. YBsi3ka reoaesnueckux padbor
C TPeGOBaAHUSAMH CTPOUTENLCTBA. UHCTPYKUHMU

ITpH cocraBneHHH NaHa reoje3WyeCKHX paGoT A/ CTPOHTENBCTBa
KaKoro-mH6o oGbeKTa Tpe6yeTCsi HaMeTHTb TaKoi cocTaB, o6beM H TOY-

8



HOCTb reojie3HyecKkux paboT, KoTopbie 6b MOJHOCTBIO COOTBSTCTBOBAAH
TpeboBaHAM H3bLICKAHHH, MPOEKTHPOBAaHitsl H BO3BEAECHHS BCEr0 KOMIJEK-
Ca 30auHil H COOPYXXeHHil Ha NaHHOH CTPOHTENbHOH MJoulanKe.

3To Baxilas H OTBETCTBEHHARA 3ajaya AAA TEONe3HCTOB H CTPOHTe-
Jeii. ITpeyBeanyeHnslit HecOpa3MepHO 3alayaM CTPOHTEJbLCTBA COCTaB,
00beEM HJH TOYHOCTb reoae3HueckHx pabOT BLI30BYT HEONpaBAaHIO H3-
JHIIHHIT PacXoRx CHA H CPeACTB H MOrYT OHITb NPHYHHOH  3aAEPXKKH
CTPOHTENbHBIX paboT; HAao60poT, NpeyMeHbllleHHe C€OCTana, o6beMa HJAH
TOYHOCTH reofe3kdyecKHX paboT MOryT MNpHBeCTH K Opaky B CTPOHTEJb-
CTBe.

O6uweobA3aTenbHble HHCTPYKUHH H HacTaBJjeHHs no Tomorpadpuyec-
KHM cheMkaM B Macwmita6ax ot 1:100000 oo 1:2000, a Takxe no co3-
JLaHHIO FODH3OHTAJIbHON W BLICOTHOH reoje3nyeckoét onopHo# cern 1, 2,
3, 4 knaccop Bunyckaer ['YT'K. 3tum paspewaercs npobiemMa MeTOAHKH
H TOYHOCTH MOHMeHOBaHHHX pabor B mpeaenax CCCP. Meroan # TOY-
HocTh TonmorpagHyeckHx cbeMok B Macwitabax 1:1000 u 1 :500, BMec-
Te C ONOPHOH reoje3HyecKoi CeTbi0 A/ HHX, METOAn H TOYHOCTb BbI-
Hoca MpOeKTa NJAaHHPOBKH M 3aCTPOHKH Ha MECTHOCTh, COCTaB reoje-
3HYeCKHX paboT MNo CTAAHAM TNPOEKTHPOBAHHA 1I CTPOHTENLCTBA
pa3pabaTHBAIOTCA BEJOMCTBaMH, BEAyIUHMH CTPOUTENbCIBO.

HakonneHHbifl ONHT BHIOJHEHHA H HCIIOJB30BaHHA reofe3HYeCKHX
paboT M MaTepHaJsIOB MO3BOJAHJ PAAY NPOEKTHHIX H CTPOHMTEJbHHIX Opra-
HH3aUuH# persiaMeHTHPoBaTh COCTaB H o6GbeM reofe3HiecKHx pabor H
MaTepHaloB AJf cTpoHTeabcTBa. C 3Toff uenbio pa3pabarhiBalOTCA HH-
CTPYKIHH, PYKOBOJflIHE TE€XHHYeCKHe YKa3aHHA H HacTaBjeHHA. B na-
CTOsIllee BpeMsA H3JaHW H AEHCTBYIOT, HalpHMep, CJeAyioliHe NMOCOOHSA
tTakoro poga: 1) HHcTpykuus mno Tomorpago-reoje3HyeckuM pabotam
NpH HHXKEHEPHHX H3LICKAHHAX [JfA NMPOMBILJIEHHOro, CeJbCKOXO3AHCTBEH-
HOro, TOPOACKOTO H MOCeAKoBOro crpoHtessctBa CH 212-73 (M.,
Crpo#iuagart, 1974); 2) HHcTpykuus mo coctaBy 4 06beMy H3bICKaHHil
LA THApO3HepreTHyeckoro crpoutenbctBa (M—34—61, yacts 1): uH-
JKeHepHO-reosieaHyeckHe H3bicKanus ([ocamepromspar, 1962 r.); 3) Hau-
CTPYKUHS NO onpegesieHHI0O Ha MeCTHOCTH MPOEKTHOro KOHTypa BojJ0OXpa-
uuanma (M—43—71) (u3n-Bo «DHeprus», 1971 r.); 4) PykoBoacTBo
no HabawoeHHaM 3a aedopMauHsAMH OCHOBaHHH H (GYHAaMeHTOB 3JaHHH
H coopyxenudi (M., Crpoiinaaar, 1975); 5) YkasaHus mo nmpOH3BOACTBY
reoje3HyeckHx paboT NpH CTPOHTENbCTBE KapKacHO-NaHeJbHbIX 31aHHA
(BCH-—49—70) (u3pn. Texuuueckoro ynpasaenus [JaaBmoccrpod,
1971 r.).

XoTra nMTepaTypa o reofe3HuecKHX paboTax B CTPOHMTEJNbCTBE 10-
CTaTOYHO O6LIMpHA, Bompoc O Uesecoob6pa3HoM cocTaBe, o6beMe, TOYHO-
CTH W METOJAax BLINOJHEHHS 3THX paboT elle HeJb3A CYHTATh MOJNHOCTBIO
pelieHHbIM, H OH HyXJaeTcsl B JAajbHeillell TeopeTHYeCKoH pa3paborke.

§ 7. O cTpoHTENbHBIX AONYCKAX

KayecTBO CTpPOHTE/NIbCTBA B 3HAUHTE/IbHON Mepe 3aBHCHT OT TOYHO-
CTH M3LICKaHHH, NPOEKTHPOBAaHHS H Mpolecca BO3BeJeHHA COOPYIKEHHi.
CrpouTenbHbie AOMNYCKH — 3TO jonycKaeMble 6e3 ymep6a AAs KayecTBa
CTPOHTENLCTBA NMOTPELIHOCTH B OTHOLIEHHH MECTOMOJIOXKEeHHs, B3aHMHOro
pacnonoxeHHs 34aHHA H COOpYyXKeHHi, HX ¢opMh, pa3MepoB H NPOYHO-
CTH, TNOJIOXKEeHH MO BLICOTe, NPaBHJIBHOCTH ON[EAENEHHSA MapaMeTpoB
THAPOCHJIOBHX YCTaHOBOK H BOJOXPaHHMHLL H AP.
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B Hacrosiee Bpemsn odHuHAALHO e€llle HC YCTAHOBJAEHH pa3Mepul
CTPOHTEJBbHBIX JONYCKOB AJNf MHOTHX CJyyaeB H20OXOAHMHX pacueToB
TOYHOCTH cnoco0oB, cocTaBa H ob6beMa reoge3auyeckux pabor. HHorna
TpebyeTcss ChewHAaJABbHBI{ aHa/H3 TEXHONOTHd H3LICKAHHA, MPOEKTHpO-
BaHHS HJH CTPOHTENbCTBA, NPOBOAHMbLII COBMECTHO CTPOMTEJIAMH H reo-
Je3HCTaMH C LeJblo onpejeseHHss HeO6XOAHMOro cCocTaBa H TOYHOCTH
reoje3HyecKHx pa6or.

CoGaroieHHe MHOTHX CTPOHTENbHHX HNONYCKOB BOBCe He CBAA3aHO €
reofie3H4yeCKHMH paboTaMH, HanpHMep, TNMpPH H3TOTOBJIEHHR CTPOMTENbHHIX
MaTepHaJsoB, H3IeJHA H KOHCTPYKUHA Ha 3aBojax. A, Hanpumep, fpomy-
CKH, XapaKTepH3YiOlllHe TOYHOCTb BHHOCA Ha MeCTHOCTb [JIaBHHX H OC-
HOBHRHIX OCell COOpPYXeHHH OT NYHKTOB re0Je3HYECKOH ONOpDHON CeTH,
MOJNHOCTBIO 33aBHCAT OT TOYHOCTH reoje3nuecknx pabor. B stom cayuae
npefesbHEE OWHOKH MOCJEAHHX HE JOJKHH MNpeBHIIaTh CTPOHTENbHBIX
JIONYCKOB B OTHOLIEHHH MOJOXEHHA rOpOACKHX KBapTaJsioB, KPaCHHX JH-
HHMA, ocefl OTAENBHBIX 3MaHHA H AP.

Cob6aoieHHe CTPOHTENbHHX AONYCKOB NPH BO3BeIEHHH KaXAOro OT-
IeJIbHOTO COOpYMKeHHA (3MaHHA) 3aBHCHT OOHYHO OT psiaa NpHYHH, Ta-
KHX, KaK TOYHOCTb H3rOTOBJIEHHSl CTPOHTEJbHHLIX KOHCTPYKIHH, TOUHOCTb
HeTaJbHBIX reofe3HYyeCKHX pa36GHBOK (BHITIOJNHSIEMBIX OT IJIaBHHIX H OC-
HOBHBIX OCeil COOPYXXEHHA MJH OT CleluHaJbHO CO3AaHHOA BHyTpeHHe#
reoe3HyecKoi OMOpHOM ceTH), OT TOYHOCTH COOPKH COOPYKEHHSI H3
CTPOHTEJbHHIX KOHCTPYKUHH HJH BO3BEINEHHS €ro H3 MOHOJHTHOIoO Xe-
Je3o6eToHAa HJA KHPNHYHOM KJaAKH. B 3Tom caydae Ha moJo reofgesH-
YeCKHX paGoT OTBOAHTCA TOJbKO HaCTh CTPOHTENBHOTO JOMYyCKa, 4YTO
ydcTo TpeGyer GoJiee BLICOKOH TOYHOCTH reoje3HYeCKHX paboT, 4eM npH
BHIHOCE HAa MECTHOCTb IJIaBHHX H OCHOBHHIX ocell coopyxeHuA. B mpak-
THKe NPHHATO 3apaHee PacCYHTHIBATh TaKYi0 TOYHOCTb reOfe3HYECKHX pa-
60T, OWIHOKH KOTOPLIX He NpPEBHIIAIOT NOJIOBHHLI CTPOWTEJNBHOro AO0MmYy-
CKa, a [pH OueHb BBICOKHX TpebGoBaHHAX — He OoJsiee OJHORA TpeTH
AOIYyCKa.,

CtpoHTeNbHbIE AONYCKH XapaKTePH3YIOT KayeCTBO CTPOHTENLCTBA,
NO3TOMY OHH NpHBJAEKAT K cebe Heocsa6HOe BHHMaHHE CO CTOPOHbLI
crpoHTenbHux opraHusauuid. Focctpot CCCP paspabarbiBaer Aaf Kax-
JOro BHJa CTPOHTENbLCTBA (MHJMLIHOTO, NPOMBIILJIEHHOrO0, THAPOTEXHH-
YeCKOro, NOPOXKHOrO H T. A.) ocobble NpaBHJa H HOPMbl CTPOHTENbCTBA
(CHull), rze npHBoAATCs pa3mepbl CTPOHTeNbHbIX aonyckoB. CHull
NepHOIHYECKH NepPecMaTpPHBAIOTCA H H3MEHSAIOTCA B COOTBETCTBAH C H3-
MEHEHHSIMH TEXHOJIOTHH CTPOHTEJbHOr0 NPOH3BOACTBA, a 3TO, B CBOIO
oyepeab, TpeOyeT nepecMOTpa H H3MEHEHHS CYLIECTBYWOUIHX MeETOoLOon
reofe3uyeckux pabor. ,

B Hacrosiee Bpemsa pykoBoactByioTca CHHuII, koTtoptie 6HaAH BBe-
JeHnl B 1962 r. kak o6s3ateabHble AJs1 BCEX NPOEKTHBIX W CTPOHTEJib-
Heix opranusauuit Coserckoro Coto3za. CHHII comepxaT OCHOBHHIE, HaH-
6oJiee NMpHHLHIIHAJbHHE TPeb6OBaHHA, NpaBUJa H HOPMBH, NpPOBEPeHHbie
B NpaKTHKe NPOEKTHPOBAaHHA H CTPOHTEJbCTBA H HanpaBJieHHLIe HA LUH-
pCKOoe BHeJpeHHe mnepelOBOH CTpPOHMTENbHOH TEeXHHKH, Ha MOBHILEHHe
KayeCTBa M CHH)XXeHHe CTOHMOCTH cTpouTeacctBa, B Tocctpoe CCCP
cocTaB/JieH H H3pnaH B BHae Opowiopn «llepegens peficTByromux o6ure-
COI03HbIX HOPMAaTHBHLIX HLOKYMEHTOB IO CTPOHTeNbCTBY» [29], B KOTO-
pOM TNIpHBOAATCA HaHMEHOBAHMA Bcex JleACTBYIOWHX Ha | Hions 1978 r.
CHHIT, TexHHYeckXHX YCJOBHil, HHCTPYKLUHA H APYrHX HOPMATHBHHIX [AO-
KYMEHTOB 110 H3BICKAHHSIM, NPOEKTHPOBAHHIO H CTPOHTEJBLCTBY,
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§ 8. I'eonesnuecko-mapkmmefinepckas cayx6a
B CTPOHUTEJAbHO-MOHTAXKHbIX OpraHM3auHax

Pa6otn no coznanHio reomesnyeckofl omopuoft cetH u Ttonorpada-
JeCKHe CbEMKH TEpPHTODHH CTPaHH BHINOJHAIOTCS CHJIAMH TNpeHMylile-
creenHo I'YT'K, B TonbKO HeGoJsblan uacTb 3THX paboOT BHMNOJHAETCH
CHJIAMH CTPOHTEJBbHO-MOHTAXHKWX yNpaBJeHH{l, HO 3aTO NOCJAEAHHMH ¥XKe
NPON3BOAATCHA BCE€ pabOTH MO BHAOCY MpOeKTa NMJAHHPOBKH H 3aCTpOAKH
Ha MeCTHOCTb. {11 3TOro B CTPOHMTE/JbHO-MOHTAXHWYX YyNpaBJeRAHAX CY-
IlecTBYeT reofie3HYecKO-MapKmelaepckas cayxba.

TF'occtpot CCCP pa3pabotan u BBen B feiictBHe ¢ 1 oktsabpa 1970 r.
«[lonoxeHne o0 reoaesanyecko-Mapkuleffepckoil ciayxbe B CTPOHTENbHO-
MOHTaXHHX OpraHH3auHsax», 4ToOW fnpuaaTe 9TOH cay:xbe Gonee npa-
BHJbHHIE OpraHH3auHOHHble (POPMH H OMNpedesHTh ee Poib H 3a1a4H B
cTpoHTenncTBe. «[lon0XKeHHe» pacnpocTpanseTcss Ha Bce CTPOUTE/bHHE
OpPraHHM3aiHH, He3aBHCHMO OT HX BeJOMCTBEHHOH NOAYHHEHHOCTH.

B «Ilonoxenun» npexpycmorpennl [110] cieayiomne ocHoBHWe BH-
AbH padoT AAA reoae3Hyecko-Mapkluedaepckoll cayx6ul: 1) cocrasaenne
NPOEKTOB reoJe3HyecKo-MapkiuelifiepckHX pabor; 2) co3naHHe reoje3H-
yeCKOH OMopHOM ceTH; 3) BHHOC B HAaTypy NpOeKTa MJAHHPOBKH H 32«
CTpOiiKH (pa36uBoyHLle paboTh); 4) reoAe3HYECKHH KOHTPOJbL 3a Npa-
BHJBLHOCTBIO CTPOHTENbHO-MOHTAXHHIX PaboT H BefeHHe «)XKypHana reo-
Ne3HYyeCKO-MapKuied1epckoro KOHTpOAsi»; ) XpaHenHe Bcex Tomorpago-
reoje3nyecKHX MaTepHajoB H NpPOEKTHON HXOKYMEHTalUHH, HeoOXOoAHMON
AN reojie3HyeCko-MapKueHaepcKHx paboT Ha [AaHHOM CTPOHTE/IbHOM
o6bekTe (reHmaaH, crpoiireHn/al, pa6oune H pa3GHBOYHbIE YepTEKH);
6) HCNOJIHHTeJbHble CBHEMKH C COCTaBJIeHHEM COOTBETCTBYIOLUHX TeXHH-
YCCKHX MAOKYMEHTOB M MOATOTOBKA IOCJAEAHHX AJf CAa4YH CTPOHTE/b-
Horo o6bekra pabouyeii HJH rOCyAapCTBEHHOH KOMHCCHA.

B 00513aHHOCTH reoAe3H4YeCKO-MapKuueinepckod cayKOun TakKxke
BXOJAHT: 1) yuyacTHe B COCTaBJIEHHH H PacCCMOTPEHHH KaJjeHAapHHIX nJja-
HOB CTPOHTEJbHHIX H MOHTaXXHBIX paBOT Ha KaXX/Joil CTPOHTEJbHO# MJI0-
majxe;, 2) H3yyeHHe H NpOBepka TEXHHYCCKOA H NPOEKTHOH AOKYMEH-
TaUHH B YaCTH FeOMETPHYECKHX Pa3MepoB, H3yuyeHHe KOHCTPYKUHH OOb-
eKTOB H TEeXHOJIOTHH CTPOHTEJIbHOrO NPOH3BOACTBA; 3) yuacTHe B KO-
MHCCHSIX MO CAaye — NPHEMKe 3aKOHUEHHHX CTPOHTEJLCTBOM OODBEKTOB.

JIOKyMeHTH O BbHIsIBJEHHHX TNpPH TreoAe3HYeCKO-MapKIIeH1epcKoM
KOHTpOJle HapylUeHHAX B OTHOLIEHHH FeOMeTPHYECKHX MapameTpoB 06b-
€KTa, [OANHCaHHbie MNpeACTaBHTENeM reoJe3HYecKo-MapKuleinaepcKon
cayx6nl, 065i3aTe/NbHH AJSi CTPOHTEJNbHO-MOHTAXKHHIX OprauH3auHi.

«[TonoxeHnneM» onpenensioTc (QYHKUHH reofe3nYecKo-MapKiuei-
LepCcKoi CayxOnl reHepaJbHOH NoApsiAHOH, CyOmoApAAHO# H crenHa/Hs
3HpOBAaHHON CTPOHTEJbHO-MOHTaXHBIX opraHusanuit, K ¢ynkuuam nep-
BOH OTHOCATCA COCTaBJeHHe MNJAHOB M MNPOrpaMM reofe3HYecKOo-MapK-
welepcKHX pabor, YCTAHOBJNEHHE CHCTeM KOOpDAHHAT H BBHICOT HA
CTPOHTEJbHLIX MJIOLIAaAKaX, YCTaHOBJEeHHe MOPANKA NPOH3BOACTBA reose-
3HYeCKHX paboT Ha CTpOMIJIOLIaAKaX, NpejocTaB/eHHe HeO6XOHHMbIX Ma«
TepHaNoB CyONOAPAAHOH OpraHH3alUHH H 3aKa3yHKy, COrjacoBaHHE HX
pabor Ha CTpofimouUiafKe, BHGOPOYHHIH KOHTPOJb 3a COGJIOAEHHEM Ieo«
MeTpHYeCKHX ltapaMeTpoB OObeKTa.

[naBHHA reome3uCT HAH [VIaBHEIA MapKUIEHAep CTPOHTENbHO-MOH-
Ta)XHOrO TPeCTa HJH NMPHPaBHEHHHX K HeMy OpraHusagui ocyuecrsafer
TEXHHYeCKoe H MeTOJHYeCKoe PYKOBOACTBO paboTaMM, KOHTPO/Nb 3a HH-
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MH, y4acTByeT B PAaCCMOTPEHHH H COIJIaCOBAaHHH: a) cTpoiireHnaaxa,
6) nNpUeKTOB OpraHH3auUHMH CTPOHTE/NbCTBA, B) OPOH3BOACTBA reoje3uue-
CKO-Mapkluedaepckux paboT, r) paccradoBke kaapoB. CaefHT 3a Kaye-
CTBOM CTPOMTEJLHO-MOHTAXKHBIX paboT; opraHH3yer obecneyeHHe reone-
3HYecKo-Mapkiuehgepckoi cayx6un npHbopaMH, HHCTpyMeHTaMH, o6opy-
JlOBaHHeM, MaTepHalaMH, YCJIOBHAMH XpaHeHHsi  TeXHHYecKoHd
AOKyMeHTalUHH;, 060061laeT H pacnpoCTpaHseT ONHT IepejOBHKOB reo-
Ne3H4eCKo-MapKIueiepckod cayKObl, OpraHH3yeT MOBbIlIeHHe KBaJH-
(HKaUHH ee COTPYAHHKOB; KOOPAHHHPYET U KOHTPOJHpYeT paboOTH reo-
Ae3HYyecKo-MapKLeHaepCKHX cay>K6 cyOnoApsAAHbLIX H CHNeuHa H3HpPOBaH-
HBIX OpraHH3amHH, y4yacTByeT B Pa3paboTKe MEpPONPHATHH MO TeXHHKe
6e30macHOCTH.

I'zaBHLIA reofesHCT HJH TIJaBHBII MapkKiuefiaep Tpecta Mpeacras-
JAfieT TPeCT B JIOOLIX OPraHH3auHAX, YUpexKAeHHAX H NpeaNpHATHAX M0
BONpPOCAM reofe3HH H MapkuweidgepdH. OH MOXeT paBaTb YKa3aHHa oOp-
raHH3alHAM TpecTa H JHHeHHOMY MepCOoHaJy CTPOMRMNIOMIANOK NMPH Cepb-
€3HbIX HapylLIeHHAX reoMeTPHYECKHX NapaMeTPOB o0beKTa H HapyLUEHHsX
CHHuIl u npHocTaHaBJAHBATb CTPOHTEJLCTBO.

B 00A3aHHOCTH JIMHEHHOrO HHXXeHepPHO-TEXHHUYECKOro IepcoHasa
crpoinjowanok BXogAaT no «[lonoxxenunio» peranbhbie pa3bHBOYHbIE pa-
60TH OT BbIHeCEHHHX oceil M moacyeT o6beMoB pa6or. [IpoH3BoaHTeH
pa6oT H MacTepa He [NOJ/KHH NPHCTYNAaTh K CTPOHTEJbHO-MOHTANKHBIM
paboram [0 3aBeplieHHA OCHOBHBIX reoae3HYecKO-MapklleHIepCKHX pas-
OHBOK Ha cTpoiinyomlagke, JIHHeHHbIH NMepcOHas NPH CTPOHTEJNLCTBE He-
CJOM(HbIX OGHEKTOB MOXET BHINOJHATL BCe (PYyHKUHH reo/le3HYeCKO-MapK-
wedgepckoil Cay>XK6h CTPOHTENbHO-MOHTAaKHOH OpraHH3aL(HH.

§ 9. l'ocynapcTBeHHbIl reoge3uueckuid Haa3op

locreonan3op sABJAsieTCA ONHHM H3 OCHOBHBIX nogpasaeneduit FYITK.
On co3naH aas Toro, yTo6bl BeCTH rocyJapCTBeHHBHIH Hajf30p 3a BhINOJ-
HEHHEM reoje3HYecKHX pa6oT BCeMH BeIOMCTBaMH, B TOM YHCJe H CTPOH-
TeJbHLIMH OPraHH3alHAMH, 3a HCKJOYeHHeM MHHHCTepcTBa 06GOpPOHBEI
CCCP,

CBoro pesiTeqibHOCTh [ocreoHazf3op oCyuiecTBJAeT CHJAAMH TEPPHTO-
pHaJbHBIX HHCIEKLHH, aJpeca KOTOPHX TnNoMeweHs B «HHCTpykuuH
0 TrocyjnapcTBeHHOM reone3Huyeckom Hansope» (M., Henpa, 1967).
B 3Toii HHCTPYKUHH TepeyHc/eHbl caefyloliMe 3amgayd [ocreonapmsopa:

a) Bbilaya BeJOMCTBEHHbIM OPraHH3alHAM pa3pelleHH# Ha NpoHu3-
BOACTBO reofe3HYecKHX, KapTtorpadHyeCKHX H a3p0odOTOCHEMOYHLIX pa-
6ot Ha Tepputopuu CCCP;

6) ocylleCTBJeHHE KOHTPOJA 3a BHINOJIHEHHEM, KayeCTBOM H CTOH-
MOCTbIO 3THX paboT;

B) OCYLIeCTBJIEHHe TOCylapCTBEHHON TNpPHEMKH 3aBepiUeHHbIX reo-
Je3HYeCKHX M KaprorpadHueckHx paboT, BHINOJHEHHLIX BeIOMCTBEHHBI-
MH OpPraHH3alHAMH;

r) yuer npousBoanMhuXx Ha TeppuTopHH CCCP a’podoTocheMOUYHHIX,
reoe3HyecKHX H KaprorpaduyecKHx paboT, CHCTEMAaTHSAalUHA H XpaHEHHe
reofle3HyecKHX H KaptorpadpHyeCKHX MaTepHaNOB AJA HCMIOJb3OBAHHA
HX B O6I1erocyaapCTBeHHbIX LeJAX;

A) TNpoBeJeHHe KOHTPOJsi No Ha6GJIOAEHHI0O 32 COXPAHHOCTbIO 3Ha-
KOB rocyjaapctBeHHo# reopesnyeckoit cetH CCCP;

e) Bbllaya BCeM YUYpeXIAEHHSM, OpraHHsauuAM H MNPelANPHATHAM
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reoje3HyeCKHX NaHHHX H CBedeHHH IO reozesngeckod, kaprorpadHuyecko
H a3podoTOCHLEMOYHOH H3YYEHHOCTH TeppHTOPHH CTPaHH;

¥X) BejeHHe AeXYPHOH CpaBOYHOH KapThl.

[Ipumeganune. CnoBo «reofile3HYeCKHX» MNpHMEHSAETCA BMeCTO
ctonorpado-reofie3HYECKHX» MO HHCTPYKUHH, IOCKOJbKY CTPOHTENH
H3y4yaloT KypC reoje3HH, OXBaTHBAIOLUIHA H CbeMOUYHHE, T. e. TonorpagH-
yecKkHe, paboTHI.

§ 10. TexHuka 6e30MacHOCTH

[Ipn BbLINONHEHHH reoae3HYeCKHX paGoT, B OCOGEHHOCTH TNOJIEBHIX,
Heo6x0AHUMO co6J0aaTh NpaBHia TexHHKH Oe3omacHoctH. Bce Bemomcr-
Ba H OpraHH3auHH, AefiTeNbHOCTb KOTOPhHIX CBfi3aHa C reofe3H4YeCKHMH
pa6oraMH, ofs3aTeJbHO pa3pabaTHBAOT NpaBHAa HAH HHCTPYKUHH IO
TeXHHKe G6e30MacHOCTH NPHMEHHTEJbHO K TeM KOHKPETHbIM YCJOBHAM
CpeAbl, B KOTOPLIX NMPCACTOHT BHIMOJHATL reofe3HyecKkHe palGoThl.

Jaa nepHopa H3bICKaTeAbCKHX paboT, KOTopnle OObIYHO BeAYyTCs 1A
HeOoOXHTOH HJH He6JaroycTpoeHHOH TeppPHTOPHH, OMacHOCTH Anas pao-
TaIOLIHX BO3HHKAIOT B CJYYadAX rpo3hl, FOPHBLIX 06BaJioB H CeJeBLIX MO-
TOKOB; JIECHHIX MO0XapoB; TPYAHONPOXOAHMBIX 60JIOT; KPYThIX MOABEMOB
H CNYCKOB;, HeHaJeXHbIX CpPeACTB NepenpaBnl yepe3 pPeKH, ylle/bs, OBpa-
ri. OnacHoCTh NPEACTaBAAIT TakX<e AHKHe 3BepH, SI/IOBHThHIe MPECMbl-
KalollHecs H HaCeKoMbie.

Ha nnomankax pa3BepHYTOro CTPOHTEeJIbCTBa cOO6JI0ZAIOTCA NpaBH-
Jla TeXHHKH 6e30MaCHOCTH, NMPHEATHIE AAA DAHHOr0 CTPOHTENbHOro 06b-
eKTa, NMpHYeM 3THMH NpaBHAAMH AOJKHB ObITb NMpefyCMOTPeHH H reojge-
3HYyecKHe paboTh. Ha ropoackux H APYrHx 3aCTPOeHHHX TEPPHTOPHAX B
npaBHAaX AONKHA OWTh NMpeaycMOTpeHa ONacHOCTb CO CTOPOHH MECTHO-
ro TPaHCNOPTa H JIHHHA 3JIeKTPoNepenay BAICOKOro HanpsKeHHs.

O Mepax Ge3omacHOCTH NpH rpo3e, Kak siBJeHHH, HaHO6oJjee yacto
Ha6GmiofaoweMcss NOYTH Ha BceX WIHPOTaX, HamHcaHa o6CTosTeNbHas
cratbi [80], OCHOBHOe colaep¥aHHe KOTOPO#A c€Jief0oBajso GHW BHOCHTb B
npaBHJa Mo TeXHHKe 6€30MaCHOCTH.

B npaBHnax no TexHHke 6e30M1aCHOCTH AOJIXKHH! GHITH ONHCaHHI CIO-
co6bl OKa3aHHA MNepBOM NOMOINH MOCTPAaAaBLIHM MPH HECYACTHHIX CJay-
yasx.

Hukto He MoXeT OulTh AoNylleH K reojge3HueckHM paboram 6e3
NpeABapHTENbHOIO0 H3YUeHHs1 H CAAYH 3K3aMeHa No MNMpaBH/1aM TEXHHKH
6Cc30nacHOCTH,

[JIABA 11

NOrPEMIHOCTH USMEPEHHR

§ 11. Buapl norpemHocTeit U3MepeHUH, UCKIIOYeHHe TpyObix
H CHCTeMaTHYeCKHUX NOrpemHoCcTen
H3 pe3yJbTaTOB H3MePEHHH

Teone3nueckHe HsMepeHHS CONPOBOMKAAIOTCA MOrPEIIHOCTAMH, OT KO-
TOPHX 3aBHCHT TOYHOCTb NMOJyYaeMhX pe3yJbTaToB.

IlockonbKy TOYHOCTD H3MepEHHil, BHIMOJHAEMHX AJS CTPOHTEJbCT-
Ba, JONXHA OHITHP YBfi3aHa CO CTPOHTEJbHHIMH JONMYyCKaMH, Heo6XOAHMO
3HATb KaK BeJHYHHH l'lOl‘pe].llHOCTel"l, Ta@K H NPHYHHbI HX IOABJIEHHA.

IMorpeliHocTH MOryT GbITb rpyOLIMH, CHCTEMATHYECKHMH H cCJay4yaf-
HhIMH,
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I'py6uHe norpemwrHoCTH BO3HHKAIOT B pe3ysbTaTe IPOMaxoB
NpH H3MEPEHHAX HJH BLIYHCJAEHHAX, I'py6Gnie MOrpellHOCTH B H3MepeHHAX
H BBIYHC/IEHHSIX NPHBOAAT K OPaKy B CTPOHTE/ILCTBE, HEPEAKO C THAXe-
JHMH TnocaeacTBusaMH. [loaToMy rpy6bie morpewlHocTH COBepIIE€HHO
HeLIONYCTHMB H HZOJAXHB NOJNHOCTbIO HCKJAOYATbLCH
NyTeM KOHTPOJIbHbLIX H3MepeHHH M BbIYHCAeHHA. HaMepeHHs KOHTpPOJIH-
PYIOT npex<ie Bcero nyteM Hx noBTopeHHd. HaneXHocTb kKOHTpoJsi NpH
TPex NOBTOPHBLIX H3MepeHHAX Oyaer BhIlie, YeM NPH ABYX, MO3TOMY yeM
OTBeTCTBEHHee COOpYXKeHHe, TeM 60Jblle OCHOBaHHA K MHOrOKpPaTHOMY
NOBTOPEeHHI0 H3MepeHHA. HaneXXHOCTh KOHTPOJISi MOBLILIAETCS TAKXKE, eC«
JIi TMOBTOPHBIE H3MEpeHHA BLINIOJIHATH OTJHYAMOIHMHCA OAHH OT APYro-
ro npueMaMH H npu6opamH.

aJle2kHOCTh KOHTPOJSi BBIYHCJEHHA MOIKHO MOBHIIATH NyTeM O-
BTOPEHHSI BBIYHC/IEHHA APYTHM JHUOM (BBIUHCJEHHS «BO BTOPYIO PYKY»).

H3MepeHHss M BHYHCJGHHA KOHTPOJHDPYIOT TaKkiKe MyTeM [OAcYeTa
HeBSI30K, HalpHMep, B CyMMe H3MepeHHBIX YIJIOB, B CyMMe NpHpallleHHH
KOOpAHHAT, B CyMMe NpeBHIeHHA (cM, § 59, 83).

CHcTeMaTHYeCKHe MNOrpemHOCTH BO3HHKAIOT B TpoO-
lecce H3MepeHHit B pe3yJabTaTe OAHOOOPA3HOro H HENpPepLIBHOrO AeH-
CTBHSI KaKoH-qHO0 omnpepeseHHOfi npuaHHu. EcCAH pyJeTKa oKa3sanaach
IJIHHHee CBOei HOMHHAJbLHOR ANHHH, HanpHMmep, HA 1%, npHueM yanH-
HeHHe MNPOH3O0LIJIO BCAEACTBHE TOro, YTO KaxXjaoe HaHMeHbliee aejieHue
PYJIETKH HAHOCHJIOCH C morpeuHoctbio +1%, To npouTeHHoe mo pyJer-
Ke paccTosiHHe 6yner MeHbiue uW3amepenHoro Ha 1%. Ecam morpenocra
TAaKHX pa3MepoB HeOpHEMJIeMBl, TO cJeAyeT JHO0O OTKa3aTbCsi OT IIpH-
60pa, nH60 BBeCTH NOIPAaBKH B NPOYUTAHHOE IO pPYJeTKe PacCTOSAHHE
(B maHHOM cayyae a6GcoJioTHas BENHYMHA nonpaBKH paBHa 1% or npou-
TEHHOr0 MO pYyJeTKe PacCTOSHHA H HMeeT 3HaK nuaioc). aA NpHHATHA
TOr0 HJIH HHOTO pelleHHd HeoOXOAHMO 3HaTh JHLIb IJAHHY PYJeTKH C
TOYHOCTBIO, 3HayHTeJbHO 6osee Bhicokoi, ueM 19%. [aa atoro pyJaertky,
KaKk M BCSIKHH Apyroii npH6op, H3MepsIOLIAA PacCTOAHHA, HeO6XOAHMO
KoMnapHpoBatbh (cM. § 22). Kpome TOoro, OT BJIHAHHA CHCTEMaTHYECKHX
NOrpemiHOCTeHl MOXHO H3GAaBHTLCA €CJH He MOJHOCTBIO, TO B 3HAUUTEJb-
HOH CTemeHH TIyTeM COOTBETCTBYIOUleH OPraHH3alHH H3MEpPHTEJbHOro
npouecca. Hampumep, ycraHaB/HBasi HHBeJHP Ha pPaBHBIX PAaCCTOAHHAX
oT 3ajiHeli H mnepenHeH peex (cM. § 65), MOXXHO HCKJIOYHTBb BJHSAHMHE
CHCTEeMaTHYyeCKHX MNOrpeliHocTe# 3a CYeT OCTaBLIeHCs mocjae MOoBepkH
HHMBeJHpa HemapasyielbHOCTH OCH BH3HPOBAHHA H OCH YPOBHSI HJIH 3a
CYeT BJHSIHHA KPHBH3HBI 3eMJIH.

CucTemaTHyeckHe NOTPeUIHOCTH MOLYT ObITh KaK OXHOCTOPOHHEro
JIeliCTBHS, Tak H mMepeMeHHoro (nmepdoigHyeCKHe MoOrpewIHocTH). B Heko-
-TOPHIX CJy4asix NPH H3MEpPeHHH MPHXOXHTCHA CYHTATHCA C OCTATOYHBIM
BJHAHHEM CHCTEMAaTHYECKHX MOrpeUIHOCTEH, TaK KaK OHH He Bcerja Hc-
KJIIOYaloTCsl MOJHOCTbIO, HeCMOTPS Ha NpHHATHe Mepu. K ToMy e He-
pedKo B A2HHOM Npouecce H3MepeHHA CyLLECTBYIOT pa3jdyHble BHIH HC<
TOYHHKOB CHCTEeMAaTHYEeCKHX NOrpelIHOCTEA H He BCe H3 HHX YZAaeTcst
BLIIBHTb H H3YYHTb MOJIHOCTbIO.

CnyuaHHBMH Ha3pBalOTCSl TaKHe HeH36eXXHbe NPH H3MEPEHHAX
MeJIKHe NOrpeilHOCTH, 3aKOHOMEPHOCTb MOSIBJIeHHA KOTOpPHX IpPH He-
GosbliOM psAfie H3MepeHHH NaHHON BeJHUYHHBH He o6Hapy:KuBaercsi. [Ipu-
YHHBl TOSIBJIEHHS] CJAYYyaHHHX MOrpelLIHOCTel pa3Hhle) OrpaHHYeHHasA Tod-
HOCTb MepHOro npubopa, NMOMeXH Cpejlb, HEeBO3MOXHOCTb 6e30lH604HO
OlleHHBaTh Ha rJa3 J0JIH AeNeHHA IIKaJh MepHOro npubopa H aAp. Cay-
YaAHBIMH 3TH MNOrpPEUIHOCTH Ha3hIBalOT IIOTOMY, 4YTO HEBO3MOXHO YCTa-
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HOBHTb, KaKue H3 NpPHYHH H Kak AeficTBYIOT B AaHHHIl MOMEHT H3Mepe-
Huit. MOXHO, OAHAKO, MyTeM COBEpPIIEHCTBOBAHHA TEXHHKH H3MepeHH
HJH OyTeM YJAYULIeHHA YCAOBHH AnA H3MepeHHA yMeHbLHTb BpelHoe
BJAMSIHHE COY4YaHHLIX MOTpPelmIHOCTEeH, HO HCKJIOYHTb HX NOJHOCTHIO He
ynaetrcs. [103ToMy OYeHb BaXXHO YCTaHOBHTb, KaKOBO NpPH HaHHHX YC-
JIOBHfIX H3MepEeHHH BJHAHHe CJAYy4YaAHBIX MNOrpelIHOCTeA Ha pe3yabTaThl
H3MEpeHHil, TaK KaK TOYHOCTb reofe3HyecKHX paboT ompexpesnseTcs Be-
JIHYHHAMH TJaBHHIM 06Pa3oM CayqaiHbIX MOTPeIHOCTEH H 10JbKO B He-
KOTOPHIX CJydasX elle H BJHAIIMeM HEeHCKJIOYEHHHX CHCTEMAaTHYECKHX
norpeisHocTeii. Bce 5TO OYeHb Ba’KHO 3Harb NMpPH YBA3KE TOYHOCTH reo-
Ae3HYeCKHX paboT cO CTPOHTENbHLIMH AONMYCKaMH.

HccnenoBanuaMH ycTaHOBJIEHO, 9TO B JIOOGBIX OAUHAKOBHIX YCJO-
BHAX (OZHH H TOT Ke MpHb6op, ONlHA H Ta XKe BHEIUHAA Cpela, OAHH H
TOT :Ke HCINOJIHHTENb) H3MepeHHM Kakxoil-nH60 OAHOH BenHYHHbI caydyafi-
Hble MOTPeHOCTH 001a4a10T CleyIOIHMH CBOACTBAMH:

1) no a6comoTHOMY 3HAUEHHIO OHH He IMPEBOCXOAST OnpejeeHHON
BEJIHYHHBI, COOTBETCTBYIOUIEA AAHHLIM YCJIOBHAM H3MepeHHH;

2) yem Gosbule abconOTHas BeJHYHHA CJAyY9aiHOA MOTpPEIIHOCTH,
TeM peXe OHa BCTpeyaeTcd B NAHHOM PAAYy H3MepeHHii;

3) NOrpewHOCTH CO 3HAKOM IMIOC MOABJAIOTCA TAK Xe 4YacTo, Kak
H CO 3HAKOM MUHYC;

4) cpenHee apHpMeTHYecKOe H3 cJyvYafiHLIX MNOrpewmrHocteil Ha oCe
HOBaHHH TPETbero CBOHCTBa GyAeT HeOrpaHHYEHHO MPHOAUKATLCA K HY-
JI0 C yBeJIHYeHHeM YHCJa H3MepeHHH AaHHOA BeJHUYUHHL.

Ha ocHoBaHMH 9TOTO JKe CBOHCTBa CJAY4YaHHBIX MOrpemHOCTeH MOX-
HO 3aKJ/IOYHTb, UTO CpelaHee apHpMeTHUECKOe H3 De3yJbTaToB H3Mepe-
HHH OAHOM H TOM Xe BeJHUHHH OyAeT B CHJIYy KOMIEHCAuHH MOrpeliHo-
CTeil ¢ pa3sHLIMH 3HaKaMH NPHOJHIKATbCA K HCTHHHOMY 3HauyeHHIO 3TOH
BeJIHYHHK [PH YyBeJHYeHHH 4YucJa H3MepeHui. Ha ocHoBannu 3toro
CYMTAIOT, YTO CpejlHee apH(MeTHYECKOe H3 pe3yJbTaTOB JaXe CPaBHH-
TeAbHO He6OJIbLIOro 4YHcJa H3MepeHHA Oyaer OsHXKe K HCTHHHOMY 3Ha-
Yyenuio, yeM JoGoit oTaenbHo B3ATHA pesyabrar. [losromMy cpeanee
apudpMeTHYecKoe H3 pe3yJabTaToB H3MEPEeHHH NPHHATO Ha3bBaTb BEpoO-
ATHEHIUUM 3HAYEHHeM H3MEpPEeHHOH BEJHYHHLI, a OTKJIQOHeHHe pe3yJibTara
H3MEpEeHHH OT cpefAHero apH¢MeTHYECKOro — BeposiTHeHIled mnorpeil-
HOCTbIO.

Takum oGpasoM, ecaH Iy, la, ls, .., In — OTAeNbHBIE Pe3y/bTaThl H3-
MepeHHR BeJHYHHH [, TO ee BeposiTHelillee 3HaueHHe OyneT

1.= 11+l2+l:';+ cee +1n . (I[.l)

BeposTHefiwne norpewiHocTH § NOAYIaIOTCHA TaK:
6 =l — |, (11.2)

rae i=1, 2, ..., n — TeKylllHA HOMEp H3MepeHHs.

Anre6panyeckas cymma & paBHa HyJi0 npH N06GOM 4YHCJIE H3Me-
peHHH.

BBHAY TOro 4YTto MCTHHEHE 3HAYeHHA H3MepsieMHX BeJHYHH HEH3-
BECTHBI, MpPH OLEHKe TOYHOCTH H3MepeHHA MNOJb3YIOTCA BepOSATHEeHIIHMH
3HaueHHAMH H3MepseMhx BesHyHH, OZHAKO B HEKOTOPHX CJAYYasx H3-
BECTHbHl HCTHHHbie 3HaueHH GYHKUHA H3MepeHHbLIX BeJHYHH, HanpuMep
CyMMX TOPH30HTaJbHHX YIVIOB HJH CyMMa MpeBHIIEHHA B COMKHYTOM
MHOroyroibHuke. C 3THMH TE€OPETHYECKHMH H3BECTHHIMH H3 TEOMEeTPHH
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CYMMaMH CpaBHHBAlOT CYMMH COOTBETCTBYIOLUHX H3MEpEeHHHX BeJH4YHH,
noJyyasi Tak Ha3biBaeMhle HeBsisKH. MHoraa 3a HCTHHHoe 3HadeHHe Be-
JIMYHHb TIPHHHMAIOT MoJyyeHHOe C 6oJiee BLICOKOH TOYHOCTBIO, YeM TOu-
HOCTb OlEeHHBaeMbIX H3MepeHuii. Hanpumep, TouHocTp 6a3Hca, Ha Ko-
TOPOM KOMNapHpYIOT paboyuii MepHbLI# NpHOOpP, BCerga 3HAYHTENBHO Bbl-
Ille TOYHOCTH H3MepeHHH pabouHM MepHHIM NpHGOpOM.

Ecau X — BesiMyHHa, KOTOPYIO CUHTAIOT HCTHHHOH, a [; — H3MepeH-
Hble 3HaYeHHA TOH JKe BEJHUYHHBI, TO PAa3HOCTH A

i—X=A;

Ha3bIBAIOTCA HCTHHH Bl M H MOTpellHOCTAMH.

OcHOBHbIM KpHTEpHEM AJif OIileHKH TOYHOCTH H3Mepenuit B CCCP
IpHHATA CpefHAA KBaApaTHYecKas NOrpewHOCTDb H3-
MepeHHH. [N XapaKTepHCTHKH TOYHOCTH Jl060ro OTAE€JbHO B3 -
TOr O H3MepeHHs NOJb3YIOTCS cpeiHeH KBaJApaTHYECKOH MNOrpelHOCThIO
mOJAHOTrO H3MepeHHSd, KOTOPYIO NMPH OLEHKE TOYHOCTH IO HCTHH-
HbIM CJyYyaHHBIM NMOTPelIHOCTAM BBIYHCAAIOT N0 GopMyJe

(a1

n

rae n — YHCJIO H3MepeHHH.

ToyHOCTb /NHHEHHHX H3MepeHHH OOBHYHO XapakKTepH3YIOT OTHOC H-
TeJNbHOH NOrpewW HOCTHIO, MNpeAcTaBiasiomed cob6oH OTHOLIEHHe
a6co/OTHOH BeJHYHHBLI MOTPEIIHOCTH K H3MepeHHOH BesHYHHe, BbIpajKeH-
Hoe B BHje NPOCTO# APOGH C YHCJHTENEM eAHHHUA, T. €,

m 1
TS (.4
l
roe N= —,
my

3HaMeHaTeslb N OTHOCHTeJbHOM MOrpeIHOCTH BBIYHCAAIT C COXpa-
HeHHeM ABYX UHGp, OTAHYAOLWIHXCA OT HyaA. HMHorxa OTHOCHTENbHYIO
NOTpelHOCTh BHPAaXKaloT B NPOLEHTAaX.

I[Tpumep. Ha 6asuce anunoit 200 M, H3MepeHHOM cTaJbHOA JeH-
ToH ¢ TouHocThbio 1 : 2000, onpenensiiach TOYHOCTL H3MEpEHHS PacCTOsA-
HH{ HMTAHBIM JRanbHoMepoM. [locse 1ecTHaaUaTH H3MepeHHH AaJsbHO-
MepoM ObIIH TMOJYyYeHH CjelyloliHe pacXOXXAeHHs (B MeTpax) mo cpas-
HeHHIO ¢ AJHHOH 6a3Hca, NMpHHHMaeMble 3a HCTHHHBIE NOrpeiiHOCTH:

A, =—0,4 A;=40,7; A,=—0,4 Ajg=—0,5;
A,=—0.6; Ay;=-1+0,4 A=+49,6; A,=10,4
83 =+0,5 A;=—0,5; A;;=+0,5 Aj5=—0,6;
Ay=—0,6; Ay=+1+0,4; A;3=—0,6; A;="10,5.

Tocne Bo3BeaeHHs B KBagpaT Bcex A H CYMMHPOBaHHA no ¢opmyJe
(11.3) noayuyaem

4,34

= ,2 .
16 +0,52 M
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B otnocHTesbHOR Mepe 3TO OyAeT paBHO
m 0,52 |

200 —F 200 — 380

CpenHiol KBaJpaTHYECKYylO MOrpeiiHOCTb OAHOro H3MEpeHHs Nno Be-
POATHEMIUHM MOTrpelIHOCTAM O BHIYHCJSAIOT Mo popMyJe

[6%]

n—1

" (11.5)

rae n — YHCJO H3MepeHHH.
Jl/15i XapakTepHCTHKH TOYHOCTH BEPO A THEAMEro 3Ha4YyeHH A
H3MepeHHO! BeJIHYHHLI, T. €. TOYHOCTH apH(pMETHYeCKOro cCpejHero, MoJb-

3yiorca popMyaoi
o m [62)
M_Vn_ _l/—n(n—l) . (11.6)

Odenb BaXXHO MOMHHTb, 94TO m H M He 0e30UIH60UYHBI; HX TOYHOCTH
3aBHCHT OT YHCJA N H3MEPEHHil. YCTaHOBJEHO, YTO CpeiHHe KBaJpaTi-
YecKHe MOrpeluHOCTH CaMHX CpeAHHX KBaApaTHYECKHX NOrpeuHocrei
HMeIOT TaKHe 3HauyeHHs:

_ m
Ve@n—1
Mm m

Vn_ —V2n(n—l).

ITosToMy, HanpuMep, aHwWb npH n=10 Mmn=0,24 m.

[Tpumep. BruHcaHTD BeposiTHeiiuiee 3HauyeHHe [y KJHHBI JIHHHH
no pesyiabTataM ! ee AeBATHKpaTHOro H3MepeHHs (Taba. 2) H OLEHHTH
€ro TOYHOCTb.

Mm (11.7)

Ta6baunnma 2

Ne I, M 6, cm 62
| 2 3 4
l 148,36 —O'l 0,0
2 38 -+1,9 3,6
3 37 -+0,9 0,8
4 34 —2,1 4.4
5 36 -0,1 0,0
6 35 —1,1 1,2
7 37 -+0,9 0,8
8 38 -+1,9 3,6
9 34 =2,1 4.4

1,=148,361 [6]=-+0,1 (62]=18,8
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18,8
me===+ I/T ==+ 1,53 cm,

1,5
Mmy =t —— ==+0,38 cm,
16
1,53
M=+ — ==0,51 cm,
9
0,38
My = ——==0,13 cwm.
9

TakuMm o6pa3oM, BeposTHeiillee 3HayeHHe AJIHHBI H3MEPEeHHON AH-

HHH paBHO 148,364:0,05 M.
CpenHsisi KBaJ\paTHYyeCKas OTHOCHTeNbHAs MOrPEUIHOCTb 3TCIO 3Ha-

YeHHA

M 1
—— =z —— =0,03¢
b 29007> &

§ 12. lIpeneabHas BeaulHa
CJAY4YaiHO! NOrpeiHOCTH H3MEPEHHUH

B TeopnH BepoATHOCTe#l MOKAa3BIBAGTCH, YTO fPH H3MEPEHHAX Ka-
KOi-IH60 BEeJHYHHBl cJay4YaHHash MOrpeilHOCTb, NpPEeBOCXOAsALAA YTPOEH-
HYIO CPEIHIOI0 KBaJpaTHYECKYi0O MOTpeIlHOCTb, MOXET MOABHTbCA 3 pa3a
npu 1000 uamepenusax (sepoatHocTb 0,003), a mosBJeHHe cayyaiHOH MO-
TPelIHOCTH, GoJsblueil YABOEHHOH CpefHell KBaapaTHYeCKOH NOr[elIHOCTH,
BO3MOXHO B 5 cayvaax u3 100 (Beposithoctb 0,05). Ilostomy wacto

NMpHHHMAIOT
Anpen = 3m (I] .9)

Jnbo
Appen = 2m. (11.10)

§ 13. MorpemHocTy GyHKUHH H3MEpPEHHBIX BeHUHH

OueHb YacTO NMPHXOAHTCA OLEHHBATb TOYHOCThL He CaMHX H3MepeH-
HRIX BeJHYHH, a HX (YHKUHHA, HanpUMep CYMMBbI HJH Pa3HOCTH, NpPoH3Be-
JleHHA HJH YacTHoro H T. A. MICXOAHHIMH BeJIHYHHAMH B TAKHX CJAVYaAXx
CJAyXXaT CpeJHHe KBaJpaTHYeCKHE TIOTPelIHOCTH H3MepeHHBIX BeJHUYHH.
B Teopun own60ok H3MepeHHH BbiBeAeHH (GOPMYJHl AJA pacyeTa OWHOOK
$YHKUHA H3MepeHHBIX BeJH4HH. IIpuBeneM HeKoTopble H3 3THX QOPMYy..

1. [IpousBeneHHe H3MEepEeHHOA BEJHYHHH Ha MNOC-

TOSAHHOE YHCJO
u=kx,

rae R — nocrosiHHoe YHCNO0; X — pe3ynbTaT A3MEPEHHA.
Cpenﬂﬂﬂ KBajpaTHYyeCKas norpeurHoCTb INPOH3BEACHHA paBHa

my, = kmy. (I1.11)
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[Tpumep. BLuucaHTL CPEAHIOI KBaJApaTHIeCKYI0 MOrpelIHOCTh B
anuHe C OKPY2KHOCTH, AHameTp KoTopoit d=6,32 M H3MepeH HECKOJbKO
pa3 co cpejHeii KBaapaTHYecKoH morpeur:ioctblo Mqs==2 cm.

Tak kak C=nd, To C=3,14:6,32 M=19,84 M u mec=nMa==+3,14X
X2 cM==+6,28 cM=6,3 cM. B naHHOM csyuae 3HayeHHe nt=3,14 cqyuTa-
ercsi 6e30IWHOOYHRIM.

Cpeandsi KBaJpaTHuecKas OTHOCHTe/NbHasi MOrpelIHOCTb OmpejeJses
HHS AJIHHBl OKPYXXHOCTH

me 4 0,063 M _ 1
c ~ 19,84wm 32 °
2. CyMmMa BeJHYHH X, Y4, 2, .. w (B TOM TicCJae H aJ-

rebpavyeckas), H3IMepeHHHX He3aBHCHMO oOJHa OT
aApyro#,

ll=x:ty:t2:l:-.. iw.
B stom cayyae
mz=m§+mi+mi+ oo Fmd

HJTH

mu=Vmi+m§+m'ﬁ+ ver + b, (11.12)

[Tpumep. BbuHCAHTL a6CcoONIOTHHE H OTHOCHTENbHBIE  CpelaHHE
KBaJpaTHYeCKHe H INpeJeJibHble NOrPEelIHOCTH B AJHHe L JIHHHH, H3Me«
peHHOl 10 yacTaM [, Iy, ls, /4 cO CpeqHHMH KBaAPATHUYECKHMH IOrpel?
HOCTSIMH KaX<JOro pe3yJ/bTaTa COOTBETCTBEHHO

m=x3cM; my==x2cM; my=:zk4cM my=zt1 eM;
L=1li+ 1+ I3+ 1, = 436,28 m;
me =382 4+22 4+ 4712 =30 cwm;
m; =) 30 cM=:5,48 cu ==+ 0,05 m;
npep Ay ==+ 5,48-3 =16,44 cuM ==%0,16 m;
0,05

OTHOCHTEJIbHaA CpeAHAA KBaApaTHUeCKasa MNOrpemwHOCTb m =
1 *

= 8700°
0.16 1

436,28 2700°
B wacTHoM cayuae, Koria npH 7 claraeMHX HX CpeXHHe KBaapaTH«
gecKHe norpemuocm OAHHAKOBLIC, T. €. mx=m,=mz=...=-mu =M,

mu=mV;, (I1.13)

T.e. NOTrpellHOCTb CYMMB! OJHHAKOBO TOYHHIX BeJHYHH BO3pacTtaeT Ipo«
NOpUHOHAJNbHO KODHIO KB3aJpPAaTHOMY H3 4YHCJIA H3MEpPEHHLIX BEJHUYHH,
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IIpuMep. BHUYHCAHTHL CpefHIOI KBajpaTHYECKYIO MOrpelHOCTb
CYMMEl YeTHIpEX YIVIOB, KaXAhlii H3 KOTOpHIX H3MepeH CcO cpegHed
KBaJpaTHYeCKOii morpewHocTsio, paBHof =£0,5.

ma =:b 0.5' V4 =:t l'.

3. dyHKkuUHA NJHHeAHOro THOA

u=kix+ky+ ... +kw,

rae X, Y, 2, .., W — HE3aBHCHMO H3MePEHHHE BEJAHUHHEI; By, R2, vy Rn—
NOCTOAHHEIe KO3 HIHEHTH,
3Aaechb

ml=k ml+rml 4. Ak m, (11.14)

[IpuMep. DBbuHCAHTD CpeaHIOW KBaApATHYECKYIO NOrpellHOCTb
GYHKLHH

| 1
u=7x+4y——3—z, ecan my = £2; my, = *l; m, = £3:

1 1 —
my, = VT '4+l6l +'9— -9=V18=:}: 4,2.

4, [lpon3BeaeHHe HE3aBHCHMO H3MEepPEeHHHWX Be-
AHYMH (pyHKRuHa obuero BH Aa)

u=x'y. ces W,

B stom cayuae

2 2 ! 2 m 2
(ﬁ"-) =(’ﬂ) +(’"—-") + ... +(—‘”) . (11.15)
u x 7 w

CaenoBaTenbHO, AJA OLUEHKH TOYHOCTH MNPOH3BEJEHH He3aBHCHMO
H3MepeHHBIX BEJHYHH CJeayeT CyMMHPOBaTb KBaApaThl He a6COJIOTHBIX,
a OTHOCHTE/NIbHHX CPeAHHX KBaJpaTHYeCKHX [MOrpeLIHOCTeR H3MepeHHM

I[IpumMep. BbUHCAHTD CpPENHIOW KBaApaTHYECKYI0O  MOrPeWIHOCTb
naowand F npaMoyroabHuka (F=0bh), ctopoHn kotoporo b u h onpege-
JIEHEl CO CPeIHHMH KBAaJpaTHYECKHMH NMOTPEWHOCTAMH My H M.

(mF )2 mp, 2+ (m_h 2
F/] \» h)
Jas naowans kBagparta, T. e, koraa b=h, my=my=m,

m -
—=—=V2.
F b
OULeHKAa TOYHOCTH IO PA3HOCTAM ABOAHKNX H3MepeHHT
B reosmesnyeckoit NMpaKTHKe YaCTO MPOM3BOAAT ABYKPATHHE H3Me-
PEeHHsl onpeflensieMbIX BeJHYHH, HampuMep JHHHA. B atom cayuae cpen-
HIOIO KBaJpaTHYECKY!0 IIOrpeliHoCTb OAHOro H3MEpPEHHA BLIYHCAAIOT [0

¢dopmyae

ol

on (11.16)

m=
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? 1 ] L J L4
rne d,=Il;—l, — pasHocTb pe3y/nbTaToB I, H I, JBYKPAaTHOrO W3Me-
peHHs, n — uncio pasuocrefl, i=1, 2,..., n.
[Tpumep. No nanHbIM, NpHBEAEHHHM B TabJ. 3, BHUHCJHTb Cpel-
HIOO KBaApaTHYeCKYi0 MOTPellHOCTh m OAHOKPATHOrO H3MepPEeHHs.
Ta6nuua 3

PesyabTaTel H3MepeHHIl, M PastocTs d
Ne THHUH cM * a3
nepsoro (!’ | sToporo [”
1 151,62 151,56 +6 36
2 149,37 149,41 —4 16
3 150,88 150,81 +7 49
4 152,06 152,04 +2 4
5 151,27 151,33 —6 36
6 150,30 150,25 +5 25
7 149,92 149,98 —6 36
8 152,11 152,09 +2 4
9 150,36 150,35 +1 1
10 152,65 162,69 —4 16
d]=+3 | [d2]=223
m== .2_2.5.3 ==3,3 cm.
20

§ 14. HepaBHoTounbie namepenus. BecoBoe cpennee

Ecau H3MepATb OAHY H TY 2Ke BeJHYHHY pa3HbIMH N0 TOYHOCTH
npHOOpaMH HJH NpHeMaMH, TO pe3yJabTaThl H3MepeHHH O6ynyT HepaB-
HOTOUYHBIMH.

Korna Heo6xoauMO BLIYHCIHTL CpefHee 3HaueHHe H3 HePaBHOTOY-
HblX pe3yJbTaTOB, NPUXOZHTCA YUHTbIBaThb BEC KaXAOro pe3yJbTarta.
Bec — 370 uyHcs0, XxapakTepH3ylollee TOYHOCTb KAaKOro-aubo OAHOTO
pe3ysbTaTa MO OTHOIIEHHIO K APYrHM pe3yJabTaraM. Ecau pa3ubie H3-
MEepeHHsl OAHOH M TOW Ke BeJHUHHBl OTJHYAJHCb TOJNbLKO UYHCJIOM H3Me-
pPeHHH, TO 32 BeC KaXXA0ro OT/[AeJbHOro pe3yJbhTaTa MOXKHO NPHHATb YHC-
JIO H3MEpEeHHH.

CpenHee apupMeTHYECKOE H3 pe3yJbTaTOB HEPABHOTOYHLIX H3Me-
pPeHHil Ha3bplBaloT ofuled  apHPMeTHUeCKOH  CpeAHHOH HJH BeCOBHIM
cpeAnuM. Ero 3nayeHHe BHIUHCAAIOT o popmyae

lypy+laps+ ... + Inpn =[1P]
prtps+ ... +pa [p]

rae p; — Beca H3MepeHHil; |y — pe3yabTaTH H3MepeHnuit; i=1, 2,.,n.
YcraHoBJIeHO, YTO BeC H3MepeHHA 06paTHO NPONOPUHOHANEH KBAaA-
paTy COOTBETCTByolllelf CpeAHeH  KBaApaTHYECKOH MOrpPelwHOCTH, T. €.

Iy = . (11.17)

c
p=——, (11.18)
m?
rae ¢ — Ko3p¢PHUHEHT NPONOPLHOHAILHOCTH.
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Bec obuiefi apudpmerHueckofi cpelHHH paBeH CyMMe BecOB OTAE/b-
HHX Tpynn H3MepeHu#, T. e,

pitpet o+ ... +pa=Ip]. (11.19)

IIpr olleHKe TOYHOCTH HEPAaBHOTOYHHX H3MepeHHA BBOLHTCA MOHSA-
THe O CcpefiHeA KBaJpPaTHYECKOH MNOrpPEIIHOCTH H3MepeHHs, BeC KOTOPOro
paBeH eauHHUe, Ee 3HaueHHe BuUHCAsAeTCH no popmyJae

_ [pd?]
”_l/n—l , (11.20)

rae § — yxJoHeHHe pe3y/,bTAaTOB H3MepeHHS OT BeCOBOrO CpelHero;
n— YHCJIO TPYNI H3MEpeHHil.

Cpennsisi KBaapaTHYeCKas NOTPElIHOCTb BECOBOrO CpeAHEero BbIYHC-
asiercs no ¢opmyie

M=—F =‘/ﬂ—-. (1.21)*
Vel (n —1)[p]

IIpumep. [Nlo naHHWM, npHBeAeHHLIM B Taba. 4, BLIYHCJAHTH O6-

myio apuq)Memqecxylo CpeAHHY H €€ CpEAHIOI0 KBaApaTHYECKYIO MOrpeil-
HOCTb.

.Ta6nﬂua 4

Nz no nopsaAKY ;ﬂiﬁ’éﬁﬁ”m Bec, p 8, cMm 08, cMm pb?, eM
1 134,68 2 -+3 +6 18
2 134,63 3 —2 —6 12
3 134,64 4 —1 —4 4
4 134,65 7 0 0 0
5 134,66 5 +1 -5 5
l,=134,65 21 +1 39

BecoBoe cpenHee 6yneT paBHO
0,08-3+0,03-2+0,04-4+4+0,05.7+0,06-5
Ip = 134,60 -+ - + T T _
34+24+44+7-45

11
== 134,60 +'§ = 134,653 =~ 134,65 w™;

2 39
= _[p&_]= — ==3,1 om;
n—1 4
3,1
M B =+ < ==40,7 cM,

Vi Vau
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OTHocHTeIbHAA CpefHAs KBajpaTHuecKas OOrpelnHoCTb
M 0,007 |

I, 134,65 19900 °

§ 15. Hekotophie ¢popMYyJan HONYCTUMBIX HEBSI30K

KcHTposip reopesHdecKkHX H3MEpeHHHA OCyLleCTBJAseTCA NyTeM MOA.
cyeTa HeBA30K. BMecTe ¢ TeM ¢ HDOMOILbI0 HeBA30K AAeTCA OLEHKA TO4-
HOCTH H3MepeHH B OTHOLIEHHH BJHAHHA CAyYafAHBIX (orpemwHocTell n
OCTaBIUHXCA HEHCKJIOYeHHBIMH MEJIKHX CHCTeMaTHYeCKHX morpelrsocred.

BesnyHHH HEBA3OK NOJAYYalOT NYTCM BHYHTAHHA  «TEOpPETHYECKO-
ro» 3HayeHHS! BeJHYHHH H3 TOTO, KOTOpPOEe MNOJYYEHO NPH HKAaHAHX H3-
MepeHHAX.

HanpuMep, HeBf3Ka f; B CyMMe H3MepeHHBIX yrJoB f MHOroyro/b-

HHKA PHIpa)kaetca (opMyaoft

fB = zﬁuam - z:b'reop'
rge = — TeopeTHYeCKas CyMMa YrJos.
A 5Teop p y y

STy HeBf3KYy NPHHATO HA3biBaTh MOJIyYEeHHON B OT/IHIHE OT HEBA3KH
nonyctuMoil. BesnunHy mocsenneidt YCTaHaBAHBAIOT NyTeM pacueToB, OC-
HOBaHHLIX Ha HCCJEAOBAHHH HCTOYHHKOB BJIMSHHA CJAYYaHHHIX Morpeml-
HOCTEeH, a HHOrAa M MEJKHX HEHCKJIOYEHHHX CHCTeMaTHYeCKHX morpelu-
HOCTeH, NPHCYIHX XaHHBIM H3MEpEeHHSM,

PesyabTaTthl H3MepeHHH KOHTPOJHPYIOT NMyTeM CpaBHEHHR MOJYYeH-
Hoit ®W JgonmycKaeMo# HeBSI30K, NpHYEM MHOJXKHO COOJIOAATBCA YCJAOBHE

foonya < Fron-

[lpakTHka mMokasbiBaeT, 4TO NOJyYeHHble HeBA3KH, KaK NpaBuJo, 6.,H3-
KH MO BeJHYHHe X JONYCTHMBbIM, a 3TO NO3BOJSeT CYHTATh MOCJAeLHHE
JOCTaTOYHO XOPOIIHMH XapaKTePHCTHKAMH  AelCTBHTEJbHOA TOYHOCTH
usMepeHuid. Ilo3TOMy AONYCTHMbIMH HeBA3KaMH CJeLYyeT PYKOBOACTBO-
BaTbCA NpPH pacyeTax H COMOCTaBJeHHH TOYHOCTH Teone3HyeCKHX pabor
CO CTPOHTENBHBIMH JONYCKaMH.

MeToa H TOYHOCTb reofe3HuYeCKHX paboT HNO/KHBI ObiTb TaKHMH,
yToGbl JONYCTHMble HeBA3KH OBJIH NO KpaiiHell Mepe B ABa pa3a MeHb-
lie¢ YCTAHOBJEHHbIX CTPOHMTEJbHHIX [IOMYCKOB, MNOCKOJbKY  MOCJeAHHE
YUHTHIBAIOT TOJIbKO MAONYCTHMLIE TEXHOJIOTHYECKHE IMOrpellHOCTH CTPO-
HTENBbHOrO NPOH3BOACTBAa H Ha MNOrPelIHOCTH reoAe3HyeCKHX paboT He
PacCUHTaHHIL.

OueHbp BaXXKHO HMeTb B BHAY, uTO HaHOoJbllas BeJHYHHa morpeu-
HOCTH B HHBEJHPHOM HJH TeOLOJHTHOM XOJe, paBHAas BeJHYHHe MNOJY-
yeHHOA HeBfA3KH, HAXOAHUTCA B KOHuUe xona. Eciu ke xond yBfA3saTh
(uTo 06bIYHO H fenaloT), TO HanboJbluas mnorpewHocTb 6yaer B cepe-
AHHe XOna, H OHa Gyner paBHAa NOJIOBHHE MOJYy4YeHHOW HEBS3KH. YBA3Ka
Xola, TaKHM 06pa3oM, BeneT K NOBHIUEHHIO €ro TOYHOCTH.

Heo6xoaquMo oTMeTHTh, uTO MNpo6seMa COrjacoBaHHI  TOYHOCTH
reofieaigecKAX pabOT CO CTPOHTEJbHBIMH  JAOMYCKaMH IOJHOCTBIO elle
He pa3paboTaHa OT4YaCTH H3-3a OTCYTCTBHAS B HeOOXONHMHX  CJjydasx
YCTAHOBJIEHHHX BEJHYHH CTPOHTEJNBHHIX AOMYCKOB, a OTYaCTH H3-3a
OTCYTCTBH METOLHKH pacyeToB OXHAaeMHX [OIpeliHOCTe B reoje-
SHYECKHX JaHHHX.
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ITIpumepn: .
1. JonycTHMas HeBA3Ka B CyMMe 71 'ODH3OHTaJIbHBIX YTJIOB, H3Me-
pennbix asymMsa noaynpHeMamu (KIT u KJI) ¢ orcynaTbiBaHHEM MO ABYM

BepHbepam:
=1,5tYn
fﬂnon l ]/n,

rfie { — TOYHOCTb OTCYETOB MO BepHbepy (TOYHOCTb npHGopa).

Ota ¢GopMysa nosyyeHa HA OCHOBAHHH HCCJEAUBaHHH, KOTODHIMH
YCTaHOBJIEHO, YTO CpefHAd KBaJpaTHYeCKas  TMNOrpelHOCTh H3MepeHHd
yraa IMoJHBIM NPHeMOM MOXeT OBITh NpPHHATA PaBHOM

mﬂ =% 0,5t,

a npejaenbHas
3m[3 =1 ,5‘.

Torza, npuHHMas JONYCTHMYIO HEBSI3KY pPaBHOR INpeAeabHOH Mmo-
TPEILHOCTH B CyMMe YIJIOB, NOJy4yaeM

=5 l 5t n .
fﬁnon ' V

2. ﬂOﬂYCTHMaﬁ HeBfi3Ka B CyMMe npenumenni’i HHBEJHPHOTO XOoAAa

fhnon = 2nuM VL ’

rie Nkw — CpEdHAS KBalpaTHyecKas CJyya#Has MorpeliHocTb Ha 1 KM
HHBEJIHDHOr'O X0Aa; L — 4yHc/lo KHJIOMETPOB B [JIHHE HHBEJHPHOro Xoja.

B nanHOM cayyae npejesbHasi NMOIpeLIHOCTh NMPHHIMAeTCHd paBHOI
VABOEHHOH, & He YTPOeHHOH cpegHeH KBaApaTHYeCKOM NOrpPELIHOCTH MO
TakuM npHuHHaM. CpeigHfAs KBaJApaTHYeCcKas  MOrpellHOCTb HHBENHPO-
BaHHs Ha | KM Xola caMa fABJseTCA OWHOKOH GYHKUHH HECKOJbKHX
HSMEpeHHHIX TNpeBbllleHHH B npefenax 3Toro Kujomerpa. CuHTas, YToO
HOPMAJIbHO HAa OJHOM KHJIOMEeTpe X04a JHOJIKHO ObiTb 10 HHBENHPHHX
CTAHUHI HHBeJHpa, NoJayyaem

Nkm = Mer VE,

rae Mer — CPeAHAs KBaJpaTHYecKas MOrPelIHOCTb HAa OJHOM HHBeJHp-
HOH CTaHUHH.

B cBoio ouepenb, MOrpeWIHOCTb NpeBHLIEHHS COCTaBAfAETCHd H3 110-
rpeliHoCTel OTCYETOB MO 3ajHei M mNepesHed pefikaM, a HMeHHO:

Mcy = Morcu V2 ’

rie Morecn — CPEAHAA KBaJgpaTHYeCKas NOTpPelIHOCTb OTCYeTa MO pefKe,
B CCCP TocynmapcTBeHHass HHDeJHpHAas CeTh COrJIACHO HHCTPYKIHH
I'YTK penntcs Ha nuBeaupuywo cets I, II, III, IV kaaccoB, Meroanke
OTCYHTHIBAHHA I1I0 HHBEJHDHbIM peHKaM, UYYBCTBHTEJbHOCTH YpPOBHSI H
KayecTBaM 3pHTeJbHOH TPyOH, NPHHATLIM JJA Ka)KAOro KJjacca HHBe-
JUPOBaHHSA, COOTBETCTBYET CBOSl BEJIHYHHA Morce, a CJEROBaTeNbHO, H
BeJIHYHHBI Mer H Myew. B HacTOslllee BpeMs B oOuweo6s3aTeqbHRX  HH-
ctpykuuax I'VYI'K npeaycmoTrpenn cjeiyiolide BeJHYHHB 1):

1 knace Ny ==x£0,5 MM; 21y =+ 1 MM;
I] » nKM =1 ?,5» 2nKM == 5»
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11 xnacc NMymy ==+ 5 MM 2y =L 10 MM
AY, » N ==k 10 » 27]!{!\1 =420 »

B HuBeJHDHHX XOHaxX AJnHHHee 50 KM cJaeiyeT YYHTHIBaTh H OCTa-
TOYHOe BJIHSHHE CHCTEMAaTHYECKHX TIOrpellHOCTeH, BEJHUYHHB KOTOPHIX
npunumaTca paBHHMH 0,1 n«. CregoBaTenbHO, moJHas ¢opmyaa ARo-
nycTHMOM HeBs3KH [ B 3TOM cayyae Gyder

b =% (2r|RM V'L +01m,L )

i (1
Onnako B CCCP noab3yierca Takoit popMyJoit:

= V (Ng)? L+ 02 L2,

f hnon

rie 0=0,1 Nun.

Ecau anuHa HHBenHpHOro Xoma He mpeBocxoauT 50 KM, TO BJHS-
HHE CHCTEMAaTHYeCKHX TMorpeliHocTed CpaBHHUTeNbLHO MaJjo0, H TOrxa Ao-
NYCTHMYIO HEBA3KY BHIYHCJAIOT Mo ¢opmyae

fhnon == 211““ VL ‘

[Tpu mnuHe HMBeJAMPHOro XOHa, He npeBocxoAsuwefi 1 KM, AOMYCTH-
MYIO HEeBA3KY CJeAYyeT BbIYHCJATH MO (opMmyJe

fhno[[ = 2ch ]/n ’
rje n— YHCJO CTaHLHH HHBeJHpa.

Kpome npHBefieHHbIX YeThipex KJ/accOB HHBEJHPOBaHHA, NMPefyCcMOT-
peHHnX HHCTpyKuusmMu I'VI'K, ans cospanus cpeMoyHoro 060OCHOBaHHS
(cM. § 52), a Taxkxe NpPH CTPOHTEJbHBIX pa3bHBKaX NPHMEHAIOT elle
TeXHHYecKoe HHBeadpoBaHHe, Heo6XonHMYIO TOYHOCTb MOCJENHEro ycTa-
HaB/JHBAlOT CaMH BeJIOMCTBa, BeaylllHe nojpob6ubie paborel. Tak, B crpo-
HTEAbCTBE, COT/acHO HMHCTPYKuWH [142], BeaHuHHa AONYCTHMOH HeBs3-
KH B CcyMMe [peBbllleHHH HHBEJHPHOrO xoja onpefgenasercsa no ¢op-
MyJnaM

=50 L =10 n .
I MM ]/L HJH f,,non MM Vn

zon

I'JIABA 111
HU3MEPEHHE JIUHHURA

§ 16. Heo6xonuMas TOUHOCTb K3MEPEHHS JHUHHH
NpH CTPOUTE/bCTBE

ToYyHOCTD JHHeHHBIX H3MepeHHA NPH CTPOHTEJbCTBe MOXET OHIThb
caMoi pa3Hoo6Gpa3Hoit. OHa 3aBHCHT OT CJeAYOWHX 0OCTOATENbCTB:

1) oT BHAA H KJacca reofe3Hyeckoi onopHo# cetH (cM. § 48 u 50),
co3naBaeMoii ANl CbEMKH TEPPHTOPHH CTPOHMTEJBbCTBA, a TaKXe OT pas-
MepOB TEPPHTOPHH H MacluTaba HaMeyaeMOo# CbeMKH;
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2) oT BuMAa M KJjacca eole3HYeCKOR OMOPHOMA CeTH, Co3fxaBaeMoft
AJsa NepeHoca ¢ NpoeKTa B HaTypy oceA H OCHOBHHX TOYeK 3JaHHA H
COOpYXeHHfl, 9To, B CBOI0 Ouepelb, 3aBHCHT OT pa3MepoB H Ha3HaYeHHS
00bEKTOB CTPOHTEJNLCTBA H CJOXKHOCTH CTPOHTEJBHOro KOMIJICKCA;

3) OT KOHCTPYKTHBHOM CJOMHOCTH H pa3MepoB OTAeNbHHX 3AaHHE
H COOpY:KeHH, HMesi B BHAY JAeTaJbHYl0 WX pa3OHBKY, KOHTPOJb 3a XO-
JIOM CTPOHTEJNbLCTBA H HCNOJHHTEAbHYIO CHEMKY.

Ilpy BbIGOpe HCOGXOAHMON TOYHOCTH JIHHeAHBIX H3MepeHHA MpPHXO«
LHTCA pa3jiHYaTh ABAa OCHOBHHIX CJydas:

nepBblfi, KOr1a TOYHOCTb KOHEYHHX Pe3yJsbTaTOB H3MepeHHA 3aBHCHT
He TOJIbKO OT JIHHEMHHIX, HO H OT YrJIOBHX H3MepeHHA (B 3TOM CJydae
BHIGOp TOYHOCTH JIHHEAHBIX H3MepeHHR HeoOXOAHMO JeJlaTh C ydeToM
OLIH6OK H3MEpeHMs YrJiOB, HapuMep NpH CO3AaHHH reofe3HYEeCKOA 010«
HOM ceTH, NMPH CbeMKax H pa3bHBKAaX MNOJAPHHM CINOCOOGOM, YraOBRIX
3ace4ek H Ap.);

BTOpOH, KOrfla KOHeYHH# pe3y]bTaT JOCTHraercs C NMOMOIIbLIO TOJNBKO
JHHeAHBX H3MepeHUAl (HanpuMep, onpelesieHHe PAacCTOAHHA MeXAy TO9-
KaMH M OCAMH CTPOSILUHUXCA COOpYKeHHA H 3naHHfi, o6Mep MOCTPOEHHEIX
30aHHHA K COOPYXKeHHH, NHHeAHble 3aCeYKH H AP.).

IlepBuift cayuait 6oJiee CJOKHBIE H 4acTO Tpe6yeT NpHBJEUYEHHHA re<
Oe3HCTOB K BHIOODY HeOOGXOAHMOA TOYHOCTH JIHHeAHBIX H3MepeHHH,
BTtopoit — Gonee npoctroit cayyait u Tpe6yeT 3HAHHA CTPOHTEJBHHIX A0-
NyCKOB B TOYHOCTH, oOecneunBaeMoil nprH6opaMH, NMpPH MOMOIIH KOTOPHX
H3MepSAIOT JIHHHH.

eo6xoxuMan INPH CTPOHTEJbCTBe TOYHOCTb JIHHEAHRIX H3MepeHHH
1 1

1000000 *° 200
YaCTO TOYHOCTb JHHeHHHIX H3MepeHHi JoJKHa Belpaxatbcs a6CoOJIOTe
HLIMH BeJIHUHHAMH MOrpPelHOCTel, MOTOMY YTO CTPOHTeJbHHE HONMYCKH
TOXKE YaCTO BHIPaXKalOTC abCOJIIOTHBIMH BeJIHYHHAMH, HanpHmep 1 MM,
lcMu T R

HM3MepsATh JHHHH clelyeT TaKHMH NnpH6OpaMH M MeTOAaMH, NPH KO-
TOPBIX NOTPEeLIHOCTH U3MepeHHH OblJIK 1o KpaHHeH Mepe B ABa pa3a MeHbs
1le CTPOHTEeNbHHX AonycKoB., IIpd MOHTaXHBIX paboTax nmpeabABJAAIOTCA
noBblllleHHHe TPeGOBaHHA K TOYHOCTH YCTaHOBKH KOHCTPyKUu#A. [TosTomy
NpH MOHTaXXe OTBETCTBEHHBIX KOHCTPYKUHH Treofe3HuecKyi0 pPa3GHBKY
ocel Tpe6yeTCs NPOH3BOAHTb C NOrPELIHOCTbIO, B TpPH pa3a MeHblued
BeJIHUHHLI CTPOHTEJbHbIX AONYCKOB. Bo Bcex cJyyasix TOYHOCTH reope-
3HYECKHX H3MepeHHH MA0J/IXKHa ObITb TAaKOH, YTOOH H3MEepEeHH CaMH Mo
ceGe He OBIJIH NMPUUHHOA HapylIeHHS CTPOHTEJbHBIX AOMYCKOB,

KoJe6/eTCsl B BeCbMa LUHPOKHX Mpejesax: OT . Ouenb

§ 17. IlpuGopnl U TOYHOCTb H3MEPEHUS MMH JIMHHUH

[Ipu6Gope, YKNagHBaeMbe Ha 3eMJae

l.Cranbnas 20-MeTpoBasi WITPHXOBasA JdeHTAa Co
mnuabkaMu llTpuxoBoit JNeHTa Ha3bBaeTCs IMOTOMY, 4YTO Ha ee
KOHIIaX HMeIOTCS LUTPHXH, MeXAY KOTOPLIMH H CYHTAeTCA HJHHA JIEHTHL.
Ha 'xaxjpofi nJ0CKoCTH JieHTH OTMedeHH nenenus depe3 1; 0,5 u 0,1 M.
Bo n36exaHHe rpy6siX norpemiHocTefi NMPH H3MepeHHH OCTAaTKOB JHHHM,
MeHbwinx 20 M, NMOANHCA METPOBHX JeJIeHHA Ha OAHOM NJOCKOCTH BO3-
pacTalT OT ONHOrO KOHILA JIEHTH, a Ha ApYro#t mJOCKOCTH— OT MpOTH-
BOMOJIOXKHOro KoHua, OTCuHTHIBaHHe MO JeHTe BeAeTCS C TOYHOCTbIO AO
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COTHIX JoJiei MeTPa NMyTeM OLCHKH Ha /a3 vyacTefdi ACLUMETPOBHIX [e«
JIeHH# JIeHTHI.

IlIrpuxoBuie NEHTH MMEWT AJHHY He Toabko 20 M, Ho u 24, 30, 50
H 100 M., JlenTn AJHHOR 24 M, 9aCTO NpHMeHAeMHe KaK KOHTDOJIbHbIE,
HMEIOT TaKoe JXe YHCJIO AeJieHHH M TaKiie )Ke HaANHCH, KaK H 20-MmeTpo-
Bad. 1o Hayana H3MepeHHA CJeAyeT NpPOBEpHTbL AJHHY pabodel JEHTHI,
C/IHYHB ee C «HOPMaJIbHOH®», T.e. C TaKoW, AJHHA KOTOpPOA onpeneseHa
c Gonee BHICOKOM ToyHOCTbio, C/HYeHHe (KOMNAapHpPOBaHHe) NJIHHH pa-
601eit JeHTH C HOpMaJbHOH cieayer fejlaTb € TOYHOCTbIO A0 1 MM.

[Ipn H3roTOBJNEGHHH CTaJbHBIX LUTPHXOBBIX JIEHT CO UIINHJbKaMH A0-
NyCKaKT OTKJOHEHHe HX AJHMHBI OoT HOMHHaha (20 M) Ha *=3 MM, uTO
cocTtasaseT 0KoJo | : 7000 oT LJHHHW JeHTH. TaKyio BeNHYHHY OTKJIOHe-
HHS NPH H3MepeHHAX He YUHTHIBAIOT (T.e. He BBOAAT NONPaBKH 3a KOM-
napupoBaHEe), NMOCKOJbLKY JIeHTa NpedHa3HayeHa AJA H3MepeHHH C OT-
HOCHTeJIbHO# norpemHoctsio He MeHee 1 : 2000.

A. A JlyKkepbsiH CKOHCTPyHpOBan H3 TesedonHOro kabeasa npréopu
nauHoi 24, 50, 100 M, KOTOpHIMH AOCTHTraeTCA Takas e TOYHOCTb H3-
MepeHHH, KaK M CTaJIbHOH INTPHXOBOW JIEHTOH.

2, PyaeTku. Pynerkn 6bIBalOT CTallbHble H TeCbMsAHble AJHHOM
o6niyHo 10 n 20 M. HauMenbliee aesdeHHe Ha pyJeTke OOH4YHIO paBHO
1 cM, N03TOMY TOYHOCTb OTCYHTLIBAHHA MO HeH BO3MOXHA A0 1 MM; ecTb
PYJEeTKH ¢ AeqeHHsIMH | MM, O HHM TOYHOCTb OTCYHTBHIBAHHS BO3MOXKHA
no 0,2—0,3 MmM. OpHako 3TO He 3HAYHT, YTO TAKOH 2Ke OyAeT TOYHOCTb
H3MepeHHsl pacCTOAHHHA: MNOCJedHAS CHHXaeTCs 3a CyeT BJAHAHHMA MNO-
rpeliHOCTeH HaHEeCeHHS JeJleHHH Ha PpyJeTKY, MOrpeliHoCTeH, BbHI3bIBae-
MBIX Pa3HOCTbIO TeMMepaTyp Tesa PYJeTKH B MOMEHT H3MepeHH JHHHH
H B MOMEHT KOMNapHpPOBaHHA, NOrpeluHocTed 3a nmposec H nporHb py-
JETKH H T. I

CranbHble pyJ/ieTKH 3HAUHTEJbHO Haje)KHee TecbMsHbIX. [locnennnue
nogpepraioorca AedopManuHH H TpeOYioT 4AaCTOro KOMIapHPOBAHHS.

PyaeTkn npeaHasHadeHb! AJS H3MEPEHHS KOPOTKHX JIHHHIL.

ToyHOCTb H3MepeHHSi PACCTOAHHA CTaJbHOH pYJeTKOH C CaHTHMeT-
poBbIMH, a TeM 6osee ¢ MHJJIHMETDOBHIMH [eJleHHSAMH [IPH TILAaTeJbHOM
COBMEILUCHHH PYJIETKH C H3MepsfieMOil JIEHTOH M TIIaTeJbHOM OTCUHTHIBA-
HHH MOXeT ObiTb aoBeaeHa o 1:5000 (npu yc/aoBHH He3HauHTeNbHOH
Pa3HHIB TeMIepaTyp H3MepeHHS M KoMnapupoBaHus). lIpu pasHuue
teMnepatyp B 20° C ToyHocTh He Oyaer Bhime | :3000, ecan, xoHedHo,
He BBOJAHTb NONPAaBOK 3a TeMNepaTypHoe H3MeHeHHe IJHHBI DYJIETKH.

i KOMNapHpPOBaHHA CTaJbLHBIX PYJNETOK CKOHCTPyHpPoBaH [87] Ha-
CTOJIbHBIH KOMIapaTop.

TouHocTb TecbMsOi pyJeTKH 3aBHCHT OT KayecTBa MaTephana H
H3rOTOBJIEHHS, OT CTeNeHH H3HOLIEHHOCTH, OT HEepaBHOMEPHOCTH HATH-
JKeHHd, H BooOlle CHa BecbMa HeonpepgeJdeHHa. I[lostomy ana oOMepa
3RaHKi M KOHCTPYKUHII TaKyl pyJeTKy PeKOMeHIOBaTb Helb3s, HO AJA
HEKOTOphiX H3MepeHHH NpH cbeMKe MECTHOCTH H KOHTPOJbHBIX obMepax
3eMJISHHIX paboT OHA BIOJIHE NPHUTOAHA.

3. llIkanoBasag cTanbHaf JeHTa, Ha xoHuax Takoi JeHTH
HMEIOTCA WKaAH ¢ MUJVIHMETPOBHMHU AeJeHHAMH aauHo# 100 MM, IToanu-
CH AeNeHHH HA WIKaJaX MOryT OHTb TpeX THIOB B 3aBUCHMOCTH OT MOJIO-
XeHHs HYJEeBOro IITpUXa Ha 3ajHefi lWKaNe — B HayaJie, B KOHUe HJH
nocepefHHe LIKaJH,

COOTBETCTBEHHO 3TOMY 1Js enpelesieHHs AJHHH | HHTepBaja MexXAy
AByMf TOYKaMH, (PHKCHPYIOIUHMH NOJIOXKEHHE JICHTH, MPHMEHAIOT CJeAdy-
owue GopMyJini:
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nepBbiit THO wWKanu [ = [y (0 — 3); \
BTOpOIt '» » = ly+ (n+ 2); (I, 1)
TpeTHi » » I=l+[(3xn)+(%3));

3jecb N H 3 — OTCYeTH [10 NepelHeld H 3aaHed wWKajgaMm, MNpHUEM HA
8ajHeH WIKaJje TpeTbero THNA OTCYETH NpaBee HyJA LKaJbl CONPOBOX-
naloTcs 3HaKoM MHHYC, a JeBee — 3HakoMm nJjioc. Ha nepeaneit wkane,
Hao60poT, mpaBble 3a HyJieM OTCYETH CONPOBOXKIAIOTCA 3HAKOM [JIKOC,
a JeBhle — 3HaKOM MHHYc. Bo Bcex Tpex cayyasx lo— AJHHA JIEHTH
MeXIy HYJeBBIMH LWITPHXaMH LIKaJH, NoJy4YyeHHaa NyTeM KoMmapHpo-
BaHHA.

dukcauHa TOYeK, MexJy KOTOPDBIMH OTCYHTHIBAIOT pacCTOsHHE MO
KaXXJOH YJNOXEHHOH JeHTe, OCYIUECTBJAAETCA He MPH NOMOIUH WNHJEK,
a nyTeM NnpoYepyHBaHHA LITPHXOB HA NJOCKOCTH NOAKJAAbIBAEMHIX MOX
KOHLH JIEHTH CheulHaJbHHX 6alMaKkoB, JHOO myTeM 3akpenjeHHs B Ae-
pPeBAHHBIX KOJIbIX HrOJOK JHOO0 INpH MOMOIIH YKpenjseMHX B 3eMJje
Hoxeil. [IpH H3MEePeHHH JIMHHH IUKaJOBOW JIeHTOA o6sA3aTesbHO H3MEpPs-
I0OT TeMmnepaTypy JeHTH H BBOAST MONPaBKH 3a Pa3HOCTb TeMnepaTyp
H3MepeHHs] H KoMnapHpoBaHHA, Harsi)KeHHe JIeHTB! NpH H3MEPEHHH MPpoO-
H3BOAHTCH C INOMOILBI0O AHHAMOMETpA. leil COOMIOACHHH 3THX YCJ/OBHHE

MOXHO H3MEPSATH JIHHHH C TOYHOCTbIO AO m.

4 UuBapHasa wkaaoBana JaeHTa. UHBap Kak cnaaB ABYyX
meTtanaoB (649% craan U 36% HHKensn) ob6/sagaeT upe3BLYANHO MaJBIM
Ko3p¢pHuHeHTOM paciuHpenus (B 40 pa3 MeHblue, yeM y craJju). [TosTomy
CYLIeCTBEHHBIe MOTPEeUIHOCTH B H3MEPEHHBIX PacCTOAHHAX, BO3HHKAlOUIHe
OGbIYHO H3-32 HETOYHOrO onpejeJieHHs TeMnepaTypbl CTaJbHOH JEHTH,
NpH MNOJNb30BAaHHH HHBAPDHLIMH JIEHTaMH NPAKTHYECKH OTCYTCTBYIOT H
6sarogaps 3TOMY TOYHOCTb H3MepeHHil HHBApHOWA JIEHTOH JHOCTHraer
1 : 100 000.

[lonBecHHe MepHHe NpHGOpPH

l.CTanpHbe NPOBOJOKH CO WKaJaaMH., [IpoBosoku Gbl-
BaloT AJHHOH 24 u 48 M. IlpH H3MepeHHAX CTaJbHLIMH NPOBOJIOKAMH
NOJL3YIOTCA AHHAMOMETPaMH, NPH MOMOIIH KOTOPHIX NOCTHIaeTca HaTd-
XeHHe, paBHOe HaTAMEHHIO NPH KOMNapHpoBaHHH. PHKCHPOBaHHE TOUeK,
MeXJAYy KOTOpPbIMH ompeje/ifieTcsl pacCTOsIHHe CTaJbHOH MPOBOJOKOH, OCy-
IIECTBASETCA NMPH NOMOLLUH CrelHaJbHHX WTAaTHBOB. B pesynbrare H3me-
peHuit BBOJAATCA NONPaBKH 3a Pa3HOCTb TeMmepaTtyp, NPH KOTOPHIX Npo-
H3BOAHJIOCH H3MepeHHe H KOMNapHpPOBaHHe, a TaKXe 3a HaKJOH NpPOBO-
JOKMH K TropH3oHTy, CTaJbHHIMH NpPOBOJOKAMH MOXHO H3MepATb
PacCTOSHHSA ¢ OTHOCHTEJbHOMH nmorpemnoctsio 10 1 : 10 000.

2, UuBapHbe MPOBOJNOKH CcO WKaJdaMH JauHa Takux
npoBoJioK 06bIyHO 24 uau 48 M. IIpoBoJIOKY noiaBelIHBAIOT Ha OCOGHIX
IITaTHBaxX ¢ 6J0KaMH, yepe3 KOTOpble OHa HaTsirHBaetcs rpy3oM 10 Kr.
KpomMe Toro, ycTanaB/nHBalOTCH eille WTATHBH € LeJHKaMH A ¢GHKCHPO-
BaHUf PacCTOSIHHA MO Kaxnao# npoBoJioKe. TOYHOCTb H3MepeHHS paccTO-
fIHHA HHBapHLIMH NPOBOJIOKaMH co wxanamu | : 1000000 — sto HauBbiC-
Ias B HacTosilllee BpeMs TOYHOCTb HemOCPeICTBEHHOI'O H3MepeHHR pac-
CTOSIHHA.

JJaKHy JIeHTH WK NPOBOJIOKH peryJ/isipHO onpeaeisior Ha cnelHaJb-
HLIX KOMMapaTopax, NpHYeM C TAaKOA TOYHOCTbIO, KOTOpPas 3HAYHTEJbHO
npeBLIlIaeT TOYHOCTb H3MEPEHHSI PACCTOAHHA KOMNapUpyeMoOA JeHToH
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HJH npoBoJsiokofi. HaTsixkeHHe B MOMeHT KOMMAapHPOBaHHA OOBLIYHO PaBHO
10 Kr, T.e. HaTs)KeHHIO, NPH KOTOPOM H3MepAIOT pPacCTOsIHHe.

Mepuble npu6opnl KOMNapHPYIOT He MeHee OAHOro pasa B TOA, H
nocJle Ka)0ro KOMNAapHPOBaHHS BBILAETCA CBHAETEJLCTBO, B KOTOPOM
3aNHCHBAIOT AAaTy KOMNAapHPOBAaHHA H ypaBHeHHe MepHoro npHbopa (ero
JUIHHY NIpH TeMnepaTtype KoMnapupoBaHusa). MepHHMH npubopamu, npen-
Ha3HayeHHbHIMH AJIA H3MepeHHA ¢ TouHocTbio Bolie 1: 2000, nosb3oBaTh-
CA HeJb3fi, €CJH HeT CBHAETEJbCTBA 00 HX KOMNapHPOBaHHH B TEKylleM
roay.

HdaanbHoMepHh

. Hatsuufi nanbHoMep. Huraunfi ganbHomep npeacTaBafie
eT co00fi YyCTPOHCTBO B BHAe ABYX HOMNOJHHTE/JNbHHIX TOPH3OHTAJbHLIX
HuTeH 3pHTeNbHOM TPyOGH (TeOdOJNHTA HJIH HHBeNHpPa) H AaJbHOMEpHOMR
BepTHKAaJIbHOH peHKH; HMeIOTCA JAaJbHOMepH C BepTHKAaJbHO pacnoJo-
JKEHHbIMH HHTAMH H FOpH30HTa/JbHOMA peiikof. ToyHoCTb H3MepeHHS pIac-

croaHH#t 1o 500 M HHTAHBIM [aJbHOMEPOM COCTaBJSET OKOJIO 3o«

Ilpu paccrosnusax, 60abwux 500 M, TOYHOCTb pe3Ko masgaer, B pabora
C JaJbHOMEpOM CTAHOBHTCS HEBO3MOJXHOH H3-3a MJIOXOH BHAHMMOCTH Je-
JgeHnfi perikn, HuTAHbI KanbHOMep WIHPOKO NMPHMEHseTCs NpH Tonorpa-
¢HUeCKHX CHEMKaX MeCTHOCTH, HO HeNnpHroieH NMpH CTPOHTEJbHBIX pa3-
6uBkax. O npasunax pa6GoTHl € HHTAHLIMH AajabHOMepaMH cM. § 24.

2. lanbHoMepH ABOHHOro H3ao6paxeHHasn [Ipn nomo-
mu o0co6oro AOMNONHHTEJbHOTO ONTHYECKOro YCTPOHCTBA K 3pHTENBHON
TpyGe B MocJefHed MosydaloTcs Cpa3y ABa H300pa)KeHHd OAHOH H TOH
JKe peliKH, MmpHueM OJHO H306pa)KeHHe CMeLIeHO OTHOCHTEJIbHO ApYroro.
BesHyHHa CMelleHHA 3aBHCHT OT PacCTOSHHA npubopa no pelxH, KOTO-
poe M onpefesieTcA NyTeM H3MepeHHs BeJHYHHEI cMelleHHs. 3 nacrosiuee
BpeMsi NPHMEHAIOT CJeAYyIOllHe KOHCTPYKIHH JajbHOMEepOB XBOHHOrO
H3obpaxenusa: JHT u JIHT-2 (koHctpykuuu B. A. Beanuwna), -2,
AO-3 u OO-5 (xoncrpykund M. A. T'peiima u I, I'. Hukndoposa).
JanbHoMepbl ABOftHOrOo H306pakeHHS MNO3BOJAIOT ONpelefATb PaccTosi-
HHsl ¢ TouyHOCcTbio nopsaka 1:1500—1:3000, n0o3TOMy HMH MOXHO
NoJb30BaThCi He TOJBKO NPH CbEMKE MECTHOCTH, HO M NpPH CTPOHTEJb-
HHX pa36uBkax. Ilogpo6Hee 06 ycTpoiicTBax H HCNOJb30BaHHH AaJbHO-
MepoB 5THX KOHCTpYKLUHii roBoputcs B § 25.

3. DN eKTpPOHHbBIEe LaJbHOMeph — CBEeTOAAJbHOMEPbl H pa-
AHOAAJbHOMEPLI, KOTOPHIMH H3MepAIOT paccTofiHHe D no npoMexyTky
BPeMeHH T, 3aTPayHBaeMOro 3JEeKTPOMarHHTHHIMH BOJIHAMH CBETOBBIX HJIH
PalHOCHIHAJOB Ha NPOXOXKAEeHHe OT HauyaJIbHOH N0 KOHEYHOH TOYKH H3-
MepsAeMOro pacCTOsiHHA U 06paTHO, MpHYEM

1
D=7v+c, (111.2)
rae v — CKOPOCTb PacmpoCTpaHEHHA CBETOBBIX H PaJHOBOJIH; € — momnpa-
BOYHAasl NOCTOSHHAA JajJbHOMepa,

MexayHapoaHbBIM Treofie3HYeCKHM H reopH3HYeCcKHM COIO30M CKO-
POCTb 3JIEKTPOMArHHTHBIX KoJe6aHHA B BakyyMe npuHsaTa Ha ['eHepasib-
Hoit accam6aee B 1957 r. (B ToponTto) paBhon 299 792,5 kM/c, ¢ norpeLu-
HOCTbIO 0K0JI0 *+0,1—0,2 KM/c, ¢ OTHOCHTE/JIBHOH MOrpelIHOCTbI0 MOpAaKa
1/2 000 000. BesuunHy T onpenensiioT KOCBEHHO NyTeM H3MepeHHA pa3-
HocTelt ¢a3 mpaMoro M o6paTHoro HanpaBjieHHA cCHrHaloB. Beauunny ¢
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NOCTOSHHOR pajJbHOMepa oOnpeaensioT Ha chneuuanbHoM 6asuce. B u3-
MepeHHOe B BO3JYLIHOHW Cpeje pacCTOAHHe BBOAAT NOMNPAaBKH 3a TeMne-
paTypy, naBJjleHHe H BJIaXXHOCTb BO3ayXa.

§ 18. Bemenne JuHUA Ha MECTHOCTH

JIHHHH MEeCTHOCTH, NoAJieXKallHe H3MepeHHI0, 0603HaYalTCa B JABYX
KpaiHHX Toukax A B B (puc. 1,a) TeMM HAH HHBIMH 3HaKaMH B 3aBHCH-
MOCTH OT HeoO6XOQHMMOro CpoKa HX COXpaHHOCTH.B mnpocreHiHx ciaydasx
KOHUB JHHHH 0603HAYalOTCA KOJBILIKaMH aJuHot 10—20 cM. B ppyrux
CJyyasix MOXKeT BO3HHKHYTb NOTPeGHOCTb 3aKpelNHTb 3TH TOYKH Jdepe-
BAHHBIMH CTOJ6aMH, 06pe3kaMH TpyO M peJsbCOB, XKese306eTORHBIMH MO-
HOJHTaMH H T. A. [Tepex namepensneM JMHHIO 0603HA4YalOT NPHMEpPHO uepes
Kaxable 100 M BexaMH (BelIKaMH), YCTAaHABJAHBAEMBbIMH MeXAY TOUKaMH
A u B B cTBOpe, T.€. B OTBeCHOM NJOCKOCTH, B KOTOPOH pacnoJaraercs
naHHaa JAuHHA AB. EcaH Ha TaKoM pacCTOSHHH CMeXXHhle BeXH B3aHMHO
HeBHAHMBI, TO Cro COKpallaldT A0 TAaKHX pa3MepoB, 4TOOBI ¢ Kaxao#
BexH GHJIH BHOHH CMEXHHE BexXH.

IIpoBewnBaOT JHHHH JHO60 Ha rJjas, eCAH HaA6MOAATeNI0 H3 TOYKH
A xopowlo BHAHA Bexa B ToyKe B, KoTopasd ycTaHaBJIHBaeTcsi nepsofl,
au6o NMpH NOMOIHK 3puTeAbHOA TpyOnl. BelleHwe Ha rjia3 MeHee TOUHO,
HO [Jifl H3MepeHHs JHHHH ILUTPHXOBOA JIEHTOM CO IIMHJAbKAMH 3Ta TO4-

6 Puc. 1. CxeMa newne-
HHA AHHUMA
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HOCTb BNOJAHEe JaocTaTouHa. Bropofi ycranasausaioT Bexy, Oanxafiuyio
K Touke B, a sarem CTaBAT Bexd, NOCTeNEHAO NMPHOAHKAACH K TOuKe A,
Hax Kotopo#i crout AubGo wabaoaatens, AH60 YCTaHOBJNEH TEONOJHT,
€CJIH BelleHHe NPOH3BOAHTCA ¢ ero nomoulbio. [IpH ycTaBOBKe Bexy CTa«
BAT TaK, YTOOHW ee OCHOBaHHe GblJIO B CTBOpPE JAHHHH, 8 33aTeM BHINpaB-
JFIOT ee 10 BEepPTHKAJbHOrO MNOJOXEHHS, COBNAAAIoNero €O CTBOPOM
JHHHH,

[TpH OoTCyTCTBHE BHAMMOCTH MEXKAY TOUKamMH A 4 B BemeHHe OCJIOXK-
HAeTcd, B TaKuUX cayyasx OpHMEHSIOT pa3NHdHHE NpHeMH, HanpAMep
npoKJAaAWBalOT TeoA0NHTHHA xon (cM. § b5, 66) wepes Toukn A, C, D,
B, E (puc. 1,6), H BHYHCAAIOT YCJOBHBHE KOOPAHHATH STHX TOYeK., 3a-
TeM N0 KoopAHHaraM Touek A H B BuuncaswoT (cM. § 46) aupekUHOH-
uole yran (AB) u (BA) aunuit AB u BA u ppyrux Junuuil, uocae yero
BHYHCASAIOT [OPH3OHTAaNbHHE YIJAHW @y, .., Pn 00 GOpMydam

¢y = (AC) ~=(AB),
P, = (AB) — (AE),
@y = (BE) — (BA),
@3 = (BA) — (BD).

[To yrnam @ B @3 MOXHO ABAaXKAH YCTAHOSHTb NpPH MOMOLIH TeO-
JAOJHTa HanpasieHue auHud AB, a mo yrnamM @ H @, — HanpasJcHHe
auHuH BA. 3rta 3agaua eile Gosee YCNOKHRAETCH, €CJAH TOUKH A u B
HJH OJlHA M3 HHX OKAaXyTCi HEAOCTYMHLIMH [AJIA YCTaHOBKH Ha HHX TeO-
aoaurta. B aToM cayuyae cnepyer o6paTHTLCS Sa MOMOILBIO K reOAe3HCTY.

BelieHHe uepe3 peunHne MO/NHHH, JOLIHHH, OBpard yaoOHee Bcero
BHIIOJIHATD C NMOMOILBIO TEOAOJHTa, YCTAHOBJEHHOrO Hal OJHOR M3 Kpai-
HHx ToueKk A n B. BemleHHe Ha raas B 9TOM cJayuyae TpebyeT nocjeno-
BaTeJbHOrQ ONpeAeNeHHA TO4eK NyTeM CMellleHHs HabJioJaTels BHH3

110 CKJIOHY.

§ 19. Jlasep

la3oBHil J1asep HaxoAHT Bce GOoJsiee IUHPOKOe NpHMEHeHHe B reo-
Jle3HH, B, YaCTHOCTH OpPH YCTPOMCTBE 9JIEKTPOHHHX JdaJbHOMEpOB (CM.
§ 27). Jlasep sBAsieTCs HCTOYHHKOM CBeTa, MPOMYCKaeMOro uepe3 onTH-
YeCKyl0 CHCTeMYy (KOAnMHMaTop), B KoTopod JyuH npuHobperaioT napad-
JieJIbHOE€ ONTHYECKOH OCH HampaBJieHHe H CBOAATCA B OYeHb Y3KHM, npa-
MOJIMHEI'HbIHl CBCTOBO# NMYYOK BHICOKOH 3HEPrHH.

Jlyu cBera nasepa, XOpowWO BHIHMBA B [HEBHOG BpeMsfl, MOXeT
6LITh HCNOJIL30OBAH KaK ONMOpHas NmpsAMas JHHHSA, a TaKXKe KaK yka3aTeab
J1060r0 3aflaHHOTO HanpasJieHHA. DTHMH CBOHCTBaMH Ja3depa 3¢ deKTHB-
HO NOJB3YIOTCA H B CTPOHTeJbCTBe, HalpHMep NpH KOHTpOJe 3a mnepe-
IBHXHOU onajnyOKofi MpOXOAYecKoro UIATa B MOA3eMHHX BHPAOOTKax,
3a NPaBHJBHOCTBIO pacmnoJioxedus TpybonpoBoiaa. B coexuneHun c¢ apy-
THMH YCTPOHCTBAaMH C NOMOLIbIO Ja3epa BeAYT MJaHHpOBoYHbie pabGOTHI,
CTBOpHHle HabJI0feHHs, npuHueM PpabOTH 3TH aBTOMAaTH3HPOBaHHI,

Pa6ora ¢ noMombio J1a3epa MOXET BHIMOJHATLCA C OYeHb BBICOKOMA
ToudocThlo. Hanpumep, onpenenenue crsopa ¢ TouHoctbio go 0,2”, Ha-
npaBJeHHe OTBEeCHOM JIHHHH Ja3epHbIM OTBECOM ¢ TouHocTbio o 0,57,
LeHTp Ja3epHOro Jayua (Touka C MaKCHMaJbHO# OCBeILleHHOCTbIO) ¢HK-
cupyercd ¢ moMoILblo ocoboro aeTekTopa ¢ ToyHocTbio Ao 0,01 mM.
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Jlazepn ¢ ycnexOM MOryT NPHMEHATbHCA H AN <«BelleHHA JHHHHA»,
cO37aBasi CBOHM JIyYOM [OCTOSIHHOe, HenpephiBHOE, MpAMOAHHeAHOe Ha-
npabJieHue,

Bo Bcecoo3soM HaydHO-HCCJ/IeA0BATEJNbCKOM HHCTHTYTe FOpPHOA reo-
MeXaHHKH H Mapkueiaepckoro gena (BHHUMH) paspaborana xkoHCTpykK-
LH8 Ja3epHOro ykasaresaa HanpasJenusa JIYH-1 npu npoxoaxe ropHmx
BHpa6oToK. [lnameTp CBETOBOrO Nyuka Ha Buixoae npubopa pased 30 MM,
¢ yraoM pacxoxaeHus 25—30”. [anbHocTb aeficTBHs npuGopa B 3aBH-
CHMOCTH OT 3anulJIeHHOCTH pYAHHYHO# aTMocdepn cocrasiaser 400—
1000 M. [as Tex ke penefl npegHasHadeH JasepHHA Bu3np «JInHefika-2».
INpu6op ynpasnenus ayuom [IYJI-3 mo3BoJissieT 0TKa3aTbCA OT HHBeJHpaA
NpH KOHTPOJle MVIAHHPOBOYHKX PaloOT H yCTpOHCTBe TpaHllefi C 3afaHHLIM
YKJIOHOM.

§ 20. UamMepeHHe AHHHH CTANbLHOH WITPUXOBOH JEHTOMH
(co wnuabkamu)

Kaxaywo nuHHIO H3MepAIOT ABa pa3a. PacxoxmeHHs MeXAy OTAe/be
HBIMH pe3yJbTaTaMH He JOJKHH GHITb GoJbLIe:
1

3000 — Ha MECTHOCTH NpH OYeHb XOPOWIMX YCIOBHAX AMA H3Mepe-
Huft (HanpuMep, N0 6eTOHHOMY HJH ac$haJbTOBOMY MOKPHITHIO);

2000 — Ha MECTHOCTH MpH AOCTATOYHO OGNArONPHATHRIX YCJIOBHAX
I H3MepeHHA (HanpHMep, 10 POBHOMY Jyry);
1

l—(')a) -— Ha MECTHOCTH IIpH He6naronpaﬂmmx YCJOBHAX OJiA H3ME-

peHuit (MeCTHOCTb HepOBHas HJH 3abosO4eHHass, HJH 3apocluas).

UTto6nl H36exaTb IpyOBIX MOrpelIHOCTEH NPH H3MEpEeHHH JHHUMA
JeHToii, cJeqyeT 0ocOGEHHO BHHMATeJbHO BHINOJHATHL clAejywollHe Aefi-
CTBHS.

l. [Toacuer uyncoaa ynoXeHHHX JaeHT. [lo okoHYaHHH
M3MepeHHN JIHHHI cle[lyeT HenpepBIBHO NPOBEPHTh YHCJO LIMHJEK, OCTaB-
WHXCA y nepeaHero paboyero, H YHCJAO WINHJEK B PpyKax y 3ajaHero pa-
Gouero, nMpuHueM OfHA IUMHJIbKA NPH NOACYETe AOJKHA OCTaBaTbCA Bep-
THKaJILHO YCTaHOBJEHHON B Bbipe3e JeHTH. Obliee KOJHYECTBO WIMHJEK
B pYKax MOJKHO OHTb O npH KoMmnJjekrte B 6 wnujek H 10 — npH Kom-
njekre B 1] wnunex.

2. 0OTcunTniBaHHe ocTaTKka JaeHTH. HyxHo npocneauts,
4TOGH He OTCYHTATh OT APYroro KOHLA JEHTHI.

3. OTcuyHTHBaHHEe LUeAbLIX MeTpOBY UHDPP 6 H 9 Ha
nedTe. Hepenko 6 nmpunumart 3a 9, a 9 —3a 6. [Ipu oTcaere 3THX
undp cilelyeT HenpeMeHHO MOCMOTPETb OUH(POBKY COCELHHX METpPOB,

JnuHy H3MepsAeMOH JHHHKE MOXHO BBIYHCJHTB 0 dopmyse A. B. Mac-
JIOBa

D = nl,+r + Aln, (111.3)

rae n — YHCJO YJIOXKEHHBIX JIEHT HJIH YHCJO LIMHAeK Yy 3ajaHero pabouyero
(npu yKJIaAbIBaHWH NEpBOH JIEHTH BCe IUNHJbKH HAXOAATCA Yy MepeaHero
pa6bouero); lo — HOMHHaJIbHAsA AJIHHA JIEHTH; 7 — OCTaTOK; Al — nonpas-
Ka 32 KOMNapHUpOBaHHE JIEHTHI.
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§ 21. Beenenne nonpaBKH 32 HAKJAOH JHHHIA
K TOPU3OHTY

Ilpy nocTpoeHHH NJaHa H XapTH MECTHOCTH MOJIb3YIOTCA [OPH3OH-
TaJbHBIMH NPOEKUHAMH JHHHA MeCTHOCTH. UTOOGH noayuutb npoekuHio d
M3MepeHHOH Ha MeCTHOCTH JHUHHH AB annuoi D (puc. 2), Heo6X0AHMO
an60 M3MepHTb yroJ HakJoHa y JuHuH AB K ropu3onty, sn6o onpene-
JHTb npeBuiwteHre A (cm. § 65) Mexay Toukamn A u B.

B nepsoM cayyae BLIYHCASIOT FOPH3OHTaJbHYIO NpoeKuHiO (ropu-
30HTaJbHOE NPOJIOXKEHHe) 110 ONHOH H3 HOopMYJI.

d= Dcosv, (111.4)
d=D—AD, (I11.5)

rae AD — nonpaBKa 3a HaKJ/IOH JIHHHH K TOPH30HTY,

AD = 2D sinz—;— . (I11.6)

Cnenyer uMeTb B BHAY, YTO D — JJIHHA JHHHH, HCOpaBJieHHasd 3a
KoMnapHpOBaHHe U 3a pa3HoCTb Temnepatyp (cM. § 22).

FopH30OHTaAbHHE MPOJIOXKEHHsI OObLIYHO BHIYHCJRIOT MO CneuHaJbHBIM
tabanuaM. OaHa u3 Takkx Tabauu — tabauua nonpasok AD — nomelie-
Ha B NpHJOX. 1.

[Tpumep 1. BHUHCAHTD ropH3oHTaJbHOE NPOJOKEHHE JIHHHH AJH-
Hoii 146,38 M, nMelolledl yros HakJ/JoHa K ropuH3oHTy v=06°46". [Toabayscsk
HaTypa/JbHbIMH 3HaYeHUSAMH TPHI'OHOMETPHYECKHX (YHKUHH, HAXOAHM

cos 60° 46’ = 0,993,
d=148,38.0,993 = 145,36 ™.
MMpumep 2. BuuHcauTh MO [AAHHBIM MpeAbAyUlero NpHMepa Mo-

NpaBKY H ropu30oHTaNbHOE NPOJOXKeHHe, N0Jb3yAcCh Tabauued NonpaBoOK
(cM. upnaoxk. 1). Buuncaenus pacnoaaraior B 1abJa. 5.

Ta6bauua 5

D wm AD, MM
100 0,697
40 0,279
6 0,042
0,30 0,002
0,08 0,000
146,38 1,020
d=146,38—1,02= 145.36 . Puc. 2. nonpa::;"::“rl;auou JAHHHH K
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Ecnu H3BecTHO npenbilleHHe A KOHUOB JIHHHHM, TO monpaBky AD
BBLIUKCAAIOT N0 NPHOJIIKCHHOA GopMyJe

D i
AD = D ° (I1.7)
h ]
[Mpu oTHOweHuN E > I_O npHMeHAIOT 6oJsiee TOuHYIO popMyay
h? h1
= . 1.7
AD =5 T sps (1. 72)

[TpyueM B 3TOM cayyae npeBblllleHHe A D0MXKHO GBITh OnpejfeseHo H3
reoMeTpHYeCKOro HilBeJHPOBAHHS.

Ecan oaHa um Ta XKe JIHHHSA HMeeT OTpe3KH C Pa3HOil KPYTH3HOM, TO
H3MepAIOT YIJbl HAaKJOHA HJIH NpEBLILUEHHA KAa)KAOTO0 W3 3THX OTPE3KOB,
a 3aTeM BBIYHCJAOT NONPaBKy 32 HAKJOH Kaxkaoro H3 HHX. O6uias no-
MpaBKa 3a HAKJIOH BO BCIO JIMHHIO paBHA CyMMe MMONPABOK BCEX YyYacCTKOB.

Yrae HakKJOHa JIHHHH MECTHOCTH K TOPH30HTY OGBIYHO H3MepsIoT
BCPTHKAJbHBIM KpyroM Teomosauta (cM. § 39). Ecan nunefinnie u3amepe-
HHA BBIMOJHAIOTCA € TOYHOCTbio He Bbiwe | :3000, To monmpaBku AD
BBOAATCA MPH yrjJax HakJoHa, 60JbluuX 1°. DTH yrib MOXHO H3MepATHb
3KJHMEeTpPOM.

B HekoTopHIX cayyasx, HanpuMep npu pa3buBke MHKeTaxa Mo Tpac-
ce (cM. § 82—85) coopyxeHHs JHHEeHHOro THNa (AoporH, Tpy6onpoBoOAH,
JHHHH 3JileKTponepefaud H Ap.), ONpenessioT Ha MECTHOCTH Hemocpen-
CTBEHHO AJIMHBI FOPH3OHTaJNbHHX JHHHHA. s 3toro mpu Mansix (xo 2°)
yriax HaKJOHaZ MEeCTHOCTH MepHBIfi npu6op (JeHTy, PYJCTKY) YyKJajabl-
B4IOT HENOCPEACTBEHHO MO [MOBEDXHOCTH 3eMJH, npeHebperas MaJaoi
pa3HHueld B AJHMHAX HAKJOHHBIX JIMHHA H HX COPH3OHTAJbHLIX MPOJIOXKe-
uui. Ilpw yrnax HakJoHa MecCTHOCTH, Goablinx 2°, oauH M3 paboyux
y JeHThl MNDHUNOJHHMAeT KOHEL JEeHTh TakK, YToObl 006a KOHLA JIeHTH
pacnoJjarajHcb NpHMepHO (HAa rJa3) Ha OZHOH BHICOTE, H MPOEKTHpPYeT
CBOH KOHelw JIEHTH Ha 3eMJio ¢ moMoiubio orseca. [lorpemHocTs 3a cuer
MPOBHCAHHSA JIEHTHl YMEHbIUAIOT C MOMOLIbIO MOANOPKH B CpefHeH YacTH
auHun. TouHocTh u3MepeHHH 3mech 6yleT HHXKe, YeM MPH YKJAaAblBaHHH
MepHOro npr6opa Ha 3eMJie HJIH N0 COOPYKEHHIO.

[Mpu oueHb 6GOJbLIMX Yrnax HAaKJIOHA MECTHOCTH H3MepeHHS BeAyT
He uweJsol JeHTOMH, a Kakoi-anbo ee yacTblo, Hanpumep B 3, 5, 10 M B 3a-
BHCHMOCTH OT KPYTH3HBI MecTHOCTH, B Tex e ycloBHAX MOXHO H3Me-
pATb JHHHIO HHBEJNHPHOA pe#koA Jn60 cneuHajbHbiM GpycKoM, ANHHA
kotoporo (2, 3 uau 4 M) TOUHO OTMepeHa CTaJbHOH pyJaerkoi. Onun
KoHen 6pycKa YyKJaAblBalOT B NPEABLIAYLIYI0 TOYKY H3MepsieMOH AHHIH,
a nocJeaywolUias TOYKa HaXOZHUTCA Ha NepecedyeHHH APYroro KOHUA TOPH-
30l{TaJbHO pacnoJsoxeHHOro 6pycka H BepTHKAJbHO yCTaHOBJNEHHOMH Bell-
KH uan 6pycka npousBoabHO#M AauHbl. M3aMepseMas ropusoHTanbHas Ju-
HHA 6yneT HMeTb cTyneHyartoit BHA. OCTAaTOK JIMHHH, MEHBIUHH AJHHB
rOPH3OHTAJbHOIO 6pYCKa, MOXHO H3MEPHUTb CTanbHOR pyneTKOM.

§ 22. BBeaeHrHe nonpaBoK 3a KOMNapuponaHue
M pPa3HOCTb TemMnepaTryp WTPUXOBOH JEHTbl HJIH PYJETKH

[TonpaBka 3a KOMNapHpOBaHHE

Ecau anHHa JeHTH HAH 20-MeTpOBOH pyJIeTKH OTJIHYAETCA OT CBOEro
HOMHHAJIbHOTrO 3HadeHHs GoJsiee 9eM Ha 3 MM, TO B Pe3yabTaTh H3Mmepe-



HHiI Heo6X0AHMO BBOAWTbL MONpaBKH 3a KoMmnapupoBauue. [Ipu cosnage-
HUH AJHHLI 20-MeTpoOBOM JIeNTH € HOMHHAJbHBIM 3HayeHHeM AdHHA D
H3MEDEHHOW JIMHHH paBHa

D—=20 mn+r, (111.8)

rie n — 4YHCJO YJOXKEeHIDLIX JACHT BAOJb JIHHHH; r — OCTATOK, MEHbLINH
ANHHBI JIEHTHI.

Ecan xe nefictsutenbHas anauua JeHTH paBHa (20+g) ™, npuueMm
g — BeJHMYMHA paCXOXAEHHH C HOMHHAJIOM, KOTOpds MOXeT ObiTb JHOO
NONOXKHTeJbHOH, JH6O0 OTpuUaTeabHOH, TO ¢GOpMyJa AAA BhYKHCJEHHS
AJIHHBI JIHHHH NTPUHHMAeT BHA

D=20n+q-n+r+2—%r. (111.9)

HyXHo noMHHTB, uTO ecau JeHTa 6oablue CBOero HoOMHHajka (B JAaH-

q
HOM CJyuae Ha BeJHYHHY ¢), TO MONPABKH gn H 20" HMEIOT 3HaK NJIOC,

eCJ/1i XKe MeHblle, TO 3HaK MHHYC.

[Tpuwmep. BHUHCAHTL AJHMHY JIHHHH, H3MepPEeHHOH CTaJbLHOR JIEHTOH
aanHoit 20,007 M. Jlenra Oblaa yJoxeHa 8 pa3, M H3MepeH ellle OCTaTOK,
paBubiii 14,37 M. CaienoBatenbHo,

0,007
D=20-8+0,007 ¢ + 14,37+ = — +14,37 = 174,429 m

HJH, C OKpYyTJleHHeM 10 COThIX AoJjeii Metpa, D=174,43 m.

I[lonpaBKu 3a pa3HOCTb TeMOepaTyp

Ecnu TeMnepaTypa JIeHTHl NpH ee KOMIIapHPOBaHHH H NpPH H3Mepe-
HHH pacCTOAHHH HEOAHHAKOBA, TO B Pe3yAbTaThl HENOCPEACTBEHHLIX H3-
MepeHHHl HY>XHO BBOAHTb nmonpaBkKy AD, BeluHcAsCMYIO N0 ¢opMmyJe

AD; = kD (t — t,), (111.10)

rae k=0,000012 — ko3 PuureHT pacwupeHus craau Ha 1°C; f — cpen-
HSIA TCMIeEpaTtypa JieHTH B fpouecce H3MepeHHs JIHHHH; fo — TeMIepary-
pa KOMNapHPOBaHHA JIEHTHI.

[lpn 60abLlwHX H3MEHEHHAX TeMOepaTypbl JEHTh B (poliecce H3Me-
peHHs AaHHOMH JIHHHH CJACAYeT NoJb30BaTbCa GopMyson

n
ADy = kIn D\ (t — &), (111.11)
1

rie | — AAMHA JICHTbI; N — YHCJO YJIOXKEHHbIX JeHT, {— Temnepartypa
JeHTHl NpH Kax aoM oTkaaabiBanud. Ilpu t—1{y<8° nonpaBka AD, He
BBOJHTCS.

[Tpumep. Bbuucautb nonpaBky AD; 3a pa3uyocTb TeMmmnepaTtyp B
AQHHY JuHuH D=284,35 M, ecad TeMnepaTypa KOMMapHpoBaHUAa [o=
= +20° a cpeanas TeMmneparypa JeHTH Npu n3MepeHnu {=—18°

AD; = 0,000012.284,35(— 18 —20) =— 0,0034-(38)=
=—0,129 Mmax~—0,13 M.

Kak BuauMm. nonpaska, HecMOTPAa Ha BeCbMa G60JbLIYI0 pPa3HOCTb
TCMIiepaTyp, MOJAYyUHJach HE3HauHTeJbHOH H COCTaBJSeT BCEro JAHulb
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OKOJIO OT AJHHH H3MepsieMoft auuun. [Ipm pasHocTH Temnepartyp

1
6000
nepatyp no 80° He uMeer cMbicaa B JMoOoM cllydae Y4YHTHIBAaThb Temne-

pPaTypy CTaJbHOA JIEHTH H BBOAHTb [ONpPaBKYy 3a pa3HOCTb TeMmmeparyp.
Ecau npu u3MepeHHAX cTasbHOH pyJlIeTKOH OTHOCHTeJbHas OIUHOKA
1

2200

15° nonpaeka 6yzer 0KoJ0 AAHHE JHHHH. [IpH passocTH TeM-

IOJIXKHA ObITb nopaaka TO TeMIllepaTypy PYJ€eTKH caeayeT H3Me-

5000’
PATb yXKe NPH pa3HOCTH TeMnepaTyp Gonee 3°,

§ 23. UcTouHuK caydyanHbIX
H CUCTEMATHYECKHX NOrpewHoCcTen
NPpH U3MepeHHH JTUHUH JIEHTOH

"Tak kak rpybnle norpellHOCTH B M3MEPEHHAX COBepIeHHO Hejpomy-
CTHMbI, TO TOYHOCTb Pe3yJbTaTOB H3MepeHHH OLEHHBAIOT C Y4YEeTOM JiHIlb
CAy4yafiHbiX M HEHCKJ/IOYEHHHX CHCTEMAaTHYeCKHX norpemHoctei. Huxe
NPHBOAHTCA NepeyeHb BO3MOXKHBIX HCTOYHHKOB 3THX NOrpelwHocTed OpH
H3MepeHHH JINHHA JIEHTON H yKa3blBalOTCA YCJIOBHSA, NpH KOTophix ofllee

COBMeCTHOe BJIHAHHE BCeX HCTOYHHKOB HE€ NpHBEAET K NOrpeLIHOCTH 60-
1

nee 2000

1. OTknoHeHHS KOHHA JeHTH (MJH PYJeTKH) NpH H3MepeHHAX OT
CTBOpPA JHHHH AOMYCTHMH A0 15 cM. D10 no3BoJseT yKJaaLBaThb Mep-
Hblll NpH6GOp B CTBOpE JIHHHH HA TJ/1a3.

2. HecooTBeTcTBHEe CHJBI HATAXKEHHS JEHTH MPH H3MepPEeHHAX CHJe
HaTs)KeHHs ee NPH KOMIapHPOBAHHH AOMYCTHMO o 1,5 Kr.

3. HeTouHOCTb OTCUHTBIBAHHSI NO JIeHTe NPH H3MEpPEeHHH OCTAaTKOB
JUHHH gonycTiMa A0 | cM npH aJguHe JHHHH 100 M u 6osee, OcraTkH
6oJiee KOPOTKHX NHHHNA CleAyeT H3MepsiTh CTAJbHOR pyJIeTKOH.

4. HertounocTb onpenesieHHs AJIMHBL JIEHTH [pH KOMNapHPOBaHHH
AonycTuMa ao 3 MM,

5, HetouHocTh onpeneneHHsi NONPaBKH 3a HAKJIOH JIHHHH K rOpH-
30HTY 3aBHCHT OT BeJHYHHBI YIVIa HaKJOHA, KOTOPbiH MOXHO H3MepsTb
¢ morpeltHocTbio A0 50, H BeJHYHHH NpeBbILIeHHs, ONpenesaseMoro ¢
norpeluHocTteio ao 1,5 M Ha 100 M paccrosHus.

6. Pasnnyne B TeMnepaTypax JIeHTH B MOMEHTH KOMMapHPOBaHH$
A H3MepeHHs A0oNnycTHMO f0 8°

7. Tlpoec uau nporu6 JNEeHTH B BePTHKAJbHOA MJOCKOCTH MJIH H3-
ru6 ee B cTopoHy monyckaercs po 0,1 M B opHo#t u3 TOuek mnpubopa.

8. KayecTBO nouBH usM BOOGLIEe MOBEPXHOCTH, Ha KOTOpO# pacnoJa-
raeTcsi MepHbIH nMpuOop (H3MepeHHS MO BA3KOR M JIHMKOH NoyBe), MOXKET
NPUBECTH K HAKONJIEHHIO HEJONYCTHMHIX MOrpellHocTe.

OT H3MepsieMOR JJIHHH,

§ 24. HaMepenue paccTosiHHii HUTSHBIM daJbHOMEPOM

Paccroanne D or npnb6opa N0 peiixH (pHc. 3) BLIUHC/IAETCH B 3aBH-
CHMOCTH OT NaJbHOMepHOro otcyera ! Mo peHKe CJeAYyIOLHM o6pa3oM:

D=Cl+c; (111.12)

snech C — Ko3QdHUHEHT AaJbHOMepa; ¢ — NOCTOAHHOE CjlaraeMoe JaJb-
HOMepa.
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Puc. 3. Cxema HHTAHOro RaabHoMepa B TPyGe ¢ sHyTpeHHeli ¢oxycupoBxof

[Tponssenenne Cl! coOTBETCTBYEeT pacCTOfAHHIO OT Nepeanero ¢okyca
F, o6bekTnBa 10 pefikH, a ¢ — pacCTOsIHHE OT OCH BpallleHHsi TPYGH n0
nepenHero ¢okyca o6bekTHBa B Tpyb6ax ¢ BHewHeHd (OKYCHPOBKOH (CM.
puc. 3). B 3puresbHBIX Tpy6ax TeonoJHMTOB AaNbHOMEpHble HHTH YCTa-
HaBJHBAIOT TakK, 4To6bl aHacTuMoMeTpuueckuit yroa P (yroJ, uaMepsio-
LKl paccTosiHWe) moJayunics paBHbiM 34,38°. B 3Tom ciayuyae ko3¢ dHuH-
eHT nanpbHoMepa C pased 100, Ecan Ha pefike HMelOTCS CaHTHMeTpoBbiE
IeJieHMsl, TO PACCTOSIHHS B METPaX MOXXHO BLIYHCJATbH MO ele 6oJjee npo-
cToi#t hopMyJe

D=n+c, (111.13)

rae n — YHCJIO CaHTHMETPOBHIX HeJIeHHA, NMPOUYTEHHBIX NO peHKe MexAy
JaNbHOMEDHbIMH HHUTSIMH, PaBHOE YHCJAY METPOB Ha MECTHOCTH.

Tak kak Ha paccTosHHfX, 60abwHX 10 M, OTCYMTHIBATL NO peMke,
HMemwoleR geneHHs 1 cM, oueHb TPYAHO, AeJIeHHS Ha perKe uacTo genaioT
paBHbIMH 2; 5 u 10 cM H onpeaesflOT pPacCTOsHHS corJacto ¢opmyJe
(HI1.12).

Y kaxporo coBpeMEHHOr0O TEOLOJMTAa MJIH HHBeJHpAa HMeeTCA Oac-
MopT, B KOTOPOM NPHBOAHTCA TEXHHYECKas XapaKTepHCTiKa npubopa H
YKa3bIBalOTCA NOCTOsAHHbBIe AaJbHOMepa C H c.

B Tpy6ax c BHyTpenHeh ¢okycHpoBko# Ko3dduuHeHTH C U ¢ H3-
MEHSAIOTCS C H3MEHEeHHeM pacCTOAHHS, O3TOMY H3MepeHHOe PacCTOsHHE

BRIYUHCAAIOT MO dopMyne
D; =100/; + py, (111.14)

rae Iy — oTcyeT mo pefke; p; — nompasKa.

Ilna onpenesieHHst BeJHUYHHH MOMPAaBKH p; HA MECTHOCTH MO NpAMOM
JHHAH AauHOA 100 M ¢ moMolibio CTAaJbHOM JIEHTH OTKJ/AaAKBAIOT OTPe3KH
D yepes kaxaue 10 M, oTMeuas ux Koauiuxamu, [locae storo Han Kpait-
HHM KOJIbIIUKOM LEHTPHPYIOT HccjefyeMbiif npubop, a Ha OCTajbHble KO-
JILILIKH TOCJef0BaTe/IbHO YCTaHABJHBAIOT AaJbHOMEpPHYyI0 pefiky, no Ko-
TOpoH GepyT orcueTh Iy JINA KaXKAOro H3 paccTOSHHH BHIYHCAAIOT MO-
(IpaBKH no ¢opmyJe

p1 = D; — 1004;.

BugicieHHHe nonpaBKu lesecoo6pa3no BbINHCAThb B MeTpax B 0Oco-
6yl Tabaxuy, KOTOPO#A H cJjeayeT M0JAb30BAaTbCA (PH H3MepeHHWH paccTo-
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Ta6bnunma 6 sHui AaHHBIM naabHOMepoM (Ta6a.
6). Tak xc nocrynmaloT U B Tex cay-

yasx, koraa B TpyGe C BHellHeH ¢o-

l, cm p. M KYCHPOBKO# K03¢pdHuHeHT C He pa-
BeH 100,

B 3pHresbnnix Tpyb6ax C BHeil-

1—30 +0,3 Hel (OKYCHPOBKOH (C BHIABHrai-

31—100 -+0,4 IIHMCH  OKYJsipHLIM KOJIGHOM) Mo-

101 —150 -+0,5 CTOAAHHOE C olpeaenseTca NyTeM He-

151—200 40,6 NoCpeACTBEHHOr0  H3MEpeHHd pac-

cTOsHHI fo5 OT OOBLEKTHBA O CETKH

HHTeH H paccTOAHHA § oT 06beKTHBa
A0 OCH BpalleHHs TPYOHI:

¢ = fos -+ 8.

Tpy6a npu 3TOM HOJKHA 6HITb OTGOKyCHPOBaHa Ha 6eCKOHEYHOCTb.
[Tpu6aHKEHHO MOXHO CYHTATh, YTO € PABHO MOJYTOPHOH AJHHe TPYOHI.
Kos¢oduuiicHr C BHuHCARETCS N0 dopMYye

(D—c)u

Im

B kKotopoii D — paccrossHHe OT nepeiHero ¢okyca ob6beKTHBa TPYyOH
J0 TOYKH YCTAHOBKH faJibHOMEpPHOH pefiKH, TLlaTeJbHO H3MepeHHoe JIeH-
ToH. Koappuunentr C pekoMeHAyeTCs onpelensTb MO HECKOJBKHM H3Me-
peHHbIM paccTosiHHAM D.

He npeacraBasier 60abLIORH CNOXKHOCTH H3rOTOBHTb peHKH Ha caMOH
CTPOHTEJbHOH nJoLlagKe, NpH 3TOM TaK, yToObl Ko3dpPHuHeHT C manb-
HoMepa GOnian paBen 100, He3aBHCHMO OT BeJHYHHBI AHACTHMOMETpPHYECKO-
ro yraa @ sputenpHoit Tpy6u. i H3roTOBAEHHA AaJbHOMepHOH pelkH
cleflyeT B3ATb CyXYI0 H HeENOrHyTylo (Jyullle eJIOBYIO) AOCKY AJHHOH
oKoso 4 M, wHpuHOH 8—10.cM, ToauHHOl 2,5—3 cM, TLIATENBHO OTCTPO-
raTh ee H NOKpacHTb ABa pa3a pa3BeleHHbIMH B MacJje Geaunsamu. [Tocne
BbICHIXaHHUA 6eJIHJ Ha AOCKY HAHOCAT KapaHAauloM, HauHHasd C BepXHero
ee cpe3a, LUTPHXH C HHTepBa/JlaMH, COOTBETCTBYIOIIMMH pAacCTOAHHIO HA
MeCTHOCTH, paBHoMy 50 M. [lnsg 3TOro Ha MeCTHOCTH O4Y€Hb TLIATeJNbHO
OTMEPSIOT CTaNbHOM JIEHTOA OT KOJIbILIKA, HaJ KOTOPHIM YCTaHOBJIEH Teo-
DOJMT, AAuHYy 50+ c H 3a6HBAIOT B KOHle JHHHH KOJBILIEK, 3aTeM pefiky
yCTaHaBJHBAIOT HAa 3TOT KOJIBILIEK H HaBOAAT 3pHTeJbHYlO Tpy6y Bepx-
HeW BHAMMOM HHTBIO CeTKH Ha BepXHHH cpe3 peiKH, a MeCTO HHXXHeH
BHAHMOH HHTH, NPOEKTHPYIOLIEHCA Ha pelKy, MOMOILHHK HabJopartens
No CHrHajy nocJefHero OTMeyaeT KapaHAalloM. [lis HaHeceHus cJenylo-
Iero WTPHXa HABOAAT BEPXHIOKW HHTb Ha MOCJAEHHHA OTMeuYeHHLIH KapaH-
JlalOM TPHX, @ NO HHXHEH HHTH OTMeYyaloT HOBBIH WITPUX W TaK A0
Konua peiikd. Ilocse 3toro npoBepsiloT C NOMOLULIO CTaNbHOH PYJETKH
C MHJJHMETPOBBIMIU JeJIeHHIMH DaBeHCTBO Mexay coboii Bcex ob6paso-
BaBIUHXCA MO peiike HHTepBaJoOB, Pa3buBaIOT TILAaTeNbHO KaXXAbIH HH-
TepBas Ha Xpyriaoe uuciao (50, 25 uan 10) Gosee MeAKHX neseHHH o
pacKpaludBaloT HX, NpHAABafA [AeJIEHHAM TY HJAH HHYI0 QOpMy (mpaMo-
yro/ibHiiKa, TPeyroJbHHKa),

C= . (I11.15)
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§ 25. U3mepenue paccToauui
AajJbHOMEPAMH ABOHHOro H300paXKeHus

Ha TouHOCTb HHTAIHOrO AajbHOMEpPAa 3HAYHTENbHO BJHAIOT TOJLIHHA
N3/bHOMCPHBIX HHTeH, HETOYHOCTb (GOKYCHPOBaHHA 3PHTEJNbHOH TpyG6ul,
BHI3bIBaIOLAs MOSABJIEHHE MNapaJniakca HHTeH, H HETOYHOCTb CaMOro orT-
CYHTHIBAHHA N0 peiike. B nanbHoMepax NBOAHOro H306paKeHHH 3TIIX
HeJOCTAaTKOB HeT, X NeHCTBHe OCHOBAHO Ha NOJYYCHHH B MoJje 3peHHs
ABYX H306pa>keHUR OJHOM H TOH e JaJbHOMEPHOH pefiKH.

B CCCP wu3roToBasiioT pajbHOMEpPbl ABOMHOr0 H306pakeHHs ABYX
THIOB: a) AaJbHOMEpPH C [OCTOAHHBIM 6a3HCOM, T.€. C [OCTO¥HHbLIM
pPaccTOTHHEM MeXAy MapKaMH Ha AaJbHOMEpHOil pefike H C MEPEeMCHHLIM
RaJbHOMEPHbIM YTJIOM (pHc. 4); 6) nanbHoMepn C mepeMeHHbiM Oa-
3HCOM, T. €. C ZeJIeHHSIMH N0 BCCH AaJIbHOMEepHOIt peiike, H C MOCTOAHHbLIM
AajbHOMepibiM yrioM. K mocsenHeMy THNY [gaJbHOMEPOB OTHOCATCH H
paccMOTpeHHblH B § 24 HuTaAHON najbHoMep, H aanbHoMepsl O -2, [/1-3.
K nepsomy e tuny manbHoMepoB — koHcTpykuud JAHT, OHT-2, [1-54.

HansuoMepnt JHT u IHT-2, usrotosnsieMble B BHAe HacaloOK Ha
OGBbEKTHBHYI0O YacTb 3pHTEJbHOH TPY6H TeoLoNHTOB (pHC. 5), MN03BO-
JSI0T H3MepATb paccTosiHHAa oT 50 go 700 M ¢ OTHOCHTeJbHOH cpeiHed
KBaJapaTHYecKO# norpeiwHocTbio okoso 1 : 1500,

Peitka ¢ naabnomepom OHT u JHT-2 — ropusoHTasbHasA, ee AJHHA
MeX1y ocaMH KpaliHux Mmapox paBHa 1018 MM, a Mexay ocsamu cpea-
HHX Mapok — 550 MM. Paccroauus ot 100 no 180 M u3mepsiOT no cpea-
HHM MapKaM. HM3aroTtosasor peiiky H3 nlopafllOMHHHSA.

Hacaaka JIHT usrorosasiercs ans reopoautoB TT-50 u apyrux npH-
60opoB C TaKHM e gHaMeTpoM onpaB ob6bekTHBa, a Hacagka [NHT-2 —
ans teopoaurtoB TT-5. B nocnennem 3pHTesbHyi0 Tpy6y MOXIIO liepeBo-
AMTb uepe3 3eHHT, He cHHMas Hacaaku. [Ipu pabote ¢ macankamu [AHT
u JHT-2 nuadparma c cerkod HHTell 3ameHsieTca o0cob6oii 6umpH3MOA,
Ha KOTOpO# TOXe HMeeTCs CeTKa HHTeH, a HAa OKYJsAp HaJdeBaeTcs LUle-
JeBas Auadpparma. Hacagka panbHomepa [HT, sakpenasemas na 3pH-
TeJbHO! Tpy6Ge BHHTOM (CM. PHC. 5), COCTOHT H3 MHKPOCKONA H KOMMEH-
catopa. KoMneHcaTop — 3TO ONTHYecKas CHCTeMa, MO3BOJsIIOILAR BHAETDb
B 3pHTeNbHOHl Tpy6Ge nBa M306paeHHs pajbHOMepHOH peiikn. C nomo-
IIbI0 MaXOBHYKOB MOXHO cMelnaTb H300paxelus ONAHO OTIOCHTEALHO
Apyroro. C noMOLLbI0O MHKPOCKONA H3MEPAIOT BeJNHUixibl 3THX CMElleHA,
a 3aTeM MO HHM BbIUHCJISIOT yroJ f3.

_— €/

<« 7 — -\

Puc. 4. Cxema aeitcTsna aaavhomepa AHT
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Puc. 6. BjanMHOe pacnoaoxenHe A3o6GpameHHR Mmae
POK MNpPH OTCYHTHBAHHH NO I[IKaae MHKpockona
naasHomepa AHT

Puc. 7. Yacth OTCYyeTHOA IDKAAK MHKPOCKODA Ha-

caaku AHT
a
Jmeyem
7558
a
é 70 75 80
TRERREPYRRRR R
00
aléd
al o
6

Kosdpuunenr C Buipaxkaercf M(ATH3HAYHLIM HMEHOBAHHBIM YHCJIOM
(ans kpaiinux mapok okoso 21 000 M, a aas cpeaHux — okoJo 11 300 M).
Kos¢pduunest C onpenennor ¢ nomMoulblo ocoboro 6asnca, uamepsieMoro
no 3eMJse C norpelwHocTbio He Gogsee 1 : 5000, v BHYHCAAIOT no GopMmyae

C=(D—c+AD,)B.

IMpaBuna pa6otu ¢ aaasHomMepamn JHT u IIHT-2 c¢ weo6xoaumoit
NoApOOGHOCTBIO OMHCHIBAIOTCA B Macnopre, NpHJIaraéMOM K KaXJOH Ha-
cajke.

[TonpaBkn 32 HakJOH K FOPH30OHTY JIHHHI, M3MCPEHHLIX JaJIbHOMeE-
pom IHT-2, BBlYHCAAIOT, KAK H OPH H3MepeHHH JHHUH JeHTOH, no dop-
MyJie

v
AD, = 2Dsin? —~ (111.18)

H 32 W3MeHeHHe ANHHB pPefiKH H IWIKAJH AajJbHOMepa OT TCMNcpaTypu no
dopmyae
K
AD; = ? (Ap — Amr)(t — 1), (111.19)

rae Ap H Amx — K03dPHUHEHT pacWIHpPeHHA COOTBETCTBEHHO pefikH H
Wwkane; fo— TemnepaTypa, NpH KoTopoit onpeaensica ko3dpduuunedr K
AajnbHOMepa; ! — TeMnepaTypa npH H3MepeHHH paccrosiuua. Ecau ({—
ty) Menbwe 10° TO nonpaBKy 3a TeMnepaTypy BCJeaCTBHC ee MaJOCTH
He BBOAAT. [l/NA BLIUHCJAEHHA PACCTOAHHA, H3MEpPEHHhX AaJbHOMepaMH
AHT, coctaBaenn TabanlLH,
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TaTh, 9TO HaJbHOMEphl MOXHO MPUMEHATb BMECTO LUTPHXOBOR JIEHTH,
ec/IH H3MepsieMoe paccTosiHhe He Kopoye 30 M.

HanbHomepn AJ-2 w OJ1-3 oTauyaoTcss OT APYrHX KOHCTPYKUHA
AanbHOMepop NBOAHOro H3o6pakeHHA CBoel KOMNAKTHOCTbIO H NPOCTO-
ToH ycTpoicTBa. Bo3MoXHOCTb paboThl C BepTHKAJIbHOH peHKOW SABJSA-
eTCcA TaKXXe MOJIOXKHTEbHOH HX 0COGeHHOCTBIO.

Pacctosiuue, uamepenHoe manabHomepamu AJ-2 w O -3, onpeaens-
eTcs 110 To#H XKe ¢opMyJie, 9TO H B HHTAHOM AaJibHOMEpE, T. €.

D=Cl+c,

rae [ — otcuer no peilKe, HMelolled KpoMe OCHOBHOHM IUKAaJH H BepHbep
(puc. 10, 6); ¢ — nocrosHHas cjaraeMas AaaJjbHoMepa, NMpeACTaBJAOWAas
co60fi pacCcTOsiHHe OT OCH BpaluleHHsi npH6opa no ToukH E (BepiwHHH
AHaCTHMOMETpHYECKOro yraa), pacnoJfarapouliedcsi Mexay 006beKTHBOM
H ONTHYeCKHM KJuHoM (puc. 10, a).

[IpakTHYecKH BEJHYHHY € MOXHO ONpeNes]HTb HeNOoCPeaCTBEHHO [0
najJbHOMepHOR peHlike, OHa paBHa pacCTOAHHIO OT HYJEBOro (WTPHXA
OCHOBHOM LIKaJK pedKH 00 HyJeBoro wTpHxa BepHbepa. [lyreM cMmeule-

c

HHA BepHbepa PefikH Ha BeJHYHHY —— MeJaloT € pPaBHLIM HYJIO.
P Y o0 p y

Kosddnunenr C onpelensioT Tak ke, Kak H y HHTAHOrO NaJbHO-
Mepa. [lepea u3MepenneM pacCTOsIHHA NYTEM H3MEHEHHA HAKJOH4 onpa-
Bbl ONTHYECKHX KJHHbEB NPH MOMOLLH KOCTHPOBOUHKIX BHHTOB 4 (CM.
puc. 9) onpaew 3 ycranasanuBaloT Ko3dduuneHT C pasubim 100,

E

o q

~d

LT

I

Puc. 10. Cxema (a) nanvHomepa AN 3 H
nose spenns (6)
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JleneHus OCHOBHOf WIKa/abl pefiku nenal0T paBHBIMH 1; 2 K 5 cm;
OT 3TOr0 3aBHCHT TOYHOCTb OTCuuThiBaHHA. HesaBucumo oT pasMepos
JAeNeHHA peAKH, TOYHOCTb OTCYHMTHIBAHHA MO peflKe HACTOJBKO BLICOKA,
YTO MOrpelIHOCTH OTCYHTHIBAHHA MAaJIO BJHSAIOT HAa TOYHOCTb M3MepeHHi,
yero HHKAaK HeJb3si CKasaTb NpO NOrpELIHOCTH, BO3HHKAaloLIHe MNpH OT-
CYHTHIBAHHH B HHTAHOM JaJIbHOMepe.

OTtcuntniBaTh no pefike manpHoMmepa JII1-2 BecbMa mpocto. OcHos-
HLIM HHAEKCOM, MO KOTOpOMYy G6epyT oOTcueT, fBASeTCA HyJeBoft (HMX-
HH# Ha puc, 10,6) wTpux Bepubepa (cM. § 29). IIpu orcuete HeoGxonu-
MO NOCJe0BAaTENbHO ONpefeJHTb H 3aNHCaTb Ceylollie BEeJHYHHH:

1) yHCJO NMoANHCAHHBIX LEABIX AeNeHHA pedkH (MJaaawas uudpa H3
IBYX NOAMHCAHHbIX, MEXJy KOTOPbHIMH DPaCHOJIOXKHJCH HYJEeBOH IUTPHX
Bepubepa). Ha puc. 10,6 3to undpa 6. OHa onpenesisieT YHUCJIO LENBIX
AEeCATKOB METPOB PacCTOAHHSA;

2) uHuC/I0 JecATHX AoJeil NMOANHCAHHBIX JAeJleHHi peiKH, onpeesio-
mux yucao ueasix Merpos, Ha puc. 10,6 310 6yner 2 (HysneBOA wWTpHX
BepHbepa CTOHT MeXAY BTOPBIM H TpeTbHM HITPHXAMH BepHbepa);

3) HOMep WITpHXa BepHbepa, COBNajaiollero CO WTPHXOM peAKH.
Ha puc. 10,6 310 3. 3T1a undpa naer yucao AecATHIX AoJeit MeTpa pac-
crofnns. TakuM o6pa3oM, OTCYHTaHHOe paccTosiHHe paBHO 62,3 M;

4) yHCJIO HeJblX H AeCATHIX JAOJied BepHbepa OT ero HyJeBOro LITpPH-
Xa L0 HHTH CeTKH, Bbipaxkaiolllee COThble H THICSIYHbIE JOJH MeTpa pac-
crosuun. Ha puc. 10,6 ato 6ymer 77. OkoHuaTeJbHBIA OTCYET paBeH
62,377 M.

BoJsce noapo6Hoe onucanHe ycTpOACTBA, NPaBHJ MOJb30BaHHA H pe-
3yALTAaTOB HCNHITAHHA panabHoMepa JIJ1-2 MoxHO HaliTH B Gpouope,
npusaaracMoif 3aBOJOM K KaXXAOMY H3rOTOBJEHHOMY HM KOMIJIEKTY
naJbHOMCpa.

Hanviomep [J1-3 H3roToBAAT KaK 49acTb KOMIJIEKTa TEOAOJIHTA
TT-5, 3aMeHuBlIero cHATHIH ¢ nmpou3BoacTBa Teopoaut TT-50.

ITpumeHenune anddepeunHalbHbix aajbHOMepoB TpebyeT dacToro
onpeneJseHnss Ko3bdHuneHTa AanbHOMepa, TaK KaK NpH nepeBo3Ke H
nepeHocKe Npu6oOpd BO3MOXHO CMelIEHHe ONTHYECKHX KJNHbEB HaJbHO-
Mepa M 1u3veHeHHe KO3ddHlUHeHTa naJbHOMepa.

Haa reoponura TOM (cm. § 30) 3aBoasl BunyckaioT aAnpdepeHUH-
anbHbii panpHoMep [1/1-5, no3Boasiouwinit u3MepATb paccTofHHs ot 40
ao 200 M c OTHOCHTeJbHOM cCpeiHeid KBaJApaTHYECKON MOTPELIHOCTHIO

0K0J10 . Jlenenus Ha paabHOMepHOW pefike AJHHOA 1,5 M HaHeceHbl

1C0D
Ha uHBapHOfi JeHTe. Pefiku ABYCTOPOHHHe, Ha OAHOH CTOPOHe aeJieHHA
yepe3 2 cM, Ha Apyroi — uyepe3 5 cmM.

HOns obGneryeHHsi BbLIYHCTEHHA TOPH3OHTAJIBHBX (POJIOXKEHHA JIMHHA,
H3MepeHHHIX paiabHoMepamu IJ1-3 w O[-5, I1. U. dypHeBofi cocTaB/eHn
Tabanub!l, B KOTOpPbIX NPHBOAATCA TakKXe H BeJHYHHH [peBLILIEHHH,
onpeae/siMbiXx NpH paboTe C STHMH JaJbHOMEPAMH.

Haneuomep IAP-100 —3To oaHa H3 KOHCTPYKUHUA HaNbHOMEpPOB
ABOMHOro H3o6paxeHHs ¢ AHp¢epeHnHANLHHIM MHKPOMETPOM H BepTH-
KanbHo# peiiod, paspaboranHas I. K. becyacrubiM. dToT maasHoMep
OTJIHYAeTCH OT APYrHX TeM, YTO B HeM HMeeTCA OCOObIA peayKUHOHHbIA
ONTHYECKHH KJHH, C NOMOLLbI0O KOTOPOro HEeMoCpeACTBEHHO OnpeaensioTcs
C TOYHOCTbIO 0K0J0 1 :2000 ropu3oHTanbHble NPOJOXKEHHS JHHHA AJH-
Hoit oT 20 no 200 M ¢ yrnamu Hakaoua no *+21° IIAP-100 ycrpoen no-
no6Ho panabnomepy I/1-3 B Buae HacanKH Ha OGBeKTHBHYIO 4aCTb TPyOH
teonoautos TT-5, TTI1, TH, OTIL, TT-4 u ap.
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§ 26. HoBbie onTHYecKkHe fajbHOMEpPHI

1. Haavaomep OTJ/ — npeun3HoHHBi, C NOCTOAHHHIM 6Ga3ucoM W
nepeMeHHbIM M3apaNNaKTHYeCKUM yraoM (mo Ttuny gpasabHomepos JIHT)
caMocTosiTeqbHbLIA nNpubop (a He B BHAe HacaakH Ha Tpy6Gy TeonaoJsuTa),
npenHasHayeH AJA H3MepeHHs paccTosHHA oT 35 mo 400 M, co cpeanedt
KBaapaTuueckod norpetiHocTbio | :6000. JanbHoMepHas pefika MoXxeT
yCTAaHaBAHBATLCA KAK B TOPH30HTAJIbHOM MOJIOXEHHH, TaK H B BEepTH-
KaJhHOM.

[TapaanakTuyeckHt yroJ H3MepsioT C MOMOILLIO ONTHYECKOrO KOM-
neHcaTtopa, a paccTosHue BouucasioT no ¢opmyae (I11.17). [Tonpasku
33 HAKJOH NPH TOPH3OHTAJNLHO PACNOJIOKEHHOH peHKe BHIYHCAAT MO
dopmyae (I11.18), a npuH BepTHKaNLHOM pacnoJioXKeHHH pelKkd — no

dhopmyae
AD,, = D’ sin? (@ + 12'). (111.29

[Monpaeky AD; 3a pa3nHocTb TeMnepatyp f{—f, NpH H3MepeHIH pac-
CTOSIHHA H TNpH omnpeneseHHH KodpHUHEHTA najablioMepa BbIGHDPAIOT H3
CnelHaJJbHO COCTABJEHHbIX Ta0aHL.

2. lanbHoMmepHan Hacagka JIH-10 ¢ nocTosaHHbBIM mapannakTHUECKI™
yraoM (mo tuny agansHomepa [IJ1) npennasnauyeHa aasA uU3MepeHHs pac-
crosiinii ot 20 npo 200 M, a ¢ gonoNHUTeAbHOH peiikoi —oT 4 10 40 M
Co cpe/Hel KBaapaTHuecKod norpewHoctbio =10 cm Ha 100 M paccros-
uns (otHocuteasHas | : 1000).

Macca nacaakn 90 r, nporuBoBeca Ha okyaspe 140 r, macca pefikn
2,6 kr. ITo ceonm pa3mepam, macce H TouHocTH Hacaaka JIH-10 xopouwo
COOTBETCTBYeT MaJorabapuTHbIM OnTHYecKHM Teogoautam T30 u T20.

Houuychl naspHoMepHO#N pefikH yCTaHOBJEHH! TakK, YTO KOrFAa Hacan-
Ka pacnonoxeHa Ha Teomoautax T30 u T20, To BTOpas nocrosunas C
AanbHOMepa paBHa HYJ0. [1peBbilleHHR H TOPH3OHTAJbHbie NPOJIOKEHHA
BHYHCAsOT no Tabauuam [1. M. [lypuesoil.

3. lanbiomepuas wacagka IIH-04 oranyaerca or naabHomepa I I1-3
B OCHODHOM JIHIb FOPH30HTAJIbHO pacnoJaraioulefics KajbHoMephod pefi-
Kofi, 61aronaps yeMy ocnabaseTcsl oTpHUATeNbHOE BJHAHHE HA TOYHOCTH
usmepeHuii septukaabHoft pedppakuuu. 1H-04 nossoasier namepsatb pac-
ctoaina ot 10 go 120 M co cpeaHed KBaApaTHYECKOH NOrpeliHOCTbIO
3—4 cM Ha 100 M paccTossHHs (OTHOCHTe/IbHAfl CPEAHAs KBaapaTHyecKas
norpewHocTb He Goaee '/as00).

Hacaaka umeer maccy 150 r, npotusosec — 200 r, peitka — 3,8 Kkr;
Hacajka npeaHasHayeHna pas teopoaurtos T2, TS5, T10, OTLI, TT-4, TT-5,
TH, TTIL

4 [lanbHoMepHan aBTopeiykunoHHasa Hacaaka I HP-06 oranuaercs
OT MpeAblAYLUIHX HaJHuYHEeM B Hedl KOMMEHCAaTOpa, C MOMOILIbIDO KOTOPOI'O
aBTOMATHYECKH [0J1y4aeTCs TOPH30OHTaJbHOE [POJIOXKEeHHe H3MepseMbIX
pPaccTOsIHUA

Ianviomep IIHP-06 nefictByer B mpegesnax or 20 go 200 M, a ¢
HONOJHHTEJNbHOR peiikod — oT 2 o 20 M B AuanasoHe yrJOB HaKJOHA
+20°, ropH3oHTaJbHOE MpPOJIOKEHHE OnpelesiseTcA CO CpellHed KBaiapa-
THYeCKOM norpeurHocteio +6 cM Ha 100 M aauHHE (0KONO '/1700).

Macca nacagkn JJHP-06 170 r, npotuBoseca aas teonoautos To5—
200 r v ann teopoautoB T2, T10—240 r; pefixa ¢ noacraskaMiH H
npucTaBkami nMeeT Maccy okono 5 kr. Hacaaka upeanassayena AJs
teogoautos T2, T5, T10, TT-5, TTI1, TH, TT-4 u ap.
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Puc. 11. Cxema wusmepenHs paccrosuufi nansHomepom I BT

5 Hansnomep BuyTpuGaszosmiét [1BI' (o TOCT—/1B-20), nBoiinoro
H3006PaXKeHHusl, C IIOCTOSHHbIM MapaaJaKTHYeCKHM YrJOM H MepeMeHHO#
6a30it Ha npuGope. ITO caMOCTONTC/bHBIT npnbop, npeanasHaded A
H3MepeHHss TPYAHOAOCTYUHbLIX W HENLOCTYNHHIX PACCTOAHHH, AJNA H3Me-
peHHs] TOPHU30HTAJLHLIX H BEPTHKAJbHHIX YIJIOB U AJf onpelesieHHs Mmar-
HHTHOIO a3uMyTa.

Ilanbuomep IBI umeer Tpu ko3thduunenta paabHomepa: K=100,
K=200, K=500 u cOOTBETCTBEHHO MO3BOJIET H3MepPATb PAaCCTOSIHHA OT
17,5 no 60 M c OTHOCHTeJbHOR cpelfHed KBAaJApPaTHYECKOW NOrpeliHOCTbIO
/1500, 0T 60 10 120 M ¢ norpewHocTbio /1200, 0T 120 o 300 M ¢ mo-
rpewocTblo 'fgo0. C npuMeHeHHeM AONOJHHMTEJNbHOR 6a30BOH MapkH
MOXHO H3MEepSiTb PacCTOHHA COOTBETCTBEHHO KO3(@HULUHEHTaM AdaLLIO-
mepa oT 2 10 75 M, ot 75 1o 150 M u ot 150 o 375 m.

Haasnomep BT cocTOHT H3 cheldylOIHX OCHOBHBIX yacref:

1) 3purenbHoit Tpy6H € yBealiyeHHEM l4,5x;

2) ropH3OHTaJbHOTO Kpyra;

3) BCpTHKAJILHOTO Kpyra;

4) 6a30BbiX JHHEEK.

IlasbHOMep HMeeT Maccy 4,2 Kr; B KOMNJEKT fAajbHOMepa BXONAT
gexa, Mapka, wratiB. OGmas Macca panbHoMmepa B ¢yTasipe 9 Kr.

Cxema pedctBus nasunHoMmepa BT npusenexa na puc. 11, rue AB—
6a3a nanbHOMepa, onpepessieMasl Mo WKane, HalleceHHOW Ha 6a30BHX
Auneiikax, O — BepiuHHA mapannakTHueckoro yraa; b — Touka Ha OCH
Bpautenns npnbopa; P — nmapasnakTHYeCKHH yroa; v — yron HAKJOHA;
D=0b-—naknouioe pacctosinve ot ToukH O no auuun AB; dy=D cosv—
ropuaoHTasLHOEe paccrosuiic oT Toukn O po auaun AB; d — noanoe ro-
PH3ORTAABHOE PACCiOsHie OT TOYKH cTOAHMA npnbopa A0 npeamera,
pasHoe

d=d +C—AD,=bK+C—AD,, (111.21)
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rae C — noctosunas naibHoMepa (rOpH3OHTaJbHOE PACCTOSIHHE OT JH-
HUH AB 10 ToukH Ha ocH BpalleHuss npu6opa); AD, — nompaska 3a

HaKJOH JIMHHH K ropH3oHTy; b — 6a3a najbHOMepa; K — xo3¢pduuuent
naasHomepa.

Haneiomepw 1H-04, 1HP-06, I1H-08, 1H-10 u 1B-20 u3rortosas-
atch no TOCT 11356—65.

[To TOCT 22549—77 u3roToBASAIOTCA AaJbHOMEph ABOMHOrO H30-
6paacunst -2, 1HP-5, 1H-8.

YeTpo#icTBo, 110BEPKH, NpaBuAa MOJb30BAHHS, Pe3y/JbTaThl HCCJELO-
BaHis aanbHomepos OTMH, IH-10, IH-4, IHP-6, 1Bl noapobuo u3-
Jo:Kenbl B [40]. Pe3yabTaThl uccnenosanuit gaabiomepos [L1H-4 u JHP-6
npilroaatca B [99] u [126].

§ 27. Tunbl H TOYHOCTb 3JEKTPOHHBIX AAJbHOMEPOB

Co3aalio nocTaTo4yHo G6OJbLUIOE YHCAO KOHCTPYKUHA 3JIeKTPOHHBIX
0anbHOMEPOB pa3/HYHbLIX TOYHOCTM M AHanasoHa AeicTBHA, B COOTBeT-
CTBHH C YeM JajbHOMepbl H HaXOAAT CBOe MpHMEHEHHC NPH CO31aHHH
reofe3yccKon ONOPHOH CeTH BCEX KJacCOB TOYHOCTH, HA H3LICKATEeJb-
CKHX paboTax W B CTPOHTE/bCTBE.

B koMnaeKkT ancKTpoHHoro aajvHomepa B oflLleM cJaydyae BXOAAT
nepeaaTyHK-NpHEMHHK CHrHaAoB, OJOK MNHTaHHA, BOJIHOMEp, HCTOYHHK
3HeprHn (llepeaBHXKHAA 3NEKTPOCTaHILHA, aKKYMYyaaTop, cyxue Gataped),
alicpoua, TepMoMeTp, ncuxpoMerp AccmaHna (A4S H3MepeHHA BJa>KHOCTH
BO3/1yXxa).

HeTouHnkaMn H3nyueHHsl B CBETOAAJbHOMEPAax MOryT ObiTb JaMOH
HaKaJliBaHHs, PTYTHble JaMnbl, ra3oBble Ja3epbl, NOJYNpOBOAHHKOBHIE
Jazepbl, CBETOAHOAL (NOAYNPOBOAHHKH — apCeHHNO0-rajJieBble JIOMHHE-
CLEeHTHbIe JIHOAbI).

XapaKTepHCTHK2 HEKOTOPHIX THMOB CBETOAAJbHOMEpOB, H3rOTOBJSA-
embix B CCCP 1 3a py6exxom, npuseaena b taba. 7.

Hancwomepn KIAT-3 n JHK-02, npenmasnayeHHble ANs KOPOTKHX
paccTosiHuf, 1IPH [POBCPKE HX NOCTOHHCTB Ha mpakTHKe tokasaau [51],
yTo 3TH NpUGOPL NPOCTHl B O6palleHHH H BLICOKONPOM3BOAHTEJbHb (HA
H3MepeHHe OAHOM CTOPOHBl NOJHTOHOMETPHH 3aTpaunBajoch 15—30 MuH),
KpoMe TOI0, MO Macce KoMnjaekra, norpe6asieMOd MOILHOCTH H OPOH3-
BOAHTENbHOCTH OHH NPEBOCXOAAT MHOrHe mpHOOpPH aHANOTHYHOrO THIA,

B cBetopanvHomepe DI 10 usMmepenHoe paccrosiive nepepaercsl aB-
TOMAaTHYeCKH Ha cBeToBoe Tabso. ITHM [QaJbHOMEPOM MOXHO TaKXXe
OTKJIaAbLIBATb 33aJdHHOE PAacCTOsIHHE, YTO OYEHb BaXKHO NJS CTPOHTECJb-
HLIX pa3buBoynbix paboT. MMeeTcss onblT npuMeHeHHs MaJioraGapHTHBIX
CBETOAAJIbHOMEPOB AJIi Pa3bHBKH CTPOHTeJbHOH CeTKH. Psaa KOHCTpyk-
uui cBeTOAa/bHOMEPOB He YCTynaeT B TOYHOCTH H3MepeHHil HHBApHHIM
nposo.lokaM, Tpebys [IPH 3TOM 3HAYHUTEJLHO MCHbIIE BpEMeHH Ha H3-
MepeHHs,, KOTOpble K TOMY Xe He OrpaHHYHBAIOTCH TAK YCJAOBHAMM MECT-
HOCTH, KaK NpH H3MEePeHHH NPOBOJIOKAMH.

HosBeitmue ncenenoBanus W pa3pabGoTKM KOHCTPYKUHMA CBETOAANbHO-
MepOB HanpasJieHbl K yMeHbLUEHHIO HX Macchl W ra6apHToB, K noBhllUe-
HHIO TOYHOCTM H3MepeHHH, K aBTOMATH3aLHH H3MCpEeHHH, K CTPeMJIEHHIO
COBMECTH1b B OAHOH KOHCTPYKUHH JuHeiHbIe W YrjoBble H3MepeHHA, Psan
CBETONAJbHOMEPHO-YIJIOMePHbIX KOHCTPYKUHH YyXe COo3JlaH, HanpuMep:

1) teomomit (CLLUA) c rasosBbiM na3epoM, paGoOTalOUUM Ha JH-
cTaHLHAX A0 30 KM aHeM H A0 70 KM HOYbIO;
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2) reogumetrp mogenr 7T (Ileeums), paGoraromwnd B aAHanasone
0,015”—0,5 KM C TOYHOCTbIO H3MepeHHs pacctosHud =10 MM u yraos
+6,4";

3) taxeomerp SM-11 (®PTl), aucranuus 1o 2 KM, TOYHOCTb H3Me-
peHus paccroaHui =10 MM u yraoB +=3,27;

4) Ttaxeometrp Reg Elta 14 (PPT), cospanuunii Ha 6ase TOoro xe
cBeTOAaNbHOMEepa (MCTOYHHK M3Jyuenus — cBeToaHoa), uto 1 SM-11, Ho
yrjoMepHas uacTb — KonoBblit Teopoautr Reg Elta ¢ asromaTtiyecko#
perucTpauuell u3Mepexid; 3TOT yHHBepcaJibHHIA npuGop-aBToMart «.., no-
3B0JIET 32 (IOJMHHYTH H3MEPHTb YIbl H PacCTOAHHA C Bbilayeh HX Ha
ceToBOM Ta6J0 M perncTpalied Ux Ha nepdoJseHTe 6e3 NPOMEKYTOUHBIX
cuntwBalowux npubopos. [lepdposenra Moxker ob6pabaThiBaTbCA Hemo-
CPeACTBEHHO Ha 3JIEKTPOHHO-BLIYHC/AHTEAbHOR MawuHe» [12].

PaanonanbHoMephl NOJNYYHJIH B Treofe3HYeCKOH NpPAaKTHKE WIHPOXKoe
pacnpocTpaHeHue nocne Toro, kKak B 1957 r. B lOxHo-AdppHkaHckoM
Coto3e (HbiHe IOAP) 6bla co3naHa aHTJHACKHMH CnenHaJHCTaMH KOH-
CTPYKUHS TeOle3HYeCKoro paavoaasjbHOMepa, HAa3BaHHOTO TeJJypoMerT-
POM, MO3BOJAIOIIHM H3MEPATb paccTosiiHa oT 150 M no 50 kM ¢ BuIcOKO
touHocThlo. Ilposenenubie B CCCP u3MepeHHs TeanypoMeTpoOM CTOPOH
TPHAHTYNAUHH [aJH TaKyl0 e TOUHOCTb, KaKas o0G6eCleyHBaeTCs HH-
BapHbIMH NPOBOJOKAMH.

Paspa6oranine B CCCP koHcTpykuuH panHoaaasiomepos P/T,
BPJl, PAI'B, «Jlyu» Takxe obecneyHBalOT BBICOKYIO TOYHOCTb H3Mepe-
Hui. HccnenoBanus paanonansiiomepa BPJL nmokasanu, 4to paccrosuus
a0 20 KM MoryT O6HTb H3MepeHBl C NOrpellHocTbio He GoJee 1 : 280 000.
PannonanvHoMep «Jlyu» no3sossieT H3MepsTb pacctossHus oT 200 M 1o
40 KM co CpeIHIMH KBAaApaTHYECKHMH MorpelIHOCTAMH *+ (343-10-8D) cm,
OcoGeHHO UEHHbIM KauyeCTBOM paAHOLAJbLHOMEPOB SBJAETCA BO3MOX-
HOCTb MPHMEHEHHs HX MPH OTCYTCTBHH BHIHMMOCTH B aTMocdepe — HOYbIO,
B TYMaH, NPH HaJHYHH HeOONbIIHX PENATCTBHI.

JanbHefillee noBbilIeHHEe TOYHOCTH H3MEPEHHN 3JIEKTPOHHBIMH AaJfib-
HOMepaMH Tpe6GyeT, B 4aCTHOCTH, 6oJsiee TOYHOrO yueTa BJIHAHHA MeTeo-
OJIOTHYECKHUX YCJOBHA — TeMnepaTyph, AaBJeHHs, BJAXHOCTH H Ap.

3TOM 06J1acTH elle NPeACTOAT OOCTONATe/bHbIe Hay4YHHe HCCJeJ0BaHHA.

[JIABA 1V

H3MEPEHHE IFOPH3OHTAJIbHDBIX
H BEPTHKAJIbHBIX ¥YIJ10OB

§ 28. TUNB TeONONHUTOB C METANJIHYECKHMH Kpyramu

TeonondTH npeiHa3HaqaloTCA AJAS HM3MEpEHHA W [OCTPOEHHA Ha
MEeCTHOCTH TOPH3OHTANbHHIX H BEPTHKAMbHLIX yryoB. B HacToslmee Bpems
TEOMONHTH H3rOTOBJSIOT € MEeTAaMIHYECKHMH H CO CTEKASHHHMH KpyraMu
(onTuyeckue TeonoauTh). CompeMeHHWe TEOJOJNHTH Pa3NHYalOTC TaK-
XKe MO OTCYeTHHIM YCTpOACTBAM; eCTh TEOAONHTH C BepHbepaMH, ¢ OT-
CYETHHIMH MHKDOCKONAMH (WITPHXOBHIMH M LIKaJOBBIMH), C ONTHYECKHMHA
MHKpPOMETpaMH. B 33aBHCHMOCTH OT TOYHOCTH OTCYHTHIBAHHA NO KpyraM
TEOMOJHUTH AeNATCA Ha BHCOKOTOYHLIE, cpeflHeR TOYHOCTH M TEeXHHYeCKHe
(Manoft TOYHOCTH).
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Puc. 16. BepHbep 30-CeKYHAHOro TeOAOAMTA

Aanbp Ha oTcyeTnl no JAHMOY (puc. 16). TouHocTh BepHbepa onpeaéns-
eTca no ¢opmyJe

t=—, (Iv.1)

roe A —LleHa ORHOro JeneHHs auMm6a; n — YHCJIO JesleHHd Ha BepHbe-
pe MeXxIy KpaHHMH MOANHCAHHLIMH IUTPHXAMH.

OTcyer, nonyyeHHbi N0 KPyry, BASETCA CyMMOM ABYX cJlaraembix:
1) orcueta mo aum6y u 2) orcueta no BepHbepy. OTcuer no aumby Ge-
pyr no OamkailleMy K HyJeBOMYy IUTPHXY BepHbepa MJajllemy LUTPH-
Xy JauMm6a. DToT oTcyeT Ha puc. 16 pasen 130°20’. Otcuer no BepHbepy
paBeH NpoH3BeJleHHIO ero TOYHOCTH HAa HOMep ero IUTpHXa, COBMajalo-
wero ¢ KakuM-nu6o wrpuxom Jaum6a. Ha ToM Ke pHCyHKe 3ToT OTCuer
paseH 6'30”, a nonHbil oTcueT Mo ropH3oHTalAbHOMY Kpyry 130°26'30”.

O6uiuno mo nepsoMy (I) BepHbepy OTCYHTBIBAIOT rpPagychi H MH-
HyTH, a no sTopomy (II) — Tonbko MHHYTH H ceKyHan. CpelHee apHp-
MeTHYeCKO€ H3 OTCYETOB MHHYT H CeKYHA CBOOGOAHO OT BJHSHHA 3KC-
LeHTPHCHTETa aJHAafhl.

3puTeabHasns Tpy6a c BHYTPeHHell (POKYCHPOBKOH HMeeT cJe-
AyIolllie OCHOBHhie 4acCTH: OODBEKTHB, OKYasp, (POKYyCHPYIOLLYIO JIHH3Y,
dokycupyollee Koabuo (KpeManbepy) H anadparmMy ¢ CeTKOH HHTeH.

I1px u3Mepesuu yraoB Ha HabaofaeMblii 06beKT HanmpaBAsOT B H-
3HPDHYIO O0Cb TpyOhl — NPAMYIO, COeNHHSIOULYIO TOYKY MNepecedeHHsA
cpefHei TOPH3OHTAaNbHOM M BEPTHKANbHOH HHUTeH ceTKM (KpecT HHTei)
H ONTHYecKHH ueHTp o6beKTHBA. [lo3TOMY HaBelleHHe TPYOW HA TOUKY
NpPakTHYECKH O03Ha4yaeT CoBMelleHHe H300paXkeHHs TIOCJaenHed € Kpec-
TOM HHTeH CEeTKH.

Ilpn HaBeneHnH 3puTenbHod TpPy6GH Ha mpeaMer Heo6XOAHMO CHa-
Yyana ycTaHoBHTb 1py6y «no raasy», a 3atem «mno npeamety». [lpu yc-
TaHOBKe TPyObl «no rjasy» BpallleHHeM OKYJsipHOH Tpy6oukn pobHBa-
JOTCS OTYETAHBOro H306pa)keHHs HHUTeH CeTKH. YcTaHOBKa TpyOH «Io
NpeaMeTy» 3aKJIO4aeTcd B [OJy4YeHHH OTYETIHBOro H300paKeHHA Ha-
6.100aeMoro o6 beKTa NyTeM BpPAllleHHA KpeMaJbepHh.

lluauHpapHueckHe YPOBHH Ha TOPH3OHTaNbHOM Kpyre
ClyXaT ANfl NpHBeJeHHA MJOCKOCTH BHYTPEHHHX Kpaes AeaeHHA aumba
B TFOPH3OHTaJbHOE MOJIOXKeHHe. XapaKTEepPHCTHKOH YPOBHS sBJseTCA Le-
Ha ero MenCHHA, T. €. LEeHTpaabHui yroa t (puc. 17), cooTBeTCTBYIOILHI]
OHOMY lNeJIeHHIO WKaan ypoBHSA. LleHa meneHHst UHJIHIIAPHYECKOTO ypoOB-
HA 30-CeKyHAHBIX W |-MHHYTHbiXx TCOAOJHTOB HAXOAHTCA B Mpeaenax
oT 35 a0 70” Ha 2 MM WKaaAw. YpOBeHb NpPH a/HAale BePTHKaNbHOIO
Kpyra ofbl4Ho Oosee uyBCTBHTeNeH: Tak, Yy Teoaoautra TT-5 uena ae-

b3



0 _2m_ Ocs yootwr _

Puc. 17. UHannapuve-
cknll ypomeHb

ol

neuns GniBaer nopsaka 25—35”, a y Tteojmoaura TM-1 — nopsanka
50—70".

Ocbi0o NUAHHAPHYECKOro ypoBHA (cM. puc. 17) Hasd-
BAaeTCA KacaTenbHa®# K KPHBOM MNPOJOSBHOrO ceyeHHss YDOBHA B ero
Hyab-iyHKTe. [ynb-IYHKTOM ypOBHA Ha3blBAcTCA TOYKa, paCIIOJIOXKeH-
hasi B CpPelHed YacT¥ NOBEPXHOCTH aMMy/abl Ha OJAHHAKOBBIX paccCrof-
HUAX OT ONHXKaAALIKX WTPUXOB LWKAJLI.

§ 30. OnTHueckue TeOAONAUTHI

ONnTHYCCKUMH HA3LIBAIOT TEOAOJHTH CO CTEKJAAHHbIMH Kpyramu H
0cOGLIMH YCTPONCTBAMH I8 OTCYHTHIBAHHA — UITPHXOBLIMH HJIH IUKa-
NOBLIMH MHKPOCKOIIAaMH JHGO oNTHYECKHMH MHKpoMeTpaMH. OntHyeckue
TeONONHTHl MNpPeACTaBAAOT coO0fi BecbMa COBEpIIEHHbe KOHCTPYKIHH
TEO/IONIHTOB BbICOKOH, CpelHel W TeXHHYECKON TOYHOCTH.

K uncay onTHYeCKHX Te€OROJNHTOB TeXHHYECKOA TOYHOCTH OTHOCHTCSH
Teon0auT TOM — TeonosuT onTHyeckus Manwid (puc. 18,a). 3purensn-

Hasi Tpy6a ero mMeer yBeanuenue 18. LleHa aeneHus JHMGOB COPH3OH-
TalbHOTO W BepTHUKaJbHOro KpyroB paBHa 10, a orTcueTni GepyTcs ¢
TOYHOCTbIO A0 |’ Npu noMollW WTPHXOB MHKPOCKONa, B MOJe 3peHus
KOTOPOTO OAloBpeMeHHO BHAHBI AeneHHs o6oux kpyros. Ha puc. 18,6
oTcueT 1o JAWMOY ropH3OHTa/JbHOro Kpyra paseH 226°32, a no aum6y
BepTHKa/abHOro Kpyra — 359°34’. BuausuHe 3KCLEHTPHCHTETa BO BceX
ONTHYECKHX TEOMOJIMTax HCKwouaeTcss H3amepenueM yraa npu KIT u KJI.

Heckonbko 6osee ToyeH onTHYecKHA wkanoBod Tteopoaut OTII
(pnc. 19), TOuHOCTb OTCYUUTHIBAHHA MO ero KpyraM (C oueHkoi# Ha rna3
DONH NeNeHHs IUKaab OTcyeTHoro Mukpockona) pasea 0,1°. Teomoau-
Tom OTIU MoxHO paboTaTb M KaK HMBEJHPOM, NOJb3YSCH NpHKpenJeH-
HbiM Kk Tpy6Ge uuavnapuueckum ypostueM. Teopoant OTLI umeer yctpoit-
cTBO (KOMMeHCaTOp), aBTOMATHUYECKH YCTaHaBJHBalollee MeCTO HYJA BHe
32aBHCHMOCTH OT HaKJOHAa OCliOBHOA ocu Teoxoauta. Komnencatop 3a-
MENHACT YPOBEHbL 12 aMHAAJIc BCPTHKAJbHOTO Kpyra. YBesnueHuwe TpyGH
teononuta OTII pasuo 27*. Cpenuss KBaapaTuucckas MOrpPelHOCTh
H3MepCHIA TOPH3OHTANLHOIO Yr/Aa OMHHM MpHeMOM paBHa =*7”, a us-
MepeHHs BepTHKaJbHoro yraa =410”. K TeofonnTaMm cpeaHedi TOYHOCTH

o4









Teononutet T5, T15, T30, Bowenwne B8 cranaapt or 1970 r., usro-
TOBJASAIOTCA KaXAblA B ABYx BapHaHTax. OCHOBHOA BapHaHT TeOHOJHTA
T5 3amensier n3rorosaseMbiii 10 3toro Teonoaut T10 u HMeeT ypoBeHb
NpH BepTHKaJbHOM Kpyre (paHee TS H3roToBJAsSJCA C KOMIEHCATOPOM
NpH BepTHKaJbHOM Kpyre, NO3BOJAIIUHM YCTaHaBJIHBaTh aBTOMAaTHYECKH
MO BepTHKaJNBHOIO Kpyra Ha HyJb B fpedesax HaKJOHAa MNOACTaBKH
teonoanTa Ao 2’). Takohi komneHcatop Oyaer y AONOJHHTENbHOTO Ba-
pnaHta Teomoauta ¢ wHppoM 5S5K. OcHOBHble BapHAHTHl TEOHOJIHTOB
T15 u T30 npeaHasHauaiTca AJs reopesndyeckux pabor, a TISM u
T30M — nns mapkuwefdnepckux. KoHCTpyKuns BepTHKaJbHOH ocH Teo-
aoautoB TISM u T30M nosBoaser BecTH pabory npHb6opamH, mopse-
IIeHHBIMM Ha KOHCOJH. DTH TEOAOJHTH HMEIOT MO3TOMY peBepPCHOHHHIM
ypoBeHb (C ABYCTOpOHHeH wiKaJjofi, cBepXy H CHH3Y) u 3JieKTpoocBe-
llleHHe BO B3pbIBO6E30MacHOM HCIOJHEHHH.

Pa3BHTHe 3JIeKTPOHHKH [03BOJIMJIO aBTOMaTH3HPOBAaTb MHOrHe MpO-
meccl B TeXHHKe, B TOM 4YHCJle H TeXHMKe H3MepeHHA. Kpome 3neKTpoH-
Hbix NaJbHOMepOB B HacTosillee BpeMs co3naiotca B CCCP u 3a pyGe-
>KOM KOHCTPYKLHH KOAOBHX TEOJO0JHTOB, aBTOMaTH3HDPYIOIUHX Opollecc
H3MepeHHs yraos. B KodoBoM Teono.nMTe pe3ysbTaThl H3MEpEHHH H30-
6paxawTtca Hay B BHae uudp Ha ocoboM Tabso, HAH B BHAe Koaa Ha
doronaenke. B nocnenneM cayyae Ans o6pabGoTKH pe3yabTaToB H3Me-
peHHA H pacwHPpPoBKH Kojaa Hcnoabdyemas DBM (371eKTpOHHO-BHIYHC-
JHTeJbHAasl MAallHHA) CyllecTBeHHO 0cBO6OXJAAaeT OT PpYYHOro TpyAa.
B CCCP cos3gaHbl, HanpuMep, cjl2ayioliHe KOHCTPYKUHH KOAOBHIX Teo-
IOJHTOB:

1) KonoBbIfi TEOHOJHT, CO3AAHHHWA Ha 6Ga3de Teomosuta T2. Ha 3a-
BOACKHX HCObITaHHAX B 1969 r. yrabl 3THM TeONOJNMTOM H3MepPAJHCH C
ToyHoCcTbi0o 2—3”. Buln paspa6oTaH H AEACTBYIOLIHA MaKeT CUHTHIBATe-
A7 (GHABMOB 1JI aBTOMAaTHYECKOro AeKOAHPOBaHHA (DOTOMJIEHKH H Bbl-
nayd pe3ysJbTaTOB H3MepeHHA Ha nepdoJsieHTy B MeXAYHAPOAHOM Ko-
ne M-2;

2) Ge3anumGosuifi KopoBufi Teononut BKT, B npouecc namepenu#
KOTOPHIM BXOASIT «aBTOMATHYECKOE CUHTHIBAHHE H PErHCTPALHsA NAHHBIX»;

3) KONOBHA TEOLOJIHT, MNO3BOJIAIOIUIUA HENOCpeACTBEHHO N0Jy4yaTb
BEJIHYHHBI H3MepPeHHLIX YIJIOB.

KOHCTpPYKUHHM KOAOBLIX TEONOJHTOB CO3faHbl B BeHrpuu (cekyHA-
uoiii KomoBblit Teomoautr Ko-Bl), B ®PI' (teomoaur FLT-3) (pe3ysns-
TaTh 06pa6aThIBAOTCA HAa aBTOMAaTHYeCKOM NpHGOpe — CYHTHIBATeJie) H
B APYrHX CTPaHax.

[To cpaBHeHHIO ¢ KOAOBLIMH LH(}PPOBHIMH TEOAOJHTAMH KOJOBHE
TeoROJHTH ¢ ¢oToperdcTpauned OTCYETOB HMEIOT PAA MPEHMYILLECTB —
OHH HMMEIOT MeHbllyl0 MacCy, MeHbLUYi0 CTOHMOCTb, MeHblue MoTpebns-
10T 3JekTpo3HepruH. OmHaKo J/obble KOAOBbie TEOAOJHTH [OKAa BCt .Ke
TsKeJlee U J0poxKe OObIYHLIX TeOAOJNHTOR.

Co3naHn KOHCTPYKUHH Ja3epHbHIX TeOLONHTOB. B KOHCTpYKUHH,
cosnaHHoil B ®PI, nasep ckpensen co wratiuBom, sa3epHbiit ayy Npo-
XOIHT 4Yepe3 ONTHYECKYIO KaMepy B 3pHTesbHyl0 TpyOy, rae cneunHanb-
HOW NpH3MOH OTK/IOHAETCA B Hanpas/jeHHH BH3UPHOH ocH. [luameTp cBe-
TOBOro nyuka | cM, a npH J060M HAapyuleHHH HanpabJeHHA H3naercs
npeaynpexnaowud ryaamufi 3Byk. Ha T'anHosepckofi sipmapke B
1970 r. ReMoHcTpupoBajach Ja3epHas NpPHCTaBka K TeodoJHTYy. Jlyu
nasepa agHameTpoM 1,4 MM NPOXOAHMT NapaJiieibHO BH3HPHOR OCH TpYyOH
H Ha 10 cM Boime. JlasepHan MpHCTaBKa MOXeT MPHMEHATHCA B JOPOX-
HOM CTPOHMTEJbCTBE, B MEJHOPAaTHBHBIX, KECCOHHHIX, CBAaAHhIX, TYHHEJb-
HBIX, KaHAJIH3alHOHHKIX H APYTHX paboTax.
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§ 32. OnTHuecknit TEON0NNT
T30

Teoaoautr T30 — manora6GapHur-
Hblil, MOBropUTeNbHLIA, BhEINYCKaeTcs
NPOMBIILJICHHOCTbK) B3aMeH Teo/LONH-
toB TM-1 4 TOM n npeanasuauaer-
ca A9 H3MepCHHH YyrJoB B TeOAO-
JUTHLIX H TaXeOMETPHUCCKHX XO0A4dX
H LA pas6UBOYHLIX PpaboT O6BLIYHOMN
H TCXH!UYECKOH TOYHOCTH. 3pHTE.lb-
Hasa 1py6a c ysenuyeHHem 20* ayu-
IIero KayecTBa, YeM Yy TeOAOJHIA
TOM, Ha 6aze KOTOPOIO OH CKOHCT-

pyupoBan. lleHa pencHHAa ropusoH-
TaJbHOrO H BEPTHKAJbHOTO KpYyros
10’, TounocTh oTcuera no kpyram l’.

B1yaka BeprukanbHOH ocH Teo-
AOJNHTA noaas, MNO3BOJsOWAN HC-
f10J1b30BaTh 3pHTeJbHYIO TpyOy A/NS  UEHTPHpUBAHHA, M[OCJAEAHIOW [IPH
3TOM pacnoJaratloT BepTHKaJbHO, BHH3 OObEKTHBOM, H BH3HPYIOT uepe3
OTBepCTHEC BO BTYJIKe BepTHKaJbHOIi ocH. Ho BO BTyJKe HMeeTCR H Kpto-
YOK AN HHTAHOCO OTBeca. 3aKpemHTeNbHble H HABOAAIIHE BHHTGHI Jim6a
pacnoJioXeHsl B NOACTaBKe.

LleHa nefeHHs YpOBHA NpH aJnaajge FOpPH3OHTaabHOro kpyra 46"
Ha 2 MM WKaJbl. ¥ BEPTHKAJbHOI'O KpYra YpOBHSl HeT, B3aMeH ero Hc-
NoJb3yeTCs ypOBeHb lIpH TOPH30HTAJAbHOM Kpyre. ['opH3oHTaJbHble yr-
Jbh H3MepsiioTc O6bluibiM cnoco6oM co cpeflHefi KBAaApaTHYECKOH (i0-
rpewHocTbio B ofHoM npHeMe =+30”. [lna ymMeHbmeHHs norpeuwHoCTH
OTCYeTa H, CJAEAOBATENbHO, [OBLILIEHHS TOYHOCTH H3MepeHHA cJeayeT
npuMeHaTb cnoco6 moBTopeHuil. [1o nposeneHHbIM MmoJeBbIM HccaedOBa-
uuaM Teoponinrta T30 caenano 3akjioyeHHe. yTo, HECMOTPS Ha OTCHHTHI-
BaHHe MHHYT Ha rJa3, N0 104YHOCTH H3MepeHHS YIrJOB OH He yCTynaer
teopoauty TT-50.

OrtcueTHoe npHcnocoGaeHnile Teoposuta T30 nokasaHo Ha puc. 21.
Macca teomoaunra T30 2,3 kr, meraaadyeckoro ¢ytaspa — 1,1 kr. [Tox-
CTaBKa TeOJO/HTA XXECTKO CKpenJjeHa ¢ AHOoM ¢YyTJaspa, YyTO CO3naer
yao6cTBa NpH NepeHECeHHH TeONOJIMTAa C ".0YKH HAa TOYKY 3akpefJeH-
HbIM Ha 1TaTHBe H 3akpbITHiM ¢yTaspoM. [lo xkenaHuio nokynmartens B
KOMNJEKT TEOAOJHTa MOryt ObiTb BKJIOUeHH OpHeHTP-6yccoab, ypoBeHb
Ha 3pHTeabHylo Tpy6y nns Hcnoab3oBaHHA NpH6Opa Kak HHBeJupa
(onHH M3 BH3HPOB NpH 3TOM CHUMaeTca ¢ TpyObl) M AaJbHOMepHas Ha-
cagka OH-10. Kosdduunenr nanbHomepa pased 100, Bropas mocrosH-
HaA LaabHOMepa pasHa HYyJO.

Puc. 21. Tloae 3peHHA OTCHETHOrO
MHKpPOCKOna Tteoaonuta T30

§ 33. OnTuueckuii Teogoaur T20

Teoponut T20 — manoraGapuTHBIH NOBTOPHTENbHBIH, MpeAHasHayeH
ONA 13MEepeHHs YIrJoB B TEOAOJHTHbBIX ¥ TAXeOMETPHUYECKHX XO0Aax, [pO-
XJaabiBaeMbIX KaK Ha JHEBHOH MOBEpXHOCTH, TaK H B rOpHbIX BhIpaboT-
Kax, noja 3emJjeil (TeoMONHT MOXeT OHITb YCTAHOBJIEH ile TOJbKO Ha
uiTaTHBe, HO H Ha KOHCOJH).

Orcuer no kpyram Gepercsi ¢ TouHocTbio 10 0.2’. Otcuerune upi-
criocobeHde 110Ka3aHo Ha pHe. 22. CpenHsas KBaApaTHYECKan 1101 pew-
HOCTb H3MEPeHHA yraa B ojHoM npueme £207,
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§ 35. MoBepku TeonoauTa

Urto6bl o6ecrneunTh OXHAAEMYIO TOYHOCTb H3MEPEHHA YrJOB, TEON0-
JHT 0OJKeH YAOBJETBOPATb PALY (H3HYECKHX, MEXaHHUECKHX W reomer-
puueckux ycaoBufi. Hau6oabluee 3HaueHHe NMPH H3MEPEHHH YIJIOB hMeer
cobMioneHe TreoMeTpPHYECKHX YCJOBHH, MOTOMY YTO OHH G6oJbme H
ObicTpee Bcero nojBep>KeHH H3MeHeHHSIM B npollecce paboTH H TpaHC-
MOPTHPOBKH HHCTpyMeHTa. B c¢Bfi3y ¢ 3THM TpebyeTcs cHCTeMaTHUeCKH
BBIMOJIHATbL MOBEPKH TEOAOJHTA.

Kaxnasn noBepka COCTOMT H3 ABYX 4acTedi: 1) BBIABNEHHS Hapy-
IEHHs HJH COGJIONeHHS NAHHOTO reOMeTpPHYEeCcKOro YCJOBHA; 2) Hcnpas-
NeHHS MOJIOXEHHS COOTBETCTBYIOLle# YyaCTH HHCTpYMeHTa JJs ycTpaHe-
HUA HapylleHHs NoBepseMoro ycjaoBHs. Paspaborann ciaeayiouiue npa-
BHJA H NPHEMH NOBEpPOK TEOAOJHTA:

1. Ocb ypoBHS OpH TOPH3OHTAaJbHOM Kpyre KoOJ-
XHa GBTb NepNeHAHKYJNsApHA K OCHOBHON OCH mpH-
6opa (OCHOBHOH oOchbio mnpub6opa Ha3blBaeTCs OCb BpallleHHa aJu-
Aanmi)*.

Bpamas anupaay npH 3akpenJeHHoM JanM6e, yCTaHaBJHBAlOT ypo-
BeHb (Ha rJja3) napaJjesbHO JHHHH, Opoxoasuledi yepe3 Jio6ble 1Ba
noabeMHbIX BHHT4, H 3aMeqaloT OTcyeT no Jum6y. BpailneHHeM 3THX
NoabEMHBIX BHHTOB B pa3Hble CTOpPOHH (HaBCTpeuy OAHMH ApPyromy) my-
3HpeK YPOBHfl NPHBOAAT B HYJb-NYHKT. 3aTeM [0OBOPa4YHBAIOT alHaany
na 180°. Ecau nysblpeK ypOBHA NoCJe TaKoro nOBOpPOTa OCTaeTcs B
HYJb-NyHKTe HJH OTKJIOHAETCA OT Hero He 6oJsiee 4eM Ha MOJIOBHHY OR-
HOro JeJieHHsi, TO NoBepsieMoe reoMeTpPHYeCKOe YyCJOBHe CYHTAeTCs BHI-
NOJIHEHHBIM, H HAa 3TOM NOBepKa 3aKaHYHBAETCA.

Ec/aH Ke ny3blpeK ypoBHA OTKJOHHTCA OT HYJb-NYHKTa 6oJblle, yeM
Ha NMOJIOBHHY JeJileHHs, TO HCIPaBHTEJbHBIM BHHTOM YpPOBHS NepeMella-
I0T Ny3bipek B CTOPOHY HYJ/b-YHKTa Ha INOJIOBUHY OTKJIOHEHHS. IJTHM
6yner LOCTHIHYTO cO6JI0feHHe NOBepseMOro yCJOBHS.

[Toab3yscb McnpaBJeHHHIM YpOBHeM, NpHOGOp HHBeJHpYIOT, T. e.
APHUBOAAT OCHOBHYIO OCb €ro B BepTHKaJbHOe TnoJioxeHue. [las 3toro
BpalleHHeM NOABbEMHBIX BHHTOB, 0 HAaNpPaBJEHHIO KOTOPHIX YCTaHOBJIEH
ypoBeHb, NPUBOAAT NYy3blpeX ero B HYJAb-NYHKT. 3aTreM, MOBepHYB Ypo-
BeHb BpauieHHeM ananaaibl Ha 90°, TpeTbHM MNOABEMHBIM BHHTOM NpPHBO-
OAT ny3bipek B HyJb-nyHKT. [locsie 3toro caeayer n/aBHO MOBOpauyH-
BaTb ajHpajy, Habaopas 3a TeM, YTOOH MYy3bipeK YPOBH He OTKJO-
HAJICA OT HYJb-NyHKTa 6oJsiee ueM Ha OQHO JeneHHe. EcaH oTKJOHeHHe
OKaMeTcsi 60JIbIIHM, TO Haf0 <«NOATAHYTb® BHHT, HAXOAAUIHACA B HHXK-
Heil yacTH BTyaKH auMOGa. Ecau e H mocie 3Toro npH BpallleHHH aJH-
panbpl 6ymer Ha6GaofaThcs CMellleHHe NMy3bipbKa ypoBHA GoJblie yeM Ha
OLHO peJeHHe, To npubop cieayer 3ab6pakoBaTb, TaK KaK B HeM npo-
H30WJI0O HepaBHOMEpPHOe CTHpaHHe NOBEpPXHOCTeA MeXaHHYeCKHX ocefi
auM6a H anuaafn.

Ecan nocne HuBesnpoBaHusi 0pu6opa ¢ NOMOUIbIO HCIPaBJEHHOrO
YPOBHS Ny3hipeK BTOPOro YPOBHA Ha TOPH3OHTAJbHOM Kpyre OKaXercs
He B HYJb-yHKTe, TO €ro CjJepyeT MepeMecTHTb TyAa, MOJAb3YAChb HC-
NpaBHTEJIbHLIM BHHTOM 3TOTO YPOBHS.

2. BusupHasa ocb Tpy6H JoJaXHAa 6HTb nepneH-
AHKYJAAPpHA K OCH BpalmleHHs TpyOh.

* Peyb HAET O OepPNEeHAHKYAAPDHOCTH NpPOeKUHA 3THX OcCel HAa BepPTHKAaJIbHYIO
NJ0CKOCTb, NMOCKOJbKY CaMM OCH JieXXaT B pPa3HhIX BepTHKaJbHLIX MJIOCKOCTAX,
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Puc. 24. TloBepkH TeOonOAHTA
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[Tocne nusennposauua npubopa Tpy6y HapoasT Ha yaaJeHHHIH, Ha-
XOANILHACA NMPHMEPHO B O/IHOM rOpH30lTe ¢ nNpu6OPOM UYETKO BHAH-
Mbiii npeaMer (Wnuib GaUIHH, TPOMOOTBOA H T. N.) H AEJAIOT OTCYETH
N0 TOPH3OHTANbHOMY KPYTY.

3ateM 3pHTeJabHYl0 TPy6y nepeBOAAT uYepe3 3eHHT, CHOBA HABOAAT
Ha TOT e npeaMer H GepyT orcyethl. Ecau 3TH orcuethl 6yayT pacxo-
AuTbc He OoJiblie YyeM Ha OBOAHYI0O TOYHOCTb OTCHeTa MO KPYry, He
cyHuTtas pasHuuu B 180°, To nocTaBjieHHOE reOMETPHYECKOe  YCJOBHE
CYHTaloT BbLINOJHEHHBHIM. Ecan ke orcuerhl oTanyaiorca OoJsiblie yeM Ha
IABOMHYI0 TOYHOCTb OTCYHTBIBAHHA MO KPYyry, TO CJeiyeT HCIPaBHUTb MNO-
JoXXeHue BH3HPHOA ocH. [lns 3Toro cHauajsa HeOGXOAHMO BHIYHCJHTH
cpenHee ¥3 MUHYT (AW cekynn), nmoaydeHuuix npy KIT u KJI, H nocra-
BUTb a/AMJajly HaBOASILLHM BHHTOM TaK, 4ToOnl oOTcyer Obl1 paBeH BH-
yucJeHHOMYy cpeiaHeMy. [IpH 3TOM npousofimer cMelieHHe KpecTa HHTei
OTHOCHTENbHO H3006paxeHHs HabaogaeMoro npeamera. Ocnabus Bce
MCNPaBHTEJbHbIe BHHTHI CETKH C MOMOLLbIO OGOKOBLIX BHHTOB, MepeaBH-
raloT CeTKy AO TOYHOIO COBMeLIEHHSi KpecTa HHTeH ¢ H306pakKeHHeM
npeamera.

CobnoneHne NaHHOTO reOMEeTPHYECKOrOo YCJOBHA MPHBOAHT K TOMY,
YTO BH3HDHAs OCb MpPH BpalleHHH TPy6bl o6pa3dyer KOJJIHMALHOHHYIO
njaockocte. Pacxoxaenne Mexay orcyeramu npH KIT u KJI npeacras-
asieT cobol ABOHAHYI0 Koarumayuonunyro owubry (puc. 24, a).

3. Ocb BpamweHns Tpy6H AONKHA OHTHL NepneH-
AHKYyNnsaspHaAa K OCHOBHO# ocH npubopa.

Jns BHNONHEHHS TpeTbed MOBEPKH TEOMOJNHT, YCTAHOBJEHHbIA Ha
pacctonaHuH 10—15 M OT cTeHH BHCOKOro 3[aHHf, TILATENbHO HHBEJH-
pyloT. 3aTeM OTLICKHBAlOT NpH MNOMOLIY 3pHTEJbHOA TpyOhl Ha CTeHe
3llaHHA YeTKO 0003Ha4yeHHYI0O H JIeTKO OTJHYHMYIO TOYKY, HanpHMep 3a-
6uTBHI KOCTbIb, FBO3Ab H T. N. (TouKy K Ha pHc. 24,6), H HaBOAAT HA
Hee kpecT HHTefi ceTkH. [locne 3Toro ocnabasioT 3aKpenHTebHHI BHHT
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Tpy6H H NJAABHO ONycKawT O6GBEKTHBOM BHH3, MOKa OHa He 3aiMeT ro-
pPH3OHTa/lbHOE MoJsioXKeHHe (onpeneasictcs Ha raa3). Ilomouunk Habuio-
AaTess OTMeuyaeT Mo YKa3aHHIO HabJiofaTess KapaHAaulOM Ha CTeHe
Touky K., Ha KOTOPYIO MPOCKTHPYETCS TOYKa nepeceyenus nuted. 3atem
TpyOy liepeBOASIT yepe3 3eHHT, CHOBA HAaBOAAT BBepx [la Ty e BLIOpan-
HYI0 TOYKY, nmocjac 3Toro TpyOy ONycKalT BHH3, M HOMOUIHHK Hal/o-
Aatean orMeyaeT Touky K,, Ha KOTOpYI MNPOCKTHpYETCs nepeceucHHe
HuTEH.

Ecan toukn K, n K. coBnaayt, ToO nocTaBjicHHOe YCJoOBile cjaepyeT
CYHTaTh BLIMOJIHEHHBIM; €CJH )€ 3TH TOYKH He COBHAAYT, TO YCJOBHE
HapylleHo; NPHYHHA 3TOro — HEePaBeHCTBO Mexkay cobofi ABYX noa-
CTaBOK TPYyOm.

B 6oJbluHHCTBe COBpeMeHHHX TEOJOJHTOB coS/10l€HHe paccMaTpH-
BaeMoro yc/oBHA rapaHTHpyerca 3aBoaaMH. Ecau ke npu nosepke o06-
HapY>XHTCS ero HapylieHHe, TO NpPHOOP HCOPABAAT B chnelHajbHOR
MacTepcKoOH HJH Ha 3aBoje.

B teopoaute TTIl nepneHAHKyasspHOCTb OCH BpalleHHs TPyObl K
OCHOBHOM ocu npubopa nomepscTCcA € MOMOILbIO HaKJAAaJHOTO YPOBHA.
Ho chHayana ciepyeT noBepHTb €caM HaKJaAHOH ypOBeHb, OCb KOTOPOro
ponxkHa OblTb napaJnneibHa obpasyiomled unang (mandsl —3TOo Te Mec-
Ta LUMJAHHAPA OCH BpalleHHs TpyObl, Ha KOTOpble YCTaHaBJHBAKOT Ha-
KnanHof ypoBeHb). HJia MoBepKH ypoBeHb YCTAaHaBJHBAalOT Ha uwandu H
C MOMOUIbIO NOLABbEMHbIX BHHTOB MPHBOAAT €ro Ny3bipeK B HYJ/b-NYHKT.
3ateM, NoaHAB ypoBeHb, nosopauxBalor ero Ha 180° u cHoBa ycraHas-
auBao1 Ha uande. Ecan nyssipek ypoBHA Nocjae 3TOr0 OKaxercs B
HYJb-NyHKTE, TO YCJAOBHe BbINOJIHEHO. B mpoTHBHOM cayuae Asa Hcnpas-
JIeHHI YPOBHSI cJielyeT NepeMeCTHTb ero ny3nlpek ¢ MNOMOIlbIO HCNpa-
BHTEeJIbHLIX BHHTOB YPOBHA B CTOPOHY HYJb-NYHKTa Ha MNOJIOBHHY OT-
KNOHEeHHs, a 3aTeM MPHBECTH B HYJAb-NYHKT NoibeMHbiMu BHHTaMH. [lo-
BCPKY YPOBHsi HeOO6XOZHMO MOBTOPHTb, a 3aTeM YyXe C MNOMOLIbIO YpOB-
HS NPOM3BECTH MOBCPKY MNepneHAHKY/AAPHOCTH OCH BpauleHHd TpyOH K
OCHOBHOH ocu npubopa Tem Xe clloco60M, yTO H MOBEPKY YPOBHS Ha
FrOPH30HTAaJbHOM Kpyre (cM. noBepky l), HO TOJbLKO B 3TOM cJyyae no-
JOXeHHe Ny3npbKa HaKaagHOro YypOBIiA NCpeMellaloT B CTOPOHY HYJb-
NyHKTa He HCNpPaBHTEJbHLIMH BHHTAMH YPOBHA, a HCIpaBHTEJbHbLIMH
BHHTaMH NOACTaBKH TPYy6bl (HCnpaBHTeJbHble BHHThI HaKJOHA OCH Bpa-
leHHs TPYObl), HAXOAALIHMHCS B HHXKHeH yacTH ee.

Ownbka x (cM. pHC. 24,6) B oTcyeTe MO TFOPH3OHTAJbLHOMY KpYTY,
BHI3BaHHAasi HeNeprneHAHKYJASPHOCTBIO OCH 22 BpallenHss TPYOW K OCHOB-
HoM ocH nmpH6opa HJH, HHAue rOBOPA, HaKJOHOM [ OCH BpAalleHHA Tpy-
6bl, 3aBHCHT OT BEJHYHHH CaMOTro HAKJOHA H OT BeJIHUHHBI yrJia HakJo-
Ha Vv Jlyya BU3HPOBaHHA H onpeneaserca no ¢opmyne

x=itgv. (1V.2)

[Tpu ropH3oHTa/NbLHOM NOJIOXKEHHH Jyya BU3HPOBAaHHA MOrPEUINOCTb
x paBHa HyJo. CnenoBaTesbHO, NMPH BHINOJHEHHH TEOAOJHTHLIX padoT B
yCJIOBHSIX, KOrAa 3pHTENbHYI0 TPYOy HeT HeOoOXOAIMOCTH OTKJOUATD
BBepX HJH BHH3 OT rOpH30HTa NpHOOpa, NOrpeuiHOCTb 32 HAKJOH OCH Bpa-
weHHa TpyObl He onacHa AJA TOYHOCTH pe3yJabtarta. Ml HaoGoport, ecJH
IIPHXOAHTCA BH3HPOBATbL NOA 6GOJNBLUIHM YIJOM HaKJOHA, TO MOTPeUIHOCTb
MoXeT ObITb 3HAYHTENbHONl. BoT MoueMy B TakHX cJyuasx, HanpHMep,
NpH NPOEKTMPOBAHHH TEONOJHTOM TOYEK, PAacloJIOMCHHLIX Ha pas3JiHy-
HOH BHICOTe, MOJb3YIOTCA HYBCTBHTENbHLIMH YPOBHSIMH, HaKJalbiBaeMbi-
MH Ha oCb BpauleHHs Tpy6nl, kKak, HanpuMep, B Teoposute TTIL.
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Ecan susupoarb npu KIT u KJI u omnpeneasTh HanpaBJjeHHe BH-
3HpHOI ocH (OpaTh OTCYeTH) MO CPeAHeMY MOJOMXKEHHI0 H3 [ABYX, TO
owHnbka x GyaeT paBHAa HYJK MNPH YCJOBHH, ONHAKO, HTO HAaKJOH OCH
BpallleHHsi TpyObl NMPOHCXOAHT TOJbKO H3-3a HEpaBeHCTBA  MOACTABOK
TpyObl. ECiH XKe HakJOH 3TOH OCH NPOHCXOAHT H3-3a HEBEPTHKAaJNbHOCTH
OCH BpallleHHs caMmoro npu6opa, TO NOrPelHOCTb X He YCTpaHseTcs NpH
BH3HpoBaHuH npu KII n KJI. Bor noyeMy oueHr BaxkHO, yTOOGH OCL Bpa-
IleHHs caMoro npu6opa 6bljia BepTHKa.JbHA, HJH, YTO BCe DaBHO, TOpH-
30HTaJIbHBLIA KPYT Oblal CTPOro ropH30HTaJEeH.

4. BepTHKkaabHasn HHTb CeTKH JONXHAa JeXaThb B
KONJHMAaUHOHHOHN NNOCKOCTH TPYOhB, OCTaJdbHbBIE HH-
TH AONXHL OLITb K HeH NepneHOAHKYJSPHBHL

[Ipn moBepke TeoAO/NHTAa CHayana HHBEJHPYIOT H HABOAAT 3pH-
TeJbHY!0 TPYOY HAa ueTKO BHIAGJAILLYIOCA TOYKY (ee MOXKHO OOO3HAUHTh
KapaHQaliOM Ka CTeHe 3MaHHA) Tak, uToObl H306pakeHHe ee 0Ka3a/a0Ch
COBMELIEHHbBIM C OMHHM H3 KOHUOB BepTHKaJLHOII HHTH ceTKH. 3artem
Nna1aBHO nepeMeuwlaioT TpyOy NpH NOMOLLK HABOJAAIEr0 BHHTA TPYOHL.
Ecan usobpakenve TOukH Oyaer coBnaaarb C UHTbIO Ha BCeM ee NMPOTH-
XEHHH, TO YCJOBHE BHINOJHEHO, MPH CMeLleHUH H300paxKeHHS TOUYKH C
HHTH TpeOyeTcs NOBEPHYTb CeTOYHOe KOJLUO, a 34aTeM MOBTOPHTb MO-
Bepky. [locse aroro caeayer noBTopHTb moBepky 2. O6Ge rsiaBHLIE HHTH
CETKH Hape3aloTcs OObIYHO B3aHMHO MepNeHAHKYJAAPHbIMH, MO3TOMY [0~
CTATOYHO MOBEPUTb NOJIOXEHHe TOJbKO OJHOH BepTHKANbHOIl HHTH.

[loBepkH 6yCCONIH TEOLOJNHTA

1. MarduuTHasa cTpeaka JOJXHa cBob6oaHO Bpa-
matbca Ha ocTpHe wnuadA [log neficteueM  NOLHECEHHOrO K
CTpeJIKe CTaJbHOro npeiamMera (HanpHMep, MEPOYHHHOTO HOXKA) CTpeKa
ANOJIXKHAa CBOGOAHO BpallaTbCA H TOYHO BO3BPAlLaTbCA B MEPBOHAYA,lb-
HOe MO0JIoXKeHHe (YTO 3aMeyaloT MO MOJOXKEHHIO OJHOrO H3 KOHUOB CTpeJi-
KH) mnocJe ynaneinus 3Toro npeamera. Ecan noclle HeCKOJAbKHX TaKHX HC-
NbITaHH#A OKa)XKeTcsl, 4YTO CTpeJiKa He BO3BpALUACTCA B MepBOHAayaJbHOE
NoJIOXKeHHe, TO NoJb30BaThCc 6ycconbi Hesb3d. OHa 60 HEAOCTATOU IO
HaMarHuueHa, nH60 uMecT aedeKTHl OCTPHA IUMHJSA, HA KOTOPOM Bpalla-
eTc cTpeaka, Jau60 pedekTH B arate (kaMeHb, KOTOpPbIM CTpeJsKa
COMPHKACAEeTCA C OCTPHEM LLIMHASNA).

2. MarHHTHas cTpenkKka AO0JAXHA 6LITb YpaBHOBE LI e-
H a. Byccosb, ecin OHa cbeMHas, A/ NMOBEPKH YCTaHABJHBAETCA Ha TEO-
OOJIMT, Ha cBOe MecTo. TeOJOJIHT HHBEJHPYIOT, H €CJH KOHLUHW CTPeJKH
PacmosIOXHJHCh B MJIOCKOCTH KoJibla 6yCcCOJH, TO YCJOBHEe BhIMOJIHEHO.
B nporHBHOM ciayuae Heo6XOAHMO COOTBETCTBEHHO NepeABHHYTb TPYy-
3HK, HMEIOLLHACA Ha CTpeJkKe.

3. MariuTHasa CTpeaKa He JOJNXKHAa UMETb 3KCI€H-
TpUcHTeTa B HaauuuH AH60 OTCYTCTBHH 3KCUEHTPHCHTETA CTPEJsIKH
y6ex1aloTCH, OTCYHTLIBAs MO eC KOHUAaM; B NepBOM CJiyyae pa3HOCTb
oTcyeToB paBHa 180°. BausAHHC 3KCUEHTPUCHTETA CTPENKH HCKJIOYAeTCH
B CpeAHeM H3 OTCUeTOB (OTCYET MO [0KHOMY KOHLY CTPeJKH A0.KEeH
ObiTh yMeHblieH Ha 180°).

4. HyneBoil nnaMerp Kkonbua 6YyccoOnNH f0NXeH Ha-
XOAHTbCA B KONJHMAUHOHHON MNJAOCKOCTH TPpPYyOu.
B TeoponuTax co cbeMHoM OGyccOJbiO 3TY NOBEPKY BbIMOJNHSAIOT TaK: yc-
TAQHaB/MBAIOT TEOAOJHT Ha WTAaTHB, HHBEJHUPYIOT €ro, HajeBawT G6ycC-
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CcOoJb H, HaBelf 3pHTeJbHYyl0 TPY6y Ha Kakof-au60 NpeaMeT MECTHOCTH,
GepyT oTcueT no Gycconu. 3aTeM CHHMAWT Gyccoab, nepeBoAAT TpyGy
yepe3 3eHHT H CHoBa HajaeBaioT 6yccosb. [locsie 3toro Hasoasat TpyOy Ha
Ty Xe TOYKY H AenaloT orcueT no 6yccosd. EcaH oba orcyera oTJHua-
10Tca poBHO Ha 180° TO ycsnoBHe BminoJHeHo. B mpoTHBHOM cayuae my-
TeM MNOBOpOoTa 6YycCO/H C MOMOLUBIO HCIIpaBHTEJbHbIX BHHTOB MNpH Jep-
XKareqe 6yccoan cienyer mOOHTbCA, YTOOH OTCHET MO CeBEPHOMY KOH-
Ly CTpeJKH Obil paBeH cpealieMy H3 aABYyx oTcyeTroB. EcaH Hcnpasaenue
OCYLIECTBJIIETCA MpH IOCAeAHeM MOJNOXEeHHH O6ycCosH, TO K NepBOMY
oTcyety cJaeayer npu6asutb 180° a ecam npH nepBOM, TO OT BTOPOrQ
oTcueta OTHATbL 180°.

§ 36. MpaBuaa o6GpauieHHA ¢ TEOA0NHTOM

HapexHocTb pe3ysbTaTOB H3MepeHHH, yAOOCTBO H NPOH3BOAHTE/b-
HOCTb paboTHl N0 H3MEPEHHIO YrJIOB MOJHOCTbIO 32aBHCAT OT COXPaHIIOCTH
H PeryJHpOBKH TEOAOJIHTa, fBJsollerocs NpHO6OPOM TOYHbLIM, a MO YCT-
POACTBY TOHKHM, C MHOTHMH TLIaTeJbHO NOJAOTHAHHBLIMH yacTAMH. Hepno-
cTaTo4HO GepeXkHoe o6palieHHe C TEONOJHTOM MPHBOAHT K paccTpoHCT-
BY B3aHMHOTO pacloJOXeHHs ero JeTajed, a HepeiAKO H K INOJIOMKe.
IloatoMy npu ofpalllcHHH C TEOAOJHTOM CJleAyeT cTporo cobsoaarb
CJCAYIOlHe 3JleMeHTapHble NpaBHa.

1. Heo6xonHMO Hay4yHTbCSI aKKypaTHO YHKJaAbiBaTb TeOA4OJHMT B
SHK (HAH QyTasp); He cleayeT BHIHHMAaTh TEOIOJHT AO TeX nop, No-
Ka He OyJeT YCBOEHO MOJIOXEeHHe OTHeJNbHHX ero yacTed B sILIHKe.

[1py BbIHHMaHHH W YKNaAHBaHHH B SIIHK HIAH QYyTaAp TEOAOJHT
GepyT 3a NOACTABKY HJM 3a BTYJKYy JHMOa, HO He 3a JHMO HaH TpyOy.

Teoroaut cnaeayer ykaaanBath ¢ 6oJbliof ocTopoxHocThbio. [lpen-
BapHTEJbHO HAa0 OTKpPENHThL 3aKpPeNHTEJbHHe BHHTH JHMOa, anuaaiH H
TpyOn. Koraa teonosHT 3afiMeT B flllHKe Hajasexalllee NOJOXCHHE H OY-
JeT 3aKpenJieH YNakoBOYHLIMH BHHTAMH (3a)KHMaMH), 3akpenHTesibHHeE
BHHTH TPyOhl, AHM6Ga H ajHAaAbl CHOBa 3aBHHuYHBalOT. Kpbilika siinka
(nnH MeTaanuyeckHit GyTasp) AOMKHH cBO60AHO 3aKpmBaThCcsA; NpH 06-
HapyXeHHH Kakoi-1H60 3afepKKli HeoOXOAHMO NDPOBEPHTH MpaBHJb-
HOCTb YKJIaAKH npuH6opa 3 sWHK (HAH dyTasp).

AwHk (AaH GyTaAsip) ¢ YJAOXKEHHHIM TEOAOJHTOM [AOJXKEH HaXOJAHTb-
CAl TOJIbKO B BEPTHKAJbHOM MOJIOKEHHH.

2. TlepeBo3siT TEOLOJHTHl OYEHb OCTOPOXKHO, NPHHHMAA MNpPH 3TOM
BCe Mepbl K TOMY, YTOOb H36exaTb TOJYKOB, BO3HHKAIOLLHX MPH TPaHC-
noptHpoBke. [las 3toro noxa npHO60OpH HEOOGXOAHMO YKJaAhBaTbh CJOH
COJIOMBI, CEHa, CTPY>XCK HJH APYroH KakoH-JH60 MArKoH NOACTHJIKH,
cnoco6Hoil aMOPTH3HPOBAaTbL MNepejayy TOJNYKOB Ha NpHOOPH, a Kpome
TOro, 3aKpenuTtb rpy3 ¢ npubéopamu npu NOMOLIH BepeBoK. He caeayer
noMeinaTtb npubop Haja OCLIO 3KHNaXa.

3. HoxxKH wTaTHBa nepej ero yCTaHOBKOH HEOOXOMHMO pacc/iaGHTh,
oTBCpHYB Gapaluki (BHHTHI, NPHXKHUMAIOLLHE HOXKKH K ro/OBKe [ITaTHBA);
nocJjie YCTAaHOBKH WITAaTHBA Ha HY)KHOH BBHICOTe BAABJHBAIOT HOXKH IITa-
THBa B FPYHT TaK, 4YToOH roJIOBKa WTAaTHBA PacnosioXH/Jacb TOPH3OH-
TaJbHO, MOcJie yero 3akpennsior GapawkH. [lo okoHuaHHH H3MepeHHil Ha
NYHKTe CHayaja OTKpenssiorT GapalukH, a 3aTeM yxe CKJ1aablBalOT HOX-
KH wraruBa. Ha 30LI6K0/ NOBEPXHOCTH 3€MJH HOXKH LWITAaTHBA yCTaHas-
JIHBAIOT Ha 3a6HThe KOJbA.
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4. [lpu nepeHoce TeOAOJNHTA C OAHON BepLIHHHW YIJIa Ha APYryio MNpH-
60p oCTaeTcsi NpHKPeMJEHHHM K LITATHBY, KOTOPbii CO CJ/IOXKEHHHIMH
HOXKKaMH YKJaJblBalOT Ha NJeyo ¢ JerkHM HakJoHoM Ha3ad. Ilepenoc
TE€OJOJHTa NMPH CHJALHO HAaKJOHEHHOM, a TeM G6oJiee FTOPH30HTAJbHOM [10-
JIOJKEHHH ILITaTHBA HENOMYCTHM.

5. BbiHYTHIl H3 fAlIHKA TEOLOJHT CjeayeT [oCje YCTAaHOBKH Ha ro-
JIOBKe LUTATHBA cpa3y Ke NPHKPenHTb CTaHOBbIM BHHTOM. Henb3si oc-
TaBJATb TEOJOJHT Ha [OJIOBKEe LITAaTHBA He [PHKPENJeHHHM CTaHOBhIM
BUHTOM Jaxe Ha CaMbli KOPOTKHil NpOMe)XYTOK BpeMeHH. 3aKpenjeHHe
TeO40JIHT2 CTAHOBbLIM BHHTOM JO/2KHO ObITb TaKHM, YTOOH MOABEeMHHe
BHHTHI BpalllaJHch 6e3 0coObIX YCHIHH.

6. Heo6xonuMo caeautb 3a TeM, 4To6bi MOAbeMUble, a TaKXKe HaBO-
JAsAlulHe BHHTBH pa6o1ajH cBoei cpeaHeit yactblo. [loartoMy He caeayer
AONYyCKaTh BBHHUHMBaHHA MJH BLIBHHYHBAHHA 3THX BHHTOB Q0 OTKa3a.

7. JIIBH>KeHHe HaBOASIIHX BUHTOB cJelyeT 3aKkaHYHBaTb BBHHYHBA-
HHEM, 2 He BHIBHHUHBaHHeM.

8. Hesakpensenniie 3puTenbHasi 1py6a M Kpyrd MOJIKHBL MOC/AE OT-
KpenJjeHHs 3a)KMMHbIX BHHTOB BpalllaTbhCsi Jerko, 6e3 ycHaui. Ecan ke
JABHX(EHHe 3THX yacTeil OKa3nBAaeTCs TYrHM, TO Hajl0 BHHMAaTeJLHO H3Yy-
YHTb NPHYHHY TOPMOIKEHHUs BpallleHHss W YCTPAHHTDH ee.

9. B poxanuByio noroay pa6otath ¢ 1€0A0JHTOM Heab3s. IIpH
KPaTKOBpeMEHHOM J[0’KJ1€ TeOJOJHT MOXHO OCTaBHTb Ha WITaTHBE, HO
00fi3aTeqbli0 HAKPbLITb HENpOMOKaeMbiM yexJoM. [Ipn Bo3BpalleHHH no-
MOHf OTCbIpeBIIHH TEOAOJHT HYKHO HeMeAJeHHO BbIHYTb H3 flLIHKA H
JaTb eMy MOCTeNeHHO INPOCOXHYTb, a 3aTeM MpoTepeTb MATKOH CYXOH
TPANKOH.

10. HapyxHble yacTH Teoa0/nHT4a caeayeT CHUCTEMATHYECKH NPOTH-
paTb MATKOM CYXOH TpSANKOH, YTOObl CHATH Mblb H IPSA3b H TeM CaMbIM
npelynpeiHTb KOppo3Huio. Bpems or BpeMeHH HeoGXOAHMO MpPOTHPATh,
a 3aTeM CMa3blBaTb KOCTSIHbIM MacJiOM H BHYTPEGHHHe TpYLIHeCs 4YacTH.
ST10 paspeliaeTcs Aes1aTb JHUb ONBITHOMY HCMOJHHTEJIO.

§ 37. CnocoObl M3MepeHHS FOPU3OHTAJbHbIX YIJOB

H3MepsiTh yriBl MOXKHO TOJIbKO BbiBepeHHLIM TEOJ0JHTOM. YCTaHOB-
Ka TEOJO0/NHTA B BepliHHe H3MepseMOro yrja COCTOHT H3 ABYX OCHOBHBIX
onepauHii: LeHTPHPOBaHHA TEOJOJHTa HaA TOYKOH, ob6o3Hauaouleid Bep-
WHHY yrjaa, H HHBeJHpoBaHHA npHbopa.

LenrpHpoBanHe GOJbUIHHCTBA TeXHHYECKHX TEOMOJNHTOB OCYL1ECT-
BJISETCS MPH NOMOILH OTBeca, MOABEUINBAEMOro Ha KPIOK CTAaHOBOr'O0 BHH-
ta. OcTpHe THpH OTBeca AOJXKHO PacnoaraTbCsi HajJ TOYKOH (BepIIHHA
yraa), o603HayaeMOH, B YaCTHOCTH, LIAANKOH rBO3Asf; COBMelleHHE OCT-
pHA oTBeca C TOYKOH AOCTHraeTcsi Ha)KaTHeM HOTOH Ha LUMOpPhHl HOXKEK
IUTaTHBA H NepeMelleHHEM TeONOJHTa Ha ro/IoBKe LiTaTHBA. LleHTpHpO-
BaHHe HajJ BepLIHHAMH YIJIOB C KOPOTKHMH CTOPOHaMH H yrJjoM, GJH3-
KHM K 180° csaeayeT BbiMOJHATH BO3MOXHO TOYHee.

lleHTpHpOBaHHe HEKOTOPbIX ONTHYECKHX TEOAOJNHTOB OCYILeCcTBAsieT-
csl IpH NMOMOILH ONTHYECKOro LEHTpPHpa — npHcrnocobyeHus, 6osee coBep-
LIEHHOro, 4YeM OTBec, COCTOAlLlero H3 NPHKPENJEHHOr0 K HHTH rpysa.
[Topsimok HuBesnpoBaHHA npuHbGopa onHcaH B § 35.

Hnsi H3MepeHHsi yrana OObIYHO B KOHUAX JHHHi, 0Opa3yiouHX yrod,
yCTaHaBJHEAIOT BEUIKH; ecJH XKe CTOPOHb yria Kopoye 50 M, TO KOHUW
X O0603HAYAIOTCA IUNHJAbKAMH OT JEHTH, 3pHTeAbHYl0 TPy6y HaBOAAT
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Ha BeLIKY HJH LIMHJBKY TaK, 9TO«
¢ O C KpPecTOM HHTeH CeTKH Ohljo
coBMelleHo H3o0paxeHHe TOUKH
BEelIKH HJH LINHJbKH, BO3MOXHO
6nHKe pacmooJOXKEeHHOH K OCHO-
BaHHIO.
Topr3oHTanbHBIE yrin H3Me-
pPRIOTCA yaule Bcero cnocoboum
B npueMoB. MHoraa npH Heo6xoaH-
A B MOCTH IOBLILIEHHS TOYHOCTH H3-
MepeHHs YrJ0oB 1-MUHYTHHM H
A 30-CeKYHIAHLIM TEONOJHTOM MNpH-
MEHAIOT cNnoco6 MOBTOpPEeHHH.
Puc. 25, H3MepaemMme TrOpH3IOHTAAbHbLIE Cnmoco6 npHenmoB. Yro-
yram B B A 6Bl MOJYUYHThL BeJHYHHY H3Mepsie-
MOr0 TFOPH30HTa/JbHOrO yr.a f=
=ABC (pHc. 25), 3akpenasioT JHMO, ocBOGOXKAAIOT ajHAady, HABOAAT
spHTeJIbHYI0 TPYOy CHauyaja Ha mnpaByio Touky A H Gepyr orcyer, 3a-
TeM — Ha JeBylo Touky C, nenas COOTBETCTBYIOIUHA OTcyeT. Yroa B Bhi-
YHCJIAeTCA KaK Pa3HOCTh ABYX OTCYETOB — 1IpaBHH MHHYC JCBHH, TaK Kak
NOANHCH AeJieHHH Ha JHMOGe BO3pacTalOT 10 XOAYy 4acoBOH CTpeaxH. EcuH,
HanpHMep, OTCYET NpPH BH3HPDOBAHHH Ha TOYKY A o0OKasajics paBHHIM
126°47’30”, a npu Bu3HpoBaHMH Ha Touky C — 38°51'00”, 10 PB=
=126°47"30"—38°51’00” =87°56"30".

BhlyncsaeHHoe TakHM 06pa3oM 3HaycCHHE SBJSAETCS Pe3yJbTaTOM Yr-
J1a, H3MEPeHHOro OAHHM noJiynpHeMoM. [lJsi H3MepeHHS yrja BTOPHIM
noJynpHeMoM JHMO6 IOBOPayHBAlOT Ha MNPOHU3BOJbHHIA yroa (NpHOJH-
autenpHO Ha 90°) *, 3areM 3akpemnsior JHMG, TpyGy nepeBoAsAT uepe3
3eHHT H MNOBTOPAIOT Ha6JIOJeHHs B TOH e MOCJefOBATeJbHOCTH, YTO
H B nepBoM noaynpHeme. ITycTb GHJIH NoJyYeHb pe3yJbTaThl: OTCYeT NPH
BH3HpPOBaHHM Ha Touky A pasen 31°14'40”, a Ha Touky C — 303°18°0”.

B stoM cayuae K oTcuery Ha Touky A (yMmeHbllaeMoe) HYXHO IpH-
6aButh 360°, Tak uyto P = 391°14’0” — 303°18'0” — 87°56°0”.

PacxoxneHHe pe3yabTaToB NepBOro H BTOPOro NOJYNPHEMOB He
JOJKHO ObiTb 6osiblie OBOHHOH TOYHOCTH OTCYHTBLIBAHHA NO JHMOY.
B HaweM npuHmepe 3TO YCJOBHe BLIMOJHEHO, MO3TOMY H3 ABYX IOJYY€H-
HHX B NOJynpHeMax 3HauyeHHH YyrjoB BLYHCJAIOT cpefHee apHPMeETH-
YyeCKoe, KOTOpoe H NpPHHHMAaeTcs 3a OKOHYaTe/bHOe 3HayeHHe yrja, H3-
Mep;t;i”}{i{oO”AByMa noJynpHeMaMH HJH OJHHM 1pueMoM: P = 87°56’+
+———— = 87°56’15".

2

Pesysbrar H3MepeHHS yIia NOJHLM NPHEeMOM CBOOGOAEH OT KOJIM-
MalHOHHOH OLWHOKH.

Touka B sBasieTcs BepUIHHOA yryoB B H A, AOMOJHAIOIIHX APYr
apyra po 360°. Iloatomy Kak B mnpouecce H3MepeHHH, TaKk M NPH BH-
YHCJIEHHHX CJeLYyeT NMOMHHTb, 3HadeHHe KaKoro yria (B HaH A) AOJMIKHO
OHTh OnpeneJeHo, ¢ TeM, YyToObl He AONYCTHTh OWIHOKH NPH 3anHCAX B
XKypHaJe, a IJlaBHOe — NPH BBIYHCJIEHHSAX.

B cayuae HeOOXOLHMOCTH HYXHO HM3MEpPHTb TeM e TEOL0JHTOM
yroa ¢ Gojiee BLICOKOH TOYHOCTbIO HJH YBEJHYHTh YHCJIO NPHEMOB JHGO

¢ [Ipu M3MepeHHAAX TEOAOJHTAaMH C OAHOCTOPOHHHM OTCYHTHIBAHHEM, HaUPHMep
T15, T20, T30 u xp., pekoMeHAyeTcsa [25] cOXpaHATb AUMG HENOABHAKHbIM.
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(npu u3MepeHHAX 1-MHHYTHHM H 30-CeKYHAHHWM TeONOJHTaMH) MNpHMe-
HHTb COCO6 NOBTOPEHHH.

BeanynHy yraa A BHYHCASIOT 1O TOMY XK€ NPaBHAy: NpaBHil OT-
C4eT MHHYC JIeBHH, NpHyeM AJs yria A npaBuM Oyaer OTCYeT NPH Ha-
BefleHHH TPyOW Ha Touky C, a JeBhM — Ha Touky A. Toraa B mepsom
noaynpseme nonyunm: A = _(38°51'00”+360°) — 126°47°40” = 272°03'20”
H BO BTOpoM moJsynpHeme A = 303°18°00” — 31°14'40” = 272°03"20”.

Cnoco6 nosTtopeHHH [Ipr cnocobe noBTOpCHHA yroa H3Mmeps-
IOT HEeCKOJLKO pa3 Kak B TNepBOM, TaK H BO BTOpoM noaynpHeme. [lpH
3TOM, YTOOM YMEHBLUIHTh NOrpellHOCTb COGCTBEHHO  OTCYMTHIBAHHA IO
Kpyry (aT0 HanboJiee 3HAUHTEJbHHIH HCTOYHHK CJAYYAHHBLIX MOrpeliHocTei
H3MepeHHs YrIJoB), NOCTYNamT cjeayoulHM obpasoMm. HabawageHus Ha
NepByi0 TOYKY H OTCYET OCYUIECTBJAIOT TaK Xe, KaK H B crnocobe mpHe-
MoB. Tak >xe BbLINOJHSAETCH H HaBejgeHHe TPyObl Ha BTOPYIO TOUYKY, OXHa-
Ko 6e3 OTCYHTHBaHus Mo JuMOy (HHOraa ero neJjalT TOJbKO B KOH-
TPOJBHHX LeJAX), Hocie 9ero OTKPenasioT JHMO H BpallleHHeM ero Ha-
BoasAT TpyOy CHOBa Ha NepBYIO TOUKy. J3akpenuB Jum0, BpallleHHeM
anuaaanl HaBoOAAT TPyOy Ha BTOPYIO TOYKY; TakHM o6pa3oM, Hamepse-
MblH yrosl 6yaeT OTJoKeH Ha JuMOe ABaXKAbl. 3aTeM, Bpauias Jum6 Ha-
3al — Ha NepBYyIO TOYKY, a aJHAaLy — Ha BTOPYI TOUKY, OTKJaAbiBalOT
TaKHM Xe NYyTeM yroJ Ha JHMGe B TpeTH#l pa3. ITO NOBTOPSAETCH CTOJBKO
pa3, CKOJbKO HeoOXOZHMO COrJMacHO 3aflaHHOH TOYHOCTH H3MEepeHHH.
Btopnuunit orcaer no auMOy GepyT JHIUb NOCJe TOCJAeAHero HaBeAeHHS
Tpy6bl Ha BTOPYIO TOYKY (Mocjie mNOCNAeXHero MNOBTOPEHHHA H3MepeHHs
yraa), Uto6bl noJiyuyHTh 3HayeHHe yrJia, Pa3HOCTb OTCYETOB AEJAT HA
YHKCJIO NTOBTOPEHHH.

Hsmepenne yria mo cnoco6y NOBTOpEHHH BLIMOJHSIOT He MeHble
yeM AByMs noaynpHeMaMu. IIpu 3ToM, uTO6Gbl yMEHBIHHTL CHCTEMAaTH-
YeCcKYyl0 NMOTFPelIHOCTb yBJIEKAHHA JHMOa NpPH BpalleHHH aJHoaan, H3Me-
PAIOT BTOPBIM TNOJIYNPpHEMOM OonoaxuTeabubid yz2onr A. MHoraa ¢ uenblo
NOBLILIEHHS TOYHOCTH pe3yJsbTaTOB H3MepeHHe yria crnocoboM moBToOpe-
HHH TIpOM3BOJAAT HECKONbKHMH NPHEeMaMH, MpHYEeM AJIA YMeHblleHHsS CH-
CTeMaTHYeCKHX TNOrpellHOCTel aesneHHi JuMOa ero MOBOPAaYHBAIOT MEXAY
NpHeMaMH Ha yroJa

360°

= IV.3
V=" " (IV.3)

rpe n — 4YHCJO NPHEMOB.

§ 38. ToYuHOCTL M3MepEeHHS TOPH3OHTAJNBHHLIX YIJIOB

TOYHOCTb H3MepeHHS TOPH30HTAJLHOIO Yrjia 3aBHCHT IJlaBHbIM 06-
pa3oM OT NorpeumHocTeir camoro npHb6opa (3a cuet 3KCLEHTPHCHTETa aJjiH-
AaiH, KOJNJHMAIlHOHHON OWHGKH H JP.), OT TOYHOCTH YCTAaHOBKH NpH6O-
Pa ¥ BeX, OT TOYHOCTH BH3HDOBaHHS H OTCYHTHBAHHA 1O KPYry. MoxHo
CYHTaTh, YTO NOrpelIHOCTb OTCYeTa 10 BepHbhepaM B CPeAHEM paBHa FHoO-
JIOBHHe TOYHOCTH BepHbepa. HampHmep, B TEOXKOJHETe C TOYHOCTHIO
BepHbepa 1’ norpemHocTs orcuera paBEa 0,5'; B Teogoante 30-ceKyHR-
HOH TOYHOCTH mnorpeimiHocTb orcuera 15”. BausHHe 3To#t mnorpelwHocTH
Ha OKOHYaTeJbHBH pe3yJbTaT MOXHO YMeHbIUHTb, H3MEpss YroJ Crnoco-
60M nOBTOpeHHH.

Kak ykasnBasocb B § 37, BJHSHHe NOrpelIHOCTH LEHTPHPOBAaHHSA
TEOAO0JIHTA YBEJIHYHBAJAOCL C YMeHbIIeHHeM AAHH CTOPOH YyrJaa H C IpH-
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6anxenveM ero Kk 180°. Tak, npH anuHe CTOPOHH b, paBHOH 20 M, H mNo-
rpeHOCTH UEHTPHPOBAHHs, PABHOH 2 CM, MOrpPelIHOCTb H3MEpPeHHs yr-
aa, 6anskoro x 180°, Moxer gocturHyTb =7’. [loatoMy B nomoGHLIX
C/yyasiX TEOJONHT HeoO6XOLHMO LIEHTPHPOBATb OCOOEHHO TILATENbHO, He
AONyCKas OTKJOHEHHS O€TPHA OTBeca OT TOUKH OoJiee yeM Ha 2—3 MM.

[TorpemHocTb HaBeleHHsi TPyOHW Ha 3HaK, YCTaHOBJIeHHBbIl B KOHIe
CTOPOHBH H3MepsieMOro YrIJa, Tak)e BO3pacTaeT NpH KOPOTKHX CTOpO-
Hax, MO3TOMY BMeCTO BeXH B 3THX CJAy4yasix CJeAyeT YCTaHaBAHBAThb Hal
TOUKOH LUMHJbLKY OT CTaJbHOH JIEHTh! MJH IBO3[b.

[Ipn xopouieM cocTossHHH mpu6oOpa M NpH COGJIOAEHHH OCHOBHBIX
NpaBHJ H3MepeHHs yraa (OTCYHThIBAHHe MO ABYM BepHbepaM, H3MepeHiHe
yrjia NoaHLIM NMpHEMOM, HaBeleHHe Ha LeJlb NyTeM BBHHYUHBAHHUA HaBoO-
ASILEro BHHTA) HHCTPYMEHTaJbHble OIUHOKH HeCylleCTBEHHH.,

B pesysbTaTe MCCJeIOBaHHH YCTaHOBJIEHO, YTO NpejesbHas norpell-
HOCTb M3ME€peHHS yria OAHHM NPHEMOM INpPH COOJIOLEHHH BCEX NMPHHATLIX
NpPaBHJ H Mep NPeNOCTOPOXXHOCTH He NpeBBILIAeT AJI BEPHbEPHOro Teo-
OOJIHTAa TIONYTOPHON TOYHOCTH BepHbepa, T.e. And l-MHHYTHOro Teojo-
anta +1,5’, a qna 30-cekynanoro 445",

§ 39. H3MepeHHe BepTHKAJIbHBIX YIJIOB

BepTHKanbHbIl KPYr MHOTHX CYIUECTBYIOLIHX TEOAOJHTOB COCTOHT
K3 JauM06a, aaupanabl ¥ LUHJIHHAPHYECKOrO YPOBHSA NPH anupazge, Y Heko-
TOPBIX HOBBIX ONTHYECKHX TEOAOJHTOB TaKOrO YpPOBHSI HerT.

JleneHHsT BepTHKaJbHOrO Kpyra COBpeMeHHbIX TeOAOJIHTOB HaHece-
HH N0 BCeH OKPYXXHOCTH M OLH(POBAHbI TAaK JKe, KaK H Ha aHmO6e ropu-
30HTaJbHOro Kpyra (pHuc. 26). PekOMeHayeTcs OTCUHTHIBATb rpajaycH No
BepHbepy, OJIH)KaHIIEMy K OKYJsApy 3pHTeJbHOH TpyOnl. B stom cayuae
YIJbl HaKJIOHA BBIYHCAAIOT 10 dopMynaM

R—L
v="5—, (1V.4)
v= R — MO, 1V .5)
v=MO—L, (IV.6)

rne R # L — otcuetst coorBerctBeHHO npH KIT u KJI; MO — MmecTO RHY-
Jisl BEPTHKAJbHOrO Kpyra, noj KOTOPHIM NMOHHMAIOT OTCYeT NPH rOPH30H-
TaJIbHOM IIOJIOXKEHHH BM3HPHOH OCH M OCH LHJHHAPHYECKOro YpPOBHS HA
ajHaaje BepTHKaJbHOrO Kpyra (Ny3blpeKk YpOBHS B HYJb-NIYHKTE).

Heo6xoaHMO NOMHHTb, YyTO OTCYeThl MO BEPTHKaJbHOMY Kpyry Oe-
PYT TOJbLKO MOCJe NMpHBeAEHHS B HYJb-NYHKT NMy3blpbKa YPOBHS Ha aJiH-
Aaje BePTHKaJbHOrO Kpyra ¢ NoOMOLLbIO ee MHKPOMETPEHHOr0 BHHTa.

Y HeKOTOpBbIX HOBLIX KOHCTPYKUHA ONTHYECKHX TEOJOJHTOB, HampH-
mep T15, T20, MecTo Hy.sss BepTHKAaJbHOrO Kpyra YCTaHaBJ/IHBaeTcs Ia
HyJb aBTOMATHYeCKH, C NOMOLIbIO 0CO60ro ONTHKO-MeXaHHYEeCKOro mnpH-
crnocobJieHHs,, Ha3biBacMOro KOMIIEHCAaTOPOM. YPOBHSI NpH ajujpaje Bep-
THKAaJIbHOrO Kpyra y TakHX TeOAOJHTOB HeT.

Bu3upys Ha onHy u Ty ke Touky npH KII1 H KJI M genas orcuerH
R un L, 3Hauenne MO onpezensiior no gopmyJe

R+L

MO = 5 *

(IV.7)



Pui:. 26. BeprHkaawbHbiél Kpyr Taxeomertpa

[Tpu BuiuHcAeHHH yraa HakjaoHa no ¢opmyse (IV.4) u MO no dop-
myae (IV.7) Heo6xoZHMO K MeHblleMy oOTcueTy npH6aBasaTb 360°. D10
cJelyeT AesaTb H B HEKOTODbIX CAyuasX BhIYHCJAEGHHH [0 (popMyaam
(IV.5) u (IV.6), pyKkoBOACTBYSCb TEM, YTO YroJ HaK/JoHa He MOIKeT
6biTh 6oable 90°.

I[Ipumep. BoiuHcauTh yroa HakJOHa v, ecad orcyeThl R==3°16" u

b= 35648 3° 16’ 4- 360°) - 356° 48
Cc ! (o} K 04 !
MO — ( + ,2 ) + .
20° 04’
= 7T' = 366° 02’ uaun 0°02’,
3° 16 4- 360°) — 356° 48’  6° 28’
v = ( + 9 ) = 2 =+ 3° 147;

v=R—MO==23°16" —0°02' =+43°14/,
v = MO — R = (0°02" 4 360°) — 356° 48" =—+-3°14’.

Ecau rpaaycel oTCuHTBIBaTb BCeria TOJbKO MO MEpPBOMY BepHbEDY,
TO AJA BbluHCAeHHA v H MO cjaeayer npumeHsTb GOPMYabl

— L 4 180°
V= R—L , (I1v.8)
2
v=R—MO==MO— [ + 180° (Iv.9)
R+ L £ 180°
MO = N 2 . (1v.10)

HIns onTHY4eCKHX TEOAOJAMTOB (GOPMyJanl MOryT ObiTh HHBIMH. Tak,
aas Teopoautos TOM, OTI, T30, T20, T15
L —R=+180

v=L—MO=MO—R =+ 160° = . (IV.11)

2
MO — R+L2:t180 . (IV.12)
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Ecau yroa HakJoHa H3MepseTcs AJs BHYHCJIEHHS MNpeBhlLUeHHR (cM.
§ 94), TO nepex MOJNyYeHHLIM 3HaueHHeM Yrja CJ/IeAYeT MOCTaBHTb 3HaK
(naoc MAH MHHYC). YTOJ HAKJOHA, H3MEPEHHHH AJIf BHYHCJIEHHS TO-
NpaBKH 32 HaKJOH JEHHH K FOPH30H1Y, CONPOBOXAaTb SHAKOM lie 001-
3aTeJbHO, TaK KaK MONpaBKa BBOAHMTICH Bcerjia Co 3HaKOM MHHYC.

B npouecce H3MepeHHsl BepTHKaJbHBIX YIJIOB HeOOGXOAHMO CJIENHTh
3a MOCTOSIHCTBOM MecTa HyJss. Kosie6aHH# ero He NOJIXKHH NPeBOCXOAHTD
NOJYTOPHOH TOYHOCTH OTCYHTHIBAHHA 110 BEPTHKAJbHOMY KpYTY.

Has yno6cTBa BLIYHCJEHHS 3HAYeHHH YrJIOB HakJIOHa XKEJaTeNbHo
cAaenaTh MeCTO HYJs BO3MOXHo 6aH3kHM K 0°0’. B npubopax ¢ ypoBHEM
Ha aJHfaje BepTHKAaJAbHOro Kpyra rakoe Hcnpabiaende MO jocTHraercs
caenywmuM obpasoM. IlpuBenss HaBOAALLIHM YCTpCiICTBOM ajJHAajibl Bep-
THKaJIbHOTO Kpyra INy3bipeK YpPOBHS Ha Heid B HyJb-NYyHKT, YCTaHaBAHBa-
IOT BepPTHKaJbHbLIA Kpyr Ha orcueT, paBHuit MO. 3areMm, neficTBys TeM
)K€ HaBOJSALIHM YCTPOHCTBOM, COBMeELLalOT HYJb [epBOro BepHbepa C
HyneM auM6a BePTHKaJNbHOrO Kpyra, mocje yero HCIpaBHTEJbHbIMH BHH-
TaMH YpOBKSI NPHBOASIT NY3LIPEK €ro B HYJb-NYHKT.

IJIABA V
OPHEHTHPOBAHHE

§ 40. Lleab opHeHTHPOBAHHSA. YTJbl OPHEHTHPOBAHHS

IlonoxeHHe YYyacTKa MECTHOCTH, CbeMK2 KOTOPOro BeAeTcs pJjs Co-
CTaBJIeHHA MJIaHa WJIH KapTbl, JIOJXKHO GbLITh ONpefeseHO B OTHOUICHHH
CTOPOH TFOpH30HTa — CeBepa, lora, BOCTOKA, 3amafa. Takoe onp2aeseHHe
Ha3blBalOT OPHEHTHPOBaHHEM YyuyacTka. [lJs1 OpHeHTHPOBAaHHA CHHMaeMo-
ro yyacTKa MeCTHOCTH MNpaKTHYeCKH TpebOyeTCsi OpPHEHTHPOBaTh HEKOTO-
pble npsiMble (B TOPH30OHTaJbHOM MNJOCKOCTH) JHHHH, pPacnoJoXeH-
Hele Ha YyyacTKe, HanmpHMEP CTOPOHb TEOHOJHTHOro xoaa (cM. § 52).
OpnenTrpoBath JAHHHIO MN (pHc. 27) — 3HAYHT ONpPeAEHTb VICA MeX-

Ay HanpaBjieHHeM MepHAHaHa, Npoxo-

P AALIEro uepes TOYKY M, M HanpaeneHH-

eM camoi JHHEH MN. ¥Yras oT cesepHo-

ro HanpaBJleHHss MepHAMaHa A0 MaHHOM

JJHHHH MECTHOCTH Ha3biBAIOTCS a3uMyTa-

Mu. A3BMYTH YyBeJIHYHBAIOTCA B Hanpas-

JIEHHH IBH)XEHHS 4aCOBOH CTPEJNKH H MO-

ryT uMeTb 3HauyeHue ot 0 po 360°. Ha

/ puc. 27 yroa A; — a3uMyT aHHHE MN.

Yrael, oTCUHTHBaemMble OT OaHxaklie-

/ ro (ceBepHOro HJH ICXKHOrO) X AaHHOR

/ JHHHH KOHLUA MepHAHaHa, Ha3blB4IOTCA

pymbamu. FyMOGH MOryT HMeTb 3Hau€HHS

or 0 no 90° K rpagycHofi BesiHYHHe

pym6a no6aBasiloT HaHMEHOBaHHe YeT-

Bepts — CB (cesepo-Boctok), OB

(oro-Boctok), C3 (ceBepo-zaman), ua-
Az npuMep IOB : 54°35".

Puc. 27, COAMMEHHE MEPHAMAHOB Mexay asuMyTaMH H pyMGaMH
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Puc. 28. A3uMyTnl 4 pyMOm aunull

HMeeTCs cjeayolulass  3aBHCHMOCTb (pHC. 28):
1) ecau niHHA HanpaBJseHa Ha CB, 10 r = A;

2) » » » » OB, » r = 180° — A?
3) » » » » 103, » r= A — 180°;
4 o» » » » C3, » r=360°- — A,

Pa3nnyaioT a3HMyTH HCTHHHbIE, HJH reorpaduyeckHe, reofe3HyecKHe
H MarHutHboie. HICTHHHble a3HMYTbl — 3TO a3HMYTbl Ha JAEHCTBHTebHOH
3eMHOH INOBEPXHOCTH M Ha YPOREHHOM NOBEPXHOCTH 3eMJH, T. €. Ha
NOBe¢PXHOCTH TeOHAAa; HX ONpefensiioT acTPOHOMHYECKHM IyTeM, C IO-
MoWb 3Be3X HAH CosaHua JH60 NyTeM NpHMEHeHHs THPOTEOAOJHTA.

B npakTHKe reoze3sHyecKMX H KaprorpadHyeckHx pabort, a cJseno-
BaTe/JbHO, H B NPaKTHKe H3HCKATEJNbCKHX, NMPOEKTHLIX H CYPOHTENbHLIX
paboT MOJb3YIOTCA a3HMYTaMH TeOA¢3HYEeCKHMH, KOTOPble OTHOCAYCH K
NOBEePXHOCTH 3JUIHMICOHJAA BpalleHHA — TeJla HCKYCCTBEHHOTO, BCINIOMO-
rare/qbHOro, HO HMeIOILEero B OTJIHYHE OT IeOHAA CTPOryi0 MareMaTHye-
cKkyio ¢opMy, 6JH3KYI0 MO pa3MepaM H O4YepTaHHAM K reoHay. [eonesu-
YeCKHe a3HMYTH HCXOJIHLIX CTOPOH reoAe3H4ecKOd OMOPHOH CEeTH BLIYHC«
JAIOT NYTEM BBEACHHA NMONPABOK B a3HMYTH HCTHHHHE,

MarHuTHble a3HMYTH ONpPEAEeAAIOT C MOMOLIbI0O MArHHTHOH CTPeJKH,
H OHH MOYTH HUKOrAa He COBNAAAIT MO CRoefl BEJHUHHE C A3UMYTaMH
HCTHHHBIMA H Teoje3HueCKHMH. MarHuTHole a3HMYThi ONpPeAeNsilOTCA He-
JOCTaTOYHO HAEXKHO, 2 MOTOMY HCMNOJb30BaHHE HX B TeOfe3HYECKHX pa-
60T4X BECbMa OrpaHHyeHo,
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§ 41. NMpamoi u 06paTHHIH a3UMYThI K PYMOHLL.
C6amnxxeHne MepHIHAHOB

Y kaxpoit npaMo#t JHHHM HMeercs ABa a3suMyra (M ABa pymb6a),
OAHH H3 HHX YCJOBHO Ha3blBaIOT NMPAMLIM, Apyroi — obpatHbiM. Hanph-
mep, Y aHHHU MN (cM. puc. 27) npsambiM a3uMytoM Gyapet yroa A,, oG-
paThuiM — Ag; y auuun NM A; — npsamMoit asumyTt, A; — o6paTHHAL.

Tak xak reorpadHueckHe MepHAHaHbI NepeceKalTcs B MOJIOCAX, TO
OHH He MapaJjJieJibHel ApPYr ApPYry H tTem OoJblle, yeM OHH OJHXe K Mo-
nocaM 3emau, o6pa3ysa yroJa Yy, Ha3biBaeMbli c6audxenHuem mepuduanog
(cM. pHC. 27), npHueM

y=AsinB (V.1)
HJH B MHHYTax
v' = 0,54’ Dy tg B, (V.2)

rie A — pa3HoCTb A0JroT kpalinux Touek M u N nunuun MN; B — mupo-
Ta cpeaHeil ToukH P auHnd MN; D — nuneliHoe paccTosiHHe 0O napas-
JieqH, NpoXonsillei yepe3 cpenHolo ToukKy P auuud MN (or MepHaHana
ToukH M no Mepuamnana todxu N). U3 (V.2) caenyer, uto np#t D=1 km
c6.1HXKeHHe MepPHAHAHOB B MHHYTaX NPHOGJHXKEHHO PaBHO NOJIOBHHE TaH-
reica uiMpotul B.

Kak BHAHO H3 pHc. 27, 3aBHCHMOCTb MEXAY OPSAMBIM M OGpPaTHbLIM
a3uMyTaMH JUHHH MN ¢ yueTroM cGaMXKeHHS MepHAHAHOB BbIpaxKaeTcs
TaK:

Ag= A, =+ 180° = . (V.3)

3HaK MmIC OTHOCHTCA K CJayuyalo, korga Touka N Haxoautcs BO-
CTOyHee TOYKH M, a MHHyc —Korga Touka N pacnoJioxeHna 3anagHee
TOUKH M.

CO6aHXKeHHe MepHIHAHOB He YUYHTHIBAIOT, €CJH TOYHOCTb paboT 3TO-
ro He Tpebyer, HanpHMep B cJyyae, KOria TEONOJNHTHBIH Xon 6yAeT HMeTb
NPOTsAXKeHHOCTh He Gosee 1 KM B HanpasJIeHHH BOCTOK — 3aNnaj,

§ 42. \upeKuHoHHBIE YI/bl

B CCCP c 1928 r. BBegeHa B NMPAaKTHKY yAOOHasA AJsA CLEMKH H
KaprorpaHpoBaHHs TeppPHTOPHH JIO6LIX pa3MepoB, d Takxe H AAA
CTPOHTEJbCTBA CHCTEMa MJOCKHX MPAMOYrciabHHX koopauHat Iaycca.
Ocblo abCIHCC 3TOH CHCTEMbl SIBJIAETCH NDOEKLUHS Ha IIJIOCKOCTb OCEBOro
MepHAMaHa 30HB, a OCbK OpAHHAT — NPOEKLHs 3KBaTopa. 30iia — 3TO
HacTb MOBEPXHOCTH 3eMJIH, OrpaHHYeHHass MepHAHaHaMH (puc. 29)
C pasHoCcTbio aodaror Jau6o 6, an6o 3°. CpenHHM MepHaHaH 30HbI Ha3hl-
BaeTcAd ocegbiMm. JInf OPHUEHTHPOBAHHS JHHHH, PacnoJoXXeHHHX B npeje-
J1ax 30Hbl, CJyXKaT AHPEKIHOHHbIE YIJbI.

HAupekyuonnoim yeaom a HasbiBaeTcs yroj, obpasyeMbii ocbio X
30HbI HJIH JHHHEN, NMapajJielbHON elf, H MpoeKuHeill 3afaHHOH JIHHHH (Ha-
npuMep, AHHHA MN nau aunua CD wua puc. 29). JIHpeKUHOHHHH yroa
OTCYHTHIBAETC OT CEBEPHOr0 KOHIa OCeBOro MepHAHaHa, T. €. OT Mo-
JIOXXHTENbHOI'0 HanpapjeHHsi ocH X MO HanpasJieHHIO ABHXXEHHs 4acoBoOii
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CTPeNKH OT 3aAaHHUH JHHHH. [[HpEeKUHOH-
Hbld yroJ MoOXeT HMeTb 3HauyeHHs ot 0
Ko 360°.

B npemenax oaHoH 30HH pa3HHUA Me-
XKy NpAMBIM H OOP2THHIM JHPEeKUHOHHBIMH
yrnaMmH 6yaer pasHa 180°. B atom ozHo H3
yao6cTB CHcTeMb! koopaxHat 'aycca. C6an-
JKeHHe MepHIHaHOB, KOTOpoe 31eChb PaBHO
yrJy MEXAY OCeBHM MepHAHAHOM 30HH H
HCTHHHLIM  MepHIHaHOM JaHHOH TOUKH,
YUYHTHIBAIOT JHWIb DpH Nepexoje OT AHpek-
LLHOHHKIX yrJioB a K asuMmytamMm A H o6pat-
Ho, BhiyHcasss ero no ¢opmyae (V.2) c
3aMeHOH B Hel paccTossHus D opaHHATOH Y,
BHpaxxeHHo# B kHaoMerpax. [Toatomy c6an-
eHHe MepHIHaHOB IOJIOXKHTEJbHO B BOC-
TOYHOH NOJIOBHHE 30HH H OTPHUATEJbHO —
B 3anagHod (pHc. 30). Takum oGpasowm,

a=A=xy. (V.4)

Ilpn BLIYHCAEHHAX YaCTO II0Jib3YyIOTCH
He NHPEeKZHOHHbIMH YINaMH, a COOTBETCTBY-
OWHYMH HM pyM6aMH. 3aBHCHMOCTb MEXAY
LHDEKUHOHHBIMH YIJIaMH H pym6aMH Ta-
Kas Xe, KaK M MEXAYy a3HMYTaMH H pyM-
G6amu (cMm. § 40).

-
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Puc. 29. Koopaumar-
Has 30Ha Ha NJOCKO-
CTH

Puc. V. COANXKeEeHHe MepHAHAHOB B 30He CHCTEMbl KOOPHAHe

nat laycca
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Prc. 31. A3IUMyTH H JAHDPEKUHOMHLIA
yroa B BOCTOYHOH [MOJOBHHE 30HHI
NpH BOCTOYHOM CKJIOHEHHH

§ 43. OpHenTUpoOBaHHe C NOMOLLbIO GyCCOaH

B HekoTOpbIX cayyasix, HanpuMep NPH cbeMKe HeOOJbIIHX YYacTKOB,
yAaJeHHBIX OT CylleCTYBYIOlled ONOPHOH reoAe3HYyeCKoH CETH, NPH CbeM-
Ke B JileCy HHOrja AONYCKaeTCss OPHEHTHPOBaHHe MO MAarHHTHOMY MeDH-
AHaHy 1pHM noMmoliln O6yccosH. B sTHX cJayuyasix H3MepsilOT MarHHTHbIe
asuMythl Ay nuuuit. CBs3p MeX 1y HHMX H HCTHHHHMH a3uMyTaMu Ax

(puc. 31) BbipakaeTcsl Tak:
p A“'—_—'Amia, (V.5)

rae 8 — ckJioHeHHe MAarHATHOH CTPeJXH, CYHTaeMoe I0/J0XHTeJbHLIM,
€CJIH CeBEepHBIt KoHel CTpPeJKH YKJOHSeTCS K BOCTOKY OT HCTHHHOTO Me-
puAHaHa (BOCTOYHOEe CKJIOHEHHe), M OTPHLATeJbHbIM IIPH OTKJOHIHHH
KOHLia CTPeJIKH K 3amafay (3aliajiHoe CKJIOHEeHHe).

3HayeHHe CKJOHEHHS MAarHHTHOH CTpeJKH BCerja YKa3niBaeTcs Ha
tonorpadHyeckux kKaprax. IIpH yyeTe ero HafgoO MOMHHTBb, YUTO OHO OTHO-
CHTCA K TI'OAYy CbeMKH AaHHOro MeCTa KapTbl H NOTOMY [OJ/KHO OhiTh
HCIIPaBJIeHO 3a roJoBOoe¢ H3MeHeHHe CKJIOHeHHA. Bosee TouHHe cBeJeHHA
O CKJIOHEHHH MArHHTHOH CTPEJKH MOXHO NOJYYHTb Ha MECTHLIX MeTeo-
POJIOTHYECKHX CTaHUHSX.

OO6blYHO CKJIOHEHHe MAarHHTHOM CTPeJKH YYHTHBAIOT NDH OpHEHTH-
pPOBaHIIH JIHCTa ToNOrpagpHyecKod KapTLl C MOMOLIbI0O KoMIaca.

IlokasaHHss MAarHHTHOR CTpPEJKH MOTYT OKa3aTbCid HaHaJAeMXKHBLIMH
NpH MarHHTHHX OYyp#AX, rpo3e, GJH3OCTH JHHHH 3JeKTpornepejay, xeJje-
30pyAHBIX HCKONAaeMhX, METAa/VIHYeCKHX COOpYXeHHH M npeaMeTOB.

3Hag Ax, § H Y, MOXKHO BHYHCIHIb NPHOJHKEHHOE 3HayeHHe AHpeK-
LHOHHOro yriaa no ¢opmyae

a=AyEt6+ty. (V.6)

§ 44. N'pockonuyeckoe onpeneneHne a3uMyTa

3a nocaeaHHe roan B reoge3HYeCKON NPAKTHKe MOJYYHAH IIHPOKoe
pacipocTpaHeHHe FHPOCKONHYeCKHe NPHOOPH, 103BOJAIOUIHE ONPEACIATh C
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KapAaHoOBOro nojaBeca: BHyTpeHHeR A ¢ OCbiO BpallleHHs Yy’ W BHelUIHeil
b ¢ oceio Bpamenus 22’. Korapa MOTOp rHpockona BpaulaeT poTop C
6oablwoi ckopocThio (A0 60 ThC. 060pOTOB B MHHYTY), TO OoCcb xx’ po-
TOpa, Kak H3BeCTHO, OyJeT COXpaHATb B MHPOBOM IPOCTPAHCTBE Heu3-
MeHHOe M0.10KeHHe.

B rupoteogosHTax HCnonb3yrwT OOGHLIYHO MASTHHKOBbIE THPOCKOMNH
C TpeMsi CTeNneHAMH CBOOOAH, T. €. CO CNOCOOHOCTbIO BPAlATbCA BHeL-
Heil paMKH BOKpPYr OCH 22’ B NOJIIMNHHKAX 3—J, BHYTPEHHEH — BOKPYr
OCH Yy’ B MOJALIHMHHKAX BHelIHedl paMKH 2—2 H poTOpa — BOKPYr OCH
xx’ B noiwHnHHkax I/—/ BHyTpeHHeii paMkH. OAHAaKO B MaATHHKOBOM
FHPOCKOMNE LEHTP THMKECTH noj ReAcTBHeM MadATHHKa Q, noaBewieHHOro
K BHYTpeHHeil paMkKe TrHpPOCKONa, CMelLlaeTCs BHH3 OTHOCHTeNbHO HeEMo-
LBHXXHOH ToukH O rupockona. busarolaps 3ToMy BpameHHe pamok 6y-
JleT OrpaHHyeHo ¥ OHH O6YAYT npHobpeTaTbh NepHOAHYECKHe KosebaTenb-
Hhle JBH KEHHs, HazbiBaeMble MpeuneccHeHd, a BMecTe C 3THM H TOPH30H-
Tajblasi ocb xx’ THpocKkona Tak)ke 6yneT HMeTb NpeLieccHio, KojebJasch
B FOpPM30HTAaJbHCIT NJOCKOCTH B 06e CTUPOHH OTHOCHTEJNBHO MJIOCKOCTH
MepHIHaHa (NJOCKOCTH paBHOBeCHs) AaHHOIl TOYKH MECTHOCTH.

S1o 103BOJAET NpPH KPafiHHX IMOJIOXKeHHAX TMPELECCHH ceBepHoOil
TOYKH X OCH xx’ B3fiTb C [OMOILbIO ABTOKOJJHMAaTopa 3pHTeJLHOH Tpy-
6bl TEOAONHTAa OTCYETH 71, H Hp MO FOPH3OHTAJBHOMY KPYry TEOAOJIHTA
(cM. pHc. 33). KpalHie TOYKH npeueccHH CeBepHOro KOHUA X OCH xx’
Ha3HBalOT TOYKAMH peBepcHH. CpejHee H3 OTCYeTOB n; H ny 6yaer coot-
BETCTBOBATb HAalpaBJEHHIO HCTHHHOTO MepHAHaHA AAHHOH TOYKH MecCT-
HOCTH, Ha KOTOPOIf YCTaHOBJIeH FHPOTEOA0JHT,

B Hacrosillee BpeMs KOHCTPYKUHMH THPOTEOAOJNHTOB CO34AI0OT vallle
BCero ¢ MoJBelIHBaHHeM MafATHHKA HAa TOHKOA YNpyroH MeTajJH4ecKOH
JeHTe, Ha3biBaeMOH TOpcuoHom. MasiTHHK H TOPCHOH OOpa3yloT TakK Ha-
3biBaeMblil YyBCTBHUTeJbHbIH 3nevmeHT (UD) rupockona. [asi ycrmokoeHHs
(aeMnoupoBanus) KonebGanHi UD npHMEHAIOT Te HJH HHbie aeMngHpy-
Iol1He npucnocobJeHus.

TakoBo oueHb KpaTKoe H YNPOILEHHOe MOHSTHE O THPOTEOAOJIHTE.

N3 cymwecTBylolHX B HacTosillee BpeMs KOHCTPYKUHH THPOCKOMHye-
CKHX NMpHO60pPOB MOryT ObITb Ha3BaHHI:

THPOTEOLOJAHTH

1) MTI, MBT2, MBT4 (CCCP); 2) Gi-Bl n Gi-C2 (Benrpus);
3) MRK (I'1P); 4) LMK-604 u KT-1A (®PI); 5) «[urap» (CLIA).
B ®OPI' u Bo ®paHuHH cO34aHbl KOHCTPYKUHH Ja3epHbIX TFHPOTEOAOJH-
TOB;

THPOHACaAKH H THPONMPHCTAaBKH

1) MBLI3 u MBT2 (CCCP); 2) Gi-C2 u Gi-D (Benrpusa); 3) TK
(pupma «Pennenn»); 4) GAK-1 n ARK-1 (dupma «Buaba»).

Kpome Toro, cospatoTcsi H KOHCTPYKUHH THPOKOMIIacoB — npHOGOPOB,
HMEIOLLHX MOCTOAHHYK) ONMOPHY!0 NaaTpopMmy.

I'JIABA VI
CHUCTEMbI KOOPIAHHAT, NPUMEHAEMbBIE B TEOILE3HH

§ 45. CucreMa naockux npsMoyrodbHbix KoopauwHat laycca

T'eorpagHueckHe KOOPAHHATHl TOYKH — 3TV €e wupora H 004207d.
Koraa 3emaio npHHHMalOT 3a wap (3T0 AOMYCKaeTCs Npu CocTabJie-
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IMonoxHTeNbHOE HanpaBjeHHe OCH a6ClLHCC— K CeBepy OT 9KBa-
TOpPa, a OPAHHAT — K BOCTOKY OT OCeBOro MepHAHaHa. IIasi TOro yro6ul
H36exaTh OTPHLATeJbHHX 3HaueHHi opaHHaT, B CCCP npuusita opAHHa-
Ta Hayaja 30HaJbHHX KOOpAHHaT, paBHas 500 kM. BLIYHC/JeHHbIE TaKHM
0o6pa3oM OpAHHATHl Ha3bIBAIOTCH NpeoOpa3oBaHHLIMH, H Mepel HX 3Ha-
YeHHSIMH YKa3hIBalOT HOMep 30HH *.

Kaptorpagryueckasn npoekuus I'aycca paBHOYroJsibHasi, MoJIOXKHT€/b«
HbIM CBOHCTBOM KOTOPOH siBJIsieTCsl COXpaHeHHe Ha KapTe noaoGHs ¢opm
KOHTYpPOB 3eMHOii moBepxHOcTH. Heaocratok npoekuuH I'aycca cocToHt
B HCKa)X€HHH Ha KapTe AJHH JHHHI H pa3MepoB IuIollajei NpOTHB Aeii-
CTBHTEJbHBIX HX Pa3MepoB Ha moBepxHocTH 3emad. Hckaxkenus ysenH«
YHBAIOTCA C YAaJeHHeM OT OCeBOro MepHaHaHa 30Hu. HJasf Toro yroOu
OHM OLIIH NMPAKTHYECKH HEOLlYTHMbl, OblJIH BRIOpPAHH OCHOBHBE pa3Mephl
KOOpPAMHATHBIX 30H B 6° (aad TomorpadHyecKHX CbeMOK B Macurtabax
or 1:10000 # Menbye) H B 3° (AAA cbeMOK B Mmacwrtabax ot 1 :5000
H KpynHce). B Heo6XOZHMBIX CJyyasiX, HalnpHMep MPH CTPOHTeJbCTBE
ropofoB H MPOMHIUJIEHHHX MpeANpHATHHA, AoNycKaeTcss BhIGop eue Go-
Jiee Y3KHX 30H C TaKHM pacyeToM, 4ToOHl Ha MpakTHKe MOXHO 6LIJO Mpe«
HeOpeyb HCKaXXeHHSIMH JJIHH JIHHHH MECTHOCTH B npoekuHH Iaycca.

JANvHBl FOPH30OHTAJIbHBIX NPOEKUHA d JHHHA MECTHOCTH YyBeJHUHBA«
IoTcsA B npoekuun I'aycca Ha BeJHYHHY

Ad=d, —d=

2

2R?
rae dr — H3o0paxkeHHe JIHHHH B NpOEKUHWH Taycca; Y — abcomoTHoe

3HaueHHe HempeoGpa3oBaHHOH OpAHHATH CpelHeH TOUKH JIHHHH, R —
CpelHHH paAHyC KpPHBH3HH [OBEPXHOCTH 3eMHOr0 3JJHNconia (R=

=6371 Km).
Tabanua 8 B T1absa. 8 npHBOASiTCA OTHO-

CHTeJIbHbHe BeJHYHHH HCKaXXeHHH

d, (VL.1)

Y., kv d,—d LJHH JHHHA 0N pa3sHEIX 3Hayes
m d HHI OpAHHATH Ym CpelHeA TOYKH
JIHHHI,
50 1
32000
1
109 8000 Ta6bauuma 9
]
150 HCKaXkeHus Noulafy
3500 Y, KM Y\
200 L :
20 2000
250 1 153 i: ,146 200
—_— 0 1:4100
1300 150 1:18000
1:
900 300 1:450

* CneayeT HMeTb B BHAY, YTO NPH BLITHCTEHHH COJNHIKEHHA MEPHAHAHOB yyg.
TbiBaeTCcA Henpeo6pazoBaHHasg OpPAHIIAaTA C €€ 3HAKOM,
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Ad 1
y< o) — — ) -
IMpn Y <<200 kM OTHOUIEHHE y < 2000’ H NOTOMY B CJayu4asy, KOr

Aa TOUHOCTb JIHHeHHEIX H3MepeHHHl He NpPeBOCXOAHT BEeJHYHHH 3TOro
OTHOLIEeHHA, nonpaBka Ad He BBOAHTCS.

OTHOCHTe/IEHasi BeJIMYHHA HCKaXXeHHA nJoniagn B npoekuuH Iayc-

g
Ym

ca pasHa _RT BeanyHHE HCKaXkeHHH NJoWlagH OJf Da3jaHYHLIX 3Haye-
HHH Y npHBelcHH B Taba. 9.

B cTpoHTenbHON npakTHKe HepeaKO BO3HHKAIOT 3a434H N0 Nepexoay
OT OJHOK CHCTEeMbl MJOCKHX MNpPAMOYroJbHLIX KOOPAHHAT K APYrod no-
N05HO# Ke CHCcTeMe, OCd KOTOPb(X He COBMAAaloT MO HAaNpPaBJCHHIO H NO
NOJIOKelHO Hauajla kOOpAHHAT (CM. LIpHJIOXK. 7).

§ 46. MecTHble CUCTEMB NJOCKHX
npsAMoOyroabHoix KoopauHart. [lpamas
reoae3svyeckas sapaua

MecTHhie CHCTEMB KOOPAHHAT NPHMEHAIOTCA B CjayiasX, Koraa He-
BO3MOXXHO MpPOH3BECTH NPHBA3KY BLIMOJHAEMBLIX reofe3HYecKHX paboT K
NyHKTaM C H3BECTHHIMH 30HaJbHHIMA KOOPAHHATaMH.

HanpaBneHne ocH aGCIHCC COBMeIalOT ¢ HanpasjieHHeM MepHOHa-
Ha, NPOXOASAILEro yepe3 BLIGPAHHOE Hayalo KOOPAHHAT Ila NMOBEPXHOCTH
3eman (pue. 36). IlonoxuTreanHoe HanpaBJeHHe OCH abCIHCC HOET K ce-
E€pYy OT Hayajla KOOpJHHAT, a OTPHIUaTe/]ibHOe — K IOT'y, NOJIOXHTeJbHOe
HanpapBJleHHe OCH OpPAHHAT — K BOCTOKY OT HayaJja KOOpJHHaT, a OTpH-
LaTenbHOe — K 3amafy OT Hero. :

Pa3HOCTH KOOpAHMHAT JABYX TOYEK HA3LIBAIOTCA NPUPAUEHUAMU KO-
OpAHHAT

Yp—Ya= Ay

OG6blyHO NO KOOpAHHATaM OAHOH TOYKH NMPHXOAHTCH BLIYHCAATbL KO-
OpAMHATLl APYyroi

. (V1.2)

xB=xA+ Ax ]. (VI.3)

Ygp=1Y4 + Ay

Has peuleHus 3TOd 3ajaud, HasbBaeMoil npamoid eeodesuteckoll
3ada4ed, 1eo6XOAHMO 3H4Thb TOPH3OHTaJbHOE NpoJoxeHHe d=AB au-
HHH MEeXAY 3aflaHHBIMH TOYKaMH H ee JHPEKUHOHHHH yrona a*.

M3 peweHHs npsamoyroabHoro TtpeyroapHdka AA¢B (cM. puc. 36)

noayuaem
Ax =dcosa }
Ay=dsina

Hasa yao6¢cTBa nonb3oBaHHs Tab/MHUAMH 3HayeHHA TPHrOHOMeTpHYe-
CKHX (YHKUHH TNPH BLIYHCJAEHHH AX H Ay 9acTO AHPEKUHOHHBE YIIH G
3aMeHSIIOT COOTBETCTBYIOILHMH pyMOaMH r.

(VI.4)

* INpu 3HaueHHH cOAHXKEHHA MepHAHAHOB MeHbule 0,5' HCTHHHLIA a3UMYT MOXHO
CYHTaTb PaBHbIM JHPEKUHOHHOMY YFay.
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Pnc. 36. CHcTeMa NAOCKHX NPAMOYroAbHBIX KOOPAWNAT, NpuMe-
HAEMAafA B reojie3HH

3HaKkM DpHpallleHHi# KOOPAHHAT 3aBHCAT OT 3HAaKOB cosa H Sin a;
OHH yKa3aHbl B Taba. 10.

Ta6auwma 10

HaaBaHue M6a A3UMYT A U AMPEKUHOH- 3Haku
14 Hblit yroa a Ax Ay
CB 0—90° + +
10B 90—180° - T
103 180—270° _ T
C3 270—360° + —

§ 47. OGpaTHas reone3uyeckas 3anaua.
lMpaBuna reone3nyecKuxX BbIYUCTEHHU i

O6paTHas reofe3nyeckas 3ajfaya 3aKJIOYaeTCl B BLIYHCJAEHHH IJH-
HHl d H JHPEKIHOHHOrO yrja a NpsiMOf JIHHHH MO KOOPJAHHATaAM XA, YA
H xp, Yp €€ KOHeyHHXx ToyeK A u B (cM. puc. 36). CHayana BLIMHCASAIOT
Pa3HOCTH KOOpAHHAT AX=xp—Xx4a U AYy=Yyp—ya.
[To popmynam (V1.4) HaxomsaT
Ax Ay

d= = - (V1.5)
COoSr sinr
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d= Axsecr = Aycosecr. (V1.5%)
3HaueHHe d MOJKHO BBIYHCJAHTL H No TeopeMe [Tudaropa:
d="V (Ax):+ (Ay)? . (V1.6)

Takum obpa3oM, paccrosiHHe d MexAYy ToukaMH A u B MOXHO Bhl-
YHCAHTD TPHXIH, T. €. C XOPOLIHM KOHTPOJIEM.

Ho ans BblyucnenHa d no ¢opmynam (V1.5) chHawasa Heo6xoaHmo
onpeneanHTb pyM6 auauu AB no ¢popmyne

Ys—Ya A
tgr = =2 22 (V1.7)

OnpesennB mo TabanuaM 3HaueHHi TPHrOHOMETPHYECKHX (YHKIHI
rpaaycHyio BeJHYHHY pymba r, HaxOAAT 3HaueHHs coSr H sinr. 3uaue-
HHe JIMPDEKLHOHHOro YyrJja, Heo6xoavMoe, HamnpHMep, NpH MNpPHBA3Ke K
OMNOpPHOH reO0AC3HYECKOH CeTH HAH MPH BbIHOCE OCei COOPYXKEHHH ¢ npo-
€KTa B HATYpy, BLIYHCJSIIOT B 3aBHCHMOCTH OT Ha3BaHHa pymbGa. Haspa-
HHe pyMG6a Jerko onpeiendTb MO 3HaKaM [pHpalleHHd KOOpAHHAT
(B YyacCTHOCTH, MOXHO BocmoJb3oBaTkca AJas 3Toro Taba. 10),

I1pumep. Pewenne o6paTHoil reome3nueckon 3ajaud

xp =+ 705,65, yp=— 567,83;
— 567,83 — 870,54 _1438,37
tgr, n= — —— 3,13828;
T4B= "1705,65 — 247,32 1 458,33
rap=T2°19,6".

Yucanreab (Ay) HMeeT 3HaK MHHYC, a 3HamenateJb (Ax) — mJoc.
CaepoBaresibHo, pyM6 HMeeT HadBadHe C3, a AHPEKUHOHHHIH YroJ

paBeH
ayp = 360° — 72°19,6" = 287° 40,4'.

Ilo tabauuam HaTypaJbHRIX 3HAYeHHH TPHrOHOMErpHYeCKHX ¢yHK-
LUHH Haxo4HM:

sin r72° 19,6’ =—0,95280,
cos 772° 19,6’ =-0,30360.

Briyucaum d:

yg—Y — 1438,37
d=—"—"4 _ — 1509,62 M,
sinr —0,95280
Xg—x 58,33
g BT 48,3 509,66 u.
cos s 0,30360

Pacxo)xaeHHe B AJHHE JHHHH, BBIYHCJEWHOH ABaX[bl, OKa3aJoChb
paBubiM 0,04 M B pe3ysbrare OKpYIJIEHHA NPH BHIYHCJICHHAX 3HAYEHHHA 7.
BesuuHHa pacxoXXiAeHHs TOBOPHT TaKXe O NpaBHAbBHOM BHIGOpe 4YHCAA
3HAKOB MNOCJE 3aNATOH lIpH BHIYHCJAeHHAX {gr, sinr, cosr, Ecan 6u B
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JaHHOM [IpEMepe OrpaHHYHTL BHIYHCJEHHe tgr YyeTBepTHIM AECATHYHBIM
3HAKOM, TO 3TO NpHBeJo OH K pacxoxAeHHIO B AJHHe a0 0,20 M.

l'eonesnyeckHe BLIYHCJACHHA MOryT OHTb CaMOH Ppa3JjHYHOH CJIOXK-
HOCTH, HayHHasl C BHIYHCJEHHS CYMM HJH pa3HOCTEeHd NPOCTEHILHX LesbiX
YyHCes A0 YPaBHHBaHHA N0 MeTOAY HAaHMEHbLUHX KBAaApaTOB CJOXHHIX pe-
3yJbTaTOB H3MepPeHHil NMPH CO3JaHHH reofe3HYecKHx omopHuix certei. Ho
Jlo6ble reoae3nyeckHe BHIYHCJEHHSI BCceraa OTBEeTCTBEHHH He MeHee, 4eM
CaMH H3MepeHHfl, TaK KakK NocAeiHHe MOryT OHTb HCIOPYEHH [IJIOXO
BbIMOJIHEHHbIMH BHYHCJEHHAMA. UTOOGH 3TOro He CJYy4YHJOCb, NPH BHYHC-
JIeHHSIX COOGJI0AaloT CleyIollHe 3aeMeHTapHule MpaBHJja:

1) He ponyckalT BHIYUCJEHHH Ha YepPHOBHKAX; BCE BHLIYHCJICHHS, B
TOM YHCJE H MPOMeXYTOUHble, BBINOJHAIOT JHO0 HA CNelHanbHLIX GJaH-
Kax, Ju60 Ha 4yHcToi GyMmare, HO C 3aNHCbIO BceX UH(DP YepHHAAMH, YETKO
H aKKypaTHO, pacroJarasi BHYHCJEHHS B CTPOroM TMNOpsliKe; TOJbKO B
NoJieBLIX XKYypHaJax 3aMHCH BelYT KapaHIalloM;

2) cBOeBpeMEHHO TMPOBCPAIOT NPABHJIbHOCTb KaxkKJAOM0 NPOMEKYTOY-
HOTO pe3yJbTaTa BLIYHCJEHHH (NyTeM NOBTOPHOTO BHIYHCJEHHS HAH MO
ApyriM ¢opMyaaM JH60 ApPYraM cnocoboM, JH6O APYTHM JIHLOM);

3) NpoMeXXyTOuHble BHYMCJEHHA BEAYT C OAHOH-AByMs [AOMNOJHH-
TEJbHBIMH LUH(pPaMH O CPABHEHHIO C MOJYIeHHHIMH NpPH H3MEpPEHHsSX, a
OKOHYaTeJbHHHA Pe3yJbTaT OKPYIJISIOT AO TOYHOCTH HHCJOBHX 3HAYEHHH
pe3y/bTaToB H3MepEeHHH;

4) KaK B NMPOMEXXYTOYHHX, TaK H B KOHEYHHX pe3y/jbTarax cob.io-
JaloT NpaBHJO, O KOTOPOMY OLUHOKA OKPYrJeHHs He AOJIXKHA NpeBLIIATh
NONOBHHA €AHHHUK mnocjeiHed UHPPH KOHEYHOro pe3y/brara, NpHueM
€CJIH OKpYrJsieMoe YHCJ0 OKaHYyHBaeTc uuppoit 5, To nocaeansiss uud-
Pa KOHEYHOro pe3yJbTaTa NOJKHA ORTb YeTHOM, HanpHMep YHCTJIA OKpYr-
agoT Tak: 75,374 mno 75,37; 81,276 no 81,28; 65,355 no 65,36; 32,465
Ko 32,46.

BuiuHcnenus o6JeryaioTcss npHMeHeHHeM TabJaHu, HOMorpaMm, pyc-
CKHX CueTOB, JorapudpMHyecKod JHHeHKH H CUeTHBIX MaLIHH.

T'JIABA VII
ONOPHASA TEOAE3HYECKASA CETb

§ 48. Hasnauenune, BHAB M KJAcCChl rOCyaapCTBEHHOMH
reojie3H4eCKoOM OnopHoM ceTH

OnopHas reoje3nyeckass ceTb — 3TO CHCTEMa 3aKpemJIeHHbX Ha
MeCTHOCTH CNEeUHaJLHbIMH 3HaKaMH TO4YeK C H3BECTHHIMH KOOpJAHHaTaMH
H BhicoTaMH. CeTb ONMOPHBLIX TOYeK MpeACTaBjasieT cob0il KapKac, Ha KO-
TOPbLIA ONHPAIOTCA BCe BHAbI TOMOrpapHyecKHX CBHEMOK, H3LICKaTeJbCKHe,
TPAcCHPOBOYHLIE H pa3buBoyHue paboTh. [IpH NOMOLIH reoxe3HyeCKOH
ONOPHOM CeTH BCe 3TH PabOTh MOXKHO BBINOJHATL ¢ HeOO6XOAHMOH TOY-
HOCTbIO H noapo6HoCcTblo, [lojoKeHHe KaXKA0H TOYKH (KaXKAOro myHK-
Ta) ONOPHOH CETH ONpeAeasloT CO 3HayHTeJbHO 6oJiee BHICOKOHI TOYHO-
CTbIO, 4YeM 3TO JeslaeTCi NPH CbHeMKe MECTHOCTH, CIpOHTeAbcTBe 06b-
€KTOB, NpPH Treolle3HyecKOfi pa3bGHBKe HJH TPACCHPOBKE COOpYKeHHH.
ITyHKTH ONOpHOM CeTH MO3BOJIAIOT OrPaHHYHBATH HaKOIJeHHe NOrpell-
HOCTeHl CBbEeMOK, pa3OGHBOK H TPACCHPOBOK H TeM CaMhIM J00HMBaTbCs Bhls
NOJIHEHHA 3THX paboT ¢ HeQGXOAHMOH TOYHOCTDIO,
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Oco60e AOCTOHHCTBO ONOp-
AOA reofe3MYeCKOH CETH 3aK.io-
yaeTcl B TOM, YTO OHa MO3BOJSAET
BHIIOJHATh reoResHueckHe pabo-
ThHl B eAHHOIl CACTEeMe KOOpAHHAT
H BLICOT TOYEK Ha TeppHTOPHAX
No6GHX pa3MepoB, a TaKke pe-
wath HayyHue 3afayd Io ompe-
neneHntlo ¢opMH H pa3mepos
3eMJIH,

l'eone3nyeckass OINOpHas CeTb
IeJHTCA Ha NnAGHOBYIO R 6biCOT-
nyro, Tlonoxenue xaxaoil H3 TO-
yeK NJAaHOBOH ONOPHOH CeTH on-
peneasieTcs Ha NJAOCKOCTH JiHOO
Ha MOBEPXIOCTR 3eMHOr0 3JJKHN-
COHAa, CaefoBarelibHo, JH6O nps-
MOYTOJBHBIMH IIJIOCKHMH KOODIH«
HaTaMH X, Y, JHOO reoje3aHyeCKH-
iy wHpoTok B u “IIOJII‘OTOFI L. Puc. 37. Cerb TPHAHryasuHH ¢ 6a3ucamu
IIono;“erHe KaxJ0H TOYKH BDI*  sp y MN n BuxoaHuimu cropoHamm CD
COTHOIl OMOpHOM CeTH onpenefs- n P
eTcsi ee BHCOTOH H OT HCXOZHOI
YpOBEHHOH NOBEPXHOCTH.

IlnaHoBas onopHas ceTb co3aaeTcss Ha MeCTHOCTH METOAaMH TPUAH-
eyaayliu U NOAUSOHOMETPUM,

TprHaHryasaunusa—onopHas cerb, co3jaBaeMass B BHAe CHCTe-
Mbi TpPEYroJbHHKOB, CBSi3aHHHIX MeXAY co060if OOIIHMH CTODOHAMH
(pHc. 37). BeplunHBI TPeyroJbHHKOB (NYHKTH TPHAHIYJASHHH) 3aKpenJs-
I0TC Ha MECTHOCTH COOTBETCTBYIOIUHMH 3Hakamu (cM. § 49). B Tpu-
aHryJSUHH H3MepsIlOT BLICOKOTOYHBIMH TeOAOJHTaMH Bce 0e3 HCKJIoye-
HHA TOPK3OHTaJbHble YT/ TPeyroJbHHKOB H BLICOKOTOYHHMH INpHGOpa-
MH (HHBApHHIMH IIPOBOJIOKAMH, CBETOAaJbHOMEPaMH) — AJIHHH 6a3HCOB
AB u MN (cm. pue. 37). Ina nepexoda OT CPaBHHTENbHO KOPOTKOIO
6a3nca K CTOpPOHe OCHOBHOro TpeyroJbHHKa CeTH CTPOHTCS Tak Ha3hlBa-
emasn Ga3HcHas cetb, oGRuYHO HMmelomas pombrueckyio ¢opmy ACBD
nan MPNQ, B KoTopo#i H3MepsilOT BCe IOpPH3OHTaNbHHE yrau. Ilossb-
3ysacb H3MepeHHHMH IJAHHAMH 6Ga3HCOB H BeJHUHHaMH YrjoB Oa3HucHoi
CeTH, BLIYHCJAIT MJIHHW BLXOAHHX cTopoH CD u PQ. Ilo pauHaM BH-
XOZHRIX CTOPOH H H3MEpeHHLIM YTJaM TpPEeyroJbHHKOB CETH BHIYHC/MIOT
OJHHBl BCEX CTOPOH TPeyroJibHHKOB, NOAb3YACh TeopeMo# CHHycoB. [JaH-
Hbl BHIXOAHKWX CTOPOH ONpEAeNSIOT TaK}e HeloCPeACTBEHHO, H3Mepssa HX
CBeTOLaJbHOMEPaMH.

B nocnenHee BpeMsi B CBSI3H C BO3MOXHOCTbIO BHICOKOTOYHOTO H3-
MepeHHA GOJBbIIHX DACCTOSIHHA CBETO- H PaRHOLAJbHOMEPAaMH CTAaNH He-
NOCPeACTBEHHO H3MepsATb AJHHH BCEX CTOPOH TPeYyroJbHHKOB CETH, He
H3Mepssi TOPA3OHTAJABHEX YryioB. Takoft cmoco6 CO3RaHAA OMOPHOM CETH
IT0JIyYAJ HaHMEeROBAHHe TpuaaTepayuu.

3HasA AJAHHH CTOPOH BCeX TPEYTONIbHHKOB H HX JHDEKIHOHHWE YIJIH,
BHYACJAIOT NPHPAUICHHA KOOPDAHHAT H KOODAHHATH BEPILHH TPEYroJb-
HHHKOB.

Jns BLIYHCNERAAs KOOPAHAAT NYHKTOB TPHAHTYJNAUHH HJAH TPHJIATE-
pauHd Heo6XOAHMO 3HaTb KOOPAHHRATH XOTA 6Ll ONHOro NMyHKTa H a3H-
MYyT CTOPOHH, HAYyIDEH OT MyHKTAa C HSBECTHHIMH KOOpAWHATaMH, ITH
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HCXOIHbHe JaHHble MOryT GOHITb oOnpeaeseHb JIH60 1O 3Be3naM nyTeMm
aCTPOHOMHYECKHX H3MepeHHH, AHCGO myTeM NPHBSA3KH K NMYHKTaM H cTo-
poHaM CyllecTBYIOILeH TPHAHrYAAUHH.

B TpuaHryasuuu Bceria HMel0TC H36LTOYHHE (cBepx HeOOGXOIH-
MOro YyHc/ia) AaHHble (HanpHMmep, B TPEYTroJbHHKE AJS BHIYHCJEHHS AJIHH
ero CTopoH OnJO0 6H AOCTAaTOYHO H3MepsATb ABa yrJa, a He TpH, Kak
370 ObiBaeT Ha INpaKkTHKe), KOTOpHEe HCNOJb3YIOTCS NPH BbIUHCJAEHHAX
AJs NoJayyeHHs O6oJiee HaJeXKHHX KOHEYHHX pe3yabTaToB. B cBA3H C
3THM BbIYHCJEHHS TPHAHTYJAAUHH CHJBHO OCJIOXKHSAIOTCA, TpeGyloT MNpk-
MeHeHHsi oco6oro cnoco6a MartemMaTHyecKOd 06paduTKH — cmocoda HKaH-
MeHbUIHX KBaApaTOB, YTO yXe OTHOCHTCA K KOMIETEHIHH redfe3HCTOB.

[lonHroHOMETpPHSA— 3TO METOA CO3AaHHA ONOPHOI CETH B BH-
Je CHCTeMbl NMPAMLIX JHHHH, O6pPasyiOlIHX B COBOKYIHOCTH JIOMAHYIO JH-
HHIO, Ha3biBaEMYIO0 NOAUZOHOMETPUYECKUM XOOOM, HJIH noauzoHom. Bep-
IIHHB MNOJHFOHOMETPHYECKOTO XOAa TaKXe 3aKpPemisnioT Ha MeCTHOCTH
NPOYHbIMH 3HaKaMH. B MOJMrOHOMETPHYECKOM XO4e H3MepsloT Yrinl B
TOYKax MOBOPOTAa H AJHHbI BCeX cTOpPOH. IToab3ysicb HCXORHBIMH KOOp-
JHHATAMH H HCXOAHBLIMH a3HMYTaMH, BLIYHCJAIOT KOOpPAHHATH BCceX Bep-
LIHH XoJ1a.

BricoTnHas onopias ceTb CO34aeTCi TreOMEeTPHYECKHM HHBeJHpoBa-
HHeM (cM. . IX). CeTb BBHICOTHBIX TOUE€K 3aKpEIJAOT penepaMu H Map-

KaMH.
Tabauuwa 11

Knacc TpHaHryas uud

XapakTepHCTHKa TPHAHIYJAUHH
1 2 3 4

Honyckaemas cpeausas ksaa- | +=0,7” | =*1,0” [ =*I1,5" | £2,0”
paTHYecKas NOrpellHocTb H3-
MepeHHH yryos

Cpeansis asnHHa cropoH Ttpe- |He menee| OT 7 no| 5—8 2—5
YroJIbHHKOB, KM 20 20

l'eonesnyeckasa onopHas ceTb Ha TeppuropHu CCCP cospaercs no
rocyapcTBeHOMY NJaHy I'JlaBHRIM ynpaBJ/ieHHEM reoje3HH H KapTorpa-
¢un (I'YI'K) npr Cosere Munucrpos CCCP. IlanaHoBas onophas ceTb
CCCP B 3aBHCHMOCTH OT TOYHOCTH JeJIHTCA Ha 4YeTbipe KJacca.
B T1aba. 11 npuBeneHnl B3AThle H3 HHCTPYKuun 'YK pauHne o Tpu-
aHry sl HH.

XapaKTepHCTHKa BHICOTHOil onopHo# ceTH mpHseseHa B § 15 u § 67.

§ 49. 3akpenneHue NyHKTOB reoJe3HYECKOH OMOPHOi ceTH

KaxXaHit NYHKT reojesHyeckoil ONOPHOA CETH PacCYHTAH HA MHOro-
JeTliee HEH3MeHHOE MOJIOXKEHHe, COOTBCTCTBEHHO 3TOMY paspabaThiBa-
IOT KOHCTPYKUHH H CNOCOOH 3aKJaJKH 31HaKOB ONOPHHIX NYHKTOB.

Kaxabli NyHKT TPHAHTYJsilHH 33KpeilJsiioT NOA3€MHLM LEeHTPOM
(puc. 38) W HapyXHEIM (Han3eMHbIM) cHrHaJoM (pHc, 39,a@) HAM DH-
gamunoﬁ (puc. 39, 6). Han3eMHne 3HaKH MOTyT pa3/iHyaThCs MeXAy CO-
Ooff KOHCTpyKLHMed, BHICOTOM H MarepHajioM (aepeBo, MeTaja), M3 Ko-
TOpPOr0 OHH H3roToBJjsioTca. HanpHMep, B JieCHHIX PaBHHHULIX paiHoHax
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Puc. 38. lUleHTp TpHauryaauun 1, 2, 3, 4 kJaccos

NPHXOAHTCHA mnpHOeraTb K COOPY’KeHHI0O 6o0Jee BBICOKHX CHIHaJOB (20
40 M ¥ Bbillle), YeM B MeCTaX OTKPHITHIX H BCXOJIMJeHHbIX. B ropoackux
YCJAOBHAX MNYHKTH TPHAHTYAAUHH YCTAaHAaBAHBAIOT HAa KpHWaX 3QaHHH.
Touka, KoOpAHMEaTH KOTOpOH olpeneasioT, o0003Hayaercss Ha LEHTpax
3HaKa OTBepCTHeM (AHaMeTpoM 2 MM) Ha CNEUHAJbHOH MeTaNIHYeCKOH
Mapke, 3ajelibiBaeMoii B 6€TOHHbIA MOHOJHT uLeHTPa. IloA3eMHbI!t LeHTP
COCTOHT H3 TpeXx GEeTOHHHhIX GJIOKOB, B KaXAblH H3 KOTOPbIX 3aKNaALIBAIOT
MapKH C OTBEepCTHAIMH, pPaclO/iOKEHHhHMH Ha OAHOH BepPTHKAJbHOH JIH-
HHH (cM. puc. 38, 6).

Penepsl 6bIBalOT rpyHTOBbIe, 3aKJajbiBaeMble B rpyHT (pHc. 40), #
cTeHHble (puc. 41), 3akjaanbiBaeMble B CTeHbl KaMeHHBIX KalHTaJbHbIX
3nanuii U pyHaaMeHTaabHbIX coopyxeHHH. THmoBo#l rpyHtoBuil ¢yHaa-
MeHTaJbHbI# TpyOuaTbii penep Ans CObIYHBIX NPHPOAHBIX YCJOBHH MO-
Ka3aH Ha puc. 40,a, THNOBOH TIPYHTOBHWH peJbCOBHI penep — Ha
puc. 40,6. B paitoHax MHorojierHel Mep3JiOThl IPYHTOBble periepnl HHble.
CreHHOHl penep mnoka3aH Ha pHC. 41,4, a HHBeNHpHAaAa MapKa — Ha
pHuc. 41,6. JIas yctaHOBKHM CTEHHOro penepa HJIH MapKH B CTeHe BbLIOH-
BalOT NpH MNoMolH wasmOypa yraybsneHHe, COOTBETCTBylollee AJHHE
CTepIKH pernepa HAH MapkH, H 3HaK OETOHHPYIKT. Y HHBeJHPHBIX 3HA-
KOB Da3HOH KOHCTPYKLHH OMNpeAensiioT NyTeM HHBEJHPOBAHHA OTMETKH
TaKHX TOYEK: BepXHeil TOUKH C¢epHYECKOH TOJNIOBKH TpybyaTtoro rpyH-
TOBOTO penepa; caMoil BepxHeil MOBEPXHOCTH peJbCOBOTrO penepa (HJH
BepXa IMOJIOYKH, eCJH peJbC UMeeT Bhipe3); BepXHeil ob6pasymiolled Bbl-
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Punc. 41. THNU CTEHHBIX HH-
BEeANPHBLIX 3INAKOB

a — cteHHoRt penep; 6 — map-
Ka (paaMepnl B MM)

cTynamoLlefi LUUJIHHAPHYECKON YaCTH CTEHHOro pencpa; BepXHero BHICTY-
napouero pe6pa TpexrpaHHOH NPH3MB! CTeHHOro penepa; LEHTpa Kpyr-
JIoro oTBepCcTHA (AHaMeTp 4 MM) HUBEJHPHON MapKH.

Boaee noapo6uuie cBegeHus 06 ycTpoficTBe H NpaBHJIAX 3aKJI4AKH
3HAKOB rE0/Je3HYeCKOH ONOpHOIl CeTH NpHBOAATCA B O6leobA3aTe/bHEIX
HHCTpyKuHax FYTK no rpuanrynsuun 1—4 knaccoB H HHBeJHPOBaHHIO
I—IV kaaccos.

Bce ycraHoBneHHNie 3Hakd OMOPHOH reone3HyYcCKOH CeTH SsIBJSAIOT-
Cs COOPYXEHHSIMH 60JbLIOH rOCYyAapCTBEHHOM UEHHOCTH, H [O3TOMY HX
CAAIOT N0 0co6alM aKTaM Ha XpaHeHHe MeCTHhIM COBETaM.

§ 50. OnopHas reopesuyecKkas ceTb B ropoaax
M Ha KPYNHbIX NPOMBIMIJEHHBIX IPEANPUATHAX

Onopuasi reoaesnyeckas cetb Ha TEPPHTOPHAX FOPOLOB H KPYMHLIX
NPOMUILLIEHHBIX NPCANPHATHA co3haeTcsi mo ocobofi cxeme, oTBeqalolled
Tpe6OBAaHERM 3KCIUIyaTaUdH H PA3BHTHA Tropola HJAH IpeAnpHSITHA.
OnopHble CeTH IroOpOACKOro THNa cBsi2aHH ¢ obllerocy1apcTBEeHHOH OIOp-
HOH ceTblO.

IlnaHobasi onopHas CeTb FOPOACKOrO THIA COCTOHT NPeHMYLICCTBEH-
HO H3 CeTH NYHKTOB I1OJIHTOHOMETDHH, OCHOBHBalOLIEHiCA Ha MyHKTax
rocyiapCcTBeHHOH H TOPOACKOH TPHAHIyJAAUHH. OAHH NyHKT TpPHAHIYJfA-
LUHH [PHXOJHTCA B cpeiHeM Ha 5—I15 KM? ropoACKoll TeppPHTOpHH, NPH-
yeM 60nblUag 4acTb NMYHKTOB pacnoJjaraercs 3a 4epTrod rOpoACKOH 3ae«
CTPORAKH.

- T'opoackasi MOJHIOHOMETPHS AEJHTCA Ha TPH pa3psild H XapakTepH-
3yeTCs BEJAHYHHAMY, NPHBEAEHHHIMN B Ta6a. 12, B3ATHIAH H3 [142].

XoaH ropoACKOH MOJNHTOHOMETPHH NPOKAAABIBAIOT [0 TPOTyapam,
Ifle yCTaHaBJHBAIOT H 3HaKH MNOJHroHOMeTpHH. [losHroHoMeTpHYeCKHe
3HaKH 6LIBAIOT ABYX BHIOB: rPyHTOBble H CTEHHHIE,

B Hactoseue BpeMs B Mockse M APYFrHX ropuAax UWHPOKO HCHOJh-
SYWT B KayecTBe 3HAKO3 MOJHrOHOMETPHH CTeHHble pelnedh, B KOTOPHX
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* B Hactosuce BpeMs I[OJMIOHOMITPHA MOBBLIIUEHHOA TOYHOCTH 3aMcHseTcs
noaMroHometpHeit 4 knacca rocyfapcTrReHHON KraccHdHKaUHH.

NPOCBEpJHBAIOT BepPTHKaJAbHOE OTBepCThe JaHaMeTpeM 2—3 MM 144
0o603HaueHHsi LIEHTpa 3Haxa. J{/is BH3HpPOBAHHA Ha 3HaK B OTBepCTHe
BCTaBJSIOT WTHOT.

OnopHy!o ceTb MeCTHOTO 3Ha4yeHHS CO3JAIOT TaKXe METOJOM TPHaH-
ryasuud 1 u 11 paspsgoB ¢ pa3MepaMH CTOPOH TPeyroJIbHHKOB COOTBET-
ctBeHHo 2—5 H 0,5—3 KM H cO CpeAHHMH KBaJPaTHYECKHMH NOrpelHo-
CTAMH H3MepeHHs YIJIoB COOTBeTCTBeHHO 5 H 1¥'.

T'opoackas BLICOTHasi ONOpHas CeTb CO3A&E1CH B pe3yJbTaTe HHBe-
anpoBanua I, 111 u IV knaccoB, xapakTepHCTHKa KOTOpPOro npHBexeHa
B § 67.

] B 1972 r. oo B cBer o¢HuHanbHoe H3gaHHe T'YI'K «LleHtpn
reofle3HYECKHX NYHKTOB JJfi TEPPHTOPHA TrOPOLOB, I1I0CEJKOB H Mpo-
MBILJIEHHBIX TJIOWLA0Ky, o6si3aTe/bHoe AJS1 BCeX BEAOMCTIB H yupexie-
Huit CCCP. C BBIXOJOM B CBET H3JaHHS OTMEHSIOTCS THIHl LIEHTPOB reo-
Jle3HYeCKHX NYyHKTOB, npeaycmorpeHHbie B HHcrpykuun CH 212—62.

B BuilleauieM H3JaHHH TPH OCHOBHBIX pasgena: «I'Dy4ToBHle 3Ha-
KH» — JJ5 3aKpelJieHHsi NYHKTOB TPHAaHryJasiuuu 2, 3, 4 kaaccos; «CreH-
Hble 3HAKH» — AJf 3aKpenJeuus NOJHroHoMeTpHH 2, 3, 4 kJaccoB H 1,
2 pa3psajoB; «[IpHNOXKEHHA», B KOTOPbIX NMPHBOMAATCS UepPTeXH 3HAKOB.

Tunel 3HakoB pa3pa6GoTaHuEl AJsA Da3jIHYHBIX TJAYOHH npoMep3aHHS
FPyHTa H [Jis CKaJbHHX rpyHroB. B paspene «CreHHble 3HAaKH» ONHCa-
Hhl KOHCTPYKLUHH CTEHHBHIX 3HAKOB, 3aKJaAblBaeMbiX NpPH NOMOLIH CTPOH-
TeNbHO-MOHTaXHoro nuctosera CMII-3M u npu mnomown wasMOypa,
Apend Hau Typ6o6ypa. JlaHO oONHCaHHe Ha3eMHoro paboyero ueHrpa
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(BcnoMoraTteJibHOro IHYHKTa) Ha YdacTKax C TBepAbM MNOKpPHTHeM Io-
BEPXHOCTH 3eMJIH.

I'opoackasa BHICOTHasi CeTb AOJMXKHAa ObIThb CBfi3aHa ¢ obulerocyaap-
CTBEeHHOM BBLICOTHOH ceTblo, Tak Kak Ha Bced TeppHTOpHH CCCP npHu-
HATa BaaTufickas cHCTeMa BLICOT.

BuicoTHass onopHas ceTb B ropoaax 3akpenasercsi NMpeHMylecTBeH-
HO CTEHHBIMH penmepaMH, a B He3aCTPOEHHOH YacTH rOPOACKOH TeppHTO-
pPHH — rpyHTOBbIMH. KOHCTPYKUHH 3HAaKOB H MNpaBHJAa HX 3aKJaJKH Ha
FOPOLCKHX TEPPHTOPHAX NOJKHH COOTBETCTBOBATb TPeOOBaHHAM oObLule-
o6s3aTenbHbX HHCTPYKUHH TYT'K.

§ 51. PaGouee (cbemouHoe) reome3nueckoe 0GOCHOBAHHE

[TyHKTH reoae3nueckoii onopHoit ceTH, onucauuoit B § 48—50, 06bly-
HO pacrnojaraloTcsi Ha MeCTHOCTH He HAacTOJbKO 4acTo, YTOOH JHLb HA
HX OCHOBE MOJMHO ObIJIO BHLIMOJHATbH CheMOYHble, TPACCHPOBOUHBbIE HJIH
pa36HBoyHLIe paboThl ¢ Heo6xomHMoOf ToyHOCTbio. IloaToMy B pomoJHe-
HHe K NYHKTaM 3TOH OIOPHOH CeTH H Ha ee OCHOBe CO3MalOT Ha MeCT-
HOCTH ceTh NYHKTOB pabouero (cnbeMoyHOro) reomesHyeckoro o6OCHO-
BaHusi. ToyHocTb paboyero o6OCHOBaHHA BCerfa HHXKe TOYHOCTH TOH
OMOPHOH CeTH, MeXXAY NYHKTAMH KOTOpPOH OHO MOCTPOEHO.

Ero co3pawt ciaeayiomiiMu cnocodamH: 1) mnoctpoeHHeM Ha MecT-
HOCTH aHaJHUTHYeCKHX ceTeil, 06pa30BaHHHX JHO60 MaJLIMH TPeyro/bHH-
KaMH (MHKPOTPHAHrYJsHsA), JUOO TEOAOJHTHLIMH XoaaMH (yrast B 000-
HX cayuasx H3mepsiorcs 30-CEeKYHAHLIMH TEOAOJIHTAMH), 2) mMpOKJaZKoH
TaxeoMeTpPHUYECKHX XOJOB; 3) NpPOKJAAKOH MEH3yJbHbIX XOHOB H cO3ia-
HHEM reoMeTpHYecKod ceTH (NmpH MeH3yJbHOH cbeMKe); 4) pa3buBKoIi
Ha MECTHOCTH CeTKH KBaJpaToB H HHBEJHDOBaHHEM TOYEK 3TOH CeTKH
(cM. § 90); 5) mpokaankon HuBeqHPHHX XomoB IV knacca H TexHHye-
CKOTO HHBeJIHPOBAaHHA.

Fycrora nyHKTOB pa6Goyero o60CHOBAaHHA H TOYHOCTbL ONpeje/eHHA
HX MOJIOXKEHHS 3aBHCAT OT TpeGOBaHHH K TOYHOCTH H NOAPOOGHOCTH
CbHEMKH, TOYHOCTH TPacCHPOBKH MJIH pa3GHBKH COOpDYXEeHHH, a TaKxke
OT TOYHOCTH M TYCTOTH NYHKTOB reoje3Hueckod omnopHou cetdH. Boobuge
Xe pacyeThl N0 CO3[aHHIO Treofle3HYeCKOA onopHod ceTH H pabo-
Yero OGOCHOBAHHSI BHINOJIHAIOT OAHOBPEMEHHO, BO B3aHMHOH YBsA3Ke.
Takne pacyeTbl BHNOJHAIOT reofe3HcTnl. OQHAKO ANA CbEMOYHLIX paboT
YHCNI0 NMYHKTOB H TOYHOCTb OMOPHOH CETH B LEJOM NPeaycMaTpHBAaIOTCH
B 06uweo6sa3aresbHbIX: HHCTPYKUHSAX MO TOMOrpapHYeCKHM CbEMKaM.
CbeMKy HeGOJIBIIHX N0 pa3MepaM YYAaCTKOB, HeCJOXHble TPacCHPOBOY-
Hble MJH pa3buBoYyHbHe PaGOThl MOXKHO BLIMOJIHATbL Ha OCHOBe MYHKTOB
rosibko pabouero o6ocHoBaHHs. [IpHBA3KH K ONOpPHOH ceTH 31ech HYX-
Hhl AJIS1 TOrO JHIb, YTOOL BRIMOJHATD Bce paboTel B O61ENPHHATOMH CH-
cTeMe KOODAHHAT H BhLICOT.

§ 52. OnopHas reope3nyecKas CeTb
Ha y4yacTKe CTPOMTEJbCTBA

CxeMa ¥ TOYHOCTb ONOPHOH CETH HA YYyacTKe CTPOHMTEJNBbCTBA 3aBHCAT
0T pa3MepoB YyacTkKa, OT MacwitaboB TonorpagHyecKoH CHEMKH yyacT-
Ka H OT CJIOKHOCTH H HeO6XoaHMofi TOYHOCTH Pa3bGHBOYHHX pabot. Kor-
Aa Y4aCTOK CTPOHTEJbCTBA 3aHHMAaeT TepPPHTOPHIO BHOBb CTpPOSLLIErocs
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ropofia HJAH KPYNMHOro NPOMLIIJEHHOrO MNPEeANPHATHA Aaubo KpYMHOro
HHXEHEepHOTO COOPYKEeHHs, TO 3Aecb TPeOyeTCA ONOpHas ceTb BLICOKOH
TOYHOCTH B BHAe TPHAH[YAAUHH, NOJHUTOHOMETPHH, TOYHOIO reoMeTpHye-
CKOrO HHEE/IHDOBAHHA MJIH B BHAE TOYHOH CTPOMTENbHOH ceTKH. OAHako
HHOria M Ha He6GoJbliOH 1O pa3MepaM TEPPHTOPHH NPHXOAHTCHA CO3jaa«
BaTh BLICOXOTOYHYIO ONOPHYIO CeTb AJIA CTPOHTENbCTBA OTBETCTBEHHBLIX
HJIH CAOM(HHX HHXKeHepHHX OODbeKTOB, HanmpHMep MOCTOB, THAPOTEXHH-
YeCKHX COOpPYXKEHHH, YHHKAJLHLIX NO pa3Mepy 3AaHEH H T. I

Ecan Ha TenDpHTODHH CTPOHTeAbCTBA oOMOpHas ceTb OHJa cO3laHa
TONbKO AJi1 0OOCHCBAaHHA TOMOrpaHyecKrX ChbeMOK, TO NMPHXOAHTCA Mo-
BTOPATL pabo1y MO CO3XaHKI0O OMOPHOH CeTH AJia pa3b6dBOYHHX pador,
72X KaK B 3TUM CJyuyae oHa Ao0J2KHa OhiTh 60Jiee TOUYHOM.

Ecau cTtpoHTenncTBO MpeanoJaraercs Ha He6oJblIOK Mo pa3MepaM
TCPPHTOPHH, TO NPH MPOCTOH CXeMe pACNOJIOKEHHS 31aHHH H cOOpyxe-
HHH H He OCOOEHHO BHICOKON TOYHOCTH B3aHMHOA CEBSi3H MeXN1Yy HHMH
(nanprMep, NPH CTPOHTENBLCTBE MHJOro IMocesNKa C HHM3KOIT2XXHOH 3a-
CTpOHKOMH, XH/AOT0 KBapTajia ropofa HJH OTAEJbLHOro cayXXeOHOTro HJIH
00lileCTBEHHOroO 3JaHHsi B rOpOJe) BO3MOXHbI TaKHe BHABLI OMOPHOH CeTH.

OdocHoBaHHEe KpynsoMmacmwrabuo# TonorpadHye-
KOl cpbeMKH Heb6OJAbBWIOro YuYacTXa, OTBEeJAEHHOIO
HOJ CTPOHTEABCTBO

l. TeopnoAUTHHH XO0JA NpoKNaJHBAacMbIH IJA CO3NaHAA CETH
TOYCK MJIAHOBOM OMOPLI, H XOA HHBesupoBaHHA IV Kaacca an6o TeXHH-
eCKOTO ISl CO3AaHHA BbICOTHOL Onopbt.

2. AHaJHTHYeCKHE CeTH, MNpeacTaBsswomue coboil mpocrefi-
UIYI0 TPHAHTYJSAUHIO, B KOTOPOH TOPH3OHTaJbHbLIe YILJH H3MepfioT C Ta«
KOH K€ TOYHOCTbHIO, YTO H B TEO/JOJHTHbIX Xojax. [IAAHH CTOpPOH Tpe-
YroJbHHKOB TaxKOf TPHAHTYJASIUMH KOPOTKHe, B npeaenax 0,15—1 xkm.
AHaNHTHYECKYIO CeTb CTPOAT B3aMeH TEOMOJHUTHLIX XOAOB B OTKPHTOM
MEeCTHOCTH, 3aTPYAHHTENbHOH AJS HeNoCpPeACTBEHHOrO H3MEDEHHA JIMHHH.

3.CeTka KBajgpaToB, ABJIAOIAACH OAHOBPEMEHHO H IJaHO-
BOIi, H BBLICOTHOHA OmopaMH cheMKH. [lpn 3ToM OTMeTKH BepIUHH KBaApa-s
TOB OMNPEAENAIOT C MOMOUIbI0 FeOMETPHYECKOro HHBeJrpoBaHHs, [1oapoG-
Hee 006 3TOM H3J0XeHOo B raase 1X.

O6ocHoBaHHe Pa36UHBOYHHX paborT

l.CTpoHTenbHasn CeTKa—cCeTKa KBaJpPaTOB HJH MPAMO-
YyroJIbHHKGB ¢ pa3mepamu cropoH 100, 200, 400 M nAH60 paBHRIMH pa3-
MepaM kBapraia (puc. 42). CTpOHTeNbHYIO CeTKy CHadajla HAHOCAT Ha
FeHI/1IaH KaK CeTKy NpPSAMOYrOJNIbHHX NJOCKHX KOOPAHHAT, NPHHATHX AJAA
A3HHOrO CTPOHTeNbCcTBa. KOOpAHHATH NMPOEKTHPYeMEIX 3AaHHA H COOpy-
JKCHHH ONpenensloT HAa TeHnJaHe OTHOCHTE/NbHO CTPOHTEJNbHOA CeTKH, a
3aTeM TOYKH NOcJefHeldl BBIHOCAT Ha MECTHOCTb H 3aKPenJsIOT 3HaKaiiH.
STH 3HaKH ABATCS OLODPHLIMH reojle3HYECKHMH MYHKTaMH IpH paaﬁmaxe,
31aHHH H COOpPYXEHHH Ha MECTHOCTH.

ToukH CTpPOHTeNbHO¥H CeTKH HAXOAATCA Ha NepeceueHHH ocell yJHL H
npoe3noB. YaobHaa Kak no ¢opMe, TaK K NO PacloOJOXKEHHI0 OTHOCH-
TeJbHO INPOEKTHPYEeMOrd CTPOHTE/LCTBA CTPOHTE/bHAM CeTKa NpPHMeHs<
eTci OpH Pa3AHYHOA CAONKHOCTH H BeJAHYHHe CTPOHTEABHOro O0beKra —
ropoia, NnocesiKka, NPOMHIUNEHHOTO NPEeANPHATHA. TOYHOCTL H CHoOcOOH!
NOCTPOEHHA H 3aKPeIVICHHA HAa MECTHOCTH 3TOH CeTrkH BbiOHpaioT B 3a-
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(0] Touna cmpouimenskod cemru
Puc. 42. CrtpouTeab-
Hag cerk@ 0 T~ HNpacwsie nuseu

E:] Joonun

BUCHMOICTH OT CJOXHOCTH H Da3MePOB CTPOHMTEJLHOIO KOMIJIEKCa, TOuY-
HCCTH B34HMHOTO DPAacClOJIOXKEHHsi 3MaHHI H COOpYKEHHH Ha CTpoHmJo-
inanke.

B npocrefiizHX cAyyasX TOYKH CTDOHTEJNbHOH CETKH 3aKpemJsiioT
H2 MECTHOCTH AepeBAHHbIMH cTonbGaMH (pHC. 43,a), MeTalJHYeCKHMH
WTLIPAMH HWIH MeTaJJHYeCKHMH TPYOKamH. B 3TMXx caygasx HeoO6xoaH-
Masi TCYHOCTb PacloOJIOKEeHHI TOYEeK CTPOHTENBHOA CeTKR MoXeT ObiTh
AOCTHTHYTa C llomolubio 1-MHHYTHOro HJH 30-CeKyHAHOro TeopoJliTa H
CTANbHOH JEHTHl CO WIMHJAbKAMH JH60 JajbHOMEpa JABOHHOro H306pa-
XKEeHHS.

CHayana TOYKH CeTKH GTMeyaloT KOJLIIIKAaMH, 3aTeM D 3THX Xe Me-
CTax AJifs YCTaHOBKH CTOJI6OB POIOT SIMBI, HO NpPeIB2PHTE/NbHO A0 yAaJe-
HHSA KOMbILIKA 3aKPEIUIAIOT TOUKY ABYMSl CTBOpaMH (cM. puc. 144). Kax-
Ablil CTBOp NPOYHO 3aKpenJsiercs, HanmpHMep, B TOYXaXx p H ¢, M H n
LBYMSl HJIH YeTbIpbM$ KOJbSIMH, BO3BHIUAKIUHMHCA Hal 3eMJieli HeMHO-
ro 6osee, ueM OYyAeT BO3BLIIATbCA CTOJMO, 3aKPENJIAIOILHHA TOYKY CETKH.
B BepxHe#t 9acTH KaXXAoro Loia cleayer 3a6BATh rBo3Ab, NPHIEM B CTBO-
pe AOJ:KHBH HaXOAHTBCH ieHTPH WJAANOK rpo3neir. Bropo# crBop pacno-
JiaraeTcsi NPHONU3HTEALHO NeEepNEeHAHKYASAPHO K nepBoMmy. CToa6 B Touke
CTPOHTE]bHOH CETKH YCTAHABJHBAKT B fiMe C IOMOILBI) NMPOTAHYTHX (IO
JLBYM CTBODaM IIPOBOJIOK, TOYKAa NEPECEYeHHA KOTOPBIX YKaXeT MeCTo,
rae caenyer 3aOHThb rBo3fb B BEPLIHHY CTO/0a; NPH 3TOM [JS NPOEKTH-
POBaHHA TOYKH NepeceueHlsi NPOBOJOK Ha REpPUIHHY €T0J16a NMOJL3YFOTCA
otbecoM. Kosibss B TOukax p, g, m, n JOCTaTOYHO YCTAROBHTb OT TOYKY
A cTpoMTesNbHOM CeTKH He najee 1,2 M. Bhcora cTon60B CTpoHTEIBHOH
ceTkd 1,5 M B TaKEX clyyasx BnoJjiHe AOCTaTO4YHa (NpH 3TOM CTON6 BO3-
Chillaerca Haj NOBEePXHOCTbIO 3eMaH Ha 0,4—0,5 m).

Ilocae yCTaHOBKH CTONGOB CTIPOHTEALHUM CErKH HX MOJIOXKEHHe KOH-
TPOAHPYETCA NOBTOPHHMH H3MCPEHHAMH YIJIOB H JIHHHA.

ToyKkn CTpoOHTENbMOA CETKH Ha TEPPHTOPEH CTLOAUIHXCH KDPYARHX
NpoMBbHNAEHHHX O0OBEEKTOB 3aKPERAAIOTCS XeAe300eTOHHHMHE MOHOABTA-
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Puc. 43. THNW 3HAKOB AAS 3akpenjeHHs TOYEK CTPOHTeAbHOR
CeTKH

mu (puc. 43,6). Cama Touka 06O3HayaeTci NepeceyeHHeM ABYX JIHHHA
Ha NMOBEPXHOCTH MeTaJJIHYeCKOro IWThiPs, BBHICTYNAIOLLEr0 H3 MOHOJHTA.

2. KpacHHEe JTHHHH—3TO IPaHHLW MeXAy yJadued H TeppH-
TOpHeH, 3acTpaHBaeMOH 3AaHHsAMH. dPacannl 3JaHHH He NOJIXKHH BHCTY-
naTh 3a KPaCHYIO JIHHHIO B CTOpPOHY YJHuW. ITyHKTHpHHe JHHHH Ha
puc. 42 H306paxkaloT KpacHbe JHHHH. Tak e, Kak M CTPOHTesbHYIO
CEeTKY, KpacHhle JHHHH CHaya/ja HaHOCAT Ha MPOEKTHHA yepTex, a Bce
CTPOHTeJIbHbe OOBEeKTH Ha CTPOHTEJbHOM YepTexe pacnoJjaraioT, opAeH-
THPYACh MO INOJIOXEHHIO KPacHHX JHHHA. 3areM KpacHble JIHHHH mepe-
HOCAT B HaTypy, Fle H 3aKpevfaloT HX CTojJ6aMH, MeTaJJHYeCKHMH TPy-
6amMH, 6eTOHHHIMH MOHOJIMTaMH B 3aBHCHMOCTH OT HeoOXOAHMOro cpoka
CAYXO6H 3THX 3HAKOB, Pa3MepoB 3aCTPOHKH H Ha3HayeHHA CTPOHTE/bHHIX
06beKTOB. 3HAKH OGHUYHO YCTaHaBJHBAIOT MO yriaM KBapTajob. JKexe-
306eToHHbIe 3HAaKH (cM. pHC. 43,6) oTHocATCA K ¢GyHAAMeHTaJbHbIM,
H Haa00HOCTh B HX NPHMEHEHHH BO3HHKAaeT JHIUb IPH CTPOHTEJLCTBE
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KPYNHBIX NPOMBIIUJEHHbIX NPeANnpPHATHA H TFOPOAOB H TO AaJeKO He B
KaXaoi nojajexalleii 3akpenyieHHIO TOUKe KpacHoi JHHuH. [las 3akpen-
JEeHHSI TOYeK KPacHOH JIHHHH, PaCNoJIOXKEeHHbIX MeXIAY MOHOJHTaMHy,
OGHYHO NPHMeHAIT 6oJiee MpPOCThle 3HAKH, BIJIOTb A0 KOCTHJIEH H KO-
JIBILIKOB, 4 NMPH HaJHYMH CTAapOiH 3aCTPOHKH HX 0003HAYalOT KpacKoH Ha
CTeHax CYLIeCTBYIOIIHX 3MaHHI.

3. TeonoAMTHHH XOJA Kak Onopy IpH CTPOHTE/]bHHIX Pa36HB-
Kax ueJjecooO6pa3HO NMPHMEHATb, €CJH CTPOHTEJbHHE OObekTH pa3bpoca-
Hhl N0 CTPOHTEJbHOMY YYacTKy, NpHYeM YHCJO O6bEKTOB HACTOJbKO Ma-
JIo, 4YTO CO34aBaTb CTPOHTEJbHYIO CeTKy He HMeeT cMucaa. PopMa H
pa3MepH TEOJOJHTHOrO XOAa AOJIKHH ObITb TAKHMH, YTOOLI €ro TOUKH
H JIHHHH OblIH pacmonoXeHH BO6JH3H (mo 20 M) cTposiuerocs 3AaHHA.
Ilpn 3ToM ycaoBHH pa3buBKa BHNOJHAETCH Mpoille H TouHee. [las yaos-
JIETBOPEHHSI TAaKHX YCJOBHH BeCbMa NOJIe3HO NMPeABAPHTENbHO COCTaBHTbh,
NoJb3YSICh CTPOHTEJIbHEIM YepTex oM, NPOEKT TEOAOJHTHOro XxoAa, onpe-
IeJHB MO KOOpJAHHATaM ero Toyek (ompelesieHHbIM Trpa@HuecKH mo yep-
TEXY) AJHHBI JHHHA H BEJHYHHY YIVIOB MeXAY HHMH. TeoqonHTHBIA XoX
060HMH KOHUAMH JOJKeH OMHPATbCs Ha NYHKTbI reofe3HYyecKoi OMOPHOIl
ceTH. EclH Xxon COMKHYTHIH (B KOJbLO), TO ero npHBsizka (06GbIYHO OA-
HOIl ero BeplIHHBbI) K NYHKTaM TPHAHTYJSAUHH HJH MOJHrOHOMETPHH AOJ-
)KHa OLITb BbLIMOJHEHa C HaJAeXXHbIM KOHTPOJieM Kak I[0JeBLIX H3Mepe-
HHH, TaK H BBIYHCJICHHH,

3aKkpenasTh TOYKH TEOAOJHTHOTO XOAa MOXHO AEPeBAHHHIMH CTOJ-
6aMH, COJIHAHBIMH KOJbSIMH, MeTa/JHyecKHMH TPyOkaMH, [IBe cMexxHble
TOYKH, pacnoJsioxeHHhe B HaHOoJiee Ge3omacHOM Mecte, CJelyeT 3aKpemn-
AaTb 6oJsiee CONMMAHO Ha TOT CJayyad, ecJiH NMPHAETCA BOCCTaHaBJHBaTh
YHHUTOXXeHHble B Npolecce CTPOHTEJbCTBA OCTaJjbHble TOYKH XOna.

Ha yyacTtke crpouTesncTBa HeOOXOAHMO YCTAHOBHUTb penepbl B 10-
CTaTOYHOM JJfi BLICOTHHIX oOnpeje/eHHil kKosaHuyectBe. OTMeTKH penepoB
onpeessOT NyTeM MpPOJIOXKEHHH XoJa reOMeTPHUeCKOro HHBeJHPOBAHHS
OT paHee YCTaHOBJIEHHHX penepoB, OTMETKH KOTOPbIX H3BecTHH. Huse-
JHPHHHA XOA AOJKeH ONHpaThCcid Ha ABa penepa ¢ H3BECTHbIMH OTMeTKa-
MH JH60 OLITb COMKHYTBHIM, €CJIH OH ONHpPaeTcs Ha OAHH penep.

O sakpensieHHH TOYEK CTPOHTENbHHX ocell cM. § 147,

§ 53. lIpuBs3ka K NMyHKTaM reofe3H4eCKoH OMNOPHOM CEeTH

ITpuBsi3Ka K OMOPHBIM reONE3HYECKHM NYHKTaM HMeEEeT LeJbio:

1) moJay4YHTb BO3MOXEOCTb BeCTH C 3aflaHHOH TOYHOCTHIO NMpeACTOA-
IHe reojesHyeckHe paboTbl B CHCTeMe KOOPAHHAT H OTMETOK HCXOAHKIX
ONOPHBIX NMYHKTOB;

2) oCywecTB/sITh KOHTPOJb H BbIACPXKHBAaThb HEOOXOAHMYIO TOYHOCTD
BLINOJIHAEMbBIX reoje3HyecKHX pabor.

Jas 6Gojiee NOJHOrO M HajeXXHOTO KOHTPOJA TEONOJHTHBIH XOf,
CTPOHTEJIbHYIO CeTKYy, KpacHyI0 JIHHHIO, HHBEJHPHBIH XOA NPHBA3LIBAIOT
He MeHee yeM K JABYM OMOPHbIM NYHKTaM. [IpHBsi3Ka TEOAOJHTHOro Xo-
Aa 3aKJIYaeTcsi B U3MEPECHHH ABYX npumeiinoix yraos Py, Bn41 Ha omop-
HHX nyHKTax M u P (puc. 44). IIpuBsi3aka COMKHYTOro Xoia BO3MOXHa,
KOHEeYHo, H B OAHOH TOuKe (CM. pHC. 57), HO B 3TOM CJyyae H3MepeHHe
NPHMBYHOTO Yryia JOJMKHO OBITb NMpPOBeAeHO OCOOGeHHO TILATeJNbHO.

Bonpoc 06 HCNoAb30BaHHH KOOPAHHAT OMOPHHIX NYHKTOB H ocylue-
CTBJIEHHSI KOHTPOJs TEOMOJHTHOro Xoja HajoxceH B ra. VIIL
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Puc. 44. CxemMa NPHBA3KH TeONONHTHOrO XOoxa (MAM XOAA MOJHFOHOMET-
PHH) nyTeM HENOCPeACTBEHHOro NPHMBIKAHHA K ONOPMBIM NYHKTaM

Takoit cnoco6 NpPHUBS3KH K IJIAHOBOH ONOPHON CeTH, Korga npH6op
YCTaHABJHMBAeTCS Ha OMOPHOM NYHKTe, Ha3biBaeTcf crnocoboM Henocped-
CTBEHHO20 NpUMbLIKGHUA K onopHeiM nyHkraMm. OJAHAaKO OH He Bceraa
BO3MOJKEH H He Bcerja nenecoob6paseH. EciH onopHble MYHKTH yAaJeHLl
OT yYacTKa CTPOHTEJbCTBA Ha 3HAYHTEJbHOE PacCTOsIHHe, JIHOO H3Mepe-
HUsi YIVIOB H JIHHHH Ha YyYacTKax Mojaxoda K ONOPHOMY MNYHKTY CHJbHO
3aTPyAHeHbl, TO BhITOJHee BHIMOJHHTb NMPHBA3KY NpsAMOR JHG60 o6paTHOM
3aceykaMH. [lnis BBINOJHEHHS npamod 3Saceuxku HeOOXONHMO YCTaHaBJH-
BaTb NpH6Op He MeHee YeM B ABYX OMOPHHIX MyHKTaX, Hanpumep A H B
(puc. 45,a), Aas H3MepPeHHsT ABYX INPHMLIYHHX TOPH30HTAJbHBLIX YIJVIOB
B) 1 B, Mexay HanpaBieHHeM onopHod AuHHu AB (unH BA) u Hanpas-
JIeHHAMH Ha TOuYKy [/ TeonoJiMTHOro xopxa. EcaH HMeeTcsi TPH ONOPHBIX
NYHKTa, TO ANS KOHTPOJIA H3MepsAIoT yroJ fs a Takxe yrosa B4 Ha TpeTb-
eM onopHoM nyHKTe C. B 3TOM cjyuyae KOOpAHHATH TOYKH / TEONOJHT-
HOTO X0/ia MOTYT ObiTb BLIYHCJIEHB ABaXXAHI.

Has onpejeneHHss MOJOXEHHA TOYKH OOpaTHOM 3aceykoi H3 3TOM
TOYKH JOJIKHO ObITb BHAHO He MeHee TpeX ONOPHBIX IIYHKTOB
(puc. 45, 6). MamepsioT yriau y; H Y2 MEXAY HAIPaBJeHHSAMH Ha ONOp-
Huoie nyHkTel D, E, F. C peablo KOHTPOJisi 0653aTeJIbHO M3MEPSIOT yro.
Y3 TpPH BH3HPOBAHHH Ha u4eTBepThIH NYHKT K; 3TO nacT BO3MOXHOCTb
JBaXAbl BHIYHCJAHTb KOOPAKHATH ONpeaesaseMOd TOYKH TEOXOJNHTHOrO
xozxa.
INpsaMyo H o6paTHyI0 3aceykd BBIYHCASIOT NO OCOOLIM (hopMyJaM.

Kpome onHcaHHBIX BO3MOXHB K HHble CNOCOOH NPHBA3KH K ONOp-
HOil NJAaHOBOH CeTH. B yacTHOCTH, Korjaa ONOpPHHH MNYHKT pacnoJjara-
eTCs 3HaYyHTeJbHO Bbillle MOBEPXHOCTH 3eMJIH, HampHMep Ha Kphille 31a-
HHH, DelaloT 3afayy I0 CHECeHul0 KOOPOUHAT C BepuiuHbl 3HAKQ HG

3emMato.
Hpuaaaxa K IIYHKTaM INOJHrOHOMETDHH THIa CTEHHLWIX penepoB HMe-

€T CBOH OCOOEHHOCTH.

BuuucaeHHe NPHBA3KH TE€ONOJHTHOrO Xoxa K
CTEHHHNM 3HAaKaM NNOJHTOHOMETPHH

Oco6eHHOCTD NpHBSA3KH K 3HAaKAM IIOJIHFTOHOMETPDHH TAaKOoro THIAa BH-
3Balia TeM, 4YTO YCTAaHOBKA TeOJ0JIHTAa Ha TaKOA 3HaK Ajs H3MepeHHs
OPpHMbBIYHOrO YyrJja HeBO3MOX>KHA, IMNOCKOJbKY 3HAK BLICTYyNaeT H3 CTEHH
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PHc. 45. CxeMa npHBA3KH TEOAONMTHOrO XOJa NnyTeM 3acevek

He Gonee yeM Ha 10 cM. 31ecb MOXHO NMPHMEHSTb pa3Hble NPHEMH MNpH-
BA3KH, B TOM uYHCJe O6pPaTHYIO 3aceyKy H, B Y4aCTHOCTH, NpHeM, OMHCaH-

HbI HHXe,
INycte M u N (pHc. 46) — 3HakH noauroHomeTpuH, AB — cTopoHa

TE€OJOJHTHOrO Xo0ja. BenHuHHY NpHMBIYHOrO yria fn, HEJOCTYNMHOrO AJs
H3MepEeHHsI €ro TEOJOJHTOM, MOXHO BHIYHCJAHTb IO QopmyJae

Brn = 180° — (91 7).

Ilpu atom:
1) yron @ u3MepsilOT TEONOJHTOM [ABYMA INOJHLIMH NPHEMaMH;
2) yroJ y BHYHCJAAIOT 1o dopMyae

li

sin y=sin @

;
3

3) paccTosiiHe I; H3MepSAIOT CTaNbHOMA PYJeTKOM;

4) pacctosiiHe I3 H IDHPEKIHOHHLIH YroJ Qxom CTOPOHW MN noJsu-
FOHOMETPHH BBLINHCHIBAIOT H3 KaTaJjJora KOOpJAHHAT OMNOPHOH ceTH JH60
BhiyHcasoT no ¢opmynam (VI.5) u (VI.7), noab3ysach KoopaHHaTaMH
nyHktoB M u N.

[Tocne 3roro, 3Has BeJHYHHY NMPHMBIYHOrO yrsa f$n B LHpPEKUHOHHO-
r0 yria Qgou, YBS3HBAIOT TEOAOJHTHHIH XOA OOBLIYHHIM cmocoboM (cM.
§ 59).
I[Tpumep. Hamepenunbiit yron ¢=44°1615". Mamepennoe paccros-
HHe [,=12,346 M. BnouncieHnnle no KoopauHatraM M u N paccrosiHHe
{3=80,714 M, QHPEKUHOHHHI yros GmnN=axon=176°31'45".

IToab3ysich 1IeCTH3HAYHBIMH Ta6JHLAMH HAaTypaJbHbIX 3HauYeHHA TPH-
FOHOMETDHYeCKHX QyHKUHH H apHPMOMETPOM, NMOJYUHM

12,346
—— =0,698951.0,152960 = 0,106775,

sin vy = sin 44° 16’ 15”.
ny=>sin 80,714

oTKyaa y=6°1109",
CaenoBartesbHO, NPHMHYHKA yros fn paBed
Bn = 180° — (44° 16" 15" - 6° 11* 09”) = 129° 32¢ 36”
HJH, OKPYTIAfAfl O AeCATHX JAoJel MHHYTH, NOJYYHM
Bn = 129° 32,6,
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Puc. 46. CxeMa NPHBA3KH TEOAONHTHOro XOAAa K CTEHHLIM 3HAKAM
MONHIOHOMETPHH

Ecau wamepHTh aauHy l2, TO MOXKHO, pa3yMeeTcsl, BHIYHCJIHTb BeJH-
YHHY yraa P, HeMoCpeACTBEHHO, MHHY# YroJa y, MO Teopeme CHHYCOB
. : Iy
smﬁn=smq>‘1—.
3

BocoTHasa npuBsidKa

BbiCOTHasi NpHBfiI3Ka ¢ MOMOLIbIO TeOMETPHYECKOro HHBEJNHPOBAHHA
BO3MOXHa TOJbKO MyTeM HENOCPeACTBEHHOrO MNPHMBIKaHHA K pernepam
C W3BEeCTHHIMH OTMeTKaMH. B pesyabTaTe NPHUBA3KH HYXHO ONpeAeHTb
npeBbilieHHe h MeXAy OIOPHbLIM penepoM H NpHBsi3biBaeMoft Touko# T,
HanpuMep BpeMEHHbIM penepoM, NHKETOM TPacCh, TOUKOH COODPYXKeHHH
u T. A. [lpupsi3ka CBOAHTCH K MOJYYEHHIO OTCYeTOB a M b no HHBEJHp-
HbIM peHKaM, CTOsIIMM Ha pemepe W Ha Touke I (puc. 47). Toraa
HCKOMoe MpeBbiluenHe 6yzer paBHo h=a—b, a orMetka H:  npuss-
3piBaeMOH TOYKH paBHa

Hy = Hpen+h,

rae Hpen— H3BecTHast OTMeTKa penepa.

[IpuBsiska mo3BOJIAET MOJYYHTb OTMETKY TOYKH B TOM JKe CHcTe-
Me BLICOT, YTO H OTMeTKa onopHoro penepa. Kpome Toro, mpuBs3ska
JaeT BO3MOXHOCTb OCYLIECTBHTb KOHTPOJb HHBeJHPHbIX pabor. Tak,
yTo6bl MOJNYYHTb OJiA KOHTPOJA OTMETKY TOH XXe TOYKH BO BTOPOIi
pas, cjeay:T cAejaTh NPHBA3KY K ApyroMy penepy. [IpHBsizka Ko BTO-
pOMy penepy KOHTPOJHPYeT TaKike COrJIaCOBAaHHOCTb OTMETOK CaMHX
penepoB, MO3TOMY XOJ reOMeTPHYECKOro HHBEJHPOBAHHSA MPHBA3LIBAIOT,
KaK npaBHJ0, ¢ 060HX KOHLOB. B ciyyae NpHBSi3KH K OZHOMY penepy

lonobxa

Puc. 47. BmcOTHAm nNPHBA3KA TOYKH K penepy  NyTEM reOMETPH'ECKOro
YHBEJHDPOBAHHA
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HHUBENHPHHA XoA RoJKeB O6HTb aABOAHHNM. [loapo6GuHee 0 KOHTPOJALHHIX
noAcuerax NpH HHBeAHPOBAHARH cM. § 77.

BuicoTHas DpBBA3Ka TyTeM TPHTOHCMETPRYECKOTO HHBENHPOBAHHA,
RanpuMep MNPH TaxeOMeTPHYeCKOR CbeMKe, CBONHUTCH K ONpeaefeHHIo
npeBbillleHUA MeXAy HKaXpaoill npuBA3nBaeMod KOHEYHON TOukoA Ta-
XeOMeTDPHYECKOTro Xcna u GanxailinM K Hell penepow.

BbicoTHan npHBA3KA HHBEJHPHONO H TaXeOMeTPHYECKOrO XOIO0B
BO3MOXKH3a H K OXHOMY penepy, HO TOrZa XOI AONXKeH OHTb COMKHY-
THIM NHO00 ABOMHEIM, YTOOW MOXHO OLINO BHTNONHHTHL KOHTPOJb CYMMH
npesuiiendii xoxa. OAHaKO BeJHYHHA MOJYYEeHHO!! HEBSI3KH B COMK-
HYTOM XOHe He XapaKTepH3yeT NpPaBHALHOCTH OTMETKH CaMoro pene-
pPa, TaK KAK TeopeTHYeCcKas CyMMa npeBLIIEHHA, C KOTOPO# CPaBHH«
BaloT NPaKTHYeCKYIO CyMMy, paBHa BYMO NpB Jlo00ofi orMeTke penepa.



Yacte 11
CbEMOYHBIE U HUBEJIHPHBIE PABOThLI

I'JIABA VIII
TEOOOJIUTHAA CHEMKA

§ 54. Buan cvemok. Lleas, cocTaB naaeswrx
H KaMepaJbHbiX paGoT NpH TEOLOJNHTHON CheMKe

B Hacrosilee BpeMsi NPHMEHAOTCS cJeNyIOUIHEe BHAB Ha3eMHEIX
CbeMOK MECTHOCTH C LeJbIO COCTAaBJEeHHA IJAHOB H KapT: TEOAOJNHUT=
Hasi, CbE€MKa II0 KBaJpaTaM, TaxeOMeTpHyeCcKas, MeH3yJbHas, GOTO«
TeoNOJNHTHAsA. DoJbliHe no pa3MepaM TeppPHTOPHH CHHMAKOT Nocpen-
cTBOM a3podoTocbeMKH. Bce BHAB CheMOK, KpOMe TeOAOJHTHOH, HMes<
0T LEeJbl0 NoJyuYeHHe TomorpadHyYecKHX MJaHOB H KapT MeCTHOCTH.
Tonorpa¢HyecKHMH NPHHATO Ha3wBaTh TaKHe NJaHbl H KapThl, Ha KO-
ropbrix H300paXKaloT CHTyauHilo (KOHTYpnl H npeiAMeTH) H peabed
mecTHOCTH. [IpH TeoponMTHONH CbheMKe CHHMAIOT TOJbKO CHTYaUHIO
MeCTHOCTH. TaKk KaK IVIaHb H KapTh, Ha KOTOPLIX OTCYTCTBYeT H300-
paxeHHe pesbeda, SABASAIOTCA HENONHOUEHHLIMH AJI HCNOJb30BaHHA HX
NPH COCTaBJIeHHH pasHOro poaa IPOEKTOB, B TOM YHCJE H I[1POEKTOB
3aCTPOAKH, TO TEOAONHTHas CBHeMKa INPOH3BOAHTCA OOLIYHO COBMECTHO
C APYrHMH BHJaMH CbeMKH, HalpHMep C TaxeoMeTpPHYeCKOH CBbeMKOMH
HJIH HHBEJHDOBKOH IO KBajpaTaM, KOrjla BeleTcsi CbeMKa peJbeda.

Takum ofpa3oM, B 3aj4auyy TEOAOJHTHOH CbHEeMKH BXOLHT CbeMKa
KOHTYPOB CeJIbCKOXO3AMCTBEHHbIX H JIECHLIX Yroiuii, myTeit CooOlleHHS,
ruaporpadun (pek, o3sep, 60JOT) H NpeaMeTOB MeCTHOCTH (34aHHi,
COODY2KEeHHH, OTAeJIbHO CTOALLHX JAepeBbeB H T. 1.).

Ecau cbeMKka Bejgercsi B YCJIOBHOH CHCTeMe KOOpAMHAT 6e3 yuyeTa
chepHuHOCTH 3eMJH HJAH, HHaye, 6e3 mNpHMeHeHHs KaprorpadHuecKoil
NPOEKIHH, YYHTHIBalOLleii KPHBH3HY 3eMJIH, TO B pe3yJbTaTe CbeMKH
nojsyyaercs mJaH, a He KapT4, He3aBHCHMO OT wMaclutaba CcbeMKH H
pasMepoB CHHMaeMOTO yuyacTKa. TaK KaK KOOpAHHATHl MyHKTOB reo-
Ie3HYecKoil OnopHoil ceTH BHLIYHCAAIOTCA B cHcreMe KoopAaunat [ayc-
ca, OCHOBAHHOIi Ha NPHMEHEHHH COOTBeTCTBYIOUleH KapTorpadHuuyeckoit
NpOEeKUHH, TO B pe3y,bTaTe CbEMOK, ONHPAIOLIHXCA Ha 3TH MYHKTHI,
nojayyaetrcsa Kaprta, a He naad. OgHako omMYTHMOH Da3HHUL MeXAy Ta-
KOi KapToOi H NJAHOM B OTHOIIEHMH TOYHOCTH H MNomoOus H3o0paKeH-
Hoif CHTyauun He OyJeT, ecJH CbeMKa BbINOJNHACTCA HAa CPaBHHTE/b«
HO HeGoJbuoil mMO pa3MepaM TeppHTOpHH (paauycoM mo 50 KM).

CbeMKa MECTHOCTH COCTOHT H3 MOATOTOBHTEJNLHHIX, [O0JeBblIX H
KaMepaJsibHhX pa6oT. K MOAroToBHTENbHHM OTHOCATCS CJeAyiollWe pa-
60TH: BhisicCHeHHe HeoOXOAHMOCTH CHeMOK H BbI6Op ee Mmaculitaba; co-
CTaBJieHHe KaJleHAapHOro MJaHa H CMeTH Ha paboThl; pacyeT Heo6Xo-
OHMOro KOJIHYeCTBa HCMoOJHHTesell, pabounx W TpaHCmopTa, noabop
KaJlpoB; COCTaB/IeHHe CIIHCKa Ha HeoOxogumble mpr6oprn, obGopyaoBa-
HHe, MaTepHaJIbl,
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Maciuta6 TeoJONHTHOR CheMKH BHLIGHPAOT, PYKOBOACTBYSICh TO4Y«
HocTbio MacwTtaba (cm. § 61). Tak, ecan Ha manaue Heo6xXoauMo 10-
Ka3aTb BCE BbICTYNbl KOHTYpoB pa3MepoM 0,2 M, To Macwralb CbeMKH
JIOJIKEeH Ounite He MeJab4ye 1:500, Tak kKak H306pakeHHe TakKoro Bbl-
CTyDa Ha NJaHe HMeeT pa3mep, paBHuii 0,4 MM.

K noaesniM padoTaM NpH TEOAOJHTHOII CHeMKe OTHOCATCH OCMOTP
yyaCTKa MECTHOCTH AJs OnpejejeHHA CJAOXKHOCTH CHTYalUHH H BHO6opa
MEeCTONOJIOXKEHH TO4YeK TEeOAOJHTHLIX XOAOB;, SaKpenJeHHe 3HaKaMH
TOYEeK TEOAOJHTHHX XOJOB; H3MepeHHe YIJOB H CTOPOH TEOJOJHTHHIX
X0J10B; NpPHBSI3Ka TEOAOJHTHBIX XOJ0B K NYyHKTaM TPHAHTYJALHH HJH
MIOJIHTOHOMETPHH, CbeMKa CUTYaLHH.

K kaMepasbHHIM paGoraM OTHOCATCH 0GpaboTKa MNOJIEBHX IKYpHa-
JIOB; BHIYHCJIEHHE KOOPJIHHAT TOYEK TEOJOJHTHHIX XOZOB; COCTaBJEHHE
H BhiuepyHBaHHe NJ1aHA MECTHOCTH.

JAs BHINOJNHEHH TEOAOJHTHOR CBbEMKH HeoOXOLHUMO HMMETb Teoj0-
JIHT, CTaJbHYIO JIEHTY CO LUNHJbKaMH, 3KJIUMeTp H pyJeTky. B mocaen-
Hee BpeMsi BMECTO CTaJbHOM JIeHTH MNOJAb3YlOTC aaibHoMepamu JIHT,
OO n JH-04. Kpome TOro, npH TeOmOJNIMTHOA CbeMKe MNPUMEHSIOTCSH
9KKEp H JepeBsiHHble MPAMOYroJbHhle TPEYrOJbHHKH (AJUHOA Ao 2 M),

§ 55. PekorHocuupoBKa y4acrka.
3akpenjenAne TOUeK TEOLOJHTHOTO X0Aa

PekorHocuHpoBka y4acTka, T. €. 06XOX H OCMOTP, NMPOH3BOJMT<
¢ Ias TOro, darobW MOJYIATL MpeACTaBJEeAAe O pa3Mepax ydacTKa,
CHOXHOCTH CHTyaUHH, YCJOBHAX IJis H3MEPEHHA YIJAOB H JHHEA H
YCJIOBHSIX NPHBA3KH TEOJOJHTHOTO XOAa K NYHKTaM TPHAHTYAAULHH HJIH
FOJHIOHOMeTpHH. B mnpomecce peKOrBOCHHPOBKH BHOHPAlOT MeCTOMO-
JIOXKEHHe TOYeK IJaBHOrO H AHAaroHaJbHLIX TEOAOJHTHBLIX XonoB. I'saB-
Hblf Xox HameyaloT BOJH3R rpaHHUBLI YYacTKa, & JHArOHAJbHLIE —
BHYTpH ero. KaXaHii Xox HOJXKeH pacnojaratbcsi TaK, 49TOOH Ha
NPHBA3KY CHTYalHH MeCTHOCTH K BepIUMHaM H CTOPOHaM Xoja 3arpa-
YHBaJIOChb MeHble TpYJAa.

Bepiinpil TEONOJHTHHX XO40OB NPH €CTECTBOHHOM TrpyHTe 3akpen-
JSIOT AepeBAHHbIMH KOJbSIMH, KOTOPble OKaNbiBaloT KaHaBo#. B uentp
BepxHero cpe3a KoJsia 3a6HBalOT rB03/b.

Bepwnusl TEOAOJHTHHX XOA0B Ha acaJbLTHPOBAHHOHA IOBEPXHO-
CTH 3aKpenJfioT TIBO3ASMH, KOCTBUJISSMH HJIH METa/IHUeCKRMHA TpyOxa-
MH. Bokpyr rBo3asi Kpackoii 0003HayalOT OKPYMSHOCTb AHaMETpPOM
10—15 cM paas obserueHHss OTHICKAHHA 3aKpeMJeHHhX ToueK. B Mec-
Tax C HHTEHCUBHLIM [ABHXXEHHeM IelleX040B HJH TpaHCIOpPTa HeobXO-
JHMO OTMETHTb KpaCKOH TOT HJH HHOW 3HaK Ha 3abope BOGJAA3M 3aKpell-
JeHHoi ToukH. Ha G6GeToRHpPOBaHHON NOBEPXHOCTH BepUIHHH TEOMOJMT-
HOro xoga o0003HaualOT MacAfAHO#l KpacKoifi MmocpeacTBOM HBYX
aKKypaTHO MNepeceRalolIHXCA MOA MNPAMBIM  YIJOM JHRHH TOJIHHOA
0,5 cM; MecTo mepeceyeHHsi OGBORAT TOH JKe KpPaCKOA NO OKPYXHOCTH
anamerpoMm 10—15 cmM.

B npouecce 3akpensieHHs BepUIHH TEOMOJNHTHOrO XOAa COCTaBJf«
IOT CXeMy, Ha KOTOPOH INOKa3hBAalOT pacloJOIKeHHe BeplIMH H CTOPOH
X0J1a OTHOCUTEJIbHO CHTYaUWH MECTHOCTH. I3Ta CXeMa HCHOJb3yeTcs
NpH BbINOJHEHHA PaGOTHl MO H3MEPeHHI0 YIrJOB H CTOPOH TEOLOJHTHO-
ro xoja.
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§ 56. UamepeHue yraos, NHHHM W MATHUTHBLIX A3UMYTOB
B TCOJOJHUTHOM XO/€

Ilocne 3akpenjeHus 3HakaMH BepLWUHH (TOYEK) TEOROJHTHOTO XO-
Aa NpPHCTYNAalOT K H3MEpPeHHIO YIJoB H JHHHA (AJNHH CTOPOH) Teono-
JUTHOro Xxopa. [as 3Toro co3mamr ABe rpynnsl pabGoOTHHKOB: OAHY
AJsi H3MEpeHHsi YIJOB, APYTyio AJsi H3MepeHHA JuHHHA. OHOBpeMeHHOe
BHIOJHEHHe 3THX paGoT OAHHMH H TEMH JXe JHLAMH MeHee LeJec0o00-
pasHo. IIpH BhinO/JIHEHHH BCeX H3MepeHHH B TEOMOJHTHOM xoje Heob-
XOAHMO 3apaHee COCTaBHTb CXeMYy XOAa.

HamMepeHnHe yraos

Yran MeXAy CTOPOHaMH TEOAOJHTHOrO Xo4a H3MepAloT OJHHM
npuemom (npu KII m KJI) c nepecraHoBko#t nuMOa MeXAy nosymnpu-
emaMu npH6ausuTenvHo Ha 90°, TlepeceueHue rJaBHLIX HHTEA CETKH
HaBOAAT Ha OCb BelwlKH (LUNHJABKH) KaK MOXHO OJHXe K ee OCHOBa-
HHI0 JHOO HA OCTpPHIA KOHell Bepxa cron6a, 3akpenasrouero Touky. Ha-
BeJleHHe [es1al0T NpPH MNOMOINH HaBOASUIHX BHHTOB anHaaabl W Tpyb6ul,
3aKaHYHBas BpallleHHe BHHTAa BBHHYHBAHHeM (2 HeE BHIBHHYMBAHHEM).
Orcyern 6epyr no AByM BepHbepaM, MO MEPBOMY — CPaAYChl, MHHYTbI
H CeKyHAb!, N0 BTOPOMY — TOJIbKO MHHYTH H CexkyHAH (no 1-MHHYT-
HOMY TEOJOJIHTY TOJIBKO MHHYTH)., Pe3yjbTaThl 3anHCHIBAIOT B KYPHaJ
(taba. 13).

NaMepeHHne nuHH

JINHHE CTOPOH TEOZONHTHOrO XO#a H3MepsloT ABaxAun 20-mer-
pOBOH CTaJbHOH JIEeHTOH co IINMHJAbKAMH JH60 AajbHOMepoM JABOHHOrO
H3oOpaxkeuus. B Tabn. 13 npuBeseHbl pe3ysabTaThl H3MepeHHsl JIHHHM
JeHToil; a6Co/IIOTHAsh BeJHYHHA pPacXOoX/JeHHs [IoJMyyHJacb paBHOM

176,12 m— 176,08 M =0,04 M,
YTO B OTHOCHTE/NbHOM BbIpPaXKeHHH AacCT

0,04 1
176 4400 °
Tak Kak TOYHOCTb H3MepeHHs JIHH}llﬁ CTaJbHOi JIGHTOH CO IUNHWJbe
KaMH o6blyHO ObiBaeT He BhIllle, yeM m OT BCefi AJHHB, TO B AaH-

HOM CJyqae pe3yJbTaT H3MepeHHHA YyaoBJeTBOpsieT TpeGOBaHHAM,
npeabsiBAseMbIM K TOYHOCTH H3MepeHHs JIHHHH CTaJbHOH  JIEHTOM.

HN3MepeHHe yraos HakJdoHaA

¥Yranl HakJOHAa JHMHHIT TEOLOJHTHOIO XOAA MOXXHO H3MepPATb 3KJH-
MeTPOM HJIH NpPH MOMOIIH BepTHKaJbHOro Kpyra teoponuta (cMm. § 39).
Ecan cropoHa xoma 6ymer HMeTb Y4aCTKH C Pa3HbIMH yrJaMH HakKkJoOHA
(c pasHHueit Goaee 1°), To nocieAHHe H3MEPSIOT OTAEJLHO HA KaXK-
JAOM YyyacTKe, HMelolleM OLHOOOpa3Hblil YKJIOH.

Onpeneneﬂue MAarHHTHOroO a3uMyTa

HesaBucuMo oT TOro, mpHBSI3bIBaeTCs HJAH HeT TEOJAOJNHTHbIA XOA
K ONOPHOM CeTH, cJjeayeT, NOJb3yscb OYCCOJbIO, ONPele/HTb MarHHT-
HHA a3uMyT XOoT#A Gbl OAHOH CTOpOHBI TeojoduTHOro xoaa. Ilpu otcyrt-
CTBHH TNpPHBA3KH 3TO eJHHCTBeHHhIl Ccnoco6 OpPHEeHTHPOBaHHA XOAA.
B cayuyae npHuBSI3KH XO4a K OMOPHOH CETH MArHHTHHIH a3UMYyT MOIKHO
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HCMOJIb30BaTh A/ KOHTPOJA BO3MOM(HHX rpy6ux OLIHOG0K B BHYHCIE-
HHAX a3HMYTa OT CTOPOH OMOPHOfI CeTH.

Yto6bl OnpeaenHTb MAarHUTHbII a3HMYT CTOPOHbl, Hanpumep 7—§8
(cM. Taba. 13), HeoOXoauMO Ha TO4YKe 7 B3SATb OTCYET [0 CeBEPHOMY
KOHLY cTpeskd OyccosH B TOT MOMeHT, xorza Tpyb6a HaBeleHa Ha
Touky 8. OQHaKo nepexs H3MepeHHeM a3uMyTa caeayer YOelHTbCH,
yTo TpH coBmaaeHHu HanpaBJeHHs ClO cTpeaku c HampasieHHeM HYy-
JeBOro auaMetrpa GyccoJH OTCYET NO CeBEPHOMY KOHLY CTPeJKH paBeH
0°(o6biyHo 510 ObiBaer npH KII), a He 180°. Ecam oH okaxercH
paBHbiM 180°, To Heo6xonuMo TpyOy nNoBepHYTb 4Yepe3 3€HHT H H3-
MepATb a3HMYT TNpH JAPYroM  MONOXEHHH BepPTHKAJbHOTO Kpyra.
HsMepsiTe asHMyT cJjeayeT BAAaJH OT META/NIHYECKHX COOPYXKEHHH H
BHICOKOBOJIbTHHIX JIMHHI 3JeKTponiepeflady, KOTOpble MOTYT CHJbHO OT-
KJOHHTb CTPEJKY OT NpaBHJABHOTO MoJoXxeHHd. Iasa KoHTpoas mnonara-
eTCsi OonpeAesIHTh a3HMYT TOH XKe JHHHH, HO B o6paTHOM HanpaBsJe-
HHH, KOrja TeOAOJIHT OyaeT YCTaHOBJEeH Ha APYrOM KOHLE JIHHHH.

OnpeneneHle MATrHHTHOTO a3MMyTa € INOMOUIBIO OpHEHTHP-Gycco-
aH  TpebyeT OpHeHTHpoBaHHsi JHMOa TrOpH3OHTaJbHOro Kpyra. as
storo, coBMectuB npu KII wyan aum6a M anHpanw H 3aKpenHB ajupa-
Ay, BpalanoT JaAM06 A0 COBMEIIeHHS KOHIOB CTPeJKH OpHeHTHp-6yc-
COJIH C HYJeBHMH IUTPHXAaMH ee IIKajabl. TouHee COoBMellleHHe KOHLOB
CTPeJIKH BHIMOJHAIOT BpalleHueM JuM6a ero HaBoAsauiuM BHHTOM. Iloc-
Jie 3TOro ocBoGOXKIOAOT aJjiHAaly H HaBOAAT 3pHTeAbHylo TpyOy Ha
KOHEYHYIO TOYKY OpHEHTHpyeMoO# JHHHH, 3aKaHuMBas ABHXXeHHe TpYy-
66l BBHHYMBaHHeM HaBoJflllero BHHTAa aaujanabl. B3saTwit 3atemM c ro-
PH30HTAJBHOIrO Kpyra otcyeT H OyleT MAarHUTHhEIM a3HMYTOM.

§ 57. OnpeneneHne pacCTOAHUMN, HELOCTYMHBIX
IJiSl HemOCpeACTBEHHbIX U3MepPEeHHii JeHTOM

ITycts Tpebyercss onpele/sHTb TOPH3OHTAJNbHOE PaCCTOSHHE MeXIY
ToukaMd A H B, pesneneHHbIMH NpensaTCTBHEM, HanpHMep pekoH (pHC.
48,a). Haa sroro BHOHpalOT MecTo, yaAo6HOe aasi uaMepeHusl 6asuca
6, uanpumep Mexay ToukamMH A m C. [auHa 6asuca posxkHa OBITH
Takoil, 4yToOn yroa P3; okasasics He Mence 27°, Basuc u3MepsilOT OBaX-
an. Ecan paccTosiHMe H3MepSAIOT CTa/JbHOH JIGHTOH CO IUMHAbKAMH, TO
pa]acxoxmenua MEXIYy JABYMsI pe3yJbTaTaMH He JOJUKHH IpeBbillaTh

5000 ©F AVHHb Ga3uca. 3aTeM NpH TOMOILU TEOAOJHTa H3MEPSIOT
nonHsiM npueMom yraw B, B2 m B3 Tpeyronsunka ABC. Cymma u3Me-

PEHHLIX YIJIOB He HOMKHa oTaduatbess oT 180° Gosee uem Ha 1,5¢ V3.
rie ¢ — TOYHOCTb BepHbepa TrOpH3OHTaJbHOro Kpyra*. HWamepennoie
yrabl YBS3HIBAIOT, T. €. NOJYUEHHYIO HeBSI3KYy pacnpeaensiior ¢ obpart-
HHIM 3HaKOM MOPOBHY Ha KaxxAbl# yro.a, KMamepsiioT Takxe npH mno-
MOIH BepTHKAJbHOrO Kpyra yroJ v HakJoHa 6a3uca 6 K TOpH3OHTY.

* Tipy paGoTte ¢ MaJbLIMH ONTHYECKHMH TeOROJHTAaMH AOONYCTUMYIO HeBA3KY B
yriax cleAyeT BbiYUCAATL N0 dopmye

acn fg = 3m Vn,

rae m — CpelHfiq KBaJpaTHYeCKas MOrpellHOCTb H3MepeHHN Yyriaa OJHHM OpHEMOM
(npu KIT v KJI); n —uncao uaMepeHHbX yrjoB, Hasa Teopoantra OTH m==+7”,
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d. 3a oxOHYaTeNnhHHI PE3YALTAT MPHHHMAIOT Cpe/iHee H3 NBYX pe3y.be
TaToB.

Ecau no npamoii AB Hetr BuauMocTH (KHHHA 33aKPbiTa CTPOEHHSMH,
JNecoM H T. A.), 10 AnHHa d 3Toit JHHHH MoxeT ObiTb onpejesieHa cJe-
AywownM o6pasoMm. Ha mectHoctH namepsior auHHio CB=6; H JHHHIO
CA=e6, (cMm. puc. 48,6) c obuweli sepwHHoii B Touke C; ITH JIHHHH
pacnonaraloT Ha FOPH3OHTaNbHOH M yaoGHOH AaJd H3MepeHHA MeCTHO-
CTH, Np4yeM yroa y AOJXKeH GbiTb, 10 BO3MOXHOCTH, okoJo 180° (toraa
TOYHOCTb OnpejesieNHs pacctosHns d 6yier Bbiiue). PaccrosnHe d BH-
YHCASIOT No popmy.e

d=V 3?-{—33—231 6, COS Y (VII1.2)

§ 58. CbeMKa cHTyauun MeCTHOCTH

CbeMKa CHTYauHH (KOHTYpPOB H MpeAMeTOB) MEeCTHOCTH NpH Te-
OLONHTHOH CbEMKe 3aKJIOYAEeTCA B [pHBA3Ke MOCPEACTBOM TeX HJH
HHbIX CMOCOO0OB CHTyaUHH K CTOPOHaM H BepLUHHAM ONOPHOro TeOXRO-
JUTHOro xoaa. I[IpumeHsIOT caepyiollne crnocobbi CbEMKH CHTYauHH.

Cnocob nepneHAHKYAAPOB

[TepneHAHKYASpBl OMYCKAlOT K3 CHHMAaeMbIX TOYEK KOHTypa HJIH
npeaMeTa MECTHOCTH Ha CTOPOHLI TeoAoauTHoro xona. [lonoxenue
CHHUMaeMoil TouKW, HanpuMep ToukH E (puc., 49), H3oGpaxaiowed yroa
31aHHs, Ha NJaHe ONPeAeJHTCH NJHHON NepneHAHKyaspa [y H AJH-
Hoii d) — 4aCTH TrOPH3OHTaJbHON mpoeKuuH cTopoHbl AB TeonoNHTHO-
ro xoaa. Ilpy cbeMKe KPHBOJHHEHHOro KOHTYpa HeOOXOAHMO PpeLIHTb
BONIPOC O TOM, B KAaKHX MeCTaXx H CKOJbKo TpebyeTCs ONMyCTHTH Nep-
NEeHAHMKYJAspOB., DTO 3aBHCHT OT Maciutaba nsaHa, KoTopbiii Oyner co-
CcTaBJeH No pesyabTaTaM CcbeMkKH. CorsacHo o06sd3aTeNbHOH AAfA BCeX
BeaOMCTB HHCTPYKUHH ['YI'K, npH cbeMKe KOHTYpOB MOTLYT CNPAMJATb-
€ BHICTYNH H HM3rHGbl, €CJH OHH Ha IJaHe BLIPAXKAIOTCA BEJIHYHHOM,
He GoJsblueit 0,3 MM.

Ilpu cbeMKe TrOpPOACKHX NpOe3fo0B, a cJeaoBaTeabHo, H ¢acanos
8JaHHA AJHHB NepHeHAHKYJApOoB OrpaHHYeHH pa3MepaMH:

npH cbemxke B MacwtaGe 1:2000 1—8 M,
» > » » 1:1000 0,5—6 M,
» > » » 1:5000 0,25—4 m.
B cayuyae npumeHeHHS 3KKepa nepneHAHKYJspH AONYCKAIOTCA cCoO-
oTBeTcTBEHHO o 60, 40 u 20 M. B mnpeaenax TakHX pPacCTOAHHH OT

AO dy

PHc. 49. CbeMka 3faHHa 00 cnocoby pepneHAHKYASpOB
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Cnoco6 o6mepa

KouTypu, HMeollHe OpaBHAbHble reoMerpHdeckHe dopMu (npA-
MOYroJbHHK, PaBHOCTOPOWHHII RJH paBHOGEAPEHHHA TPeyronbHHK,
OKDPYXIOCTb H Ap.), YaCTHYHO MOXHO CliHMaThb fyTeM o6Mepa HX, na-
npHMep, PYJEeTKOH, pacmosaras NOCJCAHIO TrOpH3OHTaJbHO. Tak, Ha-
npuMep, yraw E, F u P 3nauus, n3o6paxendoro Ha puc. 49, meneco-
06pa3HO CHHMaTh CcnocoboM nepneﬂnnxymlgoa, a monoxende Toukn N
onpefesnTb nyrem obmepa cropon EN, NP, PF 3panuusa. Ina KoHTpo-
NS B TaKHX CJyyasix OGbLIYHO H3MepsiloT W cTopoHy EF. JlaHHble H3Me-
penufi cnioco6aMH nepneHAMKYJAspoB H o6MepOB NOJHOCTBIO obecnedyHpa-
10T BO3MOXHOCTb NNOCTPOEHHA KOHTYypa 3AaHHA Ha NJaHe,

Cnocob6 nHHeHHB X 3aceyex

B stoM canyuyae nonoxenue CHHMaemoni Toukn M (puc. 53) onpe-
JensieTca MNyTeM H3MepPeHHs rOPH3OHTaMbHLIX paccrosrud AC n /{)E
CM u EM, npuuem CE —vacTb CTOPOHH TeomonHnTHOro xoma AB.
Cropout CM u EM n3mepsioT O6HYHO pyneTkod. 3aceuka Oyzer Tou-
Hee, Korjga yroa y aacekaeMmofi ToukH 64130k K 90°,

Cnoco6 yraoBshx 3aceyek

INosoxenue cuuMaeMofi Toukm N omnpenensercd NyTeM H3MepeHHA
FOPH30HTaNbHOTO paccTosiAHl CD H ropHaoHTanbHHX yrdaoB B n Py
TpeyronbHuka CND (puc. §3,6). Yrau By u P2 H3MepalOT TEOLOJHTOM.
B HeKOTOpPHX CJyyasx AJs KOHTPOJf H3MepsloT H TpeTHii yroa Tpe-

O

AO

6

Puc. 53. Cremka cnocobom 3aceyex
a — nuHeflHan; 6 — yrJaosasa
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Puc. 54. CbeMka noaspHuiM cnocofom

yroibyHka, DTOT cnocob nNpUMeHAIT AJs 0060CO6/JEHHBIX H HaCTOJbKO
yAaJieHHHX OT CTOPOH TEOAOJIHTHOrO XoAa TouyeK (OTAEeJbHO CTOSALIHX
ZepeBbeB, ONOp JHHHH 3JeKTponepenayH, YIJAOBLIX CTONGOB JIHHHH CBfl-
34 H T. I.), 9TO JaHHefiHasA saceuka Onsa 6u 6onee 3aTPyAHHTENbHOM.
Paccrosuus CN u DN yacro OniBaloT HeZOCTYNHLIMH AJiA HEMOCPeACT-
BeHHbLIX H3MepeHHH. YrioBas 3aceyka Oyaer TeM TOuHee, uyeM OJHKe
K 90° Gyner yroa npH 3aceKkaeMoil Touke.

[lonspuwit cnocob

B atom cnocobe moJioxeHHe cCHHMaeMblx Touek I, 2, 3, 4 (puc. 54)
onpejeJsieTci B CHCTeMe IOJSPHBIX KOOPAHHAT, T. €, FOPH30HTAJbHbi-
Mu yraamu P;, Po, B3, 06pa3oBaHHBIMH HayaJbHLIM HaMpaBJieHHEM H
panuycaMH-BeKTopamu [, Iy, I3, HanpaBJeHHbIMH [OPH3O0HTaJAbLHO H3
ToukH O Haya/Ja KOOpPAMHAT Ha CHHMaeMble TOukH. IIpH cbeMKe moasip-
HbBIM crmoco6oM B Toyke O yCTaHaB/AMBAIiOT TEOAOJHT, NMPH TOMOLIH KO-
TOpOro H3aMepsiloT yran P, P2, Ps, aauuu Iy, Iy, 3 onpepensior o6GbIUHO
€ NpHMeHeHHEM HHTAHOro JaJbHOMepa, a NpPH CbEeMKax 3acTPOeHHOH
TeppuTopuH B Mamrabax 1:500 u kpynHee — crTasbHOii JeHTH. Tak
KaK u3 ToYykH O CHHMaIOT He OJHY, a HECKOJbKO ToyeK, TO JHUMO Teo-
JIOJIHTAa [eJecoo6pa3Ho OPHEHTHPOBaTh, YTOOW INpH BH3HPOBAHHH HA
HayaJbHOe HanpasJieHHe OP oTCueT MO rOpPH3OHTAJbLHOMY Kpyry Obi
pases 0°0’. Torma nmpH HaBeNeHHH Ha KaxXAyl0 H3 CHHMaeMbLIX TOYeK
OTCYET Mo TFOPH3OHTAAbHOMY Kpyry Oynaer npeacraBisiTb coGofi 3Haue-
HHe COOTBETCTBYIOILEro yrJia 5 Jdns onpeaesieHHS NONOXKEHHS TOYKH
P u3mepsiioT paccrosuue Dy, a aJs onpeje/eHHs MOJNOXKEHHSA TOYKH O —
anuny OP=D, u yron y Mexny HanpabjeiHeM PO u cTopoHoit AB
TeoA0NHTHOro xona. Ilo mosnydeHHbLIM pe3yJabTaTaM H3MepeHHH BIO«
C/NeACTBHH BLIYKCJAAIOT NPAMOYroJbHue koopaHHath P u O, no koro-
PHIM HAHOCAT MOCJEAHHE Ha IJIaH, a 3aTeM Yye HAHOCAT H CHHMaeMble
ToukH I, 2, 3, 4 no usmepenHnM yraam i, Po, Bs m paccrosuusam [,
lo... Yrabt crposr TpancnoprupoM. Touko# O npu mnoaspHoM crocobe
CbeMKH MOXeT sBJATLCA Jio6asg BepliHHA TEOJOJHTHOIO Xoaa JHGO
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Puc. 55. CbeMKa TOYEK CHTyalHH CNocoG0M CTBOpPOB

yRo6Has TouKa Ha ero cTopoHe. B 3THX cJayyasXx HavaiabHbIM 6yneT
HanpaBJileHHE 110 CTOPOHE TeOAOJIHTHOrO XOAa.

Cnoco6 ctBOpOB

Korga rpaHHubl CHTYauHu MNepeceKaloT KaKywo-NH60 JHHHIO Teono-
JHTHOTO XOAAa HJH TMpOfleJIXKeHHe 3TOH NHHHH, CheMKa TOuYeK nepecede-
HUS TNPOH3BOLHTCA INyTeM H3MepeHHS PacCTOAHHA N0 3THX TOYeK OT
OAHOH H3 KpaiHHX TOYeK InepeceKkaeMoi JIHHHH TeONOJHTHOro Xoja.
Hanpuwmep, na puc. 55 nokasann ase ToukH P u Q umocce, mepecekato-
mwero cropoHy 4—5 rteomoautHOoro xona, H nBe Toukh M u N Toro e
uiocce, Haxoifllnecss B NepeceyeHUH IIOCCe € NMPOAOJKEHHEM CTOPOHH
3—4 TeopoaUTHOroO Xoxa.

Tak kak TOYKH NepeceyeHHS HaXOAATCA B CTBOPe TOA HJH HHOR
CTOPOHBl TEOJOJHTHOTO X0Aa, TO TaKOH CNocob6 ChEMKH TOYEK MEeCTHO-
CTH Ha3blBalOT cnocobom cTBopoB. Ha mnan 3TH TOYKH HaHOCAT myTeM
OTJIOXEeHHsT B MacliTabe KapThl H3MepeHHLIX Ha MECTHOCTH PacCTOAHHHA
OT BeplIHH T€OJO0JHTHOrO X04a A0 CHHMaeMbIX TOueK.

Ilpn cbeMke CHTyauHH COCTaBJSAIOT abpuc, B KOTOPOM CXeMaTHue-
CKH 3apHCOBBHIBAIOT CHHMaeMYI0 CHTYAaIlHIO, NOKa3bBalOT BCE CHHMae-
Mble TOYKH, 3aMHCBLIBAIOT YeTKO H SICHO pe3yJbTaThl BCeX BHIMOJHEHHBIX
NpH CbEMKe YIJIOBHIX H JHHelHHbX H3MepeHHil. AGpuc cocTaBJAlOT OT-
AeJbHO IS Ka)IOoi CTOPOHH TEONOJHTHOrO XOAa, MNOKa3wBafg BCIO
CHATYIO C 3TOil CTOpOHb CHTyauHioo (puc. 56). Ias obaerdesHs obpa-
60TKH pe3yJbTaTOB CBHEMKH COCTaBJfAIOT OOIIYI0 CXeMy Yy4yacTKa, Ha
KOTOpOH MNOKAa3blBalOT TrJaBHble H JHaroHajbHbleé TEeONOJHTHble XOH,
OCHOBHblE 3JIeMEHTH CHTYalHH, H3MepeHHble AJHHHW CTOPOH H BeJIHYH-
Hbl YrJOoB T€OAOJIHTHBIX XOJO0B.

[Tpn cbeMke Heo6XOAMMO pPyKOBOACTBOBATbCA COOTBETCTBYIOLIHMH
HHCTPYKUHAMH H HacTaBJieHHSAMH.
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Nuwug 5-6
79,54

Jouor druwa 2957 cpedwee 79521
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Puc. 56. AOpHC CBheMKH

§ 59. Boiunciende KoopAMHAT TOueK TEOAOJHTHOro Xona

Ecan cHcTeMa XOM0B COCTOHT H3 COMKHYTOrO MOJHroHa [—2—
3..—10—1 ¢ AaHaroHaabHLIM  XogoM 3—7—..—9—10 (puc. 57), TO
CHayaja MPOH3BONAT BLIYHCJAEHHS MO 06paboTKe OCHOBHOTO, COMKHYTOrO
MOJIHTOHA, a 3aTeM YXe AKaroHaMbLHOTO XOAa.

IlocnenoBaTenbHOCTb BHIYHCJIEHHH TaKoBa.
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Puc. 57. TeORONAHTHBIE XOAM ==
OCHOBHOf M aAnHaroHaabHHll cO
CXEeMOA NMPHBA3KH K NYyHKTY A
H cTopoHe AB TpHaHryaauHH

COMKHYTHH NONHIOH

1. BuiyHciieHHe yrJoBoW HeBSi3KH
fo = 2B, — [180° (n — 2)], (VIIT.3)

rae XPasm = CyMMa H3MepeHHLIX BHYTPEHHHX YIJIOB MOJHroHa (IpaKTH-
yeckass CyMMa), n— 4HcJO CTOpPOH (yrJjoB) ero.
2. OueHKa AONYCTHMOCTH YIJOBOH HeBA3KH

fg <= 1,5t} n%, (VIII. 4)

rae ! — TOYHOCTb OTCYeTa MO TOPH3OHTAJLHOMY KPYTY.

ITpu cobmopennn ycaosus (VIII.4) yraoBas HeBsi3ka pacnpeaens-
ercsl ¢ o6paTHRIM 3HAKOM MeXAy H3MepeHHBIMH yrjaaMd, Ecau cTopoHH
NOJIHrOHa NPHMEPHO paBHB, TO B KaXXAWH YroJ BBOAAT OIAHHAKOBYIO
nonpaeky. B cayuae Goabiuofi pasHHUB AJHH CTOPOH B YIJh C KOPOT-
KHMH CTOPOHaMH BBOAAT OOJiblliHe NMONpaBKH.

3. BhiyucsenHe IKHPEKUHOHHBIX YIJOB CTOPOH IOJIMTOHA!

@ =, 4 +180° =B, (VIIL.5)

rae Pacnp — HCNpaBJEHHOE 3HAYeHHe IMPaBOro N0 XOAY BHIUHCJeHHHA
H3MepseMmoro yraa; i=1, 2, .., n.

Ecan Ha cxeme Xoma Te e yran f OyAyT pacnoJaratbCsi cJeBa
N0 XOAY BLIYHCJEHHH, TO AHPEKLUHOHHHE YrJhl BRIYHCJASAIOT NO ¢GopMyJe

Korna TeonoOAHTHBIl XON Pa3sOMKHYT H ONHPAeTCsi CBOHMH KOHUAMH
Ha reojie3am4eckHe NMYHKTH H CTOPOHH GoJjee BLICOKOTO KJacCa TOUHOCTH,

ivenp'

* IIna HOBLIX ONTHYeCKHX Teomoauros T30, T15

fB<3m]/71-,

rae m — cpenHAd KBaApaTHUecKas MOTPEUIHOCTL H3IMepeHHA yraa. Oaa 3THXx Teo-
JOJIHTOB /M COOTBETCTBEHHO pas#o £30, =107,
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TO HeBSA3Ky B CyYMMe H3MepPeHHHX yrJOB MNOACYHTHIBAIOT TaK Xe, Kak
¥ B AHaroHajbHOM xoae, T.e. no ¢opmyne (VIIL.11), a HeBSA3KH B CyMs
Me npupawmeHuit — no ¢popmyne (VIIIL.13).

Ina ynob6cTBa nosib3oBaHusi TabaHuaMR 3HayeHHA TPHroHOMeTpHYeEs
CKHX QYHKUHA AHDEKUHOHHHE YI/bl HHOTAA NMEepeBOAAT B PyMGul.

4, BolyHCJEHHe TODH30HTA/bHHIX NPOJOMKeHHA d CTOPOH NOJHraHa
1o ¢30pmy.ne (I11.4) nau (I11.5).
V1. ) BHuncnende ppHpawledd#t kKoopauHat Ax 8 Ay no dopmyaam
\% 4

6. BhiyHcneHHe HEBA30K B CyMMax MPHpJmeHk Koopamntart:

fx = ZAxguq, }
(VIII.6)
fg = szasm’v
HeBA3KH B nepHMmerpe (JHHeAHON HeBA3KH)
o=t VE+P (VIIL.7)
H OTHQCHTEeJbHOH HEBSA3KH
fp 1
— = 1.
7 N (VII1.8)

rae Xd — nepHMeTp NOJHIOHA.
3uaMenartesb N OTHOCHTeNbHOR HEBA3KH BLIYHCJAETCH C COXpPaHeHH«
I
eM ABYX LH(p, OTJIHYAIOUIHXCA OT HYJA, HanpHMmep 800"

1 1
Ecau N < 2000° 1O HeBA3KH f« # fy pacnpepensitor ¢ o6paTHLI-

MH 3HaKaMH MEX]Yy BLIYHCJIECHHLIMHA IpHPIHCHHAMH, 06RIYHO nponop-
LHHOHAJIbHO OJIHHAM COOTBETCTBYIOUIHX CTOPOH, MMOCJIe YEro BhIYHCAAIOT
HCIIpaBJICHHHIE IIpHPAIlEeHHA KOODAHHAT C KOHTPOJIEM:

ZAx“eup = szﬂCﬂp =0 Y (VIII .9)
7. BoiyncneHHe KOOPAHHAT BepLIHH NOJHFOHAI
X=x_t Axiucnp’ }
Y; = Y1 T BYenp:

Konrpoat: BTOpHUHOE NMOJy4YeHHe KOOPAHHAT HCXOAHOH BEPLUHHBI NO-
JIHTOHa.

(VII. 10)

JuHaroHanabHHHA XOX
1. BoiyHcsieHHe yrjoBo# HeBfA3KH
fB=25"3M—[aﬂaq—-awn+180°(n+1)], (VII. 11)

raie ZPusn — CyMMa H3MepeHHbIX NpassiX YrjoB, Quas H Oxom — AHPEK=
'AHOHHBIE YIJbl HayaJbHOM H KOHEYHOHX MNPHMHYHBIX CTOPOH OCHOBHOIO
X0ja; n — YHCJAO CTOPOH AHArOoHaAbHOro X0j4a.

2. OueHka AOMYCTHMOCTH YIJIOBOH HeBSI3KH

<xz2Yn+1. (VII.12)
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BeaoMoCTh BbIMUCAEHHS KOOPAHHAT

Hcnpas- Jpekuii- 1. R -
N H3mepeH- NeHHble OHHble ;;I,,Tqm("r‘ogﬂ,
BepLHA Hble Y TJhbl yranl Yy ribl 30HTaJibHbIC
NoJIHroHa nponoxe-
° ’ ° ! ° ’ ’ HHR) d
1 2| 3 4| s 6 7 10 1
+0,2 | | | I
1 9% | c9,8 | 96| 10,0 | | |
I 323 | 26.8 | 33,2 | 75,32
| 40,2 I I I
0 173 | 48,2 |173| 48,4 [ |
I I I
| l 20 | 38,4 | 21,6 | 58,14
| 40.2 I I
3 98| 31,4 |98] 31,6 |
| I l I
| | 51 | 06,8 06.8 | 116,27
| 0.2 I I I
4 89 | 29,1 |89 29,3 I |
| I | |
| | 141 | 37,5 22,5 | 71,85
| 40,2 | |
5 180 | 27,3 [180 | 27.5 | |
I I I
| 41 | 10,0 50,0 | 79,85
| 40,2 | | |
6 81| 33,0 |81 33,2 | I
I I I
| 239 | 35,8 35,8 128,70
S I |
=R yan 719| 58,8 7~zo| 00,0 l
ZBreop |720| 0.0 | d=530,13
[ —12 |
f. =1,5¢Vn=01.505)V6=x1,8.
B.IIOEI

INMMpumMewanusda I
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FopH3oHTasNbHble Yrabl HaMepsaJadHch 30-CeKYHAHLIM Teo-
2. JHpEeKUHOHHbII! Yyroa cTOpOHbl I/—2 TEeOROJHTHOIO XoAa BHIYHCJEH OT AH-
NpHBA3aH NOCPEACTBOM H3MepReHHs MNPUMBIYHOrO yrja (yrasl @ H A Ha pHc. 57).
3. Toyka Ne | TeOAONHTHOro XoAa COBMelleHa ¢ NYHKTOM A TpHaHryJaalLHH



Ta6baunma 14
TOUYC€K OCHOBHOI0O T€ONONHTHOIO Xoaa

IMpupamedyss KOOpPAHHAT g
gg KoopauHaTm
BbIYHNCJICHHRBIC HCIIpaBJieHHbIE 8 ‘5
5
+| A | +| ax |+ I Aax | +| ax |28 x y
2] 13 || 15 [16] 17 |18| 19 |20 21 22
I || || | | I
| =000 | [ 40,01 | | I | 1 | +6374862,27 | +87 455,73
+ | 60,51 | —| 44,85 | + | 60,50 | — | 44,85 | |
I I || | | || I
l || | | | 2 | 4922,77 | 410,88
I | 14001 | | | | L I
+| 50,16 | —| 20,89 | 4| 50,06 | —| 29,38] | I
I | 1 | || I I |
I || || || | 3 | 4972,93 | 381,50
| =001 | |+40,03] | || || I
4+ 73,00 + | 90,50 | + 1 72,99 | + | 90,53 | | I
I || || | | I
| | | | || | 4 | 5045,92 | 472,03
I | 14001 | | | | I
—| 56,33 | 4+ | 44.61 | — | 56,33 | + | 44,62 | | |
I | | | | | | I
| || || | | | 5 | 4989,59 | 516,65
| | | +o0t| | || | I |
— ] 62,2 + | 50,05 | — | 62,21 | + | 50,07 | | |
[ | || || | | I
I | | | | 6 | 4927,38 | 566,72
| =001 ] | +003] | | | | | I
— | 65,10 — 11,02 | —| 6511 | —| 110,99 | | |
4 | 183,67 | + | 185,17 | + | 183,65 | + | 185,22 | 1 | 6374862,27 | +87 455,73
— | 183,63 | — | 185,27 | — | 183,65 | — | 185,22 | |
fxl —0,04 I Fy | —o.1ol I 0,00 | 0,00 I |

fp= l/ f£+f3 =V 0,042 40,10 = * 0.1L

fP 0,11 1 1
= <

OTHOCHTEJIbHAaA HeBfA3Ka = ~ .
Xd 530 4800 2000

AOJHTOM.
PEKL{HOHHOrO yrjaa CTOpoHhl AB TpHauryasuum (cM. § 48), K Koropoft xom 6buin

H HMeeT NOo3TOMY T€ XXKC KOOPAHHATLI, 4YTO H NYHKT A,
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BC}IOMOCTB BLIYHCACHHUS KOQPAHWHAT TOYCK

FlepBrle H3- HUcnpas- JupeKuH- JInUHB! JHt-
M BepmHA ue;:::ue n;lr_i::e 3:{::5 PymOw azziaglr:::;
NOJIHrOHa - -npo.non(e-
o | o e ] | el o] | hwm
2 —0,3 | I
3 67 | 30,2 | 67| 29,9 |320| 38.4
82 os.5| CB |8 08,5 50.14
0,3 |
7 103 | 17,8 |103| 17,5
18| 51,0 | 0B |21 | 09,0 33,42
—0,4
8 218 | 54,1 |218 | 53,7
19| 57,3 | 1oB | 60| 02,7 45,80
—0,4
9 145 | 18,8 [145 | 18,4
154 ] 38,9 | 10B | 25| 21,1 36,27
—0,4
95 | 02,5 |95} 02,1
10 239 | 36,8 | 103 |59| 36,8 51,48
|
| 2d | 422,11
1
Zp . | 630 | 03.4 [630 | 01,6 SAX,
zﬂ'reop 630 | 01,6 EA%re0n
Ig +1.8
fo =2V n=1V5= 122 f o == 0,000
non
ZBreop = *niay — %xon T (7 + 1) 180° = 630° 016"

NMpeMegaHHusN:
2. F'opu3oHTanNbHble YIAbl H3MePAJHCh 30-CeKYHAHbLIM TEOAONHTOM,
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NAHAFOHANbBHOr0 TEONOAHTHOTO XO0Aa

Ta6auua 15

TIpHpaiLeHHA KOOpAHHAT £
BhiYHCAEHHDIE HCIIpaBJIeH e %E Koop aimats
+ | ax | + Ay | = | Ax | £ | Ay 29 x y
| ||
| —0,02 | | 3 |5374972,93 | 487 381,50
4+ | 6,84 -+ 49,67 4 l 6,84 | 4+ | 49,65
|
I |-0.'02 I I 7 I 4979,77 431,15
- I 35,83 | -+ 13.8(S| — | 35,83 | + | 13,84 |
| |1 I
i I l 8 | 4943,94 44,9
— l 22,89 + | 39,68 22,89 | + | 39,66 |
| ||
I —0,02 9 4921,05 484,65
— l 32,7% <+ 15,53 32,77 | 4+ | 15,51
| | |
| I-—0.02 10 4888,28 500,15
— | 26,01 — 4,41 26,01 I —_ | 44,43
I | 1 15374 862,27 | 487 465,73
+ | 6,84 - l118.74 110.66| 4+ | 714,23
— 117,50 —_ 44,41 I |
— 10,65 [ zAy, . | 74.33| fo= 20,10
fP 1 1
— |10.65 sAy o0 (7438 7 =00 < T
fy =4 0,10
6—1 OCHOBHOTO XOHa, MO3TOMY & jO— y=05—_¢,
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Pacnipenenenne fg, yrosnersopsiomeii ycnosmio (VIIL12), nponsso-

JHTCA TaK 2Ke, KaK B OCHOBHOM, COMKHYTOM [O/IHFOHE.

3. BhYHCJIeHHe QHPEKIIHOHHbLIX YIJOB CTOPOH AHArOHAJbHOIO X04a
no ¢opmyane (VIIL5).

4. BhiyHCJeHHe TrOpPH3OHTAJbHbIX MpPOJNOXEHHH d CTOpoH Xxo01a Mo
¢opmyae (I11.4) uau (II1.5).
V1 5). Bhiuncaenne npupaueHufi KkoopanHat Ax H Ay mno ¢opmyaam

4).

6. BhiunHc/leHHe HeBA30K B CYMMax [MOpHpallleHHA KOOpPAHHAT IO
dopMmynam

[x = ZAxpyg — (Xkom — Xnau), } (VIII.13)

fy = ZAYpua — (Yvon — Ymaa),

Tie Xmas, Ymaw, Xxom, Yxon — KOOPAHHATH HAYaJbHOH H KOHEYHOH ToyeK
JIHAaroHaJbHOr0 XO0Ja, a TakXe HeBA3KH fp B NepHMeTPe H OTHOCHTEJb-

HOH HeBS3KH %no ¢opmyaam (VIIL7) u (VIILS).
d
fp

1
Ecan — < ——, T0 HeBf3KH [: H fy pacnpenessioTcsi Tak e,
24 1500

KaK B COMKHYTOM NOJIHTOHE, C KOHTPOJeM HCNpaBJeHHBIX NpHpalleHH
KoopAaHHat no ¢opmynam

EA"‘ncnp = XKxor — XHaq» }

ZAYucop = Yron — Yuau.

7. BuuHcaeHHe KOOpAHHAT BepluHH xoaa mo ¢dopmyaam (VIII10).

Konrpoas: nonyuenHe B pesyspTaTe BLIYHCJIEHH| TeX >Xe 3HayeHHA
KOODJAHHAT KOHEYHO# TOYKH XO0Aa, KaKHe OblJH BHIYHCJEHH NpH obpa-
60TKe OCHOBHOr'O MOJIHTOHA.

[Ipumeph BLIYHCAHTENbHON OGpabOTKH COMKHYTOrO H AHaroHaJjbHO-
ro TEOMOJIHTHBIX XOHOB NpHBeldeHbl B Taba. 14 u 15,

Jnsi BbIYHCJIEHHSI MpHpalleHH#i KOOpAHHAT HMeeTCs pfAj ClelHalb-
HBIX TabJHL,

B CCCP Hau6oJbliee pacnpocTpaHeHHe nojayyusad Tabauust P. Ia-
ycca (yaoOGHbl Aasi BHIYHCJEHHH C TOMOLUIBIO KOHTOPCKHX CYeTOB),
E. I'. Jlapuesko, U. ®. BynekoBa (a1 BLIYHCAEHHH Ha apHPMomeTpe).
MOXHO TaKXe MNoJb30BaTbCA Ta6JHIIAMH HaTypaJbHbIX 3HayeHHH TpH-
FOHOMETPHUeCKHX ¢yHKUHHA, HanpHMep, coctaBiaeHHHMH JI. C. XpeHo-
BHIM, rje NMPHUBOAATCH 3HAaYEeHHsl BCeX LIECTH TPHrOHOMETpPHUYeCKHX ¢YHK-
LHA, NMO3BOJSAIOLHX KOHTPOJIHPOBAThb BhLIYHCJEHHe NpPHpalleHHA no ¢op-
MyJsaM

(VIII.14)

Ax = Ayctga, Ay=Axtgo.

B cnyyae Heo6XOAHMMOCTH BHYTPH OCHOBHOTO COMKHYTOrO MOJIHTOHA
NpPOKJAAKIBAIOT HECKOJbKO /IHaroOHaNbHBIX XOAOB, MNepeceKalolHxcsd B
TOYKaX, Ha3blBaeMhlX y3408biMuU. YBA3KAa TAKHX XOJOB TNPOH3BOIAHTCH
COBMECTHO MO MNpaBH/aM, H3/1araeMbiM B MOJHBLIX KypCaX TreOfe3HH.

[Ipumeuanue. [Ipy He6MaronpHATHBIX YCJOBHAX MECTHOCTH Tpe-
60BaHHS K TOYHOCTH TEOMOJHUTHHLIX XOHA0B cHHXKalotca no 1 :1000 B oc-
HOBHOM Xxofe H 1:700—B pauaroHanbHoM. Tpe60oBaHHSI K TOYHOCTH
Xo/a 3aBHCAT TakKxXe H OT Macwitaba CbeMKH, B CBfI3H C 4YeM JJIHHBI
XON0B OrpaHHYHBAIOTCA C TAKHM pacyeToM, yToOb abCoJIOTHAs BeaHyH-
Ha HeBA3KH He INpeBHIlaJNa Mpejesa, YCTAHOBJEHHOro AJs TOYHOCTH IO-
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CTpoeHus1 nnaHa B 3anannoM smacwtabe. Tak, Huctpykuueii CH 212—73
FoccTpost ycTanoBrenw cJaenyioulne npefeinHbie AJAHHB TEOAOJHTHHX
X010B ¥ HONYCTHMLE BEAHYHHLI aOCOMIOTHbLIX HeBs30K (Taba. 16).

Ta6auua 16
3acTpoeliHas HeaacTtpoeHHas
TCPPHTODHSA TeppHTOPHSA
MacuiTa6 cnemkn
npeRearHas1 ANHHA npefennias ANNHS
xona, KM Xopma, KM
1:500 0,8 1,2
1:1000 1,2 1,8
1:2000 2,0 3,0
1:5000 4,0 6,0

Ilpumep yBA2KH TEOLONHTHHIX XOHOB, MEPECEKAIOUIMXCH B O/IHON y3-
JIOBOIl TOuKe, nMpHBeAEH B IIPHAOXK. 2.

§ 60. Boluncoenre naoulagn MHOroyroJibHuKa
no KOOPAHHATAM €ero BepiluH

[lhomaab MHOrOyrosibHHKa MOMKHO BLIYHCAHTBL [0 KOODAHHATAM ero
BEpIUHH, M0Jib3yAcb HopMysaMu

n
1 Y
S =—2-}in (Y1 — Yi—t)s (VIL.15)
1
1N
S=-2—Lyt. (%im1 = Xig1)- (VIII. 16)
|

Jng KOHTPOAS LesecooO6pa3HO BLIYHCAHTD OAHY H TY e NJOILAAb
Kak no ¢opmyne (VIIIL.15), tak u nmo popmyne (VIIL.16). Ecan Bepiuu-
HaMH MHOTOYTOJIbHHKA CJYXKAaT TOYKH TEOLOJHTHOrO X0/4a, TO MJIOLaAb,
BHIYHCJIEHHasA MO KOOPAHHATaM, MOJy4aeTCs C INOCPewHOCTbi0 He Gonee
0,19% oT BeNHYHHBI BHIYHCJASACMOH MNOLLALH.

Jas NnpoCTOTH! BLIYHCJEHHH cJieAyeT, BO-NepPBHIX, OTOPOCHTb KaK B
abcuHccax, Tak H B OpAHHatax ofulHe HHOPH, cTOsAlIHe c.aeBa, H, BO-
BTOpPHIX, NO/Ib30BaTbCA cYeTHOA MawnHOA. [Ipumep BHYHC/JEHHA nJoOLLa-
JH 1O KOOpPAMHATaM NpPHBOAHTCH B Taba. 17.

§ 61. MaciTa6nl

Pa3suyatoT Macwutabbl yucaenusi U epaguueckud. Yucaeunoiii mac-
mrtab BbipaXaercA NpocTod ApoO6LiO, YHCJHTeJeM KOTOpO#H fABAAETCA
eIHHHLUA, a 3HaMeHaTeJeM — YHCJO, MNOKa3biBaillee, BO CKOJBKO pa3
FOPH30HTaJIbHLIE TPOEKIUHH JHHHA MECTHOCTH YMeHbIIEHH Ha 4Yeprexe
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1 1 I

(xapre, nnade, npoduse), HANPAMep 000" 2000’ 5000 B Ta Yas

CTO YyHCJAeHHBR MacuTalb BHPAXAOT HMEHOBARHLIMA YHC/AMH, NpHYEM
32 eNHHHLY H3MepCHHHA HAZ YepTexe MPHAHMAIOT | CM, a AJAHAHW JAHHA
Ha MeCTHOCTH Bbipa)alT B MeTpax HJH KHjaomerpax. Hamprmep, mac-
wta6 1:1000 o3nauaer, yT0 1 cM Ha geprexe cooTBercTByer 1000 cm
uag 10 M Ha MECTHOCTH.

[lnanbl B KapTht NPHHATO COCTABJAATh B CJAEAYOUIHNX CTaHAApPTHHX
Mmacwrabax:

14500 (1 cat Ha KapTe W8 MJlade COOTBeTCTBYye®. 6 M BA MECFHOOVH)
121000 »» » » » > » 10» » »
1:2000 »3» » » > > > 20> » >
1:5000 >»>» » > » » » 5> » >
1:10000 » » » > > > » 100» » »
1:25000 » » » » » 'Y » 250 » » »
1:50000 » » » » » » » 500 » » »
1:;100000 » » » » > > » 1000 M unu’l KM BFA MECTHOCTH)
1:200000 ».» » » > > > 2 kM Ha MECTHOOTH)
1:300000 » » » » » » » 3 » » »
13500000 » » » » » » » 5 » » »
121000000 (I cM H2 KapTe HNIH nyaHe cooTBercTByer 10 AM Ha mecTHOCTH)

[Ipn crTpouTteancTBe Hambonee YMOTPeSHTENbHH I1aBEH H KapTh
KpyOoHux Macwta6os (ot 1:500 po 1:5000)..

I'paginueckne Macwtabn OHBAOT ABYX BHAOB: JlHeAunwd H none-
peunbi. MMH Donb3yoTCs npH onpeleNeHHH pacCTOSAHHA MO MaaHam
H KapTaM H NPH OTJOXEHHH HA I1aHaX B Kaprax 3aJaHHHX paccrof-
HHH C NOMOINLIO LBPKYAA-H3MEpHTEA.

JInHeiiHL# MacluTab npeacTaBJjsier COGOH MPAMYIO JIHHUIO, HA KOTO-
pofi HECKONbKO pa3 OT/OXEHH OTpe3KH, HanpHmep B 1 Ha¥ 2 CM, KaxX-
Ibii M3 KOTOPLIX Ha3HBaeTci ocHOBaHHeM Maciuitaba. KpaiiHee JheBoe
OCHOBaHHe AeaaT Ha onpeieneHHoe uyHcao (5 man 10) paBHHX gacTef,
Ha3bBaeMhiX JeJeHHsIMH OCHCBaHHs Macwitaba. [IpaBHit KoHell seBoro
OCHOBAaHHA fABJASAETCA HYJb-TYHKTOM Maclitaba.

Ilonepeunuit maciutab (puc. 58) TouHee nunerHoro. Ero TouHOCTB
XapakTepH3yeTCs NOJIOBHHOH IJHHB HaHMEHbIIEro [ejeHHs, KoTopas
B HopMaibHOM MacwtabGe paBia 0,2 mMM. [Ipu pabore ¢ nonepeyHum
MacwiTaboM OAHY HOXKY UHPKYJA YCTaHaBJHBAIOT HA BepPTHKaJ/bHOA
JUHHH, a APYryl0o — Ha HaKJOHHOH (TpaHcBepcaaH). Ha puc. 58 pacrsop
LLHPKYyJaA MexX1y ABYMS KPEeCTHKaMH COOTBETCTBYeT pacCTosHHuio 347 M.

Ha yeprexke TouHocTp Macwutaba npuHHMaetca paBHoH 0,1 mMm.

Otpe3kH Menbuie 0,1 MM yXe Hepa3JHIHMH TI/1a30M, MO3TOMY He-
BO3MOXKHO OTKJaJhiBaThb HW/IH H3MepATb Ha depTe)xe pacCTOSHHS C TOY«
HOCTbIO, OuJiee BBHICOKOH, YeM cama TOYHOCTb MacuTabda.
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Pre. 58. NMomepewsnd  macwtal nas. pumKcaennoro Macwutaba 1 : 5000
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JAsA NMOCTPOeHHs NJAHOB H KapT MOJBL3YIOTC MeTasJIHuyecKoid wmac-
mTabHOH JIHHeAKOH ¢ HarpaBHpOBaHHLIM NonepeuHbiM MaciutaboM. Ha
MaclTabHOH JHHedKe He MOANHCHLIBAIOTCA HH YHCJAEHHBIT Maciurad, HH
paccTossHHA B MeTpax, TaK KaK OHAa npeaHa3HaueHa AJfA HCNOJAb30BaHHSA
OpH JI0GHIX YHCAeHHBX Maclwrta6ax. Heo6xopnmo Juip npeaBapHTebHO
coo6é)a3mb, KaKOH MA/JHHe Ha MeCTHOCTH COOTBETCTBYeT OCHOBaHHE Macs
wraba.

§ 62. [MocTpoeHue naaHa MECTHOCTH

IlocTpoeHHe nJjaHa nmo MaTepHajaM TEOAOJHTHOH CbHEMKH BbINOJHSA-
€TC B TAaKOH IIOC/Nef0BaTeJbHOCTH: |) moCTpoeHHe KOOPAHHATHOH CETKH;
2) HaHeceHHe MO KOOpAHHATaM TOYEK TEeOJOJHTHHX X040B, 3) HaHece-
HHe CHTyauHH, 4) odopmaeHHe HaAnHceH H NOCTPOEHHe Macwitaba 3a
PaMKoi nsaHa H §) BHYepyHBaHHe MJIaHAa TYLIbIO,

l. TocTpoenne KOOpAHHAaTHOH ceTkH Koopausatuyio
CeTKY Jydlle Bcero CTPOHTb MNPH MOMOIUH ClelHaabHOro npubopa —
KoopAHHaTorpada. ILlHpoko Hcmoab3yeTcsi AAs 3THX LeJeH Takke JH-
Hedka Jlpo6uimieBa (pHc. 59), I[Ipn noMoluH 3TOH JIHHEHKH MOXHO Io-
CTPOHTb CeTKy AeUHMeTPOBHX KBaapaToB (5X5 uan 3X4 Ksaapara).
HMeloTcsl NHHEAKH TaKOH XXe KOHCTPYKUHH 60JbUIHX pasMepoB, MO3BO-
JslouHe MOCTPOHTb ceTKy 6X8 kBaapartoB. CkolleHHble Kpas npopeaed
JHHeHKH mpeACTaBaAAOT co60i B mnepBOH cJeBa npope3d — npsaMmylo, a
B OCTaNbHEIX — AYrH pajHyca, mocjenoBartesbHo pasroro 10, 20, 30,
40, 50 cM H, HakoHenu, 70, 711 cMm. DTOoT DOCAEAHHH pa3mep npeaCTaB-
aAsieT coboil AJMHY [HaroHaJH KBajpaTa CcO CTOpoHaMH 50X50 cM.

Y1o0H NOCTPOHTb CETKY KBaapaToB oOWIHM pa3MepoM 5X5 am,
KJNaAyT JHHeHKY Ha JHCT 6Oymard TaK, 4YTo6hl OHa pacnoJyoxu/aach B
HHXHeA YacTH JIHCTa mapaJJesbHO (Ha rja3) HHXKHeMy o6pe3y JIHCTA,
H TOHKO OYHHEHHBIM ECTKHM KapaHAalloM CHaya/ja OTMeyaloT Ha Oy-
Mare MoJioXKeHHe KOHUA IUTPHXa B HayaiabHOH (HyJeBOH) npope3H (Tou-
kKa A), a B ocTaJbHHX Npope3six NpoOBOAAT KapaHpawoM ayrd I, 2, 3,
4, 5§ (puc. 59,06). 3ateM NOBOPaYHBAIOT JHHeHKY npuMepHOo Ha 90° H,
COBMelllasi HayaJbHbIA IWITPHX C TOYKOA A, OTMeuyaloT KapaHAawWoM AYrH
6, 7, 8, 9, 10. ITocne storo nocepeauue ayru /0 HameyalOT KapaHaa-
IIOM TOYKY B H K 9TOM TOYKe NPHKJaAbIBAIOT HayaJbHbI# IUTPHX JH-
HeHKH, HamnpaBJssl NOCJAEAHIO MO AHarOHa/aH Ha Ayry 5, Ha KOTOpOH
HenalT 3aceyky, NoJb3yscb KpaHHeH Ayro# JHHeHKH. B mnepeceyeHHH
IBYX Ayr Haxoautcs Touyka C, sBJSIOUIasACS BepILHHOH NPAMOYroJbHO-
ro tpeyroabHuka ABC. AHaJOrHYHO CTpPOAT H TOYKy D — yeTBepTyIO
Toyky kBagpata. CoenuHuB ToukH A, B, C, D TOHKHMH NpPSAMBLIMH JIH-
HHSIMH, NOJIy4alOT OCHOBHOH KBaApaT Ha yepTexe.

Yro6n MOJMYyYHTb CETKY JeLdMeTPOBbIX KBaApaToOB, COEAHHSIOT NpPO-
THBONOJIOXKHblEe TOYKH MepeceyedHs CTOPOH OCHOBHOrO KBajapara C Ay«
ramu /, 2, 3 u 1. p. [IpaBHABHOCTD NMOCTPOEHHS KaXKAOro NEeLHMETPOBO-
ro KBaJipaTa MNpOBepSIOT MO CTOPOHAM H AHaroHajlfM UHPKYJeM-H3Me-
pHTeaeM. OTKJIOHEHH pa3MepoB NOCTPOEHHLIX CTOPOH H AHaroHajel Ot
HX TOYHBbIX 3HaueHHH He MOJ/KHBI NpeBoCXOAHTh 0,2 MM.

[Toab3ysice nuHe#kofi [ poGriuieBa, MOXKHO TakKe MOCTPOHTb CETKY,
o6pasymolyio NnpsMOYroJbHHK CO CTOpoHaMH 3 M 4 AM, AHaroHa’ab Ko-
TOPOro paBHa 5 aM.

KoopaHHaTHY(0 ceTKy MOXXHO MOCTPOHTb NPH MOMOLUH LITAaHTeHLHp-
KyJAfd H JJHHHOH MeTaJjJHueCKOH JHHeHKH C nonepeyHnM MacwitaboMm
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Puc. 59. MoctpoeHHe

KOOPAHHATHOK  CeTKH
AHHellkoin JdpoOmiesa é

(MacwiTaGHo#t NuHeAikH). MOXHO, HaKOHell, MOCTPOHTb CETKY, MOJb3YACh
OObIYHLIM LHPKYJEM-H3MeDHTeseM H MaclutabHoi nuHedkoi. [Ias 3rtoro
Ha JHcTe 6yMari NPOBOAAT TOHKO OYHHEHHbIM J>XECTKHM KapaHAalloM
aBe nHaroHaaH. OT TOYKH HX MNepeceYeHHs LITAHTEHUHPKYJeM HJAH LHp-
KyJeM-H3MepHTeJieM OTKJAaAblBalOT Ha MNpoBeNeHHBIX JHHHAX paBHbIE
PacCTOfIHHA B HanpaBJeHHH KaXAOro H3 yeTbipex YIJOB JHCTa, MOJy-
yasg TakuM o6pa3oM ueThipe BepLIHHW mnpsMoyroJbHuka. Ha cropounax
NpsiMOYroJibHHKa OTKJAaAbIBAalOT PacCTOfAHHA B 1 AM H CTPOAT CeTKY
JeLHMeTPOBLIX KBaJpaToB.

ITocTpoeHHYI0 KOOPAHHATHYIO CeTKY MOAMHCHLIBAIOT, KAaK MOKa3aHO
Ha pHc, 60. Cnenyer nOMHHTb, yTO ocb X pacnojsaraeTcss Ha uyeprexe
CHH3Y BBepx (NO HampaBJeHHIO OT — ceBep), a ocb ¥ — cJIeBa Hanpaso
(3anag — BOCTOK).

22.HaHeceHHe Ha nyaH TeONONHTHHX XO0AO0B. TOUKH
N0 HX KOOpDAHHATAaM HAHOCAT HAa NJaH NPH NOMOIUH UHPKYJsA-H3IMEpPH-
TeAs H NonepeyHoro MacwtTaba. CHayana HaxOAAT KBajapaT, B KOTOPOM
HaxOAHMTCA TOYKA, 3aTeM OTKJaAHBalOT, HanpHMep, Pa3HOCTb abCLHCC
0x Ha ABYX CMeXHBIX JIHHHAIX KBajApaTa KOOPAHHATHOH CeTKH (CM.
puc. 60), 3aTeM COeAHHSAIOT ABe MOJyYeHHble TOYKH NPSIMOA H Ha HeH
OTKJaAbBaT pa3Hoctb opauHat Oy. [TonyueHHYIO TOYKY HaKaJLIBAIOT
OCTPHEM HOXKH LHPKYJs, BOKPYI HakoJja OGBOAAT KapaHAauloM Kpy-
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X=5J75.90” Puc. 60. MoanAch KOOPAHHAT.
o ceTKkH W' HAHeceHHe ToUek
600 00 KOOPAHBRETAN
700
600 R
———0—1
500 or 7 -31‘
X-6375400

Y63200 400 500  4=63700

}KOK AHameTpoM 1,5—2 MM H pAAOM C KPYKKOM MOAMHCLIBAIOT HOMEp
TOYKH.

HaHeceHHe TOueK NO KOOPAMHATAM KOHTPOJHPYETCs [0 H3BECTHOMY
TOPH3OHTAJIbHOMY pACCTOAHHIO MeXAY TOYKaMH, 3alMHCaHHOMY B BejoO-
MOCTH KOOpAHMHAT. DTO pacCTOsSHHe, B3ATOE MO MacwTabHOH JHHelke
IpPH NOMOLUH LKBPKYJA, CPaBHHBaeTCA C pacCTOAHHEM MeXAY TeMH e
TOYKaMH Ha yeprtexe. Pacxoxkaenuwe ponyckaercs He Gosee 0,3 MM,
Ilpu GonblueM pacxOXAEHHH NpOBepPAETCA NPaBHJIBHOCTb HAHECEHHS TO-
YeK NO KOOPAHHATaM H NPH OTCYTCTBHH MOrPeIIHOCTEeH — NPaBUJbHOCTD
NOCTPOEHHA KOOPAHHATHOH CETKH.

3. Hanecenne cuTyauund Ha nJaaH CdTyauHio HaHOCAT
Ha nnaH c¢ a0puca, HCMOJb3ys pe3y abTaTbl BCeX H3MepeHHH, CAeJaHHhbie
npud cbheMKe CHTyauud. PaccTosHus nepeHocaT B Macwitabe njaRa InpH
NOMOLLH LHUPKYJAsA-H3MepHTenn H momepeyHoro Macwrtaba. [lepneHaHKy-
JAPH CTPOSAT, MOJb3yfAiChb NPAMOYrOJbHHIM TPEYrOJbHHKOM, a YILJAH MpH
3aceykax H MOJSAPHOM cnocobe CbhbeMKH — TpaHCNopTHpoM. K3MepeHHHe
NPH CbEMKe CHTyalUHH PacCTOSHHA H YIVIM Ha MNJaHe He NOANHCHIBAIOT.
BpeMeHHO, Bnpeab A0 H300paXceHHS CHTYaUWH YCJOBHbIMH 3HaKaMH, Ha
yepTexe NOANUCHBAIOT KapaHaallOM HaHMeHOBaHHE OT/IeJbHHX KOHTY-
pPOB B npejenax H306pakeHHbIX TPaHHLl H MPeJMeTOB MECTHOCTH.

4. ObopMaeHne RaanHcelh 33 pamMKkoit naaHa. Pam-
Ky NJaHa CTPOSIT TaK, YTOOH CHTYalHA HAXOAHJaCb MOJHOCTbIO BHYTDH
paMki. OGBIYHO JHHHH paMKH JHO60 COBMajamT C JHHHAMH KOOpAHHAT-
HOH ceTKH, AH60 pacnoJsaralTcs MapayesbHO HM.,

CozepxaHue HajgnHced 3a paMKOH onpenensercsa npexiae BCero
Tpe60BaHHAMH HHCTPYKUHA ['YI'K H OTuacTH npHHATHIMH B JaHHOM Be-
aomcTtBe npaBunaMH. O6A3aTeabHO AOMKHH OHTb YKa3aHH TOA CheMs
KH, MacwiTab6, HOMeHKaatypa Jaucra (cM. ra. XVI) au6o Hassanue
yH9acTKa H ero aaMHHHCTPAaTHBHOE MOJIOXeHMe, eCJH CheMKa BHIOJIHEeHa
B YCJIOBHOH CHcTeMe KOoopAuwHaT. KpomMe MOAMHCH YAC/AEHHOrO MacuiTa-
6a nnaHa 3a I0XKHOH CTOPOHOH paMKH CTPOSAT JHHEHHHA MacuiTab.

5. BHyepunrBannAe naanHa Tywbio. [IIpH BHUepuHBaHHH
N/IJHOB TYWIbIO INPHMEHSAIOTCS MNpaBAJA TOMOrpaMyeckoro uvepuyeHus,
KOTOpHE CYIIeCTBEHHO OT/JMYAIOTCA OT MPABHJ CTPOHTENBHOrO uepuye-
Huf, OcHOBHOe MpaBMAO TonorpadHUuecKkcro uepuyeHHs COCTOMT B CTpO-
oM cobaiogenuA TpeGoBaHAs 0611e0073aTENbHEX FOCYAaPCTBEHHHWX HH-
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CTPYKUHHA O BHIUIE[UHBAHHH IJIaHOB H KAPT YCTAHOBJEHHHIMH YCJOBHHLIMH
3HaKaMH. YCJOBHhHE 3HakKH pa3paboTaHel AJA KaxaA0oro CTaHXapTHCro
macwtaba kapt (1:500, 1:1000, 1:2000 u 1:5000 u T.1.). B orau-
YHe OT CTPOHTEJbHOIO YepueHHA JHHHH Ha MJaHAX H KapTax BblyepyHs-
BalOT TYIW!bIO OYeHb TOHKO, TOJIUHHOH mnopsiaka 0,2 mMm. HckmoueHde
NpeACTaBAAOT JAHHHH, 0003HaualollHe HEKOTOphle OOBEKTh: HX TQJLUILH-
Ha [OJ/KHA COOTBETCTBOBATb YKAa3aHHOH B OQHUHAJBHHX H3JaHHAX
YcnoBHBIX 3HakoB. MHOrHe JHHHH Ha NJaHe NpoBoAAT pelchenepoM,
KPHBOHOXKOH HJH TnepoM (mpocesioyHHle AOPOrH, JHHHH ype3a BOAH
B BCAOeMaX, KPHBOJLHHEHHBIE IPAHHIN CEJbCKOXO3AHCTBEHHHX H JIECHHIX
yroauit H Ap.).

B nacrosillee BpeMsa uepTexkH, B TOM YHCJ€ OJIaHh H KapTH, CTajH
nesatb He Ha OyMare, a Ha naacTHkax. CTajJH OPHMEHATBhCA TaKXKe aB-
TOMAaTHYeCKHe KOOpAHHATOrpagsl, KOTOpHe M1peo0pa3yloT KOOpAHHATH,
T.e. uHppaBylo HudopMauuio, B rpadHueckoe H3o0parkeHHe MECTHOCTH.

§ 63. OnpeneneHne niaoiaan no nJaaHy HJaMn Kapte

Jas onpeneneHHs nJaollajed NPHMEHAIOT TPH cnocoba: aHaJHTHUe-
CKHH, rpadHUeCKHH H MeXaHHUYEeCKHi.

l. AHanuTHYeCKHH cnoco06 3akJlo4aerci B BHYHCJEHHH
NJoLlaAH MHOrOyroJbHHKa IO KOOpJAHHAaTaM ero BepllHH (cM. § 60).
Stor cnoco6 naer 6oJjee TOYHble pe3yJbTarbl, YeM J[Ba JPYrHX, €CJH
Jaxe onpejeiiTb KOODAHHAaTH rpadH4eCKHM MfyTeM, 110 MJaHy, HO OH
Goaee TpyaoeMKkHi. Kpome TOro, oH HENpHMEHHM AJsi BbIYHCJEHHS ILJO-
wajaed y4yacTKOB, OrPaHHYEHHLIX KPHBHIMH JIHHHAMH,

2. TpadpHyeckHil cnoco6 COCTOHT B BHYHCJEHHH MJoLlafei
MHOTOYTOJIbLHHKOB N0 (OpMyJaM reoMeTPHH C MpelBapHTe/IbHbIM H3Me-
peHdeM HeOOXOAHMLIX BeJHYHH rpagHyecKHM nyteM no njaaHy. OO0biyHO
MHOTOYrOJIbHHK pa30HBalT Ha TPEYrOJbHHKH, B KaXJOM H3 HHX H3Me-
PAIOT OCHOBaHHe b H BHICOTY A, MO KOTOPHM BHUYHCJAAIT NJOLIANH
TPeYroJbHHKOB MO GopMyJe

1
S=7(bh). (VIII.17)

Toy”ocTh 3TOro cmoco6a 3aBHCHT OT Maciutaba KapTH: yeM OH Kpym-
Hee, TeM Bblile TOYHOCTb.

K rpadnueckoMy cnocoby MOXHO OTHECTH H onpejeieHHe MJOLAAN
c noMoubio nasietok. [laseTkH OHBaOT NpAMOJIHHeHHble H KPHBOJIHHEMH-
Hoie. OHH npeacTaBisAlOT coBofl CHCTeMbl JHHHH, HAaHOCHMBIX' Ha Mpo-
3pauHyl0 OCHOBY (IeJJIyJIOHA, CTEeKJO, MJIEKCHrJac, BOCKOBKA).

K npsMOnHIeHHBIM NajeTKkaM OTHOCATCA KBaJApaTHbie, COCTOsILIHE
H3 CeTKH KBaapaToB (pHc. 61,@) co cropoHaMH, OOHYHO paBHLIMH
2 MM, H napanseibHHe, COCTOfillI{e H3 CHCTEMHl MapaJjieJbHbIX JIHHHH
(puc. 61,6). OTH naneTKH NPHMEHSIOT AJA ONpejeJeHHA NJowajiel
Y4acTKOB, OrpaHHYeHHbIX KPHBHIMH JHHHAMH. [IpH 3TOM mnanetrky Ha-
KN1a1blBalOT Ha KapTy TOH CTOPOHOH, rae H3obpaxeHa ceTKa.

Uro6bl onpesejuTh MJOWAAb KBaJpaTHOH MNAJNeTKOH, MOACYHTHIBAIOT
CHayajlla 4YHCJO TOJIHBIX CaHTHMETPOBHIX KBaApaTOB, OFpaHHYEHHLIX
YTOJILIEHHHIMH JIHHHSIMH, 3aTeM YHCJAO IMOJIHHX MeJKHX KBaJpaToB H,
HaKOHell, MyTeM CJOXEHHS PacCMoJIOXKEeHHHX Ha TrPaHHIle yyacTka yacTel
HEMOJIHKIX MEJKHX KBaJipatoB (C ompelleleHHEM Ha IJa3 AOAH KaxAoi
YaCTHLL OT MOJHOr0 MeJsKOro ksaapara). Ilocaennsn omnepauHs sABAs-
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Puc. 61. Maserkn
a — kBaapaTHas; 6 — napaajenbnas

eTcs HaHMeHee TGYHOM 4yacTblo paboTH ¢ KBaApaTHOH majerkod. DTOR
MaNeTKOM MOZKHO OMpeleafTb MIOWlaAb C MOrpemwHocThbio a0 2Y%.

Jas omnpeneseHHs NJOWIaJH NapajsiesbHOH NajneTKOH ee BbIrOAHO
pacnonoXuTh TaK, YToOb KpailHHe TOoukH I W 2 KOHTypa (CM,
pHc. 61,6) HaxOAHAHCH nOcepeaHHe MeXAY IABYMA JIHHHAMH MaJeTKH.
Torna nuHHH najeTKH BClOAY OyAyT SIBAATHCA CPeJHHMH JHHHAMH Tpa-
nmeuHHd (OCHOBAaHHA Tpaneuud OyAyT coBnajiaTh € NPePbHIBUCTLIMH JIH-
HUAMH), CyMMa [iomane#i KOTOPHX M COCTaBHT IJOMlaab YydyacTKa,
drta naomans GyneT paBHa CyMMe AJHH BCeX CpPeiHHMX JuHui ab, cd,
mn, YMHOXEHHOH Ha pacCTOsiHHe h MeXAYy JIHHHAMH, T.e€.

S=h(ab+cd+ ... + mn).

JAnHbl cpeHHX JIHHHMA H3MepAIOT LHPKYJEM C NMOMOIIbIO MOnepey-
Horo Macutaba, BHIpa)kas HX B eJAHHHUAX H3MepeHHA Ha MEeCTHOCTH
B COOTBETCTBHH ¢ Macwita6oM nuaHa (kKapThl). TouHOCTb ompeleneHHs
IIoulafH MapajieNbHOH MasleTKOH BbipaXXaeTcsl AECATHIMH JOJNISIMH MIpO-
LeHTa.

KpuBosiHHeliHble NMaleTKH CTPOAT TaKKe B BHAE CHCTeMH! rumep6oa
(runep6oaHYeCcKHe MNaJleTKH) ANA ONpeleJieHHs MJolladed NpocTeHLIHX
reoMeTpHYEeCKHX (HTYp, OJHAKO 3TH NajleTKH HENPHroJHW [JsA onpelde-
JIEHHsi maoulajed, OrpaHUuYeHHbLIX NPOH3BOJIbHBIMH KDHBBIMH JIHHHAMH.

3. MexaHuyeckHi#t cmoco6 omnpeiesneHHs IVIOUIAAH COCTOHT B H3Me-
peHuH ee maaHuMeTpoM. Haubosee pacnpoCTpaHeHHHH THN NJaHHMETpa
(puc. 62) cOCTOMT H3 Tpex rJaBHHIX yacCTeit: oOBOAHOro peiyara I, no-
JIOCHOrO pbiyara 2 #H cyeTHoro MexaHuaMa 3. [lnaHHMeTpOM MOXHO
onpeaenaTh MJOLLaAH YyuyacTKOB JA1060# ¢opmu. Pabora ¢ nnanuMerpom
BeCbMa INpPOCTa, a TOYHOCTh Pe3yJbTaTOB BO MHOTHX CJayyasx yAOBJer-
BOpsSeT TPeGOBAHHAM CTPOHTEJIbHOH MPaKTHKH.

Uro6el ompepeadTh naowanb S y4actka (puc. 63), craBaT o6Boa-
HYI0 HLJIy NJaHHMeTpa B JI0GYI0 TOYKY, HampHMep B TOYKY A, rpaHHuH
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Prc. 64. CaeTrHuiA MexaRH3M
naAanKMeTpa

a — undepbaar; b — cyeruoe

KOoJleco; € — yepBsAYHasg Mnepe-

naya; d — BepHbEp CUETHOIO
KoJeca

yeTHpex3Ha4uHKM uHCJOM. [lepBas HHppa orcyera Geperca ¢ undepbaa-
T4 a, rae OAHO JeNeHHe COOTBETCTBYyeT OJHOMY HOJHOMY 060poTy
cyersoro koseca. Orcuer 3iech Gepercss JIH60 MO LITPHXY-YKasaTesio,
HaHCCeHHOMY Ha CKOLIEHHOM Kpae BHICTYIa, Ha KOTOPHI OMNHpaeTcs OChb
uHpepbiara, 160 no 3a0CTPEHHOMY KOHIY 3Toro Bhictyna. Ha puc. 64
oTcueT no uHoeplaary naer uHdpy 6 (mMaammas u3 ABYX mupp, Mex-
ALy KOTOPHIMH CTOHT WTpHX), [Be apyrAe uudpw otcuera OepyT CO
CYETHOro KoJieca, NpHYeM HHAEKCOM (YyKa3aTesNeM OTCYeTa) CHAYXKHT
HyJaeBoH HITPHX BepHbepa. IlepBas nudpa 4 (MHEEKC CTOMT MeX1y NBY-
M NOANHCAHHBIMH LHPpaMH 4 H 5, B OTCUeT 3aNHCHIBaeTcs MJaauas
H3 HHX), BTOpas nudpa 3 (MHAEKC CTOHT, CUHTash OT MOAMHCAHHOH LH-
pbol 4, MeX1y TpPeTbHM H YeTBEPTHIM IUTPAXaMH HaHMeHbIIEro MeJeHHA
cyeTHOro kKoJeca). Ilocnennsis uHgpa orcuera 6 Oepercd ¢ BepHbepa;
STO MOMEp IUTpUXa BepHbepa, COBMALAMILEr0 CO LITPHXOM CYETHOTO KO-«
neca. Taxkum o6pasoM, oTcueT, NMOKa3aHHWA Ha puc. 64, paBern 6436.

Korna nHaekc uHgep6aara yCTaHOBHTCA HaA KaKHM-1HOO IUTPHXOM
ukdepbnara Hau G6JH3KO K LITPHXY, TO H3-3a Habalopalouleiici HHoOraa
HCCOrIaCOBAHHOCTH TNOKa3aHHH 1udepbiata ¢ 060pOTOM CYETHOro KoJe-
Ca BO3MOXHBI NpocyeThl B yACJe 060poToB. UTo6Hl H36exXaTb HX, IpH
orcyere Mo uHbepbaaTy caelyeT HelnpeMeHHO NOCMOTpeTb, KaK pacto-
JIONCHJIOCh CYETHOEe KO.JeCO OTHOCHTEJNLHO HYJIeBOr0 IUTPHXa BepHbepa.
Ecan, npenmonoxuMm, HHAeKc uHbepbaara CTOHT Hajd LUTPHXOM 5, a HYy-
JIeBOH IWITPHX CYETHOrO KoJieCa BCe ellle HaXOAMTCA Bbille HYJIeBOro
LITPHXa BepHbepa, TO OTcYeT MO IHpepOaaTy CjaedyeT 3amHCaTh PABHHM
4, a He 5, TaK KaK CYeTHOE KOJileCO B CBOEM IIOCTYIaTeJbHOM [ABHXXEeHHH
eme He 3aBeplIH/IO NMATOro o6OpoTa.

[N ROHTPOAS H TOBBLIMEHHS TOYHOCTH ONpelesieHEs MIOWaAH 06~
BOAB OLHOrO H TOTO XK€ yyaCTKa NOBTOPSIOT, co6Jiofias nNpH 3TOM Ta-
KOH mopslok: oOBOAAT HrAOH CHayajla MO HAampaBJIEeHHIO XORa 4acoBOH
CTPenKH, 3ateM — npoTHB xoxa. M3 aByx mosyyeHHHX pasHocTed orcye-
TOB 0epyT cpelHee (ec/H pacXOXIeHHEe MeXAYy HHMH He OoJsiee Tpex
HeJeliHH, B NPOTHBHOM cjayyae oGBOAH MOBTOPSIOT). DTy oNepauHIO Ha-
3bIBAIOT OJHHM MNOAYNpPHEMOM. BTopod mnosynpueM COCTOHT TakKe H3
ABYX OGBOJOB Y4&CTKa, BBUIOJHAEMHX HNOCJNe [epeMeHH MOJOXEeHHS
CUETHOI0O MeXaHH3Ma OTHOCHTEJbHO JIHHHH, COefHHsioule 00BOAHYIO
HIJy H nomoc (MmoJc NPH 3TOM OCTaeTcsi B CBOEM MepBOHAuyaJsIbHOM
MOJIOYKEHHH); eCAH B NepBOM TNOJyNpHeMe CYETHHI MeXaHH3M Obia cJe-
Ba OT 3To#l AHHHWH, TO BO BTOPOM NoJynpHeMe OH AoOJKeH GHTb copaBa.

CpenHee W3 pa3HOCTei, MOJy4YeHHbHIX B [BYX NOJYNpHeMaX, Ha3nl-
BalOT pe3ynbTaTOM OnHOro npiema. CrenoBartenbHO, YTOOL! OmpelenHTh
MJIOWAaAb OAHMM MPHEMOM, HYXKHO BHIMOJHHTb YeTHpe 06BOfAa yyacTKa.
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OcCoGeHHO TILATEIBHO ONpPeleNSIOT LeHy AeNeHHN NJAHHMETpPa — He
MeHee ueM oAHHM npHeMoM. [lepex ompeaenedueM ueHB! AeJieHHS 3alH-
CHIBAIOT NJHHY OCBOAHOrO phiyara, ompeiesifis ee MO BepHbepy. 3a HYy-
JIEBOH WITPHX BepHbEpa Ha OOBOAHOM pHYare MNPHHAT €ro mnepBhiH
WTPUX oT O6BOAHOW Hranl. OueHb BaXHO SHATH H NOMHHTh, 4TO C H3-
MEHEHHEM IJIHHH OOGBOJAHOrO pHYyara H3MeHseTCcd H HeHa JeJleHHd [Maa-
HHMeTpa, M OGBOAHTb YYaCTOK MOXHO TOJBKO € TON e AAHHOH pHYa-
ra, Kakas GObli1a NpH OonpeAesEHHH LEeHb AeJieHHS,

[Ipy BHnMOAHeHHH PabOTH NJAHHMETPOM HEOOXOABMO CO6JI0AaTh
CJAeYIOIHe YCJOBHS:

1. Cron, Ha kKoTOpOM O6ymeT BHIIONHATECA PaboTa, AOMKEH GHTb
POBHHIM ¥ TrJIAJKHM, & JHCT NJaHa HJAH KapThl — XOpOLIO BLIPOBHEH-«
HHIM, HATAHYTHIM H MNpPHKpeMmJeHHbIM K CTOJY KHONKaMK.

2. [Inanumerp nepea paboTofi C/eAyeT NOBEPHTH.

3. Ilpu o6Boae yraw Mexay phiyaraMd He AOMXKHH GLITb MeHblue
30 v Gosnpwe 150°. EcnA pasMepu yyacTKa He MO3BOAAIOT STOrO 0=
OHTLCS,, TO YYaCTOK JAeAST HAa YaCTH H NAOMAaAb Kaxaod uactd onpere-
JIFIOT OTJeJbHO, |

4. IIpn o6Bofe yuacTKa cjepyeT y6elHTbCR:, COOTBETCTBYEeT JH AJH-
Ha o6BOAZHOro pmuara Tod, KoTOopas 6LlAa YCTAHOBJEeHA NMpH onpeaese-
HHH UeHH JeJIeHHS HJaHHMeTpa.

5. [Tomoc nsnaHHEMeTpa RO/DKEH GLITh YCTAaHOBRJIEH B TaKOM MeCTe,
9TO6H CYETHOE KCJeCO He CXOXHJO NpH oOBoje C JHCTA ILIaHA.

6. He nonyckaercs o6BOAHTh HrJOf nO AuHefiKe BAOAb NPSMOJH-
HefiHHIX KOHTYPOB WJH IIO JIeKaJy BAOAL KPHBOJHHEAHHX KOHTYpoB. Bo
Bcex 6e3 HCKJIOWeRHS caydasx o6BOJ [enaloT OT PYKH.

7. He caenyer onpenensiTb NJaHHMETPOM IJIOIIAAH OYeHb MEAKHX
KOHTypoB (MeHee 1 cM?) u3-3a HeHaaeXHOCTH pesyasrartos. [lnomanu
KoHTYpoB OoT 1 Ao 10 cM? chaexyer omnpeaennTs crnoco60M MNOBTODEHHH,
T. €. MHOTOKPAaTHHM 00BOJOM, H CO B3fiTHEM TOJBKO ABYX OTCUeTOB B
Hayaje B koHue o6Boja. Toraa mosryqeHHYIO Pa3HOCTb OTCYETOB cJeAy-
€T Pas’feJHTb HA YHCJO O06BOJAOB KOHTYpa. TOYHOCTH pe3y/bTaTa yBeJdH-
YHBaeTCA NPONMOPIUHOHAJBHO KOPHIO KBajpaTHOMY H3 uHcaa 0O6GBOIOB.

I'Ioaepxn njanuiMeTpa

l. BpameHue cuyeTHOro Kxoaeca JAOAXHO OHTH
cBo6OAHK M, HO MIPH ITOM OChb KOjJeCa He AOJNIKHA HMeTb ILIATaHHSA
B NOJIIHMHHKAX, & NMPOMEXYTOK MEXKAY KOJEecOM H BepHbepOM JOJXeH
6LiThb [JOCTATOYHO MaJjbiM, 4YTOGbHI MOXHO OHlJIO yBEepeHHO OTCUHTHIBATH
no BepHbepy. IlocraBnenHoe ycnoBHe AOCTHraercsi BpallleHHeM peryJaH-
POBOYHLIX BHHTOB MOALIHIIHHKOB.

2.0cpb 06BOAHOro pel9ara 4 NJOCKOCTB CGEeTHOTO
KoJeca NOAXHH OHTb B3aHMHO ODEepHEeHAHKYJARAPHH.

JInA BBHIMOJHEHHsA MOBEPKH HYXHO 0GBecTH ¢Hrypy (Jayuiie Kpyr),
nosb3yACh HMelolleiics NPH NUVIaHHMETpe KOHTPOJbHOH aHHelKoit. OOBo-
IATb CJeAYyeT OJHHM MNpDHEMOM, T.e. YeTwpe pa3a C MepecTaHOBKOH
CYETHOrO MEXaHH3Ma (rnocJje mepBLIX ABYX 0OBOAOB MO XOAY H INPOTHB
X0/la WacOBOH CTPEAKH) OTHOCHTEJAbHO JHHHH, COEAHHAIOWEH noJI0C
M o6Boamylo Hray. Ecnam BHyTpm Raxaoro noaympuema (aBa o0Bona)
PAa3HOCTH OTCYeTOB OyAyT cCBNaaath (C TOYHOCTHIO A0 2—3 HeJienHi),
a Mexay noaynpHeMaMu OyAyT PacXOIHTLCH, TO 3TO YKaXeT Ha Heco-
6J101eHHe YKa3aHHOrO TeoMeTpHyeckoro ycjaosas. HcnpaBiaenue nocTtH«
raeTcs HCNpaBUTE/bHHM BHHTOM B paMe cueTHoro Mexauusma. Crenyer
HMeTb B BHAY, YTO €CJH ONpefesfiTh IJOLLaAb HOMILIM NPHICMOM, TO
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BNHSHHE YKA3aHHOA HenepneHAHKYJAPHOCTH He OTpPaaeTcd Ha TOYHO-
CTH pe3yaLTaTa, TaK Kak MOrpeiiHOCTb MOrauaeTcs npH noiacyere cpen-
Hefl pa3HOCTH OTCYETOB H3 ABYX MOJYIPHEMCB.

TouyHOCTH OnpejesieHHA MNAOUIAAH MJAaHHMETPOM BLIpA)KaeTca B OT-
HOCHTEJILHBIX BeJIHYHHAX, OHA 3aBHCHT OT pPa3MepoB yuyacTKa Ha MJaHe
nau kapte. Ecau sta nsomans He MeHee 15 cM?, To morpellHocTbh Ompe-
JleneHHA MJIOLLAAH nnaHHMeTpoM He mpeBnicHT 0,5% ot o6soaumofi mao-
IaAH; C YyBeJHYEHHeM IIOIIaAH NOrpellHOCTb MOXeT YMeHbIUHTHCA.
TounocTs onpeaenenus maomaged pasmMepoM oT 3 Ao 15 cM? ob6HuyHO
6oabwe 0,5%, HO Moxer OniTh noBeldeHa g0 0,0% B MeHee, eCaH YKO-
POTHTb AJIHHY OOGBOAHOTrO puyara H 06BOAHTb (HIrYPY MHOrOKpAaTHO Mo
crnocofy TMOBTOpPeHHH, T.€, OTCYHTLIBAs JHIIb B HauaJje H B KOHUE He-
CKOJIbLKO 0GBOJOB.

§ 64. INlepeuepuuBaHne naaHa
M KapThl C ©3MeHeHHeM MacwTabos

[lepeyepunBaloT nsnaHbl B KapTh H3 Gosnee KpynHoro Macwraba
B Gosee MeaKkuH, Hanpumep ®3 Macwraba 1:500 cocraBasiior nnaH
B Macmrabe 1:2000 u t.n. O6paTHHA nepexox, T.e. oT Macwrta6oB
6osee MeJKHX K GoJiee FPYNHBLIM, HEBO3MOXeH C TOH TOYHOCTHIO H ToA-
po6HOCTbIO HM300pakeHHd CHTyauHH H peabedpa MeCTHOCTH, KOTOpHE
JIOJKHB OBITb HA COCTaBASEMOH KONHHM, TaK KaK HX HeT Ha OpHrHHase.
Xors B npakTuKe Oo6paTHbI! mepexox H Hab.alonaeTcsi, HO B TaKHX CJay-
yafx H3o0pa)keHHe cXeMaTHuHOe, OoJiee HH3KOE IO KauyecTBy, 9eM Hc-
noab3yeMblii OpHIHHAJL

IlepeyepunBanHe N/N3HOB K KapT MOXeT OBITh ONPaBAaHO TOJbKO
B TOM CJyyae, KOria HeT BO3MOXHOCTH MOJYy4aTb HX PeNnpoOAYKIHH G60-
Jiee COBeplHIeHHBIM (oTOMeXxaHHuecKHM crnocobom. [locneaHHA K TOMY
JKe MO3BOJIET MOJyYaTh PeNpOAYKUHMH BO MHOTHX 3K3emmaspax. I[lepe-
yepyHBaHHe BHIMOJHAETCA JHOGO cnoco6oM «mo KJerkam», JAH60 ¢ no-
Mollbi0 naHrTorpaga.

IlepeuepunBaHHe NO KJeTKaM HayHHaeTCs C MOCTPOEHHA Ha JHCTe
YyepTeXXHOH OyMaru B JKejaeMOM MacliTabe HOBOrO MJaHa Tako# e
PaMKH, Kak H Ha OpHrHHaje, H TaKOH JKe KoopaMHaTHOH ceTkH. Ha
OCHOBe MoOCJiefiHel CTPOAT KBaJapaTHbE KJETKH CO CTOPOHaMH He G6oJjee
10 MM. CoOTBETCTBEHHO CTpPOSAIT, YuUHThIBass Macwitab, KJAeTKH H Ha OpH-
ruaane. [Tocne 3TOro mepeHOCAT H3 KaxKAOH KJIETKH OpDHrHHajla B COOT-
BETCTBYIOUIYIO KJIETKY HOBOrO yepTeXXa CHTYyanHiO H peabed, oumeHHsas
NPH 3TOM pa3Mepnl H GOPMY HX OTIeJbHBIX 3/7eMEHTOB Ha raa3 H MmoJb-
3yfiCb TaK»Xe NPONOPUHOHANBLHBIM IHPKY.JEM.

[Tantorpagom nepeuepuuBaHHe MOMHO BHIIOJHHTH GHICTpee, ueM Mo
knetkaM. OcHoBHble yacTH (puc. 65) nautorpada ciedyioune: 1) onop-
Hasi uyrysHHas niuta M, yTaxeaseMass HHOraa eule AOMNOJHHTEJNbHLIM
rpy3oM; 2) noacraBka N ¢ xypaBieM R; 3) ueThipe MeTaJVIHYECKHE
WaH nepeBsiHHHe JsHHelkH AB, BD, DC, CA, coeiHHeHHHEe MeXAY CO-
6oit wapuupamu A, B, C, D, npuyeM mapedap D OKkaHYHBaeTcs B HHXK-
Hefl 4acTH l1apHKOM, BXOAMIIMM B TouKe P (moaio¢c nnanuMerpa) B8
yray6ieHHe Omopel nanTOrpada; nuHedKH NOABEUIHBAIOTCH CTA/WHLIMH
NIPOBOJIOKAMH Ha Xypasje R; 4) o6BogHHH mmnuap F, B6JAH3H KOTOPOro
HaXOQHTCHA Bpallalollasncd ONOpHas MoACTaBKa Q ¢ KosecHKOM; 5) ne-
Tanb K 105s ycTaHOBKH B Heff KapaHAalla, NOCJAeAHHA peryJjHpyercs no
BLICOTEé C NOMOLIBI IWIHYPa, NMPOTAHYTOro uepe3 WTHPT OT KapaHAaua
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Puc. 66. AGcontoTHbIe BHCOTH ToueK M # N M npeBmineHHe A MEXAY HUMH

3a HayanbHYI0 YPOBEHHYIO MOBEPXHOCTb MPHHHMAIOT JAHGO NOBepx-
HOCTb BOABl B CKEAHAX H OTKPHTHIX MOPSAIX B CINOKOHHOM COCTOSIHHH,
JH60 NPOH3BOJILHYIO YPOBEHHYIO NMOGEPXHOCTb. B mepBoM cayuyae BHICO-
THl Ha3bIBalOTCA A6COAIOTHOLIMU, @ BO BTOPOM — LYCAOBHbIMU.

B CCCP cuer a6conOTHHX BLICOT Bepercsi oT Hyas KpoHuutaarcko-
ro ¢yTuITOKa, CBA3aHHOro C YpoBHeM DbaaTtHiicKoro Mops.

Pa3HoCTh BBHICOT ABYX TOYEK HA3LIBACTCA OTHOCUTEAbHOU 8blCOTOM,,
HJIH npesbllueruen.

Ha puc. 66 noka3zanel a6conoTHele BHCOTH Hx H Hy TOuek M
H N H mpeBbilleRHe A MeXJ1y HHMH. B 3aBHCHMOCTH OT TOro, moBHIla-
eTCsl HJIH MOHHXXAeTCsl MECTHOCTb OTHOCHTEJNBHO TOYKH, BHICOTA KOTOPOM
H3BEeCTHA, NpeBhlleHHe GLIBAET IMOJIOXKHTEJbHHIM H OTpHLATEeJbHLIM.

BricoTh TOYeK OmpelessiioT reOMeTpPHYECKHM, TPHIOHOMETPHUYECKHM,
(QH3HUECKHM H MeXaHHYeCKIIM HHBEJHDPOBaHHEM.

I'eomeTpHyeckoe HHBeJHPOBaHHE MO3BOJISIET ONpedeNsiTh MpeBkhllle-
HHS MEXAY TOYKAaMH [PH MOMOUIH FOPH3OHTAJBHOIO Jlyya BH3HPOBAHHA.
JIns BHIIONHEHHSI [E€OMETPHUECKOrO HHBEJHPOBAHHA HEOGXONHMBI IpH-
6op, naowui BO3MGXHOCTb BH3HPO3aTh B TOPH3OHTAJbHOM Hanpas.e-
HHH, HHBEJMpP H PpeHKH, yCTaHaBJHBaeMble BEPTHKAaJbHO B HHBeJHpY-
eMBIX TOYKax. Tak KaK HYJb-MyHKT pefKH COBNajaer C ee OCHOBaHHeM
(naTko#), To, Kak BHAHO M3 pHc. 67, q,

h=a—b, (IX.1)

rae a ¥ b — oTcueTsl MO peiKaM.

Utobnl He OWIHOHTHLCA B 3HAKe MpeBHILIEHHS, TOYKY, OTMeTKa KOTO-
poil H3BeCTHA, CYHTAIOT 3aJHed, a TOYKY, OTMETKAa KOTOPOMH ompejeJser-
cs1, — nepenHeil. [IpeBhilieHHe Bcerga onpenessioT KaKk PasHOCTb OTCYe-
TOB Ha3ajl u Bneped. OTcueTl HHOrZa Ha3bLIBAIOT B3rJIAJaMH H MO3TOMY
roBopaT: «[IpeBnlleHHe paBHO B3rJAfAAY Ha3al MHHYC B3IJISA Blepex».
CorsiacHO 3TOMY NpaBHay, NPHMEHHTENbHO K pHC. 67, a HMeeM

Hy=Hy+h (IX.2)

HJIHA
HN=HM+(a—b)-
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Puc. 67. lBa cnoco6a reoMeTpHYeCKOro HHBEJHPOBAHHNA

3HaKk NJIOC B NMPaBOM YacTH 3THX PaBEHCTB fBJAETCHA JHIUb CHMBO-
JIOM CyMMbI aareGpaHyeckHx BenHYyHH Hum H A.

Ha puc. 67,a nokasaHo HHBeJIHDOBAHHE H3 CePENHHbl, NPH KOTOPOM
HUBEJND YCTaHaBJHBaeTcs MeXAy HHBeJHPYEeMbIMH TOUKaMH Ha OLHHa-
KOBbIX PAaCCTOSIHMSIX OT KaMIOH H3 HHX.

ITpu HuBenupoBanud I1II, IV knaccoB u TexHnyeckom (cM. § 15)
NPHMEHAIOT pellKH ¢ CAaHTHMETPGBHIMH JeJIEHHSIMH, OTCYeTHl MO KOTOPBIM
Gepyt B MHAnHMerpax. Uro6u BHIEPXAaTh TaKyl TOYHOCTb OTCYHTHIBA-
HHUSA, pacCTOsIHHe OT HUBeJHpa A0 peHKH He NOMKHO ObiTh Gosee 100 Mm.
IlpH ycraHoBKe HHBeJHDAa Ha PaBHbIX PacCTOSAHHAX OT 3ajHeH H nepen-
Hell peek B DPa3HOCTH OTCYETOB TO pefikaM KOMIEHCHPYETCH BJIMsiHHE
HenapanajeibHOCTH BH3HPHOH OCH M OCH UHJHHIAPHYECKOrO YpPOBHH, a
TaKXe BJHAHMe KPHBH3HH 3eMmJH. PasHHLy B pacCTOSHHSIX OT HHBeJHpa
A0 peek NpPH TeXHHUeCKOM HHBEJIHDOBAHHH He JROMycKaloT Gojee 5 M;
PAcCTOSIHHA MOXHO H3MEpAThb LlaraMH HAH TPOCOM.

KpoMe HHBeNHPOBaHHS H3 CepeHHb NPHMEHAETCA HHOILa HHBeJH-
poBaHHe Brnepexn. s 3TOro HHBeJHp YCTaHaBJHBAT HaA ONHOH H3
HEBeJaHpYyeMbiXx Touek (pHC. 67,6) H npeBbllleHHe onpeneasior no ¢op-
MyJe

=i—c, (IX.3)

rae i — BLICOTa NpHGOpa Hal HHBENHPYeMOR TOYKOA; ¢ — OTCYET MO
pefike.

Boicotry npu6opa, pasHyf0 pacCTOAHHIO OT BepXa KOJHILUKA 10
LEeHTPa OKyJaspa TPyObl, H3MEPHAIOT MNPH NOMOLUH HHBEJHDHOH peiKH,
yCTaHaBJHBaeMOH Ha BepX KOJbIIKA JHIEBOH CTOPOHOH K OKyJaspY.
IleHTp OKy.asipa MOXHO NPOEKTHPOBATb Ha peHKy, risas uepe3 oGbek-
THB M YCTQHOBHB OCTPHe KapaHjaumla B LEHTP BHAHMOro Ha pefike
KpYyJKKa.

§ 66. HuseaupHbiit xon

B caysafix, Koraa C OJHOH CTAHUHH HEBO3MOKHO ONPEAENHTb OT-
METKH TOYEK MECTHOCTA, PACNC/OMEHHLIX NO SaJAHHOMY HanpaBJeHHIO,
MEXAY HCXOHHOH M KOHEMHON TOYKaMH [POKJAALIBRIOT HHBEAHPHBIA
XOJ, COCTOAIIMI H3 HECKOJIbKHX cTaHuui (puc. 68). 3asuue u mnepennue
TOYKH, HHBEJHpYyeMble CO CTaHUHH 'WHBenHpa, HaILBafOTCA CBISYIOUTH-
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Puc. 68. Hupeanpumit xoxn

MH, TaK KaK OHH CBSi3biBalOT PaboTy Ha COCeAHHX CTAHUHAX H C HX
NOMOLIBI0 MepeAaloT BHICOTHI MO XORY.

Kak BuaHO H3 pHc. 68, pasHOCTb BHICOT HauaJbHOH A M KOHeuHOH
B Toyek xona paBHa CyMMe MpeBbIlIeHHH, onpefeNeHHHX Ha CTaHUHAX,

T. €

Sh=h;+hat+h3+ ... +h,. (IX.4)
Bnipaxkass h uepe3 oTcueThl Mo pefikaMm, mMoJydyaeMm
Zh =Za—3b, (IX.5)

T.€. CyMMa TMpeBbIlIeHHA paBHa CyMMe 3aJHHX OTCYETOB MHHYC CyMMa

nepefHHX OTCYETOB.
3Has orMetrKy H TOoukn A, mosyuyaeM OTMeTKy TOYKH B

Hp=F 4 + Zh. (1X.6)

HuBennpueiit xox ponxkeH ObITh NPHBA3aH K NYHKTaM (penepam)
BHICOTHOH reoae3Hueckoil cetu (cM. § 53).

§ 67. Kaaccupunkauus reoMeTpu4eckoro HHMBENMPOBaHHSA

B 3aBHCHMOCTH OT TOYHOCTH HHBEJHPOBaHHe [eJAT Ha YeThipe
knacca: I, II, III, 1V, cocraBasioline rocyfapcTBEHHYIO ONMOPHYIO Bbi-
COTHYI0 CeTk, H TeXHHYeCKOe HHBEJHPOBaHHe, BHINMOJHAEMOe OOLIYHO NMPHU
CTPOHTENLCTBE H NPH CO3MaHHH CHeMOYHOro o6oCcHOBaHHA. XapaKTepH-
CTHKAa TOUYHOCTH BCeX KJIacCOB HHBEJHPOBAaHHA H (POPMYJbl HONMYCTHMBIX
morpeuiHocTeil H HeBA30K npuBeaeHn B § 15.

HuBenupunie xoabl I Kaacca NpPoOK/AaAbiBalOT MO JKeae3HbIM H LIOC-
CeilHBIM [JOpOoraM B pa3JIHuHbIX HanpasJjieHHAX cTpaHbl. C ueJbio H3ny-
YeHHS [BH)KEHHS 3eMHOH KOpPH NpPOH3BOAHTCS NOBTOPHOE HHBEJHPOBA-
Hue xonoB I knacca He pexe yeM yepe3 25 Jer.

Xoaw HuBeaupoBaHus Il knacca o6pasyioT MOJMHMIOHBI C TNEpPHMET-
poM 500—600 KM, omHpaiollHecs Ha NYHKTH HHBeNHpOBaHHA | Knacca.
HupennpoBanne 1l Kinacca nNPOKNAaAbLIBAOT NPEHMYILECTBEHHO IO JKe-
JIE3HBIM, IIOCCEHHbIM H YJYYLWIeHHbIM TPYHTOBBIM JOpPOraM, a TaKxke
BAOJb GOJIBIIHX PEK.

HuBenuposanne | u Il knaccos, nmpHMBIKawllee K MOPSM, CBS3bBA-
IOT MO BHICOTE C MOPCKHMH BOJOMEPHBIMH mnocTaMH (Mapeorpadamu).
Huseaupubie xoasl 1 H Il kaaccoB npoknaabiBaloT B NpSMOM H o6Gpat-
HOM HanpaBJIeHHAX.

Xoan HuBenupoBaHus 111 kaacca npokaanbiBalOT MeXAY NYHKTaMH
I u Il KnaccoB, mpHYyeM HHBEAHPYIOT HX B NPsMOM H OOpaTHOM Hanpas-
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nenusax. HusenupoBanue IV knacca sABisieTcs CryueHHeM HHBEJHPHOI
cerH IIl Knacca B CAYXKHT HeNOCPEACTBEHHHIM BLICOTHbIM O6OCHOBaHHEM
Iag TonorpagHyeckHX CHbEeMOK.

Jas pelieHHs pasJHYHBIX 3aj1a4 HHXXEHEPHOro XapakTepa, HampH-
Mep NPH CTPOHTENbCTBE TOPOAOB, KPYNHBIX NOCEJKOB H NPOMbILLJIEHHBIX
NPeANpHATHH, HHXEHEePHbIX COOpPYKeHHH (FHIPO3JeKTPOCTAHLUHH, BOJO-
NpoBOA, KaHAJH3aLUHA, OPOCHTeJbHbIe H OCYIUHTEeJbHble CHCTEMLI H AP.)
LOMYCKaeTcs npoJjioxeHHe nuBenHprnix xogos 1I, 111 H IV kaaccos no
cxeMe, yAOOHOM 4718 CTPOHTeJbLCTBA, HO C 06s3aTeJIbHOH NPHBA3KOH
K TOCy[apCTBEHHOH HHBEJHpHON ceTH, 4TOOBI 006ecneyHTb MPOJIOXKKEeHHe
BCeX HMBEJHPOBOK B CTpaHe B eIHHOH rOCylapCTBEHHOH CHCTEMe BBICOT.

§ 68. 3akpenJeHne JHHHUI HUBEJHPOBAHHA 3HAKaMH

Haun6Gonee BaxcHbhie TOYKH HHBEJHDPOBAHUS 3aKpeNAsioT OMOPHLIMH
3HaKaMHM — penepaMH H MapkaMH (cM. § 49, puc. 40, 41), ycraHoBJ/eH-
HbIMH B cpelHeM vyepe3 5—7 KM. HacTtora pacmo/ioXeHHSI HHBEJHPHBLIX
ONMOPHHIX 3HAKOB B TOpojax, MoCeJKax H Ha CTPOHTEJbHHX OObeKTax
3HayuTesbHO Goéabmas. OHa ycTaKaBJHBaeTCs NOTPeGHOCTAMH H3bLICKa-
TEJbCKHX H CTPOHTEeJbHBIX paboT, a TakXe NOTPeOHOCTAMH 3KCMayaTa-
LZHOHHOrO TMepHOAa TNepeyHCNeHHbIX 00beKToB. Tak, B CylLlecCTBYIOIIHX
ropofiax H mnocejKax KOJHYECTBO CTEHHbBIX penepoB YyCTAaHABJHBAaeTCH
B 3aBHCHMOCTH OT IJIOTHOCTH 3acTpoikH. Hanpumep, paccTosnus Mex-
oy penepamu IIl knacca He mpeBninalor 200 M Ha nmpoe3gax LEHTPalb-
HOH yacTH ropoja H 800 M — Ha npoe3flax OKpPaHH ropoja.

YcraHoB/IeHHBle Ha MECTHOCTH penepbl H MAapKH CIalOTCA MO aKTy
Ha XpaHeHHe MeCTHbLIM BJacTAM (palHCNOJKOMaM, ceJbCOBeTaM) Kak
COOPYIKEHHd, HMeIoUlHe OO6LLerocylapCcTBEHHYI0 LEHHOCTb.

BrolyHcnieHHble B pe3yJsibTaTe BHINOJIHEHHA  HHBeJHpPOBaHHA [—
IV KknaccoB OoTMeTKH pemepoB H MapoK 3aHOCAT B KaraJOrH, KOTOphie
xpaHsitcs B .llenTpanbHoM Kaprorpago-reose3HueckoM ¢onae CTpaHH
H ero ¢HJHanax, a KOMHH Kara/joros —B BeJOMCTBAX, BbINOJHHBIIHX
HHUBeJIHpOBaHHe.

§ 69. Huseaup HT

Husennp HI' (puc. 69) sABasercas rayxHM HHBeJHPOM, TaK Kak
B HeM Tpy6Ga HarJyxo coelHHeHa C OCbl0 BpalleHHs npu6Gopa.

Husenup HI uMeer KOHTAKTHHIH LMJIHHADHYECKHH YPOBEHb, MY3Hl-
PEeK KOTOpOro YCTaHaB/JHBaeTCsi B HYJb-YHKTe NyTeM TNpHBEAEHHA B
KOHTaKT H306pakeHHH ABYX KOHUOB my3blpbka (puc. 69,a, 6), nabaio-
naemMbix B ayny I3 (puc. 69,8). Jlyna pacmosoxeHa OKoJO OKyasipa
TpyObl, B HabalonaTtesb, CTOA Ha OLHOM MeCTe, MOXKET YCTaHaBJHBATh
ypoBeHb H 6paTb OTCUeTH IO pefike.

H3o6paxkeHHe B BHIe pa3pe3aHHOro MO OCH T[oNOJaM NYy3HpbKa
‘YPOBHsI IepefaeTcss B JYUY CHCTEMOi NpPH3M, pacloOJIOXKEHHHX Hal
YpPOBHeM.

JHHA ny3blpbKa NHAHHAPHYECKOro YPOBHS MOXET OKa3aTbCA H
HeLOCTaTOYHOH, W H3OBITOYHOH, €e MOXKHO JOBeCTH A0 HeoOXOAHMbIX
pa3MepoB Gaarojgaps 3amacHoi Kamepe ypoBHsa. J[ns yAJaHHeHus ny-
3nppka TPyOy cJaeayeT pacmosioXHTb OGBEKTHBOM BBepX H cJierka
BCTPAXHBATh NpHOGOp, a ANA YKOpPauHBaHHA [JIHHbL MNy3bipbka TpYyOYy
HYXXHO pPacnoJiOXHTb OObEKTHBOM BHH3.
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Puc. 69. Iayxolt HuBeaup (HTI) ¢ KOHTAKTHLIM YpPOBHEM

1 — Tperep; .2 — OTBepCTHe JAJs TOJOBKH CTAaHOBOTO BHMHTA; J — TPEHOXKHHK;, 4 —
NnoAbEMHLIN BHHT; 5 — Kpyrani! ypoBeHb;, 6 — oceBass BTYJAKa; 7/ — HaBoAsliuH
BHHT, 8 — 3pHTenbHas Tpy6a; 9 — OKyaspHas TpyGouka; JO — KpblmiKa, 3aKpblBa-
Bajollafi HCNpaBHTeJbHbie BHHThHI CETKH HHTelt; 1/ — Kopo6Ka LHAHHAPHYECKOrO
ypoBHs; J2 — OKHO KOpDOORKH YpOBHs; I3 — oOTBepcTHe ¢ Jaynoff auas HaGaloaeHHA
MOJIOXKEHHUS Ny3blpbKa YPOBHSA; /4 — HCNPAaBHTeJbLHBIA BHHT YpOBRsA; 15 — HJAMOMH-
HaTop JAJIfi OCBellieHHs YDOBHSA; J6 — pyyKa AJAsA BpalleHHs HAJIOMHHATOpa

3putenbnas Tpy6a HuBeaupa HI' umeer yBeanuenuwe 32*, ueHa je-
JIeHHs1 ypoBHA okoJgo 207,

[ToBepkH -

1. [IpuamMe, nepenapomue H306paKeHHE NY3HPhs«
Ka, AOJNXHK O6HTb YyCTanoBJeHH nNpaBHJAbHO. [aa 3ro-
ro NoAbeMHbIMH BHHTaMH NPHBOAAT Ny3blpeK YPOBHA B HYJb-NYHKT,
Habaonass B okHO /2 KopoGKH ypoBHsi (cM. pHc. 69, 8). Ecin oaHoBpe-
MEHHO C 3THM MNPHAYT B KOHTAKT H KOHUBI My3bipbka H OYyAYT, Kpome
TOr0, pacrnojaraTtbeCss B CepelliHe NOJS 3peHHS, TO YCJIOBHE BBIMOJIHEHO.
B npoTHBHOM csyuae HeOOXOAHMO OTAATh NPHOOpP B MAacTepCKylo MJA
HCTIpaBJIeHHS MOJIOXKEHHSA MPH3M.

2. 0cp UHNHHAPHUECKOTrO yYyPOBHSA NOJNXHA O6HTH
nepneHAHKYJAApHA K OCH BpalleHHsa npH6opa. Ilosep-
Ky BBHIIOJIHSIOT B TaKOH 110C/Ie10BaTeJbHOCTH:

a) pEeryJHpYIOT ‘BHICOTY HOMeK LITAaTHBA, YCTAaHAaBJHBAIOT HHBEJHP
TaK, 4TOObl OCb LHJHHIPHYECKOrO0 YPOBHS 3aHfl1a HA IJ1a3 TOPH3OHTallb-
HOe TOJIOXKEHHE;

6) Bpaumalor TpyOy npH6opa H YCTaHABJIHBAIOT YPOBEHb HHBeJHMpPa
napanjenbHO JIHHHH, COeJHHsSIOUlefl NBa MOABEMHBLIX BHHT3, KOTOPEHIMH
My3bipeK YPOBHSl NPHBOASAT B HYJb-NYHKT;

B) noBopayuBaloT Tpy6y Ha 180° ecau my3bipek YpPOBHS COAIET C
I1yJAb-TYHKTa, TO €ro BO3BpAlllalOT Ha TNOJIOBHHY OTKJIOHEHHS HCIpaBH-
TeJlbHRIM BHHTOM /4 ypoBHf (cM. pHc. 69, 8);

F) AOBOLSIT NYy3bIPEK YPOBHA OO HYJb-NYHKTa IOABEMHBIMH BHH«
TaMH;
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1) HHBEJHpPYIOT npHOOp (T.e. MPHBOAAT Ochb BpallleHHs MNpHOopa
B OTGECHOE MOJIOXKEHHE), AJNA 4ero Bpawlalotr Tpy6y Ha 90° ¥ npHBOAAT
Dy3HpeK B HYJb-MYHKKT {I0AHEMHLIM BHHTOM;

€) NOBTOPAIOT NOBEPKY, HayHHAR C YCTAaHOBKH YPOBHA HHBeJHpa
N0 HanpaBJ/ieHHIO JBYX MOABbEMHBLIX BHHTOB.

3.0cb Kpyraoro ypoBHA AOJAXHa O6HTbL napana-
JeabHa OCH BpameHHs npubopa. Kpyrauwh ypoeeHb MeHee
YYBCTBHTENEH, YeM LHJMHADHYECKHH, H NPeAHA3HauyeH QAR [peaBapH-
TEJbHOrC H NpHOSHIKEHHOrO HHBeJHpOBaHHA npub6opa. Yro6bl noBepuTh
KpYTJbii ypOBeHb, R0eTaToO4HO YyOGEAHTHLCA B TOM, YTO ero Mmy3nlpek
CTOHT B LCHTPe OKPYMHOCTH MNOCJe TOro, Kak NMPHOOpP OTHHBEJHPOBaH
NpH NMOMOWH UHAHHAPHYECKOro ypoBHA. EciaH mysbipeKk He HaxoaHTCH
B IIEHTPE OKPYXHOCTH, TO MOJIOXeHHe YPOBHSi COOTBETCTBEHHO H3MEHA-
IOT HCNIPAaBHTENMbHEIMM BHHTAMH Ha YPOBHE.

4. OpHa W3 HHTeH CeTKH nNocCJae HHBEJHPOBAHHSA
npubopa aoNXHaAa pacnonaraTbCf OTBECHO, a OCcC-
TalJbHhKe—TOPH3OHTAaAbHO, Jlng 3TOro aenailoT OTCUETH IO
BePTHKAJbHO YCTaHOBJIEHHOH peiike, Bpaulasa TpyO6y B TOpDH3OHTaJbHOH
NJOCKOCTH H mnoJydyas H300paxeHHe peHKH B pa3JHYHLIX 4acTAX NoJA
3peHus Tpy6u. Ecan mo onHOM H TOH >X€ HHTH NOJYyyaioTcss pasHue
OTCYeThl, TO HYKHO MOBEPHYTb KOJIbLLO AHAGPATMEI C CeTKOA HHTed
TaK, YyToObl OTCYETbl He H3MEeHSJHChb NMPH BpalleHHH TPYOHI.

5, 0Ch UHAHHAPHYECKOTrO YPOBHA HBH3HDHAA OCh
TPYO6H AOAXHH OHTb MeXAY cCO60OH mapaaielbHu—
rnaBHoe ycjaoBHe HHBeaHpa. IToBepKy BHINOJHAIOT JBOHHHIM HHBEJHPO-
BanueM, [IpH 3TOM MOXHO NPHMEHHTb OAHH H3 CACAYIOIHX ABYyX CIO-
co60B.

l-fcnocob

a. HusennpoBanHeM H3 cepeaMHH TILaTeJbHO, He MeHee ABYX pas
¢ owHOKOH He 6oJsee 2 MM ONpeaessilOT NpeBbllieHHe A MeXIY TOYKaMH
A u B (puc. 70, a), OTCTOALINMH OAHA OT JAPYroil Ha pacCTOSTHHH OKOJIO
50 M. JTH TOYKH MPOYHO 3aKPeNJAT KOJbAMH, B TOpel KOTOpPHX 3a-
64MBalOT rBO3Ab €O cdepHuecKOH IMIANKOH HJIM KOCTBIIb. DTH TOYKH
MOXHO TaKe BHOpaTb Ha COOpYKEHUAX.

6. HuBesnp nepeHocsiT B OAHY H3 3THX TOYeK, MyCTb B TOUKy A,
H TIOCJIeé ero HHBEJHPOBAHHA H3MepAIOT peHKOH BLICOTY i HHBeJHpa OT
KoJipliuka (pue. 70, 6) no ueATpa okyJaspa. HusenHp moaxeH 6bITh
YCTaHOBJCH TaK, YTOGH OKYJfp PAaCMOJIOMHJCA Hajd KOJBINKOM. 3aTeM,
3Hasg M3 JABOHWHOrO HHBEJHPOBAHHA MpeBbllleHHe A MeXAy ToukamH A
H B, paccyHTHIBalOT, KaKHM AOJXeH ObIThb NpaBHJAbHHIH OTCYET o 0O
pefike, cTofilleil B Touke B, T. e.

Co = i—nh. (IX,7)

[Tocne atoro nenaioT oTcuer ¢ no peitke, YCTaHOBJIEHHOA B TOUKe
B. Ecnu Mexnay ¢ u ¢y 6yner ne Gosee 2 MM, TO rJaBHOe YCJOBHe B
HHBeJHpe CYHTAaeTCs BHINOJHEHHHIM, B NPOTHBHOM cCiryyae HYXHO OC-
Na6uTh OOKOBLIE 3aKpemnHTeJbHble BHHTHI CEeTKH HHTeX H, paboTas TOJMb-
KO' BePTHKa/JbHHIMA BWMTAMH, NepeMeCTHTb CETKY HHTEeH X0 IOJydeHUA
OTCYeTa Mo cpexHeH HHTH, paBHOrO Co.
IMosepATh rnaBHOe YyC/NOBMe B HHBeJHpe HeoOXOAHMO He MeHee
OLKHOTrO pa3a B J€Hb, COXPaHH8 IJA MOBTOPHBIX MOBEPOK KOJHIIKH A
u. B. Kaxjaaa nocaeaymoollas nosepka Oyner CBOAHTHLCHA JHIOb K BhI-
NOJIHEHHIO: OlepalHii, OMHCAHHHX B MyHKTE «6».
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Hwempymenm

a s

Puc. 71. TMoBepxa raaBHOro
yCAOBHA TJYXOro HHBeJHPA
BTOPHIM CNOCOOOM

=
=7 8y

2-hicnocob

a. HeBenup cHauana ycTaHaBJHBalOT, HanpuMep, B Touke A
(puc. 71, a), pacnonaras Ha rja3 OKyJsp 3pHTeNbHOH TPyGH Ha OLHOM
BepTHKaJbHOH JHHHH C KOJBIIKOM B TOuke A; ocb BpaileHdsi npu6opa
C TOMOIIBI0 BLIBEPEHHOTO YPOBHSI NMPHBOASAT B BePTHKAJIbHOE MOJIOXKEHHE
(nuBenupylor npubGop) H 3aTeM, NMOAb3YsIChb HHBEJHPHOH peiiKoH, H3Me-
PAIOT BHICOTY ia NpHOOpa (OT Bepxa KOJbIIKA RO LEHTPa OKyJasapa
TpyOhl).

6. Pefiky ycTaHaBJHBAIOT Ha KOJblIeK B Touke B H, ybeAHBLIHCH,
YTO My3HPeK YPOBHS CTOHT B HYJb-NyHKTe, JeNaloT oTcyeT b no peike.

B. HuBennp nepedocsat B Touky B (pHc. 71,6), a pefiky B TOUKY
A, u3MepAIOT BHCOTY ip npHOOpa H AeNalOT OTCYET @ MO pefike.
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Puc. 72. NoBepKka HeH3IMeHAEMOCTH NOAOXe-
HHa BH3HpDHOHR OcH npH GOKYCHPOBAHHH

r. He cHiMasn HuBeanp ¢ Touku B u pefiky ¢ TOYKH A, BLIYHCJAAIOT
OTCYET do, COOTBETCTBYIOLIHH TOPH3OHTaJAbHOMY MOJIOXKEHHIO BH3HPHOMR
OCH

iatip a—b
ao= 2 + 2 ) (IX.8)

Ecan a—ap<<#+2 MM, TO ycaoBHe cuHTaloT cob6alogeHHLIM (B mpe-
Jelax TOYHOCTH BHINOJIHEHHOrO HHBeJHpPOBaHHA Touek). Ecan ke pas-
HHUA OKaxercsi GOsbluieft 2 MM, TO HemapaJsJjeJbHOCTb OCH YDPOBHSI H
OCH BH3HPOBaHHs HEOOXOAHMO HCNPAaBHTL NYTeM MepeMelleHHA CeTKH
HHTEl 0O MONYYyeHHSI OTCYeTa Q.

OpHOBpeMEHHO C HCNIpPaBJIEHHEM MOJIOXKEHHS CeTKH HHTeH NpH vyeT-
BepTOH NpoBepKe BHIIOJNHAIOT CAEAYIOLIYIO IOBEPKY.

6. Bpamenune pokycHpylomero Koanblla KkpeManabe-
PH He JOJIXXHO BhHI3bHIBATh H3MeHEeHHH B NMOJOXEHHH
BH3HPHON OCH 3pHTeAbHOH TpPYyOHL

a, Ha mectHocTH npu nomowu GeueBbl pa3bHBAlOT MOJYyOKPYXK-
HocTh pagauycoM 40—50 M. Llentp O OKPYMHOCTH OTMEYalOT KOJHILI-
KOM, KpOMe TOro, KOJHIIKH 3a6HBAIOT MO OKPYXHOCTH NMpPHOJIH3HTEJIbHO
yepe3 Kaxable 12—15 M (pHc. 72).

6. B ueHTpe OKpPYXKHOCTH CTaBAT MpubOp M MOCJe ero HHBEJHpPOBa-
Husi GepyT mnocsefoBaTeNbHO OTCYeTHl IO peilKe, yCTaHaBAHBaeMOM MO-
ouepeaHO Ha KOJIHIIKax B Toukax 4, 1, 2, 3.,.., 10.

B. Brludcasior npesbllleHHA MeXAy TO4KOoH A H KaxpoH H3 oc-
TanbHbIX Toyek. IlycTh Ha Toukax A, I, 2 H T. A. MOJYYHJHCb OTCYETH
COOTBETCTBEHHO Qo, Ay, G2 H T. 1., TOrAa

h, = ag — ay,
Iy = ag — ay,

hg = ay — ag,

hn=ao—an
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lloBepku

1. [IpaBBaAbHOCTD YCTAaHOBKH TMNpH3M, Nepenatos-
IIHX H3o6paXeHHe NYy3BPbKa B NoJle 3peHHSHA TPYOH.
Sra noBepKa BLIMOJHAETCA TaK Ke, KaK H B HHBeJaupe HI.

2. OCcb KpPYrJqoro ypoBHS AOJNXHa ObHThL Napanieb-
Ha OCH BpauweHuss npHGopa. [loBepka BhnosHAeTC TaK Xe,
Kak ¥ UHJMHIPHYeCKHH ypoBeHb B HuBeanpe HI (cM. § 69). Oanako
NPUBOAHTb NY3HpPEK KPYIJOro ypoBHfi B HYJb-MYHKT CJeAyeT, NO/b3y-
ACb TPEMSA NOJbEMHLIMH BHHTaME.

3.0OaAHAa H3 HHTEeH CeTKH AONXXHAaOLThNapanneabHa,
a Apyras nepneHIZHKYJApHAa K OCH BpalleHHsA npHG6GO-
p a. IloBepsierca Tak XKe, Kak 1 B HuBeaupe HI, myrem orTcunTbiBaHus
no pefike. HenpaBunbHOe MoOJOXKeHHe HUTEH HMCNOPaBJAAIOT TpPeMsi BHHTa-
MH, YIep>XHBAaIOUWIHMH MNJAaCTHHKY C CeTKOR HHTeH; AJf 3TOro CHavajaa
CHHMAIOT OKYJAPHYIO 4acTb TpyObl, BLIBHHYHBasi TPH BHHTA, KOTODhIMH
OHA CKpemnJieHa ¢ KOpnycoM TpyO6nl.

4, Ocp UHNHHIPHYECKOro YPOBHS M BH3HDHAA OChH
TPYyObl NONXHB J€XaTb BNapaNJeJbHHX NJNOCKOCTHAX.
[IpH noBepKe BHINOJHSIIOT TakKHe OMNepallHH: a) HHBEJHPYIOT NnpuH6Op ¢
MOMOIIbLI0O KPYrJOro ypoBHA H YcTaHaBJHBAaKOT Tpyby Tak, uTobH OHa
HaxoAusach HajJ OAHHM H3 NOABEMHBX BHHTOB; 6) C MOMOIULIO 3TOro
BHHTa COBMellaloT H300paeHHe KOHIOB LHJAHHAPHYECKOTO YPOBHA H
6epyT oTCYeT € nO peiKe, ycTaHOBJEHHOH OT mpubopa Ha pacCTOAHHH
npHOAH3HTENBHO 75 M; B) Aenas No TPH o60pOTa KaXAbIM H3 NMOABEM-
HbIX BMHTOB, HaXoAsiuxcsi c60Ky OT TpyObl, HaKJNOHAIOT npubop BJEBO,
H, COBMECTHB 3aTeM 3/IeBallHOHHHIM BHHTOM H300paKeHHd  KOHLOB
ny3bpbKa, GepyT No peHKe OTCYET C,; I') TEeMH XXe NOJAbeMHhMH BHHTAa-
MH NPHBOASIT MpPHOOpP B HauaJbHOe NOJOXKeHHe, y6exXAaAch, 4TO OTCYeT
no peifike cTal paBeH HAayaJbHOMY OTCYeTy C; A) HaKJOHAIOT TaKHM XKe
nyTeM npH6op BMpaBO H, COBMeCTHB H3006pajkeHHsl KOHLOB NY3HPbKa,
6epyT no peHKe OTCYeT C,. PaBeHCTBO yrjoB HakJoHa npH6opa BJEBO
H BIPaBO MOBEpAIOT NyTeM CPABHEHHA MOJYCYMMbl OTCYETOB Cx H Cn C
OTCYETOM C; PacXoXXIeHHe He NOJIKHO OhiTh Gosee *+3 MM; e) ecqaH
Pa3HOCTb OTCYETOB Cn—Ca<<—+8 MM, a NnysnlpeK YpOBHA NpPH HAaKJOHe
npubopa OTKJOHAETCS OT HYJb-NYHKTA He 6oJlee yeM Ha OJHO JeJIEHHe,
TO YCJIOBHE CUHTAETCS BhLINONHEHHBIM; YX) B NPOTHBHOM cayyae Heob6xo-
AHMO OGOKOBBIMH HCNPAaBHTENbHBIMH BHHTAMH LHJHHADHYECKOrO YPOBHA
nepeMeCcTHTb KOHel ONpaBbl YpOBHA, OOpallleHHHH K OKyaspy, NMpHYEM
eC/IH Pa3HOCTb Cp—Cp MNOJIOXKHTENbHA, TO 3TOT KOHeW CcJAeldyeT nepeme-
CTHTb GAMiKe K BH3UPHOH OCHM, a eCJIH OTpPHLATeNbHAa, TO AaJjblie OT BH-
3HPHOH OCH.

5., Ocp UHNHHIAPHYECKOrOo YpPOBHSA AROJAXHaA OHTH
napajnJejdbHa BH3HPHOH OCH TpYO6 nl. [ToBepka 3toro ycnosus
NPOH3BOAUTCA TaK e, Kak H B HuBenHpe HI. [lna wucnopaBneHHs
CPedHIOI0 HHTb CEeTKH nepeMellaloT 3/eBAUHOHHHIM BHHTOM Ha OTCYET
Co (MM ap — cM. noBepky 3 HuBeaHpa HI'), a 3arem HcnpaBHTeNb-
HbBIMH BHHaTaMH YPOBHA NpPHBOAST H306parKeHHsT KOHIOB €ro MNy3bipb-

Ka B KOHTAKT,
§ 71. Huseanp HCM-2

3to rayxofi HHBeJHP C CaMOyCTaHaBJIHBalollefica JHHHeH BH3HpOBa-
HuA (pHC. 74), KOHCTPYKIHIO KoToporo pa3spaboran A. B. Meulepsikos.
Hupeaup HCM-2 npennasHauen ana HupeaupoBanrus 111 u IV Knaccos.
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7 Puc. 74. Hupeanp HCM-2
= — 1 — noABLeMHEI BHHT; 2 — noA-
= — == e —— CTaBKa; 3 — OCHOBaHHE 3pHTe/bL-
— @ = HoO# TpyOhl; 4 — GapabaH4yuK
() (tpy6ka) ¢okycHpylowel JHH3bI

Tpy6bl; 5—CBHHYHBAIOIHHCA KOJ-
54 | NayoK, 3aKPLIBAaIOWHH IOCTHPO-
s 9 BOYHble BHHTHl CeTKH HHTel; 6 —
3 ||I| OKyanAp TpyG6bul; 7 — 3pHTeJbHas
| |||| Illmn 10 Tpy6a; & — 3aUHTHLIA KOJMayoK
06 BLEKTHBHOIO KOHL A TPYOHI,
2 } npenoxpaHsAlOHNA ABYXJHH30-
Bbli KOMNeHcaTop; 9 — TpexJHH-
1 ) soBbifi 06beKTHB; 10 — HaBoAs-
WHII  BHHT, 11 — npyXHHAWAA

nJacTHHKA

VBenuuenue Tpy6er 31,5* 1eHa pmeneHHs UHAHHApHYecKoro ypoBHs 207,
B 06beKTHBHON yacTH TPyObl HMeeTcs JIHH30BLIH KOMIIEHCAaTOp, aBTOMa-
THYECKH YCTAHABJHBAIOUIHII JHHHIO BH3HPOBAaHHS B TIOPH30HTaJbHOE IO-
JIOXKeHHe NPH HakJoHe TpyOwm B npegenax +2’'. BoJblunit yem Ha 2’
HakKJOH TPyOH o6HapyXHBaeTCA cpa3y e, Tak Kak IPH 3TOM yXyaIlia-
ercsl H306paikeHHe PeHKH.

JlocTaToOYHO BHICOKAS TOYHOCTb ABTOMATHYECKOH YCTAQHOBKH JIHHHH
BH3HDPOBaHHSl B TOPH30HTaJlbHOe MOJIOXKeHHe TMO03BOoJsileT pa6oTaTh HH-
BeJIUpOM, He cobJionasi paBeHCTBa pacCTOAHHE OT npHb6opa A0 3aaHed
H nepefHeH peeKk (paBeHCTBa Iey).

[ToBepkH

. Och HHNIHHAPHYECKOTO YPOBHS JOJAXHa GHTH
nepneHIHKYyJdsApHAa K oCH BpameHuss npubopa. Iloseps-
eTcsl TaK e, Kak # B HHBesaupe HI,

2. ITocnennBenupoBaHua npubopaJHHHSA BH3HDPO-
BaHHS NONXHAa 3aHHMATh TFOPH3OHTAaJAbHOE TMNOJOXe-
Bue. [ToBepseTcs Tak »Ke, Kak M rJaBHoe ycJsoBHe B HuBenupe HI, —
INBOHHbLIM HHBeaHpoBaHHeM. HcnpaBneHue HapyuieHHS yCJOBHS IPOH3-
BOJIUTCA NyTeM INepeMellleHHs CeTKH HHTel Ha OTcYeT 4o (HMAH (o).

3. OnHa U3 HHTEeH CEeTKH JONXKHa OHTh NePNeHAHKY-
JSApHA, a Apyras NapaanenbHa OCH BpalleHHS TMNpH-
6 o p a. [ToBepsiercss TakK »Xe, Kak H aHAJIOrHYyHas MOBEpPKa B HHBEJHpeE
HT, npuueM oxHoBpeMeHHO ¢ nmOBepKOH 2.

§ 72. OnTHyecku#i BLICOTOMEpP € NPAMOJHHEHHBLIM
BbICOTHbBIM WITPHXOM — HUBeaup HJI-3

Husenup HJI-3 (puc. 75, a), ckoHctpyupoBanHui JI. A, Pomano-
BbIM, SIBNIAETCS OJHOBPEMEHHO H TaxeoMeTpoM-aBToMaToM. OH no3BO-
asier paboTaTh He TOJbKO C TOPH3OHTaJbHBIM, HO H C HaK/JOHHHM JYy-
YoM BH3HPOBaHHAl B Mpedesax yrsia HakjgoHa o 3°30°. Ins onpenene-
HHA BeJHYHHbI A’ MO HHBEJNHPHON peiike Ne/salOT OTCYET n, NMOAL3YACH
tpenHell HHTbIO CeTKH HHTEH, H oTcueT b, moJb3ysacb OCOOGBIM BHICOT-
HbHIM WITPHXOM 7, BHAHMHIM B JIeBOH MOJIOBHHe MOASl 3peHHA TPYGHI
(puc. 75, 6). BoicoTHHHA WTpPHX NepeMellaeTcsl B MoJie 3peHHS TPYOH ¢
H3MEeHeHHeM YIJia HaKJOHAa 3pHTeJbHOH TpyGn. Besuwuuny h’ pbiumc-

Jf10T no ¢opmy.e
W =k(n—2»), (IX.9)
rae B —Ko3¢ppHUHEHT BBICOTOMEpA, PaBHLIH 5.
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KO HHXXe TOYHOCTH, MOJyyaeMo# TeXHHYeCKHMH HHBenHpamu. Ilpenenn-
Hasg cayyaHHas MOrpellHOCTb ONpelesieHHs  NpPeBLIUEHHH  CYHTaeTCH
paBHOH *=5 cM Ha | KM xoaa mpH AJHHe Jyda BH3HpPoBaHdA A0 200 MM
H =10 ¢cM — npH aaHHe Jyya BU3HpoBaHHs Gojee 200 M.
Has pa6orn nuBeanpoM HJI-3 npHMeHSAIOTCS cneuHaJjbHbHE PeAKH C
KPYTJ/IbIM YPOBHEM.
[IcBepkH

1. Ocp Kpyrnoro ypoBHsA nfOJAXHa O6HTHL napana-
JellbHa OCH BpaweHHss npHOGopa. [loBepka BHNOJHSIETCA TaK
JKe, KaK U MOBepka LHJHHAPHYECKOrO0 YPOBHS B TEOAOJHTaXx H HHBe-
aupax. EcaH 2Ke cHauasa BHIMOJHHTbL NMOBEPKY UHJIHHAPHYECKOTO YPOBHA
HuBesHpa HJI-3 u c ero moMoluiblo NPHBECTH B BEePTHKaJbHOE MOJIOXKe-
HHe OCb BpauleHHs nprbopa, TO noBepka KPYrJoro ypoBHS CBeleTcsl K
YCTaHOBKe ero Ny3bpbKOB B LIEHTP OKPY>KHOCTH Ha amnyJe C IOMOLILbIO
HCIIpaBHTEJIbHbIX BHHTOB KPYTIJIOTO ypOBHS.

2.I[IpHTOPH3OHTANbHOM NONOXEHHH BH3SHPDHOH OCH
BHICOTHbBIH WITPHX JOJXEH COBNajgaTh CO cpejpHed
HHTbIO CETKH HHTEeH TpyOn. IloBepky BHIIOJHAIOT OBOHHHIM
HUBEJIHDOBAHHEM MeXJy J[BYMSl TOYKAMH, OTCTOSILUHMH OAHa OT ApY-
roit npubnusuteabno Ha 100 M. [IpuGop ycranaBauBalOT nocJjenOBa-
TEJbHO CHayaja Ha OJHOH, 3aTeM Ha APYroH TOYKe, H3MEPAIOT BHICOTH
npubopa i, i; H 6epyT NO peiKe OTCYETHl a,. A;. BeJHyHHY nonpaskKH
BBIYHCJIAIOT 10 ¢opmyJie

_ii“l‘iz a, + ay
x_—lo -+0,8n —2 .

3areMm, HaBelAsl CPeNHIOI0 HHTb CETKH Ha OTCUYeT d, IO pefiKe, yc-
TaRaBJIHBAlIOT BpallleHHeM MHKPOMETPEHHOr0O BHHTAa YPOBHSl BBLICOTHHIA

LUTPHX Ha OTCYET Ao, MPHYeM a,=ay+x. [locse aTOro mysnipek ypoBHs

NPHEOASAT B HYJb-IYHKT C MOMOIILI0O HCIPaBHUTEJbHHX BHHTOB YPOBHS.

Hcnpasnenne npubGopa Lenecoo6pasHO JHUWBL B TOM CJyudae, KOTZAa
BeJIHYHHA x GoJsblie 2 MM. DTy NOBEpPKYy CJeAyeT BLINOJHATL He pexe
OJHOTO pa3a B JieHb.

§ 73. Huseaup HT. BoicOKOTOUHBIE HHBEJHPI

CyuiecTBYIOT 1Be KOHCTDYKUHM HHBenupoB ¢ mHbpom HT — cra-
pas u HoBas. HoBas koHcTpykuus onucana B § 74. Huseaup HT cra-
pOH KOHCTPYKUHH 3aBOJaMH yXKe He H3TOTOBJSeTCH, HO NpHMeHeHHe B
NpaKTHKe HAXOJHT;, OH OTHOCHTCA K THNY HHBEJHPOB C mNepeKJaJHON
Tpy6oit H ypoBHeM npH TpyGe. IlleHa aeneHus yposHs ot 17 mo 25”;
aMnyJsa uMeeT 3allacHYI0O KaMepy AJsl H3MeHeHHs AJAHHB My3bipbKa; yBe-
Jauyenne TpyO6n 32*, Huseaup HT umeer kpyranviii ypoBeHb AAsl npen-
BapHTeJbHOro H  NPHOJHXKEHHOrO HHBEJHPOBaHHA npHOopa.

Tak Kak 3tum npHOopaM npeanouTHTe/NbHee paboTaTb KakK TAYyXHM
HHBeJIHPOM, TO H NpPOBEpPATh ero caeayer tak e, Kak u HI.

B cTpoHTenbHOH npakTHKe MOryT BO3HHKaTb 3afayd, KOraa HpH-
XOQHTCA NPHMEHSTb HHBEJHDH BEICOKOH TOYHOCTH.

B Hacrosiee Bpema aas HuBeaupaBawusa 1 w II knaccos B CCCP
NPHMEHAIOT  CJeAYIL(He KOHCTPYKIHH. BBICOKOTOYHHIX HHBEJHPOB!
HA-1, HA-2, HB-2, HIII', 3To rayxue HUBeJHpbl, MaJo pasjHyalolUlHe-
¢ Mexay co60H Mo KOHCTPYKUHH, C KOHTAKTHHIM YPOBHEM H IJOCKO-
napaanenbHoff NaacTHHKOA nepel, 0ObeKTHBOM 3pHTeNbHOA TpyOm. Lle-
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JeiictBHs koMneHncaropa =+30’. Macca uuBeaunpa 0,75 Kr, wrateBa 3,5 Kr.

Ha kadexnpe reonesnn JIeHHHrpaaCKOro ropHOro HHCTHTYTa CKOH-
crpyHpoBad [30] nuBesnunp HIIK-IAB ¢ asycroponHe#t camoycTaHaB-
JIMBalollleHCcs JIHHHeH BH3HpoBaHus. Habaronarenb, He MeHss CBOero mo-
JIoOXKeHHs, MoxeT OpaTb OTCueThl MO NepeJHeH H MO 3aAHed peikam.
Husenup npeanasnauen ans HusBenaHpoBaHHsi 1V Kaacca H TeXHHYeCKOro
HHBEJHPOBAHHUS.

HuBeanuwpu H2 u HC2, KOHCTpYKUHH KOTOpbiX pa3paboTaHb B
LHHWUUT AuK, nosBossior BecTH HHBE/JIHPOBAaHHE C [OrPEeUIHOCTBIO  He
6onee 1 MM Ha 1 kM HuBequpHoro xopa. HuBeanp H2 rayxoit, ¢ ypos-
HEM, C 3/1eBALLHOHHBIM BHHTOM H C IJOCKONAapaJJeJlbHOH MJacCTHHKOM,

C 1 siuBapa 1977 r. Bowea B geiictBue HoBut ['OCT 10528—76
«HuBeaupbi», B HeM ycTaHOBJNEHO TPH THNA HHBEJHPOB NOA MHOpPaMH
H-05, H-3 u H-10, npuuem Bmecto Hl u H2 npeaycMoTper oaHH THN
nox wxopom H-0,5, a BMecto H3 ¥ H4 — Tun H-3. Bce Ttpu THHAZ
JIOMYCKaeTcs BBLINYCKATh C YPOBHEM MpH Tpybe HJIH C KOMIIEHCATOPOM.
Kpome Toro, HuBeaupst H-3 ¥ H-10 MoryTr Bminyckarbcs ¢ auMbaMu
IV H3MEepeHHs TOPH3OHTaJbHbLIX YrjoB. IIpu Haauuud KommeHcaTopa
H nuMb6a B wiHdp HHBenHpa BBousATcs «K» H «JI», Hanmpumep H-10 KJI.

3a py6exoM BbITYCKAIOTC HHBEJHPbl MHOT'HX KOHCTPYKUHH H npe-
HMYILECTBEHHO C CaMOYCTaHaBJIHBawlleHcs JHHHeil BH3HpOBaHHA, Mox-
HO OTMETHTb TOJIbKO HEKOTOpble H3 HHX.

HuBeaup Ni-B3 (Benrpus) ¢ nedcTBHeM KOMIeHcaTropa B Mpe-
Ienax —8’, TOYHOCTb CTaGHJAH3aUHH BH3HpHOH OCH He HHXe 0,4” B Te-
yenne 0,3—0,4 ¢ c nomoubl ABOHHOrO Bo3aywHoro Aemndepa. Hube-
JMp HMeeT TOPH30HTaNbHBIH KpPyr c ueHoH neseHus 10’ M IIKanOBHIM
MHKpockonoM, HuBenup npeaHasHayeH AAf TOYHOTO H TEXHHUYECKOro

HHBEJHPOBaNHA.

HuBeaup Koni 07 (I'’IP) OTHOCHTCA K BEHICOKOTOUHBIM NPHGO-
paM. HusenupHble pefiKH B 3aBHCHMOCTH OT HeOOXOAHMOH  TOYHOCTH
pa6oT MOryT DNpHMEHATbCS OOHYHble LlalleyHhle C CaHTHMETPOBBIMH
JeJIeHHSIMH M HHBapHble IITPHXOBble C NMOJYCaHTHMETPOBHIMH HHTEpBa-
gaMH. C O6LYHHMH pedKaMH H 6e3 HCIOJb30BaHHSI MHKpPOMeTpa TpYy-
6bl cpeJHAs KBaJpaTHuyeCKas NOTPeiHOCTh Ha | KM HHBEJHPHOro Xxoj4a
paBHa 2,3 MM, a C HCMOJIb30OBaHHEM MHKPOMeTpa H HHBapHhiX peek 0,5—
0,8 MM. UyBcTBHTE/bHBIM 3JIeMEHTOM KOMIEHCaTOpa fIBAsieTCSi NpH3Ma,
cBo60OAHO MOJABeLIeHHass Ha IacTHHKe. HuBesup HMeeT ropH30HTaJNb-
HBIA KPYT C TOYHOCTbIO OTCYHTbIBaHHA 1’

Husenup Koni 025 (I'IP) npeanasHaueH AN TeXHHYECKOTO
HHBeJHpOoBaHHSl. KoMMeHCaTOp COCTOMT H3 ABYX INPSIMOYTOJIbHHX MpPH3M,
YKpenJeHHBIX Ha OAHOM MasitHHKe. Komnencatop neicTByer B mnpepe-
Jax *+10’, TOYHOCTh YCTAaHOBKH JIHHHH BH3HpoBaHus =+0,5”. [demndep
BO3JYLIHbIH, racHT KoJeO6aHHA B TeyeHHe OAHOH ceKyHAabl. CpexHss
KBajpaTyuyecKass MNOTpewlHOCTb Ha | KM HHBEJHDHOTO XOJAa paBHA
+2,5 mM. 3pHTeabHas Tpy6a naer npsamoe H3oOpakeuHe. Husesaup
H3roToBJsieTcsl B JBYX BapHAHTaX — C FOPH3OHTAaJbHBIM KpyroM H Ge3
TFOPH30HTAJILHOT'O Kpyra.

B 1971 r. na JleAnuHrckod sipMapke AEeMOHCTPHPOBAJICA MNpeLH3H-
oHHbiit HHBenHp Ni-A3 ¢ camoycranaBsuBalouleicsi JHHHEHR BH3HpO-
BaHHs. HuBenupoBaHHe BLINOJNHAETCH CO CpefHeH KBaApaTHYeCKOH mo-
rpewHocToio +0,2 MM Ha | KM xoza.

B Kanapge paspaboraHa KOHCTPYKLHA Jla3epHOro HHBenHpa € ca-
MOYCTaHaBJHBAWOUIeAC JIHHHEH BH3MpPOBaHHA, pab0oTa KOTOPLIM MpO-
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H3BOJHTCA CO CpelHell KBaJpaTHYeCKOH NOrpeulHocThio, paBHOH 0,7 MM
Ha | kM xoza.

Ilpu paspaboTke HOBHIX KOHCTDYKUHH HHBEJHDOB C CaMOYCTaHaB-
JIHBAIOLLEHCsl JIHHHEH BH3HDOBAaHH OCHOBHOe BHHMaHHe YyAenasieTcs Imo-

BLILIEHHIO YYyBCTBHTEJbHOCTH KOMIIEHCATOPa, YJYUYIUEHHIO CHCTeMbl JeMI-
¢upoBaHHs H pacLIHPEHHI0 AHAna3oHa AeACTBUS KOMIEHCAaTopa.

§ 75. HuBeaupHble peidKu

[Ipn HHBeNHPOBAHHH TOJAB3YIOTCH Pa3ABHKHBIMH  (puc. 77, a),
CKJaaHbIMH (pHC. 77, 6) H LeJbHBIMH peHKaMH.

JAvHa pa3saBHXHBIX H CKJaAHHX peek 4 M, a UeabHBIX (H3rOTOB-
JifeMblX H3 LeJbHOro aepeBsaHHoro 6pycka) 3 M. HMHorpa k ueabHoH
peiike 106aBJsieTCs YeTBEPTHIH NMPHCTaBHOH MeTp.

LlenbHble pedikH MmO YCTPOMCTBY 60Jee HajdexHbl, 4eM CKJaanaHble H
pasaBHIKHBIE. ¥ CKNaAHOH peilKH JBe ee IOJOBHHKH COEJHHSIOTCH Liap-
HHPaMH, KOTOpble HHOrfa ocsnabeBaioT, Bbi3biBasg HeboJsbluHe MNorpeul-
HOCTH B oTcyeTax. HepocraTouHo HalexHoe coegHHeHHe 0OeHX NOJO-
BHHOK pa3fBHXHBIX peeK MOXKeT INPHBECTH K KPYMHLIM NOrpeHOCTAM
B OTCYETaXx.

Ny

1 B0 00O 00 OO A SRS

Puc. 77. HuBeanpuole pefku
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Pelikn, npenHa3HayeHHHE XA TeXHHYe-
CKOro HHBEJIHPOBAHHA, OOLIYHO HMEIOT CAHTH-
MeTpoBLIe HeJIeHHsl, HaHeCeHHble [AeJHTeJbHOMH
MaWHHOA HJH Mo Tpadapetry. Hyap peliku Ha-
15 XOMHTCA Yy ee NATKH, H CUeT AeJleHHii Bo3pac-
—~ ; Taer OT NATKH BBepx, Ha pefike moanHcaHu
TOJNBKO JelHMeTpoBble paeseHHsi. OTCYeTH MO
uiil,,, peiike BHpa)xaloT B MHJaHMerpax. Tak, Ha DHC.
78 orcuer paBeH 1522 mwm. Ilpu TexHnueckom
HHBEJIHDOBAHKH OTCYHTBIBaHHE MPOH3BOAHTCS
TO/MbKO IO CPeAHeH HHTH CEeTKH.

B HacTosilllee BpeMsi B OCHOBHOM MOJIb3y-
JOTCSl IBYCTOPOHHUMH peAKaMH, OTCYeTHl N0 KO-
TOPHM KOHTDOJHPYIOTCA 60siee HAaACKHO, yeM
0 ORHOCTOPOHHHM pe#KaM. Ec/iH Ha OLHOCTOPOHHHX peHKax uepHbie H
KpacHble IIAWIKH, @ TaKXe MNOAMHCH LUHQP YepeayIOTCA yepe3 KarAablil
MeTp, TO B JABYCTODOHHHX peHKaX JeJ€HHSl ONHOH CTOPOHHW packKpaile-
Hbl YepHBIM 1IBeTOM, ApYro# — kpacuniM. Ha uepHofi cropoHe y naTKH
pefikH, KaK oOLIYHO, OTCUET paBeH HyJII0, a Ha KpacHOA CTOpOHe OH BHI-
paxaeTcsi KakoH-aH60 MNpPOH3BOJILHOH umbpon yaule Bcero 4687 uau
4787 mMm. IloaToMy oTcyeTel O YE€pHOH H KpPacHOH CTOPOHaM pe#KH cOo-
BEpIIEHHO He MOXO0XH OJAHH Ha APYrod, yeM MAOCTHraercs JydluHit HX
KOHTpOJb. IIpeBbllleHHSI BBLIYHCJAAIOT ABAaXAbl, HCNOJNb3YyH OTCYETH O
KaXJl0d CTOpOHE peek.

HuBenupHoIMH peilkaMH Hesab3si  NOJb30BAaThCH, €CJAH HEH3BECTHH
JeACTBHTE/IbHble pa3MepH fesJeHHH peHKH (ecTh peHKH, KpacHas CTO-
poOHa KOTOpBIX HMeeT AejieHHs, paBHble 1] MM) H TOYHOCTb HX HaHece-
HHA. B yCJOBHAIX CTPOHTENbHOM MJOILAAKH NPaBHABHOCTD  JeJieHHH
peHKH NpoBepsIIOT CTaJbHOH PpYJIeTKOH, HMelolled MHJJIHMETPOBLIE [eJe-
Husi. OZHaKO He MeHee OJHOr0O pa3a B roA [esieHH peHKH cJaedyer
npoBepATb 0CO60H KOHTPOJIbHOH JHHeHKOH asMHOA 1 M, wKazxa Koro-
poit Hmeer nenenus 0,2 MM. Ha sHHefike uMeloTcsi nBe Jaynml AJf OT-
CYHTBHIBAHHS, a B TejNie ee YKPeNJeH TepMOMETp, YYHTHLIBAIOUIHH TeMIe-
parypy auueilkH. [IpaBH/IbHOCTD HesleHHH peHKH MpoOBepslOT MO ocoboi
nporpaMMe. CayyaliHble NMOrpeiIHOCTH HNELUHMETPOBLIX AeJNEeHHH He NOJXK-
Hbl OniTh 0,5 MM y peek, NMpHMEHsieMbIX 5}1 HuBeaupoBanun III xnac-
ca, 1 1| MM — y peek, HCNO/b3YeMEIX NPH HHBEJIHPOBaHHH IV knacca.

KpoMe TOro, X HHBeNHPHBIM pelKaM ‘NpeIBABAAIOT ellle H TakHe
TpeboBanHsi: 1) meneHHs H UHOPHI OONKHEI ObITh YETKHMH H SICHO BH-
AHMBIMH B TPYyO6y; 2) pelikH He ROJXKHBI ObIThb MOTHYTH; 3) KpenJeHHA
Pa3sABHXHBIX H CKJAAAHBIX peeK ROJKHbI ObITh TaKHMH, YTOOH B pabo-
9eM TMOJIOXKEHHH BepXHAA MNOJOBHHAa pelKH Oblla TOYHHIM MPOAOJIKE-
HHeM HHMXHeH NOJIOBHHBI, 4) NATKH peeK MAOJXKHH HMeTb XKeJle3HYIOo
OKOBKY.

Bo u36exxaHue nopyH pedKH cjaelyeT OXpaHATh OT ynapos, OT Ha-
IFPY3KH HX THXKECTAMH, OT AJIHTEJLHOrO BO3JeHCTBHA BJAarH, OT 3arps3te-
HHS, napanud u rHyTHsA. [IpH nepexoce peiiky yKJaAaHEaIOT HA NJeyo peb-
poM (a He maawMs); BO BpeMs nepepuiBa peiKy cJelyeT OCTOPOIKHO
KJacTb HAa POBHYI0O NOBEPXHOCTb JIHLEBOH CTOPOHOH BBepx JAHG60 Ha
pe6po.

Puc. 78. OTcuer mo pefike
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§ 76. YcTaHOBKa peHKH
Ha HUBEJHPYEMOH TOUKE

Ecan B pe3ysnbTate HHBEJHPOBA«
HHA OMpeleNAloT OTMETKY COOopYie-
HHA, TO PpeHKYy YCTaHaBJHBAlOT B
TOYKe, OTMETKY KOTOpOH HeoOXOnaH-
MO 3HaTb. EcJIH onpenessioT OTMETKY
NMOBEPXHOCTH 3EMJIH, TO PeliKy CTaBAT
Ha NOBEpPXHOCTh 3eMJIH B 3aJaHHOH
Touke. OAHAKO B HHBEJHPHOM Xoje
KaX1yl0 HHBeJHPHYIO TOYKY OTMEYalOT KOJBIIKOM, 3a6HBaeMbiM BpOBeHb
C MOBEPXHOCTbIO 3€MJIH, B TOrAa peHKy yCTaHaBJAHBAIOT HA BepX KOJBIILKA,

Ilpn HHBenHpoBaHMM ANl Mepejauyd BbLICOT, HampHMep OAHOro pe-
nepa Ha ApPYroil myTeM NPOKJAAKH HHBEJHDHOTO XOJa, PeHKH yCTaHaB-
JIHBAIOT Ha TOJIOBKH MeTa/lIHueCKHX OawmiMakoB (pHC. 79) HMJH KOCTHI-
JeH.

Ilpn npHBsi3Ke K pemepy peHKY YCTaHaBJHMBAalOT B TOH ero TOuKe,
OoTMeTKa KOTOopo# ompeaenena. TakoH TOUKOH, HanpHMep, CTEHHOIO
penepa TpPeyroJIbHOro CeyeHHs SIBJISIETC BEpXHfS rpaHb, penepa LHJHH-
JPHUECKOTO CeuyeHHsl — BepXHsAf obpa3yoolas UHJIHHAPA, PeJbCOBOro
penepa — Bepx peJabca, HMeoUHA cohepuueckyo ¢opmy, aH60 Bbipe3
H TOJIOYKAa; B MOCJAeLHeM CJyuae peilKy CTaBsT Ha moJouky. Ilpexne
YeM InoJIb30BaThCsl penepoM Jio6oro ycTpoMcTBa, HEOOXOAHMO MO Ka-
TaJIOTy BLIACHHUTh MECTO YCTAHOBKH peHKH Ha pemnepe.

HusesnHpHylo peliky ycTaHaBAHBAlOT BepTHKaabHO, Ing aroro uacro
K peHKaM NpHKpenJsloT Kpyriblii ypoBeHb. OChb ypOBHS NpH HOMOILH
OoTBeca YCTaHaBJHBAlOT NapaJJjielbHO OCH BEPTHKalbHO CToAlleH peHKH.

IIpn OTCyTCTBHH YpOBHS OTCueT MmO peiKe 6epyT B MOMEHT NOKa-
YHBaHUA peHKH Brnepel H Ha3aa. M3 Bcex BHIHMMBIX IIDH 3TOM OTCYETOB
3aNHCHIBAIOT HaHMEHbIUIHH, COOTBETCTBYIOUIHH BepTHKaJbHOMY M0JIOXKe-
HHI0 peiikH. OpHako npH orcuerax, MeHbwHx 1000 MM, pefiky nokauu-
BaThb He CJelyeT, TaK KaK B 3TOM CJyyae H3-3a TOJIIHHH MATKH pedKH
HaWMeHbIIHH oTcueT He OymeT COOTBETCTBOBATb BEPTHKAJIbLHOMY MOJIOXKe-
HHIO peliKkH.

IIpu npussiske K nuBen‘ﬁ!pHoﬁ Mapke B LIEHTpe e¢ HapYXKHOro AHCKa
ToaBelIHBaloT ocobyio Heboabwyo (40 1 M) JepeBAHHYIO peeudky, IO
Kotopoii u Gepyr orcuer. Hysnp nonBecHo#t peeykH coBnajgaer C ILeHT-
poM ee WTH(pTa, BCTaBJsEMbIM B OTBepcTHe MapkH. Ecian Bes peeuka
pacrmosiodKuiach HHKe ee HyJf, TO OTCYETH MO HeH COMPOBOXKAAITCA

3HAKOM MHHYC.

Puc. 79. bamumak aAad YCTAHOBKH HH-
BeaupHO#i peilknu

§ 77. KoHTpO/IL HUBEJHPOBAHHUS

Uro6bl H36eiKaTh rpybHX NOTrpeurHOCTed B HHBEJHPOBaHHH, KOTO-
pblie MOTYT MNPHBECTH K THAXEJbiM  MOCJHeJCTBHAM NPH CTPOHTE/LCTBE,
HeoGXOMHMO OCYILIECTBJAATh KOHTPOJb OTCYeTOB H mnpeseimieHH#, Otcye-
Thi KOHTPOJIHPYIOT TIOBTOpPEHHeM HX: OOGHIYHO Ha HHBEJHDHOH CTAHUHH
IenaloT ABa OTCYeTa MO KaxAaoit pefike. Ecam pacxoxpaenue Mexny
HHMH OKa3blBaeTcsi 6osiee 5 MM, TO oTcueTrH moBTopsilor. Haubosee Ha-
JEXHLIM KOHTPOJEM OTCUHTHIBAHHA ABJAAETCA NPHMEHEHHE IBYCTOPOH-
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HHX peeK: pacXoXJeHHe MeXAy Da3HOCTAMH OTCYeTOB Mo 06eHM CTo-
pOHaAM peHKH NOJIXKHO PAaBHATbCA PA3HOCTH HyJeH STHX CTOPOH.

Ecan pa6ora rayxuM HWBEJHDOM BeNeTCA C ORAHOCTOPOHHHMH pefi-
KaMH, TO OTCYeTHl Ha KaMAOH CTaHUHH NOBTOPSAIOT MNOCJe H3IMEHeHHs
BLICOTH NpH6Opa He MeHee ueM Ha 100 MM.

IlpeBbllleHHs HAa HHBEJHPHOH CTAaHUHMH  KOHTPOJHPYIOTCA  NyTeM
CpaBHEHHsI HX 3HayeHHH, BHIYHCJEHHBIX H3 ABYX Illap OTE€YeTOB M0 3aj-
Heit W mnepeiHed pedxkaMm. BenHuHHA [AONMYCTHMOrO pacXOXAEHHS 3aBH-
CHT OT KJacca HHBeJHpoBaHHs. Hamnpumep, npH  HHBeJIHPOBaHHH
IV knacca pacxoxiaeHHe He NOJKHO ObiTb Gosbluie 5 MM.

OnpepeneHHe ApeBLILIEHHH KOHTPOJIHPYETCS TakKe nyTeM JByKpaT-
HOH TPpPOKJaAKH HHBEJHPHOro xoxa. B 3TOM cayyae CpaBHHBAIOT He
TOJIbKO 3H3aYeHHs MpeBbilIeHHH MeXay CBA3YIOUHMH TOYKaMH, MNoOjy-
yeHHble B OJHOM K APYroM Xoje, HO H CYMMH 3THX npeBuieHHH, Pac-
XOX/EHHSI B 3HAUEeHHAX NpPeBbILUeHHA MeXAy MNapod CMeXHBIX TOoueK
JONYCKAIOT NMPH TEXHHYECKOM HHBEJHPOBAaHHH A0 6 MM. BeJHuHHH XO-
NYCTHMHIX PAaCXOXJIEHHH MeXJ1y CyMMaMH MpeBbIlIeHHH N0 KaXioMy
XOAy ONpeieNslOTC B 3aBHCHMOCTH OT KJjacca HHBeJHpOBaHHA. Tak,
npH HuBeJHpoBaHHH IV Knacca nponyckaercs pacxoxiaeHHe 30 MM Ha
1 KM MIHHBI X0[a, a Ha BeCh XON

A== (30 /L ) mu,

rae L — uHcsio KM B JJHHe Xoaa.

Boobuie xe aonyck Ha | KM IJHHBI X04a NPHHHMAIOT pPaBHLIM MO-
AYyTOPHOH BeJIMYHHE NOrpelIHOCTH, NMpHBeaeHHOH B § 15 Ha | KM xoaa.

B cnyyae monycTHMbIX PacXOKAEHHH B mpeBHIIEHHAX OXHOH H TOH
e Tnapbl CMeXHBIX TOYEeK HHBEJHPHOro XOJa BBIYHCJAIOT CpelHee mpe-
BbilleHHe, @ 3aTeM IMOACYHTHIBAIOT CYMMY CpeAHHX NpeBbillleHHH Xona.
B pa3oMKHyTOM XOme, MeXZ1y penepaMH HHBEJHpOBaHHA 6oJiee BHICO-
KOro KJjacca, 3Ty CYMMY CPaBHHBAIOT C pPa3HOCTbIO OTMETOK penepos,
noJydass TakuM oGpa3oM HeBS3Ky B CyMMe npeBbilieHHH xoxa. B com-
KHYTOM XOJe NOACYHTaHHass CyMMa MpeBbllIeHHH fBJAAETCH OLHOBpe-
MEHHO H HEBSI3KOH, IOCKOJIbKY TeOpeTHuYeCKasg CyMMa [peBhilIeHHH B
TaKOM Xole paBHa HyJ0. JlonyCTHMble BeJHYHHH HeBSI30K BLIYHCJSIOT
11.1135 KaXXIoro KJjacca HHBEJHPOBAHHS NO ¢(opMyJaM, MPHBEAEHHHIM B
§ 15. Y

[Ipn nepeceyeHHH HHBEJHPHHIX XONOB °H 06pa3oBaHHH  y3JIOBLIX
TOYeK NPHMEHAIOTCA pa3Hble cnocobbl BbIYACAEHHS BEPOSATHEHLIHX 3HA-
YeHHH OTMETOK Y3JIOBBIX TOYeK, H3JaraeMblx B INOJHLIX Kypcax reone-
3uH, OJHH H3 NpPHEMOB BHIYHCJEHHS MOMelUleH B MpPHJOXK. 4.

I'JIABA X
TPACCHPOBAHMUE COOPY)XEHHURA JUHENHOIO THNA

§ 78. Buabi coopykeHuH JHHEHAHOro THNA,
neJb TPACCHPOBAHUSA

K coopyeHHAIM JIHHEHHOro THMAa OTHOCAT MYTH COOOLIeHHsS, KaHa«
Abl, TYHHEJH, Pa3HOro HasHayeHHss TpyOONMPOBOAL, JIHHHH 3JeKTpole-
penauH, JHHHH CBA3H M T. X, T.e. COOPYXEHHH, BBITAHYTHE B AJHHY H
3aHHMalolllHe Ha MECTHOCTH y3Kylo mosocy 3eMad, Ocb coopyeHHs
JIHHEHHOTO THNA Ha3bBAaKOT Tpaccod.
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Jns npoeKTHPOBAHHA TAKHX COOPYXKEHHH HeOOXOAHMO HMETb He
TOJbKO TOmorpadHyecKHe KapTbl, HO H KpymHoMacwiTabHble NAaHbl y3-
KOM noJiocbl MeCTHOCTH BAOJb TPacChi, MPOAOJIbHBLIF H MONepeyHbie Mpo-
¢unu Tpaccol. Kpome TOro, AAs NpPOEKTHPOBAHHA COOPY:KeHHil JHHeli-
HOro THna TpebyeTcs H3yyeHHe reOJIOTHYECKHX, THAPOreoJIOrHYeCKHX,
MeTeopOoJIOrHUCCKIIX, 3KOHOMHUECKHX YCJOBHH 1O Tpacce.

Becb koMnaekc pa6oT, BHIMOJIHAEMBIX MO Tpacce AJS NPOEKTHPO-
BaHHSl COOPYVXKEHHS, Ha3hBawT wu3bickanuamu. llenb HX — H3yyeHHe
BCE€X TeX INpPHPOAHBIX H COIHAJIbHO-35KOHOMHYECKHX YCJOBHH, KOTOpble
TaK HJAM HHaye MOTYT BJHATb Ha BbHI6GOp MeCTOMOJIOMKEHHsl TpacChu, Ha
TeXHHYECKYI0 H KOHOMHYECKYIO CTODOHBI CTPOHTEJNbCTBAa H 3KCMNJyaTa-
LUHH JaHHOTO COOPYXKEHHS.

CoctaB, o6beM H cTenedb NOAPOGHOCTH  HM3bICKAHHH 3aBHCAT OT
Ha3HayeHHs, pPAa3MepOB H KOHCTPYKUHH CoopyxXeHHd. HauGoaee noa-
HEIMH ObLIBAIOT M3bICKAHHA JJIf JKeJe3HbIX H aBTOMOOHJIbHBIX  AOPOT,
AJS THAPOTEXHHYECKHX COODYXEeHHH: KaHaJjOoB, MarucTpajbHbIX BOJO-
NPOBOJOB, KOJJNEKTOPOB, KaHAJIH3aLHH.

Huxxe ocBemaioTcsi MeTOAL TPacCHPOBOYHbLIX paboT, NMpHMeHseMble
NPEHMYLIECTBEHHO NPH NOPOMKHbLIX H3bICKAHHAX.

§ 79. Buanl pa6oT no Tpacce

[To Tpacce B o6uieM cJjyuyae BLINOJHAIOT cjeayloliHe paGoThI:

1) BrIGOp HampaBJ/ieHHS TPacChl;

2) cornacoBaHHe HanpaBJIeHHSI COOPYJKEHHSl C 3aHHTepecOBaHHLIMH
BElOMCTBAMH, OPraHH3alHAMH H OTAeJbHBIMH JIHIIAMH;

3) BBLIHOC Tpaccel C KapThl Ha MECTHOCTb H 3aKpenJieHHe ee Ha
MEeCTHOCTH 3HaKaMH;

4) pa3buBka MmO Tpacce NMHKeTaxa H KPHBBHIX CO CHEMKOH MOJOCH
MECTHOCTH BJOJIb TPacChl;

5) recMeTpHueckoe HHBeJIHPOBaHHE MO Tpacce;

6) reosiorHyecKHe H3bICKAHHSA;

7) ruapoJorHyecKHe H3bICKaHHS;

8) counanpHO-3KOHOMHYECKHe H3bICKaHHA;

9) MeTeopoJIOrHYeCKHe H3BICKAHHUS,

10) reomesanuyeckas npHBA3Ka (mNaHOBas M BLICOTHAs) TOYEK reo-
JIOTHYECKHX H3bICKaHHH — CKBaXXHH, iwyp$oB H Ap.;

11) reome3nueckHe paboThl NpH THAPOJIOTHYECKHX H3bICKaHMsX (on-
peneneHHe OTMETOK pa3HbIX YpoBHeH BOAbB, CKOpOCTeH TE4YeHHs H Ha-
NpaBJIeHHA CTpYH, npoMepbl raybHH);

12) cocraBieHHe MJaHa MNOJOCH MECTHOCTH BJAOJb TPAacCH;

13) cocraBseHHe MNPOAOJBLHOrO H MNoONepeyHblX NpOodHJeH TpacCH.

§ 80. Bbi6op HanpaB/ieHHN U 3aKpenJeHHe TPaccChl

HanpaBneune Tpaccnl BbiGHpaloT no TtomorpadHyeckol Kkapre Mac-
mrab6a 1:100000 1 kpynHee Hi¥W mo aspopoTrocHMMKaMm (cM. § 134).
Bui6panHOe MO KapTe HampaBJieHHe TPacChli NMPOBEPSIOT NMYyTeM OCMOTpa
MECTHOCTH B HaType, I'Ae CHTyauUHs H pesjbed MOryT H3MEHHTbCA IOC-
Ne HM3NaHHs KapThl BCJAEACTBHe, HampHMep, HOBOro CTpPOHTeabcTBa. Jlas
BbiGOpa HaHBBIFOJHeNMLIEr0 HanpaBJIeHH Tpacchl HeOGXOANMO 3HaTb H
YYHTHIBATb TEXHHUYECKHE YCJIOBHA CTPOHMTEJNbCTBA H 3KCIIyaTalHH CO-
OTBETCTBYIOLLEr0 COOPY KeHH .
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B Hacrosiliee Bpemsi pa3paboraH cmoco6 Bhi6Opa  HanpaBJeHHS
Tpacc M0 LHPPOBOH MOZENH MECTHOCTH C HCMOJb3oBaHHeM JDBM.

TIockoNbKy CTPOHTENBCTBO COOPYIKEHHSt MO Tpacce CBSI3aHO C H3bf-
THEM 3eMesib OT APYTHX 3eMJenoJb30oBaTesedl H C HapylleHHeM HX XO-
3SACTBEHHBIX HMHTEPecoB, IOJIOXeHHe BbHIOpaHHOH MO KapTe Tpacchl
COr1aCOBEBIBAIOT C 32aHHTEPECOBAHHLIMH IOPHAHYECKHMH JIHIIAMH (BeLOMCT-
BaMH H OPraHH3aLHSMH).

Ilocne cornacoBaHHd Tpaccy BLIHOCAT C KapThl Ha MeCTHOCTb H 3a-
KpeIJISIOT 3HAKAMHM: HayaJo H KOHeI[ TPacCh, TOYKH MOBOPOTa TPacCChI,
CTBOpHHle TOYKH. THN 3Haka AJs1 3aKpenJieHHs TOYeK 3aBHCHT OT He-
06X0AHMOr0 CpOKa COXPaHHOCTH HX Ha MeCTHOCTH. CTBOpHBIE TOYKH
3aKpenasioT BexaMH BBICOTOH A0 6 M, ycTaHaBJHBaeMbHIMH He pexe
yeM yepe3 | KM No Tpacce.

Tpaccy BBIHOCAT Ha MeCTHOCTb JHOO MO KOOPAHHATAM OCHOBHBIX
ee TOueK, JH0O0 1O AaHHBIM NPHBA3KH TPacCH K MpeaMeTaM MeCTHOCTH.
Kak koopaHHaTh, Tak H 9Je€MEHTH NPHBA3KH OOLIYHO Ompene/sioT no
TonorpapHYeCcKod KapTe HJH NO a3popOTOCHHMRAM rpadHdecKHM ny-
teM. [IpH BHHOCe TpaccH N0 KOOpPAHHATaM TOYKH TPAacChl BHIHOCAT OT
OMOPHHIX Teo[e3HMYeCKHX MNYHKTOB, a MO MaHHHM MPHBA3KH K NpeaMe-
TaM MEeCTHOCTH — OT IpeJAMeTOB MECTHOCTH. B nepBoM cayuae npu
3HauYHTeNHHOM YAaJieHHH TNYHKTOB [JIJaBHOH reoje3HuyeCKON OMNOPHOH ce-
TH (TPHaHTYJSIUHH, MOJHIFOHOMETPHH) OT TPAcChHl NPHXOAHTCH MNpOKJa-
IHBaTh OT HHX K Tpacce TeOJOJHTHble XOoAH JHOO OHpenessTb 3aceuy-
KaMH [OJIOXKeHHe JOMOJIHHTEJNbHbIX TOYeK, PpacnojioXeHHbix BOJH3H
tpacchl. IlogpoGHee o BHHOCe NPOEKTHHX TOYEK Ha MECTHOCTb CKasa-
Ho B ra1. XVIII.

OzxHOBpeMEHHO C 3aKpelnJieHHeM TOYeK Tpacchl B CTOpoHe, 20—
100 M oT Hee, YCTaHaBJHBAIOT BpeMeHHble pemnepbl Ha pPacCTOSSHHH |—
3 KM omuH oT apyroro. OTMETKH 3THX penepoB ONpeaensiioT MNyTeM
NpPOJIOXKEHHS HHBeJHpHOro xopa IV knacca, nmpuBA3LIBaeMOro He pexe
yem yepe3 50 kM k penepam I—III kaaccos. Penepbl HuHBenHpOBaHHSA
IV kaacca cayxar paboynM O6GOCHOBAHHEM AJiT  HHBEJIHPOBAHHA NO
CaMO# Tpacce B Mpolecce H3LICKAHHN, a TaKxKe M AJs pa3GHBOYHBIX pa-
60T NpH CTPOHTEJILCTBE COOPYIKEHHS.

§ 81. Pa36uBKa nuKeTaxa no rTpacce

K pas6uBke mNHKeTaxa MNPHCTYNAOT TOCJ]e 3aKpemnJeHH TpacChl
3HaKaMH H B HEO6XOIHMBIX CJay4YasX CTBOPHbBIMH BexaMH. [luker —
3TO KOJIbIIIEK, KOTOPbIM OTMEYaloT TOUKY TPacChi.

Ilukerark pa36uBaloT OGHIYHO MpPH MOMOILH CTaJbHOH JIEHTH (O
uinuabkami. [OopH3oHTa/NbHOE MNPOJIOXKEHHe pAacCTOSHHA MeXAy cocen-
HHMH THKeTaMH oOblyHOo paBHO 100 M 3a npegesnaMHu 3aCTPOEHHOH YacTH
TepPHTOPHH, a B ropojax H Ha TEPPHTOPHH MPOMBIIJEHHLIX NpeANnpHsA-
TH#H — 40 uag 50 M. Boobue xe 3TO paccTosiHHe NMPHHHMAIOT B 3aBH-
CHMOCTH OT TOro, HacCKOJIbKO NOoAPO6HO HeOOXOAMMO H3YYHTb peibed
no tpacce H u306pa3sHTb ero Ha NPOAOJBHOM MpOdHJIe TpaccChl.

[Ipn pasbmBke MHKeTa)a Ha MECTHOCTH C KPYTHIMH CKaTaMH MeX-
Ay NHKeTaMH OTKJaJbIBalOT PacCTOSHHE

daux = 100 M+ Ad,
rie Ad — nonpasKa, BhuHcasieMas no ¢opmyae (I11.6),
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Vraw mnoBopoTa TpacCH N mab 1
H3Mepsil01 |-MHHYTHBIM  HJIH R=200m
30-CeKyHAHbIM TE€OAOJHTOM. HK... K2 + 16,60 T- 8940

B 3ajayy nHKeTaXHCTA KK... I3 + 6940 4 K=168.13
BXOOHT: 1) 3a6HBKa KOJIbEB B 6- 1907 l
NHKeTax H B HEKOTOpHIX IIpo- 1= 10,66
MeXXYTOYHBIX TOYKAX MEXAY 468
HHMHA; 2) pas6uBKa nomepeu- AP __A7 Nongg A2 1RI5 b, 59
HHKOB K Tpacce ¢ 0603Hau€eHH- +J2
eM KOJbSMH XapaKTepHLIX TO- 7 a w W #
yek; 3) cbeMKa NoJiochl Brpa- 24
BO H BJEBO OT TpacChl LIHPH- e 2
Hofl, yCTaHaBIHBae€MOH B 3a- 570
BHCHMOCTH OT LUHPHHBI I0JI0CH
OTBOJa MOA AaHHOE COOopYyXKe-

HHe; . 4) pa3buBKa Ha Tpacce

rNaBHHIX TOYEeK KpHBOH (KO-

Hel, HayaJlo H cepeiHHa KpH- -

BOIl; 5) BelleHHe MHKEeTaXKHOTO Kyemapgwux %,

xcyplrilana (puc. 80).e Moneph!
MepallHi0 MHKETHRIX TO- o—o o

yex H};qugamT B HayaJbHOM L L O SSTRRY % /3

TOYKe TpacChl C HyJasl U Npo- Ny cmlsrps

NOJIXKAIOT ee [0 KOHIla TPacChl. 97 e

Kaxnas nHkeTHas Touka o6o0- 1=

3HauaeTcs ABYMS KOJHUIKA- w197 M1 a b«

MH: <TOYKOA» H <€CTOPOXK- e ;5‘2“_2_41’.95'@”; (depes

KoM». B 104Kke BpoBeHb C 3eM- S s (L cmont)

Jeit 3a6HBAIOT KOJbILIEK JJIH- @

Hot 10—12 cM H cTaBAT Ha

Hero pefiky NMPH HhBeJHpPOBa- Puc. 80. CTpaHHUAa NHKETAXKHOrO JKypHaaa

HHH; pSilOM C TOYKOii 3abuBa-

I0T CTOPOXOK — KOJ1 BBLICOTOH

20—25 cM; oH 3a6HBaeTCs Ha !/3 BHCOTH H CJAYXHT AJSl OTHICKaHHA
«touku». Ha cropoxke nmopnmuchiBaloT KapaHzamioM HOMep MHKeTa.

ITpoMexxyTounble TOYUKH, MOAJENKallHe HHBEJHPOBAHHIO AJS LOMNOJ-
HHTEJIbHOH XapakTePHCTHKK peabeda MeCTHOCTH, OGO3HAYAIOT TOJBKO
CTOPOXKAaMH, Ha KaXJOM H3 KOTODHX NOAMHCBHIBAOT HOMep MNperblAy-
Liero MHKeTa MJIOC PacCTOsiHHE B MeTpax OT Hero A0 MNAaHHOH TOYKH,
Hanpumep I1K 26-43. IloaToMy 3TH TOYKH Ha3blBalOT NAIOCOBbIMU.

Ha nonmepeunHkax TOYKH 0603Ha4yaioT TOJBKO CTOPOMKAMH H IOA-
NMHCHIBAIT Ha HHX HOMep [MONepPeYHHKA W pacCTOsiHHE OT Tpacchl, CO-
NpoBOX1aeMoOe YKa3aHHeM, B KaKyl0 CTOPOHY OT TpacChl pacnoJjioxeHa
JlaHHas Touka, HanpuMep «IlTomep. 17-4npaBo 20 m».

Ecav Tpacca npoxoAHT NO NOBEPXHOCTH, MOKpbITOH O6ETOHOM, ac-
¢anbTOM HJIH KaMHeM, TO NHKETH H Apyrue TOYKH 00603HAYaioT KpacKoh
HJIH MeJOM C JONOJIHHTENbHBIMH IOMeTKaMH Ha OJaHXXaidweMm 3a6ope,
CTPOEHHAX H T. A. AJS o6JierYeHHss OThLICKAHMSl TOYEK NpPH HHBEJHpPOBaA-
HHH.

IMpuMenseTcs Takxke OGecnHKeTa)XKHOe TPAacCHpPOBaHHe, NpHYEM OT-
MEeTKH XapaKTepHbIX TOYeK Tpacchl OmnpeaessifoT 0ObIYHO C NOMOLIbIO Ta-
XeoMeTpa, pacCTOSIHHE MEXKAY TOYKaMH OHNpeleasiiOT JAajbHOMEPOM.
B TpyaHbIX NPHPOIHBIX YCJOBHAX 3TOT CNOCO6 MOXET HMeTb NpPeHMy-
LleCTBa, XOTA B KaXJOM CJiyyae, oueBHAHO, TpebyeTcs MNOATBEPIKAEHHE
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NPOEKTAHTOB H CTPOHTEJe# cOoopyXeHHSs O BO3MOXHOCTH HCNOJb30Ba-
HHSl HMH NpoAoJbHOro npooduas 6Ge3 nHKeTra)ka, T. €. C HepaBHOMEPHO
PacnoNOXKeHHBIMH BJOJb TpacChi TOYKAMH C H3BECTHBHIMH OTMeTKaMH.
Heo6xoanMasi yacToTa MNOMEpEeYHHKOB 3aBHCHT OT CJOXKHOCTH  GOpM
penbeda B MONepeYHOM HAampaBJeHHH K Tpacce, TaK KaK MNONePEeYHHKH
pa3sbHBAIOT H HHBEJHDPYIOT AJA ocCBellleHHd ¢opM pesabeda BNpaBO H
BJIEBO OT TpacCh, B npejejax NPHHATOH LA [JaHHOTO COOPYXXEHHS LIH-
PHHBl NOJIOCBI CBHEMKH MeCTHOCTH BAOJb Tpacch. [llupHHa  mnoJoCcH
CbEMKH H [JIHHH [ONEePeYHHKOB Ha JAOPOXKHHX Tpaccax OOGLIYHO He Me-
Hee 40 M (mo 20 M B KaxAayio CTOPOHY OT Tpacchl). [lonepeyHHKH 4Yaile
BCEro pacnoJsiaraloTcd MnepHeHAHKYJAAPHO K Tpacce H pa3bHBaloT JHO60
3KKepoM, 1HOO TeoA0JHTOM C NMPHMEHeHHeM CTaJibHOH JIEHTHI B DPYJETKH
IJisi H3MepeHHsl PacCTOSHHH MeX1y HHBeJHpyeMbLIMH TOYKaMH Monepey-
HHKa. UHc0 nocnefHHX XO/MKHO obecneuHBaTrbh BO3MOXHOCTb MOACUYETA
o6beMa 3eMJSHHX H CKaJbHbIX paboT NpH NPOEKTHPOBAHHH H BO3Be-
IEeHHH COOPYIKEeHH .

CpeMKy CHTyallHH MeCTHOCTH B Mpejejax MO0JOCH BJOJb Tpacchl
BEAYT NpPEHMYLIeCTBEHHO CNocOo60M NepneHAHKYJSpOB H JIHHEHHLIX 3a-
CeYyeK; pe3ysbTaThl CbEMKH 33aHOCAT B IHKETAXHYIO KHHIKKY.

Uro6bl BBHINOJHHTH reofesHyeckHe paGoThl MO Tpacce B obuenpHHA-
TOH CHCTeMe KOOpPAHHAT H BHICOT, TpPaccy NPHBA3LIBAIOT K NYHKTaM reo-
Jle3HYeCKOH OMOpPHOMA CEeTH NO MeHbllUeH Mepe B Hayajle H KOHILE TpaccH.
Jlns KOHTpOJIS NMpPHBA3LIBAIOT TaKXKe M APYrHe TOYKH Tpacchl. Hanpumep,
TPacChl XKeJIe3HHX [AOpPOr NpPHBA3bLIBAIOT He pexe YeM yepe3 KaxKinle
50 kM, ecsH onopHble NyHKTH ygajeHbl OoT Tpacchl Ha 3—10 kM, H uepe3
25 KM, ecqH MyHKTHl OTCTOSAIT OT Hee Ha paccTosiHHH A0 3 kM. Ilocne
NPUBSA3KH TPacChl BHIYHCJASIOT KOOPAHHATH ee TOYeK, NOJb3YysACh JHHeH-
HbIMH H YIJIOBBIMH HM3MEePEHHSIMH MO Tpacce, MO3BOJSIOUIHMH paccMars-
pHBAaTb Tpaccy KaK TEOMOJHTHLIH XOA.

K HHBeJAHDOBaHHIO NPHCTYNalOT MOChe Ppa3GHBKH MHKeTa)Xa XoTA
6bl Ha YaCTH TPacCH, NpHYeM HUBEJHPOBUIMKY NependioT NHKeTaXHbIH
JKypHaJ, 6e3 KOTOpOro HeJjb3s HauHHaTb HHBeanpoBaHue. [IpH TexHu-
YeCKOM HHBEJIHPOBAaHHH MO MNHKeTaXy pas3JjHyaloT JBa BHAa TO4YeK —
CBA3yIOIlHe H NpOMexyTouHnle. CBA3YIOIHMH SABJSIOTCH 3aJHHe H Ie-
pefiHHe TOYKH Ha KaXXJOH CTaHUHH, a NPOMEXYTOYHbIMH — OCTaJIbHhLIE,
CBA3YIOIIHMH TOYKaMd Bceraa ObiBalOT TaKXe pemepbl H HKC-TOYKH,
BblOHpaeMble NpPH HHBEJHPOBAHHH KPYTHIX CKJOHOB, KOria B KayecTBe
CBA3YIOLIHX He MOryT OBITb HCMOJIb30BaHbl NHKETHl H MJIOCOBbiE TOYKH.

§ 82. Pa3b6uBKa raaBHbIX TOYEK KPYroBOil KpHBOIA.
BbiHOC NHKETOB Ha KPHBYIO

KpuBbnle no Ttpacce pasbuBaioT, uTtoObl CraaauTh pe3KHe MOBOPO-
Thl TPacChl, HENONyCTHMble [Jf TaKHX COOPYKEeHHH, KakK YycoBeplLleH-
CTBOBaHHble AOPOTH, KaHajanl H HexkoTopele Tpy6ompoBoxbl. Pa36uBka
KpuBo#f TpebyeT OT MNHKETaXXHCTa 3HAHHA TEXHHUECKHX YCJOBHH [Jf
YCTPOHCTBA COOpYKeHHSl, TpacCy KOTOpPOro oH pa36uBaer. Pa3buBka
KPHBOH B Tpe€X [IJVIaBHbIX TOYKaX COMpPOBOXKIAeTCs BBeJCHHEM B H3Me-
PeHHYI0 AJHHY Tpacch mnonpaBkKH [l (noMepa), a Tak)Xe BHIHOCOM IH-
KeTOB Ha KPHBYIO.

[Ipn pa3buBKe KpHBOH HeOOXOQHMQ 3HaTb CJEAYIOUIHE BeJIHYHHHI,
Ha3biBaeMble 3JleMeHTaMH KPHBOH;
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1) paauyc R KpHBOH, BbIOHpaeMblii NMHKETaXKHCTOM B 3aBHCHMOCTH
OT YCJIOBHIl MECTHOCTH H BHJa COODYXXEHHSH, .

2) yroa o MeXAy MPOAOJKEHHeM Mpeabiiylied W HanpabsieHHeM
nocjeayiouleit cropoHn Tpacchl (pHc. 81); 3ToT yroan HHoria HasnBa-
IOT Y2A0M nOB0POTa;

3) KacateabHyio T, Ha3biBaeMYlO TaH[EHCOM,

T=R tg%; (X.1)
4) kpusyio K (TouHee, QJHHY KpUBOH. 4acTb OKPY}KHOCTH),
nRa° Ra’
— == ; X.2
K 180° 0 (X.2)

5) 6uccekTpHcy 5 (oTpe3ok OHCCeKTPHCH Yyraa B OT BepIIHHH
yraa no cepefiHHB KPHBOH)

B=R(sec£;——-l); (X.3)

6) nomep
I =2T — K. (X.4)

Benuyunwel T, K, 5 u [l BuiGupaoT mo yray o W paguycy R H3 cre-
IHaJbHbIX Tabauu 048 pa3OHBKH KPHBBIX.
[Io BHYHC/IEHHBIM 3JleMEHTaM KpPYroBYI0 KpHBYIO pa3GHBAIOT Tak:
OT BepLUHHbI YIrJla OTMepSIOT JIEHTOH Mo Tpacce B oO6paTHOM Hampas-
JICHHH BeJHYHHY TaHreHca I W noayyaior Touky HK (Hauano kpuBoO#).
OTMepsisi 3Ty e BeJMYHHY OT BeplUHHbI yrja B NPSIMOM HampasJieHHH
Tpacchl, noayualor Touky KK (koHew kpusoil). Uro6bl nonyuyuts TOY-
Ky CK (cepennHa KpuBOH), neJAT Ha MECTHOCTH IIpH MOMOILUH Teoa0-
JHTa yroa f8 momo.aaM, NMOJy4alT HampaBJieHHe OGHCCEKTPHCHLI TOro yr-
Na; OTKNajAbiBas M0 HanpaBieHHIO OHCCEKTPHCH BeqHuHHY b, moayuaior
touky CK. IlompaBKy B AJHMHY TpacCh BBOAAT NYTEeM CMelLleHHs BIie-
pea Ha BeJHUYHHY JoMepa CJelylollero 3a KOHLOM KPHBOH NHKeTa (CM.
puc. 81), nepBOHayanbHOEe MOJOXKEHHe KOTOpPOro Obijio HaWZenHo H3Me-
PeHHSIMH N0 JIOMaHOH (MO TaHreHcam).

Puc. 81. CxemMa pa3GHBKH KpH-
BOl TpeMR rJaBHBLIMH TOYKa-
MH
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ITpuwmep. Ilyctb Touka BY
(BeplIHHa yrJa MoBOpOTa Tpac-
Ch) HaxOAHMTCH Ha nHkere 38+
(\“ 44,0 M, a=21°15", R=1000 wm;
\ H3 TabaHu AJs Ppa3OHBKH KPHBHX
naxoaum: T=187,60 M, K=
=370,88 M, 1=4,31 M. KoutpoJb
A CM. HIIXKe.

]
i
(VA
z N Pacxoxaeune 0,01 M mnoay-
I qUJIOGh B pe3yJsbraTe OKpPYIrJ/eHHA
HK yl P S TaOJMHYHEBIX BEeAHUYHH.
1
l/

BoiHOC NHKETOB C TAHreHCOB
Ha KPHBYIO BHIMIOJNHAIOT MpPEHMY-
IIeCTBEHHO TI0 MeTOAY MpsAMO-
yroAbHbIX KOOpAHHAT, NMpHYEM 3a
ocb X MPHHMMAIOT TaHreHc (pa-
00Ty BHINOJIHAIOT Ha KaxJIo# mMmo-
Puc. 82. Cxema BuiHOca NHKeTa Ha KpusyloJIOBHHe KPHBOH OTHeJIbHO), a 3a
ocb Y — pamHyc KpHBOH, Npoxo-

asied yepe3 Touky HK unu Touky KK (puc. 82).

KounTpoab
BY ... IK38-+ 44,00 BY ... IIK 384 44,00

-+ +

T ... 1+ 87,60 T ... 1 4 87,60

HK ... IIK 36 + 56,40 z ... 1K 4)+ 31,60

% 1+ 85,44 a ... 4,31

CK ... ITK 38 1 41,84 KK ... IIK 40 + 27,29
K

— . 9,
2 1+ 85,44

KK --- 11K 40 + 27,28

KoopAHHATH BHYUHCASIOT N0 GOPMyaMm

x = Rsin 9,
y= 2R sin? > | (X.5)
2
npHdeM
. 1180° 1
= =—p, (X.6)

¢ nR R

rie | — paccTosiHHe NO KPHBON MeXXAy NaHHWM nHKeTtoM H HK B nep-
BOIl' MOJIOBHHe KPHBOH HJH Mexay nHketoM H KK — Bo BTopoit mono-
BHHe KPHBOM.
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B rtabanuax ans pa3GHBKH KPHBLIX HMEIOTCH ocobble Tabauuu A48
pa3bHBKH KPHBHIX N0 KOOPAMHATaM, rie Mo 3agaHHHIM R u ! MOXHO
BhiOpaTh x H Y. [logpo6Guee o pa3buBKe KPHBLHIX MO KOOpPAHHATAM H3-
JoxeHo B ra. XXIII,

§ 83. HuBeaunpHbiii XKypHaj. YBA3Ka HHBEJHPHOro xoaa

[IpuMensieMas npH TexHHYECKOM HHBEJHPOBaHHH ¢(opMa moJeBo-
ro XypRaja 3aBHCHT OT CNoCOGOB KOHTPOJSA OTCYETOB MO peifKaM. [Tpu
KOHTpPOJIe OTCYETOB MOBTOPEHHEM HX MO OIXHOCTOPOHHHM pe#KaM mocJje
nepeknaaLIBaHHuA TpyOnl B Jarepax NpHHATA ¢GopMmMa XXypHaJsia, NpHBe-
IneHnas B taba. 18. B aroMm csyuae npeBbilleHHS BHIYHCJSAIOT, NOJB3Y-
fiCb CpeAHMMH 3HAYCHHAMH OTcueToB no peiikaM. [Ipu kKoHTposie orcue-
TOB B CJlyyae H3MeHeHHs BLICOTH HHBeJHpa NpPH OALHOCTOPOHHHUX peii-
Kax HJAH B C/Jyyae OTCYEeTOB MO ABYCTOPOHHHM peHKaM Ha KaX1o0i
CTAaHUHH BBLIYHCJAAIOT ABa [MpeBbIUEHHA H 32 OKOHYaTeJbHOe 3HAadeHHe
6epyT cpelHee M3 HHX. 3aNHCh NPH 3TOM BeldyT B XypHaje, ¢dopma
KoToporo mpuBefieHa B Ta6a. 19 u 20. B HuBenupHOM XypHalle BeleTcs
NOCTPaHHUYHAIA NOJACYET CYMMBl OTCYETOB H TpPEBHIUEHHH MO CBA3YIOLIHM
TOYKaM. ITO MlesIaeTCs O] NMPOBEPKH NPaBHJAbHOCTH BbIYHCJIEHHH NpeBbl-
LIcHHH M o6GJieryeHust mojacyetTa CyMME NpeBhILIEHHA Bcero xona, Heobxo-
JHMOro NpH yBsi3Ke NpeBblLIeHHI.

YBA3LIBAIOT NpeBBLILEHHS MeXAY CBA3YIOMHMH TOYKAMH HHBEJHp-
'HOT'O XO0/a B TaKO# MOCJeN0BaTe bHOCTH:

1. IloacuuTbiBaloT, mNOAL3YSICb MOCTPAHHYHBLIMH HTOraMH, CyMMY
npeBbLILIEHHH ‘BCEro X01a, T. €. ZhAuswm.

2. TloAcuuTHIBAIOT TEOPETHYETKYI0 CYMMY NpeBHILUCHHH, KOTOpas B
Pa3OMKHYTOM XOJe paBHa Da3sHOCTH OTMETOK KOHEYHOr0 H HayaJLHOTo

penepos,
2:h'reop =-HKOM - Hnaq, (X.7)
a8 B 3aMKHYTOM
Zhreop =0. (X.8)
3. [ToAcuHTHIBRIOT HEBHA3KY B CyMMe NpeBHIlIeHHHA
frn = Zhyan — Zhreop- (X.9)
4. I1oncYHTHIBAIOT NONYCTHMYIO HEBSI3KY
Frgon = Fem V'L, (X.10)

rae fxw — ZOnycTHMasi HeBfi3Ka Ha 1 KM JJHHH HHBEJHPHOTO XO0ja,
a L — 4yHcsIo KHAIOMETPOB B AJIHHE XOAa.

5. Ecmu fa<frgoy TO fn pacnpeacasiior ¢ o6paTHbIM 3HaKOM Ha
Ka¥Joe nNpeBhilleHHe MOPOBHY, moJjyyasi TakHM oOpa3oM mnonpaBKkH
Ah B Kaxfoe npeBhLIlLICHHE:

M =——, (X.11)

rge n — uHcao npesbileHHA (cTaHuuil) B xome. OZHaKo ecqH BbIYHC-
JeHHas no ¢apmysae (X.11) nompaska Ah He BbBIpaXaercs B LEJHX
MHIAEMETPaX, TO HeBS3KY fn PaclpelessiloT MexXAy 4acTbhio MNpeBbilLe-
HAl C -TeM, YTOOBL MONPaBKH BLIPAXKAaJHCh B LEJHX MHJJIHMETpaXx.
BeanuuHa DonycTHMO# HeBA3KH fxu Ha 1 kKM Xxomta (fuu=21) ycra-
HaBJHBaeTcs B 3aBHCHMOCTH OT TpebOyeMOH TOYHOCTH HHBEJHPOBAHHSA
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(cM. § 15). [dnA TeXHHYeCKOr0o HHBEJHPOBAaHHSA 3HayeHHe [«m KOJIE6-
getcs B npefenax =+30—=+60 MM. Ecaum fix H0ONMXKHO 6biTh MeHee
=+30 MM, BHIMOJHAIOT HUBeJHpoBaHue IV Kaacca.

B cayuae nponoxeHHsi mo Tpacce ABOMHOrO XOAa HHBEJHPOBAHHA
(B mpAMOM u o6paTHQM HaMpaBJieHHAX HJH ABYMS HHBeJHPaMH B Of-
HOM HalpaBJIeHHH) npexXjae BCECO CPABHHBAIOT CYMMEl MpeBbLILLIEHHH,
NONy4YeHHBIX MO KaXAOMY XOAY: eC/IH pacXxoXKJAeHHe MeXAay HHMH G6y-
JeT NONYCTHMHIM, TO CHayaja BHIYHCJASIOT CpefHHe 3HAaYeHHS npeBbllie-
HHil H3 ABYX X0I0B, a 3aTeM YBSI3HBAIOT X0 MO H3JOXKEHHOMY Bbillle
NpaBHJy, NOJb3ySChb AAA noicyeTa XhAswua CPEIHHMH 3HAYEHHAMH Npe-
BhllleHHH. JlonyCcTHMoOe pacxoxaeHHe Ha 1 KM B cyMMe npeBbilieHHH
1o KaXaoMy xony oOwlYHo npuHHMawT B 1,5 pasa Goablue MPHHATOH
B 3TOM CJaydae fum. [IpH BBIUHCJEHHH CPEZHAX 3HAUYEHHIl MpeBEILEHHI
MeXNy OAHOHMEHHHIMH CBA3YIOLIHMH TOYKaMH o0pallaloT TakXKe BHH-
MaHHe Ha COrJacOBaHHOCTb HX MexAy cobait. Ecau pacxoxcieHne mex-
Ly 3HaueHHIMH NpeBbIIIEHHs OKaxercss GOnbmwHM =6 MM, TO B 3TOM
MecCTe HHBeJIHPOBaHHEe NMOBTOPAIOT,

[Toab3ysick yBfI3aHHHMH (HCOPaBJCGHHHMH) TMpPEBBLILIEHHAMH MeX-
Iy CBSI3YIOLIHMH TOYKaMH, MOCJEeROBaTEbHO BHIUHCJAIOT OTMETKH 3THX
TOYEK, HaYHHash OT HCXOJHOro penepa ¢ H3BeCTHOH OTMeTKOi, no ¢op-
MyJae

Hn=Ha+hucn, (X.12)

YUYHTHIBasi 3HaK NpeBbilleHHs. Pa6oTy 3aKaHYHBAIOT BHYHUCJIEHHEM OT-
MeTKH KOHEYHOro penepa, NPHUEM HHKAaKOrO pacXOXIEHHA C H3BecT-
HOi OTMeTKOH 3Toro penepa MoJy4aTbCi He JOJIXKHO, MOCKOJIBKY XOA
Obis1 yBSi3aH.

Tlocsie 3TOroO BBHIYHCAAIOT OTMETKH NMMPOMEXKYTOUHBLIX TOYEK

Hpp = Hpg — bap, (X.13)

rae
H =H, +a, (X.14)

r

— OTMEeTKa TOPH30HTa HHCTPYMeHTa (BBICOTA BH3HPHOH OCH TPyObl Hajg
HCXOAHOM YPOBEHHOH NOBEPXHOCTBbIO); Qs3I OTCYET Ha3aj INpH BTOPOIi
BLICOTe HMHCTPyMeHTa (HMEHHO IpPH 3TOH BHICOTE HHBEJHPYIOTCH IHpo-
MeXyTOYHble TOUYKH); bnp — OTCUeT no peiike, YCTaHOBJIEHHOH B IpO-
MeXXKYTOYHOH TOYKe, OTMeTKa KOTOPOH BHYHCJSAETCH.

O6pasel BBIYHCAEHHS OTMETKH MNPOMEMYTOYHOA TOYKH COJepIKHT-
ca B Taba. 19 (touka IIK 1+432).

[IpuMep BLIYHCJIEHHS OTMETKH TOYKH, ONpellejqsieMOd OT HABYX pe-
nepos, NpHBeAeH B NPHJIOX. 3, a OT Tpex penepoB — B MNPHJIOXK. 4.

§ 84. MocTpoeHne NPOAOJILHOIO U ONEPeuHBIX npodHaeH

[Tpodpunem B reome3uH HasbniBaeTcsl H300pakeHHbIA Ha OyMare
pa3pe3 3eMHOIl TNOBEPXHOCTH B BepTHKaabHO# mockocTH. [Ipononbhbiit
npopuab 0GLIYHO CTPOAT B ABYX pasHbiX Macwitabax. Macwrab aas
BePTHKaJbHHX DAacCTOSIHHH (BepTHKa/JbHbIA Macwitab), Kak IPaBHAO,
Ha3HAayalT KpynHee TropH3oHTajbHoro B 10 pas. Y mnomepeyHsix' mpo-
¢duseil rOPH3OHTANbHLII H BepTHKaJbHBIH MaclITabu ONHHAKOBbIE.

[Mpopunu cHa6xkalOTCH NAHHBIMH, HeOOXOAMMBIMH [ASl TPOEKTHPO-
BaHHSI COODYXXEHHSl — KOHEYHOJi LeNH cocTaBaeRHs mnpoduas. [as
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Prc. 84. MpononbHmt npodHas TPACCH KaHANH3IALKA

KaXJloro BHAA COOPYXXEHHS CyIIecTBYIOT ocoGhle Tpe6OBaHHA B OTHO-
IIeHHH COAepXKaHHA, MaciutaboB H odopmieHHs npoduas (puc. 83
H 84).

[Ipopunn crpost Ha muaauMmerpoBoit 6ymare. Ilpomoabnsiii npo-
GHAb CTPOAT B TaKOW Mmoc/efOBAaTeNbHOCTH: 1) CTpoSiT BcmoMoraTtesib-
Hble rpa¢ul wHpHHOA or 0,5 g0 2 cM (cM. puc. 83) B COOTBETCTBHH C
NOTPEGHOCTHIO PACHONIONXHTb B HHX 3aIHCH HJH YepTeXH; 2) 3amoJIHAIT
rpadel, HayHHas Cc rpadel pacCTOsHHH, NpeABApPHTEJbHO pPa3GHTOR Ha
HHTEepBaJIBl COrJIaCHO TOPH30HTaJbHOMY MacuiTaby H pacCTOSIHHIO MeX-
AY TNHKETHLIMH TOYKAMH H MeXJy NHKETHHIMH H IJIIOCOBBIMH TOYKaMH;
PacCTOsiHMA MEXAY CMeXHBIMH TOYKaMH Ha MpodHuse NOANHCHIBAIOT
TOJbKO B CJyyae, KOrAa HMeEIOTCS MNJIOCOBBe TOYKH; 3) NOAMHCHIBAIOT
HOMepa MHKETHbIX Touek; 4) B rpady «dakTHIeCKHe OTMeTKH» * BINH-
CHBAIOT OTMETKH IHKETOB H IJIIOCOBBIX 'roqeg, B3fiThle M3 XKypHaJja reo-
METPHYEEeKOro HHBeJNHPOBaHHA mo Tpacce; d) B rpade «nnaH NOJOCH
no rtpacce» (CM. pHC. 84) CTPOAT CHTYalHIO MOJOCH MECTHOCTH BJOJb
TpPacCh, CHATYI0O NpH pa3bHBKe MNHKeTaXa, MpHYeM caMa Tpacca H30-
?famaerca B BHAe NpsAMoN JHHHH nocepenuHe rpadsnl; 6) BLIGHpalOT

yr — OTMETKY YCJIOBHOrO TOPH30HTa, OT KOTOPOR CJeAYeT CTPOHTb

* OTMeTKH ecTeCTBEHHOR NOBepXHOCTH 3eMJIH MO Tpacce.
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BePTHKAaNbHBI pa3pe3 Tpacch; A yao6CcTBa BHIUHCJAEHHA H TNOCTpoe-
HHIl NpPOQHNA OTMEeTKa YCJOBHOrO [OpPH3OHTAa BhIOHpaeTcss KpaTHO#A
10 M, H, KpoMe TOro, oHa HOJXKHAa MO3BOJHTL INOCTPOHTb pa3pe3 MO
Tpacce, HeOOXOAHMOH ANS IPOEKTHPOBAHHMSI COOPYIKeHH TAYOHHBI,
7) OT NHHHH YCJIOBHOTO TOPH30HTa BBepPX B BEPTHKAJbHOM MacuiTabe
npoduaa OTKNALbLIBAIOT PAa3sHOCTb OTMETOK — (aKTHYeCKOH (4YepHOR)
H YCJOBHOrO TOPH30HTA Hal KaXXIblM MHKETOM H INItOCOBOH TOUYKOH
npodHAs H HAaXOAAT NOJIOXKEHHe STHX TO4YeK Ha paspe3e; nanee OT Haf-
IeHHbIX TOYeK [0 JHHHH YCJOBHOrO rOpH3OHTAa NPOBOASIT €GPAHHATHIY,
a CMeXXHble TOYKH COeAMHSIOT MeXay co0oH NMpSIMhIMH JIHHHSAMH, KOTO-
pble Mo COBOKYNMHOCTH 00pa3yioT JIOMaHyl0O JHHHIO, H300paxaillyio
NHHHA MOBEPXHOCTH 3eMJH no Tpacce; 8) odopmasor npoduias, T.e.
NO/NHCHIBAIOT HauMeHOBaHHe TpacChl, Macuitabu mnpoduias, AaTe Mpo-
H3BOACTBA H3bICKaHHK no Tpacce. Ha mocTpoenHoOM <«4yepHOM mpodHIe»
NIPOEKTHPYIOT COOPY2KeHHe, OCb KOToporo H3o6pa)kaloT JHHHeA Kpac-
HOro uBeTa — MpPOeKTHOIl nuHHeil. B oaHoit u3 rpad npoduns noanu-
CbIBAalOT MNPOEKTHHIH YKJOH OCH COOPY>eHHs, B APYrod — NpoeKTHble
(KkpacHble) OTMETKH TOYEK OCH; OKOJIO NMPOEKTHOH JIHHHH MOANHCHIBAIOT
«paboyHe OTMETKH», BhipaX(alolllHe MPOEKTHble BLICOTHI HACLIMH HJIH LJay-
O6HHLI BHIEeMKH B Pa3HbiX TOYKAax TPacchl.

[Tonepeunbie npo¢HAH CTPOAT B ofHOM Macwitabe Ajaf TOPH3OH-
TaJbHbIX H BEPTHKaJbHHX paccTOSSHHA. TaKOf HeHCKaXKeHHbIA ueprex
yao6eH JAns NpPOEKTHPOBAHHA Hachinedi H BbleMOK 10 Hampas-
JEHHI0 TPacChl H, B YaCTHOCTH, AJAs onpejeseHHs NJaHHMETPOM nJo-
mwafei MNomepeyHbIX CeyeHHH, a cJseAoBaTeNbHO, H AJs moAcyera obbe-
MOB HachineH H BbieMOK. UHCJO H COAepXKaHHe BCINOMOTAaTeJbHbIX
rpa¢ Ha nonepedHoM npodHse MOTyT OhITh Pa3JHYHHIMH B 3aBHCHMOCTH
OT BHAA COOpYXeHHSl; OAHaKO Ha J/o60oM nonepeyHoM MNpodHae NOoa-
NHCHIBAIOT: ]) HaHMeHOBaHHe TOYEK TMOMepedHHKa; 2) QaKTHUECKHe
OTMETKH TOYeK MOMepeyHoro npo¢uafd, BKJAOYaA H OTMETKY TOUKH
nepeceyeHHss ero C Tpaccod; 3) pacCTOAHHA OT TPacCH A0 TOYeK Io-
nepeydoro mnpocduas; 4) npoeKTHole H paboude ormeTkH. OO6pasun
nonepeyHux npocdHunel npuseneHbl Ha puc. 83.

§ 85. MMocTpoeHne NPOEKTHOM JIHHHH
Ha NpoAaoJbHOM npoduie

IlpoekTHpoBaHHe J1I060r0 COOPYXKEHHs, B TOM YHCJE H COOpYXe-
HHsl JIHHeHHOTO THMA, OTHOCHTCA K KOMIETEHLUHH CTpOHTeNied COOTBeT-
CTBYIOLLEH CMelHalbHOCTH. BrGop, HanpHMep, NOJOXEHHA Ha NPOJOJb-
HOM npodHJe NMPOEKTHOW JIHHHH, T.€. oCH OYyAyllero COOpYIKeHHs, Tpe-
6yer yuera H cOO/@JeHHA BCeX TEXHHYECKHX M 3KOHOMHYECKHX YCJIO-
BHH, oO6eCNneyHBAIOLIHX HOPMAJbHYIO 3KCNJYaTaUHIO TOCTPOEHHOrO CO-
opyxeHusi. Huxe paccMaTpuBalOTCs JHIIbL HEKOTOpble YaCTHHE 3alayH
reoMeTPHYECKOro XapakTepa, CBA3aHHbie C MOCTPOEHHEM Ha mnpodune
NPOEKTHOH JIHHHH.

IloutH Bce, UTO OTHOCHTCA K NPOEKTHPOBAHHIO HA MpodH.Je, NpH-
HATO H300pa)kaTh Ha HEeM KpacHbIM nBeToM. B 3Ty wacTe npoduas
BXOAAT rpadbl YKJOHOB MPOEKTHOM JIHHHH, rpada NPOEKTHHX OTMETOK,
NpOEeKTHas JIMHHA, paboyHe OTMETKH, HyJeBbleé TOYKH, FOPH3OHTaJbHbIE
pacCTOIHHA OT OJHXKaHIIHX NHKETOB H NJIOCOBHIX TOYEK N0 HYJEBLIX

11* 163



TOYek, rpada mpsAMBIX H KPHBBIX (cM. pHc. 83). BoamoxHo ykasaHue
Ha MPOAOJLHOM NpPOodHse H APYTHX NPOEKTHHIX AaHHLIX.

. BulyHcaeHHe NPOEeKTHHB X OTMETOK

IlpoekTHBIe OTMETKH BLIYHCASIOT MOC/Je BHOOpa MOJOXKEHHS Mmpo-
eKTHOH JAMHHH Ha npoduae M 3anonHeHHss rpadw yksoHoB. [locaen-
HHe BHIOHpalOT Tak, YTOObl OHH He NpPEBOCXOLHJH TNpexesIbHOro 3Haue-
HHUSl, YCTaHOBJIEHHOro AJsi OaHHoro coopyxeHusi. [IpH npoeKTHpOBaHUH
nyred CcoOOOLIEHHA BO3MOXHb [0BOAbHO 4YaCThle CONpPSAXKEHHS Mps-
MBIX Y4YaCTKOB NpPOEKTHOH JHHHH C KDHBHIMH, pacnosaralollHMHCA B
BEepPTHKaJbHOH NJOCKOCTH. PacueT NMPOEKTHHX OTMETOK MNPOEKTHOH JH-
HHH Ha Yy4aCTaX BepPTHKAJbHbLIX KPHBBIX INPOM3BOAHTCA ORHOBPEMEHHO
c pacueToM nocaeiHux (cM. § 167).

ITpoekTHble OTMETKH NHKETOB H MJIIOCOBHIX TOYEK Ha KaiKAOM mpf-
MOM YyyacTHe NPOEKTHOH JIMHMH BBIYHCJISIOT, MNOJb3YACh NPOEKTHLIMH
OTMETKAaMH KOHeuYHHX Touek npsamoit M u N (puc. 85,a). 3nasa ort-
METKH 3THX TOYeK H AJHHY NpAMOH MO NHKeTaXy, BHYHCJAAIOT YKJ/OH
i mpsiMoii, npHyeM
Hyon — Hyax . h

d d

JJs HEeKOTOPHIX COOPYIKEHHH YKJOHHE BbIpaXKawT B MPOLEHTAX,
HO Yale — B ThICAYHBIX AoJAx (npomuase). [lepen BeanuHHoM yK.oHA
CTaBAT 3HAK MpeBLILIEHHS.

ITpumep. OrMerka HauaabHo#i TOoukH M (cMm. puc. 85, a)

Hp = 134,87 m,

ay

= tgv. (X.15)

a KOHeyHoit Touku N
Hy = 132,15 m.

TFopusontanbHoe paccrosinne d Mexay ToukaMd M u N pasHo
320 M. BbIYHCAHTD YKJIOH

. 132,15— 134,87 —2,72
b= 320,00 ~ 320,00

[TpoexkTHylo orMeTky nio6o#t Toukn K (cM. puc. 85,a) Tpaccu Bbl-
YHCJAIOT o dopmyJie

——0,0085 =— 8,5%,.

HJH B coOTBeTCTBHH ¢ dopmynoi (X.15)
Hyp = Hy +di. (X.16)

IMpumep. MNycrs Hu=134,87 M, i=—8,5%, d or Toukn M a0
Toukd K paBHo 100 M, Torna

Hy = 134,87 + 100-(— 0,0085) = 134,87 — 0,85 = 134,02 m.

2. Buuucnedsne pabouyHX OTMEeTOK

Pa6oueii oTMeTKOil Ha3bIBalOT Pa3HOCTb NMPOEKTHOR H (paKTHYECKOH
OTMETOK TOYeK, JieXalllHX Ha OJHOH BepTHKaJbHON JHHHH. Paboune
OTMeTKH O6BIYHO BLIPAXKAIOT BHICOTY HACLINIH HJH T[AYOHHY BLIEMKH,

Paboune oTMeTKH B cJjiyyae BbleMKH CONPOBOXXAAlOT 3HaKOM MHHYC,
a B CJy4yae HachilH — 3HAKOM TILJIIOC.
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Puc. 85. Cxemw AAA pacuera NMPOEKTHON AHHHA HA NPOROABHOM nOpoduae

=

3. BoyncnenHe roOpH3OHTANbHB X pPacCTOsSHHHA
OT NHKeTa HJH OT NJNICOBOA TOYKH
L0 HyJaeBOH TOYKH

HyneBHIMH TOYKaMH Ha3bBAIOT TOYKH NepeceyeHHs MNPOEKTHOA JH-
HUH C NOBepXHOCTbio 3eMaH. O6beM SeMJAAHHX pa6GoT B 9THX TOYKaX
paBeH HYJIO, HyJieBble TOYKH HAaXOASITCA Ha CPaHHUE MEXAY HAaCHMbIO
H BBHIEMKOH, a NO3TOMY HX OPHXOAMTCA OTMeyaTb Ha MECTHOCTH B MO-
MEHT NPOH3BOACTBA 3eMAAHBIX pa60oT. A OTHICKAHHA HAa MECTHOCTH
HyJeBOH TOYKH HYIXHO OTMEpHTh OT NpeAnAyllero nHkera (HJAH MJi0-
COBO/i TOYKH) pPacCTOsiHHE X HJH OT MNOCJAEAYIOLIero nHKeTa (HJAH nalo-
COBOH TOYKH) paccrosHue d—x (cM. puc. 85,6), mnpuueM paccros-
HHe X H d—X pacCUHMTHIBAIOT NO TOPH3OHTAaJLHOMY IpoJioxeHHuio d pac-
CTOSIHHS MeXAYy MNHKeTaMH (HJIH [JIIOCOBLIMH TOYKaMH) H pabouHmn
oTMmeTKaMi h; u hy o dopmynam

hy
X=——, (X.17)
hi+h2
’12
d—x=——4d. X.18)
=+ (

IIpn BHIuHC/IeHHH X H d — X 3Hakd paboyHX OTMETOK BO BHHMa-
HHe He NPHHHMAIOTCA.

Mpumep. Ilyets d=78,6 M, h, =182 M, hy=2,06 m, Paccuu-
TaTb X Hd — x:

1,82
= : 78,6 = 36,8 M,
=T t20 O M
d 2,06 78.5==4],7
-_X = D = M,
1,824+2,06 ' o/

Kourponb:
d=36,8+41,7=78,5 m.
Pacxoxnenne B 0,1 M o0ObsicHA@TCH OKpyr/ieHHEM OPH BhlYHC.e-
HHAX.
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4 [locTpoeHHne mnanna NPAMBWX H KPHBLIX
(nnauna nyTH)

[lnan cocToHT M3 NPAMOAHHEiIHLIX YYasTKOB TPAacCH (M3 NPAMBIX
BCT2BOK) H TOPH30HTaNbHBLIX KpHBHIX (cM. pHc. 83). B 3Toit rpade Ha
npo¢Hne NORMHCHIBAIOT AJHHB NPAMBIX BCTAaBOK H HX PyMOH. Kpusbie
H300paxxaloT B BHAE AYT BHNYKJIOCTbIO BBepX, €CJH Ha MECTHOCTH
Tpacca clefnajla NMOBOPOT BNPaBO, H BBINYKJOCTbIO BHH3 MpH NOBOPOTe
BaeBo, OKosno Ayrd NOANHCHLIBAOT 3aeMeHThl KpuBoi. [lono)keHue Ha-
Yaja M KOHLA AYrH [OJXKHO COOTBETCTBOBATb MHKETaXXHOMY MOJOXe-
HHio HK u KK, nonyuennnm nyrem pacyeros (cM. § 82). Ha puc. 83
H3o0paXeHa KpHBasi [pH MNOBOPOTE TPacchl BJEBO, NMpPHYEM TOUKH
B KK 3necb B TOYHOCTH COBMAaJH C TOYKAMH TNHKETOB, YTO MNpaKTHue-
cku OuBaer peako. Ilpm HecosnaaeHuu Touyek HK u KK c nuketoMm He-
06XonHMO NOCTABHTb HAa NpO(PHJIE, OKOJO BEpPTHKAJbHLIX NPAMLIX yua-
CTKOB JaHHOH AYrM He HyJib, Kak CTOHT Ha pHC. 83, a paccTosiHHe i0
Toukdh HK (unu KK) or mnpeibigyliero nukera— ¢ OXHOH CTOPOHLI
npsiMOit H A0 chAeAyiollero nHKkera —c Apyroi. Jamny kaxnpoil nps-
MOfi BCTaBKH ONpeNeJsilOT ITyTeM BHIYHTAHHA [HKETaXHOro 3HauYeHHsA
KK npegpminymeit KpuBOji M3 nNHKeTaxHoro 3ssauenus HK caenyiowedt
KPHBOM.

I1pamep. MureraxHoe sHauenHe ToukH HK xpusoit 2 pasHo I1K
264-34,2, a mHKeTa)XHoe SHaueHHe Toukn KK kpuBofi / paBHo /TK 21+
+85,1. Iauna npsaMoit BCTaBKH NpH AJjHHe nHkeToB }00 M paBHa

ITK 26 -+ 34,2
ITK 21 + 85,1
4-+49,1, 1. e. 449,1 ™.

Pym6 nocaepyroueif npsMoit BCTaBKH BHIYHCJSAIOT, NOJbL3YSACH pyM-
60oM mpexbiAyulel NpsAMOH BCT4BKH H BeAHYHHOH yraa nosopota. Ha
puc. 83 pym6 nepBOH BCTaBKH, ompejensieMblll NyTeM NpPHBA3KH TPacchl
K reoje3uyeckoii onopHo#t cetH, pased [O3: 37°00°, yrosn nosopota
22°55’. Tak Kak Tpacca NoBepHyJa BJeBO, TO pyM6 caexyloulcit npsiMoit
BCTaBKH paBeH 37°00" — 22°55’ = 14°05’. HasBaune pym6a ocraercs
103. Ons nogo6GHbIX BHYHCJEHHI clAelyeT COCTaBJAATbH CXeMy ¢ H3o6pa-
XKeHHeM MepHIHaHa H o60HX HanpaBJieHHH Tpacchl.

§ 86. OcoGeHHOCTH TPAaCCHPOBAHKHA KaHaJOB
M TPyGONpoBONOB C CaMOTEYHBIM JBHXEHHEM XHIKOCTH

CoopyKeHHSt TaKOro poaa YKJAAbLBalOTCA Ha MECTHOCTH CTPOro mo
NPOEKTHOMY YKJOHY. ITo3TOMy HeOoGXOZHMMYIO AJIA MOCTPOEHHS NPOLOJIb-
HOro npodH/is TOYHOCTb BHICOTHOrO O060cCHOBaHHA (raaBHoro M paboue-
ro) mo Tpacce PpacCYHTHIBAIOT, HCXOAS H3 MAONYCKaeMhX B Ipouecce
CTPOHTEJNBCTBA OTKJIOHEHHH OT IPOEKTHOr0 YKJOHA KaHana HJaH Ttpyb6o-
npoBoJaa.

[IpHHATO CyHTaTh, YTO TOYHOCTb BBLICOTHOTO OGOCHOBAaHHS NPONO.Ib-
Horo npogusna Tpacchl OyAeTr JAOCTAaTOYHOH, €cAH BO3MOXKHasf mnorpeui-
HOCTb HHBEVIHDOBaHHS He IIPEBLICHT MOJOBHHB CTPOHTEJILHOrO AOMYCKa.
Be/IHUHHBI OXHIaeMbIX MOTpeLIHOCTeH HHBEJHPOBaHHS COMOCTABJASIOT C
BeJIHYHHAMH CTPOHMTENbHBIX AONYCKOB MNpEeXAe BCEro B KOHHAaX pacueT-
HbIX Y4aCTKOB — yYaCTKOB MeXAY CMEXHHIMH TOYKaMH nepernaga HA-
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KocTH (noabema uaH cOpacwBaHua). PacuerHnM OyaeT TakXKe ygqacTok
OT Hayana N0 KONLia COOPYKEHHH, COCTOSiLlero H3 psAa CTyneHeid, H 3a-
paHee, He HMes OPOGMHAR TPACCH, HEAb3A CKa3arh, rae TpeboBauHa «
TOYHOCTH HHBEHPOBAHHA OYyAyT Buille — B IlIpeue]ax JH OAHOH Kakoil
CTYIICHH HAH BCero pana cCryueneéf, 8 B 0COOeNHOCTH, KOTAa YKJOtibl
MEeCTHOCTH BAOJb Tpaccu OKa)Xytca maswmia. kcnoassosanue ecrecr-
BEHHHIX YK./IOHOB MECTHOCTH AJISi C1pOHTeNbCTBA COOPYKeHHH noaobHoro
poaa AB/sETCA 3ajayed NepBOCTelleHHOH, B ODOTHBHOM CJyyae COOpy-
JKeHHe NpHIeTCA YKJaihwBarb B rNyOOKHX BhleMKax HJH BLICOKHX HacCul-
nax.

Jas Toro 4to6bl COOpy:KeHHe B Ha KOPOTKHX OTpe3Kax pacnoJnara-
JIOCh [0 33JaHHOMY YKJOHY, BAOVb IPAcCH [MPOKJAAKIBAIOY B Kauecipe
BHICOTHOro pa6Gouyero o6G0CHOBaHHA HHBeaunpublii xoa IV knacca, penepw
Kotoporo vepes 200—400 M ycrasasauBawr B 10—40 M oOT Tpaccul.
K 3THM penepaM npuBA3nBalOT XOAW TEXHHYECKOro HHBEJIHPOBaRMS,
IIPOKNAaAbiBaeMble [0 MHKETaXKy, Ads NpeAynpeXAeHHA HAKOILJIEHHs 10-
rPelIHOCTeH, NpeBHINAIOUIHX TNOJOBHHY CTPORIeAbHOro aomycka. [lpn
3TOM KOHTPOJHPYIOT YKAAAKY COOPYIKEHHS HE TOVIbKO MO 3afaHHOMY YK-
JIOHY, HO H 110 3aJaHHHM DPOEKTHbLIM OTMETKaM.

Fopu3zoHTanbHuM (naanoBuiM) paboudm 0o6OCHOBaHHeM [10 Tpacce
CAYXKHT OOGBIYHO TEOJOJHTHBIA XOj, BEpHWIHHH KOTOPOFO HAXONATCH B
TOYKaX MOBOPOTA TPacCH, a CTOPOHB COBMNagawT ¢ rpaccod. Kpome yr-
JIOBHIX TOYEK 3aKpemJasaloT 3HaKaMH (croanbamu, TpyOKaMH H T.A.) elle
HEKOTOpble CTBOPHhie TOUKH B TeX MeCTaXx TPacCH, rie AOJXKHA [pOH3-
BOJAHTbLCSl TomorpagHyeckass CbeMka yY4acTKa, HaMeueHHOro MNOx CTPOH-
TeJbCTBO Yy3Ja COOPYKeHHA (NJOTHHA, LIJII03, HACOCHAsA CTAHLHA, BORO-
3a6opHble COOpYXe€HMS H T.A.). TeonOnNHTHHH XOXK NpPUBA3LIBAIOT AJSA
KOHTPOJ/I M JIOKaJH3alUHMH HAKOMJEHHS NOrpeilHocTed K IJaBHO# ONop-
HOH CeTH — TPHAHTyJALHH, NOJHrOHOMETPHH. JlonyCTHMHE [AJHHBI Teo-
JOLHTHBIX XOAO0B MEXXAY ONOPHHIMH MYHKTaMH PacCYMThLIBAIOT, HCXOAA H3
JONYCTHMBIX MOrpellHOCTe B KOOpAHHATAX TOYEK TPAaCCH H OPHEHTH-
POBKH Tpacch. JINA mnpeaBapHTENbHOH MNPHKHAKH MOXKHO IIPHHﬁTb, 9TO
MOrpelIHOCTh B KOOpPAHHATax He JOJXKHa OuHTb GoJsiblle '/igop AJHHH
BCEro xoAa.

§ 87. Oco6eHHOCTH TPACCHPOBAHHSA B ropoaax
M HAa TEPPUTOPHHA NPOMbBILIJIEHHBIX NPeANPUHATHIA

HecMoTpa Ha TO yTO NMpH TPacCHPOBAaHHH B ropojax H Ha TeppHTO-
PHH DNPOMBIWIEHHBIX NPEANPHATHA MHKEeYhl YCTAHABJHBAOTCA 4alle 9eM
yepes 100 M, TpaccHpoBOuHble paboTH 3Aech  00/1€ryaioTCst BO3MOXN-
HOCTBIO BLIHOCA TPacChl C MJ1aHa Ha MECTHOCTb, NMOCKOJIbKY IJIaH ropoaa
HJIH NPOMLUJEHHOrO MNPeANpPHATHA KPyNHOMacluTaOHuA # GOJbIHHCT-
BO TOYEK TPACCH NMPHBSA33aHO K CYWLeCTBYIOLIHM 3JaHHAM H COOPYKEHHAM.
C apyro# CTOPOHb, TPAaCCHPOBAHHE MOXET H CHJIBHO OCJIOXKHAThCHA He-
06XOAHMOCTbIO BeCTH MNOAPOOHYIO CbeMKy IMOJOCH  MEeCTHOCTH BROJb
TPacCh BO BCIO LIHPHHY YJHUW (HJIH npoe3da), eCliH HeT YBEepeHHOCTH B
TOM, YTO CYIUECTBYOLIHe IJIaHh MOJHOCTBIO OTPAXKalOT AEHCTBHTEJbHOE
COCTOSIHHe CHTYyallHH B MOMEHT TPAaCCHPOBAaHHA AAaHHOTO COOpPYIKEHHS.
CHuMaTth npu 3ToM Tpe6GyeTcsi He TONbKO Ha3eMHY0, HO H MOJ3eMHYI0
(cern BoaoOnpoBoAa, KaHANH3aUHMH, ra3onpoBoia, KaGeJbHHX MPOKJAALOK
H T.A4.) curyausio. CbeMKka 3Ta TpeGyeT onpenesieHHA MOJIOXKEHHA CO-
Opy:KeHHH He TO/NBKO B INaHe, HO H N0 BhcOTe, OGHYHO NMyTEM reomers-
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pHYECKOro HHBEJHPOBAaHHS ONpeLeNslOT OTMETKH JOoTKa uaH BepxHeil
uacTH TPyGhl, a TaKKe OTMeTKH obeuailkn (BepXHeil rpaHu JoKa) HJIH
HaHBHICLIEH TOYKH KPBILKH KoJsoaua. [Tono)keHHe MerasHueckoro Tpy-
6onpoBojla OnpenenfioT € MOMOLIBIO OCOOLIX 3.1eKTPOMarHHTHLIX NPH60OPOB
(Tpaccounckareneii).

CpeMke moaJiexxaT NpH 3TOM NepeceyeHHs TPaccoil BCeX CYLIeCTBY-
IOLUHX COOpYKeHHH JHHeAHOro THNa — NMOA3eMHHIX, Ha3eMHBbIX H BO34YyLU-
Bbix. OTMeTKH nepeceKkaeMbiX MOA3eMHBIX KOMMYHHKAIHi, YJIOXEHHBIX [0
OLHOMY YKJOHY MeX1y CMEeXHBIMH KOJIOAlaMH, ONpene/siioT BbIYMC]IE-
HHEM, INOJIb3YACh OTMETKaMH TPyOONMpoOBOAA B CMEeXHBIX KoJoAaUax H
TODH3OHTANbHLIM PACCTOSIHHEM OT KOJIOALEB OO INepeceKaeMoH TOYKH.
B roukax nepeceueHHsi ONpenesAIOT H OTMETKH COOTBETCTBYIOUIHX TOYEK
Ha NOBEPXHOCTb 3eMJH, 0603HayYaeMHX KaK MJIOCOBHIE.

C uesbio NONOJHHTEJNbHOrO OCBelleHHs pesbeda HHOrna pa3bGHBAIOT
B HUBEJIHDYIOT NMONEpeyHHKH.K Tpacce.

CpeMKa mnoJsiockl o6biuHo B Macumrabe 1:500 Han 1:1000 senercs
Ha OCHOBe TEOJOJHTHOrO XOma M Xoja HHBenHpoBaHHs IV knacca, npo-
KJaJblBaeMOro B CTOPOHE OT TPacchl. TeONONHTHBIH XOX NPHBA3bIBaeTCH
(npu6aH3HTENbHO Yepe3 | KM) K MYHKTaM NOJHrOHOMETPHH H K TO4YKaM
KPacHLHIX JIHHHH HJAH JHHHHA CTPOMTEJBHOH CETKH, a HAYWHiI no Tpacce
HHBEJIHPHLIAI XON TEXHHYeCKOro HHBEJIHDOBaHHSl — K pernepaM HHBeJHpO-
BaHHA IV H Gojiee BHICOKHX KJ1acCOB.

HIupuHa mosockl CbeMKH MOXKET BHLIXOAHTb 3a Mpefefbl NMPOEKTHHIX
JIHHHI, ecqH TpeOyeTcsi MPOEKTHPOBaTb BBOALI KOMMYHHKaluHii B 31aHHS,
pacrnoJsioxeHHble B riy6HHe KBapTana.

§ 88. CbeMKa MecT nepeceyeHHi Tpaccoii
Pa3JHYHBIX NPENATCTBUM

K npenfiTCTBHSIM, OCNOXHSIOUIHM MPOEKTHPOBaHHE H CTPOHTENLCTBO
COOpYXKEHHIl JIHHEHHOro THMa, OTHOCATCA MepeceKaeMble HMH HCKYCCT-
BEHHbIC COODYXEHHi — MYTH COOGUIEeHHs, JIHHHH 3JeKTponepenayH, Tpy-
6onpoBobl, KaHaJNbl H [AP., a TaKXe ecTeCTBeHHble MPensircTaHA — OB-
pard, pekH, 60J10Ta, KpynHbie BO3BbIILEHHS.

B Mecrax nepeceyeHHsi NPensiTCTBHII NMPHXOAUTCH  NPOEKTHPOBATh
H CTPOHTH [NOMOJIHHTEJNbHbIE COOPYXXEHHSI HJH NPOEKTHPOBaTb H C€O031a-
BaTb Ha MECTHOCTH ocoGbie, 00Obl4HO GoJiee CIOXKHbIE YCJNOBHA MPOXOIK-
IeHus Tpaccod MecCT mepeceyeHHs. B TakHX MecTax MPHXOLHTCH CTPOHTh
MOCTBI, TYHHeJH, 3CTaKaabl, KIOKepbl, akBeAyKH H Ap. Lns npoexkTtupo-
BaHHSl 3THX COOpPYXKeHHH NPHXOAHTCH BBINOJHATH H3bICKATENbCKHe pabo-
THl — reojle3u4yecKHe, reoJOrHYcCKHe, THAPOJIOrHYeCKHe, MporpaMma KoTo-
PLIX 3aBHCHT OT BHJla, pa3MeDOB H Ha3HayeHHUA COOPYIKEHHS.

OnHako B OTHOLIEHHH reoje3HYECKHX paborT OOLIMM 31ech ABJANTCA
3HayHTeJbHasl JeTasd3alHs H TOYHOCTb TomorpadHyecKoi ChHEMKH yyacT-
Ka MecTHocTH. Tag, Macwira6 TomorpagHyeckoil cbeMKH OObIYHO Ha3Ha-
yaot 1:500 unm 1:1000, npHyeM HepeiKo AJNA yao06ETBa NMPOeKTHPOBA-
HHflL MJAaHbl COCTaBJARIOT B eule 6GoJiee KPynHbIX Macuitabax, Hanpumep
1:100, 1:200. [Tpedpuns B npeaenax yyacTKa COCTaBJAIOT B OAHHAKO-
BbIX FOPH30HTaJILHOM 1 BEPTHKa/JbHOM Macuitabax.

Bonpoc o norpewHoctax npu nepeceuenHn JIST1 BhICOKOro Hamps-
XeHHsT C APYrMMH BO3AYLIHLIMH JIHHHSIMH paccMaTphuBaercs B [115].

ITpu nepeceueHHH Tpaccoil pek H APYTHX BOAOEMOB BeleTCA CLEMKA
AHa BojloeMa nyTtem npomepoB rayouH (cM. § 92, 93).
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§ S9. O6 aBTOMaTHYeCKUX CUCTEMaxX MPOEKTHPOBAHUA
COOpYXeHUH JUHEHHOro THNa

B nocaesHHe roant B COLHAJHCTHYECKHX CTPaHaxX M B psjae Karu-
TaJUCTHYECKHX CTPaH cTajla BHeAPATbCS aBTOMAaTHKA B NPoLECC lpOeK-
THPOBAHHS eJle3HBIX H aBTOMOOHJBHBIX AOPOr, B TOM YHCJIE H TOpOA-
CKHX aBTOMAarucrTpajed. Ycmex aena o6yc/oBJieH HCMNOJb3OBaHHEM TIJaB-
#HeiM 06pa3oM crepeodOTOrpaMMeTpPHH C aBTOMAaTHYECKOil perucrpauuef
Ha nep¢osieHTe pe3yabTaToB H3mepeHufl, ¢ BBogom Hx B DBM. CosnaHue
no pesy/abraraM HaMmepeHHH uHdposoli Momenn Mectnoctd (LIMM) nos-
BOJIHJIO CO3[aTh aBTOMAaTH3HpPOBaHHHE CHCTEMB HaXOXJAEHHS ONTHMAaJb-
HOCO MOJIOXKEHHSI Tpacc XKeJie3HbiX H aBTOMOOHJIBHBIX AOPOr H BLIYHCJIE-
HHA 06BbEMOB 3eMJISIHBIX Macc, a NMpH NOMOILH njaoTTepa (aBTOMaTHYeCKoe
yepTeXHOe YyCTPOACTBO) BLIYEPYHBATb MNPOAOJbHLIA H MoMNepeuHbld Apo-
¢&HJIH Tpacchl, a TaKKe NepCneKTHBHOE H300palKeHHe LOPOrH.

JlocTHrHyTHEe MO STofi mpobJseMe  pe3ynabTaThl  00CYXIa/NHCh B
1971 r. Ha HannoHanbHO# KOHdepeHUHH MO HHXEHepPHOH reojfe3HH B
HpesneHckoM HHCTHTyTe TpaHcmopta [68]. B I'IP pa3pa6GoraHa cHcTe-
Mma mporpaMM nop HauMmeHoBaHHeM «TPACC—OIITH», cocrosaman H3
OTJeJbHRIX NPOrpaMMm-6/I0KOB, DELIAIOUIHX YacTHeIE 3afayd NPOEKTHPO-
BaHua Tpacchl. CoBMecTHass pa6ora Bcex G6JIOKOB CHCTEMhl COCTaBJSET
e HHYIO TeXHOJIOrHYeCKYIO JHHHIO,

FJIABA XI

PA3JTHYHDBIE CJIYYAH
TEOMETPHYECKOIO HUBEJIUPOBAHHUA

§ 90. HuBeanposaHue no MOBEPXHOCTH y4YacTKa MECTHOCTH

Jas nonyyeHHs KpynHoMacwiTaGHoro TonorpagHyeckKoro mnJaaHa
y4yacTHa, OTBEIAEHHOrO NOJ CTPOHTENbCTBO, 4acTO [PHMEHSETCS HHBENH-
poBaHHe noBepxHocTH. HanbGonee ymoTpe6HTENbHO HHBEJHPOBaHHe MO
KBaJpaTaM H NYTeM MPOJIOKEHHs HHBEJHP-TEOZOJHTHHX XOA0B (Maru-
cTpajeH).

OnopHbIMH TOYKaMH B mepBoM cayvyae (puc. 86) cayxKaTt sepLIHHBI
KBaZpaTOB CeTKH, 0603HayaeMble Ha MECTHOCTH TOYKaMH H CTOPOYKKaMH.
Tak Kak 3TH TOYKH fIBJSIOTCA H ONOPOi A CHEMKH, TO pasMepul CTO-
POH KBaApaTOB HA3HAYalOTCH B 3aBHCAMOCTH OT }KeJaeMOH CTeMeHH NoA-
poGHOCTH CbeMKH peabeda. B cTpoHTeabHOM NpakTHKe pa3Mephl CTOpoOH
KBaJpPaTOB MPHHHMAIOTCA B 3aBHCHMOCTH OT CJOXHOCTH pesbeda pas-
HbeiMH 10, 20, 30, 40 u 50 M.

CeTKy KBaApaToB pa3GHBAIOT Ha MECTHOCTH NpH MNOMOLULIH T€0LO0.IHTa
H cranbHOoH JeHTH. OJHOBpeMEeHHO BeAYT H CBEMKY CHTYalHH, NpeHMY-
1LeCTBEHHO CMOco60M CTBOPHBIX MPOMEpPOB MO CTOpoHaM ceTKH. Ilpu no-
MOLUIH TeoJOJHTa CTpoAT (pa3bGuBaioT) TpH mpsiMux yrsa (A, B u C),
oGpa3yeMLIX BHEIIHHMA CTOPOHaMH ceTKH. YerBeprhit yron D Hamepsa-
JOT mocJie YCTaHOBKH BexH B Touke C. OtkaoHeHwe yraa D ot 90° He
AOJKHO ObITh Gonee 8.

CxeMa HHBeJHPOBaHHSl TOYEK CETKH KBaapaTOB 3aBHCHT OT pa3sMe-
pPOB YyuacTKa, CTeMeHH 3aKPBLITOCTH €ro npeaMeTaMH MECTHOCTH H OT
CJIOXKHOCTH ¢opMH penbeda. B npocrteiiiieM caydae HHBeNHpPOBaHHe BCex
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Puc. 86. CxeMa HHBEAHPOBAHHA Yy9acTKa ¢ OAHOfl CTaAHUMH

TOYEK CeTKH, a TaK>Xe JUONOJHHTEeJbHO HAMEYEHHBIX XapaKTePHHX TOYEK
pesbeda BLINOJHAKYT C OJHOA CTAHIHH HMBEJHpA, YCTaHaBJHBaeMOro Io-
cepefiHHe yuacTKa (cM. pHc. 86). KoHTpoab oTcueToB Haje)xxHee Bcero
BLINOJIHAThL NO ABYCTOpPOHHHM peiKaM. [lpu mo6oii cxeme HHUBSJIHPOBA-
HHfl ero cJefyeT NpPHBA3aTb K penepaM BbLICOTHOrO OOOCHOBaHHA € IoO-
MOLIbI0O OQHHOYHOro (MPHBSI3Ka K ABYM penepam) JaH60 aABOHHOro (mpH-
BSi3Ka K ONHOMY penepy) HHBeJHPHoro xoxa. OTMeTKH TodYeK uenecool-
Pa3sHO BHIYHCJATH [0 METOAY FOPH30HTA HHCTPYMEHTA.

[Ipu GoJsee CAOXKHON cXeMe Y4acTKa [AJisi €ro CbeMKH Heo6XOmHMO
NPOKJaAblBaTh CAMOCTOSITEJIbHHIH HHUBEJHPHHA XO4 B Ipegesax caMoro
yuactka (pHc. 87). B 3ToM cayuae TOYKH Aeasit Ha cBa3syloulHe (al, el,
84, 39 ¥ T.[..) H NPOMEXYTOUHHE, OTCYETH C KOHTpoJeM O6epyT TOJBbKO
O CBA3YIOUIHM TOYKaM C TeM, YTOOR NMOTOM MPOBEPHTH CYMMY IIDEBHI-
LeHHH Mexay HHMH. JlonmyckaemMas HeBsi3Ka B CyMMe IpeBbillIeHHif Bbi-
YHCJSAeTCS B 5TOM cAyuae no ¢opmyne

Froon =6 W Vg, (XI.1)

rie n — YHCJIO NpeBHIUIEHAA MeXAy CBASYIOUIHMH TOUYKAMH.

[Tocne yBsA3KH mNpeBbllIeHHH BRIYHCASIOT OTMETKH CBA3YIOUIHX TO-
yeK, a 3aTeM IO METOAY FOpDH3OHTAa HHCIPYMEHTa — OTMETKH OCTa/ibHbiX
TOYEK HHBEJNHPYeMOre y4acTka.

IIpHMeHsloT H apyrHe cnoco6Gbl KOHTPOJSE OTCUETOB H BLIYHCJIEHHS
OTMETOK, HanpHMep INyTeM KOHTPOJIi CYMMB! NPEBbIIIEHHH 10 BHEIIHHM
CTOPOHaM yyacTkKa.

Ouesp BaxXHO 3apaHee pa3paGoTaTh HyMepalHIO TOYEK MOAOOHO
TOH, KOTOpas NOKa3aHa Ha pHc. 87, rae Kaxnas TOYKa oONpeaessiercs
6YKBOH TOpH30HTAJILHOrO psiaa JHHHA H UHGPOH BepTHKaJbHOro psia.
3anuch orcyeToB yAOOGHO BeCTH Ha caMoOi CXeMe, 3aMEHSIOLIEH KypHaJ
HHBEJIHDOBaHHS.

B cnyyae cheMKH Ha OCHOBC HHBEJHD-TEOAGJHTHOR MarucTpaJH, Ko-
TOpas mpexcTaBiaser co6oil cOBMelLleHHe C TEOJOJNHTHHM XOAOM HHBe-
JANPHOrO Xona, pa3GHBaioT momnepedHHKH (puc. 88), a Ha HHX HameyawT
TOYKH, INOAJeXKalllHe HHBENHPOBAHHIO. PacCTosiHHS MeXAy nonepeyHH-
KaMH H CBeMOYHHLIMH TOUKAaMH H Ha MNONepeyHHKaX HAa3HayaloT B 3aBHCH-
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Puc. 87. CxeMa HHBCAHPOBAHHA CBRA3YNIOUWHX TOYCK

Puc. 88. CxemMa HHBeJHMPOBAHHA TEVOAONHTHO-HHBEAHPHOA Marucr-
Paan C NONEepeyAHKAMH

MOCTH OT CJIOXXHOCTH ¢opM peabeda # eJsaeMofi cTeneHH noapoBHOCTH
CheMKH pesbeda. B cTpoHTeNbHOH NpakTHKe pacCTOsHHe MeX<[ly Mfone-

peuHHKaMH MoxeT 6hiTb oT 10 no 50 M.

§ 91. NMocTpoenne Tonorpaduueckoro naana
No MaTepHaJiam reoMeTPHUECKOro HHBEJHPOBAHUA
no xBaaparam

CeTKy KBajpaToOB CTPOSIT Ha N1aHe B NMPHHATOM MacwTabe TeMH Xe
NpHeMaMH H C TOM e TOYHOCTbIO, YTO M KOOpAHHATHYIO ceTKy (cM. § 62).
3aTeM HAHOCAT CHTYalUHi0 H MNOANHCHIBAIOT OTMETKH BCEX TOYCK CETKH
H JONOJHHTEJNbHBIX TOYEK, MOCJe Yero TMPHCTYNAT K H3006pa)KeHHW
penveda ropusoHTaNsMH. [opu3onTasb — 3TO JAHEHA, COejHHAIOLIAA
TOYKH C OJHHaKOBOH BbiCOTOH. ["OpH3VHTAAL Ha MeCTHOCTH MpeACTaBJAAET
cobofl cnes BOOOpaKaeMoro CeyeHHA 3eMHOM MOBEPXHOCTH TOPH30OHMTaNbs
HO{l NJOCKOCTbIO. PaccTosiHHe MeXxJy CMEXHbBMH TOPH30HTAJbHBIMH Ce-
YCHHAMH HasbBaloT gbuicoTold cewenun. B CCCP ans Kaxkaoro Macuuia-
6a TonmorpaHYeCKHX NJaHOB M KapT NpPHHATA OnpejesieHHas BHICOTa ce-
YeHHs,, [IPHYEM OTMETKH TOpPH3O0HTaNbHBLIX CeYyeHHHA, HJH, YTO BCE PaBHO,
OTMeTKH TOpH3OHTaJed, KpaTHH NPHHATOM BhicoTe ceueHAs. Ecau Bhico-
Ta CeueHHs, HampHuMep, 2 M, TO OTMETKH rOpH3oHTaseA, NPOBOAHMbLIX Ha
Kapre, AOMXKHH OGhITb KpaTHBIMH 2 M, UeM MeHbllle BHICOTA cedyeHUd, TEM
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Puc. 89. I'padHueckoe HHTEPNOAHPOBAHHE ropuU3loHTaAeh

noapoGhee H3o0paxaercs peabed Ha Kapte, HO TeM Gousbiue Tpebyercs
Npil 3TOM BHINOJIHHTL Fe0fie3HYECKHX paGoT B moJe.

FopH3oHTan npoBOASAT NMyTeM HHTepHnosHpPoBaHuA. [Tog 3THM MOHH-
MalOT OThLICKaHHE MOJIOKEHHS TOYKH C 3aJlaHHOM BbLICOTOH B NPOMEXYTKe
MeX1y ABYMSA TOUKAMH C H3BECTHHIMH BLICOTAMH MYTE€M JeJIeHHS TOpH-
S8OHTAJIbHOTO PacCTOSIHHA NPOMOPLHOHANABHO PAa3HOCTH BHICOT. ONbITHHIA
HCNIOJIHHTE/Ib BBINOJIHAIET MHTEPINOJHPOBAHHE Ha rJa3, MeHee OMbITHbE
NOJNb3yIOTCA CAeAYIOIUHM rpadHyecKHM cnoco6oM, 0Co6eHHO YAOOHLIM
AJIA CAyyasi HUBeJIHPOBaHHA NPH MOMOIUH CeTKH KBaJApaToB.

Ha yroJseHHbIX JHHHMAX MHJUIHMETPOBKH, cJaefywomux yepe3 0,5
i 1 cM ogHa OT Apyroi, MOAMHCHIBAIOT OTMETKH, KPaTHHE NaHHOH BLI-
cote ceyeHHs (puc. 89). 3aTeM pacTBOpPOM LHPKY/AsS-H3MEpHTeNAs, paB-
HbIM [JIHHE CTOPOHhI (HJIH AHaroHajH) KBajpara, YCTaHABJHBAIOT HOXKH
LHPKYJsl Ha MHJIJHMETPOBKE COrJIaCHO OTMETKaM J[ABYX KpaMHHX TOuYeK
CTOPOHLI KBalpaTa, Ha KOTOPOH CJENYeT BLINOJHHTH MHTEPNOJIHPOBAHHS.
Ha puc. 89 orMerkH Touek paBub 124,42 0 122,15 m.

[IpoBens npsMylo MeXKAY TOUKaMH, rie 6o YyCTaHOBJIEHbl OCTPHSA
HOJKEK LHPKYJs, MOJYYHM mepeceyeHHs ee C YTOJIUEHHHMH JIHHHAMH
MH/IJIHMETPOBKH. OTH TOYKH NepeceyeHHsi ONMpeaesasioT TOYKH NepeceyeHus
ropusoHraJeii H CTOpOHb KBajpaTa. [IpH momolin H3MepHTeJs paccTOR-
HHj OT OJAHOH H3 KpalHHX TOYEeK A0 TOYEK IMepeceyeHHsl MEepPeHOCHAT Ha
CTOPOHY KBajapaTa H TaM OTMeYaiOT TOYKH MNepecedyeHHsi ropH3OHTaJeil.
Ha puc. 89, rie ceuenne paBro 0,5 M, oTMeueHbI MepeceyeHHs rOPH3OH-
taqgel ¢ ormetrkamu 1225; 123,0; 1235 124 M. MutepnonnpoBaune ro-
pH3OHTanell NPOH3BOLHTCA NO CTOPOHAM H JHaroHajasM KBaaApaToB, COB-
NnajapUlHM CO CKaTaMH MECTHOCTH.

[Tocne HHTepmONHpOBAHHA BCe TOYKH C OAHHAKOBBIMH OTMETKaMH
COCJHHAIOT MNABHHIMH KDPHBHIMH — rOpH3oHTa/nsiIMH. 'opHsoHTan# npo-
BOAAT OT pYKH, a He no Jjekaay. Ha puc. 90 H306paeH peabed, CHATHIN
IpH MOMOIIH CeTKH KBaAparob. ['OpH3OHTaNH MOAMHCHIBAIOT, pacmoJaras
uHbpH TakWM 06pa3oM, YTOOH OCHOBaHHe HX GBLIO HamnpasJ/ieHO B CTO-
POlly TMOHH>KEHHSi MECTHOCTH, a BepX — B CTOpOHYy IOBHIlIeHHs1 ee. [laa
Jy4llero uTeHHs peabeda B HEKOTOPHIX MeCTax NPOBOAAT OT FOPH3OH-
Tajdeii KOPOTKHe WITPHXH, HanpaBjseMble B CTOPOHY IOHHXKEHHS MecT-
HOCTH; TakHe LITPHXH Ha3biBaloTcA Gepewrpuxamu. [lna Gonee aeranbHo-
ro uaoépamemm pejibea B XapaKTepHhHIX MecTax NyHKTHPOM MPOBOAAT
noayzopu3onTalU,
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Puc. 90. Peaned, H306paKeHHbIH rOPH3OHTANAMKU MO OTMETKAM TOYEK KBajx<
paToB

Jas onpeneneHHs YrJoB HAaKJOHAa M YKJIOHOB JHHHII MECTHOCTH Ha
tonorpaHuUeCKHX MJaHaXx M KapTax cTpoAT ocobule rpadHkH, Ha3biBae-
MBIE MacwTabamu 3aroxcenuli. 3aso0xeHuem CKATA Ha3LIBAOT €ro ropH-
30HTa/JhHYI0 NpoeKnHio. ECAH JHHHSA CKaTa MMEeT OJHH H TOT Ke Yroj
HaKJIOHa v K FOPH30HTY, TO 3aJIOMEHHe

d=hcigv, (X1.2)

rie A — npeBbllleHHe MeXAY caMoOd BBEICOKOH M CaMOM HH3KOH TOYKaMH
CKaTa.

Ecan npuHATL h paBHBIM BeJHYHHe ceyeHHs pesibedpa rOpPH3OHTANA-
MH, To no ¢opmyJse (XI.2) MOXHO BHIYHCJAHTDL 3aJi0XeHHS d AJS YIJIOB
HaKJOHa v MECTHOCTH, BCTPeYalOLHXCS Ha YyuacTKe, H300paXKeHHOM Ha
nnane. 3anoxeHun d;, dj, dj.. BHYHCJIAIOT OGBLIYHO OJS YIrJIOB HAaKJOHA,
ClAeAYIOIHX OAHH 3a ApYruM uepe3 1 uau yepe3 0,5° H KpaTHbIX 3THM
BesHuYHHaM (pHc. 91, a).

Uro6ul nocTpoHTh MacumTal 3aJoXMeHHH IJA YIVIOB HAaKJOHa, Npo-
BOAAIT MPAMYI0O H Yepe3 paBHble, MPOH3BOJIbHHE MO BeJHYHHE MPOMEXYT-
KH CTPOSIT NMEePNeHAHKYJsSpPLl K Heil; HX OCHOBAaHHA MOJMHCLIBAIOT NpHHIA-
THIMH 3HaueHHAMH YIJIOB HakJoHa. Ha nepneHaukynspax OTKJaabiBaioT
B MaciuTabGe NJyaHa BBIYHCJEHHble BEJHUYHHbI 3aJ0XeHHH d H HOHUB OT-
Pe3KOB COeIHHAIOT NMJIaBHOH KPHBOM.

Maciuta6 3an0XeHHfi N/ ONpeesIeHHs YKJIOHOB JHHHA MeCTHOCTH
CTPOSIT TaK JKe, HO 3HaueHHe 3aJI0XKeHHH d BHLIYMCJAIOT B 3aBHCHMOCTH OT
BLIOHpaeMbIX 3HaYeHHH YKJIOHOB i no ¢popMyse

d=fh . (X1.3)
L

Ha rpajHke noanuchIBaloT He YriiW HakJOHA, a YKAoHH (pHe. 91, 6).
Macwitabnl 3a/0XXeHHH NO3BOJAIOT ONpejeasiTh YIJIbl HaKJAOHa, HJH
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Pnc. 91. Macmutabu 3anaoxenut

YKJIOHbl, MECTHOCTH TOJIbKO B npelesax MeXA1y CMeXHHMH rFOPH3OHTa-
JaMH. [las sToro B pacTBOp LHPKYJsA-H3MepuTeas OepyT paccTosiiue
3EeXNY CMEXHBIMH TODH30HTAJIIMH H NMEPEHOCAT B TaKOM BHAE LHPKYJb
Ha Mmacmtab 3a/0KeHHH H TaM, rje 3ajoXKeHHe pPaBHO PacTBOpPY LHPKY-
Js, OepyT OTcueT B rpagycax HJAH YKJOHaxX (B 3aBHCHMOCTH OT BH1a
Macuitaba 3aJ0XKeHHit).

§ 92. CbeMKa H HHBeJHPOBAHHE BOAOEMOB

JluHuIO BOABI B peke, o3epe, MOpe H T. A. FPaHHYAIlYyIO C cyimel, Ha-
SHIBalOT JHHHell ype3a 8006, OcOGEHHOCTHIO 3TOA JHHHHM fIBJASETCA He-
NOCTOAAHCTBO ee MOJIOXKEeHHSI Ha MEeCTHOCTH B CBSI3H C H3MeHeHHeM BHICO-
Thl YPOBHA BOAbl B Bonoeme. [103TOMYy mpH cheMKe BOJOEMOB HelpeMeH-
HO NOANHCLIBAIOT OTMETKY YpPOBHR BOABL B MOMEHT CBEMKH H Aaty
CbEMKH.

CpeMka pesbedpa AHa BOLOEeMa MNPOH3BOAHTCS TNOCPEACTBOM IpoMe-
pos ray6HH: BLIYHTAs H3 OTMETKH YPOBHS BOLH H3MepeHHYI0 rayGHHY,
NMoNyyaroT OTMETKY TOYKH AHa. [Ins npomepos rayGHH NPHMEHSIOT pa3-
JIHYHEe NPHOOPH: HaMeTKY (NpH ray6HHax Ao 6 M), JIOT, 3XOJOT.

Hamerxka — nepeBsiHHBI HIECT KPYIJIOTO CEYEHHSs JAHAMETPOM 4—
6 cM, nauHoft nO0 8 M, pasjesieHHBIi Ha JelHMeTpbl, OKpallleHHbie nome-
peMeHHO B Oenbli H KpacHuH uBeta. TOYHOCTH MpoMepoB rNy6HH HaMmer-
KO#t OKOJIO =5 cM.

JIor — cBuHNOBas rHps Maccoit 5—10 Kr Ha gaHHHOM wWHYype (J10T-
JHEe), pa3GHTOM Ha MeTPbl H NAThie JOJH MeTpa. Merph oTMmeyaloTcs
NPHKPENJEeHHBIMH K JIOTJIHHIO KYCOYKaMH KOXM C Bbipe3aHHRIMH Ha HHX
3y6YHKaMH; YHCJO 3YOUHKOB COOTBETCTBYeT YMCJY METPOB, CYHTasi OT
rupi. Ilatme posw Merpa OTMeyaloTCs KYCOYKaAaMH MaTepHH pasHoro
nBetra. ToyHOCTh npomepoB ray6uH goroM ==10—20 cm.

3xosor paboTaeT Ha OCHOBE HCIIOJNB30BAHHA  HM3BECTHOH CKOPOCTH
pacnpocTpaHeHHs YJAbTpPasByka B Boje. IDXOJIOT YCTaHABJIHBAeTCs Ha
JIOIKe; OH COCTOMT M3 ABYX OCHOBHHX 49acTei: BHOpaTOpa-oTHpaBHTENA
yJAbTpa3Byka H BHGpaTopa-npHeMHHKa. TOYHOCTb ~ H3MepeHHs TrayGHH
9X0JIOTOM Haj MJOTHLIM T[PYHTOM AHa okoso =5 cm. Ilpn npomepax
rJ1y6HH Haj HAHCTHIM JHOM TOYHOCTh HHXe. Bo Bcex cayyasx rayGHHBI
NnpoMepsIoT C JIOJKH HJH KaTepa.

[TpoMepsl rayGHH BHIMOJHAIOT OOBIYHO MO MOMNepeYHHKaM, OnHpao-
IUMMCST OJHHM, a HHOrAa ABYMS KOHLAMH HAa TEOJOJIHTHO-HHBEJIHPHYIO

174



] ‘.\
T v/
T ——— JYpes fods:
J o i Mazucmpans

(o) \— & 5 S
5 & 7 r
?/ 2 I ‘ v/

Puc. 92. CxeMa CbEMKH BOAOEMUB HA OCHOBE TEOAOAHTHO-HHBEAHWDHOA ™Ma-«
rHCIPAAH C GONEPEeYHUKAMHY

marucrpaab (puc. 92). Paccrosnne me)Xay mnonepedHHKaMd # TOYKAMH
W3MepeHHs rJyGHH Ha3HayalI B 3aBHCHMOCTH OT keslaeMofl NOAPOGHOCTH
H fOYHOCTH H3YyueHHA AHA PEKH HJH, HHauye, OT Macuitaba, B KOTOPOM
6yueT cocTaBaATECH maan sBojoeMma, llnaHoBoe mnojoxeHdHe TOo4YeK Mpo-
MepoB MyOHH onpeaensiioT OAHHM H3 CJeAYOWHX Cl1oco60B:

1) pasMeyeHHHIM 3apaHee TPOCOM, HATATHBaeMhIM BAOJb MONEpPeyHH-
Ka Ha peKax C 60JbLIOH CKOPOCTbIO TEYEHHS;

2) HMTAHBM JaJbHOMEpPOM Ha pPeKax CO CMOKORHWIM TeyeHHeM H Ha
osepax WHPHHOH no 300 M;

3) nanbHoMepoM aBoitHoro n3obpaxenusa (Hanpumep JHT) na pe-
Kax CO CNOKOAHHM TeyeHHeM H Ha o3epax wHpHHOA mo 1000 M;

4) 3aceykH OAHONH MEH3yJOR HJAH OJHHM [eOJOJHTOM Ha peKax CO
CNOKOHHLIM TEYEHHEeM W 11a 03epax LIHPHHOHA A0 2 KM;

5) 3aceukaMH ABYMs MeH3YyJaMH Ha pexax IUHpUHORA [0 2 KM C
601b110# CKOPOCTBIO TEUEeHHS;

6) H3MepeHHeM pacCTOSIHHA A0 TOYeK MpoMepoB rAyGHH MO AbLY €
MOMOLLbIO CTaJbHOM JIEHTHI HAH JaJbHOMepa ABOAHOr0 H306pa’KeHHA.

BricoTHyl0 onopy ana cbeMKH pesbeda ARa v 'ypoBHeA BOAMI 3[€Cb
CO34al0T TeXHHYECKHM HHBeJIHpOBaHHeM C pa3GHBKON NHUKeTa)xXa MO TeO-
AoauTHOR Maructpand. [lonoxeHnue gas nocaenHed BubHpaloT Ha Oepery
BOAOEMa C pacyeToM Hau6osee yAOOGHOro HCMOAb30BaHHA ee KaK INJaHo-
BO-BRHICOTHOH oONOpHW CbeMKH BopoeMa. [lpoMepn ray6HH conpoBoxia-
IOTCA eXeJHeBHhM HHBEJHpPOBaHHEM YPOBHAI BOJH, TaK KaK, He 3Has
OTMETOK YpPOBHell B MOMEHT H3MepeHHH r/AyOHH, Heab3s eNnpelesHThb OT-
MeTOK AHa BojoeMa. I[/isi HHBENHDOBAHHA YPOBHA BOAW 3a6HBAIOT BpO-
BeHb C IOBEPXHOCTbIO BOAbl KOJ M Ha Hero CIaBIT HHBEAHDHYIO peHKYy
aas orcyeroB. Jpyryio (3aiHiol0) peAKy CTasAT Ha OJHXKAHWHA OHKET
TeOJOJIHTHO-HHBEJIHPHON Maructpand jgu6o Ha penep. B cayuyasx BoJHe-
HHS BOJHOM NOBEPXHOCTH YCTPAMBAIOT Ha HH3KHX Oeperax €KOBIL» — AMY
mupHHOH | M B Ha paccrosnuu 0,5—1,0 M or ypesa Boan. KoBul coexH-
HAIIOT ¢ pPeKoi Y3KOfl KaHaBKOH H mocJe HanoJHeHHs ero BOAOH 3a0HBAIOT
B HeM KOJ [Jisl HHBEJIHPOBaHHA BpOBeHb C IIOBEPXHOCTbIO BOJAHL

Jlnsa nocTpoeHHs  NPOXOJBLHOTO NPOQHAA pEeKH YpPOBeHb BOJALI HHBe-
JHPYIUT B TOYKaxX He pexe uyeM yepe3 3 KM BA0Ab pekH, Ecan npoduab
PexKH HeoGXOAHM AJA THAPOTEXHHYECKOro CTPOHTEAbCTBA, TO A.i CO3ja-
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HHSl BBICOTHOrOo OOGOCHOBAHHfl NPOKJAIABBAIOT HHBEJHPHHE XOAH GoJjce
BLICOKOIO KJacca, YeM TeXHHyecKoe HHBeJHpoBaHHe. Heo6xoAuMHIl Kaace
HHBEJIHDOBaHHSl YCTaHaBJMBAIOT MyTeM pacuyeTOB, HCXOAA H3 Jomyckae-
MBEX NOrpeliHOCTeH B NpOeKTHHIX paboTax.

Ias HabaoneHHs 33 XOJOM H3MeHEeHHs YPOBHell BOAbl B BojaoeMax
yCTPaHBAlOT BOJAOMepHhHe MOCTH, MOJb3YACh TNOKAa3allHAMH KOTOPLIX
BLIYHCASIOT OTMETKH YPOBHA AJf Kakoro-iH6o OQHOrO MOMEHTa BpeMe-
HH («Cpe30ouHblfi YpOBEHb»).

§ 93. HuBesupoBaHHue yepe3 peKH, OBparm,
No KpyThiM CKJOHAM

Oco6eHHOCTAMH HHBEJHPOBAHHAl 4Ye€pe3 PEeKH H ApYrHe BOAHLIE NpO-
CTpPaHCTBa ABJAIOTCA: |) HEOGXOAHMOCTb BH3HPOBaHdAA B TPYOGy HHBENH-
pa Ha 6oabluHe PacCTOAHHA; 2) HCKPHBJIEHHe Jyya BH3HPOBaHHA, NMPOXO-
AdAllero Hag BOAHOH noBepxHocTbio. O6a 3TH 06CTOATENBCTBA BEAYT K
3HaYHTEJbHOMY CHHXXEHHIO TOYHOCTH HHBEJHDOBAHHSA, €CJH He MNPHHATH
cneyHasJbHBIX MEp, KOTOpHE COCTOSAT B cjefpyiouleM: 1) yMeHblieHHe AJH-
Hbl BH3HPDHOrO Jly4ya MNyTeM HCMNOJAb30BaHHA eCTeCTBEHHHIX OCTPOBOB H
yCTpOHCTBa HCKYCCTBEHHBIX CTOKOB (Ha CBasiX) AJsl HHBeJaHpa; 2) mnoa-
HSITHe Jlydya BH3HDOBAHUA BO3MOXHO Bbillle Haj BOZOH; 3) OTCUMTBIBaHKIC
no peHKaM C MOMOLIbIO NepeABHraOIHXCH MO HHM LEJIHKOB; 4) HHBEJH-
poBaHHe MO ocoboil cxeMme, noMoraiolleli YMEHbIIHTh BpegHOe BJHAHHE
Ha TOYHOCTb OTCYETOB MO peHKaM HacHILIEHHOro BJIaro#l BO3AyXa, BbI3bI-
Ballllero HCKpHBJieHHe Jyuya BH3HDOBaHHS, a TaKXe BpefHOEe BJHSIHHE
RO3MOXKHOTO H3MEHEHHs IOJIOKEeHHsI BH3[PHOH OCH NPH Pa3HHX paccTos-
HHAX OT HHBeJHpa A0 3ajHeH H nmepeaHed peek.

Han6onee HapexHLIM CpPeACTBOM [Jisi HCKJIOYEHHS BJHSHHA BJaX-
HOro BO31yXa, HCKPHBJIAIOILETr0 BH3HPHLIHA Jy4, SIBAAIOTCA MHOrOKpaTHble
OTCYEeTbl N0 HHBEJIHDHbLIM peHKaM, cleslaHHhle B pa3Hble yachl CYTOK H B
pa3Hble AHH NPH Pa3/iHYHEIX METeOpOJIOrHYeCKHX YCJOBHAX. Jlyumue pe-
3yAbTaThl NOAY4aloTCs npH paboTe B NPOXJajHYI0O H BETPEHYIO MMOroay.
Kpome Toro, ass cpaBieHHS MOJYYEHHBIX NMpeBbilIEHHH MEXAY TOUKaMH,
pacnonoXXeHHbIMH Ha pa3Hbix Oeperax, cjepyer BecTH paboTy OZHOBpe-
MEHHO NBYMs HHBeJHpaMH, YCTaHOBJEHHbLIMH Ha pa3HbiXx Oeperax.

Uto6ul H36ex<aTh BIAHAHHS CMEILEeHHS BH3HPHOH OCH NpPH H3MEHEeHHH
(GOKYCHpPOBKH, cJefyeT BecTH paboTy Mo METOAY <«HHBEJHUPOBAHHS BIIe-
pea». Jlasi 3TOrO Hy)>KHO YCTAaHOBHTb KAaXXABH HHBEJNHD TaK, 4Tobbl ero
oKyaap 6biy Ha OAKOH OTBECHOH JHHHH C pelnepoM, H TOrAa BLICOTY HH-
CTPYMEHTa H3MepsAloT (Ayylie HHBEJHDHOH peHKOH) OT pemepa A0 LEHTpa
okyanspa. Husenupsl ycranaBnuBawot c60Ky Oor npsiIMOH, coeaHHsIOLICH
penepbl 060HX Geperos, uTOSLl He 3aTPYAHATH OTCUHTLIBAHHE.

HuseanpoBanHe yepes oBpard (yuenbs, 6ajakH) uesecoo6pa3Ho Bhi-
NONKsTh, NepelaBasi BLICOTHl cpa3y ¢ oaHoro Gepera Ha Apyro# C 3a-
KpenJleHHeM TOYeK Ha KaXXJAOM H3 HHX. B 3ToM ciayyae yMeHbliamoTCs
OWHOKH HHMBEJHPHOrO Xxoaa. [lnsg MOCTPOeHHs NPOdHAA oBpara Mexay
TOYK4MH Ha ero Geperax MPOKJaAbIBAlOT OCOGLIA KOPOTKHI XOf.

HuBennpoBaTh oOueHb KpyThie CKJOHB, L€ HEBO3MOXXHO YCTaHaB-
JHBATb HHBEJHpPH, JAYyuille NyTeM TPHIOHOMETPHYECKOrO HHBEJHDOBAHHSA
(cM. ta. XII). CKIOHBI HJIH HCKYCCTBEHHble OTKOCH He6OJbLIO# BBICOTHI
MOXCHO HHBEJNHPOBATb NyTeM «BaTepNnacoBKW». IlA 3TOr0 HYXHO HMeTb
1iBe HHBeJHpHble PEHKH W LIMJIMHIDHYECKH! YpOBEHb B ONpaBe C LEHOW
genenus o 5. OaHa H3 peeK ycTaHaBjHBaeTcss OTBECHO, a Apyras
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Puc. 93. BaTtepnacoBka Kpy-
ThiX CKJAOHOB

€ MOMOWIBI0 YPOBHSl — FOPH30HTaABHO (puC. 93), onHpasAch ONHHM KOH-
LIOM Ha MOBEpPXHOCTb OTKOca. Jpyro# KoHell rOpPH3OHTaJAbLHOH peHKH Ka-
caeTcs BepTHKaJbHO CToslled pedKH, MO KOTOPOH B 3TOM Mecte Gepercs
OTCYeT C TOYHOCTBIO A0 OAHOro caHtHmerpa. Ilyrem mnocnepoBaTesbHBIX
NepecTaHOBOK II0 OTKOCY BepTHKaJbHOH pelikH OmpeaesisioT MpeBbLILEHHS
MEXAY CMEeXHbIMH TOYKaMH YCTAaHOBKH ee Ha oTkoce. ['opu3oHTajbHOE
paccTosiHHe MeXAy TOYKaMH ONpelensiioT Kak CyMMYy OTpe3KoB [, I, ..
<y In TOPH3OHTaNBHOM PEHKH.

I'JTABA XII
TAXEOMETPHUYECKASA CbEMKA

§ 94. CywHOCTb TaXxeoOMeTpHUYECKOH ChEMKH

TaxeoMeTpHueckylo CbeMKy NPOBOAAT AJS cCOCTaBjeHHs Tonorpadi-
YeCcKOro mnJyiaHa MecTHocTH. CbeMKa CHTyalUHH H peJsbeda BbLINOJNHAETCA
OZHOBpEeMEHHO MNpPH NOMOILH TaxeoMeTpa M HaJbHOMepHOH peHKH.

[TonoxkeHHe B ropH3oHTaJbHOM INIOCKOCTH CHHMaeMoi TOYKH M
MECTHOCTH OTHOCHTeJIbHO onopHoH NHHHH AB (puc. 94) onpeneasercs
nyTeM H3MEpeHHsi TaxeOMeTPOM TrOPH30OHTaJbHOro yraa f H HajibHoMe-
poM — paccrosiiua D, no KoTOpoMy 3aTeM BLIYHCJASIETCSI €ro TOPH30H-
TanbHas npoekuus d. TaxeoMeTpbi-aBTOMaThl MO3BOJIAIOT Cpasy onpene-
JATb FTOPH3OHTaNbHOE pacCTOfHHe d.

Ons onpeneneHHs OTMETKH TOYKH MECTHOCTH BEPTHKaJLHbIM KPYroM
TaxeoMeTPa HU3MepsIOT yroJ HakJoHa v (pHc. 95) H no ¢opmyne TpHro-
HOMETPHYECKOr0 HHBEJNHPOBaHHs BbIYHC/AIOT NpeBhIlIeHHE

AG —0QF

Puc. 94. Onpenenente NAaHOBOrO NO-
JOXEeHHA TOouYkun M
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Puc. 95. Onpeanenenne BbLICOTHOIO AONOKEHHA TO4YKM A

h=—;—(Cl+c)sin2v+i-v+f, (XI11.1)

rae Cl+¢ = D — paccrosiune, u3MepeHHce AadbHomepoM; C — KoaddH-
IIHEHT [afibHOMEpa; € — MOCTOsIHHOe cJiaraeMoe AanbHoMepa; [ — ganbe
HOMEepHBI OTCYeT MO peHKe; i — BHICOTa pHOOpa (BhICOTA OCH Bpalle-
HHA TPyObl Haj TOYKOH MECTHOCTH, B KOTOPOH YCTAaHOBJICH TaxeoMeTp);
U — BbICOTA BH3HpPOBaHHMA (paccTOsiHHe OT NATKH peilKH A0 MecTa HaBe-
AEeHHS Ha peilky CpeiHedl FOPH30HTaNbHOH HHIH TPY6n); f— nmomnpaska
3a KPHBH3HY 3eMJIH H pedpaKiuHIO.

Ecan noabsoBaTbCsi FOPH3OHTAAbHHMH NposoMeHHAMH d = Dcos?v,
TO ¢opMyJa AJA BHYHCNEHHS NpeBHIIEHHH NPHHUMAET BHA

h=digv+i—uv-+/f. (X11.2)

Jns BelyHcheHHs: BenHuuHm !y (Cl+c¢) sin2v = A’ nous3ywoTrca Ta-
XeOMeTpHUYEeCKHMH TabJHUaMH H HOMOrpaMMaMH ®, B KOTOPhX h’ Haxo-
AAT NO yrJy v M jfajibHOMepHOMY pacctosiHHio D. B TaxeomerpHyeckHx
Tab/aHIaX OOLIYHO MNOMEILAaT U BeJHYHHn d rOPU3OHTAJbLHHX PpaccTosi-
HHA B COOTBETCTBHH C BeJIMYHHAMH YIJIOB HakjJoHa v. Bricoty npubopa
H3MepSIOT pYJNEeTKOH HAH pedKoH. EcAH HaBOAHTbL CPEAHIOI0 TFOPH30H-
TaJbHYI0 HHTb Ha MeTKY, CAENaHHyl Ha pefike Ha ypoBHe BHICOTH MNpH-
6opa, T.e. pH ycJoBHH [ = v, TO ¢opMyaa AAs BhYHCJAEeHHH A 6yxer
HMETb BHA

h=%(Ct+c) sin2v 4 f (XII.3)

HJIH
h=dtgv+/. (XII. 4)

HMonpaska f 3a kpuBH3Hy 3eman H pedppakuuio pasHa 0,01 M npH
paccrosiind 270 M oT npu6opa A0 pedKH. Tak Kak CbeMKH A HHXKEHep-
HO-CTPOHTE/IbHBIX ULened BeayTcs B KpynHeXx Macwrabax (1 :500—
1 :5000), korna BennunHa D He mnpeBocxomHr 300 M, TO BeaHYHHY f
OpH cbheMKe pesbedpa MOXKHO He NPHHHMATb B pPacyer.

* CyulecTByeT HECKO/JbKO THNOB TaXeOMETPHYECKHX Tabaul, H HOMOrpaM,
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rpaMMHbuift TaxeoMmerp TA-2 cosert-
CKOH KOHCTPYKUHH.

ABTOpeAyKUHOHHbLIT TaxeoMeTp
TA-2 (puc.96) co cTekasiHHBIMH TO-
BTOPHTEJNbHOrO THMA KPYraMH, C le-
Hoit aenenus 1° Ortcuersl no ropit-
SOHTaNbHOMY Kpyry OepyTcsi ¢ mno-
MOILUbIO  (IKAaJOBOIO MHKpOCKONa,
OKYyJsip KOTOpPOTO pacmoJjioXeH pf-
JIOM C OKYJAADOM 3pHTeJbHOMH TpYyOml.
Llena pesieHMsi WKaJn MHKpOCKona
paBHa l’, a orcueTrhl OLlEeHHBAIOTCH
a0 0,1 Ha rnas3. Llena penexus Bep-
THKaJbHoro kpyra 10°, oTcueTh ¢
OLleHKOH Ha rJya3 Gepyrcs C TOu-
HocTbio g0 1°. CpenHss kBagpaTHye-
CKasl MOTPelHOCTb H3MEepeHHs YrJja
OAHHM TNPHEMOM—TOPH30HTAJbHbIX
Puc. 97. Moae spenAs SputeasHoft  YIVIOB =7 BepTHKa/lbHbIX 25",

TPyOn TaxeomeTpa TA-2 B none 3penus TpyGnl Taxeo-

merpa TA-2 npu nosmoxenun KJI

BHIHA HOMOrpamMma KpPHBBIX: OCHOB-
Holi KpuBojt H (pHc. 97), KpuBofi D ropH3OHTa/NbHBLIX APOJIOXKEHHHA JH-
HHH MeCTHOCTH C Ko3ddHuneHTOM paabHoMepa 100; H KpHBBIX MNpeBH-
weHHi ¢ KoappuuHentamH 10, —10, 420, —20, +100, —100. Ilpe-
BbILIEHHAM NpPHCBaHBaeTcsi 3HAK Kod¢poHuHeHTa. B nose 3peHHs TpyOn
BHAHA TaKXe [-06pa3nas nmocepe6peHHas nJaacTHHKA.

[Ipn H3MepeHHAX HAaBOAAT OCHOBHYI0O HpHBYIO H HoMorpaMmmbl Ha
HyJleBoe JesieHHe peliKH (cM. pHC. 97), yCTaHOBJeHHOe Ha BbICOTe MNpH-
6opa, a npasHi BepTHKaJbHHHA KpaH NNacTHHKH COBMELIAIOT C JieBbIM
kpaeM pelikdh. Ha pue. 97 BHAHB OTCYETH: NO BEPTHKaJbHOMY KpYry
70°11’; no kpuBoit D TOpU3OHTAJBHBIX NpoJoMeHu#t auHun d=0,172X
X100 = 17,2 M; no KpHBOH mnpeBbllIeHHA ¢ Ko3IbdHUuHeHTOM +20h =
=+0,311 M-20=+6,22 M u no Kpusoi c Ko3pduuuenToM -+100h=
= 40,062 M-100 = 46,22 M.

['opH3oHTaNbHOE NPOJIOXKEHHe ONpeleNsieTCss CO CpelNHeH KBaapaTH-
yeckoi mnorpewHocThio 1:500—1 :700; npesbilieHHe €O cpeAHHMH KBa-
ApaTHUECKHMH MOTrPEIIHOCTAMH: NpH KoapHuueHTe =10 ana paccTosHuit
or 50 no 70 M 41,5 cM; aas paccrosHri ot 100 no 180 M +2—2,5 cM
npu yraax HakJoHa ao 9°. C yBeJHYeHHeM pacCTOSIHHH H YyrJjoB HakKJo-
Ha TOYHOCTb H3MepeHHH NpeBbILIEHHA CHHXKaercs.

B nose 3peHHst TpyOnl BHAHBI ellle KOPOTKHe NMpPSIMOJIHHEHHble ILITPH-
XH, N0 KOTOPHLIM OMNpeReNsIOT HaKJOHHOe paccTOsfiHHe NO PeHKH, Kak H
OOBIYHBIM HHTAHBIM faibHOMepoM ¢ Koadeuunedrrom 100.

MecTto Hyns BepTHKaabHOro kpyra okojo 90°, ero ompejensioT Mo

dopmyae

9 101" N
L

[N

_R+L—180
= 5 )

MO

Ha orcyer, paBHbili 90° ero ycTaHaBAHBalT OGLIYHBIM NYyTeM. YroJ
HAaKJOHa VvV BBIYHCAAIOT Mo ¢opMmyse v = MO—L, 4ro nNpHMeHHTEbHO
K pHC. 97 paer v = 90°—70°11" = +19°+49’,
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§ 96. HoBble TaxeomeTpbi

Cornacvo 'OCT 10812—64 B CCCP wusororosasnuce [101] Taxeo-
Merpu ¢ wugpamu TA, TII, TB.

TI1 — asTopedyxyuonnsii Taxeomerp, npeaHa3HaueHHbIH AJiA Taxeo-
MeTPHYECKOH CbEMKH [OBBIIIEHHOH TOYHOCTH H AJA NPOKJAAAKH IOJIHTO-
HOMETPHYECKHX X0H0B. 'OpH30HTaJbHBIE MPOJIOXKEHHSI JHHHHA MECTHOCTH
B npesenax 20—120 M npeBHILIEHHS OTCYMTHLIBAIOTCA HENOCPEACTBEHHO
no peiike, ¢ NMOMOLIbIO HOMOrpaMMhbl KpDHBLIX, BHAMMOH B NoOJie 3peHNls
1py6nl. IlpH anHaane BepTHKaJNBLHOIO Kpyra BMECTO YDOBHSI YCTaHOBJEH
ONTHKO-MeXaHHYeCKHH# KOMIleHcaTop, KOTOPHIM BH3HDHAsi OCb aBTOMaTH-
HeCKH YCTaHaBJHBAeTCA B TODPH3OHTaJbHOE IOJIOMEHHE MpPH HAKJIOHe
noacrtaBky npubopa po =+3’. [losatomy Taxeomerpom TII moxHO pabo-
TaTh H KaK HHBeJHPOM. I'opH3OHTaNbHbIE H BepPTHKa/bHEE Ykl H3Meps-
IOT CO CpeAHeil KBaApaTHYeCKOH morpewHocTbio £=10".

TB — enyTpubasnsii TaxeomeTp, npefHa3HayeHHBII A/ CHEMKH B
0c060 TPYAHBIX YCJOBHSIX — KapbepoB, NMOA3EMHHX BHPab0OTOK, FOPOACKHX
TEPPHTOPHH C HHTEHCHBHBIM [BHXXEHHEM TPaHCHOPTA, Ha CTPOHTEJbHBIX
njoulaakax M T. N. [opH3oHTanbHEIE NPOJOXKEHHS JHHHH MECTHOCTH OT 2
no 60 M npH yraax HakjJoHa Ao 45° H3MepsloTCA Ge3 peeK C TOYHOCTBIO
po 1:1000, BH3HpOBAHHEM HEMOCPEACTBEHHO Ha KOHTYp HJH Ha Bexy.
Paccrosiuus o 80 po 180 M u3aMepsiorca ¢ TouHoctbio | : 800—1 : 1000
no panbHoMepHOR peiike anauHoi 0,6 M. ['opH3OHTaNbHEIE YIJiibl H3MEPSIOT
¢ TOYHOCThI0 #30”, BepTHKaAbHHeE 40" (B 0JHOM mpHeMe).

C 1 monga 1975 r. sBeaen B peiictBue HoBuit [OCT 10812—74, co-
rJIaCHO KOTOPOMY H3roTaBJIHBAIOTCSl TaXxeOMeTPhl cJaeAYomHX Mapok: T3,
T4, TH u TB.

B I'IP ckoHcTpyHpoBaH peflyKUHOHHEIH TaxeoMerp [aabra-010, ko-
TOPHA oT/aHYyaercss oT [anabTa-020 HanHyueM CaMOyCTaHaBJIHBalOLlerocs
MHIEKCa BePTHKaJbHOro kKpyra, [IJas onpeieneHHsi PacCTOSHHA HMCIOTCS
IBe KpHBBIe, OfiHa ¢ KoapdHunenrom 100, apyras c Koadduunentom 200.
TNocnefHHH NO3BOMSET H3MEPAThb PacCTOAHHA 10 520 M. TouHocTh H3Me-
PeHHs NpeBHIIEHHH NDH OTCYeTax MO KPHBOH ¢ KoadouuHertom 10 co-
craBager 3 c¢cM Ha 100 M pacCTrosiHHs. Hpuﬁop HMeeT ONTHYECKHH
ueHTpup. B ®PI' cKOHCTpYHpPOBaH 3/IEKTPOHHBLII TaxeoMeTp C aBTOMAaTH-
YeCKOH perHcrpaiHei orcyeToB Ha nepdoJieHTe. MiaMepeHHsT MOXKHO BeCTH
Ha paccTosHHu N0 2 KM. CpeiHsasn KBaapaTHYeCKas MNOTPEIIHOCTb H3Me-
PeHHsi pacCTOSIHHA 6 MM, ropH3OHTaJ/IbHLIX H BEPTHKA/NbHBIX Hampas.e-
HUH TNPH OAHOM NOJIOXKEHHH TPYOBl COOTBeTCTBeHHO *5 H *+8”, 3arpara
BpeMeHH Ha 0JHO u3mepeHne 10 c.

§ 97. MloneBbie paGoThl NPH TaXeOMETPHUYECKOH CheMKe

TaxeoMeTpHUeCcKyl0 CbeMKY BBIOJIHAIOT C TOYEK TaKeOMeTPHYECKOro
X0/Ja, NPOKJNaAblBAeMOro OJHOBPEMEHHO €O cbeMKOH. TOuKH (BeplLIHHB)
TaxeoOMeTPHYECKOro X0Ja, 3aKpenyseMhle Ha MeCTHOCTH KOJIbSIMH, CJy-
MaT TOYKAMH MJIaHOBO-BHICOTHOro 060CHOBaHHA CbeMKH. Koraa cbemka
BLIMOJIHSAETCS B OOLIENPHHATOR CHCTEMe KOODAHMHAT H BHICOT, TO Taxeo-
MEeTPHYECKHH X0 006513aTeNbHO MPHBA3LIBAIOT K NYHKTaM IJ1aHOBOH
ONIOPHOH CeTH (NMYHKTam TPHaHIYJSAUMH, MOJHTQHOMETPHH, TeOXOJHTHHIX
XOJO0B) H K NYHKTaM BLICOTHOH ONOPHOH CeTH (penepaM M Mapkam). Ta-
XCOMETPHYECKH# X0J B 3aBHCHMOCTH OT pa3MepoB H (opMbI CHHMaeMmo-
ro yyacTKa MNPOKJaAbBalOT JHG0 pPa3OMKHYTHIM, OINHPAIOUIHMCA Ha
nyHktH N, P H ctopoHn MN H PQ nnaHoBOX OMOpPHOH CeTH H penepnl
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¢ Pen. B

Puc. 98. PasOMKHYTHA TaxoMeTpHYyeCKHA XOX

y/4
7
Pen.A 1 J I 7/
®.. o / 13
N \\‘\ " /4‘ 1%
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, 19
27 4°422 %,
25 27

Phuc. 99. ComkHyTHi TaxeoMeilpHueckufl xox

A n B (puc. 98), nu6o coMkHyThiM (pHC. 99). EcaH cbeMKa BHINOJHSA-
eTcs B YCJIOBHOM CHCTeMe KOOPAHHAT H BHICOT, TO HEOGXOJHMOCTb B MpH-
Bsi3Ke K OMNOpHBIM MNYyHKTaM OTNajaeT, a OPHEHTHPOBKAa TaxeoMeTpHue-
CKOTO X0jJla OCYIUeCTBJASieTCA NO OGyCCOJIH, HMelolleHCs NpPH TaxeoMeTpe.

Ha puc. 98 as H Gx — AHpEKIHOHHHE YIJIH CTOPOH TPHAHTYJAALHMA
MN n PQ; 1, B11, ..., Bx— rOpH30OHTaJbHBE YIVIBl TaxeOMeTPHYECKOro
X0/a, H3MepsieMhle NQPH3OHTaJIbHHIM KpyroM Taxeomerpa; I, Il, Ill..—
HOMepa CTaHUHA TaxeoMeTpHueckoro xbaa; I, 2, 3, 4 — HoMepa peeuyHLIX
TOYeK.

Ha puc. 99 M, N — nyHKTH TPHaHryJsIlHH, OT KOTOPHIX NPOJIOKEH
NPHBSA30YHBIA TEOJONHTHHH Xoia N/ K nepBoH CTaHUHH TaxeoMeTpHye-
ckoro xoaa I—II—III—I, B octanbHOM 0003HaYeHHN CXOAHBI C pHC. 98.
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Punc. 100. A6pnc Ha cranudn 111

Yrasl B TaxeoMeTpPHYECKOM XOAe H3MepSAIOT OAHHM IMOJHBIM TMpHe-
MOM, a JIHHHH — JABaXXAH, B NPAMOM H OOpaTHOM HampaBJIEHHAX; NpPH
CheMKe CHTYyallHH H penabeda yraW H JHHHH H3MepsiloT oaHH pa3. I[lo-
JeBOit XKypHast Beayt mno ¢opme, npHeeleHHOR B Taba. 21.

[Ipn cbeMke COCTaBJAAIOT aGpHC — CXeMAaTHYECKHH yYepTeX CHTYyalHH
H pesabeda MecTHocTH (pHc. 100). Mexay ToukaMH Ha abpHce MPOBOAST
CTpeJIKH, YKa3biBalOLlHe HanpaBJ/IeHHs NOHHXEHHA MeCTHOCTH. IDTO He
TOJIbKO YMEHbLIAeT YHCJO BO3MOXKHBIX MOTpelIHOCTeH NPH H300paxKeHHH
Ha njaaHe penbeda, HO H 3HauHTeqbHO o6Jeryaer 06paboTKy HdaHHBIX.

Chnenyer, -0fHaKO, HMeTb B BHRY, YTO COCTaBJIeHHe TONOrpagHyecko-
ro mJaHa MO JaHHBIM TaxeOMeTpPHYeCKOH CbeMKH — NMPOLEeCC AOCTaTOYHO
TPYAOEMKHIT, H IIOTOMY TaXeOMeTpHYeCkas CbeMKa NpPHMEHseTCa JHLb
Ha HeGO/bILMX MAOIIAAAfX C KPYMHHIMH ¢opmaMu pesbedpa. CoBMeCTHO
C TEOLOJIHTHOH CBHEMKOH TaXxeOMeTpHUYECKHHi MeTOXd Lesiecoo6pa3sHo Mpi-
MEHATb H IJA CheMKH 3aCTPOEHHHX TEppHTOpDHH, NMPHYEM TaXxeoMeTpoM
CHHMAIOT MNpeHMYIleCTBEHHO pesbed, a CHTYAUHIO — METOJaMH Teoxao-
JHTHOH CbeMKH. B 3TOM cJjyuyae NJaHOBO-BHICOTHOe CbeMOYHOE O06OCHO-
BaHHe CO31al0T NYyTeM NPOKJaJKH TEeOROJHTHBIX XOLOB, KOTOpble 3aTeM
HHBEJIHPYIOT C LeJbi0 Onpeje/eHHss OTMETOK TOYEK TEOMOJHTHBIX XOHOB.
Camo co6oit pa3yMeercs, YTo Takas OpraHH3alHA CLEMOYHBIX paGoT He
6yneT BHI3HBATh BO3paX<eHHH TOJBKO OO TeX mop, NoKa pa3MepH Tep-
PHTOPHH He clenaloT 6oJee peHTabGeNbHHIM NpHMeHeHHe a3p0POTOCHEMKH.

§ 98. KamepaabHble paGoThi
NpH TaXeOMETPHUECKOH CbeMKe

B xaMepaibHEIX Y€/J10BHAX BLINOJNHAKT cjaelyloiiHe paborei: 1) yBi-
3Ky [MpeBHLIeHHA H BblYHCJEHHE OTMETOK TaxeoMeTPHYeCKoro Xoaa;
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Ta6auma 22
BenomMocTh yBA3KH mNpeBbIIIEHHIT COMKHYTOr0 TaXeOMETPHYECKOro XOoAA

E s [TpeBnilieHHs, M S é :g; z.
= | ¢ & . g
[ 5 a ac &
Z?' E:; npsiMmoe | o6paTHoe | cpennee g g ﬂgﬂ :% ,o§
I/ 48,95
150,7| +0,13 | —0,12 | 40,12 | +2 | 40,14
I 49,09
180,3( —0,10 +0,12 —0,11 +3 —0,08
{1 49,01
174,5| —0,08 +-0,07 —0,08 +2 —0,06
I/ 48,95
$d=505,5 Shypang=—0,07
EhTeopz—O ,00
fh=—0,07

o= L2 0085055 _pyy gy,
]/ n 1/ 5
IIpuMeuaHHne PacxoxAeHHe MeXAy NPAMbIM H OGpPAaTHBLIM MNpeBbINIEeHHHA-
MH A0NYCKaJaocb 3 ¢M Ha KaxAble 100 M paccTOSAHHA.

2) BHIUHCJIEHHe OTMETOK peeyHLIX TO4YeK (MHKeTOB); 3) MOCTpOEHHe TO-
norpaduueckoro IViana MeCTHOCTH; 4) BhluepuYHBaHHEe MJaHa TYIIBIO.

Jns yBsiI3KH H3MepeHHBIX MpEeBLIIEHHH TaXeOMETPHYECKOro Xoja
COCTaBJSAIOT BeJOMOCTh Mo ¢opMe, npHBereHHOH B Taba. 22. IToayuyeH-
Hhle HeBSI3KH MOJICYHTBLIBAIOT N0 popMYy.ie

fr = Zhyap — Zhpeop. (XIL.5)

B comxuyroM xome Zhreop=0; B pa3soMKHYTOM, ONMHpaloleMcs Ha
ABa penepa, Jreop=Hyxon—Husq, T. €. PaBHAa Pa3HOCTH OTMETOK KOHeY-
HOr0O M HayanbHOro penepoB., JlonmycTHMas HeBsi3Ka BHIYHCJASAETCH [0
¢dopMyne (npH yriax HakjJoHa B cpeiHeM He Gosee 3°)*

' 0,043dy
fhporn = ——— | oM™, (XII1.6)
aon ( Vn )

* IIpn yrnax HaKaoHna, 66apmux 3° JAONYCTHMYIO HEBSA3KY BBIYHCAAIOT M0

dopmyane
2 2
Prgon =V B+ 1
0,04xd
rae fi ——— — BAHMfHHe mNOTPelIHOCTH H3MEPEHHs BepPTHKaNbLHLEIX YIJIOB,
Vn
V,4X |h|
fs=————  — BAHMsAHHe MOTDPEIUHOCTH H3IMEpPeHHA AJHH CTOPOH TaxeoMmeTpHye-

n
cKkoro xoaa. 3aecb |h|— cyMMa aGcoNlOTHRIX BEJHYHH NpeBhilUeHHA B Xone.
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rae Zdy — CyMMa AJIHH CTODOH Xula B MeTpaxX; 1 — YHCJO npeBHllIe-
HHIT .
Ecan nonyyenHas HeBfi3ka paBHa HJH MeHblue [ONYCTHMOH, TO BBO-
AAT NONpaBKH U— B NpeBLIlIEHHA, pacrnpejesisi HeBA3KY C 0OpaTHbIM
3HaKOM MeX1Y NpeBbILIEHHSMH NPONOPHHOHA/JILHO UJHHAM COOTBETCT-
BYIOIIHX CTOPOH.
v; = ———f di- (XH7)
2d

Cocras.enne TonorpaduiecKoro njaHa HAYHHAKT C MOCTPOEeHHA Ha
yepTeKe TaxeoOMeTpHYecKoro xofa. as 3TOro BHIYHCASIOT KOOPAHHA T
TOYEK CTAHLHA, CTPOAT KOOPAHMHATHYIO CETKY M HAHOCAT TOYKH CTaHUHI
10 KOOpJAHHATAM Ha NJaH. 3aTeM HAaHOCAT IIHKETH, C NOMOLULIO KOTOPbLIX
H H300paXkaloT CHTyauHio H peiabed MeCTHOCTH. [IpH 3ToM mosb3yrorcs
TPAHCIOPTHPOM ANA NOCTPOEHHS TOPHU3OHTAJbHLIX YIJIOB MeXAY CTOpO-
HOH XOJa H HamnpaBsJieHHEM Ha MHKeT W NonepeyHbiM MacwrtaboM aas
OTK/NaJAblBAHHA TOPH3OHTAJbHLIX I[IPOJIOXKEHAH PacCTOAHHH OO0 IHKETOu.
Ilpn HaHeceHHM HA IVIaH peeYHbBIX TOYEK HCHOAL3YIOT AJAA KOHTPO.Is
KPOKH, N0 KOTOPbIM TNPOBEPSIOT MPaBHALHOCTb PACMOJOXKEHHA KaMXAodH
TOYKH OTHOCHTeJbHO APYrHX. 3jAecb 4YacTO AONMYCKalOT MNOrpentHocTb
B 180° npe noCTpOeHHH TOPH3OHTa/JbLHOIO YrJa H3-3a HeNpaBHJbHOrO
pacnoJioxkeHHs TpaHcnoptupa. Takoro poma norpeluHocted 6yner MeHb-
e, ecJM M0Jb30BaThCA KPYIJibiM TPAHCIOPTHPOM.

Y peeuHbIX TOYEK HA NJaHe MOAMHCHIBAIOT HX OTMETKH H, PYKOBOA-
CTBYfICb HMHW B HanpaBJIeHHSIX CKaTOB, YKa3aHHbLIMH Ha abpHce, NPOBOAAT
rOpH30HTa/H, HHTEPNOJHPYS Ha a3, BhicOTy ceuenus peJsbeda HasHa-
Yal0T B 3aBACHMOCTH OT Maciuura6a ceeMku (cM. § 117).

TonorpagpuyeckHit njas 0QOPMJAIOT 3apaMOYHbIMH HAAMHCAMH M
NMOCTpPOeHHeM rpadHKa 3a/0XKeHHH, Mocje yero BHIYEPYHBAIOT TYWIbLIO B
COOTBETCTBHH C YCTAHOBJIEHHbIMH YCJOBHBIMH 3HaKaMH.

Idns o6paboTKH MaTepHasJioB TaxeOMeTPHYECKOH ChbeMKH NPHMEHSIOT-
CHl Tak:Xe aBTOMaTHYeCKHe NpHGOpPH. B gacTHOCTH, AMEETCA ONLIT HCMOJIb-
sosaHnss DBM «[IpoMHnb»; B MaMATh MalIHHH BBOAATCA KO3(POHIHEHT
NanbHOMepa, HCXOJHbIH QHPEKIIHOHHHIH YroJ, HoMep H TPH KOOpAMHATL
(x, y, H)) raxpoi craHuud. B.npoilecce cuera BBOAATCA HENOCPeHCT-
BEHHO H3 TaXeOMeTPHYEeCKOro XYpHaJia yroJ HaKJOHa, FOPH30HTaJbHbIi
yroaq H paccTosinHe, Pe3ysbTaTH MalliKHAa NeyaTaeT, H KaXAOR CTPOKe
XYypHalla COOTBETCTBYeT CTpPOKa Ha JseHre. [lnsg HaknaAK® TodeK Obliau
HCIIOJIL30BAHLl CMeuMaNbHO H3TOTOBJIEHHhE KOOpPAHHATHHE MaJeTKH, 4YTo
3HAYHTENbHO YCKOPHJAO paloTy H [MOBRICHAO TOYHOCTb HAKJAAKH TOYEK,
H, Kak cBHIeTe/bCTBYyeT aBTOp [70], «npoH3BOAMTENBHOCTb TpPyAa Ha
BCeX Mpolleccax yBeJHYHJachb MOYTH B TPH Ppa3a, 0cO6EHHO MPH CbeMKe
3aCTPOEHHbLIX TEPPHTOpDKH» H, KpoMe TOoro, «3BM mnosBoJser liHpe HC-
noJb30BaTh AaJbHOMepHble HAaCaAKH IJIA ChCMKH 3aCTPOEHHLIX TEPPHTO-
pHi».
B 1970 r. ua Buictabke B ®PI' neMoHcTpHpoBaJica aBTOMaTHYeCKH
qeprexm)bm npub6op — Koparpad wmBeduapckoid GupMn <«KoHcTpasec»
(Iropux).
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Puc. 102. Moac 3penna TPyOmW KH- Puc. 103. Orcuetr no pefike, suaAHMMA
nperens KbB-1 8 TpyGe xunperean KA-2

cTekAsiHHble Kpyrd. [laa pabotel ¢ kunperesem KB-1 npumensercs Bep-
THKaJbHAasl pefika C CAHTHMETPOBLIMH JeJeHHAMH H NepeABHXHOH Map-
KOH, yCTaHaBJHBaeMofi KaX/hli pa3 Ha BHcoTe npu6opa. Ha Homorpamme
uMeercss nATh KpuBnix (pHc. 102). Tpy6y ycraHaB/JHBAIOT TakK, YTOGHW
HauanbHasd KpuBass H cOBMeCTHJ3Chb C MapKoi# Ha peiKe, a BepTHKaJb-
Has HHUTb CeTKH — C ocbio peilkd. Iloan3ysacb kpuBo#i D, OTCUHTBHIBAIOT
no pefike rOPH3OHTaJbHOE NPOJOXKEHHe, KOTOPOe PAaBHO YHCJAY MPOYTEH-
HbIX Ha peilke CaHTHMeTpPOB, YMHOXeHHoMy Ha 100; wua puc. 102 ro-
PH30HTalbHOE MposioKeHHe paBHO 25 M. Ha «kpuBo#t H BHOHW TakXe
yIrJIoBhHle JieJleHH BepTHKaJabHoro kpyra. Has oTcyera mnpesbiuieHHA
cayxat TpH kpusble K ¢ ko3apouuuenramu 10, 20, 100, Ha KoTopble yM-
HOXXAIOT YUCJO NpPOYTEHHBIX MO pedKe CAaHTHMETPOB, YMeEILLaIOUHXCH MeX-
Iy HauasabHOM KpHBoH H u cooTBercTBYylOLlell KpuUBO# K, yUHTHIBaf 3HaK
(natoc uau MuHyc), croamuii y xkpusoit K. Ha puc. 102 npeBniwieHHe
MOXXHO ONpeJesNHTb MO0 ABYM KPHBbIM; MOJYYHM

h=17-(—20) =— 3,40 M; h=34-(— 10) =— 3,40 m.

Kunperear KA-2 npeacraBasier co6ofi ycoBeplleHCTBOBAHHYIO KOH-
ctpykuHio kunpereas Kb-1. AproMarnueckoe ycrpodcro KA-2 nossonsg-
eT onpenessiTh (TOJbKO NpH nojoxenuH KJl) ropusontanbHoe mpoJoxe-
HHSl H NpeBHILECHHA NPH paccTtosHHsAX A0 300 M ¥ yriax HakJloHa 10
*+45° (npu nosoxenun KII kunperesem KA-2 MoxHo pa6oraTh, Kak H
o6uiynbiM, Hanpumep KB). HauanbHyio kpuByio H HaBoASAT Ha BBHICOTY
npu6opa no YCTaHOBJEHHOMY COOTBETCTBEHHO [ABHXKY Ha peHKe
(puc. 103). OtcuuthiBanue no HomorpaMMam KA-2 pepmercs Tak xe, Kak
H B Kunperese Kb-1.

Kunperear Kb-1 nossossier paboraTb MM KaK HHBEJHPOM, TOpH-
30HTaJbHLIM JIyYOM BH3HDOBaHHA, MO0JIb3ySAChb yPOBHEM, HMEKOLUIUMCHA HaA
TpybGe.

§ 100. IMoB¢pKKU MeH3YJAbl U KHUIIpereJs

1. MeH3syaa aoaXHa 6bITh ycToAuuBa. Jlas noBsepkH
9TOro YCJNOBHA MEH3YJ/hl yCTaHaBJIHBAIOT TaK, YTOOGbl NOBEPXHOCTb MJlaHs
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uieta okasalacb MPHGJH3HTENLHO TOPH3OHTAJbHOH. MeH3yay 3aKpenns-
10T, H Ha IVIaHIWIeT YCTaHAaBJHBAOT KHOpereJdb. 3aTreM HAaBOAAT 3pH-
TeJbHYI0 TPYOy Ha KaKOH-JH60 XOpOIIO BHAHMHIA NpegMeT MECTHOCTH,
HanpHMep Ha BepX WJH Ha OCHOBaHHe IUNHJAA 3xaHusA. [locje 3toro Ha-
JKHMAIOT MnaJjbieM CHauaja Ha O6okoBoe pe6po nJaHuiera, a 3aTeM Ha
BEPXHIOI0 MOBepxHOcTh ero. Ilocne KaXAOro HaXaTHA CMOTPAT B TpYy-
6y, He CMeCTHJOCh JIH MepeceyeHHe HHTeH C H300parKeHHs mnpeaMeTa.
Ecaa npoH3ouuio cMelleHHe, TO MeH3YyJy CJeAyeT OTNPABHTb B PEMOHT.
Oco6eHHo OonacHa HeYCTOHYHBOCTb MeH3YJbl B a3HMyTaJbHOM (ropH3od-
TaJbHOM) HaNpaBJIeHHH, TAK KaK NpH 3TOM HapyllaeTcs OPHEHTHpOBaHHE
nnaHuwera. McnpaBHas MeH3yna m0MKHa NPYXHHATD,

2. Pa6boyas (BepxHAdA) MNOBepXHOCTb MNJAaHmwera
AONXHA GLITbLb NAOCKOCTHIO. [l NOBEPKH 9TOro ycsa0BHsS He-
06XOlHMO TPHJOXHTb CKOLlleHHOe pebpo BbiBepeHHOH JIHHeHKH KHpereas
K MOBEPXHOCTH NOCKH B pasHnXx Mmectax, Ecan Mexay pe6poM JHHeHKH
H TMOBEPXHOCTbIO NOCKH He Gymer moJsyuaTbcsi npocBera Gosee 0,5 Mwm,
TO YCJOBHe BhINIOJIHeHO. B mpOTHBHOM ciyyae JOCKYy OTHAlOT B PeMOHT,

3. BepxHsAaa NAOCKOCTb NOCKH NOJAXHa 6HITL mep-
nepneHAHKYJAsApHAa K BepPTHKAaNAbHOK OCH BpalUleHHA
HHCTPpYMeHTa (IOBepKa BO3MOXHA TOJbLKO y MeH3Y-
Jbl C METANJAHYECKOH noacraBKoi#). JIaa mnosepkH HOCKY
NPHBOJAAT B FOPH30HTAJbHOE MOJIOXEHHe C MOMOIIbI0 BHIBEPEHHOrO YpOB-
Hsl Ha JIHHeHKe KHNpereJs H NOAbeMHbHX BHHTOB MEH3yJIH; 3aTeM Bpa-
I{al0T AOCKY BOKpYT OCH BpamlieHus mpu6opa. Ecau npu atom mysbipek
YPOBHA OTKJIOHA@TCA OT HYJb-YHKTa He GoJiee 4YeM Ha TPH AeJieHHA ypoB-
Hfl, TO YCJOBHE CYHTaeTcA BLINOJHEHHHIM., B mpoTHBHOM ciyyae MeH3yay
OTAAIOT B PEMOHT.

[Tosepku kunpereas KB

1. CkomeHHOoe pe6po NHHEAKH KHIIpereas NOJXHO
6BITL NPAMOj NHHHe R [na noBepkH nNpoBoaAT Ha O6ymare TOHKO
OUHHEHHBIM KapaHHallOM JIHHHIO MO CKOLIEHHOMY Kpalo JHHeHKH, 3aTeM
KHNperejab nosopaunBaioT Ha 180° npuk/JaabpiBast JMHEHAKY K NpOBeNeH-
HO JIHHHMH, H CHOBa NPOBOJAAT KapaHaauioM JHHHIO. Ecau o06e auHHH
COBMNAjyT, TO YCJOBHe CJieAyeT CYHTATb BHLINOJHEHHbLIM; B HPOTHBHOM
cAyyae KHMperesb Halo OTAATb B PEeMOHT AJs HCNpaBJeHHA JHHeHKH.

2. HuXHA% noBepXHOCTbL JHHe#HKH OOJNXHAa OHTH
NAOCKOCTbIo. Ecin mnocie ycTaHOBKH KHMperens Ha BbiBepeHHYIO
JIOCKY KOHIbl JIHHEAKH OKaXYyTCs MPHNOIHATHIMH MO OTHOIIEHHIO cpei-
Hel 4acTH NHHEHKH, TO ee HCIPaBJAIOT B MaCTepPCKOH.

3. Ocp ypoBHA Ha nNHHe#lKe KHNpereas AOJXHA
6HTb nNMapanjeJbHa HHXHEeH MHNJAOCKOCTH JHHEHKH.
[ToBepsiloT H MCOpaBAAIOT TaK XXe, KaK H YpOBeHb Ha FOPH3OHTaJIbHOM
Kpyre Teomosuta. [las moBopoTa ypoBHs Ha 180° Ha mJsaHweTe npouep-
YHBAIOT MO CKOLUEHHOMY peOpy JHHeHKH NpPSAMYIO JIHHHIO, OTHOCHTEJIBHO
KOTOPO# H NOBOPaYHBaIOT JIHHEHKY C ypoBHeM Ha 180°,

4 BusHpHasa oCb H OCh BpPalleHHA TPYOH NONXHH
6biTh B3aHMHO NepneHAHKYJApHBH. [loBepserca u ucnpas-
JsieTcs TaK e, KaK H aHaJOrHuHas TNoBepKa B TEOMOJIHTE, 3a HCKJIO-
YeHHeM TOro, YTO OTCYETH MO rOPH3OHTAJbHOMY KPYry mocJje HaBeaeHHSA
TpyOB Ha MNpeAMET MeCTHOCTH 3leCb 3aMeHSIOTCA NpodYepyHBaHHeM Ha
NnAaHileTe, MO CKOIIEHHOMY Kpalo JIAHEHKH, HABYX HanpaBJeHHil (npH
KIT n KJI), npoxoasiuinx 4yepe3 ONHY TOYKY, HAMEUEHHYI0 Ha MJaHileTe
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npumepo B 10 cM or ero kpaf, 6anxaiilero k Habmaiogatemo. Ecau
IBe NpouepueHHbLle JHHHH Pa30oHAyTCA MOA YIJOM, TO CKOLIEHHWH Kpail
JHHEAKH KHIpereJss YCTaHaBJIHBAIOT mo OHCCeKTpHCEe. yria H mocJje 3To-
ro CeTKy HHTefl NepeMellalOT C MOMOLUbIO ee HCNPaBHTEJbHHIX BHHTOB
TaK, YTOGH NepeceyeHHe HHTeHA coBmaJo ¢ H3o6paxenHeM B Tpybe mpen-
MeTa MECTHOCTH.

5. OcpbBpameHnss TPYOHW NONXKHA GRTh mMapaJaaenb-
Ha HHXHell NJOCKOCTH JHHeHHKH KHnperedasd. [losepsercs
TaK XKe, KaK B TEOAOJIHTe NOBepsieTCA YCJOBHE IepneHaHKYNSIpHOCTH OCH
BpaweHusa npu6opa. B Kumperese HCNpaBisieTCA TNOJIOXKEHHE KOJIOHKH
KHNperensi ¢ MOMOLIbIO ee HMCIpPaBUTEJbHBIX BHHTOB, HaXOASLIHXCA B
MecTe COeJHHEHHS KOJIOHKH C JHHefikof. ¥ KHMperejef MNocJeIHHX Bbi-
NYCKOB TaKHe HCNpaBHTeJbHble BHHTH OTCYTCTBYIOT, CJie[OBaTeJibHO, 3a-
BOJX rapaHTHpyeTt ¢obJi0eHHe YCJIOBHS.

6. BepTHkKkanbHasg HHTbh CeTKH KAOJXHA JNeXaTh B
KOJNJAHMAaUHOHHOMA naockocTH TpyO6u. IloBepserca u uc-
npaBJaseTcs TaK e, KaK B TEOJAOJHTE YCJOBHe NapajieJbHOCTH MeX1y
BePTHKA.1bHOH HHTBIO H OChIO BpallleHHA npHOoOpa.

7. BuaupHagochb TPYOH HCKOmeHHOoe pe6po NTHHeI-
KH KHnpereJass XONXHH HaXOAHTbcA JAHO6O B OAHOH,
Au60 B mapaaJedbHRX NJAOCKOCTAX JaA noBepkH Tpyby
HaBOIAT Ha MpeJMeT MEeCTHOCTH, a IO KpasM CKOLIeHHOro pe6pa JHHeii-
KH YCTaHaBJHBAalOT BepPTHKaJbHO, .3akpenasis B Jocke aBe Hrau. Eciau
JIHHHS BH3HPOBaHHA (HEBOODYXEHHHIM TIJia30M) yYepe3 KOHIKW HIOJIOK
nomnajetT Ha TOT JKe fpeaMeT, TO YCJOBHe BHIOJHEHO. B mnpoTHBHOM
cJyyae MOBOPAYHBAIOT KOJIOHKY TPYOn C NIOMOLIBIO €€ HCINpaBHTEJbHBIX
BHHTOB [0 HANpaBJIEHHIO JHHHH, COeAHHAIOUIEH KOHIHW HroJoK. ¥ KHI-
perejiefi MOCJeAHHX BHLINYCKOB HCIPaBHTEJIbHRIX BHHTOB KOJIOHKH HeT.

8 MecTo HYJAda BepTHKAaJABHOTIO Kpyra JOJXHO
OHTb [HOCTOSAHHO H O6JaH3KO K HyJamw (cm. § 39).

§ 101. OcoGeHHocTH NoOBEPOK
HOMOrpaMMHLIX KHNpereJe

B HOMOrpaMMHLIX KHIIpereJjfax, KpoMe YKa3aHHHIX, MNPOH3BOAATCA
cjJeayrollHe NONOJHHTENbHEE NOBEPKH.

Kunpereasb KB-1

1. MecTo Hynss BePTHKaJAbHOTro Kpyra HOJXHO
6biTh paBHO 90° ¢ Tounocthio *0,5. [Ipn HecobmomeHHuH 3TOrO Y-
JIOBHSl MpeBHIUEHHs, OTCIHTAHHHE M0 KpHABHM, OYAYT HeBepHHMH. Mec-
TO HYJA BHIYHCJSAIOT N0 ¢opMyie

MO=(R—-18;) )+ L ’

rne R u L— otrcyern npu KIT u KJI.

Ecan onpenensemoe MO okaxercs otaxnyaomumca ot 90° Gosee
gem Ha 0,5, To ero Hajmo HcnpaBuTb. J{ns 3TOro BBLIYHCJAAIOT Yros Ha-
KJOHa no ¢opmyae

v = (R — 180°) — MO.
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3san MO u yroa v, Buuncasiot L no ¢opmyse
L=MO—w.

[locne atoro ycraHaBauBalT BepTHKaAbHHWiI Kpyr (€ NoOMOUIbIO
MHKpPOMETDEHHOro BHHTA YPOBHfi IIPH BEPTHKAJLHOM Kpyre) Ha OTCYer
L. [ly3bipek ypOBHAl npR 3TOM COiifgeT ¢ HyJb-nyHkTa. Ero caeayer mnpa-
BECTH B HYJb-NYHKT HCIPaBHTeJbHHIMH BHHTamMH ypoBHs. Ilpu ycraHoB-
Ke Kpyra Ha orceeT L W dcnpaBienud 3HaueHns MO HauaabHads KpH-
eas J0JXHA OblTb HaBeJeHa HAa HabawAaeMuIH MpeaMer.

2. BusanupHasa ocb Tpy6b U 0OCh UHAHUHAPHUYUECKOTO
YypPoBHA Ha TpyGe HOAXHb OHTh NapanfellbHbL MEXAY
co6o0i. [loBepsiercs aBOHHWM HuBeaupoBaHueM (cM. § 69). Tlepen
OTCYETaMH IO pefKe Ny3siPeK YPOBHS NPHBOAAT B HYJb-NYHKT MHKPO-
MeTPEeHHbIM BHHTOM TPYyOh. (BM3upHas ocb — 3TO npsimasi, npoxoasiHas
yepe3 ONTHYECKMN ILEHTP OOGBEKTUBA H TOUKY IMepeceueHHS HayaJbHOIl
KpHBOA H ¢ BepTMKaNbLHON HHUTLIO).

3. CkoweHnHoe pe6po NoABH KHOA AnHEeAKH 40N XK-
HO nNMepeMelmaTbCcd NapaaiebHo caMoMy cebe. Ycio-
BHe MpOBepsIOT MpoyepuHBaHHEM JHHWA BAOJb pebpa 3TOR AuHeAKH NpH
PA3JIHYHBIX ee MOJIOXKEHHAX H H3MepAlOT KpaTuailliHe PacCTOAHHA MeX-
Ly Kaxnol mapo# JMHHH B HECKOJNIbKHX MecTax. Pacxoxpaenne GoJjee
0,2 MM HeZONMYCTHMHI.

4 HoMmorpaMMmu npeBbmleHHA H TOPH3OHTAaJbHHX
pacCTOAHHH AONXKHHN ObTb NOCTPOEHW MNPABHJABHO.
IToBepsiercss myTeM KOHTPOJbHLIX H3MepeHHH. OTHOocHTeJbHBIE NOrpeLl-
HOCTH B ompexensieMhlX NO JAHarpaMme BeJIHYHHAX He AOJKHB NPeBOC-
xoautb 1 :200.

Kanpereap KA-2

1. [IpaBass rpaHp cepe6pPAHOA NAAaCTHHKH AOJAXKHa
6blTh BEDPTHKAaJNbHOA KOrga NJOCKOCTb NJNaHIMeTa
rOPHSOHTAaJAbHA. DTy rpaHb HaBOAAT Ha YETKO BHAMMYIO TOUKY H,
Bpamas Tpy6y, HabaofalOT 8a B3aHMHLIM MOJOXEHHEM rpaHH # H3006-
paxeHHs. [lna HcnpaBieHHsT HYXKHO MNOBEPHYTb OKYJSPHYIO 4aCTh TPY-
Obl, ocJabHB NpelBapHTEJNbHO CTONOpPHhle BHHTH. [locneaHne 3aTeM
3aKpenJsior.

2. KonauManuoHHaad NOrpellHOCTDL AOJXHAa OHTSb
paBHo#t Hyaiw. [IpaBylo rpaub cepe6psiHOil MOJIOCKH HaBOAAT Ha
yeTKO BHAHMYIK Touky ABaxcanl, npu KI1 u KJI, u xaxauf pas npouep-
YHBAIOT BAOJIb CKOIIEHHOro pebpa JHHelKH JHHHIO Yepe3 TOYKY, pacno-
NOXKEHHYK Y KOJIOHKH KHmperesas. Ecsi JIHHHH He COBMaAyT, TO CKOIIEH-
Hoe pe6po JHHeNAKH MPHKAAALIBAIOT K GHcceKTpHce oOpa3oBaBIuerocs yre-
Jia H HCIPABHTEJbHLIM BHHTOM ME€peMellaloT NpH3MeHHu# 6JI0K 10 coBNa-
JIeHHA TpaHH ¢ H3o6paxeHuem HabJ/i0gaeMOH TOYKH.

3. OcHoOBHag aAyra AHarpaMMsp JO0JAXHa ObITh pace
noJoXeHa TakK, YTOOH ee MOXHO GHJO COBMellaTh ¢
H3o6paXeHHeM HYJIb-YHKTa pefikKH, a MNOJOXEeHHe
HHAeKCca AOnNXHOo obecneyHBaTh BO3MOMXHOCTbL OT-
CYUHTHBAaHHA NO BEePTHKaJAbHOMY Kpyry. HcipaBasior BHH.
TaMH, PacloJiOXeHHHMH Nold 6GO0KOBOM KpHIIKOA TPYGH OjuXe K OKY-
J5DY.
4 KosdpduuHeHT KPHBOA TOPH3OHTAJAbHHX NPOJO-
XeHHN noaxeH 6biThr paBen 100 c NMOrpemWHOCTLIO He
6onee £=0,002. na noBepKH YCJOBHS HABOAAT NPAMYIO I'paHb cepeb-

191



PAHOM MJACTHHKH HA pefikKy, YCTaHOBJEHHYI0O Ha paccrosiHuhn 100 m ot
HHCTPYMEHTa, H COBMELLAal0OT OCHOBHYIO AYry HOMOrpaMMul Cc H3006pae-
HHEM HYJb-NYHKTAa peHKH, PacloJio)XeHHOTO0 Ha BoicOoTe npH6opa. Ecau
orcyer nmo pefike 6yaser orsaHyaThcss oT 100 cM Gosee yeM Ha *£2 MM,
TO, 0CJa0HB IOCTHPOBOYHbIE BHHTH OOBbEeKTHBA OTCUETHOH CHCTEMH, [e-
peMellalOT ero KOMIIOHEHTH [0 TeX NOp, MOKa Mo KPHBOH TOPH30HTaJb-
HbiX TPOJIOXKEeHHii oTcyeT He okaxercs paBHbiM 100 cM. IOcTHpOBOUHULE
BHHTH [1OCJIEe 3TOr0 3aKpenysioT.

§ 102. YcTaHOBKAa MeH3YJbl HA TOYKE MECTHOCTH

YcTaHOBHTD MeH3yJy B pabouee MoJioOXKeHHEe HAa TOYKE MECTHOCTH —
3HAYHT BBHINOJHHTb CJEAYIOLIHe OMepauHH: 1) HEHTPHPOBATL MEH3YJY
Hag TOYKO#H, BHIOpaHHOH B KkauecTBe CTaHUHH Npubopa; 2) HuBEAHpO-
BaTh MJaHier (NpHBeCTH pa6ouyi0 MJOCKOCTb MJaHLleTa B [OPH3OH-
TasbHOE MOJIOXKeHHe); 3) OPHEHTHPOBaTh MJaHIleT.

lleHTpHpPOBaTh MEH3YyJy Ha CTAHLUHH — 3HAYHT PAacClOJOXHTb TOYKY
CTaHUMH, H300paXKeHHYI0O Ha IJaHWleTe, HaJl 3HAKOM, KOTOPHIM CTaHIHA
o603HayeHa Ha MECTHOCTH.

LleHTpHpPOBaHHe MEH3YJHl C MOMOILLIO LEHTPHPOBOYHOMA BHJKH HeoO-
XO[HMO JIHIIb NPH CheMKax B Macwira6ax 1:2000 u kpynuee. B apy-
T'HX CAy4asiX MOXHO LIEHTPHPOBATb Ha rJaas.

HuBeaupyloT niaHiler ¢ MOMOIIbLIO BLIBEPEHHOTO YPOBHsS Ha JiHHe#-
Ke KHmperesss H NONBbEMHHIX BHHTOB MO TOMY Xe MpaBHJAY, YTO H Te-
onoauT H HHBeaup. HecoBmaneHHe nysbipbKa YPOBHA C HYJb-NYHKTOM
AonyckaeTcs 10 ABYX AeJleHHH IIKaJhi YPOBHS.

OpHeHTHPYIOT NJaHLIeT MPEeHMYLIeCTBEHHO MO OMNOPHLIM Treoje3H-
YeCKHM [YHKTaM, 3aKpelJieHHbIM Ha MeCTHOCTH H HaHeCeHHbIM Ha MJaH-
wer. JaA OpHEeHTHPOBAHHA COBMeLIAlOT Ha MJaHIUeTe CKOIIeHHLIH Kpa#
JHHEeHAKH KHMpereas C ABYMS TOUKaMH, OIHO# M3 KOTOphIXx 0603HayeHa
CTaHIMUA, a ApYyroH — omopHblii NyHKT. Bpaumas 3ateM nsaHwer, HaBo-
OAT KpPecT HUTeH TpyOW HA 3HAK, KOTOPHIM OMOPHHA NyHKT 0603HaueH
Ha MEeCTHOCTH.

Yem Goasblie HJWHA JHHHH MEXAY CTaHIUHeA H OMOPHbLIM MYHKTOM,
TeM TOYHee BLINOJHAETCS OPHEHTHpOBaHHe. B BHIe HCKJOUYeHHs, Ha-
npuMep NpH MNpPOKJAaJAKe MEH3YJbHOrO XOAa B JieCy, KOrja CTOPOHH
KODOTKH, AONMYCKAaeTCA OPHeHTHpPOBaHHe MO OycconH, AJS Yero KOpPoOKYy
6ycconH COBMEILAIOT CBOHM KpaeM ¢ BOCTOYHOH HJH 3amagHO# cTOpo-
HOM paMKH JHcTa mnaHa (xapTo!). BepxHIOO 4yaCTb MEH3yJbl NPH 3TOM
BpallaloT BOKPYr CBOEH OCH [0 MOMEHTa COBNajleHHsl MarHHTHOH CTpe.-
KH C HYJ/IeBbIM AnaMeTpoM 6YyCCOJH.

§ 103. MeH3yabHbIE 3aCE€4YKH

[Ipn cosgaHHM cbeMouyHOro OGOCHOBAHHA MEH3YJbHOH ChEMKH H B
npouecce ee BHIOJHEHHS IIKPOKO NPHMEHAIOT rpadHYeCKHe 3aCeykH,
KOTOpble NO3BOJISIIOT OMNpeJeJHTb MoJoXKeHHe Ha NJaHuiete n06oi TOu-
KH MECTHOCTH IO ONOPHBIM reofe3HYeCKHM TOUKaM, HaHECEeHHbIM Ha
nJAaHlWeT H 3aKpenjeHHHM 3HAKOM Ha MeCTHOCTH. [IpuMeHsIOT TpH BH-
Ha 3aceuek — npsiMyio, 6okoBylo H obpatuylo. Ilpamas n GokoBasa 3a-
CeYKH NO3BOJSIOT ONpeAeJyHTb NMOJOXKeHHe Ha NJaHIIeTe TOYKH MeCTHO-
CTH NO ABYM ONOPHbLIM TOYKaM, a obpaTHas 3aceyka — IO TpeM Omop-
HbIM TOYKaM.
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I[Ipamas 3aceuka. [Tyctb TpeGyerca waiiTH Ha NJaHlleTe Mo-
JOXeHHe TOYKH M MecTHOCTH, mosbaysick nywkramu A u B reomesuue-
CKOH OTODHOH CeTH H COOTBETCTBYIOLUIHMH HM TOYKaMH a H b Ha naaH-
wete.

LleHTpHpYys MeH3yJy cHauaJla, HanpuMep, Hal Toukoi A (pHc.
104), npHBOAAT MNJaHileT B TFOPH3OHTaJbHOE MOJOXKEHHEe H OPHEHTHpY-
10T ero no NyHKTy B. lig 3TOro NpHKAaabiBalOT CKOLIEHHBIA KpaH JH-
HeAKH K TOYKaMm a u b u Bpawmalor niaHller, noka H300pakeHHe MYyHK-
Ta B He COBMeCTHTCA C mepecedeHHeM HHTeil CeTKH TPYObl.
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Puc. 104. Mpaman
MEH3yAbHAA 3aceyka
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[locsie 3Toro ckollleHHOe peGpO JHHEellKH KHOperejas BpallaloT OKO-
JIO TOYKH @ A0 TeX NOp, MOKa mepeceyeHHe HHUTeil CeTKH TPyObl He COB-
MECTHTCH C H306pa)keHHeM 3acekaeMoro obnekta M, H MpPOBOAAT Ka-
paHiawoM BJOJIb CKOLIEHHOTO Kpas JHHEeHKH mpsAMylo am’, Ha KoTopoit
HaXOLHTCA TOYKAa m — HCKOMoe H300paKeHHe Ha IUIaHIIeTe TOYKH M,

Tak xe nmocTynaior B TOuKe B: OpHEeHTHpPOBaB NJAHILET MO Hampas-
JAeHuio ba, npu BH3HPOBaHMH Ha TOYKY M npouepyHBalOT JHHHIO bm”,
HckoMasi TOUKa m HAXOAHTCS B MepeCeYeHHH HamnpasJjeHHin am’ u bm”,

BokoBas 3aceuka. MeH3yly BHauaJje YCTAaHaBJHBAIOT Han
ONHHM H3 H3BECTHLIX NYHKTOB, IJIaHIIET OPHEHTHPYIOT IO HampaBJeHHIO
Ha BTOPOM H3BECTHbI HMYHKT H, BU3HPYS Ha OMNpelclIieMYI0O TOYKY, Mpo-
YepyHBAKOT COOTBETCTBYIOILYIO JIHHHIO, HanpuMmep am’. 3aTeM NepeHOCHT
MEH3YJly B OnpefensieMyi0 TOUKY M, npHOJHXEHHO LEHTPHPYIOT NJaHIIeT
H OPHEHTHPYIOT ero no JauHHH m’'a. IIpHA0XKHB nocse 3TOr0 CKOMIEHHKI
Kpall JHHe#lKH K TOuKe b, BpalllaloT KHMperejb A0 COBMellleHHs TMepe-
CeyeHHs HHTeHd CeTKH TPYGH ¢ u306paKeHHeM NyHKTa B u mnpouepun-
BAlOT JHHHIO m”b, mepecekas JHHHIO m’a B TOyke m, sBJAfALOWedcs
onpepesseMoii.

ITpamas 4 60oKOBas 3aceuka BHIMOJIHSIOTCA TeM TO4YHee, 4eM OnHiKe
k 90° yroa nepeceyenus aunuin am’ u mb” (unam m”b). 3aceukn He peko-
MEHAYIOTCA NpPH Yriax nepeceyeHus, MeHpunx 30°.

[IpsimMas 3aceyka mpennoyTHTeNbHee, yeM G6OKOBasi (He NMPHXOAHTCSA
npeaBapHTe/]bHO OMpeldessiTh NPHOJHXKEeHHOe MOJOXeHHe TOYKH m, He-
06xo1HMoe AJfi LEHTPHPOBaHHA MeH3yJbl). DOKOByo 3aceuky npHme-
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Pue. 105. O6GpartHas
MeH3yAbHas 3aceuka

i ——— e - — 5

HAIOT B TeX CJy4Yasix, KOoraa rnepexoj HJH nepee3f ¢ TOuKH A Ha TOuKy
B npexncraBasier 3HauuTeJbHO GoJblle TpyAHOCTeill, yeM ¢ ToukH A Ha
TOouky M.

Buicota ToukH M MoxeT ObiTh oOmnpedeneHa TPHFOHOMETPHYECKHM
HHBEJHPOBaHHEM C IIOMOLIBIO BEePTHKAJbHOrO Kpyra KHmpereas. JMad
KOHTPOJIA BLICOTY OINpenesloT He MeHee uYeM JBaXJAb, HalnpHMep my-
TeM H3MepeHHs (HempeMeHHO MOJHbLIM mpHemoM, T. e. npu KII u KJI)
yraoB HaknoHa ¢ touek A U B, a B cayyanax GOKOBOH 3aCeykH — C TO9Y-
KH A Ha TOuKY M u c ToukH M Ha Touky A M Touky B. IlpeBuiuenus
BbiyHcasior no ¢opmyae (X11.4), noasaysach ropH3oHTaJbHRIMH PaccTo-
SHUSAMH d, onpelensieMHMH rpaHyeckH mo naaHmery. PacxoxkaeHHs B
BHICOTaX TOYKH M, moJyyaeMblX ¢ pa3sHHX TOuYeK, OObIYHO He JONMYCKAaIOT
Gosbine 4 cM Ha Kaxiane 100 M paccrosHua. [Ias ymoBJieTBOpeHHSA
STHX §CJOBHIl He0GX0AHMO, KOHEYHO, UTOGH BHCOTH TOYeK A u B Guiau
onpejesieHH ¢ ellle 60Jblle# TOYHOCTBIO.

O6patTHasn saceukKa. [lonoxeHHe TOUKH OnpenensdioT Io TpeM
ONMOPHWIM NYHKTaM. A 3TOro MeH3yJy YCTaHaBJAMBAOT B oOnpeneJs-
emoit Touke N mectHoctr (pmc. 105). Ilpumensitor pasamunbe crmocobu
o6GpaTHO# 3aceukH. HauGosee nmpocToli H3 HEX CJAeLYIOLLIHN.

[IpubauxkeHHo, Ha rsa3, ompefesslOT IOJOXEHHe Ha MJaHlleTe
TOUKH N, COOTBeTCTBYIOlleit Touke N MeCTHOCTH, H 3aTeM LEHTPHPYIOT
Mmen3yay. I1nanwer opuenTHpyior ¢ nomounsio 6yccosn. [locae ycranos-
KH MEH3YyJh [pOYepUYHBAIOT IO CKOLIEHHOMY Kpal JHAHEHKH KHIpereas
TPH JIHHHH H3 ONOPHHIX TO4YeK a, b, ¢. Jast 3TOro K Kaxaoffi H3 3THX
TOYEK IOCJeN0BaTeJbHO NPHKJAALIBAIOT CKOUIEHHHWA Kpafd JHHeAKH H
OJHOBpDEMEHHO HAaBOAAT MepeceyeHHe HHTEH CETKH MocJeJOBaTeJbHO Ha
Kaxauf H3 omopHux myHkToB A, B, C. H3-3a HeTOYHOCTH OpPHEHTHPO-
BaHHA MNJaHODieTa No O6yccoH OKOJO HCKOMOA TOYKH oOpasyercs Tpe-
yroabHHK mnorpeitHocTH. MCKOMY TOYKY HaxXoAAT BHYTPH 3TOro Tpe-
yroaburka. Haiigsm 3Ty TOuYKy, HCNpaBJ/AIOT OpHEHTRPOBaHHe IIaHLIETa
NyTeM BH3HPOBaHHA Ha HaubGoJlee ylaJieHHBIi OMOPHHA' MYHKT H MOTOM
CHOBa BH3HPYIOT 4epe3 TOUKH a4, b, ¢, Ha COOTBeTCTBYIOIIHE MNYHKTH
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A, B, C MecTHOCTH, npouepunBasi JUHHH. OHHM OOGHIYHO NepeceKalTcs B
OLHOIl TOuKe, sABJAAOUIeHCA ompeaensemoii. Ecan ke CHOBa MOJIYYHTCH
TPeyYroJibHHK MOrpelHOCTH, TO cJefyeT BHOBb MOBTOPHTbL BCe OmepailHH,
HayuHaag ¢ 0603HaYeHHS TOYKH BHYTPH TPeyroJlbHHKa INOrpeliHOCTH.

Ecan HckoMass TOYKa HAXOAHMTCA Ha OKPYXKHOCTH, TMpoXoasilefi ue-
pe3 TOYKH a, b, ¢, To o6paTHasA 3aceyKa CTAaHOBHTCH HEBO3MOXHOMH, eC/H
Ke BOAH3M OKPYXXHOCTH, TO €e MOJIOXeHHe Ha MJaHWIeTe onpejeJnsieTcs
HeHajgexXHo. OnHcaHHuM cmoco60oM 3Ta 3ajayvya peliaercsi Jyulle BCero,
KOrja HCKOMasi TOYKa pacnoJio)XeHa BHYTpPH TpeyroJjbHHKa, o6pa3oBaH-
HOro TPeMS HCMOJIb3yeMHIMH ONOPHLIMH NYHKTaMH.

BuicoTy 3Haka omnpenensiloT TPHrOHOMETPHUYECKHM HHBEJHPOBaHHEM
MO TpeM OMOPHLIM MYyHKTaM, H eCJH pacXOoX[AeHHe B MOJYYeHHbIX 3Hadye-
HHAIX BLICOT He OyieT mpeBHIlaTh AOMYCKa, YKAa3aHHOTro A/A CJydYas
NpAMON 3acCeyKH, TO BBIYHCASAIOT CPefiHee BeCOBOe H3 TpeX MOJYYeHHbIX
BLICOT, NMpPHHHMas 3a Beca BeJHYMHbI, O6paTHble pPACCTOAHHAM OT onpe-
JeJiseMOi TOYKH 10 OMOPHBLIX MYHKTOB.

§ 104. MNaaHoBoe u BBICOTHOE 000CHOBaHHUE
MeH3YJbHOH CbEeMKH

MeHn3yabHasg CbeMKAa B OTJHYHE OT TaXxeoMeTPHYeCKOH YcIlelIHee
BBHIMOJIHSETCA Ha OoJblIOH TeppHTOPHH Gsarogaps  pacnpeneseHHio
CHEMOYHBLIX [MJaHIIETOB MeXAY OTHeJbHbIMH HCNOJHHTeasMH. CMeXHble
nJjaHueTbl HMeloT OOllHe paMKH, H NO3TOMY CbeMKa BCeH TEpPPHTOPHH
6yner BbinoJsiHeHa 6e3 pa3puBoB H mnepekpuTHA. IIpn 3TOM K padote
MOJXXHO MpHBJIEYb CTOJIbKO HCIOJHHTeJieH, CKOJbKO HX morpebyercss AAs
BLINOJIHEHHSI Cb€MKH B 3a[JaHHble CPOKH.

O6ocHOBaHHeM MEH3YJILHOM CbEMKH CJYI)KaT NyHKTL! IVIaBHOTO Treo-
JIe3HYeCKOro oOOCHOBAHHA — NMYyHKTbl TPHAHTYJSLHH, IOJHTOHOMETPHH,
penepnl H MapKH TreOMeTPHYeCKOro HHBenupoBaHHs. [JlaBHoe reosmesH-
yeckoe 0GOCHOBaHHe CryllaeTci NOCTPOCHHeM cbeMouHoro (pabodero)
060CHOBaHHA pa3HBIMH crnocob6aMu: 1) mocTpoeHHeM aHAJHTHYECKOH ce-
TH (CeTH TpPeyroJbHHKOB, YIJIN B KOTOPbIX H3MepAIOT |-MHHYTHBIM HJH
30-CeKYH/(HHIM TEONOJHTOM); 2) NMOCTPOEHHEM reoMeTpHYecKod ceTH (ce-
TH TPeyro/JbHHKOB, BEpPLIHHH KOTOPHIX MOJY4YalOT Ha MJaHlleTe C NOMO-
LIBI0 MPAMBIX 3aceueKk); 3) MPOKMAaAKOil MEH3YyJbHBIX XO0[0B; 4) 3aceu-
KaMH OTJe/IbHRIX TOYEK C MOMOLUBIO MEH3YJIbI.

BbicOTH TOYEK aHaJUTHYECKOM CeTH, CO3JaBaeMOd HJf ChbeMKH B
KPYNHLIX MacliTabax, OnpefeastoTcs OOLIYHO reoMeTPHYECKHM HHBEJIH-
poBaHHeM. BHICOTH TOYeK reoMeTpHuecko#f ceTH, co3aaBaeMOfi AN
CbEMKH B CcpeaHHX H Meakux Mmacurtabax (ot 1:100000 H menbue), H
TOYEK MEH3Y/NbHBIX XOJOB ONpeleNsilOT TPHIOHOMETPHUECKHM HHBEJHPO-
BaHHEM C MOMOILBIO KHIpereJs.

Heo6xonuMoe nns TomorpagHUeCKHX CHEMOK UYHCJO NYyHKTOB [eo-
Je3uyeckoii omopul ykasbiBaeTcss B HHCTpYKuHAx I'YTK, a ecan cpemka
BelleTCA AJIfi CTPOMTeNabcTBa, TO B HHCTpykuusx Tocctpos [142]. Cor-
JlacHO mocJsefHefi AAs TonorpaduyecKkHx cbeMOK B Mmaciurabax 1:2000
H KpynHee Heo6XONHMO HMeTb B CpeHEM OAHMH TYHKT TPHAHTYJALHH
HJIH NOJHTOHOMETPMH Ha KaXiable 5 KM2 CbeMKH 3aCTpOEHHOMl TeppHTO-
PHA HAH ToaJsieXxalleii 3acTpoiike B 6aMiKaiinHe roas, a Ha OCTaJNbHBIX
TEePPATOPHAX — OAMH NYNKT Ha KaXnaue 15 km2.

BeicoTHass omopHas ceTb Mo HHCTPYKumu IoccTpos co3jpaercsi reo-
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MeTPHYECKHM HHBEJHpPOBaHHeM, mpHuem 3Hakn Il knacca ycrauaBaH-
BAlOTCS He peXe YyeM uyepe3 2 KM Ha 3aCTPOEHHOH TEepPPHTOPHH H uepe3
5 KM Ha He3aCTpoeHHOH, a HHBeJaHpHble xoaw 1l ksacca orcrosT Ha
paccTosHHH He 6oJsiee 10 KM OOHH OT apyrero. 3HaKH HHBEJHPOBAHHSA
Il knacca ycraHaBaHBalOTCH He pexe yeM ueped 200 M Ha yJaHHax c
nJioTHo#i 3actTpoikoi n uepe3 400—800 M npu caaboit 3acTpoiike. 3Ha-
KH HHBenHpoBaHuA |V Kjacca ycTaHaBJAHBAIOTCA He pexe ueM uepe3
200 M Ha 3acTpoeHHOIi TeppHTOpHH H depe3 0,5—3 KM B He3acTpoeH-
Ho#t yacTH ropoma. Kiacchl omopHoi ceTH COrjacHO Toff Xe MHCTPYK-
udu [142] nHa3HayaloTCsi B 3aBHCHMOCTH OT Pa3MepoB TeppPHTOPHH
(taba. 23).

Ta6auma 23
Kaaccn Pa3paaun no- | K;maccwu HHBe-
[1aoimansL TeppHTOPHH CbeMKH TPHaHTyaSiuH| JHrOHOMETpPHH JHPOBaHUS
Ot 20000 ra u 6onee 2, 3, 4 Iull I1, HI, 1Iv
» 5000 mo 20000 ra 3, 4 I ull 1, 1, 1Iv
» 2500 » 5000 » 4 I ull I, 1v
» 500 » 2500 » —_ Inll v
» 250 » 500 » —_ I1 1V
Jlo 250 ra — 1AV

B Toit ke HHCTpYKUHH IoccTpost ycTaHoBJeHa cjepywiias Hopma
MJOTHOCTH NYHKTOB CHEMOYHOTO OGOCHOBAHHA  (TEOMOJHTHLIX XOAO0B
HJII aHAJHTHYeCKOH ceTH) AJs1 | KM? CbeMKH CHTyaUMH Ha He3acTpOeH-

HOIl TEPpPHUTOPHH!
4 nyHKTa nNpu cpeMKe B MacuitaGe 1:5000
12 » » » » » 1:2000
16 » » » » » 1:1000

ITpn cvemke B Mmaciwitabe 1:500 KoJHYeCTBO NYHKTOB OMNpeaensiioT
pekorHocuupoBkoit. IIpH cbeMKe 3aCTPOEHHBIX TEepPPHTOPHH KPYMHLIX
MacmtaboB HeoOXOAMMOEe KOJIHYECTBO NYHKTOB  yCTaHaBJHBaercs my-
TeM PEKOTHOCLHPOBKH MECTHOCTH.

BoicoTHOe cbeMoyHOe OGOCHOBAaHKE Ha He3aCTPOEHHOH TEePPHTOPHH
co3faeTcs NPOKJAJKOH NapaJJesbHHX MexXAy co60# XOA0OB TexHHuec-

KOTO HHBeJHpoBaHHA (¢popMmyJsa LONYCTHMOH# HeBA3KH fa=50 MM V0,
C pacCTOSIHHeM MeXay HHMH, He npeBbimaiomuM 600 M npH cbeMKe B
Macwtab6ax 1:1000 u 1:500 u 1000 M npu cbemke B Macmtabe 1:2000.
Mexny co6oii HHBeJHpHBle XOAK NOJKHB GbITb CBA3aHLl HHBEJHPHBIMH
nepeMbIYKAMH He pexke uyeM uepes 600 M npu cbeMKe B Macmrtabax
1:1000 u 1:500 u uyepes 1000 M npu cbemke B Macuurtabe 1:2000.

Bce BHabl cheMouHoro  OCOCHOBAHHA MpPHBSA3HIBAIOT K NYHKTaM
r1aBHOH reofe3HYeCcKOoi ONophI.

§ 105. MeH3yJibHasi Cb€MKa CUTYaUHH H peJbeda

CbeMKa cHTyauHH H penbeda BeaeTcsi ¢ TOH TOYHOCTbIO H MOAPOG-
HOCTbIO, KOTOpas NpeiycMOTPeHa AJf KaxkZoro Maciutaba CbeMKH B
uHcTpyKuusax. Tak, Hanpumep, B HHcTpyKuHn ['YT'K TouHOoCTL H fHeTalib-
HOCTb NJaHOB M KapT Macuuta6os 1:5000 u 1:2000 xapaktepH3yloTca
CJleYIOLIHMH NIOKa3aTeNsMHu:
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1) cpeaHsisi NOrpelIHOCTb B IOJOXKEHHH NpeAMEeTOB H KOHTYpOB
MeCTHOCTH OTHOCHTEJbHO OJIHX(ailIIHX TOYeK CbEMOYHOTrO OOOCHOBAHHSA
He MNOJIXKHA npesBHwarh B IJaHe 0,4 MM, a npejesbpHasi MOrpellHOCTb
1,2 MM, [Ing oco60 BaXKHHX NpeJMeTOoB H KOHTYPOB MECTHOCTH [pe-
AenbHas NOrpewyocTb ycranonseHa B 0,8 mm;

2) npu cpeMke W  H300paxeHHH Ha MJaHe CHPAMJAIOTCA TakHe
BHICTYMHI M HCKPHBJIEHHSI KOHTYPOB, KOTOphble BbIPaX<aloTCs Ha IaHe
BeJHYHHOH He 6oaee 0,3 MM;

3) HaMMeHbllasA IUVIOMlaAbL Yy4YyacTKa CeNbCKOXO3SHCTBEHHOrO Yroibf
HJH KOHTYPa MOYBEHHO-PAaCTHTEJLHOrO MOKPOBA, NpPH KOTOPOH 3TH yua-
CTKH H300paXkaloTCs Ha MJaHe, yCTaHaBjuBaerca: a) B 10 mMM? Ha naa-
He — JIJig XO3SHCTBEHHO-UEHHhX Y4YacTKOB HJIH MaJIOLEHHHIX, HO pac-
NOJIOKEeHHbIX BHYTPH LieHHBX; 6) B 25 MM2 — nas yuyaCTKOB, He HMe-
IOILHX XO3HCTBEHHOr0 3HAYeHHSA;

4) noOrpelHOCTh BLICOT TOUEK MECTHOCTH, PAacCUHTAHHLIX IO TOpH-
30HTaJsIMH, He AOJIKHA NMpeBbllIaTh ![3 MPHHATOrO CeyeHHA NMPH CbeMKax
B Maclwurabax 1:5000 u 1:500 (/2 cedeHnss — mpH CeueHHH pesbeda ue-
pe3 0,5 M) ans MeCTHOCTH C YrJaMH HakJoHa fo 2° H 2/3 ceyeHuss —
JJIS MEeCTHOCTH C yrJlaMH HakJoHa OT 2 go 6°. B JjecHoit MeCTHOCTH
3TH AONYCKH YBEJHYHBAIOTCA B NOJATOpa pa3a. [Js MECTHOCTH C yrJia-
MH HaKJOHa CBbilue 6° YHCJO TOpPH3OHTAaJeH JOJIKHO COOTBETCTBOBAThb
Pa3sHOCTH BLICOT, ONMpenesieHHbIX Ha meperu6ax ckara. Bce 3t nmojoxe-
1Hsl, OJHAKO, He pacnpoCTPAHAIOTCA HA CAYYaH, Korga NJaH COCTaBJSAIOT
IO MaTepHasJaM HHBEJHPOBaHHS  MOBEPXHOCTH, Trle ecTb OCHOBaHHA
npeabaBasTb 60Jiee BLICOKHe Tpe6OBaHHSA.

Tpe6oBaHHA K TOYHOCTH H300paKeHHA pesbedpa B HHCTPYKUHAX
I'YIK u T'occTposi coBnaaalor.

TexHHka H3MepeHHH MNpPH CbeMKe CHTyalHH H pesbedpa Takad xe,
Kak H B TaxeOMeTpDHYECKOH CbeMKe, HO KaKJas CHATadg To4Ka TYT Xe
HAHOCHTCA Ha mnJaHwer, a8 3TOro cHayajsa BHIYHCJAIOT TOPH3OHTAJb-
HOe MpoJIOXeHHe H3MepPeHHOro [JaJlbHOMepOM pacCTOSHHA H, MOJb3yACh
nomepeyHbIM MacmiTaboM H LHPKYJeM-H3MepHTeJseM, OTKJaghlBalOT €ero
BAOJIb CKOUIEHHOro pe6pa JHHEHKH KHnpereJs, 3pHTejqbHas Tpyba KOTO-
poro HampaBJeHa Ha CHHMaeMylo TO4Ky. Tak KakK NpH MeH3YJbHOH
CbeMKe NJaH (KapTa) MeCTHOCTH COCTaBJAETCS OJHOBPEMEHHO € Mpo-
H3BOACTBOM H3MepeHHH, TO 3TOT IJ1aH Jyullle COOTBETCTBYET MeCTHOCTH,
YeM COCTaBJIEHHbIH KaMmepaJbHO, HamnpHMep INPH TaxeOMeTPHUeCKOH
CbeMKe.

OTaenbHble MNJaHIIETH CbLEMKH, €CJH IMOCJAefAHAss  ONHpaeTcs Ha
NYHKTH TOCYAapCTBeHHOH OMOPHOH CeTH, pasrpaHHYHBAIOTCS MeXAy
coboit pamMkaMH, o06pasyeMbLIMH MEpHAHaHaMH H MapajajensMH, JHOO
CTOPOHaMH KBaapaToB. [aa Kaxaoro Mmacuitaba CbeMKH YCTaHOBJIEHH
CBOH pa3Mepbl MNJIAHIIETOB, a KaX/JAOMy INJaHIIeTy NPHCBAaHBaeTCA CBoOe
HaHMeHoBaHHe — HOMEHKJaTypa, O ueM nogpobHee H3n0xKeHO B ra. XVI.

B neproa npoH3BOACTBAa  MOJIEBHIX CbHEMOYHHIX PabOT eXeaHEeBHO
CHATYIO CHTYalHI0O H pesbed NEPEHOCAT TYWIbLIO NMyTeM KOMHPOBAHHA Ha
NpocBeT, Ha KaJbKy KOHTYPOB H KaJbKy BbicOT, KaJbkH COCTaBAAIOT
r1aBHLIM 06pasoM faJs BOCCTAHOBJIEHHS HAa MJlaHIeTe  CHTYallHH H
penbeda, MOTEpPSABIUHX UYETKOCTb H SACHOCTL H306pakeHHs B IpoLecce
NoNeBbLIX CbeMOyHbiXx paboT. MHOraa KOHTYpH  BLIYEPUHBAKOT TYIUBLIO
eXXelHeBHO Ha MJaHWeTe, TOr4a KaJbKy He BeYT.

Ilo 3aBepiueHHI0 CbEMKH CHTYalHIO H pesibe¢) BLIYEPYHBAIOT TYWIbIO B
o6LenpHHATLIX YCJAOBHBIX 3Hakax, a paMKy MJIaHLIeTa H 3apaMOYHhe Hal-
NHCH BBINOJHAIOT ¢ cobialofgeHdeM TpeGoBanuit uucTpykunii T'YIK, a
TaKXe HHCTPYKUHH BeAOMCTBA, BHIMOJHSABLIErO CHEMKY. 197



I'JIABA XIV
®OTOTONOIrPA®HYECKHE CbEMKH

§ 106. OcHOBHbIEe CBeleHUSl O HA3e€MHOH
crepeodoTOrpaMMeTpPHUYECKOH CheMKe

CrepeopoTorpaMMeTpHUeCKyI0 CHEMKY Has3bIBalOT TaKxe ¢ororeo-
doauTHOd, TaK Kak OHa mNpou3BoanTca ¢oroTeogoautom (puc. 106),
NpeACTaBAAIOUIHM cOGOH cOoeaHHEeHHe TeOoA0JHTa C ¢HOTOKaMepoil.

Ecan chororpagupoBath MeCTHOCTb C ABYX ToueK Ga3Hca, pacmo-
Jarasi ONTHYeCKYl0 OCb ()OTOKaMepnl MO JABYM B3aHMO NapaJljiejbHLIM
HanpaBJIeHHAM, TO TNOJYYHM JBa CHHMKa — crepeonapy. Ilpu paccmar-
PHBaHHH cTepeonmaphl OGOMMH TIJIa3aMH OJHOBpPEMEHHO HJH B CTepeo-
CKOM moJy4daercsi crepeosghdexr, 3akMOYalOIHHACA B TOM, YTO MeCT-
HOCTL MpeAcTaBJsieTcsl He IJocKo#, a o6bemHoll. Ilosb3ysach 3TuM mpo-
CTpaHCTBEHHBIM H300pa:KeHHeM MEeCTHOCTH MOXXHO C MOMOLUbIO ClielHaJb-
HHX npr6OpOB ompefiesiHTh BCe Tpu KoopAuHatH X, Y, Z mo6Gofi TOuKH
MeCTHOCTH.

OnTtHyeckHe OCH (OTOKaMeph pacmoJiaraloT TOPH3OHTAJNbHO H, KakK
NpaBHJIO, NepNeHAHKYJASPHO K JHHHH 6Gasuca ¢ororpadHposanus (cay-
yail HopMaabHoOro pacmnoJioxenusa oceit). Muorpa ¢ororpadupyior ¢ or-
KJOHEHHLIMH OT MepHeHAHRKYJspa OCAMH, HO He 06513aTesIbHO NMPH COXpa-
HEHHH NapaJjiJieIbHOCTH OCeli KaMepH TNpH YCTaHOBKe mocJjefted Ha o6eHx
Toukax 6asHca.

[TpocTpaHcTBeHHHe KoopanHath X, Y, Z omnpenensitoT, noJb3ysich
CBA3bI0 HX C KOOPAMHAaTaMH TOR Xe TOYKH Ha (OTOCHHMKe. 3a HayaJo
CHCTEMH MPOCTPAHCTBEHHHX KOOPAHHAT NPHHHMAIOT ONTHYECKHHA LEHTP
S, 00beKTHBa NPH MNOJOXEHHH (OTOKaMepn Ha' JeBOH Touke Ga3Hca.
3a ocs X NPHHHMAIOT HampaBJieHHe T'OPH3OHTaJbHOH MNpoeKuHH G6a3Huca,
3a ocb Y — HampaBJieHHe ONTHYecKOR ocH ¢oTokaMepH B JieBOH TOu-
Ke S;, 3a ocb Z — BepTHKaJbHY10 auHHIO (pHc. 107).

JAns cayyas HOpPMAaJbHOrO pacmnoJioxeHHs ocefi ¢oTokamepn KOOp-
anHat Xe, Ye, Zc Toukn C MecTHocTH, cororpadpupoBaHHOM C TOUEK
M u N 6asznca MN, BHUHCJAAIOT 1NO H3MepeHHbIM Ha CHHMKe KOOPAH-
HaraM X, Z ee H306paXKeHHA ¢ MO ¢opMyJaM

b
b
YC=—f.
b » (XIV.1)
2 . —
Cy — p ZC"
b
2r =— 2, .
C! p C!

Has ciydary ¢beMKH ¢ paBHOMEPHO OTKJIOHEHHHBIMH OcAIMH (oTOKa-
MepH Ha yroa (¢ OT meprneHAHKyJspa K 6asucy c¢opmyan 6ynyrt cJje-
AYIOLHMH:
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Mo3TOMy HCKOMas OTMeTKa TOYKH C BhIUHCJAsleTcs” ABaXKAL MO ¢opMy-
JaM
He=Hy+i,+ 2, |

rie {; H {3 — BBHICOTHl KaMepbl COOTBeTCTBeHHO Hal TouxkamH 6as3uca
MuN; Hy 1 Hy — otMeTkH Touek M u N 6a3suca d¢otorpadupoBanus
MN.

C MeHbllleH TOYHOCTLIDO KOODAHHATHI MOMHO OMNpeAeaHTb rpadu-
YeCKH Ha OTNeyaTKax CHHMKOB H BHIYHCJHTL NO HHM MPOCTPAHCTBEH-
Hble KoopAHHaTwi no ¢opmyaam (XIV.l). Bennuuny mapasanaxca p cae-
JdyeT BHYMCJATbH, OPHHHMAas BO BHHMaHHe 3HAKH aOCUHCC X, H X, OLHOM
H TOHl J>Ke TOYKH M YYHThIBas NPH 3TOM, UYTO p — BeJIHYHHA BCeraa Io-
JoxurenabHasa. Ha puc. 107 CHHMKH JHUeBO# CTOPOHOH, T. €. 3MYJbCH-
OHHBIM CJIO€M, HampaBJieHH, Kak H JOJIKHO ObiThb mpu ¢oTorpadupoBa-
HHH, B CTOPOHY CHHMaeMoi MecTHOCTH. IIpH rpadHueckHx H3MepeHHAX
Ha OTNeYyaTKax CHHMKOB JiHIeBasi CTOPOHa HMX OniBaeT, KOHeYHO, MOBep-
HyTa K paboramlolleMy Ha CHHMKe, a MOTOMY corjacHo obuieMy npaBH-
Jy 3HaK MJIIOC HY>KHO NOCTaBHTb Y MPaBOro KOHIA OCH X, 3HaK MHHYC —
y JeBoro. 3a Haya/Je KOODAHHAT Ha CHHMKe NpHHHMaercs Touka O
nepeceyeHHss oce xx M 2z. Yepes Touky O KOTOpYIO HA3LIBAIOT [JaB-
HOM TOYKOM CHHMKa, IPOXOAHMT OmNTHYeckasd ocb ¢orokamepnl. OcH xx
M 2z NPOBOAAT KapaHAAlIOM HA OTNEYaTKAaX CHHMKOB, MOJIb3ySICb OCO-
6bIMH METKaMH Ha CHHMKax, NOJy4YamoWHUMHCA NpH ¢otorpadHpoBaHHH
COOTBETCTBYIOLIHX BHIpE30B Ha paMKe ¢oTokaMeph. POKyCHoe paccTo-
siiHe f (OTOKaMepnl BBHIMHCHIBAETCA H3 macnopra (oToKamephl, eCJH OHO
He OTNeyaTajJoChb Ha CHHMKaxX. Tak Kak HeraTuB mnpu ¢otorpaduposa-
HHH pacrnoJiaraercss B TOYKe 3aJHero ¢oxyca 06bekTHBa (POTOKaMepHl,
TO OHO paBHO SO — pacCTOSIHHIO OT lleHTpa OO6beKTHBA A0 HeraTHsa.

Boiuncnennsie koopanHathl X M Y 1no3BosnsioT HaHecTH Touky C
Ha NJIaH TOJIbKO OTHOCHTeJbHO JaHHOro 6as3Hca ¢ororpadpHpoBaHHS.
Jdas Toro uro6n COCTAaBHThL IJIAH, HCMOJbL3YyS CHEMKY C HECKOJbKHX
6a3ncoB ¢ororpapupoBaHus, HeOoOXOQHMO  ONpeLeJHTb KOOPAHHATLI
JieBbIX TOyeK 6a3HCOB M [AHPEKLHOHHHeE YrJbl HanpamJeHHH OnTHuec-
KHX OcCeii B CHCTeMe reo/le3HYyeCKHX OMOPHHIX NyHKTOB. Ilid 3Toro Tou-
KH 623HCOB NPHBA3LIBAIOT B [0JIe K ONOPHLIM MyHKTaM.

Onpegenenne NpocTpaHCTBeHHBIX KoopAuHaT X, Y, Z Touek MecCT-
HOCTH C MOMOLIbIO CTEpeoKOMNapaTopa H NOCTpPoeHHe MJaHa MO 3THM
TOYKaM fBJseTCH 3ajayeil TPypoeMKOH M KponoTanBod. B Hacrosiee
BpeMsi HMeloTcss NpHOOPH, HamnpHMep CTepeoasrozpagel, C TOMOULbIO
KOTOPBLIX MJIaH CTPOHTCA aBTOMaTH4YecKH. CtepeoaBTorpad HMeer CTOJ,
HajJ KOTOpPHIM C NOMOILbI0O MaXOBHYKOB MepeMelllaeTCA pbLlyar ¢ Kapau-
pawoM. [locne ycTaHOBKH Ha INKajnax  H3MepHTesNbHOro npubopa
HauaJbHEIX oTcueToB aaf X, Y u H MOXHO TaK ynpaBasThb [JBHXe-
HUeM pblyara C KapaHAalioM, 4YTO BHAHMag B CTepeockol OMNTH-
yeckasi MeTka (mo ¢opme MOXOXXa Ha NEpPeBEepHYTYIO KameJbKy >XKUAKO-
cTtH) Oymer Bce BpeMs KacaTbCfi CBOHM OCTpPHeM IOBEepPXHOCTH CTepeo-
mopesaH. Ecau nepeMelate MeTKy NpPH yCTaHOBKe Ha lIXaje OTCYeTa
H, paBHOro oTMeTKe TrOpPH30HTaJ/H, TO KapaHaauw OyjaeT BbiuepuUHBATh
3Ty FOPH30HTajJib Ha uYepTeXXHoH OyMare, 3akpenJleHHOH Ha CToJie CTe-
peoaBTorpada.

POTOTEO0J0JIHTHAA CbeMKa NpHMEHAETCS MNPEeHMYLIECTBEHHO B TIoOp-
HOH MECTHOCTH, TPYAHO AOCTYNHOH AJis CBEMKH APYTHMH CpeacTBaMi.
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ITostoMy (OTOTEOROJHTHYI0O CBHEMKY NPHMEHSIOT [PH NPOEKTHPOBaHHH
B CTPOHTEJbCTBE THAPO3JNEKTPOCTAHUHH, »KeJe3HhX M WOCCeAHBIX H0-
por, KaHaJjioB B rOpHbiX ycJoBHfiX. Takaa cbeMka CBf3aHa ¢ TPyAHOCTsI-
MU npH paboTe Ha KpYTHIX CKJOHax, Korjga AJsfl NMOAIOTOBKH MECTHOCTH
NOA CTaHUHH (OTOTEOJONHTA H OMNOPHbie MYHKTH NEHXOAHTCA mnpHbe-
raTb K MOMOILH aJbIIHHHCTOB H B3PbIBHHKOB, a 000pyloBaHHE NOCTaB-
JTb C TNOMOILBIO BeprosieToB. Tak 6bJO, Hanpumep, NPH CTPOHTE]b-
ctBe Tokroryaickoft I'9C Ha p. Hapnine.

POTOTEONONHTHYIO CBEMKY NPHMEHSIOT Takxe: 1) LA H3yueHus
Redopmauuil coOpyxeHHA; 2) ANA H3IMePEHHs TpeIHH Ha COOpYXe-
HUAX H HAGJNIOAEHHS 3a MX H3MEHeHHsAMH; 3) M/l apXHTEKTYPHOH CbeM-
KH CYUleCTBYIOUIHX 31aHHH; 4) 1As onpefeneHHsl HANpaBJeHHA H CKO-
POCTH TeyeHHsi B peKax M KaHaJjax; 5) A/ H3yyeHHA AHHAMHKH Of0N3-
Hedl; 6) AN H3y4yeHHsl XapaKTepa BOJIHEHHH Ha BOJHOH MOBEPXHOCTH.

§ 107. Tunbt ¥ YCTPOHCTBO POTOTEOLOJHUTOB

C noMowbio $HOTOTEOLONHTOB peillaloT ABe 3aaauH — ororpadu-
PYWOT MECTHOCTb H CO3JalOT reoje3Hyeckoe 0GOCHOBaHHe boToTeon0HT-
HOH CbeMkH. B HeKOTOpPHX  KOHCTPYKUHAX (GOTOKaMepbl H TEOAOJHT
CKPEIVIEHB! JKeCTKO M MpEACTaBJSIOT OLHO Lesoe, Hanpumep ¢ororeoso-
mute C-4 u TAJI. TakHe OTOTEOROAHTH, OGLIMHO OGJErdeHHOTo THIA,
6oJibille MOAXOAAT AJA BHIOJHEHHS paboT B 3KCNEAHIHOHHBLIX YCJIOBHSAX.
Jlaa Gonee cTauHOHapHHX H Gojee TOYHHX pPaboT NPHMEHAIOT GOTN-
teonoautnl «[eone3usi». (CCCP) u ¢upmu <«lleiice» (FIAP) — C3-b,
CB-5, TAN, Photheo 19/1318 u np., y KoTopex ¢oTOKamMepa H Teo-
INOJIUT pa3beAHHEHbl H KaX/[bli H3 HAX B OTAEJbHOCTH MOJXeT YCT4HaB-
JIHBAaThCA Ha OJAHOH H TOH Xe NOACTaBKe H BpallaThbCA BOKPYr BepTH-
KajibHOM OCH, NpHYeM TEOAOJVIHT NpelHa3HaYeH AJA CO3JaHHA IJIAHO-
BO-BbHICOTHOrO O0OCHOBaHHA (OTOTEONONATHOH CHeMKH. DdoTokaMepu Yy
3THX THNOB (OTOTEOAOJHTOB HMEIOT OPHEHTHPHOe YCTPOACTBO, C MOMO-
11bI0 KOTOPOro ONTHYeCKas oOcb (OTOKaMepnl YCTaHaBJIHBAeTCA Iep-
NeHAHKYJAAPHO K JIHHHM 6a3nca ¢ororpadHpoBanus JHOO MO KaKHM-IHOO
HHbIM 3aJlaHHBIM T'OPH3OHTaJbHHM YrjioM K Hemy. Ocb BpallleHHs ¢o-
TOKaMepbl NPHBOAHTCA B BepPTHKAJbHOE IOJOXKEHHe C MOMOUIbIO  IH-
JIHHPHYECKHX YPOBHeH.

doTokaMepsl pas3nnuyaloTca no ¢popmary cHuMKoB: 6)9, 1015,
13X 18, 18X24 cm. B CCCP naun6Goablliee pacnpocTpaHeMHe NOAYYHJIH
¢otoreononntnl Photheo 19/1318 ¢ ¢opMaTtoM cHHMKOB 13X 18 cM,
¢ ¢oKycHbIM paccTosHHeM ¢oTokamepH 19 cMm. OpHeHTHpHOe ycTpofi-
CIBO y Hero COCTOHT H3 TODH30HTAJbHOro JAHMOa, HarJayXxo CKpeJeH-
HOro ¢ KopnycoM ¢oTOKaMephl, 3pHTeNbHOH TPYyOW H OTCYETHOTO MHKPO-
ckona. Mmeerca Takxke H BepTHKaJbHHA AHMO. ToyHOCTb OTCueTa Mo
aumbaM 1’. [las yBeJHueHHS noasi H300pakeHHS OGBHeKTKB ¢OTOKA:
Mephl MOXET NepeMellaThCHd MO HanpaBJdioweid BBepx Ha 30 MM H BHH3
Ha 45 MM OT HcxogHoro nosoxeuuda. B komminekr Photheo 19/1318
BXOJHT TeolonHT-TaxeomeTp Theo-20, ¢ TouHocThlo OTcyeTa 6” Mo ropw-
SOHTaNbHOMY H BepTHKaJbHOMY Kpyram. Kpome Toro, B TOT e ¢oro-
TEOAOJHTHHH KOMMJEKT BXOAAT 2-MeTpOBasi HHBapHasfA pefika AAA H3-
MepeHHsi NJiHHB 6asHca, 3 pa3lBHXKHLIX  IUTaTHBA, TPH MAapKH, TpH
Tperepa, TpH OTBeca Ha ILuHype, 24 KacceThl, IOCTHPOBOYHOe INPHCNOCO6-
JieHHe.

HOns $oTOTEOROJHTHEIX CHEMOK oco6oro HasHauyeHHss (a He ToImoO-
rpabHyecKkHX) 4acTo ¢ OyeHb OJH3KHX pPacCTOAHHA NPHMEHAIOT CMapeH-

202



Hble (oTOoKaMepbl. DKCNO3HLUHA OCyllecTBJAAETCH OGEHMH KaMepaMH B
OAHH H TOT XK€ MOMEHT, CHHXPDOHHO. TaKkOA KOMIJIEKT Ha3blBalOT CTepeo-
dororpaMMeTpHyeckol ¢oTokamepoil. Ee npuMeHsloT, B 4aCTHOCTH,
I/ H3yYeHus AHHAMHKH ABHXKeHHH pa3jIHYHHIX OOBLEKTOB, B TOM YHC.je
H AJS H3YyuyeHHs ae(opMalHH COOpPYXKeHHH, HCMNOJb3ys IHCTAHLHOLHbLIE
CpeACTBa ynpasJleHHsl CbeMKOA, B noAoGHHX ciyyasx yyacTsyeT 4er-
BepTas KOOpAHHATa — BpeM1.

§ 108. IMoaeBbie 1 KamMepaabHbie paGoThl TONOrpadHyecKom
boToTEONONUTHON CBEMKH

[To HasHayeHHIO, COCTaBY H MeTOAaM HCNOJHEHHs MOJeBLIX A Ka-
MepaibHRIX paboT pasaHyaloT ABa BHAA (OTOTEOAOJNIHTHOH CbEeMKH —
TONOrpagHYecKyio H ClenHaJbHYIO.

[lpn TomorpadHyeckoit HOTOTEORONHTHOH CheMKe, BLINOJHAEMOA C
Uesabl0 MOJY4YEHHs  TonorpapHuyecKHX KapT H mnaaHoB B Macuurabax
1:500, 1:1000, 1:2000, 1:5000, 1:10 000, B coctaB paGor BxoasaTt: 1) co-
cTaBJjieHHe npoekta pabor (Bn6op MacwiTa6a CbeMKH, COCTaBJieHHe
nporpaMMbl pa6oT M CMeThl Ha HHX, KaJeHZapHOro nJjaHa) 2) peKkorHo-
CILHPOBKAa y4acTKa CbeMKH (OCMOTp CHTyaUHH H peibeda MECTHOCTH, Bhl-
60p THMa reoAe3HYeCKOH ONOPHOH CeTH CbheMOYHOro O6OCHOBAHHS, MecCT
pacnosioxxeHus 6a3HcoB ¢oTorpadUpoBAHHA H KOHTPOJLHHIX TOYEK);
3) co3naHHe reofe3H4YecKoii OMOPHOH ceTH (yCTaHOBKa 3HAKOB CeTH,
H3MepeHHs B CeTH, [peABapHTeJbHOE BHIYHCJIEHHE KOOPAHHAT H OTMe-
TOK TOUeK CeTH); 4) co3laHHe CbeMOYHOro pa6oyero OGOCHOBaHHSA H
NJIaHOBO-BLICOTHasA MNpPHBA3KAa TOYeK 6a3HCOB H KOHTPOJbHHIX  TOYek,
5) ¢ororpapHpoBaHHe MecCTHOCTH; 6) H3MepeHHe HJHH 6a3ucoB ¢oToO-
rpagpupoBaHud; 7) n1abopaTopHbie H KaMepaJibHble PaGOTHI.

Toykn reose3anyecKkofi ONOPHOM CETH 3aKPeMJAIOT, H BCe H3MepeHHs
B Hed npou3BoasT corsylacHo HHCTPYKuHAM [YI'K. Toukn cvemouHoro
0o60CHOBaHHA, TOYKH 6a3ncoB ¢ororpadHpoBaHHs, KOHTPOJbHLIE TOUKH
3aKpemJaloT BPEeMEHHHMH 3HaKaMH, 3a6HBaeMbIMH BpOBeHb C 3eMJiel
MeTaJ/IH4eCKHMH TPyOKaMH HJH IUTHPSIMH H YacTHYHO  JepeBAHHHMH
KOJbSIMH C rBo3jieM B TOpile. KOHTpOJIbHBIe TOYKH ellle H MapKHPYIOTCH,
T. e, 0603Ha4alOTCA TYpaMH HAH BeXaMH C NpPHKpeNmJieHHbIMH K HHM LIH-
TaMH H3 ¢aHepn HJH [JOCOK, Ha KOTOpPHIX Kpackoil H3o6paxaiorcs ¢u-
ryphl NpaBHAbHOH reoMeTpHYeCKOA ¢opMul (OHH UETKO MOJKHH H300-
paxaTbCi Ha (POTOCHHMKax). KOHTpPOJBHHMH TOYKaMH Morytr O6HITb H
npeiMeTh MECTHOCTH, H3o6paxkamwoluHecs Ha ¢orocHMMkax. Ha3Haue-
HHe KOHTpPOJbHHX (a no [118] — KOppPeKTypHHIX) TOueK — MpoBepkKa
TOYHOCTH ¢OTONJNaHA.

CpbeMoyHoe 060CHOBaHHe CO3RaeTCsl MPOKJAAAKOA TEOAOJNHTHHIX H
HHBEJHDHHX XOAOB, MOCTpPOEHHeM aHAaJNHTHYeCKOA ceTH («MaJod TpH-
aHryJsiuu»), 3aceykaMH. TOYHOCTL CbeMOYHOro OOGOCHOBAaHHA [AOJIXKHa
COOTBETCTBOBaTh Macwmitaby CbeMKH, YTO IPEeAyCMOTPEHO B HHCTPYK-
uUHAX no TromorpadHyeckHM cheMKaM. [eone3nyeckas npHBA3Ka 06A-
sareJbHa JJiA BCeX JeBHX TOueK 6a3ucoB  ¢ororpadupoBaHHs. Bcee
KOHTpPOJIbHbie TOYKH IPHBA3LIBAIOTCA TOJBKO MNpH CbeMKax B MacuITa-
6ax 1:500 u 1:1000, a npu cheMkax B Macwrabax 1:2000 u 1:5000—
TOJbKO YacTHyHo, KOOpAHHATH OCTaNbHWX KOHTPOJIBHBIX TOYeK omnpeje-
AKI0TCA POTOrpaMMETPHYECKHM TYyTeEM.

TouyHoCTp (HOTOCHEMKH 3aBHCHT OT YyHaJleHHOCTH O6beKTa CbeMKH
or ¢oTokaMepn. B cBsisH ¢ 3THM jaaA Maciutabob  cbeMkH  1:500,
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1:1000, 1:2000, 1:5000 pexoMeHayeTCcsi COOTBETCTBEHHO NPHMEPHO CJle-
Aylolas HaubGoJbluas AONMycTHMas yaaJseHHocts B kM: 0,3 0,6; 1,0; 2,0.

ToyHoCTb (POTOTEONONHTHOH CHEMKH HAXONHTCA B INpPAMOH 3aBHCH-
MOCTH TaKXe OT AJHHH G6a3uca ¢ororpadpupoBaHus. Pasmepnl 6Gasuca
BbIYHCJIAIOT 1O popmyJe

Ym
B=—""F—, (XIV.2)
y
rae Y — HaunGosbuiee AONyCTHMOe yaaneHHe oT ¢orokamepn  (HaH-
6osiblliee OTCTOfIHHE); Mp — TOTPELIHOCTh OMNpefe/eHHss TOPH30HTaJb-
Hore mapaJJakca, f — ¢oKycHoe paccrosinHe ¢otokamephn. Ilpn pac-

]

m
yerax O0OblYuHO MNpHHHMaT mp=0,01 MM;—E‘=W)(OTHOCHTeJleaﬂ
y

NOTPELIHOCTL oOmpejaeneHnss opaHHate Y). Ecian dokycnoe paccrosnue
f=200 MM, To HauGoabulylo AJHHY 6asnca ¢ororpadHpOBAHHS NPHHH-
maioT paBHOi 0,25 Ymin, HauMeHbwy10 0,05 Ymax.

dororpapHpoBaHHe MECTHOCTH NPOH3BOAAT A0 H3MepeHHa O6a3u-
coB ¢otorpadpHpoBannsa. JIas storo Ha ABYX KpaiHHX TouKax G6asuca
YCTaHABJIHBAIOT CHayaJja IUTATHBLL, 3aTeM Ha OJHOM H3 IUTAaTHBOB YycC-
TaHaBJHBAOT (OTOKAMEpy, Ha APYroM — BH3HPHyI0O Mapky. [losm3yscs
ODHEHTHPHLIM YCTpPOHCTBOM  (OTOKaMephl, HABOAAT €ro 3PHTEJbHYIO
Tpy6y Ha BH3upHYl0 MapKy. Ocb poTOKaMepbl PacHOJIOKHTCA NPH 3TOM
NeprneHaHKYyJsiPHO K JIHHHH 6Ga3uca (HopMaibHBIA caydall CbeMKH), HJH
nog KakHM-JH60 APYrHM 3aaHHBIM YrJOM K JIHHHH 6askca (ckolueH-
Hoe pacnoJioxeHue OcH ¢ortokaMephl). Ilocae skcmonHpoBaHHA ¢oTo-
KaMepy H BH3HPHYIO MapKy MEHSIOT MeCTaMH H ¢OoTorpadHpymoT € apy-
rod ToukH 6asuca. Jasg onpenejeHH Heo6XONHMOM IPOAOJIKHTENbHO-
CTH BPEMEHH 3KCHO3HLUHH B pAa3sHHIX YCJOBHSIX OCBEIIEHHOCTH MECTHO-
CTH NOJIb3YIOTCS 3KCIIOHOMETPOM.

HanHy 6asuca ¢ororpadupoBaHHsi B cJyuae NPHMEHEH:sl KOMILJIeK-
ta ¢ototeogonura Photheo 19/1318 H3MepsioT ¢ noOMOIIBLIO  AaJbHO-
MepHO#A nHBapHOfl peHKH M nyTeM u3MepeHHA (c omnOkod He Gosee
2”) TteopmoautoM Theo-020 napaanakTuyeckoro yrja y MeXAy Map-
KaMH JaJjbHoMepHofi peiiku aaunoft [ (puc. 109). IlasbHOMepHylO peH-
Ky H TEOJOJIHT YCTAHABJHMBAIOT HAa Te e LITAaTHBL,, KOTOpHe OLLIH YC-
TaHoBJeHbl A ¢ortorpapupoBanua. IanHy 6asuca B BbiUHCJAAIOT 1O
dopmyne

¥

!
=—ctg - (XIV.3)

OaHOBpeMEHHO C H3MepeHHeM TOpPH30HTANbHOrO yrjaa y H3MepSioT
H YroJ Hak/JoHa 6a3Hca K TrOpPH3OHTY, YTOObLI MOTOM BLIYHCJIHTHL MAJNHHY
ero ropH30HTaNbHOTO MPOJIOKEHHS.

dotonabopaTtopuble paboTh 3aKJ/OYAIOTCSl B NPOsiBJEHHH HeraTHBOB
H MeYaTaHHM C HHX KOHTAaKTHLIX OTmeyaTkoB Ha Gymare. Jlaa atoro He-
06X0onMMbl: 1) XHMHUECKHe pDEaKTHBBI AJf COCTaBJIeHHA MNPOsIBHTENA H
dHKcaxka; 2) cTek/JsHHas Nocyjaa Ans nposislTess H ¢HKcaxa; 3) 6ay-
KM Aas o6paboTKH HeraTHBOB; 4) KiOBeTbl AN CYWKH  HEraTHBOB;
5) kpacHwblit ¢ouapb; 6) ¢orobymara; 7) KomHpoBaJbHOe MpHCHOCO6-
JeHHe; 8) crtepeockon s AeiiHpHpoBaliHsA CHTYAalHH MECTHOCTH Ha OT-
rcyaTKax CHIIMKOB,
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Puc. 109. Cxema onpeaesenua Ga3zuca ¢otorpadupoBaHus

KaMepanpHble reopesnyeckue pa6Gotbi NpH (HOTOTEOIOJHTHOM TO:I0-
rpagpHyYeckOi CbEMKe 3aKJIOYaloTCA B COCTaBJEHHH CXeM  CO3JaHHOHM
reofie3HYeCKOH OMOPHOH CeTH H CbeMOYHOro 0OOCHOBaHHs, pacmoJoxe-
HHA 6asHcoB (oTorpad)HPOBAHHA H KOHTPOJIBHHX TOYEK, B NpOBepKe IO-
JIeBhIX XKYPHAJIOB H3MepeHHH, B yBsi3Ke H YPaBHHBAaHHH pe3yJIbTaTOB I3+
MepeHHHt B OMOPHOIl CeTH, B BHIYHCJIEHHH KOODAHHAT H OTMETOK TOueK
OMOpHO#H ceTH, 6a3HCOB M KOHTPOJbHHX TOueK. OpraHH3auus H NPOH3-
BOJACTBO Tomnorpa¢uyeckoii ¢(OTOTEONOJHTHOH CHEMKH B KPYNHLIX Mac-
wtabax ¢ 60JblIOH NOAPOOHOCTBIO H3JIOXKeHb B [118].

®oTOTEO0NIHTHAA TOMOrpadHyeckass CbeMKa 3a IOCJeAHHE TOAbl
yCMeIHO NPHMEHAJNacCh H A/ CbEeMKH IIJIOCKO-PAaBHHHHOH  MECTHOCTH
[60], B uacTHOCTH yYacTKOB CYILLeCTBYIOIUHX COPTHPOBOYHBIX XeJie3HO-
JOPOMKHBIX CTAHLHMH.

Pa3BuTHIO MeToga (OTOTEOJOJHTHOH CBEMKH CHOCO6CTBYyeT NOsB-
JeHHe HOBBLIX 6oJiee COBEpUIEHHBIX CTepeopOTOrpaMMeTpPHYECKHUX MNpH-
GopoB, 3HaYHTEJbHO YCKOPAIOIIHX H 06/IeryamooliHX npoulecc cocrasJje-
HHS MJIaHOB H KapT MECTHOCTH NyTeM aBTOMAaTH3alUHH H3MepeHHH Ha
CHHMKaXx, C 3aMHChi0 pe3yJbTaToB Ha nepgoJeHre, neppokapre (BLICOKO-
ToyHblt cTrepeokommapatop CKB-1, crexkomerp H np.), a Takxe npubo-
pPOB C aBTOMAaTHYeCKHM BbluepyHBaHHeM mJaHa (crepeoasrorpad T -4,
aBTorpag-njaHHKapT H Ap.).

§ 109. CneunanbHbie GOTOTEONOIUTHBIE CHEMKH
B CTPOMTEJILCTBE H apPXHUTEKType

B nepHoj H3bLICKAHHH H TNPOEKTHPOBAHHA COODYXKEHHH chneuHanb-
HYi0 (OTOTEONOJIHTHYIO CbeMKY BBIMOJHAIT JJfA CJAEAYIOUHX weJeH:
1) nmoacuera 00beMOB — 3eMJSIHBIX Macc, pa3pabOTaHHLIX Kapbepos,
HCKYCCTBEHHLIX COODYXKEHHH; 2) H3yueHHA OMNOJI3HEBHIX  SABJIEHHH;
3) H3yyeHHS HHTEHCHBHOCTH o0OpylwieHHss 6eperoB  BOJOXPaHHJIHIL,
4) H3yyeHHS CKOPOCTH H HampaBJIeHHS TeyeHHs BOAbLl B peKax H Ka-
Ha/nax; 5) H3yueHHs AHHAMHKH HaHocoB; 6) H3yueHHs MopneJeit coopy-
XKCHHA; 7) HM3yuyeHHSl THIPaBJHYECKHX MPolLecCOB HAa MOJeJsiX THApPO-
TEXHHYECKHX COOpPYKeHHH.

B neprona Bo3BeleHHA COOpPYXeHHH cHeLHaJbHYI0O CbeMKy BeayT ¢
uesablo: 1) perucTpauMu Xxona CTpPOHMTeJbHBIX paboT;, 2) omnpenesieHHd
o6beMa BBIMOJHEHHLIX 3eMJSIHLIX H CKaJbHBIX paboT; 3) onpejeeHHs
(opM H pa3MepoB CTPOHTEeNbHHIX KOHCTPYKUHMH; 4) H3y4yeHHs OCalOK H
nepopMalMH CTPOAILUXCS COOPYXKeHH#; O) NPOBEPKH BePTHKAJLHOCTH
CTPOSIIHXCSI  BLICOKHX COOpYXeHHH — 3aBojcKHx Tpy6, omop JIIII
M T. A, 6) Ha6aooAeHHil 3a TMPaBHAbHOCTBIO H TOUYHOCTBIO MOHTaXa
KPYMHOMaHeNbHbIX 3MaHHH H COOpyxKeHhil; 7) H3ydeHHs pPaboTHl CTpoO-
HTGJILHLIX MAlIHH M MeXaHHU3MOB.
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B CJIOXKHHIX YCJOBHSIX OKpYyXaiouleli 06cTaHOBKH; 8) HeOOXOAHMOCTD YYH-
ThIBaTh BHELEHTPEHHOCTb MepeAHed y310BOH TOYKH 06beKTHBA ¢OTOKame-
pbl H BBOAHTb 33 BHElUEHTPEHHOCTb NONPaBKH B H3MepsieMble FOpH30H-
TajJlbHble YIAH (NpH Tomorpagpuuyeckod ¢OTOTEONONHTHOHR ChbeMxe ITOH
nonpaBKOH NO MaJjloCTH npeHcGperaoT).

Jdas cbeMKH ¢ OJH3KHMX pacCTOAHHH CO3A4aHHW CJAeAYIOlllHe CTepeo-
¢oTorpaMMeTpHYecKiie KaMepH C fepeMeHHbIM (OKYCHbIM pacCTOSIHHEM:
CKHU-3, CKH-4, CKU-5 — koHcTpykuun H. . Hiabyenko, yHuBepca/ib-
Has ¢orokamepa YMK — 10/1318 ¢upmu «lledtice» I'IP). Crepeodo-
TorpaMMeTpHueckas  ¢oTokamepa Toi ke ¢upmMn  SMK-5,5/0808
(puc. 110) nMeer mocrosiHHoe (OKYCHOE pacCTOfiHHe, HO OHO pPacCCYHTa-
HO 1asi ¢oTorpapupoBaHHs TOJbLKO DpPH ompeleseHHOM AHanasoHe pac-
cTOAHHA. DOTOCHEMKY COOpPYIKeHHH MOKHO BECTH H JIOOHTEJNbCKHMH
¢doroannapaTraMH nocjie HEKOTOPOro HX NepeoGOPYNOBaHHA, O 4eM MOA-
po6Ho HanHucaHo B [104]. B sroii xe mouorpadpun Becbma 00CTOATE/ILHO
H2J/10)KeHhl Hay4yHoe OOGOCHOBaHHe, OPraHH3allHis H TEXHHYECKHe NpHeML
$OTOTEONONHTHOH CHEMKH B CTPOHTENIbHOM AeJie,

B TexHHyeCKOH JHTepaType Bce uallle NOABJAETCA ONHCaHHe CJaY-
yaeB TNpPHMEeHEeHHs1 Ha3eMHOH  CTepeopOTOrpaMMeTPHH B HHIXKEHEPHOM
nese. Hanpumep, B [107] onucan onbT (GOTOTEOAOJHTHOH CHEMKH Tep-
prropuit KpynHuX TIOLl, B 0COGEHHOCTH HalA3€MHHX KOMMYHHKaUHH,
YTO NO3BOJIHJO ONpefesNsiTb OTMETKH H JHaMeTphl TPYAHOAOCTYNHHX AJA
Her:OCpeJACTBEHHbIX H3MepeHHH BO3JylWIHHX TPy6ONpOBOAOB, KOOPAHHATL
yrJ0B 3AaHHH, rabaputhl COOpyXKeHHil, a BHCOKOTOYHas ¢oTtonaHopama
yCHELHO HCIO0Jb30BajlaCh apXHTEKTOpaMH [Jsi «BIHCHIBaHHA OPOEKTH-
PYeMLX COOpYXKeHHH B OKpyxKalowud Janawadr». B [73]) onucan onmurt
C aHaJHM30M TOYHOCTH NpHMeHEeHHS (OTOrpaMMeTPHH NPH HCIEITAHUH
MOjJeJH NHeBMaTHuYecKoM omany6ku. B [13] onncaHa paspaGoraHHas Ha
Kadeape ¢ororpaMMerpud  MOCKOBCKOrO HMHCTHTYTa HHXEHEpOB [e€O-
ne3nH, apapo¢dOoTOChEMKH H KapTorpagHH dororpaMmerpHyeckas anna-
patypa, KoTopas ¢ Hcnoab3oBaHueM JDLIBM npeannasnauena ans usy-
YeHHS AHHaMHKH JBHXKyIIuXxcs o6bekrToB., B [2]1] H3znoxen o6mep ¢oro-
rpaMMeTPHYECKHM METOJOM HCKYCCTBEHHHIX COOpYIKEHHH, MpHueM YKa-
3biBaeTcs Ha 6e30nmacHOCTb H 3KOHOMHYHOCTb MeToAa M0 CpaBHEHHIO
C HaTypHHIMH o6MepaMH. B [111] HamHCaHO O TexHHMKe onpeaesieHHSA
dedopMauufi coopyxkeHH#i ¢ momombio ¢otorpammerpu. B (4] npuso-
AHTCA oONHcaHHe (ororpaMMeTpHYeCKOW CbeMKH apXHTEKTYPHHIX CO-
OpyXeHHH 60JblIOH  NpoTAMeHHOCTH. B MoHorpadpmru [53] moapo6Ho
H3jaraercsi NpHMeHeHHe (OTOrpaMMEeTPHH AAA CBEMKH KpyTomnaaaio-
IIHX CKJOHOB H ¢pacagoB 3maHHA H cOCTaBJeHHe HX u4epTexeil —
«(pOHTANIbHKIX NJAHOB».

B HacTosllee BpeMs HMeeTCH BO3MOXHOCTb BeCTH 06paboTKy Ma-
TepHaJioB Ha3eMHOHA cTepeo(OTOrpaMMETPHUYECKOH CbeMKH B KaMepaJb-
HbIX YCJOBHSIX C NPHMEHeHHeM 9JIeKTPOHHHIX KOOpAHHATOrpadoB, a HH-
¢opMaluio, NOJNyyaeMyi0o €O CTepeopoTorpaMMeTpHYecKHX npubopos, o
CHUMaeMHX 00DbEeKTax XpaHHTb Ha nepdoJsienre, neppokaprax, MarHMT-
HBLIX JeHTax.

§ 110. Aapodorocremka. O6mee noHATHE

TonorpadHuueckne KapTo BCex MaciutaboB B gacrosilee BpeMf
COCTaBJSIIOTCS: NPEHMYIUECTBEHHO C HCIOAb30OBAaHHEM MaTepHaj OB a’pos
(¢oTocbeMKH,
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Jns cospaHua Ttonorpa¢HMyecKHX KapT MO MartepHasaM as3podoTo-
CbeMKH NDHMEHSIOT OAHH M3 CJeAYywIHX MeToAoB: 1) KOMOGHHHpOBaH-
HHH, 2) crepeopororpaMMmeTpHyeckHii. B mnepBomM cayuae maaH C¢ H30-
6pakeHHeM CHTYalHH MNOJY4YalOT N0 Martepuaiam ¢ororpacdHpoBaHHs,
a cbeMKY peabeda BeAYT B NOJie NPH NMOMOUIH MEH3yJaul, K AOCKe KOTO-
poi npHKpenssoT ¢oronsad. Bo BropoM cayuae peabep MECTHOCTH
H300pakaloT KaMepaJbHHM NYTeM IIpH NOMOMM cTepeodOTOrpaMMer-
pHYeCKHX mnpuO6opoB (CTepeoMeTp, CTepeonJaHurpad, CTEpeonpoeKkTop
H Aap.).

[Ipu aspodorocheMKke HeO6XOAHMO BHIMOJHHTL CJEAYIOIUHH KOMIl-

JieKc pabor:

1) co3natbp rsaaBHoe reoje3Hyeckoe OOOCHOBaHHE — CeTb OIOPHBIX
NYHKTOB METOAOM TPHAHTYJALHH, INOJHIOHOMETDHH H reOMeTPHUeCKOro
HHBeJIHPOBAHHS;

2) ocCyuiecTBHTb MAapKHPOBKY MECTHOCTH OMNO3HaBaTEeNbHRIMH 3lia-
KaMH (NpH HEAOCTATOYHOCTH H2a MECTHOCTH YeTKO BbIPaXXEHHBhX KOH-
TypoB);

3) BLINOJIHHTL 3aJer (¢ororpadpHpoBaHHE MeCTHOCTH C camoJerta),

4) NPOH3BECTH reoae3H4yecKylo, MJAaHOBO-BLICOTHYIO MPHBA3KY OIO-
3HaBaTeJIbHbIX 3HAKOB (OMO3HAKOB) MECTHOCTH,

5) CryCTHTb CeTb OMOPHHX Tleofe3HYeCKHX TOuYeK MeroidaMH (oTto-
TPHAHTYJIALHH;

6) TtpaHcdopMHpOBaTh a3pOGOTOCHHMKH  (YCTPaHHTb HCKaXKeHHA,
BhI3BaHHbIE HAKJIOHOM CHHMKA, H NMPHBECTH a3pOodOTOCHHMKH K OAHOMY
3a1aHHOMY MaciuTaby) H CMOHTHpPOBaTh HOTOMIAH;

7) nmemHdpHpOBaTh a3pOPOTOCHHMKH (pPacno3HaTh HJH YTOUHHTD
BHI HJH KauyecTBO H300pakeHHOH Ha a3podHOTOCHHMKE CHTYaLUHH H
peibeda MeCTHOCTH);

8) npoBectH Ha a’3poOTOCHHMKAx TOPH3OHTAJH NpPH MOMOILH CTe-
peonprn6opoB aAHO6O MPOH3BECTH CbEMKY peJsibeda MPH MOMOUIH MEH3YJbl
C NpHKpeIJIeHHHIM Ha ee CTOoJIHKe (OTOMIAHOM.

Bo BpeMmsi as3pooTocheMKH caMoJjeT JieTaeT 1o 3apaHee paccyuTail-
HBIM MaplIpyTaM TakK, 4ToObl monepeyHoe NepeKpbiTHe a3pOPOTOCHHMKOB
CMeXHbIX MapuipyToB 6nino okojso 30%. MHTepBanbl BpeMeHH Mexay
OTAEJbHBIMH 3KCNO3HIHAMH PAaCCYMTHIBAIOT TaK, YToObl CMeXHble a3po-
(GOTOCHHMKH OJHOTO MapHIpyTa NepeKphiBajiiCh  (NMPOAOJBHO) MPHOMH-
3HTeJbHO Ha 609Y%.

CbeMKy, BHIIOJHEHHYI0 HECKOJbKHMH MaplIpyTaMH, Ha3blBaloT
CTJIOLIHOH, a OAHHM MapuUIpyTOM — MaplIpyTHOMH.

OcHOBHOe NpeHMYyLeCTBO MeToAa a3podOTOCHEMKH 3aKJjJiodaercs B
TOM, 4TO TomorpaduyecKHe NJaHhl H KapThl MOXKHO MOJY4YaTb 3HaAYH-
TeJbHO ObICTpee, 4eM APYrHMH MeTORaMH cbeMKH. KpoMe Ttoro, B mpo-
1ecce a’popoTOCLEMKH MOJY4yaeTcsi NPOMEXYTOYHAasl NPOAYKUHA — ua3-
POOTOCHHMKH H CMOHTHPOBaHHbBIe H3 a3pOGOTOCHHMKOB (pOTOCXEMuI,
KoTopble MOryT ObITb HCMOJIb30BAHHl [AJISl pelIeHHSI He TOJbKO XO3fAHCT-
BeHHbIX, HO H MHXeHepHHIX 3a4ay (HanpuMmep, Bblbopa TeppHTOPHH AAA
CTPOHTEJLCTBA TOPOJOB H TNPOMBILIJIEHHBIX NPeANpPHATHH, NpefBapHTe.!b-
HOH pa3pabOTKH IPOEKTa 3aCTPOHKH, BbIGOpa HampaBJleHH Tpacc co-
OpYy2KeHHH JIHHEHHOrO THIA M Ap.).

§ 111. AapodorocHumok. Porocxema

C cavonera MecTHOCTb <¢otorpadHpyoT aspodoroannapatamu
(ADA). dotorpadupoBaline C LeJbi0 NOJYyUeHHS TOMOrpapHYECKHX KapT
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Crumon

=
A

S N\ /77

Puc. 111. Cxema ¢roro-
rpagupoBaHua ¢ ca-
MoJera

BeJeTCA NMPH BEPTHKAJBLHOM TOJIOXKEeHHH ONTHYeCKOH OCH (OTOKaMephi:
OTKJIOHeHHe Jonyckaerca a0 3°. IlpoekTHpyloluMH JyyaMH NpH 3TOM
ABJAIOTCA JIYYH, HAYLUIHE OT TOYEK MECTHOCTH uepe3 ONTHYECKHH UEHTP
o6bekTHBA ¢oTOKaMepn (pHC. 111) MO NJOCKOCTH CHHMKa, pacnojoXKeH-
HOH ropH30HTaJbHO. EcaH MecTHOCTh 6yaer roOpH3OHTaJbHOH, TO H30-
Opa)keHHe Ha CHHMKe MOJYYHTCS B LEHTPaAbHOH NMpOEKUHH, He OTJHYAIO-
uefics B Npefesax CHUMKa OT OpTOroHanbHo#n mnpoekuud. Ilpakruuecku
MOJXHO CYHTAThb MJIAHOM H306paxKeHHe, MOJyyeHHOe NPH Pa3HOCTH BLICOT
Touek Ha MeCTHOCTH A0 100 M M OTKJIOHEHMH ONTHYCCKOHA OCH doTOKaMe-
pbl 1o 10°.

Maciuta6 as3podOTOCHHMKA paBeH OTHOIUEHHI0O MJIHHBI JIKHHH Ha
CHHMKe K ee AJIHHE Ha MeCTHOCTH, HampuMep (cM. puc. 111):

l ab
— = (XIV.4)
M AB
OaHoBpeMeHHO H3 Mogo6us TpeyroJbHHkoB abo u ABO BHAHO, 4TO
MacwiTab CHHMKa OJHOBPEMEHHO paBeH OTHOLIEHHI0 (POKYCHOro paccro-
fiHHA QoTOKaMepsl K BhicoTe doTorpadHpoBaHus, T. €.

1 f 1
M= H = H (XIV.5)
f

MecTHOCTb, OJlHaKO, BeCbMa peaKO ObiBaeT rOpH3OHTaJbHOM, a H3-
3a peabedpa H306parkeHHe Ha a3po¢oTocHHMKe He Oyzer NOAOGHLIM
M300paXKeHHI0 B OPTOrOHAJILHOH MNpOeKLUHH, KoTopoe Tpebyercs  aad
Kapthl. Macwra6 a3podoTOCHHMKa B pasHbIX ero yactsix He Oyner
ONHHM H TeM Xe, 32 HCKJIO4eHHeM cpeiaHeil yacTu cHHMKa. UTo6bl OCBO-
60IMTBCA OT 3THX HEeNOCTAaTKOB, MOJIOXKEHHe OMO3HaKOB Ha a3podoTo-
CHHMKe MNpH TPaHCHOPMHPOBAHHH HchpaBJjserca 3a peabed, a, Kpome
TOro, NMPH MOKTHPOBAHHH (OTOMJAHA HCMO/ib3YIOT CPeAHHE YaCTH TpaHc-
(OopMHPOBAHHBIX CHUMKOB.
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JInf HEKOTOpPHX wesedl NPOH3BOASAT as3popOTOCHEMKY NpPH HAKJOH-
HOM TNoJoXeHHH onTHyeckoi ocH A®DA. Takyw a3po¢oToCheMKy Hasbl-
BalIOT NepCneKTusHol, MOTOMY 4YTO H300paXkeHHe HAa CHHMKax Mnojyua-
eTCsl B II€PCMEKTHBHOH IPOGKLHH.

BBiily TOro, 4To B CBSI3H C H3MEHEHHeM BBICOT MECTHOCTH Ha OJHOM
mMaplipyTe a3podOTOCHEMKH H3MeHseTCs BhICOTa ¢oTorpadHpoBaHHs,
mMaclTaObl AazKe CMeXHhIX a3pOOTOCHHMKOB Mapuipyta ObIBalOT pa3Hbl-
mu. Tlpu TpaHcHOpMHPOBAHHM BCe a3pOQOTOCHHMKH NPHBOAAT K OAHO-
My MacliTaby — Maciutaby Tomorpaduyeckoil kapthl. OAHakKo a0 TpaHc-
(GOpMHPCBaHHA a3pOPOTOCHHMKOB OTMEYATKH HMX HA ¢oTorpadHYecKoH
G6yMare, moJlyueHHble HENOCPeJACTBEHHO C HeraTHBa H Ha3blBaeMble KOH-
TAKTHOIMU OTNEe4aTKamu, TPeACTaBAAIOT COGOH UeHHHIA MatepHan AaJf
H3HCKAHHi M MpPOEKTHPOBAHHS HHXXeHepHhx coopyxeHuil. Ha aspogo-
TOCHHMKAaX CHTYyallHsl MeCTHOCTH H3006paxaercs IIOJHOCTbIO, A0 MEJKHX
neTtaJieit, H306pa3sHTh KOTOpPHIE HA KapTe HeBO3MOXHO, K TOMY Xe Mac-
wtab CHHMKOB Bcerna B 1,5 — 2 pa3a kpynHee, yeM Macmital KapTh,
KOTOPYI0 NPeANoJaraloT COCTaBAATb, HCMNOJNb3Yys STH CHUMKH. Kpome
TOro, H3ydeHHe XapakKTepa MECTHOCTH [JIf ueJled CTPOHTeJbCTBA elle
6oabuie ob6JeryaeTcsds NOCPeACTBOM CTEPEOMOJeNH, KOTOPYI0O MOXKHO Ha-
6.1101aTh B CTEPEOCKON MO Mape CMeXHBIX a3po¢OTOCHHMKOB.

KpoMe oraespHbIX a3pOdOTOCHHMKOB, ARJsl CTPOHTEJBCTBA HCNOJb-
3yloT PoTocXeMbl, COCTaBJeHHble H3 HeTPaHCHOPMHPOBAHHLIX CHHMKOB
JHO60 NyTeM <«HAaKHIHOTO MOHTaXa», KOria HeoOpe3aHHbLle CHHMKH Ha-
KJaAbBalOT OAHH Ha apyro#t (puc. 112), nubo nytem npHKAeHBaHHA K
Kako#-1H60 OCHOBe CpeJHHX 4YacTed CHHMKOB, OGpe3aHHLIX B MecTax
NepekpbiTHA MO O6HIHM KOHTYpPaM MeCTHOCTH, H306pa’KeHHbIM Ha CMeX-
HbIX cHHMKax. [Ipn ucnosp3oBaHHH ¢oTocxeM [Jisi H3LICKAHHA H NPOEKTH-
pPOBaHHA COOpPYXKeHHA Heo6XOAHMO YYHTHIBATH, UTO CHHMKH MOTYT HMeETh
pa3nble Macmitabul. Jlna onpeneneHus maciwitaba a’podoTOCHHMKa cJe-
AyeT noJn3oBatbca ¢opmynoit (XIV.4), nas uero Heo6XOAHMO H3MEpPHTH
Ha MECTHOCTH H Ha CHHMKe, MO MeHblIeH Mepe, MO JBe NMPHMEPHO Hep-
NEHIHKYNAPDHbIE MeXAy cOOOA npsiMble JHHHH (3TO NO3BOJSET TaKiKe
YCTaHOBHTb, He TNOJY4YHJICA JH CHHMOK B IMepCNeKTHBHOH NPOEKLHH).
Bbiynciienne macmraba cHuMKa no ¢opmyse (XIV.5) Menee HamexHo,
TaK KakK Bhicota H c¢otorpadpupoBanHs H3BeCTHAa NPHOJIHIKEHHO.

Onpesnenenne MacwtaGoB OTAe/NbHHX a3pOPOTOCHHMKOB HJH CMOH-
THPOBAaHHHX Ha ¢orocxeMe o6./eryaeTci NpHMeHEHHEM KJIHHOBOTO Mac-
wraba (puc. 113), KOTOpPHI CTPOAT AAS KPYrJAbiX 3HAUEHHH YHCJIEHHOTO
macwraba (15, 16, 17 na puc. 113), BO3MOXHBIX Ha CHHMKax ¢ortocxe-
Mbl. Ha npuBegenHoM pHCYHKe KJHHOBO# MaciuTa6 TOCTPOEH AJfA 4YHC-
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Puc. 113. Kannosofi macwrtab
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JeHHBIX Macwrabos 1:15000, 1:16 000, 1:17 000; paccTosiHHA noanuca-
Hbl yepe3 kKaxnawvie 100 M. PacTBop uHpKyJs B3AT C JIHHHH Ha CHHMKe,
IJHHAa KOTOpOi Ha MeCTHOCTH paBHa 752 M, [lo k1HHOBOMY MaciuTaGy
BHAHO, 4TO MacwTtab aspodorocHuMKa paseH 1:16 500.

§ 112. Co3panne Tonorpaduueckoii KapThbl
no MarepHaJjgam aapodoTocheMKH

TonorpagHueckylo Kapry co31al0T JHOO Kom6unuposanHsim, JAHOO
cTepeodoTocpammer putecKum MeTOLOM.

B nepBoM cayuae H3 TpaHC(OPMHPOBAHHBIX CHHMKOB COCTaBJSANT
doronaaH, Ha KOTOPOM NOTOM H300paikaioT pejbed mnyTeM OGLIYHOI
MeH3yJ/bHOH cbeMKH. QortorpadHuyeckoe H306paKeHHe CHTYauHH Ha ¢o-
TONJIaHe, MPHKpPeNJEeHHOM K MeH3YyJbHOH JOCKe, He TOJbKO ocBoboxxnaeT
OT HeOGXOJHMOCTH CHHMAaTb CHTYalHI0 NPH MeH3yJbHHX paborax, HO
OueHb NOMOraeT NpH CbheMKe pejbeda. MeH3yny MOXKHO YCTaHaBJIHBAaTh
B TOYKAaX CHTyallHH H OpPHEHTHPOBAaTh IJIAHWIET MO TOYKAM CHTYaLHH.
BHICOTEI TOYeK MECTHOCTH MOXXHO BO MHOIHMX CJyuyasiX ONpefensTh, He
NoJb3ysCh HaJIbHOMepHOH peHKOH, Tak Kak YroJ HakKJoOHa A0CTaTO4YHO
H3MepfTb, HABOASA TpPyOy Ha TOUKH CHTYallHH, a pPacCTOsHHe — MO ¢o-
TonslaHy. Ilo OkKOHuaHHH cbeMKH peabeda GOTONNMAH  BhHIYEPUHUBAIOT
TYWIbIO, @ 3aTeM pacTBOPOM KpPacHOH KPOBSIHOH COJIH CMLIBAIOT C Hero
5MYJbCHIO H MOJYYaloT OPHrHHAJ TOnorpaQHyeckoro mnsiaHa Ha GesoH
6yMax<HOH OCHOBe.

[Ipn BTOpOoM MeTrone peabed H306pa’KalT B KaMepaJsbHLIX YCJOBH-
fX C NMOMOLbI0O CTepeonpHOOPOB (CTEpPeoCKONOB, CTEPEOKOMIApaTOpoOB,
cTrepeoMeTpoB). [lnaH MeCTHOCTH cOCTaBJAOT JHOO NMOCPeACTBOM IMOJY-
yeHHss (oTOMJaHa H NEepepHCOBKH HA Hero ropH3OHTaJsJeH CO CHHMKOB
(BH3yaJbHO HJIH C TNOMOLUBLIO TeX e cTepeonpH60poB), JH6O HA YHHBep-
caJbHbIX cTepeonpHbopax — MyJbTHIJIEKCe, CTepeOonJaHurpage, He MpH-
Gerag Kk cocTtaBJeHHio ¢oronnaHa. HITypBanbl yHHBepcadbHbIX NpPHOO-
pPOB COENHMHSAIOTCA C pbluaroM, Ha KOHIle KOTOPOro yKpelnJeH KapaHjaul.
LtypBaJasl BpaulamoT, NepeMellast ONTHYECKYIO METKY IO BHAHMOH Ha
CTepeoMOJesi NOBEPXHOETH 3eMJH JH60 No KOHTypy, JHOG0 MO TFOpPH30H-
Ta/H, COrJIaCHO YCTaHOBJIeHHOH Ha mkaJje npub6opa oTMetrke. B 370
BpeMs KapaHpaw O6yner BhiuepuHBaThb Ha uepTe:xHoi Oymare, pacrno-
JOXEHHOH Ha CTOJIHKe mnpxbopa, COOTBETCTBEHHO JHO60 KOHTYpP, JHOO
ropu3onTanb. CjenoBaTe/lbHO, B 3TOM CJjyyae OPHTHHAJ TomnorpagHyec-
Koro nyiana 6yzer cpa3y mocTpoeH Ha 6esioif ocHoBe.

dotorpagHyeckoe n3o6paxKeHHe MeCTHOCTH Ha a3pOpOTOCHHMKE He
CONep>KHT BCeX XapaKTepHCTHK JaHamadra, Heo6xoauMmbix AN oTtobpa-
)KeHHA ero Ha tornorpaduyeckoit kapre. [lewmndpupoBanne a3poPoTOCHHM-
KOB MNPOH3BOAHTCA C LeJbi0 JOMNOJHHTb CHHMOK HeNOCTAIOLIHMH Xa-
PAaKTEPHCTHKAMH MECTHOCTH, YTOUHHTb (QoTorpadHyeckoe H300pakeHHe
nyTeM IOJieBHIX oOc/eqoBaHHH, a Tak:Xe H KaMepa/abHbIM nyrteM. [e-
IIHQPHPOBAHHIO NMOABEPraloTCs H CHTyauHsl, H peaved MectHocTH. IlpH
JelwH(poBaHHH CHTYAllHH BLIACHAIOTCH, HalNpuUMep, Ha3HAuecHHe M 3TaX-
HOCTb 3/aHHM, MaTepHasbl, H3 KOTOPbIX MOCTPOEHbl 3AaHHA, THUOH MNO-
KPBITHA JOpPOr; BHAbI H BO3pacT JeCHbIX HacaxJIeHHH; CKOpOCTb H Ha-
IpaBJileHHe TeyeHH peK; BHAbl NOYBEHHOro MOKpPOBAa XapakTep H Ka-
YeCTBO MHXXEHepHbIX COOPYXKEeHHH; Fpy30NoAbeMHOCTb MOCTOB H T. 1.
Ilpn newndpupoBaluH penbeda BLIAeNSAIOTCH OCHOBHble GOpPMbI pesbea,
6poBKH 06pbiBOB M Teppac. HewndpupoBaiine KaMepasbHbIM NYTeM 3Ha-

212



YHTeJbHO o6JieryaeTcs C IOMOLIBIO CTEPEOCKONOB, B KOTOphle paccMmar-
pHBaeTcs crepeolnapa; BHAHMAas MNpPH 3TOM MOJeJb MECTHOCTH c03/aeT
6osilee ocTpoe BOCHpHATHe BCeX o0CO6eHHOCTeH JsaHAWIAdTa MECTHOCTH.

§ 113. IlpumeHeHune a3podOTOCBEMKH B CTPOMTENbCTBE

KpoMe HcmoJsib30BaHHA TONMOrpadHyecKHX KapT, CO3naBaeMhX a3po-
MeTOAaMH [aJs oObllerocy1apcTBeHHOr0 KapTorpagpHpoBaHHS, B CTPOH-
TeJIbCTBE NPHMEHAIOT a’3pogoTocheMKy B KpymHux macwmrtabax (1 : 500,
1:1000, 1:2000, 1:5000) mas cJaeaywowux ueied: 1) aaa nonayueHus
TonorpadHuYeCKUX KapT, HCHOJb3yeMhIX NPH [eTaJbHOM INPOEKTHPOBAHHH
HOBBLIX HJIM TPH DEKOHCTPYKIUHH M 3KCIJyaTalHH CYLIeCTBYIOIIHX Hace-
JIEHHBIX MeCT, MPOMBILIJIEHHHX MNpeANpHATHH, OTAEJbHBIX COOpYXKEHHIl;
2) TpaccHpPOBaHHMS H IIPOEKTHPOBAHHS COOPYXXeHHH  JIHHEHHOTro THMNa,
3) H3yyeHHs NHHaAMHYeCKHX MpoileccoB (HamnpaBJieHHS CKOPOCTH TedeHHs
B BOJOeMax, NBHXXEHHs ONoJI3HeH, pasMbIBaHHA M oOOpylueHHs O6eperos
BoAOeMOB, 06pa30BaHHA HAHOCOB H AP.).

Crenyer OTMeTHTb, YTO NpPH a3’popotocbeMke B Macwitabax 1:500,
1:1000, 1:2000 noka eme He yaaercs omnpeneastb ¢opMbl H pa3Mmepbl
COOPYKeHHA H 30aHHH C HeoOXOAHMOH TOYHOCTBIO H3-3a HCKaXKeHHH,
NepCleKTHBb, Pa3HOMAcITaGHOCTH Bepxa M HH3a 3aHHH H COOpPYXKeHHIl
H OTCYTCTBHA Ha CHHMKax HX NOJIHOro H3o6paxenus [106].

HJsis ueneit cTpoHTesbcTBA MOrYT OBLITh HCNOJbL30BaHbl HE TOJBKO
TonorpadHyeckHe KapTh, ¢oromnaHn, (OTOCXeMH, HO H CO3jaBaeMbie
no a3’popoTocHHMKaM nHPpPoOBhle H OObEMHble MOAeJH MeCTHOCTH. Koop-
AMHaTH Touek ¢otorpapupyemMoit MeCTHOCTH BhiyHcasioTr B CCCP ¢ mo-
mollbio OBM «¥Ypan», «Haupu» u ap. B Hacrosumee BpeMs yxe CO3naH
[6] xoMnyekc nporpaMM [/l BLIYHCJIEHHSI KOOpPAHHAT Ha 6oJiee OGLICTpO-
ndeiictByouwux DBM, rtakux, kak M-220, BACM-3, BACM-6 u ap. Kom-
nnekc paspa6oraH Ha s3blke «AJITOJI-60», mpHueM KOOpPAHHATH BLI-
YHCJSIOT 1O pe3y/bTaTaM H3MepeHHil, BLINOJHEHHbIX C NMOMOLULbIO pPafHO-
reone3ryecKHX CHCTEM.

B CCCP u 3a py6exXoM NPHMEHSIOT LBETHYIO H CHEKTPO30HAJbHYIO
a’3poOoTOCHEMKY, MaTepHaJbl KOTOPOil MOXKHO HCMOJb30BaThb NpH NJa-
HHPOBKe HaceJileHHbIX MecT, yyere JecoB H Ap. CoBpeMeHHas a3podoTo-
CbeMKa INO03BOJIsieT MO0JydYaTbh CaMyio noipobGHY0 HHGOPMAUHIO He TOJIb-
KO O HpHpOJe MOBEpXHOCTH 3eMJIH, HO H MOJ ee MNOBEepPXHOCTbIO, a TaKxke
B atMocepe. B 4aCTHOCTH, 3JIeKTPOHHble METOAL a3p0POTOCHEMKH MO3-
BOJIAIOT NosayuaTb [50] H3o6pa’keHHe MECTHOCTH NpH JIOGHIX MeTeopoJio-
THYECKHX YCJIOBHSX, BBISIBJNTb YBJIa)XXHEHHble MOYBbI, YPOBHH HOJ3eM-
HblX BOJ, THNbl TOPHBIX MOPOJ, NMOKPHITHX HaHocaMH. HMHdpatennoBas
a’pocbeMKa NOMOraeT B HCCJeJOBaHHH TemJOBBIX NPOLECCOB Ha 3eMJie
(By/NIKaHHYyecKas /[eATesIbHOCTh, FeoTepMaJtibHble BOJbl, MOJ3eMHbIE IIO-
Kapbl). Eme 6oJsiee 3HauuTeJbHbIH 06beM uHPopMauHH o 3eMje npaer
a3poCbeMKa C HCKYCCTBEHHLIX CIYTHHKOB 3eMJIH.



I'JIABA XV
®H3HYECKOE HUBEJIUPOBAHHE

§ 114. bapomerpnueckoe HHBeJupoOBaHHE

BapoMerpdyeckoe HHBeAHPOBaHHE OCHOBAHO Ha CBoOicTBe 6Gapomer-

a H3MeHATb CBOH NOKa3aHHSA C H3MEHEHHEM ero NO0JIOXXEeHHS MO BHICOTE.

TO CBOICTBO — CJIeACTBHe pa3HHIbl B [JaBJeHHH aTMocdepbl B TOYKaX,
MMEIOLIHX pa3Hhie BHICOTHI.

Jdns BHIYHCJIEHHA TIpeBbILIeHHA MeXNAY HHBeJHPYEMbIMH TOUYKaMH
HMeIOTCA NOJIHHle H COKpallleHHhie GapoMeTpHueckue ¢opMyas. B mpak-
THKe OOBYHO MOJb3YIOTCA COKpPaUleHHHIMH (opMyJaMH H COCTaBJIeHHHI-
MH [Jsi HHX G6apoMeTpHYeCKHMH TabJHLAMH  pa3HblX  aBTOPOB —
M. B. TleBuoBa, A. C. Ue6orapesa, JI. C. XpeHoBa, HMelOTCA TaKKe HO-
MorpaMMel. B 6oJblLIHHCTBe CJAy4YaeB MOJb3YIOTCA chaeayiouled NpHOJH-
JKeHHOH ¢opMynoH:

4 t B
h=k(l—|—a 1t ’)tg L, (XV.1)
2 B,
rae By u By — paBieHHe aTMochephl B [ABYX HHBeJiHpyeMbiX TOYKax

I n 2t u t,— TeMnepatypa BO3AyXa B TeX e TOYKax B MOMEHT HH-

BeJNpOBaHHA; A= — K03 (HUHEHT pacliHpeHHs BO3AYyXa; R —
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kK03 HUHEHT, ¢ NMOMOIIbLI0O KOTOPOrO0 YYHTHIBAeTCs IIHPOTa MecTa, €ero
CpelHsis BHICOTA Haj ypOBHeM MOpS,, CpeJlHsAs BelHuHHa [aBJieHHs, ab-
COMOTHAaA BJaXHOCTb. Ilo BuuHcaeHHAM, BuinonHeHHeiM M. B. IleBuo-
BbIM, COrJlacHO moJHo# 6apoMerpuueckolt popmyne, k=18 470 npu cpen-
Hefi wHpore Mecta 55°, cpemned BhicoTe 250 M, cpeaHeM naBieHHH
740 MM*, a6COJIOTHOM BJAXHOCTH B JIeTHHe MecsALH 9 MM.

[Tyrem mnpeo6pazoBanus ¢opMmyan (XV.l) noayuenn ABe apyrue
npHMeHsieMble B NpaKTHKe GOPMYJIH, @ HMEHHO:

h = AH (B, — By), (XV.2)

rae AH — GapHueckasi CTyneHb BHCOT, T. €. Pa3HOCTb BHICOT ABYX TO-
yeK, COOTBETCTBYIOLasi H3MEHEHHIO NaBJeHHA Ha 1 MM pT. CT., mpHueM

k
AH = — {1 + atcp)
Bep
H
h={(Hy) — (H})} + {(Hz) — (H})} tcps (XV.3)
rae H; R H; — npH6AHXKEHHBIe BLICOTH HHBENKpPyeMhIX TOYEK, MoMe-

maeMble B 6apoMeTpHuecKHX TabJsHUaX, KOTOphe BHYHCJEHbI, HCXOAA
H3 TOro, YTO Ha ypOBHe MODs AaBjieHHe paBHO 760 MM NpH TeMmmeparty-
pe 0°C. Bropoe cnaraeMoe mpaBoil yactH ¢opmyan (XV.3) Bulpaxaer

¢ 740 MM PT. CT. cOOTBeTCTBYIOT 988 rekronackaansm (rlla),
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BeJHUYHHY MOMPaBKH 3a TeMnepaTyPYy Bo3ayXa B MOMEHT HHBC/JHPOBaHHS.
[Tpn6anKeHHble BLICOTHI BBIYHCJAEHDB! 0 dopMysnam

, 760
Hl"‘k]g—a

1

, 760
H,=Fklg— .

2 4 B,

DapoMerpnl NPHMeHAIOTCA PTYTHHe, O6apoMeTph-aHepoHAn (mpy-
AKHHlble H GecnpyxHHnble), NH(p@epesunanvubie (cucremn . M. Men-
aeneeBa). PtyTHhe GapoMeTphl NPHMEHSIOT Ha reofe3HyeckHx paborax
JHIWBb B KayecTBe CTAallHOHApHHX NpHO0pPOB, ¢ MNOKAa3aHHAMH KOTOPHIX
C/IMYaIOT NOKa3aHHA MepeHOCHhX NpPHGOpPOB — aHepOHAOB H AHpdepeH-
LHaNAbHHX OGapomerpoB. [IokasaHHs 3THX TNOCJEAHHX JOJXKHH OHTb
NpHBeldeHb! NYTeM BBeJeHHSI COOTBETCTBYIOUIHX NONPABOK K NMOKa3aHHAM
pTyTHOro 6apomeTpa, T.e. K NOKA3aHHSIM, BhipaXXeHHHM B MHJJAHMeTpax
pTyTHoro croj6a. C noOMOWDbLIO PTYTHbIX OGapoMeTpOB H aHEpPOHIO0B
MOXKHO ONIpejenfiTh He TOJIbKO NpeBLILIEHHS MeXJAY TOYKaMH, HO M He-
NOCPeCTBEHHO CTMETKH HX OTHOCHTeJbHO YpOBHA Mopa. [duddepen-
uHanpHbe GapoMeTpnl NpefHa3HauyeHbl AJSA ONpeAeJieHHA InpeBbilleHHH.

Jl1s nepéxosa OT MNoka3aHHH aHepoHJa K IIOKa3aHHAM pPTYTHOro
6apomeTpa moJbL3YIOTCA GOPMYJION

B==A-+a-+ bt +c (760 — A), (XV.4)

raie B — noka3saHua pryTHoro 6apomerpa; A — noka3laHHdsA aHepPOHAa;
a — ompaBKa 3a CMellleHHe HYJifl LIKaJbl aHepOMJa 3a NepHOj] MPOH3-
BOACTBA HHBeJHPHHX pa6or; bf — TemnepaTypHas mnonpaBKa, NpHYeM
b — nonpaBka Ha 1° TeMmepaTypH; ¢ — TeMneparypa aHepoHaa; ¢ —
NompaBka Ha OJHO JeJleHHe WIKaJbl 33 CYET HECOOTBETCTBHA MeXAy
pasMepaMH JeneHHH H H3MeHeHHeM JaBJieHHs. BeJHYHHH NONPaBOK —
a, b, c — onpeneasoT AN KaXAOTrO aHepOHAa B OTAEJbHOCTH B OCOObLIX
610p0 Mep H U3MEpHTEJbHbIX NMPHOOPOB H 3aMHCHIBAIOT B NMaclopT MNpH-
6cpa. BeamymHw nompaBOK NPOBEpPSIOT CHCTEMATHYECKH, TaK KaK OHH
CO BpeMeHeM H3MEeHSIOTCA BCJEeJCTBHe BO3JEHCTBHA HAa NMPHOOP TOJUYKOB
NpH nepeBO3Ke M NMEpPeHOCKe ero BO BpeMsi paGoOTH, a TaKXKe H3MEHEHHA
TeMIepaTypHhl.

ToyHoCTb G6apOMETPHUECKOr0 HHBEJHPOBAHHA 3HAUHTENBHO HHXe
TOYHOCTH reOMEeTPHYECKOro H TpHronomerpHueckoro. IlorpemnoctH B oT-
CyeTax Mo MHAJHMeTPOBOH IIKaJe aHepoHZa MoryT pocturarb 0,2 mene-
HHSl WIKaJbl, YTO O3HayaeT NMOTrPEUIEOCTb B BBLICOTE TOYKH 2 M. Kpome
TOro, TOYHOCTb HHBE/JHDOBAHHS CHH)>KAaeTCi BCJIEACTBHE HEMOCTOAHCTBA
amocq)epﬂoro JlaBJICHHA B OJHOH H TOH e TOyke MeCTHOCTH. Ilns mo-
BolIEHH] TOYHOCTH 6GapoMeTpPHUeCKOTO HHBEJHPOBAHMA B HacTosllee
BpeMsl MOJIb3YIOTCA MHKDPoOGapoMeTpamH, lipeACTaBJAAIOIUMH cO6oH mpy-
)XHHHble aHepOHAH C OCOOLIM ONTHYeCKHM YCTPOHCTBOM AJS# OTCYHTLI-
BaHHA no wkajae ¢ TouyHocTwhio 0,03—0,05 mm, T.e. 0,3—0,5 M BHICOTHI.
BaponuBeanp koHctpykuwd B. B. Ilyaefikuna (BH-4) nossoaser
(GHKCHpPOBaTh pAa3HOCTH aTMocepHOro [AaBJeHHA C TOYHOCTBIO [0
+0,01 MM pr. CT.

Hamwelt npoMHNEHHOCTBIO H3roTosaslorcs anepouas BAMM,
M]1-49-2, MII-49-A, npyxuuHsie MHKpc6GapoMmerpsi OMB-1, MBHII,
MB-63, OMB-3I1 u ctpyHHuii mukpc6apomerp CMB. CxkoHcTpyHpoBaH
Gaponpodusaorpad [98] ¢ paavoTeneMeTpHUECKOfi CHCTEMOH, KOTOpHIi
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M03BOJISET aBTCMAaTHYeCKH MNOJy4aTb NPOJOJbHBIA NpodHIbD NYTH ABH-
JKGHHSI aBTOMAIUHHBI CO CKOpOCThIO f0 40 KM B yac, cO CpeaHeil kBai-
pPATHYECKOI MOrpelHOCTbI0 B HpeBuilieHHH 60,15 M, npH AanHe nyTH
2,5 KM H pa3HOCTH BBICOT 10 4,5 M.

Bopsba ¢ BIHAHHEM HEMOCTOAHCTBA JAaBJieHHS aTMocdepbl Begercs
NyTeM OrpaHHYeHHsl MJIHHBI MApLIPYTOB HHUBSJHPOBAHHS A0 O KM; 3aMbi-
KaHH MaplipyTOB B KOJbLUO H pachpelejeHHss PasHOCTH [laBJeHHA B
nepBoi Touyke (4O Hayaja H mocsae MPOXOX/JEHHA Mapupyta) Mexay
BCeMH TOYKAMH MapuIpyTa; YCTPOHCTBAa MNOCTOAHHOH CTaHUHH 1JA Ha-
61101eHHit 32 XOJOM H3MepeHHA aTrMOC(pepHOro MAaBJieHHs BO BpeMd
NPOXOXKAEHHA MaplipyTa H MOCJenylollero BBeNeHHS NONPaBOK B MOKa-
3aHHsl pa6oyHx 6apOMeTpPOB; NPOH3BOJACTBA HHBEJHPHBIX pPaGOT B CHO-
KOiiHble mepHoAbl aTMOcepHOro JnaBneHHs, B O6Ge3BeTPEHHYI0 mOrody,
6e3 rpo3 M JIHBHeH; CHHXPOHH3alHH OTCYEeTOB Ha ONMOPHOH H ompenesse-
moit Toukax. C co6JioneHHeM BCeX 3THX YCJOBHH MOXHO OXHAAaTb, 4TO
MOrpelHOCTh B MpeBbILIEHHH MeXAYy KpaHHHMH TOYKAMH He MNpPeBBiCHT
2 M. IIpu HecOGMIOLEHHH 3THX YCJOBHH HNOTpELIHOCTb MOXET BBIXOAHMThb
3a npegean 10 M.

B cTpoHTe/lbHOH mNpakTHKE G6apOMeTpHYecKoe HHBeJHPOBaHHe MO-
XKeT HailTH NpHMeHEHHe B TOPHBIX H TaexXHHIX paHoHax Aaf ompeieJe-
HHSL BBICOT TOYeK MpPH reoJIOTHYeCKHX CbeMKax, OMnpejeJjeHHs BBLICOT H
YKJOHOB TOPHbLIX peK B HayaJIbHOM CTaAHH NpPOEKTHPOBaHHsd, ONpefeJe-
HHSl B NepBOM MNPHOJIHXKEHHH OTMeTOK CTPOHTEJbHhIX ILIOIaJA0K, Tpacc
COOpY)XEeHHH JHHeAHOro THMNA, MNepeHeCeHHss Ha MeCTHOCTb IPOEKTHOro
KOHTYpa BOJOXPaHHJIHILA NO NPOMEXYTOUHLIM OTMETKaM C LleJbl0 CBoe-
BPeMEeHHOH OYHCTKH JioXKa Oyayliero BogoxpaHuauina ot Jjeca. [ocaen-
HfIl M3 YKa3aHHHIX PaboT BHINOJIHAJACH C YCNEXOM HAa TEPPHTOPHH DO-
noxpauuauta Bparckoit I'DC Ha p. AHrape, npHYeM CHHXPOHH3aLHA
OTCYeTOB MAOCTHraJach C MOMOLIbIO pafHONepesaTyHKOB,

§ 115. HuBeauprni-aBTOMAaThi

MpbIC/Ib O MOJHOI aBTOMAaTH3alUHH HHBEJHPHHIX paboT MNpUBOAHJ]A
MHOrHXx H3o6peraresed K CO3[1aHHIO KOHCTPYKUHH 3KHNaXKed, npH [ABH-
JKEHHH KOTOpbIX (HKCHpoBajochb Gbl H3MeHEeHHe BLICOT MEeCTHOCTH 110
NyTH cnejoBaHud 3kunaxa. CoBerckHMH H3o6peratensimu M. Il. Jleou-
toBckuM, . B. Jpo6uimeniM, M. A. ApranoBeiM, M. M. Ty6KkHHBIM,
E. B. Paa6GeHoM co31aBajuCh KOHCTPYKLHH HHBEJHPOB-aBTOMAaTOB B
BH/Ie YeTbiPEXKOJIECHBIX TeJieXKeK MJH [BYXKOJIECHEIX «BeJIOCHNEed0B».
INpuluHn neHCTBHSA aBTOMATOB OLI1 OCHOBAH HAa HCNOJB30BAHHH (H3H-
YyeCKHX 3aKOHOB MPHPOABl — HANMpPaBJIeHHA CHJIbI TAXECTH HJH rOPH30H-
TaJIbHOTO [OJIOXKEHHA XHUAKOCTH B cocyne (PaabGeH).

Tak Kak HUBeJHpOBaHHe aBTOMAaTaMH OCHOBAHO H Ha HCMOJIb30Ba-
HHM MeXaHHYeCKHX YCTpOHCTB, HMEIOLIHXCA B 3THX HHBeJHpax, TO HH-
BeJHpDOBaHHE aBTOMAaTaMH MOXXHO Ha3BaTb TaKXXe MeXaHHYECKHM.

Hupenupoi-aBToMaThl paloT roToBhifi MpodHJb MECTHOCTH H M03BO-
JAIOT BHINOJHATL pPaboTy €O 3HAYHTEJbHOH CKOPOCTBIO IOYTH MNPH JIO-
60/t moroge. DTH HHBEJHPHl MOKA He MONYYHJIHM PpaCNpoOCTPaHCHHA B
NpaKkTHKe, BO3MOKHO, B CBA3H C TeM, YTO /s NPOXOXM/JAEHHHA HHBeJHpa
TpeOyIoTCA OCOOble YCJOBHA MECTHOCTH, a TOYHOCTb paboT HHXKe, yeM
IpH reoOMeTPHYeCKOM HHBenupoBaHuu. Husesup M. A. AprauoBa naBan
pe3yJabTaThl ¢ morpewmHocTbio B cpedHeM 15—30 c¢M Ha 1 Kv xona npH
npoaBure 15 KM B JA€Hb.
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3a nocsnegHee BpeMsi KOJUIeKTHBaMH H3o6peratened (JI. A. Maa-
kud, B. HU. Apectr, B. E. Ts6un, B. M. lllnnnunrep) paspaborano He-
CKOJIbLKO KOHCTPYKIHH BBLICOTOMEPOB-aBTOMAaTOB, IPHCNOCOO./EHHBIX K
aBTOMOGHMI0. AHasiornuHbi npu6op Bumnyumed H B CIIA. BricoTomepsi-
aBTOMAThl NPHMEHAIOT NPH TIeOJIOrHYeCKHX H reOMOPQOJIOTHIECKHX H3bl-
CKaHUsIX M HccsefoBaHHAX. B sTHXx npubopax HcmoJb3yercs Tawkike Ha-
npaBJjieHHe CHJblI TS)XKeCTH, (PHKCHpyeMOe NPH NOMOLIH CBOGOZHO noase-
weHHoro (Hanpumep, Ha mapHupe I'yka) rpysa. Hekoropnie u3 BLICOTO-
MepOB-aBTOMATOB He TOJILKO [MO3BOJIAIOT OTCYHTHIBATb IpEBLILIEHHA H
BLICOTHI, HO H HaIOT H300paxkeHue (Ha ¢OTOJIeHTe) NMpo¢RJAs NYyTH aBTO-
MOOHJsi. DJIeKTPOHHO-MeXxaHHuecKHM BricotoMepoM ABA (MHHTI AmK),
CMOHTHPOBaHHBIM Ha TPEXKOJIECHOH TeJie’KKe, HHBeJIHPOBaHHe MO Mapui-
PYTY NPOH3BOAMJIOCH CO CKOPOCTBbIO NepeABH:KeHHs Ao 10 kM B uac,
KOorja Tenexky nepeaBHraa Taray ['A3-69. [Ipm pyyHOM nepeMelieHHH
TeJIeXKKH CKOpPOCTb NpojBHikKeHHA A0 5 kM. M3 onbiTta HHBeJHpOBaHHA
3THM BLICOTOMEpOM YCTAHOBJ/IEHO, YTO CpefHAs KBajJpaTHYeCcKas Morpell-
HOCTb B OTM@TKe TOYKH Mapuipyta AJHHOH 10 KM, mpoJiOKEHHOro [BaiK-
Abl MeXJy ONOPDHBIMH pernepaMH, paBHa = 20 cm.

K KOHCTPYKHHSIM NOCJeAHEero BPeMeHH OTHOCHTCA HHBEJHp-aBTOMAT
A. A. JleoHoBuua u M. 3. Ckoka. HMmeercs onnT aBTOMAaTHYECKOroO
HHBEJHPOBAaHHS C NMOMOIILBIO Ja3epa [15].

§ 116. 'mapocraTnueckoe HUBEJIHPOBaHHE

STOT BHJL HHBCJHPOBAHHA OCHOBAH HA HCMOJb30BAaHHH CBOHCTB
YPOBHEH MKHAKOCTH B COOOLIAIOWHXCA cocyAax. 'HAPOCTATHYECKHH HH-
BeJHD NpeacTaBaseT co60i ABe HJH CHCTEMY CTeKJSIHHBIX TpPY6OK CO
lIKaJaMH, COeNHHEeHHEIX MeXAy co00H pe3HHOBHIM HWIJaHroM. 3Has OT-
MCTKY HyJs WKaJanl ONHOH H3 TPy6OK, HanpHMep Tpy6ku A (puc. 114),
MOXXHO ONPeAeJHTh MO INOJIOXKEHHIO YPOBHS XKHIKOCTH B APYrux Tpyo-
Kax INpeBbIUIEHHSI H OTMETKH HyJeH ocTanbHbIX TpYy6ok. B KauectBe
XKHIKOCTH OOGLIYHO HCMOJb3yeTcs KHIsAYeHas BOJA.

VimeoTcs pasiiHyHble KOHCTPYKUHH nNpHOOpPOB AN THAPOCTAaTHYeC-
koro HuBesHpoBaHHusi. [Ipu6op K. Tepuarnm aas H3MepeHHA Ocafok CoO-
OPYXeHHH H TOPHLIX MOPOA B MOA3E€MHHIX BbipaboTKax (pﬁc. 115) co-
CTOMT H3 ABYX CTeKASIHHbIX TPYO6OK 2 pAHaMeTpoM 25 MM, BbLICOTOH
16 cM u coeauksiouero uwmadra 3. Kaxnpas m3 TpybGoK mnNpHKpenJseHa
CBepXy H CHH3y K MeTasJIHuecKo¥ nuaacTHHKe 4. B nuacTHHke cBepXxy
HMeeTCs OTBepPCTHe /s NOJBelIHBaHHA npH6opa Ha cTepxedb /, BBep-
HYTH B BLICOTHYIO MapKy, KOTopo# 0603HauaeTcsi HHBeJHpyeMas TOY-
ka (Ha pHc. 116 —Toukn I wu [II). OTCueTHHIMH NpPHCNOCOG/EHHAMH
CAyXaT peiikKa € MHANHMETPOBLIMH JleJleHHAMH (3aKaHYyHBawlascs
ocTpHeM) H cueTHbiii 6apabaH ¢ HGHHYCOM, MO3BOJSIIOUIHM OTCUHTHLIBATb
¢ TouyHocThio a0 0,01 MM,

Peiiky ¢ noMolublo KpeMmaJjbepbl YCTAaHABJMHBAKT BepPTHKAJBLHO OCT-
pueM Ha NMOBEPXHOCTH XHAKocTH B Tpybke. Ha puc. 116 o6o3HaycHbI:
[, 0 ly— nAWHB peeK; Sy H Sy — PaCCTOAHHA MeXAYy HHBeaHpyemoi
TOYKOH M ypOBHeM XXHAKOCTH B Tpy6kax / H 2; ¢, H Cp— PacCTOSIHHA
OT HHUBe/HPyeMOH TOYKH A0 BepXa JIaTyHHOTrO KOJbLA, HAaJeToro Ha
Tpy6Ky; @, H @y — OTCYeTHl MO pefiKe, paBHble JJHHE 4acTH TPYOKH,
BLICTYnawolleil M3 JaTyHHoro KoJbua. Ilpn HHBeNHpOBaHHMH nocJje mnpo-
M3BO/CTBA IEpBLIX OTCYETOB @; H @2 TPYOKH MeHAIOT MecTaMH H OepyT
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Ypobewwer nobepxrocms

Puc. 114. FHApPOCTAaTHYECKOE HHBEeAHPOBAHHE

Pnc. 115. 'nmapocratuseckuii npubGop K. Tepuarm
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Puc. 116. CxemMa nuBeaupoBanHus npuGopom K. Tepuaru

BTOphle OTCUeThl a@; H a,. Torma mnpeBbiieHHe MexAy Toukamu I u I1
6yaer

’ ’
(a —_ )+ a—a
P e Bl G iV (XV.5)
2

CpenHss KBajpaTHyecKas MOTpelIHOCTh B MNpeBHILIEHHH, BhHI3BaHHAR
NOrpeilHOCTAMH OTCUHTLIBAHHSA, NPH HCCJIeNOBAaHHAX OKa3ajaCh paBHOM
=+0,05 MM.

Jns M3MepeHHA BeJHYHH OCaAOK OJHOBpPeMEeHHO BO MHOT'HX TOYKax
ApUMEHAIOT 2udpocTarudecKue CUCTEMbl, COCTOAILHE H3 TNbe30MeTpoB —
CTEKJSAHHLIX H3MEpHTeJbHbIX TPY6OK 2 ¢ BHYTPEeHHHM fAHaMeTpoM 8—
10 MM, nHTalOLIHX pe3epByapoB / (He MeHee OBYX) H CCCIHHHTEJNbHOTrO
waanra 3 (pHc. 117). das ycTpaHeHHA BJHAHHA CHCTEMAaTHYeCKHX ToO-
rpewrHocTefi Bce 3TO OObelHHsAeTCss B ONHH 3aMKHYTHA KOHTYp. Ilbe3o-
MeTPH NpPHKPENNAOT B Pa3HHX 49acTAX COOpPYXKeHHs (HJIH noA3eMHOR
BhIpaGOTKH) H HaMOJIHAIOT HX yepe3 pe3epByaphl MOAKpalleHHOA IH-
CTH/IJIHDOBAHHOM BOAOA C J06GaBkoit B Hee cmHpTa (6YTHNOBOTO HJIH
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Puc. 117. F'napocratHyecKan CHCcTEMA

aHHJ0BOro), yto6bl MNpeAynpelHTb MNOsBJeHHe B TPybkax BoAOpoOCJeil.
Yro6nl He Obl10 NPOBHCAHHA LIJAHrA, KOTOpPOe CHHXXaeT TOYHOCTb pa-
60T, ero ykiaAhBalOT B >Xesno6 NPHUMEpPHO Ha YPOBHE HHXHeH YacTH
Tpy6oK. Bo H36exxaHHe B/AHAHMSA H3MEHEHHH TeMmepaTypbl MKHAKOCTH
B wWJjaHre H Tpyb6kax Ha TOYHOCTb PaboT oTCueTh (IO MHJJIHMETPOBOM
wkajne Tpyb6ok) Oepyr mo BceM Tpy6KaM OIHOBpeMEHHO.

HicTouHHKaMH CcJy4YyaHBIX H CHCTEeMaTHYeCKHX IOrpellHOCTed MpH
TMAPOCTATHYECKOM HHBENHPOBaHHH MOryT OniTb: 1) HeBepTHKaJbHOCTb
H3MepHTeJIbHhIX TPyOOK; 2) H3MeHeHHe TeMMepaTyphl XKHAKOCTH B mpo-
uecce CHSATHA OTCYETOB; J3) MOTPEMIHOCTH OTCYeTOB; 4) HETOYHOCTb
(UKCAUHMH OCTPHA PeHKH C MOBEPXHOCTBIO XKHAKOCTH; D) H3MeHEHHe Ha-
YaJbHbBIX OTMETOK YPOBHSI XHAKOCTH B TPyOKax BCJleACTBHe OCaldOK
camux TpyOboK.

I'nppocraTnyeckHe npHOOpH NPHMEHSIIOT HE TOJbLKO AJs1 H3MepeHHs
BeJHYHH OCafIOK. B NpOMBIMIJIEHHOM H MXHJHIIHOM CTPOHMTEJIbCTBE JJfA
MOHTaXa CTPOHTEJNLHLIX KOHCTPYKUHH M YCTAaHOBKH HX B BepTHKaJb-
HOe TNOJIOXKEeHHe IPHMEHSHIOT «CTPOHTEeJIbHbIH YPOBEHb» KOHCTPYKLHH
A. U. BunoBa [8], cocTofluHH H3 ABYX COeZHHEHHbIX LIJAHTOM peekK,
B Na2aX KOTOPbIX HAXOAATCS CTEKJAHHble H3MepHTeJbHble TpYOKH. Ilns
YKJaAKH CTPOHTeJbHBIX KOHCTPYKUHH B TI'ODH3OHTaJbHOE MOJIOXKEeHHe
NPHMEHSIOT aHAJOIHYHOTO YCTPOIICTBA «FOPH3OHTAaJIbHBI YPOBEHbY.

Jlns BbIBEPKH YCTAHOBKH KOHCTPYKUHH B BEePTHKAaJbHOM TOJIOXKe-
HHH TNOJIb3YIOTCS «BepTHKaJbHLIM YPOBHEM», TpeACTaBJAILHM Cco6oil
JepeBsIHHYIO peilKy ¢ BMOHTHDPOBAHHLIMH B Hee NATHIO CTeKJSHHLIMII
TpyOKaMH, COeLHHEHHHIMH MeXJy Co60d B BHAE NATHYrOJbHHKA.

Jasi yknaakn TpyObonpoBOJOB € CaMOTEYHHIM TeYeHHeM MHAKOCTH
I. H. KasyHeu npeasoxua pa3paboTaHHYK HM KOHCTPYKLHIO THIPOHH-
BeJIHpPa, COCTOSMIILYI0O H3 JBYX peeK C H3MepHTeJbHOH TpyOKOH B Kax-
noit M3 HEHX. HHBeaHpoBaHHe MO NOBEepXHOCTH 3CMJIH Ha Y4aCTKe C
GOJILIUKMH YKJOHAaMH H G6GOJbIIHMH pasHoCTAMH BHICOT (a0 16 M) mo-
JKeT BBIMOJIHATBCS C BBICOKOH TOYHOCTHIO ABYXXKHAKOCTHBIM (PTYTHO-BO-
AdHbIM) HHBesEpoM KoHcTpykuudH K. A, Mapyxko [22].

FugpocraTnyeckoe HHBeJHPOBaHHe MpPHMeHSeTCAs H MPH MOHTaXKe
Hanp2BJASAOUHX nyTeid xoJoaHoiH 06paGOTKH cTek/aa, riAe Tpebyercsa Bhi-
COKafi TOYHOCTb paboOT, BHIPAXKAIOILASCA [AECATLIMH [OJSAMH MHJJIHMET-
pa. B omHO# H3 KOHCTPYKUHH TaKHX HHBEJHPOB, H3rOTOBJEHHOH B Mo-
CKOBCKOM HHCTHTYTe HHXXEHepOB reoje3HH, a3pOQOTOCHEMKH H KapTo-
rpadhHuH, XKHAKOCTbIO Obla He BOAA, a PTYTh.
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Ha6, .i.menna 3a ocaikaMH KpacHOSApCKO# rpaBHTalHOHHON MNOTH-
Hbl BBLIMOJIHAJMHCH CHNEUHAJbHO CKOHCTPYHPOBAHHLIM [HIPOCTATHHECKHM
yerpoiictBoM [95], COCTOALUMM H3 CHCTEMBl HepXXaBeloWHX Tpy6, mo.H-
XJIOPBHHHJAOBLIX TPY0, OCalOYHbLIX MapoK H MHKpoH3MepuTeaeii. KoH-
TaKT Lyna MHKPOH3MEDHTE/AA C MOBEDXHOCTbIO KHAKOCTH CHIHAJIH3HpY-
eTcsl MNosBJEeHHeM cBeTa 3JjeKkTposnaMnoukH. [lorpemHocTH HHBejupoBa-
HHSl Bbipa)KAIOTCSl COTBIMH HLOJIAMH MM.

Ha TenJoBbIX 3/IeKTPOCTAHUHAX, T.e. B CJOMXHBIX TENJOBHIX YCJO-
BHAX, OpHMeHsAACH HuBeaup-kommencatop [23]. [Ibesomerpuueckue
TPYOKH B HeM 3aKJiloueHbl B TPYOKH, 3amoJIHeHHble [JHLEPHHOM, KOTO-
puii ocnabsnsier BJAHAHHE H3MEHEHHA TeMmepaTypbl H MNaBJieHHS Ha Mo-
JIOXKeHHe YPOBHSI B Ibe30MeTPHYECKHX TpyOKax.

'ngpocTaTHyeckoe HHBeJHpOBaHHe OLLIO BHIMOAHeHO B 1969 r. mo
cBA3H KpoHumiTaATCcKOro ¢yTIITOKAa C MaTEpHKOM, yepe3 BOJHOe MNDOCT-
PaHCTBO WIHPHHOH OKOJO 5 KM, ¢ ray6uHamH a0 12 M. CymmapHoe
BJIHsSIHHE CJAYYyaHHBIX H CHCTEMaTHYeCKHX MOrpelHOCTed OKa3asnoch paB-
HbM 40,76 MM [113].



Yacts Il
NOJIb3OBAHHUE MNJIAHOM H KAPTON

I'JTIABA XVI
OCHOBHBIE CBEAEHHA O NMJIAHAX H KAPTAX

§ 117. KoopanHaTHble CETKH HA NJaHaX U KapTax.
H3o6paxenue peabeda

Ecan cbeMKy BeAyT B YCJIOBHOH CHCTeMe KOOpAHMHAT, T.e. Ha OCHO-
Be OMOPHOH CeTH, He CBSAI3aHHOM C rocyAapCTBEHHOH ceTblio, TO B pe-
3yJbTaTe CbeMKH mnoJjyyaercsi nJaH, TakHe cayyan B CCCP craau
CpaBHHTeJbHO peakH. Kak mnpaBHJO, cheMKH BelyT Ha OCHOBe rocyjaap-
CTBEHHOH OmopHO#l cerH B npoekuHH [aycca. KapTh, coctaB/ieHHbe B
3TOH MNPOEKIHH, HMEIOT HACTOJbKC MaJibie HCKaXKeHHs 3a cueT cdepoH-
JHYHOCTH 3eMJIH, YTO HMH B OOJIbLLIHHCTBE CJy4YaeB MOXKHO Iperebpeub.
B sToM cMbicsie MeXXAy NJIAHOM H TAaKOH KapTOH HeT HHKAKOH Da3HMIIHL.

Ha kaxmom aucre kapr Mmacwrtab6oB or 1:100000 pmo 1:2000
H300pakalTCcsl KOOpAHHATHbie CeTKH OBYX CHCTeM KOOPAHHAT — reorpa-
¢HueCKHX H IUIOCKHX npamoyroJbHbix [‘aycca. Cerka reorpaduyeckux
KOOpAHHAT 00O03HauyaeTcs JIMHKAMH MEpPHAHAHOB H IapaJuJiesed, ceTka
NpSAIMOYTOJIbHBIX KOOPAHHAT — CeTKOH KBajparoB. Kaxablfi JHCT Kapthl
3THX MacluTa6oB OrpaHHYHBAETCH JIMHHAMH 3anajHOr0 H BOCTOYHOrO
MepHAHAaHOB H JIHHHAMH IOXHOH M CeBepHOil napaJjiesedl, COCTaBJAIO-
LIHX pamky JdcTa, ¢opMa KOTOpOi mpeacTaBjasieTr COOOH Tpameuio.

Ha croponax paMku JucToB Kapt Macumrabos 1 :100000—1 : 10 000
[IOKa3biBalOT Je/ieHHsl, COOTBETCTBYIOLIHE OAHOH MHHYTe IIHPOTHl H OA-
HOi MHHYyTe posarotel (puc. 118).

Ha xaprax wmacwra6os 1 :5000—1 :500 npomyckaercs KBaapaTHas
HJIH npsaMoyroJsibHas pasrpadka.

Cetka npSAMOYroJbHbIX KOOpAHHAaT Ha Kaprax Maciura6oB
1:10000—1 :50 000 npeacraBasier co60# ceTKy KBajpaToB CO CTOpO-
HaMH, COOTBETCTBYWOIUIHMH | KM Ha MECTHOCTH (KHJOMeTpoBasf CeTKa),
a Ha Kaprax Macumitab6a 1:100000—2 kM. Ha xkaprax wmacura6os
1:5000—1: 500 cTtopoHn KBaapatToB ceTKH paBHbl 10 cm.

Y yrioB paMKH JHCTa KapThl YKa3blBAIOTCA HX WIHPOTH H HLOJATOTHI.
Ilpu KBajpaTHOH pa3srpadke KapT NOAMHCHIBAIOT MJOCKHE NPAMOYroJib-
Hble KOOPAHHATHl YIJIOB PAMKH.

Boixoabl JIHHHH KOOpPAHHATHOW CETKH Ha TomorpadHyecKHX KapTtax
NOAIMHCLIBAIOT BHIPAXKEHHBIMH B KHJOMeTpax 3HaueHHSIMH abcuHcc (Bhl-
XOAH TOPH30HTAJILHLIX JIHHHA) H npeoOpa3oBaHHBIX "OPAHHAT (BbIXOAL!
BeDTHKAJIbHBIX JIHHHHA). KoOpAaHHAaTh! OTHeceHH K 30HaJbHOH CHCTeMe.
Kpome Toro, Ha Bcex JIHCTax KapTH, pacnonoxeHHbX A0 30 K BOCTOKY
OT KpafHero 3amagHOro MepHAHaHa 30HhHI, 3a MNpefllelaMH DaMKH MNOKa-
3LIBAIOT BLIXOAH KHJIOMETPOBOH CeTKH COCefHeH 30HHI.

Penved Ha tomorpadmuecknx kaprax CCCP u306pakaloT ropH3oH-
TaJfIMH, BBICOTA CeYeHHS KOTOPLIX 3aBHCHT OT Macuwitaba xapTel M OT
XapakTepa peabeda: yeM Kpyuye CKaTei, TeM OHa Gosbuie. HuxKe npuso-
aatca nprHatsle B CCCP 3HayeHHs BLICOT CeyeHHs Ha TomorpagHye-
CKHX KapTax H nJjaHax:
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0,25, 0,5; 1 m Ha njaHax macuwira6os 1:5000 1 1:1000

0,5 1; 2 m » > > 1:2000
LALLM > » » 1:5000
1; 2,5, 5, 10 m » » » 1:10 000
2,5, 5, 10 M » » » 1:25 000
10; 20 M » > » 1:50 000
20; O™ > » » 1:100 000

§ 118. Pasrpadka u HoMeHKJaTypa JHCTOB
tonorpaguueckux Kapr CCCP

Jns yao6cTBa CbeMKH, neuaTaHHf, NMOJb30OBaHHUS H XpaHeHHs TOIO-
rpadHueckan Kapra Jwoboro Macuiraba [enHTCA Ha OTHAeNbHbE JIHCTDI,
HMerouide oO6liHe MexXady cO060il rpaHHIb — MepHAHaHH H MapaJjJesnH.
Takdm oGpa3oM, KaxAblii JHCT TOMOrpagHyecKol KapTH MpeAcTaB/sfeT
coboi TpameuHlo, KOTOPOH TIPMCBAHBAaeTCH HaHMeHOBaHHe HJH, Kak
NPHHATO rOBOPUTb, HOMeHKJaTypa. OCHOBOi 06O3HaueHHs! JIHCTOB TOMO-
rpagHuecKHX KapT fBJSETCS MeXAYHapoiHas pa3rpadka H HOMeHKJa-
Typa JHcTOB Kapth Maciwtaba 1:1000000. Ha kaxagom ancre 3TOH
KapTel H3006paikdiOT TeppHTOPHIO, OrpaHHYEHHYIO MepHAHAaHaMH depe3
6° no moarorte (KOJIOHHAa) H mapaiieJsiMH yepe3 4° mo WHpOTe (pAA
HaH nosc). Kaxawiit psn o6o3Hayaercs 3ariaBHOH OYKBOH JIaTHHCKOTO
andaBHTa, HayHHAA OT 3KBATOPA, K CeBepy H K IOry OT Hero, a Kaxuas
KOJIOHHA 3aHyMepoBaHa apaGckHMH UHObpPaMH, HAyHHasi OT MepHAHAHA
c noaroroit 180°, B HanpaBJsieHHH, BO3PaCTaOlIEM NPOTHB ABHXEHHs 4a-
coBoii cTpeaku (puc. 119).

BykBa, COOTBeTCTByKOLlan psiAy, H HOMep KOJIOHHbl COCTaBJSIOT HO-
MEHKJaTypy JucTta Kapthl Macmira6a 1:1000000, nanpumep N-37
(1HCT KapTH, Ha KOTOPOM H306paKeHa MockBa).

Oaun sHct Tomorpadmyeckod Kaprel Macwraba 1:100000 noay-
yaeTcs NyTeM JeJieHHsi MepHAHaHaMH H mapajyieasaMH Ha 144 qactH on-
Horo Jnucra kaprth Macwra6a 1:1000000 (pue. 120, a). ITostomy pa3-
Mepbl AHCTA KapThl Macwraba 1:100000 nmo gosarore 30°, mo wmHpore —
20°. Ona o603HayeHHA TAKOro JIKCTa K HOMEHKJarype JHCTa KapThl
macwtaba 1:1000000 npucoeanHsieTrcss HoMmep nAaHHoro Jaucra (ot 1
g0 144), HampuMep 3alUTPHXOBaHHbIA JHCT Ha pHC. 120,a uMmeer Ho-
MeHKJaTypy M-38-112.

Janee amct Kaptel Macwtab6a 1:100000 pensaT MepHAHAaHAMH H
napajjejsiMH Ha yerbipe aucra A, b, B, I' kaprn Macwrtaba 1:50 000
c pasmepaMH no poarore 15, mo mmupore 10°, B CBOIO Ouepeib, Aas
nosiyyeHus Macwra6a kapret 1 £ 25000 saucr kapta Mmacwraba 1:50 000
JeNsT Ha yeTHpe 4acTH, o6o3Hayaemule a4, 6, 8, 2 ¢ pa3Mepamu 7,5’ no
JOoAroTe H 5 mo WHpPOTe; OAHOMY JHCTY KapTthi Macwrtaba 1:25000
COOTBeTCTBYIOT yernipe jaucra (1, 2, 3, 4) kaprwm Macwrta6a 1:10000
c pasmepaMHu 3,75 no goarore m 2,5 mo wupore (puc. 120, 6). O6bpas-
Il HOMEHKJIaTyphl JIHCTOB KapT MacwTaboB:

1:50000. « .o o ¢ .. . .M-38-112-B
l :25 000 e o o o & e o 8 o o M'38'112'B’r
1210000. e 8 s o ¢ o o o .M-38~112-B-l‘-4

Jluct tomorpaduyeckoit kaprwm Macwrtaba 1:5000 nmosyyaior nytem
JeJieHHs1 MepHAMaHaMH H NapaJjjie/iiMH OAHOro JIHCTa KapThl MaciuTtaba
1:100000 Ha 256 yacreit (puc. 120,8) c pasmepamu 1'25,5” mo aoxa-
rote H 1’15” no mmupore; JaucT TomorpadHyecKkoH KapTel MacwTtaba
1:2000 noayyalor nyTteM HeJICHHA MepHIHaHaMH H MapajjeisiMH OLHO-
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kapTn macmta6a 1: 1000 000

KJaTypa JAHCTOB

Puc. 119. Pasrpadka n
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M-38-112-(211) Puc. 120. Pasrpadka H HOMEHRAATY-

PR (luem macumase 1:5000) pa TomorpadMuecKix Kapr
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ro sucra kapth Macwta6a 1:5000 ua neBsTh wacreit (a, 6, 8, 2, O, e,
o, 3, u) (puc. 120,2) c pasmepamun 37,5” no moarore n 25" no imupo-
tTe. HoMeHKksnaTypa JHCTOB, 3alUTPMXOBaHHHIX Ha puc. 120, 8, e, TakoBa:

1

mo a 0 e s o o 0 6 o @ 51'38‘112‘(211)
1

mo ® o o o * o o o o OM’%'112‘(211'N

Jlucret kapt Macwmta6oB 11000 u 1:500 orpanxunBaioT KBaapar-
HbIMH paMKamH o6nyHo pasmepoM 50X50 cM. Homedkaarypa kaxaoro
JIMCTa 3THX KapT COCTOHT H3 3HAYeHHd [AOJArOTH OCEeBOro MepHAMaHa
NaHHOH 30HK H 30RAJLHHX KOOPAHHAT IOr0-3aMafHOro yrja PaMKH, BHI-
pPaXeHHBIX B KWJOMeTpax, HanpHmep 42°45250 — 18, rae 42° — poJro-
Ta oceBoro MepHaHaHa, -+5250 kM — abcumcca, a 18 kM — opAHHATa
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Puc. 121. Pa3rpadxa n AOMen-
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yrna paMkH.

ITpu ropoackoM, moceJKOBOM H NMPOMBILJIEHHOM cTpoHTeascTBe MH-
cTpykuua loccTpesi Aonmyckaer npuMeHeHHe KBaApaTHLIX paMoOK CJjeny-
Iouux pasmepoB: 40X40 cM ana naasoB Maciutaba 1:5000 m 50X
%50 c¢cM aasa naados Macuita6os 1:2000—1 : 500.

3a ocHOBY pasrpadku H HOMEHKJAaTyphl JIHCTOB STHX KapT peKo-
MEHAyeTCs NPHHHMAaTb JHCTH KapTel Macmraba 1:5000 (puc. 121).
Pamkn nuctoB kaprh Macwtaba 1:2000 mosyyaroTcA NyTeM IeJIeHHs
JHCTa kapThl Macwta6a 1:5000 Ha uernipe paBHble 9acTH, 0603Haya-
emble 6ykBamu A, 5, B, I'. PaMkn auctoB KapTh Macwira6a 1: 1000
MOJYYalTCA NYTeM [AelleHHs JHCTa KapThl Macuitaba 1 :2000 na yetnipe
paBHBle yacTH, o6o3Hauaemble uHdppamu I, II, 1II, 1V, Pamku aucros
kapThl Macmra6a |1:500 mnoaywalorcs nyreM JReJeHHA JIHCTa KapThl
macwitaba 1:2000 wa wecTHaAuaTh paBHHX 4acte#, 0603HagaeMblx
apabckumMu uuppamMu. Takum oOpa3oM, HOMEHKJaTypa JIHCTOB NJIaHOB
YKa3aHHBIX MaclITaGoB BLITJIAAHT TaK:

1:2000- e ® & o o 0® 0 o o 7‘r
l:lom' o o 0o & 0 0o 0 o o 7-r-]V
l:m e & &6 & o 0 ¢ 0 o o 7'r-16

Ecan cbeMka BHINOJHAJACH B MECTHOH CHCTEMe KOOpAHHAT, TO pas-
rpadky nJaHOB Ha OTAeJbHbIE JHCThI H HX HOMEHKJAaTypy YCT3HaBJH-
BalOT, HCXOAA M3 YAO6GCTBa NOJIb30BaHHA IVIaHAMH.

§ 119. TouHocTb M NOAPOGHOCTL H306paXKeHUs
MeCTHOCTHM Ha NJaHax H Kaprax

IlpenesoM rpadHyecko TOYHOCTH KAapPTH H MJIaHA CYHTAETCHA BeJH-
uuHa, paBHaa 0,1 MM. Ecau BbolpasHTh ee corsacHo MaciutabaM IJaHOB
H KapT B MeTpax MEeCTHOCTH, TO 6yJAeM MoJyyaTb TaK HA3hHIBAeMYIO TOY-
HOCTh Maciuraba (cM. § 61). TouHocTp H306pakeHHss Ha Kapre CHTya-
LIHH MECTHOCTH XapaKTepH3yeTcsi YCTAHABJHBAaeMhIMH B HHCTPYKIIHAX
I'VYI'K u Toccrposi cpeaHHMH H mpefesbHBIMH MOTPEIIHOCTAMH B I10.10-
JEeHHH Ha NJaHe HJAH KapTe NpeIMeTOB H KOHTYPOB MECTHOCTH OTHOCH-
TeJbHO OaMXAaHIIHX TOUeK TreoAe3HYeckKoro cbeMmoyHoro (pabouero)
o6ocHoBaunus. Tak, B MHctpykumun T'YI'K nna wmacwra6os 1:5000 u
1:2000 cooTBeTCTBEHHO NpejesbHAas MNOTPELIHOCTb YCTaHOBJeHa 1,2 #
0,8 MM (cm. § 105). Ecam eme yyHTHBAaTh npefesbHbe MOTPeLIHOCTH
B NMOJIOXKEHHH Ha KapTe TOYeK CbeMOYHOro OGOCHOBAaHHS OTHOCHTEJBHO
TOYEK rJaBHOM reoje3nyecko oncpbl (0,2 MM B OTKPHITHIX padoHax
n 0,4 MM B JleCHhIX paioHax), TO mpejeJjbHas norpewmroctb Al B pac-
CTOSSHHH Ha KapTe MexAy [ABYMsl TOYKaMH KOHTYPOB H [peAMeTOB
MeCTHOCTH GyheT O NpaBHJAaM TeOpPHH OWHOOK paBHa

s=V M+ M+ M+ 0L,

rae M; B M; — npelenbHble NMOTrpellHOCTH B NOJIOXKEHHH KOHTYpOB; M,
M M, — npegenbHbleé NOTPEeIIHOCTH B IOJIOXEHHH TOYEK CBHEMOYHOro
060CHOBAHHA.

[Ipumepn (pacuerst crenansl mo aaHHbiM HMucTpykuun 'YK
no TomorpapHyecKHM cbeMKaM Macwita6os 1:5000 u 1:2000).
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1) nna HauGoaee Ba KILIX KOHTYPOB B OTKPHITHIX pailOHtX

Al = VO,&-;'-’+O,82+O,2"-’+0,2~’ ==41,16 mma 1,2 MM;

2) ana vanbosaee BayKiblX KORTYPOB B JIECHHIX PailoHax

A=V 0,840,820 40.4240,04 ==+1,25 mma 1,2 um;

3) Ana O6LIYHLIX KOHTYPOB H NpeaMeTOB, HMEIOLIHX OmpejeseHHbIe
TPaHHULI, B OTKPHTHIX paioHax

Al=V1,2241,2240,22 40,22 =%1,72 mu~ 1,7 My

4) nna OGLIYHBIX KOHTYPOB H NpeIMeTOB, HMEIOUIHX OMNpejde/etHbe
rpaHHUbl, B JleCHbIX paHoOHax

Al = Vl 20 4+1,22+4-0,424+0,42==%=1,79 mm~ 1,8 mmM.

[lorpemtHOCTH BO B3aHMHOM IOJIOA(EHHH KOHTYPOB C HesCHO BhIpa-
XEeHHbIMH FPaHHUAMH MOTYT NpeBHINAThb NPHBEJEHHHIE NpejenbHbe MO-
rpewrHocTH. Ho HeTpyaHO BHAeTb, 4TO B AAHHOM CJIyyae NOTPEeLIHOCTH
CbeMOYHOro ONOCHOBAaHHA He HMMeIOT NPaKTHYEeCKOTr0 3HayeHHs.

CrenmeHbp moapo6HOCTH H306paKeHHS HAa KapTax KOHTYPOB MeCTHO-
CTH XapaKTepH3yeTcsl YCTaHOBJIEHHHIMH HHCTPYKuMAMH I'YT'K HauMeHb-
INHMH MOAJEXallHMH CbeMKe pasMepaMH IJOIaAH KOHTYypa (CM.
§ 105). Jluwp B cayyae ocobuix TpeGOBaHHA HeO6XOLHMble KOHTYPH
NOKa3bIBAIOTCA HE3aBHCHMO OT MAOLLAMH.

BHCTYNH H HCKPHBJIEHHSl FPaHHL KOHTYpa, €CJH OHH Ha KapTe Me-
Hee 0,3 MM, He CHHMAaIOTCA H He H306pa)KaloTCA Ha KapTax.

CaencBateqbHO, 4eM Mejbye Macwtab kapTo, TeM 6oJjblie norpe-
HOCTH BO B3aHMHOM pacnoJiO)KeHHH KOHTYpPOB, TeM MeHblue Noapob6Ho-
cTeit M Hetaseit B H306paxKeHHH KOHTYPOB Ha Kapre.

TouyHocTp H cTeneHb [OAPOOHOCTH H30Opa:KeHHWss Ha Tomorpaduuye-
CKHX KapTax penbeda XapakrepH3yeTcsi LpuHBeJeHHbIMH B HHCTPYKLUHAX
I'YITK u udcTpykuun loccTposi BhICOTOH ceueHHs peJsbeda TFOPH3OHTA-
assMu (cM. § 117) u ponycTeMuMH norpemHoctaMH (cM. § 105) B BHI-
COTax TOYeK, OmpejessieMblX MO TFOPH3OHTaJsAM Ha Kapre.

Kapra Moxer ycraperb, T. e. H300paKeHHbIH Ha HeH JaHawadr He-
COOTBETCTBYET TOMY, UTO B [JeHCTBHTEJLHOCTH €CTb Ha MECTHOCTH B MO-
MEeHT HCNOJIb30BaHHA KapThl. IIpHUHHA CTapeHHs KApTbl HE TOJILKO B
CpPOKe ee CyIeCTBOBAaHHA, HO H B CTeNeHH HHTEHCHUBHOCTH IPOHCXOAfA-
I(HX H3MeHEeHHH B CHTyauuH H penbeda MecTHocTH. XoTs TomorpadHue-
ckHe KapThl CCCP cucTeMaTHyecKH OGHOBJISIIOTCA MO TJIaHY OGLIErocys
AapCTBEHHOTO0 KaprorpadHpoBaHHs, Bce Ke Mepef CTPOHTEJbHLIMH Opra-
HH3aUHAMH MOXET BO3HHKHYTb 3aJa4a OGHOBJEHHA KapT TepPpPHTOPHH
cTpoHTenncTBa. [IpH 6OJblUMX H3MeHEeHHSIX B JaHawadTe, NPOHUCXOAdA-
IIHX C MOMEHTa BbINYCKa KapTel B CBeT, OGHOBJIEHHe OCYLIECTBJAIOT
¢ noMouibio aspodorocheMkH. [IpH He6O/NBUIHX H3IMEHEHHAX B JiaHA«
wadre KapTy OGHOBJAIOT C NOMOLUbIO MEH3YJbHOH AHO0 TaxeoMeTpHue-
CKOH CbeMKH.
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I'JIABA XVII
PABOTA C TONNOTPA®HYECKOR KAPTOR

§ 120. Bui6op MacmiTaba xapTh
AJS Uedaed CTPOUTEIbCTBA

Bu6op Mmaciita6a KapThl A/ H3HICKaHHA M [POEKTHPOBAHHA 0Gy-
CJAOBJIHBaeTCA ABYMHE OOCTOATENbCTBAMH: 1) HEOGXOAHMOCTBIO HMETb Ha
Kapre H306pa)eHHe CHTYyaUHH H peabeda € AOCTATOYHOH AAAl MPOEKTH-
POBaHHSA H H3bICKAHHH TOYHOCTHIO H MOAPOGHOCTLIO; 2) HE06X0MUMOCTHIO
H306paxKaTb Ha KapTe 3aNPOEKTHPOBAHHbE 3AaHHA H COOPYXeEHHA C
JIOCTaTOYHOH CTeNeHbI AeTaJH3aLHH.

B Hacrosillee Bpems MacuiTabu TonorpadpHyecKHX KapT AJaS MHO-
THX BHMJOB NPOECKTHHIX pabOT BHIOGHPAIOT HAa OCHOBE ONLITa MPOEKTHPO-
BaHusa. KpoMe Toro, macmtabm TomorpadHuecKHX CbeMOK, a CJea0Ba-
TeJbHO, H TOonorpadHyecKHX KapT AJf pPasHOro BHAA MNPOEKTHPOBAHHUA
npeaycMorpernl B HHCTpyKuuax I'YT'K, uncrpykunu [occrpos [142],
HHCTPYKUHH MHHHCTepPCTBA CTPOHTENBCTBA 3JEKTPOCTAHLUHH H AP.

OnbiT NpoeKTHLIX paboOT H yKa3aHHsl HHCTPYKilHi, HeCOMHeHHO, OG-
Jeralor BoGOp HaunGosee uensecoobpasHoro Macwraba TomorpagHyec-
KOW KapThl, HO He OCBO6GOXNalOT OT HEOOXOAMMOCTH BLINOJHEHHA aHa-
JH3a H pacyeToB NO BLi6opy MaciiTaba KapT, YYHThIBAS B KaXX10M OT-
IeJbHOM Chnydae KOHKPETHHE (PA3HRO-reorpapuyeckHe ycjaoBHs pafiona
CTPOHTEJILCTBA, OCOGEHHOCTH CamMOro CTPOHMTENbCTBA W BEJHYHALI JONY-
CRaeMbIX NOrpewiRocTed B mpoektwposannn. [Ipw sToM npuxoaurtca yuu-
THIBaThb, YTO PEKOMEHAVeMble B HACTPYKOHH MacinTabbl B3ATH H3 NWpaK-
THKH INIPOEKTHPOBAHHf H He BO BCEX CJYYyaaX HMeIOT CTporoe TeOpeTH-
yeckoe 0b60CHOBaHHe.

Hepengro €biBaer, yto Macwmitab KapTH, Y/JAOBJIETBOPSIOUWHA BceM
Tpe6OBaHHSIM CO CTOPOHH TOYHOCTH H noapo6HOCTH H30b6pakeHHs CH-
TyauHH H peabeda, OKa3niBaeTcsl HENOCTATOYHO KPYNHBIM AAsl TOro,
gTc6bl H300pa3HTb HAa KapTe C HeOGXOAHMOH JerajH3alnHed OOBEHTH
CTPOHTEJIbHOIO MNpPOEKTHPOBaHHA. B TakHX cayyasix nmocTymailoT cJeAylio-
KM 06pasoM: eCc/iH HMEeITCA KapThl BCeX KeJaTesNbHBIX MacuitTaboB, TO
BHIGpaTb cjaeayeT TaKylo H3 HHX, KOTOpasi YIOBNETBOPAET YCJOBHAM
HeoOXOAHMO# JeTafiu3alMH CTPOHTesJbHOro geprexka. M3GHITOK TOYHOCTH
BLIGpaHHOA KapTH A€ NOBPEIAT KayeCTBY CTPOMTEJILHOTO NPOEKTHPOBa-
HHA. Ecan e roroBo# Kaprel Takoro macmraba He OKaxercsd, TO
npexje 4eM IICAHHMAaTb BOMPOC O CheMKe MECTHOCTH B Macuitabe, B
KOTOPDOM JKeJaTeJbHO #306paXKaTh CTPOHTeNBHBIA UYepTex, caenyer H3y-
YHTb HMelolllHecss KapTel 6GoJjee Mesnkoro Maciitaba H, ecnH CpedH HHX
HalJeTcs KapTa, YAOBJETBOpSAIOMIaA TPeGOBAHHAM TOYHOCTA H TOAPOD-
HOCTH H36paKeHHsl CHTYalUHH H pembeda, TO STY KapTy HYKHO yBeJiH-
YHTb NaHTorpapHpoBanHeM HJIH GHOTOMEXaHHYECKH [0 HYXXHOro AJs
CTPOHTEJILHOIO yepTeKa Macmraba.

Haygyenne (aHamm3) umerounxcss tonorpadHYeCKHX KapT BHIIOJHA-
IOT COBMECTHO CTPOHTENb M TIeONe3HCT B TAKOH MNOCJeAOBAaTeNbHOCTH:

1) cocTaBifAOT TIOJHHHA MepeuyeHb CTPOMTEJbHWX W H3HCKATEJNbCKHX
3ajay, pellaeMblx no Tornorpaduyeckod Kapre;

2) BHEAAIOT TY 3ajady H3 obllero nepeyHs, KOTOpas npelbaBAf-
eT HauHboJsee cTporHe Tpe6OBaHH K TOYHOCTH H NOAPOOGHOCTH H306pa-
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JKEHHA Ha KapTe CHIyalHH W peabeda H, caeAOBaTeNbHO, AHKTYET Heol-
XOAHMHit MACIITa0 KapTH,

3) yCTaHaBJIHBAIOT BCAHYHHH ACDYCKAeMhX DOrpeilHOCTed B peille-
HEH CTPOHTEJILHOH 3aAa34H, AHKTYIOLLEH HeOOXOABMbIN MacwiTab KapTH;

4) ODCACYHTHBAIOT OXHIaeMue NOTrPEeHOCTE KapTOMETPHYeCKHX pa-
60T, BHOOJHEHHe KOTOPHX HEOOX@AMMO B CBfI3B C pelueHHeM JaHHOH
CTPOHTEJIbHOH 3a]auH.

K OCHOBHHIM reoje3HYeCKHM MATEpHaNaM, HCOOAb3YyeMHIM B Mpax-
THKE CTPOHTEJNBHOrO MPOEKTHPOBAHHA, OTHOCATCA:

1) tonorpadmgeckHe RApTHW TEpPPATOPRH, 3aHHMAEMBLIX MOR CTPOH-
TeJbCTBO H CMEXKHBX C HHMU;

2) opoponbine B momepeuBhe NpodHAH TPACC COOPYMEHHA AHHed-
HOrO THBA (NYyTH COOOILEHHH, KaHaAH, TPYOGOUPOBOAM, AHHHE SJIEKTPO-
nepefays A Ap.), FOPOACKHX yAHH, SaBOACKHX HPOE30B;

3) mponoabHbie npodHAH pek;

4) KaTasor¥M KOOPEHHAT B OTMETOK TOYeK reoRe3ndecKodi onopHoR
CeTs, PacnoJioXKeHHOH B pailoBe CTPOHUTE/ILCTBA.

Llenecoo6pa3ne Maciurabu TomorpaguyeckHx Kapr B npodHJed,
a TaKMe TOYHOCTb IeOAe3HyecKoA ONOPHOE CeTB HPEAONpeAeAOTCH
pa3MepaMH 3aCTpaRBaeMOH TepPpPHTOPHH, CTEHEHbI0 CJOXHOCTB [JI&HH-
POBKH CTPOHTE/bCTBA, BHAOM CTIPOHTEALCTBE (TOPOXCKOE, NPOMLIULAEH-
HOe, MBAPOTEXHHUEeCKoe), pa3MepaMH B Ha3HaueHHeM COOpyMXeHHHA, cTa.
Auneid NpOeKTHPCBAHHA.

Hcuepnumamwiilnx TEOpeTHIecKHX OCHOBaHHi AnA Bmbopa maciita-
6a TonorpagHuyecKOi KapThl, HCOONL3YyeMOH DPAR CTPOHTCABCIBE, B JJs
YCTaHOBJIEHHsi TpeGOBaHHA CTPOBTENHCTBA E TOWHOCTH TreOAC3HUYECKOH
onopHO# ceTH noka eule Her. OJHAKC B UPAKTHKE CTPOKTEJBHOFO OPO-
€KTHPOBAaHAA [POBEPeHH H HCMNOJL3YIOTCR ChaeAylouine TOnorpaduyecKkue
MaTepHaJIH.

B ropoACKkoM B DpPOMHNIIREeRHOM CTPOHTEeALCTBE:

a) rtomorpadHyeckHe KapTh ojABOro u3 macmrraGos (13100000,
1:50000, 1:25000) ana Bbi6Gopa TEppHTOPHH UORA CTPOHTEJNLCTBO O~
poda HJIH NMPOMAILLIEHHOrO NMpeANnpHATHS;

6) TomorpapHueckHe Kaprh MacmTaba 1:10000 mam 1¢25000 ma
TepPHTOPHIO, BHIGpPAHHYIO A/ CTPOHTEJbCTBA H MNpHJEraioyio kK Ref,
ANS COCTaBJIEHHs TEXHHKO-S5KOHOMHYECKOA CXeMH ropoaa HJH NPOMHIII-
JIEHHOTO NPeANpHATHA C OTXOAAWHMH OT HHX KOMMYHRHKAUHSIMH;

B) TomorpadHuecKkHe KapTH Macwitaba 1:5000 mma 1:10000 aas
COCTaBJ/IEHA OCHOBHOTO MPOEKTa INJIaHHPOBKH FOPORa WJIH MNPOMLILINEH-
HOro MpeANpRATHS (OMOPHOrO reHepanbHOro MJAaHa), CAYXKAUIEr0 OCHO-
Beit AN pa3paGoTKA NMpOeKTa AeTalJbHOW NAAHHPOBKA SacTpoidkH H Gia-
royctpoiicrea tepparopan. Ha renepaabroM naame #H3o6paxalorcsi? ro-
POACKHE KBapTaNli CO BCEMR COODYXeHHSMH H 3SAaHHAMH, MecTa pac-
NIONOXKEeHHs NAomajgefl, CNOPTHBHHIX COOPYXEHRA, PWHKOB, NapKOB, 0O
POACRHX HJIH 33BOIACKHX INyTedl COOOILEHHS H APYTHX BHAOB KOMMYHH-
KaIHh;

r) tonorpa¢uvyeckHe maambi Macimraba 1:2000 ans cocTaBiieRAs
NpPOEeKTa AeTanbHOR WHAAHKHPOBKH, H2 KOTOPOM YCTaRaB/AHBAaeTcH [0XO-
XeHHe KPacCHWX JAAHA — KBapTanoB, IjIomaned, yJAU ¥ DPOe3[OB,
NPOMEHIJIEHHHE OJCIAXOK H OTAEAbHHX I[€X0B, OOMIECTBEHHLIX COOpY-
XemnWil H 3RaRAR U Ap., 8 TaKXKe AJIA COCTaBACHWS B CT3aAHA NPOEKTHO-
ro 3ajaRds NpPOEKTa 3acTPOAKH B IMPOERTa O3e/JeHeHHs [rOpoaa HJH
APOMLINIIEHHOFO NpeANpPHATUR,;

A1) tonorpapHueckHe niaHu Macwra6a 10500 masa cocrasneHns
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paGoykx yepTexed 3aCTPOAKH M BePTHKAJbHOH IVIAHHPOBKH H O3eseHe-
Husa. Jan cocrasBieHus pabouHx uepTexeH MPOEKTa MNPOMBIILJIEHHOTO
npeAnpHATHA OOLIYHO OrPaHHYHBAIOTCA MJaHoM Macuitaba 1: 1000;

e) nponoabHble [PoPHAH Tpacc ropoAckux (maciurabbl: ropH3oH-
tanbHei | : 1000, BeptéxkaapHbii 1:100) H 3aropoanbix (MacwTalbl:
ropH3oHTanbHbid 1 : 2000, BepTHkaabHuA 1:200) xkomMmyHukauud. [lo-
nepeyHble NpopHJH K TpaccaM CTPOAT B OAHHAKOBHIX TOPH3OHTaJbHOM
H BepTHKajabHOM macwrta6ax (1:100 uau 1:200).

B ruaposHepreTrHyYyecKoM CTPOHTEJNBbCTBE:

a) TomorpagHuyeckHe KapTe OLHOro H3 Macurabos — 1:25 000,
1:50000 mau 1:100000 — nast DpOEKTHPOBAHHA KPYNHbLIX BOAOXPAHH-
JIHLI, ANS BHOOpa HampaBJEeHHA TpacC KaHaJOB, FHAPOTEXHHYECKHX TYH-
HesieH, nyTed cooOlleHHs, JHHHH 9JieKTpONepeAauH, Aad COCTaBJIEHHSA
TeoJIOTHYeCKHX KapT;

6) Tonorpaduueckue Kapthl Macmtaba 1:10000 aas npoekTHpo-
BaHHA MaJbIX BOAOXPAHHJHLL H ANA COCTABNEHHSA [eOJIOrHYeCKOH KapThl
Ha YyuacTKe, Ile PACIOJIOXKEHbl COOpDYXXEHHsA THIpOoy3Jja, a TaKxXe Ha
Mecte 0o6pa3oBaHHA ONOJ3HeH H KapcTa B Ipedenax BOAOXPaHH/HIG,

B) Tomorpaguyeckue Kapthl Macimta6a 1:5000 uan 1:10000 Ha
TEPPHTOPHIO IpPE/IBAPHTENBHON pa3BelKH CTPOHTEJbHHIX MaTepHalsoB;

r) tomorpaduyeckHe nnaHm Maciura6a 1:2000 ans gerajbHOH pas-
BeAKH CTPOHTEJIbHBIX MaTepHaJioB;

A) TomorpagHueckHe myaHH MaciuTta6a 1:2000 Ham 1:1000 aas
NPOEKTHPOBaHHA COOPYXKeHHH ruapoysna (mnotuue, I'SC, w308, ro-
JIOBHEIX COOPY2KEHHil KaHaJ/Ja HJHM BOJ03a6opa H Ap.);

€) NpOoAOJbHHI NpodHJAL peKH AJA NPOeKTHpOBaHHA kackama I'DC.
Ilpopuan cTpoAT OOLIYHO COKpallleHHHe, B Macuitabax: TOpPH3OHTAalb-
Hom or 1:100000 no 1:1000000 u BeprukaabHom 1 :100—1 :200;

XK) NponoJbHbIE MPOGHAH MO TpaccaM JHHHH 3JeKTponepenayd Bbl-
COKOro HampsiXKeHHsl, MyTeM COOGLIEHHs, KaHa/J0B H [HAPOTEXHHYECKHX
TyHHeJell B Maciutabax: ropusoHtasbHoM 1:5000 M BepTHKaJbHOM
1:500.

§ 121. dedpopmMauns 6ymaru KapT ¥ nnaaHoB

bymara co BpeMeHeM nedOpPMHpYeTcsl, B YAaCTHOCTH NoOA Bo3Jefi-
CTBHEM TeMnepaTyph H BJaxXHOCTH. [IpuH meyaTanHH KapT Ha MalliHHe
6yMmara ynauHserca 1o 1,6% B HampaB/ieHHH ee JABHXXeHHA H YKOpauH-
Baercs A0 29% B momepeyHOM HampaBJeHHH. Bce aTH 06cTOfiTEsILCTBA
TpeOyIOT H3yuyeHHi H yuera paedpopMauuH OGyMard npH mnpoBeJeHHH HA
Heli M3MepeHHH H O0COGeHHO B mNpouecce NPOEeKTHPOBAHHA MO KapTe HH-
>KEHEepHBbIX COOpPYXEHHH M 3acTpodKH. Tak Kak KapToMeTpHuyeckHe pabo-
THl CBONATCA K H3MEpEeHHIO JIHHUH, yrjoB (HJH HanpaBJieHHH) M MJOILA-
redl, TO COOTBETCTBEHHO pa3/W4yaloOT H BHAW AedopMauHi — auHelHYlo,
yeaosyro u depopmayuto naowadu. JIns ydera BJHSAHHSA BCeX BHIAOB
JedpopMauHfi AOCTATOYHO H3YYHThL JIHHEHHYIO AedOpMailHIo.

JIHHefiHyI0 AKedopMalLHIO ONpefessioT NyTeM TIlaTeJbHOro H3aMmepe-
HHA JJHH JIHHHA KOOPJABHATHOH CeTKH IO OCH X H TI0 OCH Y H Cpas-
HeHHSl 3THX AJHH C TeOpeTHYeCKHM HX 3HaueHHeM. Beanmunny nedop-
MallHH BHpaXaloT B mnpoueHtax. Ecanm Ux H Uy — pacXoXJIeHHsA B
AnuHax Ax B Ay JHHMI KOOPJAMHATHOH CeTKH, a Ui — PaCXOXjeHHe B
pnuHe JaunHuu ! (puc. 122), 1o medopmauuio nmosyuysM paBHOH
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p% =A—j:-mo%. Oz
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7% =KZ_IOO%' L (XVILD

4ar

r%=-5’[i 100%.
J

TouHoe 3HaueHHe AJNHHHW [ He BCe-
r71a H3BeCTHO, H MO3TOMY £ MOXHO BHI-
YHCJHTL N0 popMyde

r=pcos?a-+gsinz2a, (XVII.2

rae o — AHPEKLUHOHHHII yrosa JHHHI;
p ut ¢ — nepopmanns 6ymarH B Hanpas-
JIeHHH OCeA KOOpIHHAT, BhlpaXeHHas B Puc. 122. Jlepopmauns Gymary
NpOLEHTAaX,

BesnunHy yrsaoBofl geopMauHu BuYHCAAIOT MO0 dopMyJe

da=ﬁpsin 20 (¢ — p), (XVIIL.3)

rie p — 3HayeHHe pajHaHa B TOfi yrnoBOA Mepe, B KAaKOfl KenaloT Bhl-
yucauTb da. (0OLIYHO B MHHYTax JHO60 B CeKyHIaXx).

3uak da 3aBUCHT OT 3Haka pasHoctH (g—p). H3 dopmyan
(XVIL.3) BumHo, uto npu o=0 v «a=90° yraoBaa Jedpopmauus
da=0. [Ipn a=45° u & =135° oHa MaKkcHMaJ/bHad.

B stom cayyae

1
da =—p(qg—p). XVII.4
% =500° (g—p) ( )
HedopMauuio niowmany ds BHYHCAAIOT o dopmyse
ds=p-+gq. (XVII.5)

Tak kak pnedopMauusa B npejenax JHCTA KapThl NMPOHCXOAHT Hepas-
HOMepHO, TO JuH00 BLIYHCJIAIOT ee cpelHee 3HAUYeHHe H3 pe3yJbTaTOB
onpefesieHHii Ha PasHbBIX Yy4yacTKaX JHCTa, JHO6O YuHTLIBalOT Aedopma-
LHI0O Ha KaXIOM YuyacTKe, B Mpejesax KOTOpPOro BeAyTCSl KapTOMETpH-
yecKHé paloThl.

IIpumepn. 1. Onpenenuts JHHeliHyl0o pedpopMaunHio OyMmarn
KapTH N0 HanpaBJ/IeHHIO Oceii KOOPAHHAT, €CJH MO H3MepeHHSAM JIHHUH
CeTKH OKasaauchb mo ocH X..202,0 MM, mo ocH y..197,6 MM npu npa-
BHJIbHOI AsHHe 200 MM.

[Tonyyum:

Ux = 202,0 MM — 200 MM =-+ 2,0 Mmm;
vy=197,6 Mm—200 MM =— 2,4 mm;
__+2,0-100

—4 lo M
—2,4.100
=g = ''2%:
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2. Ompexenuth BeJHYHHY JHHEAHOA acdopMauHH NO HANpaBJieHHIO
JHHHH, TOYHOe 3HayeHHe AJHHL KOTOPOH HEH3BeCTHO, HO H3BeCTHL! Bhe-
JHYHHH JedopMallHii p H § mO OCAM KOOPJAHHAT, a TaKXe JAHpPeKUHOH-
HHIA YTrOJa Q. [1aHHOW JIMHHH,

Ilyers p=+1%, g=—1,2%, aa=45°,

r% =1cos?45° —1,2sin245°=1.0,712 —1,2.0,712 = 0,504 —
— 0,605 =—0,101 =—0,1%.

3. Onpenenauts BeJHYHHY YraoBol medopMalHH AAA HaNpaBJeHNd,
HMelolllero AHPeKUHOHHH yroa 45°, ecan nedopManHH mo ocAM KOop-
AHHAT paBHH p=+1,0%, g=—1,2%.

da =2—(l)0-—3438sin90° (—1,2—1y=17,19:1(—2,2) =— 37,8,

4, OnpenenuTs BeJHYHHY nedopMauMH nJollajn, eclH medopMmanun
B HamnpaBJieHHAX ocell KoopauHaT paBuh p=-+1,0%, ¢=-—1,2%.

ds =—0,2%.

IllonpaBku 3a nepopMailHIO CIeAyeT BO BCex MPHBEAEHHHIX
CAyyasix BBOAHTb CO 3HAKAMH, MPOTHBOMNOJIOXHLIMH MOJIyYeHHHIM 3Haue-
HHAM Oedpopmaunil, B HeKOTOpHIX cayuyasax KapToMeTpHueckHe paboTH
MOJXHO BHIOJIHATbL TakK, YTO BJHAHHe AedopMmanuu O6ymard KapTu Oy-
JleT aBTOMAaTHYeCKH HCKJIouaTbhcs. Tak, npH rpagHyeckoM ompeleieHHH
KoopaHHAT ToukH M (cM. puc. 118) caeayer n3mepuTb He OJAHO, a ABa
PacCTOSAHAA OT GJHXKAAIAX KOOPAHHATHHIX JNHHWA, Hanpumep [ u [y —
no ocu abcuuce u I3 v [y — no ocH opAUHaAT.

Toraa npHpalleAHss KOOPAHHAT MOXKHO BHIUHCJAHTL OT oOeHx OJn-
}KailuMX JHHHH KOODAMHATHOM ceTkH (T. €. C KOHTpoaeM) mo ¢opmy-

e 1000 1000
y ,
A= M pAr=———
L+ ! b+l
tpg_ J000m ayJo0w o KVILO

UTto6H aBTOMaTHYECKH HCKJIOYHTHL BJHAHHe AedOpPMalHH NPH onpe-
JeJleHHH MJIOIlAAH TJIaHUMETPOM, LeHY JAeJieHHs NJAaHUMeTpa onpenes-
IOT, NOJb3YyfiCb TeM KBaJpaTOM KOOPAHHATHOH CeTKH KapTul, KOTOPHIi
pacmoJioXXeH B npeaenax onpeneaseMoii naoutaad. Ecaw naoulann oxsa-
THIBAIOT HECKOJNbKO KBaApaToOB, TO LEHYy AeJeHHs wnesecoobpasHo on-
pedeiATh NO H3MePEeHHAM HECKOJbKHX KBAaJpaTos R IS NOACYeTa MmJjo-
WlagH NOJb30BaThCA CPefHHM 3HayeHHEM H3 MOJYYEHHbIX Pe3yJ/bTaToB.

Jas vMmeHblleHHs1 aedpopMauud OyMars NpHHATO HaKJEHBaTp OJa-
HBl H KapThl, HCNOJb3yeMbie AJisi CTPOHTEJLHOrOo TNPOEKTHPOBAHHA, Ha
JKCCTKYIO OCHOBY, 0ObIYHO Ha ¢aHepy. KapTel # nnaHbl, HaKJIeeHHbie HA
TKaHb, AepopMHpPYIOTCA 6osblne, yeM HeHaKJeeHHBe BooOIIe.

§ 122. OnpeneneHue no Kapre
NPSAMOYrOJIbHBIX KOOPAHHAT TOYKH

U3 omnpenenseMofi Toukn M (cM. puc. 118), monb3ysich BHIBEpeH-
HEIM NpPSAMOYTOJIbHBIM TPEYrOAbHHKOM, ONYCKAIOT NepneHAHKYASApH [} H
I Ha ABe GaHXKaiHlIHe CTOPOHB KBaJpaTa CeTKH H NOAYy4aloT:
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x), = 6065 kM -+ Arj = 6066 kM — Axy;
Yu =309 kM + Ay, =310 xm— Ay,.

Uro6H aBTOMAaTHYECKH HCKJIOYHTb BJMAHRHe nedopManum OyMmaru
nnaHa, npupamleHns Ax u Ay onpeneasior no ¢opmyse (XVIL6).

[Tpy nmoMoOWH UHPKYJs-H3MepPHTeJNsh M NoliepeyHoro macuraba, Ha-
rpaBHPOBAHHOTO Ha MeTAJIHYeCKO# JiHHefiKe, KOOPAMHATH TOYKH MOX-
HO ONpeAesHTh C MOrpelliHOCTbIO, He npeBuiwaiolefi 0,25 MM Ha KapTe,
YTO COOTBETCTBYET PAaCCTOAHHIO HA MECTHOCTH (B M)

d=0,25M,, (XVIL.7)

rie Mr—auucs0 ThHCAY B 3HaAMeHaTeJe YHCJAeHHoro Macmitaba mnJaana
HJIH KapThl.

IMpuBeneHHass TOYHOCTL He BCerga MOXeT YAOBJAETBOPHTb Tpe6o-
BaHHAM CTPOHMTEJIBHOIO TNPOEKTHPOBAHHA: B MOAOOCHHX CJtyyasix KOOp-
JHHATLI TOYEK ONpefeNsioT aHAaJMTHYECKHM MNyTeM, T. €. IIyTeM BbIYH-
C/NeHHH MO0 KaKHM-JHO0 3aJlaHHHIM BeJHYHHaM (HampuMep, MO IMPOEKT-
HOMY PAaCCTOSIHHIO MEXJY TOYKAaMH W 3afaHHOMY [HPEKIHOHHOMY yray).

§ 123. Onpenenenne reorpadpuueckux KOOpAHHAT TOYKH
no Kapre

Iycte Tpebyercs onpesenuts wupory B m goarory L Ttouku N
(cM. puc. 118). IlpoBegem GaukaliluHe K oOmpefesasseMOA TOYKe MepH-
anansl AB u C n napannembp EF, satem uepes Touky N mapannear PQ
u MepuaHau TZ.

M3Mepss uupkyneM-u3MeputreneM H JIHHEAKOH € TomnepeyHbIM Mac-
wTaboM paccTOSHUA I} H lp, I3 H i, BHIYHCJAAIOT pa3HOCTh WHpOT AB H
pasHoctb: goaror AL no dpopmynam

+ AB >, AB Uy
60" 60° (XVII.8)
FAL = ——13 —Alg=—1,.
YT L4 = L+ 0

Paccrosinus ! BbIpaXaioT B MHJJHMETPaX C TOYHOCTBIO 10 HEeCATHIX
aonefi. OnpenenenHe TakuM nytem AB u AL He TOJLKO aBTOMAaTHYECKH
HCKJIIOuaeT BJHAHHe gedopMaunH 6ymarH, HO H obecneuHBaeT KOHTPOJb
BBIYHCJIEHHH.

TouHocTh onpenesneHHss WHPOTHI U AOJATOTHl TOUKH 3aBHCHT OT Mac-
mwraba Kaprol. JJHHa B MHJJHMeTpPax OJHOMHHYTHOIO HHTepBaJja IO
MepHaHaHy Oyaer:

Ha Kapre Macwra6a 1:50000. ¢ o o o ¢ o ., o +37,1 MM;
> > » 1:2500000.00001-074‘2’;
» » » 1410000 . « o o ¢ « o o« 185,65 » .

Tak kak paccTOiHHe MOXHO H3MepATb Ha KapTe € MOrpPelIHOCThHIO,
He npeshwawowmeii 0,3 MM, To, cjlefoBaTeJbHO, iHpoTa GyleT onpeje-
JATHCA C TOYHOCTBHIO He HHXKe NPHBOAHMOH:

Ha KapTe MacwTtaba 1:50000. . . . . . . . . . 0,50";
» » » 1:25000 6 o o ¢ ¢ ¢ & » + ,0,257;
> » > 1100000 ¢ ¢« ¢« ¢ ¢ o « « « 0,107,
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Ha kaprax macmita6oB 1:5000 u 1:2000 MHHYTHBEE HHTEepBaJbl 10
IIHpOTe H JOJroTe He MOKa3bIBAIOT, MO3TOMY npu pacuetrax AB u AL
no ¢opmyaam (XVII.8) B uucaurene smecto 60” caepyeT cTaBHTb A
pacuera 75 n 37,5” pa3Mepnl MOJHEIX PaMOK COOTBETCTBEHHO MaclLiTa-
6o 1:5000 u 1:2000 n u3MepsaATb pacctosinus ! n lp oT pamok JHCTa
KapThl A0 TOYKH.

TOYHOCTb Onpefle/leHHs IIMPOT B 3THX cayyasax OyJAeT NopsAAKa:
no KaptaM Maciuta6a 1:5000¢ . . o ¢ o o o . 0,04
» » » 122000..........0,‘03".

ToyHocTs onpesenennsa A0Arotr GydeT He HHXKe 3TOH TOYHOCTH
BIJIOTb A0 wWwHpoTul 48°30”, rae pasmepnl ONHOMHHYTHOTO HHTepBaJa
0 napaJjJefiH, BblpaKeHHble B MHJJAHMeTpaxX, OyAyT He MeHee pa3me-
poB HHTepBaJOB no Mmepuauany. [lanee, K ceBepy, 3TH pasMepH OyAyT
YMeHbLIATLCH, H Bce e, HanpuMmep, Ha wHpote 60° TowHoCTb ompene-

JedHsl foarot 6yaeT HHXKe TOYHOCTH onpeaeseHHs WHPOT Bcero Ha 25%.

§ 124. U3mepeHne no Kapre AJHH JHHHMH

T'opn3oHTasbHOC PacCTOsiHHE MO MPAMOIT MEXy ABYMS 3aJaHHLIMH
Ha KapTe TOYKAMH MOXKHO H3MepHTb HemnocpeACTBeHHO JIHHeHKO# C ae-
JEHHSIMH HJIH IHPKYJeM-H3MepHTeaeM. Ecan pacTBop uHDKYJs HepeHec-
TH K nomnepedHoMy Macuitaby, TO pacCTOsiHHe OMNpeneHTCA TOYHee, yeM
NPHKJaAbIBAHHEM JIHHEHKH C [e/IeHHAMH K H3MepsieMolt JanHHH. Xopo-
IIHM LHPKYJNeM-H3MepHTeJeM HAH LITAHreHUHPKYJeM MNpH MOMOIUH MO-
nepeuHoro Maciutaba pacCTOAHHE MOXHO HSMEPHTb C MOrpellHOCTbIO,
He mnpeBblwapumej Ha kKapre 0,3 MM, ecan 6ymara He AedOpMHpOBaHa.

Bonee Touno (uesaBHcumo ot nedopMaunuH GyMmMarH) pacCTosiHHe
MOXXHO BLIYHCJHTb [0 KOOPAHHATaM KOHLOB JHHHH mo ¢opmyJe

d=V (xa—*5)2+(Ya— Y5)? > (XVIL.9)

rae A u B — kpaiinue TOYUKHM JHHHI; X, y — KOOPAHHATH; OmpeaensieMbe
no mpasHJy, H3joxeHHOMY B § 122, Tak, uTroGbl BaAHSIHHe AedOpMalLHH
aBTOMAaTHYECKH HCKJIIOYaJIOCh.

Ha cospemenHbix Tonorpapuueckux kaprax CCCP mectHOCTb H306-
paxaerca B kKoH(opMmHoit mpoekuun [aycca. B cuay csoicTB 3TOi
NMPOEKLUHH BCe JIHHUH H306pa’KaloTcs HAa KapTe GoJbllie CBOHX HEHCTBH-
TeJbHLIX pasMepoB Ha BennynHy Ad (peaykund Ha maockocts [aycca),

Puc. 123. HiMepeHHe KYPBHMeTpOM AJHHL H3IBHAHCTOR A«
HAH
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Han6oabuice uckaxcenne anun 6ynet aa kpato sonw. Ho ecam 30-
Ha TPeXrpaaycHasi, To HCKaMeHHe OyldeT HE3HAUHTENbHLIM H YYUTHIBATH
ero NpH rpaguyeckoM onpeneneHHdH pacctossuil ne nyxuo. Ha kpaio
WeCTHrpaAyCHOA 8OHW  HCKaMeHHe Oyier okojso 1/1000 #3amepeHHOro
paccToAHNA, W B CJaydYae HEOOXOIHMOCTH noJyueHnsn 6GoJee TOUHHX pe-
8yAbTaTOB CcAelyer BBOAHTL B H3MEpeHHOe PpacCTOsiHHe NONpPaBKy CO
SHAKOM MHHYC, BHUHCAeMYio 00 dopmyae (VEI).

JAuHN H3BHJHCTHIX JHHHA H3MepAIOT N0 Kapre JAu6o UHPKYJeM,
pacTBOp KOTOpPOro AOJXKeH OHTb TeM MeHblle, UeM MeHblle H3-
BHJHHbB JIHHUH, AH60 KypBHMeTpoM (cM. puc. 123). TouHocTb H3Me-
PeHHH H3BHJAMCTHX JAIHIA 3HAYHTENbHO €HHXe (0cO6eHHO KYpBHMeT-
pOM) TOYHOCTH H3MepeHHS npAMHX Auuuil. das ompesenenus ueHw nae-
JeHHsi KypBHMeTpa MNPOKATHIBAIOT KOJIECHKO (10 NpAMOH JAHHHH H3BECT-
HOA QJIHHH, HanpHMep MO CTOpPOHe KOOPAHHAaTHOH CeTKH, H NEJAT AJHe
Hy JHHHH HA YHCJO JefieHHA WKAAW KypBHMeTpa, MOJyueHHOEe KaK pa3s-
HOCTb OTCYETOB MO CTpesKe 4O H MocJe mpokaTkH koJseca. Lleny mene-
HHA CJeayeT ONpejenHTh HECKOJNBKO Pa3 H 3a OKOHYAaTesbHBIA pe3ylib-
TaT B3ATb CPpefiHee apudMeTHYeCKOe.

§ 125. U3mepeHHe No KapTe ropu3oOHTaNbHBLIX YTJOB

HanGoiee mpocTo yron MOXKHO H3MepHUTb Ha KapTe NPH MOMOLLN
TpaHcnopTHpa. TOYHOCTL H3MepeHHA Yyria TPaHCMOPTHPOM OKoJo = 10.
C Gosee BLICOKOA TOYHOCTBIO Yros) MONCHO BbIYHCJIHTb KaK pas-
HOCTb AHPEKUHOHHWX yraoB (uaH a3uMyToB) cropoH BC n BA

(puc. 124) nmo ¢popmyne
p=oagr=—o0y,. (XVIL.10)

HOupekiHOHHBIE Yraw BeIGHCIAIOT 1o ¢opmyne (VI7), noab3sy-
fcb KoopauHatamu Tpex Touek (A, B, C, rue B — BepmHHa yria),
onpeaenseMbix Mo kapre rpadudyeckd. [1pu BhuHC/IEHWH yria U3 AHpek-
LHONIHOTO yrja npaBoii CTOPOHHI
BLIYHTAIOT AMPEKLHOHHKIA  Yron £
Jesoit crtopoHbl. Ecaum nepnuiil A
OKaXXeTcs MeHblle BTOPOro, TO K
HeMy mpeaBapuTeNbHO mpHGas-
asiot 360°. \ Og;

[Tpumep  Bhiuuc/ieHHA  4AH-
%E‘KHHOHH!:IX yrjoB mnoMelleH B

47.

§ 126. Onpenenenne
Mo KapTe OTMETOK
TOYeK MECTHOCTH

OTMeTKH TOUEK, JeXKallHx
MeX1y FOPH3OHTaJSIMH C pa3JiHy-
HbIMH oTMeTKaMH H, u H,, onpe-
AeNAOT HKTepNOJHPOBAaHHEM Me-
XKAY 3THMH ropHsoHTaasaMu. Han

3TOro cJeayeTr YMHOXHTb pas-
Puc. 124. H3o6pameHHe rOpH3IOHATANLHO-

HOCTb BBICOT Toyek Ty, H T2 (pHc.
ro yraa, PaBHOro Pa3HOCTH AHPEKLHOH-
125), nexamux Ha ropHsoHra- Y P HBIX pyr.non Apet
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N Puc.125. Cxema onpeaenemnsn
no ropusouTangm OTMETKH

T O 104yxn. MpoBenenne ARHMH 33-
d BRHROIO YNAOHA
136
34—
2 a
l?”r
128 a
T;
126 /i LA
MRa
124 d A
122 d
120 P

ASX, Ma OTHOIIeRAe paccTosuns d; (uau di) ot onpeaensieMolr ToukH M
no Ty (mnu Ty) K paccrosinuio T To=d;+d; u npoussenenne ajreGpaH-
YeCKH DPHOGABHTb K OTMCTKE COOTBETCTBYIOL(eH TFOpH3OHTaJH:

dy
dy+d;y *

d
Hy= Hy+ (H = Hy) 3=

Hy=H,+ H,—H))
(XVIIL.11)

Mpumep. MNycte H;=122 M, H,=124 ™, d;=43 wmM,
d;=17,7 mm.

4,3
Hy =122+ (124 — 122) —= =122,72 ;

7,7
Hy =124+ (122 — 124) = = 122,72 w.

BblynCAeHHS BbiNOJHEHBl RO COTHIX N0JeH MeTpa TOJbKO AJA TOro,
q9T06bl MOKa3aTh CTPOTYI0 COrN1AaCOBAHHOCTb CaMHX BbiYHCJeHHH. Bhiuxc-
JeHHass OTMeTKa A0JXHa ObiTh OKpyrJieHa B COOTBETCTBHH C ee JAeM-
CTBHTEJIbHOH TOYHOCTbIO, PYKOBOACTBYSICb [JONYCKAEMLIMH MNPH CbeMKe
NOrpelUHOCTAMH H300paXKeHHs peJbeda TOPHU3OHTANAMH. DTH Norpell-
HOCTH, YCTaHOBJIeHAhle B coBpeMeHHbX HHCTpyKuusx I'YI'K aas coe-
Mok B Macwrabax 1:2000, 1:5000, 1:10000, npuBenesnt B § 105,
Ilpn cbeMKe ropoACKHX TeppHTOPHA H TEePPHTOPHH, OTBOAHMHX MOA
CTPOHTE/IbCTBO, 4 TaK¥Ke IpPH CheMKe MOCPEACTBOM HHBEJHPOBaHAA MO-
BepXHOCTH TpeOGOBaHHA K TOYHOCTH pejbeda 60Jiee BLICOKHE; HX YCTa-
HaBJIHBAIOT BeAOMCTBA, AJA KOTOPhIX BLINIOAHAETCH CheMKa.

JlonyckaeMbie BeJHYHHH MOrpelIHOCTEH YCTaHABJMBAIOT B 3aBHCH-
MOCTH OT BeJHYHHBI YFIJIOB HaKJOHa MECTHOCTH: 4eMm OGoJbllle YTJH
Hak/JOHa, TeM O6oJbllle aonyckaeMas nerpewHoctb. [loatomy, uTo6u
cyanrTh 06 OWIAGOYROCTH TOW HJH HHOH FOPH3OHTaJH, ONpeAeAsioT yroa
HaKJIOHa MECTHOCTH, DOJb3ysACb HMEIOLLHMCA Ha Kapre MacuiraboMm 3a-
JIOXKEHHI,
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HMesa B BRAYy OTBETCTBEHHOCTb 83 KAa4eCTBO MNPOEKTHO-CTPOHTE/be
HEX paboT, onpeaessiTh CTeNeHb AOBepHA K pe3yabraTaM paloTbl €
KapTo# Heo6XOAHMO Ha OCHOBE TOABKO Tex BeJHYAH NOrpeilHOCTed B
H300paXkeHHH CHTYaUHH H peJbeda HA KapTte, KOTOPHE YCTaHOBJNEHH
Kak AONyCTHMbe B OQuUHaAbHHX 0O6ueoba3aTeNbHHX HHCTPYKUHAX
T'YI'K uaw Tocctpos CCCP. IlpeanpuaTtda, co3gawulHe KapTy Ha OC-
HOBE 3THX HHCTPYKUHB, Be rapaHTHPYIOT TOYHOCTH 060JCe BHICOKOH,
yeM 9TO NOPeAYCMOTPeHO B BHCTPYKUHAX., CooTBeTCTBEHHO caeayer
paclmpoCTPaHATb 9TO H H3 KaueCTBO NPOEKTHO-CTPOHTEAbHHX pabor,
BHIOJNHAEGMKHX C DOMOIbLIO KapTh.

PaccuntaeM BO3MOXHYK NpejeibHYI0 NOrpellHoCTh B TOuke M u3
npeanayuero npumepa (cbemka B Macuitabe 1:2000), pyroBoACTBY-
ficb OQHUHANBHO YCTAaHOBJEHHLIMH B HHCTPYKUHH [ yr' K Beanunnamu
JONMYCTHMBIX NOrpelWHOCTed B BHICOTE, PACCYHTAHHOA NO TOPHSOHTAJH.
Has yrios HaknoHa MecTHOCTH 2—6° momycTHMa moOrpemHocTs, paBHaf
2/3 BLICOTH ceyeHHA, 4TO OT 2 M cocraBur 1,3 M. Orciona MOXHO
SaKJIOYHTb, YTO PaCCUHTAaHHYH) OTMETKY ToukH M caeayer CcuHTaTh

PaBHOIi
My=122,7m%t1,3 m,

Huave rosops, ormerka Toukn M Bo3moxHa or 121,4 o 124,0 wm.
Pashuua B 2,6 M MeXAy KpadlHHMH 3HayeHHSIMH OTMETOK CJHLIKOM
BeJHKa Aas Macwitaba 1:2000. Ecaum e BhiCOTY cedeHHS: NMPHHATH
paBHoit 0,5 M, T0o pasHuua okaxerca paBHo# 0,6 M. Kapra macuitaba
1:2000 ¢ TakuMH BO3MOXHbIMH KOJeOGaHHAMH OTMeTOK Oymer ayuiue
YAOB/ETBOPATb Tpe0OBaHUSM CTPOHTEALCTBA, YeM UPH CeYeHHH 2 M.

§ 127. llpoBeneHune no Kapre AMHUK 3aNaHHOTO YKJOHA

YKJIOHB M YrJh HaKJOHA JHHHA MEeCTHOCTH onpejensdloT o Macul-
Taby 3anoxenud#t (cM. § 91). Jlas 9TOoro HOXKH LHPKYJIA YCTaHaBJH-
BalOT Ha JABYX CMEXHbIX TOPH3OHTAJAX [0 HANpPaBJEHHIO 3a4aHHOA
JHHHH H 3aTeM [ePeHOCAT LHPKYJb C TeM Xe pPacCTBOPOM HOXeK, paB-
HbIM 3aJ0XeHHI0 d cKaTa MECTHOCTH, Ha rpabHk 3anoxenui. OgHa
HOXKa UHPKYAS OOJXKHA pacnojaraTbCl Ha KpHBOH rpacdHka, a Apy-
ras — Ha NPOTHBOMNOJIOXHOH eit npaMoi. Ha puc. 91 nyHktupHO#i -
HHell MOKa3aHbl MeCTa YCTAaHOBOK UHPKy/as. B nepsoM ciyuae HOXKKH
LHPKYJAl PAaCIiOJNIOXHJAHCh He Ha HMeolleiicss Ha rpadHke JHHHH 3aj0XKe-
HHs, a MeXAy ABYMS JHHUAMH. B Takux ciyyasx yraH Hak/JoHa H YK-
MOHLI QMPEAENSIOT HHTEPHOJHPOBAHHEM MEXAY ABYMSA CMEXHBLIMH MOI-
NHCAaHHBIMA Ha rpadHKe yrjiaMH HakJOHAa HJIH YKJOHaMH. BeaHuHHH
sanoxeHHit Ha puc. 91,4, 6 coorBeTcTBYIOT yray HakaoHa 5°10° @ yk-
aony i=0,09.

Ecnn 3anpaHHasi JHHHA NepeceKaeT HECKOJbKO TOpH3OHTaJjeil ¢ pas-
JHYHBIMH OTMETKaMH, TO YIJh H4KJOHAa HJH YKJOHH ONpene/sioTCa
no rpadHKy 3ajI0KeHHH OTAeJbHO AJS KaXIOro yyacTKa JIHHHU MeXAy
AByMsl COCeAHHMH ropH3oHTansaMu. [Ipy oTcyTcTBHH rpaduKa 3ajoxeHHH
YKJIOHH H YrJhl HaKJOHa MOXHO paccyutaTh no Gpopmynam

h h
i= P ={gv; v=p 7 (XVIIL,12)

Ilns 3TOro HaMepeHHOe 1O KapTe 3anoxeHue d BHpaxalwT B
TeX JXe eHHHLAX JHHeHHHWX Mep, uTO H OpeBhllleHHe A.
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IMNpumep. =2, d=50 M. Onpesenntb i u v:

2
i= 0 =0,01; v=57,3°0,04 =2,3°

Y1066 MpOBECTH Ha KapTe JIHHHIO MECTHOCTH C 33J1aHHBIM YKJOHOM,
6epyT 10 rpaduKy 3aj0XXeHHH B PacTBOP LHMPKYJs BeJHYHHY 3aJoxKe-
HHfl, COOTBETCTBYIOLIYIO 3aJaHHOMY YIJYy HAak/JOHA HJH YKJOHY, H OT
HayaJbHOH ToukH N (cM. puc. 125) mocaenosaTenbHO 3aceKaloT 3THM
PacTBOPOM COCeflHHEe TOPH3OHTAJH MPH YCJOBHH, YTO HX OTMETKH OT-
JIH4AIOTCA Ha BLICOTY ceyeHHusi. CoedHHSIS KapaHAaliOM TOYKH YKO./IOB
LHPKYJA, MNOJy4YaloT JOMAaHYio JuHHIO PN, HMmelwollyl0 OXMH H TOT XKe
33aJaHHbIH YKJIOH.

IMpu orcyrcTBun rpaduka 3anokKeHHil BeJHuHHY d 3aJI0XKEHHA pac-
CuHTHIBAIOT o popmynam (X1.2) u (X1.3).

§ 128. Onpepenenne no Kapre AJHHbI JHHHH, HMeEIOLLEH
Ha MECTHOCTH HaKJIOH K FOPH3OHTY

HakaoHHylo ainHHi0 D (CM. pHC. 2) BLIYHCASIOT N0 ee FOPH30HTAJb-
HOMY MpOJIOXKeHHI0 d, noab3ysch dopMyJaaMi

p— 2 (XVII. 13)
Cos v
D=V d&+ne . (XVII. 14)

Bennynny d u3MepslOT MO KapTe, YroJ Hak/JOHa V  ONpeReJsIoT
aH60 no rpaduKy 3aJOXKeHHH, eC/H JHHHA CBOHMMH KOHUAMH JIEXKHT Ha
CMeXHBIX TOPH3OHTaJAX, JHG0 BblYHCAsAIOT no ¢opMmyne (XVIILI2),
€CJIH JIHHHSL HMeeT OJHMH M TOT XKe yroJ HakJIOHa Ha BCeM MPOTAXKEeHHH,
B nporuBHOM cayyae JMHHIO pa3GHBAlOT Ha YacTH Tak, YTOOb B Mmpefe-
JlaxX KaXXAOH H3 HNX Obll OAHH H TOT e Yrojl HaKJOHAa, H BLIYHCJA«
10T o6y AMHHY HakaoHHOH aunun MN no wactam (Dy, Dy, Ds, ..., Dn;
puc. 126,a). D10 e npaBHIO OTHOCHTCA H K CJYYaio, KOraa INpPHXO-
AHMTCA noJb3oBaTbcsi ¢opMynofi (XVII.14); npesbimenne A BhIYHCAAIOT

,—-\

N

PHc. 126. Cxema onpejeJeHHs NO KapTe AAHHL HAKJOHIBLIX JNUHUHA
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KaK Pa3HOCTH OTMETOK TOpH3OHTaJjell, Ha KOTOPLIX pacmo.’aratorcs
KOHUBl OTHeNbHbX yyacTkos auHun. Ha puc. 126,6 aunnusa MN pa3du-
Ta Ha Kapre Ha yuacTkn Ma, ad, bc u ¢cN ¢ pasHeiMu ykaonamu., (Ha
pic. 126, 6 npeacraBaeH npodpuap auHnu MN ¢ ee uvactamu D, D,
D, ..., Dn, cyMMa KOTOPBIX COCTaBJSi€T HCKOMYIO AJHHY).

§ 129. Mocrpoenune npoduieir no Kapre

INc HanpaBnenuio ato6oit aunun (Hanpnmep, EF ¢ toukamu 1, 2, ..,
18 Ha puc. 118), nposejicHHOH Ha TomorpadHyecKo KapTe, MOXKHO
IOCTPOHTb MNPOMHAb, MOAb3YSACh OTMETKAaMH TropH3oHTaJeil KapTh. [o-
PH3OHTaJIbHLIH H BepTHKaJbHHI MacwTabel npoduas Bol6HpPalOT B 3aBH-
CHMOCTH OT TOrO, HaCKOJIbKO MNOAPOOHBIMH JOJKHbI ObITb NPOEKTHLIE
noctpoeHus, Bce mnpaBHsa MOCTPOEHHA NPONOJLHOTO H  TNOMNEPEeYHbIX
npoduJe, npuMeHseMble MPH reOMETPHYECKOM HHBEJHDOBAHHH, B OT-
HOLIeHHH BbiGOpa YCJOBHOrO rOPH30HTa M MOCTPOEHHsA caMoro npoduJjs,
CONlep:KaHHA TOPH3OHTAJbLHBIX TIpad, NOCTPOEHHA TNPOEKTHOW JIHHHH
NpMMEHHMbI H K NpodHJI0, mocTpoeHHOMY Ha Kapte. OmgHako ecThb H
cyuiecTBeHHOe pa3juude B 3THX npoduasx. Ha npodune, mocrpoennom
B pe3yJbTaTe reOMeTPHYECKOrO HHBEJHPOBAHHSA, TOYKH TNHKETOB CJe-
AylOT paBHOMepHo. Kpome Toro, peabed xapaKTepusyerca [AOMOJHH-
TeJbHHIMH (NJIOCOBBIMH) ToukaMH. Ha npodwuie, nocTpoeHHOM MO ropH-
30HTaJNAM ToOmorpacdu4yecKOoi KapThl, TOYKH C OTMETKaMH pachoJsaraior-
Cfi HepaBHOMEPHO B 3aBHCHMOCTH OT pacNoOJIOXCHHA TOPH3OHTaJe# Ha
KapTe, H HHKAKHX [JOMOJIHHTENbHBHIX TOYEK MIJi XaPaKTePHCTHKH pelb-
edpa Goabwe Her. Ho emre Gosee cylliecTBeHHOe pasjiHyHe 3THX NPOPH-
Jeil 3aKaYaeTcsl B TOYHOCTH OTMETOK TOUYeK.

ToyHOoCTL OTMETOK TOYEK MNpOQHUJs, MOCTPOEHHOro mo Tonorpadu-
YeCKOM Kapre, 3HAUNTeJbHO HHXKe TOYHOCTH OTMETOK, MOJYYeHHbiX H3
reOMeTPHYECKOr0 HHBEJHPOBAHHA, H TeM HHiKe, ueM MeJbye MacluTab
KapTel M 4eM KpYIHee BHICOTH ceyeHHsi pesabedpa. UTobObl CyauTh O
CTeMeHH JOCTOBEPHOCTH OTMETOK, IOJYYeHHhIX IO TOPH3OHTAJAM Kap-
Tbl, CJie/lyeT PYKOBOACTBOBATbCA O(MHUHAIbHBIMH HHCTPYKUHAMH 1O
TornorpacHyYeCKHM CbeMKaM, B KOTOPbLIX NMPHBOASTCA BeJHYHHB HLONYCTH-
MbIX OIUHOOK B H300paXeHHH Ha KapTe peJbeda MeCTHOCTH H Npexiae
Bcero oGuweo6si3aTenbubiMH HHCTpYKuusiMp [TYIK (ecm. § 105) u Toc-
crpos CCCP. Iloapo6roctb u3obpaxienHsi pesabeda 3aBHCHT OT BeJIHUH-
Hbl CEYEeHHsi: 4eM OHO KpynHee, TeM 6oJjbile 0600lleHH#l B H306paKeHHH
penbeda H MOXKHO CUHTaTh, YTO BCe H3MeHeHHS B ¢opMmax pesabedpa pas-
MepoM 10 !/; MpHHATOrO CeyeHHWss HAa KapTe, Kak NpaBHJO, HE H306pa-
xalorcd. CrenoBaTesibHO, Ha NPOROJIBHOM npodHie HeNlb3ss HMeTh
npeAcTaBieHHss 00 H3MEeHeHHH BBICOT MECTHOCTH MeXIy HABYMS CMeX-
HBIMH OTMeTKaMH B CJeAYIOIIHX Npeaesax:

Fo 1,25 M npu ceueHHH S5 M no 0,25 » » 1»
»> 0,50 » » 2 » » 0,12> > 0,5 »

B cBfi3n ¢ 3THM Ha npoduje, MOCTPOEHHOM MO HAaHHLIM TOTorpadu-
Yyeckoji KapTel, HeNpeMeHHO YKa3blBaloT Mmaclitab 3TOH KapThl W ceye-
Hue peabeda, 6e3 yYero HeBO3MOXHO CYAHTb O HAJEXHOCTH HdaHHHIX
npopHas NPH HCNOAL30OBAHHH €ro AJil CTPOMTEJbHOro MpPOeKTUPOBAHHA.

§ 130. Onpenenenne naoumanu Bopocbopa

IOnas onpenenenus maollagu Bojoc60pa MO KapTe CHauala NPOBO-
ASIT TPaHHUY IJoWaAu Bopoc6opa — BOAOpPa3le/bHYIO JIMHHIO, MOJ/b3Y-
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Puc. 127. MNaomaas Bogocbopa

ficb TOPH3OHTaJAAMH KapTH. [lnsa 5TOA 3ajauyH 9acToO HCMOJAL3YIOT Kap-
TH Maciita6oB go 1:1000 000 Bkaouutenbno. JInuna Bomoc6opa mpo-
XOIAT MO TOYKAaM ¢ HaHOOJBIIHMA OTMETKAMH, OKaiMJIsis TY MOBEPXHOCTD,
C KOTOPOif cTeKaeT BOJa B AaHHYIO YaCTb BOJAOTOKa HJH B BOJOEM
(puc. 127). Ona coBnajaer c BoAOpa3deNoM, Nepecekas 3aMKHYyThie
TOPH3OHTAJH MO HOPMaJH K HHM B TOYKaX HauboJjblilei KPHUBH3HDL.
Ecan naowaae Bomoc6opa orpaHHueHa KakHM-1H60 HaMeyaeMbiM [o-
nepeyHHIM ceyeHHeM, HAaNPHMEp CTBOPOM IVIOTHHBH, TO BOJOpasjesbHasd
JHUHHA JOJXXHA MOAXOAHTb K 9STOMY CTBOpYy, MepeceKkas TOpPH3OHTaJH
CKJIOHOB PEYHOM NOJIHHH TOXe Mo HOPMAaJIH.

ITocne mpoBeneHnss Ha KapTe BOAOpPa3febHOM JIHHHH H3MepsIOT
niomaap Bofnoc6opa MIaHHMeTpoM HAM NajeTkofi. UTo6n aBTOMaTHuec-
KH HCKJIIOUHTb HJIM YMEHbIUHTb BJHSIHHe JAedopMauuH OymarH KapTH,
onpefessiOT UEHY [eJeHHs MJaHHMeTpa MO KBaJApaTaM CeTKH MpSAMO-
YroJbHHX KOOPAHHAT JH60 Mo TpameuHsM CeTKH reorpadHyecKkHX Ko-
OpPAMHAT, KOrja Ha KapTe HeT CeTKH NPAMOYroabHbX koopiaHHat. Tou-
HOe 3HayeHHe mJowajedl TAKHX TpaneuHd MOXHO BHOGpaTb H3 cheuH-
aJbHLIX Ta6GJHU, B TOrAa TNJAaHHMETPOM HJH TNaJeTKO# H3IMepsioT
nJolaaK JHIUb TeX YYacTKOB, KOTOphle MeHbllle KBaapaTa HJH Tpane-
LHH CeTKH KOOpPAMHAT.

§ 131. Onpeaenerne no Kapre 06bEeMOB 3EMJSIHBIX Macc
M BOJOXPaHUAMIN

O6GbeM 3eMJsH B Mpejaenax 3aflaHHOrO MNPSAMOYrOJbHOTO KOHTYpa
ABCD (puc. 128,a) u 3anaHHOH OTMeTKH €ro HHXHEro OCHOBaHHSA
MOXHO BHIYHCJHTbL NPH TOMOIUM CeTKH KBAApaTOB, CNELHaJbHO Anf
3TOro noctpoeHHoit Ha Kapre. OTMeTKH BeplHH KBaJApaToB olNpeac.s-
IOT [0 TOPH30HTaAfAM KapTH myTeM HHTepnoaupoBanHs, O6beM V Tena
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Puc. 128. CeTka KBaapaToB, nocTpoeHHas Ha Tonorpaduyeckoll Kaprte

B Npejenax KaXIoro kBajapaTa Oyaer NPHOJAHXKEHHO paBeH o6beMy
yeTblpeXrpaHHON NPH3MbI

v=Shep, (XVII.15)

rle S —naowanr KBaapara, hcp — cpennee apudpMeTHyeckoe H3 pabo-
YHX OTMETOK YeThipex BepLIHA KBAajApaTa,
hy +ha+h;4 hy
hcp'——- 4 .
Yem 6aH)Xe BepxHee OCHOBaHHE KBaJpaTa K INIOCKOCTH, TeM TOY-
Hee GyneT moayueH oObeM mo ¢popmyae (XVII.15).
O6uuit o6beMm Tena B npepenax Koutypa ABCD BHYHCAAIOT 1O

hopmyae

V= % (zh! 4- 23h!! 4 4341Y), (XVII. 16)

B KOTOpoi S — muaollaab KkBaapaTta; i — paGoune OTMETKH, He SABJIfA«

joulHecs OOLIHMH 1S HeCKOJIbKHX KBaApaToB; h”,hw— pabouyHe oT-
MEeTKH BepLUHH, OOLIHe AR ABYX H YeThIpeX KBaJApaToB.

Ecay KOHTYp He MpPAMOYroJbHHK, TO B HeM 6YAyT BepIUHHH, OOlIHe
JUIA TpeX CMeXHBIX KBajApaToB;, Toraa 06beM BLIUHCASAIOT Do GopMysde

V= —i- (zh! + 25a!t + 3Rl 4 4341Y), (XVIIL.17)

Ecan Teno KaXao# weTHPEeXyroAbHOW NPH3ME Ppa3fAendTb AHAro-
HaJbHOfl TUIOCKOCTbIO NODOJIaM Ha TPEXrpaHHbie MNpH3MH (CM. PpHC,
128, 6), To obbeM Ka)XI0H A3 HHX BHIVHCJAAMT N0 hopmyae,

0= Shcp,

rie S — mjollaab TPEYroNbLRAOrO OCHOBAHASN DPH3MH, a hcp — cpeiHee
apujpmeTHyeckoe H3 paboyHx OTMETOK BeplLIHH TpeyroJbHHKA,

hl +h2+h8
hcp= 3 )
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C6uuli 06beM B 3TOM cayuae BHYHCARIOT N0 QOpiyne

S ,
=T(Z"l + 25h!! 4 3zp'M 4 63R!Y), (XVII.18)

rie naaekcw I, 11 0 T. n. UMeloT Te e 3HayeHHA, 4T0 H B ¢opMyae
(XVII.17).

[1pumep. Buyncants o6beM BuieMKH B npeaesax yyaCTKa C CerT-
Kofi KBaapatoB (cMm. pHc. 128,6) co croponavu, paBHumua 40 M, no
pabouHM OTMETKaM, 3HaueHHs KOTOpPLIX B MeTpax I[OANHCAHW Ha uep-
'rex(el_?' BepLUHH KBaJpaToOB.

o ¢opmyne (XVIIL.16) nosnyuaem

1600
|4 == [(74+164+1745)+2(9+ 124 8+ 10+ 114+74+13410)4-
~+ 4 (104 104+ 9 8)] = 400 (45 + 160 4 148) = 141 200 ™3,
O6bemM B HanpaBJieHHH avaroHasn AB BuuyicisieM no ¢opmyae
(XVIL17):

V=8%)[(7+5)—|-2(16+l7)+3(8+9+10+l2+13+

G 114104 7)+ 6(104 lO+9+8)j=§%)(12+66+ 24) +

800-540

O6veM B HampaBneHHH nauaroHaau CD BouucaseM no dopmyane
(XVII.18):
800

V="3 [(16+17)+2(7 +5) +3(10+ &+
9+ 124+ 11+7+10+13)+6(9+ 10+ 10 4 &) =

800-519
=8%(33+24+24o+ 299) = 22

= 138400 wm3.

Kak BuauMm, anaf oAHOro H TOro xc¢ ob6beKkTa 3HaYeHHAa o6beMa
BbleMKH MONYYHJHCL Pa3AHuHbIMH. DTa pasHHua Gyaer Tem OGoJbuie,
yeM O6oJibllie pa3jHyalTca Mexay cob6oii pabouHe OTMETKH BepLUHH
KBaapaToB. B paHHOM npHMepe KaXAbli H3 HTOTOBHX MOACYETOB MO
TPeXTpaHHLIM MNPH3MaM OTJIHYAETCA OT I110ACYETOB MO YeThIpeXrPaHHbLIM
npHaMaM MNpHMepHO Ha 2% B Ty HJH APYryio CTOPOHY, a MeXAy coboH
OHH pasanualoTeas Ha 4%. 310 pacxoxaeHHe 00beMOB BO3HHK-
JIO TOJIbKO 32 CYeT KBaApaToOB, PacloJ/IOXeHHbIX Ha nepH}epHH yuyacTka.
Cpennee apu¢pmernHueckoe H3 OOOHX pe3ysbTaTOB NoAcYeTa MO TPpex-
rpaHHbIM NPH3MaM, Kak H CJel0BaJi0 O0XHAaTb, TOYHO PaBHO 3HAYEHHIO
06beMa, BLIYHCJEHHOMY MO YeThipeXIPaHHbIM NMPH3MaM:

144 000 -+ 138 400
2

= 141 200 ™3,
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TounocTh 00beMa, BHIYHCJEHHOrO MO CeTKe KBaJApaTOB Ha Kapre,
3aBHCHT OT Tpex NpHYHH: |) OT pa3sMepoB CTOPOH KBaapaTOB  HJH,
HHaye, OT YHCJa BepWHH KBAApPaTOB Ha NAaHHOM YyuacTKe; 2) OT TO4-
HOCTH [MOJIOXKEHHA TOPH30HTaJeH Ha KapTe; 3) OT BeJHYHHBl CEeYeHHSA
HJH, HHaue, OT cTeneHH 0606uleHHA (opM peabeda NpuH H306paKeHHH
HX Ha Kapre. PasymeeTcs, 4TO ceTKka KBaJpaTOB MOXeT GLITb MOCTpOecHa
Ha Kapte npakTHYecKH 6e30mH604HO, a MOTOMY OWMHOKH B MJOWAAAX
KBalpaToB CEeTKH He MPHHHMAIOTCA B pacuer.

ToyHoCTb BHIYHCTEHHS O6BEMA MOXHO HECKOJIBKO MOBBLICHTb, CCyUlas
CeTKy KBajapaToB. IDTOT mpedea IPaKTHYECKH OOHApYyXHBaeTcA CXO-
OHMOCTbIO BHIYHC/AEHHBIX 00BHEeMOB MNpPH JAajbHedlleM CrylleHHH CeTKH
KBaJparos.

[TorpeltHOCTH B MOJOMXEHHH TOPH3OHTaJel MJH, 4TO BCe PaBHO,
BbICOT TO4YEK, OonpeaesiseMblX IO TOPH3OHTAaJIH, MpeAyCMaTPHBAIOTCS B
TeXHHYECKHX HHCTPYKUHAX 10 TomorpadHuueCKHM CbeMKaM Pa3HBIX Mac-
mra6oB (cMm. § 105). INonb3yscy AONYCTHMBLIMH BeJlHUHHAMH MOrpelHoc.
Teil, MOXHO IOACYHTATb BO3MOXHOE HX BJIHAHHE Ha TOYHOCTb OMmpeje-
JeHus o6beMa. 3apaHee MOXHO CKa3aTh, 4YTO yeM G6oJibllle BenHYHHA
CeYeHHA MeX/Ay TOPH30HTAaJAMH, TeM G6oJibllie MOrpelIHOCTh B OGbeMe,
NOTOMY YTO AONYycCKaeMble MOrPEIIHOCTH B BHICOTaX FOPH30HTasel ycTa-
HaBJHBAIOTCA B 3aBHCHMOCTH OT BLICOTHl ceyeHHA. ECJaH NpHHATB, 4TO
A — npenesbHas [OTPEIHOCTb B BbICOTaX TOYEK, OMpele/sieMblX 1O
FOpH3OHTAJAM Ha KapTe, TO NpelesbHas NOTPelIHOCTb CpelHeH BeJHYH-
Hhl paboyeil OTMETKH 6yaer

AVn A
n

= , (XVII. 19)

Vn
rlle n — 4YHCJIO BeplIMH KBaApPAaToB.
B camom pene, B cymme hy+ho+..+hn pabGounx OTMETOK OXKHIa-

eMan MnorpelIHOCTL Oyner paBHa Ay n(pa6oune OTMeTKH MPHHHMAIOTCA
paBHOTOUHBIMH). Toraa norpewHoOCTb CpPeAHOro apH(pMeTHYEeCKOro Acp=

_tht . A b
n

Ahcp =

N0 NPaBHJIaM TEOPHH MOrpelIHOCTEH H3MepeHuil

paBHa

Ahgp =

'l//'
n
Ho Ba)XHo 3HAaTb OTHOCHTE/NbHOe BJHAHHe AMlcp Ha BEeJHYHHY

o6vema. [as storo Ahcp creayer pa3feuTb HAa BeaHUYHHY Acp — cpea-
Hell paboueil OTMETKH H BBHIPa3HTb B NPOLEHTAX

Ahcp

AV n A
n

100%.

cp
TakoBa xe 6yaer mo 3Toh ngutume H OTHOCHTeJIbHAA MOTPEeLIHOCTDb
B noacudtbiBaeMoM o0beMe V=Sh.p. B camom jJese, mnoOrpewiHocTb
B o6bveMe AV =S8SAhcp, a B OTHOCHTEJIbHOM BHIpa)keHHH OyaeT

AV SAhcp  SAhgp  Ahep
V. V7 Shep  hep
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Mpumepn. 1. IMycTh BHCOTA CeyeHHss paBHA 1 M, YKJOHE MeCTHO-
cTH no 2° ciaeposatenbHo, A=1/; M. [loacunTath BO3MOXHYI0O OTHOCH-
TeJbHYI0 MOrPeUIHOCTb B BBIGHCJEHHH 00beMa, Onpefe/sieMoro no cetke
KBaZpaToOB C OGIIHM YHCJIOM BepliAH, paBHHM 16, npuueM hcp=0,5 M,

0,33
Bhep = —— =0,08 M,
16
8
Ahcp _ 0,0 100 = 1,6%.
hep 0,50

CnefoBaTesbHO, H OTHOCHTeJIbHAasi IOrpeltHOCT B  obbeMme

AV
v 100% =17%.

2. BLIYHCAHTBL OTHOCHTENBLHYIO IOrpPelIHOCTL B O6beMe NPH TeX XKe
RaHHBIX, KpoMe hcp. IlycTb hep=5 M, TOrAa

Ahcp 0,08

hep 5,00

100=1,6%.

B nepsoM npumepe 06beM BbluHCJEeH HeAOCTAaTOYHO TOYHO, a BO
BTOPOM — AOCTAaTOYHO TOYHO. K3 3toro BBITEKaeT, yTo AJA oOnpeneJe-
HHS MPHrOAHOCTH TOH HJH HHOM TOmorpaguuecKoil KapTH Aad MojAcyera
ob6bemMa caeAyeT 3HaTb BHICOTY Tena, 06beM KOTOPOro MOACYHTHLIBAIOT.
UeM MeHble BbICOTa Tesja, TeM TOYHee H NoApoOGHee N0JXKeH ObiTb H30-
6paxkeH peabed Ha KapTe AAA NOCTHXKEHHA 3aAaHHOH TOYHOCTH IOA-
cyera o6beMa.

Tpetbs npHYHHA NOrpelIHOCTeR — BeJHYHHA ceueHHs OynaerT BJl-
ATb Ha NpeAbAylliHe pacyeThl, MOCKOJNbKY ab6ConlOTHas BeauynHa AV
TOJILKO OT 3TOro M 3aBHCHT. HO, KpoMe TOro, BejqHuHHa Ce4eHHA Npes-
onpeneJisieT cTeleHb 0606lleHHs (reHepanu3anuu) c¢opm peaveda. Uem
6oablle BeJHYHHA CEeYeHHs, TeM CXeMaTHYHee H306paxaercss peJsbed Ha
KapTe, TeM MeHbllle H3BHJHH T[OpH30HTaJell I1OKa3aHO Ha KapTe, TeM
6osblle BLINYIIEHO H He INOKAa3aHO jpeTafel pesbega, YTO MOXET CAY«
XKHTb OJHOH H3 HaH6OJee CYUIeCTBEHHBLIX NMPHYHH, CHHXKAKIIHX TOYHOCTH
noacyera o6bema. IlorpeuiHocTs BO3MOXHAa TeM 60Jblie, 4eM CJOXKHee
¢opmbul peaveda. Ilas noacyera 06beMOB 3eMJSHHX paboOT B CTPOHTEJNb-
HOH NMpaKTHKe OGLIYHO MOJIL3YIOTCA TOMOrpadHueCKHMH KapTaMH C ceye«
HHeM peJsbeda He 60Jee 2 M.

O6bembl no TomorpadHYecKOf KapTe BLIYHCAAIOT TakxKe MOCJeN0-
BaTeJIbHbIM MOJCY6TOM OTHEJbHBIX CJIOeB MeXJHAY TOpPH3OHTaJIbHBIMH ce.
YeHHsAIMH. [lns 3Toro onpefensiioT NJOLLAAHM STHX CeYeHHH, NoJb3yACh
TOPH3OHTANAMH Ha KapTe, H 00beM KaxJOro CJ0f BHYHCJAAIOT mo ¢op-
MyJle yceyeHHOH NMHpaMHAH

Si+S:+V S, s
3

rie S; u S;— nJjowlafn BepxXHero H HHXKHero ceyeHHt (OCHOBaHHR
C/I0s1), OrpaHHYeHHHX CMEMHLIMH TOPH3OHTAaJNAMH; A — BHICOTA CeYeHHs
(BricOoTa cJ05).
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Ecan naomwamun S, u S, ocHOBaHHiH pa3anyalorcs MexAy coGoft Ha
BeJyilly He GoJee ueM B 1,2 pasa, TO NpHMEHAIOT ynpoueHHylo ¢op-

MYy S S
=—“§—”n. (XVII1.21)

[Tnowaan ropH3OHTaJNbHEIX CeyeHHHA oOnpenensioT OGLIYHO NPH (10-
MOlLlM NJ2aHHMeTpPa, KBaApaTOB KOOPAHHATHON CETKH H TabJHL MAOLLA«
el cepoHaHUecKHX Tpameun#t (xorga nocnenHue BXOARAT MOJHOCTbIO
B rOpH30HTaJbHOe cedyeHHe), [liowaan ceyeHudt, ecaH HMeTb B BHAY
TOJIbKO MOTPELUHOCTH CaMOro MJaHHMeTpa, onpeaedsioTCA € OOrpelil-
HocThlo He Gosee 0,5% ot camofi nnowagn. Ho nmorpemuocts B noJo-
JKeHHH TOPH3OHTajedl Ha KapTe MOrYT 3HAYHTEJNbHO CHHIKaTh TOYHOCTh
onpejesieHHs NJAOWLaAH H TeM O6oJiblile, 4eM MeHbLIe YKJOHH MECTHOCTH
H ueM MeHbHIe caMa maomanas. IIns ooacyera o6beMOB 3eMJH HO. IJIO-
IlagAM TOPH30HTaJbHbIX CeYeHHH B CTPOHTENbHOH MpaKTHKE OOHYHO
NoJb3YIOTCA TONOrpadHYeCKHMH KapTaMH M INJAHAMH KPYNHHX Mac-
mta6o (1:500, 1:1000, 1:2000). Oasn noacuera Oo6bEMOB KPYMHHX
BOJOXPaHUJIALL HCIOJL3YIOT KapTh MacwrtaboB 1325000, 1:50 000,
CpPeaHHX IO pa3MepaM BojoxpaHujAll — 1+ 10000 u menkux — 1 : 5000,
12000, 1 :1000.

|4

§ 132. BoineneHne Ha KapTe yyacTKa 3aJaHHOH nJjouiamu

Jlns BHfeNIeHHA 10J CTPOHTEAbCTBU YYacTKa Ha TepPPHTOPHH, 06o-
3HayeHHON Ha KapTe rpaHHUaMH, AOJIKHH OBITh 3aJaHul, KpoMe IUIOLLanH
yuactka, ero ¢opMa 4 pacnojioXXeHHe OTHOCHTEJbHO T[PaHHL, JaHHOMH
TeppuTopun. Takoro poga 3ajgayH, BO3HHKaiollHe OGHIYHO NPH TOPH3OH-
TaJIbHOH N/ aHHPOBKe 3aCTPOHKH, pewaloT Ha Kapre JHO60 rpadHyecKHM
cnocoboM, aH60 rpagoaHaNHTHYECKHM,

Ilpu rpaduueckoM cnocobe 3apaua pemaeTrcs NOCAEAOBATENbHBLIMA
npubnuxenuaMu. Ilycte Tpebyercsa BujeaHuTh H3 yuactka ABCD (pwc.
129) HoBmiit ropoackoft kBaprana ABmn nnomansio S Tak, uto6u ero
KpacHast nuHHMA mn Obl1a nmapaJjaenbHa CyllecTByoUeHd KpacHO# JIHHHH
AB. [Ina peuieHus 3ajgadn Ha Kaple NPOBOAAT JNHHHIO m’n’ mapanneib-
Ho JHHHH AB Tak, yTo6H nJjomaab Tpanennd ABm’n’ Kasanach Ha
rna3 PaBHOM 3aAaHHON mJiowagn S. 3ateM onpenesior mno Maciuraby
BHICOTY A’ H CTOpPOHY TpamnelUHH H BHUYACJAAIOT ee mJjoulaib mo ¢opmy.ae

- AB+2’" Ly (XVIL.22)

Ecau naomanb S’ okaxeTcs paBHOR 3ajaHHOf nJolmlagu S B mpe-
Jaenax HeoOGXOAMMON TOYHOCTH, TO 3ajaya peineHa, Ecan xe S’ He pas-
Ha S, T0 K 8’ Hafo npubaBuTh mJjollagb AS Tpaneuunu m’n’mn, 4yTo6H
6uno cobmioneno ycnaoBue S’+As=S. IlonpaBka AS mNOJOXKHTENbHA,
ecan S'<<S, 4 oTpHuarenbHa, ecaH S’>S. [lanee onATb OPOBOAAT JH-
HHIO mn napaineibHo JHHHH AB’ Tak, yTo6H maowaab As AONOJHAJA
miouaab S’ a0 TpebGyeMuX pa3MepoB. B ToMm cayudae, moJb3yAChb TeM,
4yTo, HanmpuMep, mn u m’n’ pacnonoxkeHn 6JH3KO APYr K APYry H MNpH-
6/HXXEeHHO pPaBHH MeXAY COGOH, MOXHO BbIYHCJHTb BHICOTY Ah npHOaB-
JIieMOil TpalelHH no GopMyae

Ah =

SI

. (XVII.23)

’
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! Pue. 129. Buinenenne
m m” P'hP A Ha KapTe YyuYaCTKOB
3ajaHuofi mpJaowanu

|
s &

\ .5"

e——

|
|
|
|
" :
|
|
|
, [ \
] |
n n

d M R4

[Toab3ysice Ah, caBuraioT m’n’ A0 NMOJOMXKEHHA Mn W CHOBA BBIYHC-
AA0T MJollajb o6paaoaaamenca Tpaneund ABmn u, ecan oHa He GyAeT
coBNajaTh C 3ajJaHHOM Maowaabio S, TO CHOBA aoéaanmor HJH HCKJIO-
9al0T NJoLlajb TPanelHH.

[TIpn HekOTOpPHIX YCJOBHAX 3aLayH NMPAKTHKYeTCA NpHGaBaeHHe MJIO-
mann TpeyronbHHKamu, IlycTb, HampuMep, rpaHsHua yuacTka (CM. pHC.
129) ¢ sapasHO# naowWaablo S, AOMKHA BHXOAHUTb H3 ToukR M. [las
pellleHHs' 3aflaud MpPOBOAAT JHHHIO MP’ TaK, yTO6H OTCeKaeMas el
mnomaap Guia NpHOAHNEHHO paBHa 3adaHHoft. Ilocae storo maanuMer.

poM H3Mepsitor naowaas S urypst COMP!. Ecau S >S|, TO H3 TOUKR
M nposoast nuuuio MP Tak, uto6n njomanp As TpeyronbHHka MP’P
OKa3zajach paBHOM pa3HocTH S;—S;. Il1g 9TOro BHYHCAAT BLICOTY

h=P’P storo TpeyroibHHKa MO H3MepeHHOMY oOcHOBaHHi0 MP’' & Bm-
YHCJEHHOMY 3HayeHHI0 As:

_ 2As
 MP

BoccraBus 3ateM nepneHuMKyasip K JuHHH P’M B Touke P’, coenH-
HAIOT ero BEepXHHH KOHel ¢ TOYKOH M H nosaydaroT MOJOMEHHe JHHHH
PM. TIlocne storo uamepsior naomaap ¢urypst CDMP nnanumerpoM,
HeCNH OHa He OyaeT COOTBSTCTBOBATb 3aJaHHOMY 3HaueHHIO, TO rpa-
¢GHyeCKH mocjefoBaTeNbHbIMH NPHOAHMKEHHSIMH YTOUYHSAIOT pelleHue.

I'padoananuTHyeckuit cnocob nesneHHss Ha Y4YaCTKH COJEPKHT Kpo-
Me rpadHyeCKHX BhIUYHCJAHTeNbHble npHembl. [IpuMepom npHMeneHus
TaKoro cmoco6a Morjo 6b 6bITh pa3jeneHHe BblAeJEHHOrO YuacTKa
ABmna (cM. puc. 129) Ha Gonee MeJKkHe 4acTH, HanmpuUMep, NMyTeM [eJe-
HUA ANMHH AB M mn Ha OTpe3KH ¢ Hanepen 3adaHHoi anuHo#. HecMotps
Ha TO YTO OTPe3KH Ha KapTe O6YAYyT OT/OMXeHbl rpadHyeCKHM Crnocobowm,
3a HHMH COXpaHsfeTCs 3apaHee paCCYHTaHHAA, T.e. aHaJHTHYeCKas, HX
BeJHYHHa, B MpaKTHKe rOpPH30HTAJNbHOH NJAaHHPOBKH HaceJeHHbIX MeCT
H NPOMBILIJIEHHBIX TPEeANPHATHHA NPHMEHSAOT OOLIYHO aHAJHTHYECKHH H.IH
rpagoaHaJHTHYECKHH cnoco6 ¢ mpeo6iafaHHeM aHAJHUTHYECKOH 9YacTH,
YTO NPHBOAHT K SHayHTeJbHO 60Jiee TOYHMBIM pe3yjbTaTaM, 4eM YHCTO
rpaduueckuit crnocob.

Jna aHanHTHYeCKOro cnoco6a Heo6Xx0AHMO, 4TOOH ¢OpMa, PasMepH
H NIOJIOXEeHH¢ Ha MECTHOCTH TePPHTOPHH OmNpelensiHCh Hamepes 3ajgaH-
HbIMH BeJIHYHHAMH, B 4aCTHOCTH, KOODAHHAaTaMH TOYEK II0BOPOTa IpaHB-
Ilbl OTBOAMMON TEepPHTOPHH, KOODAHHATAMH MPOEKTHHIX TOUEK 3aCTpPOM-
KH, PaCCTOAHHSAMH MeXAy NPOEKTHHIMH TOYKaMH H JPYTHMH aHaJHTHYeCs
KIIMH AaHHbIMH. TeM He MeHee B B 3TOM CJyyae KapTa COXpaHsieT CBoe
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3HayeHHe, TaK KaK OHa cnoco6CTBYeT MpaBHJbHOMY pacrnpejaesieHHio H He-
[10JIb30BAHHIO TEPPHTOPHH, OTBOAHMOH NOA CTPOHTEJibCTBO, YBsi3Ke CHTYa-
LK 1 pelbeda ¢ npoeKToM myaHHpoBKH. C 3TOfl TOUKH 3peHHs H MoAOHpa-
10T NOAXOAALUHH MacliTab TonorpagHueckoii KapThl.

Haa npuMeHeHHs rpacdHueckoro W rpagoaHaaHTHYeCKoro crnoco6os
pasfleleHHs 3eMeJbHbIX YYacTKOB TpebyeTcsa 3HaTh AonyckaeMmue [MpH
NPOEKTHPOBAHHH IMOrPEelIHOCTH C TeM, 4YTOOh CTpPOHTe/Nb H [EONe3HCT
MOIJIH COBMeCTHO BHIOpaTh HanboJsiee NOAXOAALIHH MacwiTa6 TOMOrpa-
(PHYECKOH KapTHl.

§ 133. Ucnoab3oBanue TonorpaguuecKon KapThl
NpH BHIOOpPeE YyUacTKa Noj CTPOHTENbCTBO

BHOoOp yuacTKa NOA CTPOHTENLCTBO [OPOAOB, MOCEJNKOB, NPOMAILI«
JeHHhIX NpeAnpHATHH H HHXKEHePHHX COOPYXKEHHH COMPOBOXIAeTCH
H3yyeHHeM INPHPOAHLIX H 3KOHOMHYECKHX YCJIOBHA paHoHa HaMeuaeMo-
ro CTPOHTeNbCTBA — KJHMAaTa, PacTHTENbHOCTH, peabeda, ruaporpadHH,
reoJIOTHH, MOYB, NJOTHOCTH, COCraBa # 3aHATHA HaceseHHs u ap. [lep-
Bble CBefIeHHA MO OGOJbIIHHCIBY 3THX BOMPOCOB MOXHO MOJIYYHTb C reo-
rpa¢HyecKHX, TOnorpagHyeckHx, reoJOIHYeCKHX, KJHMaTHYECKHX, I09-
BEHHLIX, 9KOHOMHYECKHX H ApYrHX Kapr. OQHOBpeMeHHO OnpeAesiorT
cocTaB, XapakTep H 0o0beM HEAOCTAlOLUHX Ha KapTax CBeJeHHH H HaMe-
YalOT MEepPONPHATHA MO HX NOJYYEHHIO,

M3 ckazaHHOro Bbille BHITEKaeT CJeAYyIOLIHH NOPANOK pa6GoT OpH
BbIGOpe yyacTKa noj CTPOHTENbCTBO:

1. C6op reorpadpuuecknx MeakomacmtabHux kapt (1:200000—
1—1 000 000), TonorpagpHyeCKHX H CrHeunHaJbHHX KapT Ha pPadHOH CTPOH.
TeJbCTBaA.

2. Msyyenue no KaptaM pafioHa BO3MOXHOIO PacCHOJIOXKEHHS CTPOHa
TeJbHOr0 yuacTKa.

3. C60p NOMOJHHTENBHHIX CBeleHHH B COOTBETCTBYIOIIHX Yyuypexie-
HHAX H OPraHH3auHAX.

4. CocTaBneHne NMporpaMMbl reofe3H4ecKHX, reoJOrHYecKHX, 3KOHO-
MHYECKHX, THAPOJIOTHYECKHX H APYTHX H3bICKAHHH,

5. I1pon3BoACTBO H3BICKaHHI.

6. Bhibop yyacTKa mOA CTPOHTENbCTBO B TMNpegenax H3yuyeHHOro
paHoHa.

B uacTHBIX cayyasx 3ajaya mo BHIGOPY yuacTKa MOJ CTPOHTeJbe
CTBO, KOHeYHO, MOXeT OLITb peuleHa 3HAUHTEJbHO Mpollle, HampHMep,
KOraa eAHHCTBEHHO BO3MOXKHOe pachmoJIOXKEHHe YyuacTKa hpejomnpeje-
NfeTCA CyUlecTByioUleil 3acCTPOHKOH, TPaHCMOPTHHIMH BO3MOXHOCTAMH
HJIH NPHPOAHLIMH ycaOBHAMH. OAHaKO H B 9THX YCJOBHAX MNPHXOAHMTCHA
BLIMOJHATb H3LICKaTe/lbCKHe paGoTHI.

Pa6ora ¢ TomorpadHyeckoii KaproH o0O6yc/J0BJAHBaeTC ee POJbIO
npH Bbi6Ope yyacTKa MOA CTPOHTEALCTBO, B OGILMX yepTax Kapra A0J-
JKHa NMOCJAYXHTb OCHOBOH:

1) mns obmero npenciaBiaeHH o reorpaguyeckoM JaHawadrTe,
O PaCTHTEJbHOM [OKpPOBe, THApPOrpagHH, oporpadHH, HaCeJeHHHX MyHK-
TaX, NOPOXKHOM CeTH, HHXEeHepHHX COODYXEeHHAX H Ap.;

2) npu COCTaBJeHHH TNPOrpaMMBbl H3HICKaTeJbCKHX paboT reojes3H.
YeCKHX, reoJIOrHYeCKHX, THAPONOTHYECKHX;

3) NpH CO3NaHHMM CHeElLHaNbHLIX KapT (reoJIOrHYeCKoH, rHApOreo-
Joruyeckoi u Ap.);
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4) npy pasMelleHHH OPOEKTA FPaHAL CTPOHTEAbHOIO Y3acTKa;

5) npr cocraBieHWR CXeMbl Pa3MeHIeHHA Ha yJacTKe [VIaBBHX 00b.
€KTOB CTPOHTEALCTBA;

6) npu mpenBapHTe/NbHOM NDOEKTHPOBAHEH TPaBCHOPTEHX CBsi3ed
C GAEXaHUIBMH MATHCTPaASIME H HAaCENCHHHMH DYHKTaMA.

B 3aBHCHMOCTH OT pa3MepoB CTPOHMTEJbHOrO y4acTKa, XapakTepa
CTPOMTENLCTBA, CTENEHH CJOXHOCTH CHTyausd B peabedpa MOAXCARMA-
MB An3 BHGOpPa ygacTka MOryr 6HTh KapTh MacmtaGo of 1:10000
Ao 1:50000. BeiGop nanbonee uenecooSpasnoro macwiraba KapTh CO-
NPOBOXAaeTCs H3YUYEHHEM COO1BeTGTBHA KapT pasHbiX macmraboB Tpe-
60BaHHAM JQAaHHOrO 3rana CTPOHTENLHOr0 NPOEKTHPOBaHHA. KOHKPETHO
STO 3aKJ/M092eTCs B A3y4eHHH BCero mpouecca paboTu ¢ KapToOA C UEAblO
OmpeJeneHHs CTeNeHH NOJHOTH B HAJAeXHOCTH nROoAydyaeMhlx MpH MO-
MOIIH KapThH HeOOGXOAHMBIX AaHHBIX.

ITonGop BeoGXxonuMuiX AHCTOB TONOrpaduueckof KapTH OCYHIECTs
BJISIOT N0 HX HOMEHK/JaType NpH ROMCIMH cGopHoft TaGAHUH KapT, Ha
KOTOpOo# NPHBOARTCA pa3rpadka AECTOB TonorpadpHyeckHX Kapr Ha
TEPPRTOPHH Haureh crpasul (cM. § 118).

§ 134. Ucnoab3oBaHue Tonorpadryeckodt KapTh
HJH a3p0OTOCHHMKOB NPH BbIOOpe HanpaBJeHHS
TPACC COOPYIKEHUH JUHEHHOro THNa

IlonoxeHne Tpacc JKeJe3HHX H aBTOMOOHJBHBIX AOpOr, KaHanoB,
TPpy6ONpOBOAOB, JHHUH 3jeKTponepeAay W APYIHX COOpPYXeHUA auHe-
HOrO THOZ CHayaja HaMeyalT Ha Kapre, a 3aTeM YTOUHAKT B MOpoilecce
NnoJeBHX H3BCKaTeAbCkHX pabot. Ilps npoekTHpoBaHEH Tpacc TOmMOrpa-
¢uyeckas kapra nossosseT BhHOGpaTh HadaJbHYI0 H KOHEYHYI0 TOUKH
Tpacchi, TOYKH NPHMHKaHHA K aAMHHHCTPAaTHBHHIM [EHTpaM, NOCeaKdM
H NPOMBIIIJIGHHBIM MpeANnpPHATHAM H BepLIHHH YrJOB NMOBOPOTA TPacCH,
a Tak)Xe Ha [POTSIKEHHH BCeH TPAaCCH ONpeAesiiTb CJOXKHOCTb CHTYa
LHH H peabeda C TAaKHMH TOUHOCTBIO H NOAPOOGHOCTbIO, KOTOpHE Tpe«
OyloTcA 15 OLEHKH TeXHHYECKHX H 3KOHOMHYECKHX YCJIOBHH MNPOXOiK«
JeHHA TpacCh MO pa3jHYyHbIM BapHaHTaM, Kapra paeT BO3MOXHOCTb
ONpeJeJHTh rpapHyecKHe KOOPAHHATHI KOHEYHHX H YIJIOBBHIX TOYeK Tpac-
CH C TOYHOCTbIO, O6GecreyHBaouleli BHHOC TPacCH B HaTypy, COrJacHo
3aaHHbBIM CTPOHTENbHLIM JAOMYCKaM.

[as pacueroB HeobGxoaumoro Maciutaba KapTH B 3TOM CJjydae MO«
TpebyeTcst MMeTb BeJIHUHHH FOrpellHocTell, AOMNYCKaeMHX B NPOEKTHPO-
BaHHH H INPH H3LICKAHAAX Tpacc. TexHHKa paboTH ¢ KapToH OpH npo-
€KTHPOBAHHH TPacC COCTOHT B BhI6Ope MONOXKEHHS XapaKTEePHHX TOYeK
Tpaccu (HauaJo, KoOHell, TOYKH NOBOPOTa), B HOCTPOEHHH NPOAOALHHIX
npogused Ha OCHOBe NAaHHBLIX KapThl, B ONpeleJIeHHH KOODAHHAT TOYeK
TPacChl, B H3y4eHHH YCJIOBHH TNpPOXOXKEXEHHS TpacCh IO HaMeYeHHLIM
BapHaHTaM HanpaBJieHdH, B COCTaBJeHHH NpOeKTa BHHOCA TpacCH B Ha-
TYPY.

yHanpaB.nenne Tpacc BHIGHPAIOT TaK¥Ke, HCNOJb3ydA CaMoJer HIH
BepToyieT H a3podoTocEEMKA. C BO3NyXa NPOH3BOAAT a3pOBH3yalbHoe
o6csesoBaHHe MECTHOCTH NO MaplIpyTaM MNpeamnoJaraeMhX HanpasJe-
Huii Tpaccn. Ilo Hau6osee BepOATHHM HanpaBJieHHSAM BLINOJHAETCS
aspodoTocheMKa H Mo a’podOTOCHHMKaAM ofnpenensieTcss TOYHOE MeCTO-
I0JIOXKEeHHe TOro HJIH HHOrO BapHaHTa Tpaccei. Habaionas nBa nepekphl.
BAaIOUIHXCA CHHMKAa MECTHOCTH B cTepeonpH60p, MOMHO BHAETb IpOa
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CTPaHCTBCHHOe H300paxKeHHe MeCTHOCTH (cTepeoMondenb) H C NMOMOLULLIO
II3MEepPHTeAbHHX Nprcoocobaenuil ctepeonprnbopa onpefensTs KOOPAH«
HaTLl H OTMETKH TOYEK TPacCh, MPeaABaPHTENbHO BbIOpaB Mo CTEPEOMO-
Jenn Hanbonee uenecoob6pasHoe moJsioXKeHHe BapHaHTa Tpaccu. [loay-
UEHtIbIe PACCTOHHHA H OTMSTKh TOYE€K TpPacCl NO3BOJAIOT TIOCTPOHTH
IpOLOABHHI H DonepeyHrle npopuan Tpacchl. B Hactosiuee Bpems paa-
paGoTaHnl CcroeyuWanbHble OPHOOpPhI ANA MOCTPOCHAR INPOPHReHd Tpacchl
110 a3p0dOTOCHHMKAM.

§ 135. Hcnoab3aoBaHue TonorpadauecKux Kapr
OPH BEPTHKAJbHOK NAAHHPOBKE

[IpoekTH BepTHKaABLHON NJAaHHPOBKH dYalle BCEro COCTaBAAIOT Ha
OCHOBaHHH MAaTepPHaJOB [EOMETPHYECKOT0 HHBEAHPOBAHHA MOBEPXHOCTH
no xBagpataM. B sToM cilyyae OTMETKH TOYEK 3eMJH H TOPH3OHTaNH
XapaKTepH3yloT peased € TOYHOCTHIO, TpebyeMOoH Ans pelueHHd 3ajay
BEPTHKAJIbHON MJaHHDOBKH.

IlpoekTH BepPTHKaJbLHOH NJAHAPOBKA MNpedyCMaTPHUBAIOT H3MeHEHHe
$OpPM H YKJOHOB eCTeCTBEHHOH MOBEPXHOCTH 3eMJH, yTo oTobpaxaercs
fla KapTe IPOEKTHHIMH OTMETKAMH H T[POEKTHHMH TOPH3OHTaAAMH.
Macwta6 Tonorpaguyecko# KapTH H CTeleHb TOYHOCTH H NOAPOGHOCTH
H306paXKeHH Ha KapTe €CTeCTBEHHOro pesabeda JIOJNIKHH NO3BOJNATH
BboiOpaTb Ha HeH C JOCTAaTOYHOH TOYHOCTbIO HaKGojee 1enecoobpasHoe
nojoX<eHHe TPOEKTHHIX IJIOCKOCTed H NOBepXHOCTeH B OTHOLUEHHH KakK
YKJOHOB, TaKk H o6beMa 3eMJsAHbIX paboT, CBA3aHHHIX C BePTHKaJbHOI
11J1JaHHPOBKOH.

[IpuMensioTcd pa3jiHyHRe CHOOCOOH AJA ONpefencHHa HaHOoJsee
BHLIFOJHOIO HOJIOXKEHHSI NMPOEKTHPYEMhIX nuaockocted (cobaoaeHue YKO«
HoB, 6aJalica 3eMJfIHHIX pa6oT, MHAMMYMa 3eMasHux pabot). B uacr-
HOCTH, H3 HOBHIX pa6oT M0XHo oTMeTHTh [102].

KpoMe TtOro, tomorpaduyeckyio KapTy HCINOJAB3YiOT IIPH MOACYeTe
o6beMa 3eMJSHHX paboT (MO0 TMOPH3OHTAAAM HJAH NPOGHUAAM, O CeTKe
KBaapaToB).

[IpoekTHHE OTMETKHM B BepLIHHAaX KBajpaTOB ONpelessloT MO Mpo-
eKTHBIM TOPH3OHTaJAM NyTeM HHTeprnoaupoBaHHsA. Ilocse 3Toro BhIYHC-
JA10T pa6oyHe OTMETxKH B TOYKAaxX BeplUMH KBajApaToB W NPOBOAAT Ha
KapTe JHHHIO HYJAeBbIX paboT, 1.e. FPaHHLY MEXAY HACHIMBIO H BbleM«
Koi. O6beMH MOACYHMTHIBAIOT OTAEAbHO KaK MAJIA HAaChiH, TaK H AJA Bbl-
eMKH. Cnoco6 mopcuera o6beMa 3eMassibix pabOT Mo ceTKe KBaaparToB
H3soxxeHn B § 131.

I1pa npoeKTHPOBAHHH OTAEJNbHLIX KBapTaJOB8 ropofa HJH MpPOMBIUI-
JEHHOTO MpeaNnpHUATHA OOBbeMH 3eMAAHBIX PaboT BHUHCAAIT ANA KaX-
AOro OTHAENbHOro KBaApaTa CeTKH H COCTaBAAIOT KapTOrpamMMy 3eMJsi-
HbiXx pabor (pmc. 130), KOTOpas CJAYXKHT HNOMOJHEHHEM K IPOEKTY Bep=
THKAJbHOH NJAHUPOBKH Ha Tonorpadmueckoi Kapre., DTOH KapTorpams
Moil  MONB3YIOTCA  MEH  OCYLIeCTBJEHHU Ha MECTHOCTH TpoeKTra
BePTHKANbHOH nNnaHHpOBKH. Ha KapTorpamMmy HaHOCAT CeTKY KBaApa-
TOB, NPOEKTHPYeMYIO 3aCTpPOiiKy, BHINHCLIBAIOT (DaKTHUECKHe, NpOoeKTHLIEe
H paboyde OTMeTKH (AAs HACHINH — CO 3HAKOM ILIOC, AJS BBIEMKH — CO
3HAKOM MHHYC), Y Ka)XAO¥ BepIIHHH KBaapaTa, a B CepejHHe KBaApa.
Ta — o6beM 3eMafHbIXx pab6or., Ha puc. 130 nyHKTHpPOM mOKa3aHa JNHHHUA
HyJeBblX paboT, IUTPHXOBKO# — yyacTKH BoleMKH. Heob6xoxHmble Aasd
noacyera 0o6bEMOB MJIONIafH HEMOJHHX KBaApPaTOB H3MepAIT MNJaHH.
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Pnc. 131. Onpepencive o06BbeMOB HacChiIH ¥ BbLIEMKH NO TOPH3OHTAAAM

MeTpOM HJH masetkoi. O6beMBl onpeAensioT He TOJAbKO HenocpeiacTBeH-
HBIMH SBIYHCJEHHAMH, HO H C MNOMOLIbIO CNelHaJbHLEX HOMOrpamM.

Hna noncuera o6bpeMOB € MOMOLILIO Npodunedi Ha NMOCAEAHHX AOJ-
XHb OHTb NOKa3aHW MPOeKTHHE, (akTHUeCKHe H pabouHe OTMETKH,
PacCTOSIHHSA, YKJOHH, HyJieBhle TOYKH, NIPOEKTHpyeMble 3JaHHA H COOPY-
xeHusi, O6beMH HaChIMH HJH BhIEMKH MeXOy ABYMS CMEXHLIMH MpO-
GHNAMH NMOACYHTHBAIOT MO ynpouweHHo# dopmyae (XVII.21) yceuenHOH
NHpaMHAbl, OCHORAHHAMH KOTOPOH CJAyXaT NJOCKOCTH mpoduJed, a BH-
COTOH — paccTosiHHe MeX Ay NPOodHAAMH.

Heo6xoanuMof TOYHOCTH BepTHKaJbHOH NMJAaHHPOBKH B GOJBIIHHCTBE
ClyuyaeB YJOBJETBOPAIOT pa3Mephl KBAaJApPaTOB H DPACCTOSHHA MeXAay
npoguasmu, pasHele 20 M. Ho ecan MecTHOCTb poBHasi, TO B psje cay-
YyaeB MOX(HO YBEJHYHTb 3TO paccTosiHHe 10 50 M.

[Moacuer 06beMOB 110 FOPH3OHTAJNAM BHINOJHAKT Mo-pa3Homy. Tak,
NpH HaJNHYMM Ha KapTe NPOEKTHRIX rOPH30HTaJeH -06beM HaChiH H Bbl-
e€MKH BBIYHCJASIOT MO YaCTAM Ha KaXAoM OTAENBHOM YyyacTKe BBbIEMKH
HJIH HAaChIMH, 06pa30BaBILEMC MEXAY CMeXHhIMH TOPH3OHTaMsIMH (DHC.
131), B npemenax HyJeBoR JHHHH. [nsi 9TOro BHIK/JHHHBalomleecss Ha
HYJeBol JIHHHH Tejo, HanpuMep abcd uau ekfm, npuHHMalT 3a ndpa-
MHAY, 06beM KOTOpPOH BLIYHCASIOT MO popMyJe

1
V,= 5 Sk, (XVII.24)

rae S;— nJjomanbs OCHOBaHUA NHpaMHAb, paBHasa IJOLlAAH Y4YyaCTKa
MeXJy 4YepHOH M NpOEeKTHOA TOPH3OHTANAMH C OAHHAKOBbHIMH OTMeTKa-
MH; h — BbICOTA Tena.

O6beMbl OCTaJbHBLIX TeJs, OrPAaHHUYECHHBIX KaXaoe ABYMs CMeXHHRMH
TODH3OHTAaNbLBIMH CEUEHHSIMH, NoAcuuThBaloT mo ¢opmyne (XVII.20)
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nar (XVII.21) yceuenHo# mnHpami-
nu. IlaomaaH ocHoBauuit S;, Si, Ss
H T. . H3MepAIOT NJIaHHMETpPOM.

O6beM 3eMJH MOXHO BBIYHCe
JHTb MO OTHEJbHHIM CJOAM MeXAY
CMeXBHMH TOpH30HTaJIMH aHaJo-
rMYHO TOMY, KaK 3TO JeJaercf NpH
onpeaejeHHH o6beMa BOAOXpatH-
auit. Ilycte Tpebyercst BbLIYHCJHTH
o6beM 3eMaA Ha Yyyactke ABCD
(puc. 132) oT HHXKHero ero OCHOBa-
HHsi  (HHXXKHeH nNpOeKTHOM MJOCKO-
24 cTH) ¢ oTmerko#, paBHOW 20 M, NpH-
yeM HaHMeHbIlass OTMeTKa MOBepX-
P HOCTH 3eMJH Ha rpaHHuUe KOHTYypa

PaBHa 20,7 M. CHagana NOACYHTLI-
Pre. 132, Cxema naa BHYACACHAS BalOT o6beM D; Tena B npenenax

o6mmero o6meMa Tena OO ropH3OHTA-
ARM 3THX ABYX OTMETOK

v, = shy = (S4» 0,7 M) M°,

A= &1 77 27

JAs KOHTPO/S BHUHCJAEHHH NJoUlafied Sy, Sg, S3, ..., Sn LeNeCO06pa3HO,
9TO6H KOHTYpP OHJ1 NpeiacTaBjeH JHO0 KBaapaTOM C H3BECTHHMH CTOPO-
HaMH, aH60 cpepoHaHYeCKOR TpameuHed, miaomlaab S KOTOPOH MOXKHO
Bu6paTh H3 cneudanpHhX Tabaun. Ilaomanu sy, sy, S3..., Sa  MeXAY
CMEXHHIMH TODH3OHTAISIMH ONpEAeNsAl0T IJIAHHMETPOM, a CYMMY HX
CPaBHHBAIOT C TOYHLIM 3HaueHHeM S H NOJY4aloT HeBA3KY no ¢opmyae

;s=2" s—S. (XVI11.25)
1

S
OTrHOCHTeNbHAas HeBsA3Ka 5 He aosxHa mnpeBwuats 0,59%. ITony-

YeHHYI0 JAONYCTHMYIO HEBSI3Ky pacrpelensiioT C OO6paTHHM 3HaKOM
MeXJy BCEMH MNJOMWIAASIMH S|, Sz, S3, «..y Sn HPONOPLHOHAJNLHO HX BEJHUYHHE:

As; = f—g Si, (X VII.26)

rae As — monpaskH; i=1, 2, .., n.
ITocne KOHTpOAs H YBA3KM maowlajedi BHIUCASIIOT OOBbEeMH TeJ MeX-
ﬁ' CMeXHLIMH TOpPH30HTaJbHHMH cedeHAIMH mo dopmyne (XVII.21),
alpuMep, MeXxjay ceueHHMH ¢ orMeTKaMu 20,7 n 21 M o6beMm Tesa Gy-
AeT paBeH

S S —
0y — + ( $1) 0,3 M,
2
a MeXJy CeuyeHHSIMH C oTMeTKaMH 21 u 22 M
S— S—
0y = [ sy + | (s1 1 s9)] 1w,
2

rge 1 M — BHCOTa CeqeBH, B T. I.
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O6bem 3eman Ha yuacTtRe ABCD Han nnockocrbio ¢ oTMeTKoH 20 M
(cM. puc. 132) MoxHO onpenesiTb, pasiesiuB ero BePTHKA/bHbIMH Ce-
YEeHHSIMH, MPOXOASIUHMA Yepe3 TCPH3OHTaNH, HA TeJa, NAOUWlafH OCHO-
BaHHIl KOTOPLIX PaBHH Sy, Sg, S8, o, Sn, @ BHICOTHl — CPeAHHM 3HaYeHHAM
BbICOT ABYX TOPH30HTaJeH dad NPOEKTHOR IJIOCKOCTbIO HJAH OAHOA H3
TOPH3OHTaNeA H OTMeTsH Ha rpaudHue KOHTYypa, TaK, NPHMCHHTEJILHO
K puc. 132 bGyaeM HMeTb

0,7+1,0
vi= — Sis

Ua= _2—'380

243
03= 2 SaH‘l'. no

Ins KOHTPOAS MOACYHTHBalOT OOUWIHA cGbeM 1e/la Kak M0 FOPH3O0H-
Ta/JbHbHM, TaK H MO BEPTHKANbHLM CEUCHRSM.

[lpu cocraBieHnH Opoekra BepTHKAJbHOM HAAHHPOBKH ONpeAEAsiOT
cpeaHl0 pabouyio oTMerky ho, IpH KOTOpPOH BAa NaHHOM ydacTke O6b.-
eMbl BHEMKH H Hachild OJHHAaKOBh (6anaHc 3seMAsHHX Macc). [as
STOro moabsyiotTcs ¢opmydaokh

4
bo="g (XVIL.27)

rge V— o6mnft o6rem 3eMad; S — obmas MNJolaAbL yd4acTKa.

B Bacrosiee Bpemsa nis nojcdera o6beMOB TeX HJH HHBLIX MaceC
Bce 0oJjiee WIMPOKO HCMOJb3yeTcs MeTOA Ha3eMHOA crepeo¢oTOrpaMMer-
PHH, IO MaTepHajaM KOTOPOA co3naercs UHPpoBas Mojelb 00BbeKTa
#3ygeHus. Ilo unbpoBod MojesH BHYHCAAIOT He TOJNBKO OGbeMH, HO A
BHIMOJIHAIOT pa3/iHyHke INpoeKkTHwe paGoTH CTPOHTENLCTBA, APXHTEK-
TYPH, AOGLIYH MOJE3HWX HCKONaeMHX H T.A., TPeOylOllHe 3HaYyHTeJbHO
MeHbIUHX 3aTpaT TPyAa IO CPaBHEHHIO CO CTapLIMH H Ioka HauGoJee
pacnpocTpaHEHHBIMH CIOCOGaMH,



Yacts IV

PASBHBOYHDBIE PABOTbI (OCHOBHBIE
TEXHHYECKHE IMPHUEMDbI)

[JIABA XVIII

NMEPEHECEHHUE B HATYPY FEOMETPHYECKHNX 3JIEMEHTOB
NPOEKTA — JIUHHUHA, TOPH3OHTAJIbHBIX ¥YIJOB, TOYEK

§ 136. 3agaua pa3GuBo4HbIX padoT.
[MepeHeceHne B HaTypy NpPAMOiI [OPU3OHTAJNLHOH JUHHH

3agavuedi pa36uBouHbIX paboT ABAAETCH ompejneseHHe ANA CTPOH-
TeJbHbLIX LieJIed MOJIOXKeHHSI B HaType MPOEKTHLIX TOYeK, JHHUH, NJoc-
KocteH, nosepxHocteil, Pa36uBoyHnie paboTH CBOAATCS K MNOCTPOEHHIO
(OT/NI0XKEHHIO) HAa MECTHOCTH JHHHA H YrJOB, JeX{alllHX NpeHMYLlecT-
BeHHO B TOPH30HTa/JbHOH H BepTHKaJbHOH mnJyockocTsX. [IpaBHAbHOCTH
NOCTPOeHHSI JIMHHA H YrJIOB MPOBepsAlOT NyTeM H3MepeHHs HX TocJae
TOro, KaKk OHH 0603HauyeHbl (3aKpenJeHn) Ha MeCTHOCTH.

[TorpewHocTn pa3sGUBOYHLIX PpaGOT He AOJXKHHI NMpPEBHIIATL BEJHYHH
cTpoutenbHbix gonyckoB. IlocnenHue Bceraa OmiBaloT 6osiee KpPYNHLIMH
B NOJIOXKEHHH OcCeil COOpYMEeHHH OTHOCHTEJbHO reofe3HYECKOH OMOpHOIl
ceTH H 6ojiee MEJKHMH B IOJIOXXEHHH 3JIEMEHTOB JAHHOTO COOPYKEHH:A
OTHOCHTeNbHO ero ocefi. OaHako co6a01eHHe NONYCKOB B TOM H APYroM
cay4yasx pa3OGHBOYHLIX PaGoT OAHHAKOEO BAaXHO AJS KauecTBa CTPOH-
TeJIbCTBA.

[na nepeHeceHHs NPAMOIT JIHHMH C NMPOeKTa B HATypy Heo6XOAHMO
3HaTb ee AJIMHY H HanpasJjeHHe, NOJOXEHHe B HaType OJHOH H3 ee TO-
YeK, a TaKXke TOYHOCTb, C Kakoil [oJ)KHa ObiTh BLINOJHeHAa paborTa.

Bce paccTosiHHA Ha mpoeKkTe CTPOHTENbCTBa ONpenensioT B rOpH-
SOHTaJ/IbHOM MNOCKOCTH. [To3TOMY ecaH moBepXHOCTb, Ha KOTOPOH OTKJa.
IbIBAIOT OAJIHHY, TOPH3OHTaJbHa HJAN MoOXeT OHITh NMpHHATA (B npexpenax
3alaHHOH TOYHOCTH) 3a TOPH30HTAJbHYIO, TO NPH MNepeHeCeHHH JHHHH
C MPOEKTa B HATYPY MNOAB3YIOTCS HENOCPeACTBEHHO B3ATHIM C NpoeKTa
rOpH3OHTaJLHLIM paccTossHHeM, EcaH ke MOBepXHOCTb HAKJIOHHA, [0
MepHbHIM NMPHOGOPOM HeOOXOA¥MO OTKJAaAbiBaTh HaKJOHHOe paccrosinue D,
KOTOpOe BBLIYHCJAIOT MO OJHON H3 dopMya:

=—d—.nn60 D.-:-_Vd’:-l-h@ , (XVIIL.1)
cos v

rie d — ropu3oHTa/JbHOEe DAacCTOSIHHE, B3AITOE C MpOEKTa, v — yroa Ha-
KNOHa JHHHH; h — npeBhiiieHHe KOHLOB ee. [lpeBnuieHHe h BHYHCASAIOT
KaK pa3sHOCTb OTMETOK KOHEUHHIX ToueK AaHHOH JaHHHH. OTMeTkH ompe-
AeJsI0T N0 FOPH3OHTAJAAM NPOEKTHOrO yepTexa.

Yron HakJ0OHa v JHHHH BbluHCasloT no ¢opmyne (X.15).

BenHuyHHB h B V. MOXHO OnpejesIHTh H3 HeNnoCcpeACTBEHHHX H3Mepe-
HHA HX B HaType IlyTeM, HanpHMep, TPHFOHOMETPHYECKOIrO ‘HEBEJHPOBa~
HHA (cMm. § 94).
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Puc. 133. CxeMa OTJOXEHMA 33aAaHHOM MPOEKTHOR JAJHMHB H NOCTPOeHHe 3ajaM-
HOro FrOPH3OHTANAbLHOFO Yyraa

EcaH TOYHOCTL OT/IOXKeHHsA paccTossHHA He Bbiwte 1:2000 (Ha 100 M
omubka 5 cM), a yronm HaksoHa v He Gosee 1°, To pasHHuy Mexay D
Hd He YYHTHIBAIOT H Ha MECTHOCTH OTKJAaAWBalOT B3fATOe C IIpOEKTa
rOpH30HTaJIbHOE paccTosiHHe d.

Ecnn Ha npoTsixKeHHH AaHHOM JHHHH HMeeTCA 71 OTPe3KOB C pas-
HbIMH YyrJlaMH HaKJOHa, TO H3 MNpOeKTa CJeayeT ONpeleJHTb [OPH3OH-
TaJbHOE NpOJIOXKEeHHe dy KaX/0ro yyactka H Ha MeCTHOCTH OTKJIaAhIBaTh
BHYHCJIEHHble HaKJOHHble paccToAHuA D;.

A OT/NOXEHHS PacCTOAHHA C TOYUHOCTbIO G6GoJjiee BHICOKOH, ueM
1:2000, BBOAAT MOMpaBKH: 32 HAKJOH, 3a KOMNAapHpPOBAaHHE MepHOro
npu6opa, 3a pa3HOCTb TeMnepaTyp KOMMAapHPOBAaHHA H OTJOXKEHHSA
AAHH. Kaxaylo M3 3THX NONMPaBOK BBOAAT B OTJOXEHHYI0 AAHHY CO
3HAaKOM, MNPOTHBOMOJIOXXHKIM 3HaKy TOH e MOMNpaBKH, BBOAHMON MpH
H3MepeHHH JIHHHH, KOHLK KOTOPOH Ha MeCTHOCTH 3ajaHn. B camom se-
Je, eCH NpPH H3MepeHHH JHHHH MepHHiH npH6Op oOKa3asacsa Gosblue
CBOEH HOMHHAJbHOH IJIHHH, TO MOMpPaBKy B pe3y/bTaT H3MEpPEHHH BBO-
IAT CO 3HAKOM ILIIOC, TaK KAaK YHCJAO YJOXEHHBIX MepHHX NpHOOpoB
OKa3alochb MeHbIle, yeM MRoJKHO ObiTb. Hamomuum, uto aauny D u3.
MepeHHOH NHHHH NOJACYHTHIBAIOT No ¢opmyJe

D=in+4r-+wv,

rie !-— HOMHHanbHa# AJHHAa MeDHOro MNpHGOPa; 7 — YHCJO YJIOXEHHHA
MepHoro mnpubopa; r— OCTaTOK, MeHbUWIHA IJWHLH MepHOro npu6opa;
U — nonpaBKa 3a KOMNapHpOBaHHe U TeMIepaTypy.

[Ipy oTnoOXeHHM e 3aJaHHOrO PpAaCCTOSTHHA TeM e, T.e.
YAAHHEHHbIM, NpHOOPOM B TeX e YCJOBHSIX NOMNpaBKy BBOAAT CO 3Ha-
KOM MHHYC, TaK KakK, OTJIOXXHB 3apaHee paCCYHTaHHOE YHCJIO MepHHIX
npH6OpOB, MH NpofileM paccTosiHHe, Gosbluee, yeM HyxHO. Ha Benu-
YHHY NONPaBKH U cMellalT Toyky By (puc. 133, @), monyuennyo nocae
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OTNOXKeHHA 3alaHHOH NuHMH AB mo HampaBJeHHIO K Touyke A, mosyudas
TakHM 06pa3oM KOHEYHYylo TOYKY B 3afaHHO# JIHHHH.

BBeneHHe nMonpaBKH B OTJIOKEHHYIO AJIHHY JHHHUH B [pouecce pae
60TH C MepHbIM TMPHOOPOM COCTaBJAfeT HeKOTOphie HeynoGcTBa., BhumHce
JAHTb 3TY MONpaBKy 3apaHee 3aTPYLHHTEJbHO Npexje BCero INOTOMY,
4YTO HEH3BEeCTHO, Kakaa Oyjaer Temnepatypa MepHoro mpu6opa MNpH ero
OTKNaAbiBaHHHd. [103TOMY uacTO NPHMEHAIOT TaKOH MpHeM: MNpeABapHe
TeJIbHO OTKJAaALIBalOT 3aJ]aHHOe pPacCTosiHHe MPHOJHXKEHHO, MeHee TOYs
HbIM NpHGOPOM, He BBOAA NONMPaBOK 3a KOMMAapHPOBaHHe H 3a PasHOCTb
TeMnepaTyp, H OTMeyaloT Ha MECTHOCTH, HalpHMep, TOuYKYy B, (cm.
puc. 133, a). 3arem pacctosiune AB; H3MepsilOT IO BCEeM MNpaBHJAaM ¢
3ajaHHOH TOyHOCTblO. BhlunTas ©3 3aganHoit AnHHER AB aauny ADB,,
OONy4YaloT PasHHUY 7 C TeM HJH HHHM 3HakKoM. MeToAOM TOYHOrQ OT-
JIOXCHHA O6HYHO HeOOoJbLION MAJHHBI MOJYYalT MOJOXKEeHHe KOHeuyHOH
TOuKH B. YMeHblias paccTosiHHe, MOAJexallee OTJOXKeHHIo, obJjerya-
10T IIpOLeCC NMepeHeCeRHS MPAMOH JIHHHM C NMpoeKTa B HaTypy. OrsoKeH-
HYl0 Ha MeCTHOCTH JHHHIO AB H3MepAIOT AJIA KOHTPOJA He MeHee ABYX
pas.

§ 137. [lepeHeceHue B HATYpPy NPOEKTHOrO
ropu30oHTaJBHOrO yrJia

Jna nepeneceHuss NpOeKTHOro ropH3oHTanbHoro yraa ABC=f
B HaTypy [OJXHO GbITL H3BECTHO MOJIOXKE€HHe Ha MEeCTHOCTH BEpIIHHLI
yria H OLHON H3 ero CTOpPoH, HampHmep cTopoHn AB (puc. 133,6), a
TaKXe pacrnonoXeHWe yria OTHOCHTENbHO CTOpoHn AB (BnpaBo HJH
BseBO). UTOOH BbiHeCTH yroa [, CTaBAT BhIBEpeHHEIH TEOJOJHT B Bep-
IUHHe YIJ1a, YCTAaHaBJAHBAOT TFOPH3OHTaJbHHIA KpYyr Ha OTCUeT, paBHHI
0°0’ 0”, u BpameHueMm num6a HaBoAAT TPy6y Ha Bexy (MJH Ha IUMHJADs
Ky) B Touke C, coBMellas BepPTHKAJbHYIO HHTb CeTKH € OCbl0 H306pa-
JKeHHs1 BeXH. 3akpenuB JHMO6, ocBo60XKAalOT anHgany H NOBOPAYyHBAIOT
ce O NOJYy4YeRH OTCYUeTa, paBHOrO 3HAYEHHIO NMPOEKTHOro yraa P, ecad
OH pacmoJiaraercsli BIpaBo OT HanpaBjenua AB, m paBHoro 360°—f npn
PacnoJloXXeHHH ero BJIEBO OT JHHHH AB.

Jns MCKJIOYEHHS! BJHAHHA KOJJIHMAauHOHHOA omu6kn yroa f or-
knannBaor aBaxaun (npu KII u KJI), orMegas yCTaHOBKOM LINAJABKH B
Toukax C, m C, Kaxjgoe H3 [BYX HampaBJIeHHH 3pHTeNbHOH TPyOLI
(AC, u AC;). OxoHyarteabHoe moJjoxKeHHe ToukH Co, 6yner mocepegnHe
Mexnay ToukaMu C; H C,.

UTo6nl YBeJHUYMTb TOYHOCTh NOCTPOEHHA yrja [, CHayana CTPOAT
ero, Hanpumep, ot cTopoEn AB (pHc. 133,8) TOABKO YTO OMHCAHHBLIM
cnoco6oM. IlycTs npu 3Tom moayuaercss yroa B;. 3aTrem ero H3MepsioT
MHOrOKpaTHo JH60 cnoco6oM moBTopeHn#t (cM. § 37) npu paGore 1-mu-
HYTHRM H 30-CeKYHAHBIM TeOJOJHATaMH, JH60 cnoco60M KPYTrOBHIX Mpi-
€MOB INIPH Kpyre nmpaBo H Kpyre jeBo. [TonyuyeHHuH pe3yabTar cpaBHu-
BalOT C BeJHYHHOM 3ajaHHOro yria, onmpeaeauB pasHuuy AB=f — ..
3arteM BHYHCAAT AJHHY nepneHArKyaspa CoC K amaaH AC,; B Toyke
Co no popmyane
HJIH 11O MaJOCTH yraa AP
ACy AP AC, AB”

P 206 265" °

CoC = (XVIII.2)
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Paccrosnue AC, nepel 9STHM H3MePAIOT.

OTknazniBasi Ha MECTHOCTH OT TOYKH C mJIHHY BHYHC/JEHHOro mep-
neHaukyasapa CoC, noayudaior Touky C, JeXawlylo Ha CTOpOHe 3aAaH-
Horo yraa f.

§ 138. llepeHeceHne B HaTYPy NPOEKTHOH TOYKH
N0 3aJaHHOMY MNOJIOXKEHHIO ee B FTOPH3OHTAJBHOH MJAOCKOCTH

Cnoco6H nepeHeceHHs TOYKH C NMPOEKTa Ha MECTHOCTb CJleAYIollHe:
l; €cnoco6 NpAMOYroJabHHX KoopauHart (cmoco6 mNeprneHAHKYJaAsApoOB),
2) cnoco6 moAspHEIX KOOpAMHAT (noaspHHiA cnoco6), 3) cnocob 3ace-
YyeK — JIHHeAHKX H YraoBuX, 4) cnoco6 crBopoB. OAHaKO HCMOJHeHHe
STHX cnoco6oB npH pa3bHBOYHLIX paboTax H NPH CheMKe MECTHOCTH
pa3auyHo. ITO OODBACHSAETCA TeM, YTO INPH CbEMKE TNOJOXKEeHHe TOYyeK
Ha MECTHOCTH H3BEeCTHO, a NpH BHIHOCe C mpoekTa — HeusBecTHo. [lo-
3TOMy NpH CbeMKe BeJeTCs NpOolecC H3IMepeHHS HEH3BeCTHHX paccTos-
HHi H TOPH30HTaJbHHIX YIVIOB, C TNOMOLIbIO KOTOPHX MOXHO HaHeCTH
TOYKY MeCTHOCTH Ha IJaH, a NPH BHIHOCE TOYeK C MpPOeKTa Ha MecrT-
HOCTb BeJeTCsl IpPOUecC OTJOMEHHA H3BECTHHIX PacCTOSHHA H MNOCTpoe-
HUSl M3BECTHHX TIOPH3OHTAJbHHIX YIJIOB AJs ONpelesieHHS MOJNOXKEeHHA
NPOEKTHRIX TOYEK Ha MECTHOCTH. DTH 00CTOATeNbLCTBA, OJAHAKO, He Me-
LalOT NMOJAb30BaThCA OJsi OOBbACHEHHS Npolecca BhIHOCA TOYEK C MPOeK-
Ta B HaTypPy TeMH e PHCyHKaMH, KOTopnle IoMelleHn B § 58, rae peuyb
HAET O CbeMKe TOYeK MEeCTHOCTH.

Heo6x0aHMO MOMHHTb, YTO BO BCex CJy4asxXx paboThl C TeOAOJHTa-
MH BbipaKeHHe «YCTAaHOBHTb TEOAOJIHT®» NOHHMAeTC KaK LeHTpHpoBa-
HHe H HHBeJHpOBaHHe BbIBEPeHHOro TeojosauTa. Pa6oTath ¢ HeBhiBe-
PeHHbLIM TEOAOJHTOM HeJb3Sl.

Cnoco6 npaMoyroabHHX KkoopaHHaT [Jlna BHHOCA
toukH E (cM. puc. 49) c mpoekra B HaTypy Cmoco6oM MpsAMOYTrOJIbHBIX
KOOPAHHAT HeO6GXOAMMO 3HAaTb FOPH30HTaJbHOe paccrosinHe dy=AC no
HanpaBJeHHi0 NHHHH AB u anuuy [, nepnenaukyaspa CE. Ilonoxenue
ToyeK A U B Ha MeCTHOCTH NOJKHO ObiTb H3BecTHO. MepHulii npubop
(neHTy, CTa/IbHYI0 PyJeTKY) YyKJaJblBalOT MO HampaBjeHHI0 JHHHH AB
C NOMOLIbI0 TEORONHTA TaK, YTOOn H306paKeHHe WIMHAbKH, (PHKCHPYIO-
et MoJoX<eHHe NepefHero KOHUA MepHOro mnpu6opa, OGblJO COBMELLEHO
C mnepeceyeHHeM BePTHKaJbHOH H cpelHell TOPH3OHTaJbHOH HHTEH CceT-
KH Tpy6bl. Touky C cHayajla OTMeyalT IUIHJIbKOH H €e MOJOXKeHHe B
cTBope JHHMH AB noBepsior nocje mnepeBofna TPYOHW uYepe3 3eHHT.
OKOHYaTeAbHO 3aKpemasiioT TOYKY MocepeAHHe MeEXAY AByMsa ee MO-
Jgoxennamu, HaigeHHnMH npu KII u KJI. Bucrasaate Touky C
B crBope gauHun AB npu KII u KJI oco6eHHo Heo6XxOAHMO, €CJH NpPH
nepesoae TPpy6n ¢ TOuKH B Ha Touky C NPHXOAHTCH H3MEHATh ee Ha-
KJIOH.

Touky C 3axkpenasior KoiabllIKOM (Ha acdanbte rsosgem, Ha Ge-
TOHe KapaHAalloM, KPAackoH) H Ha Hee NepPeHOCAT TEOMOJIHT Aafl IIO-
CTPOeHHsl NPAMOro yraa, 4yTo6H ompegennTs nosoxenxHe toukH E. [lps-
Moii yroa crtposit npu KII W KJI, mpHyeM AAs KOHTPOAA — ABaXKAH,
Hcnoab3yss Hanpasnediue CA n CB. Ilo oKoHuyaTesbHOMY HalpaBJICHHIO
nepneHaukyaspa CE ormepsitor Anauny !/, B Touky E 3akpenasiior Ha
MECTHOCTH.

[TloaspHuit cnoco6. [IlonoxeHHe Ha MECTHOCTH TOYKH P
(cM. puc. 54), nexameil B cTBope JaHHHH AB, HaxoAAT, MNOAbL3YACH
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pacctoaHneM D, nuH60 ero ropH3ontasbHo# mnpoekuueil. Ilpu Touyke P
crpoat yroa v npu KII u KJI H, noab3ysce paccrosiuuem D, 1160 ero
rOpH30HTaJNbHOH MpoeKUHeH, HaXOAAT moJsoxeHHe ToukH O. Iloaoxkenue
Ha MECTHOCTH MPOEeKTHbiX Touek [, 2, 3... HAXOAAT NyTeM MNOCTPOEHHS
NpPH NOMOILUH TEOJ0JHTa FOPH3OHTaNbHBIX YraoB P;, Po, Pa.. H OTaOKe-
HHA 3aTeM PacCTOoAHHil [, [, [3... B HanmpaBJIeHHH BH3HDHOH OCH TPYOWI.

Cnoco6 yrnoBHX 3aceuyek, Ilpy 3ajaHHOM IOJIOXKEHIH
Ha MecTHOCTH Toyek C M D H 3anaHHBIX 3HaYeHHAX TOPH3OHTAJbHLIX
yraoB P, H Pg (cM. puc. 53, 6) TOUHOCTb ONpelesieHHsi MOJIOXKEHHS TOY-
KH N 33aBHCHT OT TOYHOCTH B3aHMHOro pacmnoJjioxeHusi touek C u D, or
TOYHOCTH mnocTpoeHHss yrmoB C H D H OT BeJHYHHH yraa v. UeM on
6auxe Kk 90°, TeM 6GoJiee TOYHO onpepensiercs moJjoxkeHue ToukH N. Ilo-
aTomy ecau yron v=180°—(f,—f2) O6yaer Menbwe 30° uam Gossluc
150°, TO MoJIOXXeHHe TOYKH YrJOBOH 3aceykoit He ompegeasitor. Has To-
ro 4ytoObl Cpa3y HaHTH Ha MECTHOCTH NOJOXKeHHe TOYKH N, ycTaHaBJH-
BalOT ABa TeoaonaHTa — B Toukax C u D H, OpHeHTHpOBaB JMHMOHI HX
no HanpasaexusmM CD w DC, BpamawT anuAaly KaXIoro Teon0NHTa
no noaydyenuss orcyera 360°—P; u P, coorserctBenHo. Ilocae atoro 1o
KOMaHae HabJalofateneil paGoyHH BbICTaBJfieT BeUIKY HJH IUMHJAbKY B
Toyke N mepeceyeHHss 0G6OHX BH3HPHBIX Jyueil.

Cnoco6 nuHeliHBIX 3aceuyekK NMPUMEHAIOT NMPH BLHIHOCE TOY-
ku M (cM. puc. 53, a), koTopad NoJKHA ObITH PachoOJIOXKEHAa HaCTOJBLKO
6/71H3KO OT OmopHoi JAHHHH AB, uTo6bl nNHHHH 3aceyek CM u EM Guinu
He 6osee aaMHB MepHoro npu6opa. IlpoekToM aOMXKHB OHITh 3a4aHbl
nonoxenuss touek C u E H pacctosHua CM wu EM. Tlonoxenus TtO-
yek C 1 £ Ha MECTHOCTH HaXOAfIT MYTeM OTKJaAblBAHHA MEpPHLIM MpH-
6opoM paccrosuuit AC u AE na nusuu AB. MepHuit npuGop ykJaanbl-
BalOT B cTBOpe aAHHMd AB npH nomouwu TteomosuTa. Jns kKoHTpoasd
BhiHOCa Touek C u E musaMmepsior pacctosiuve BE. Touku C u E 3axpe-
NSIOT KOJILILUKOM HJH TIBo3JeM. YCTaHOBHB HYJeBOH WITPHX MEpHOro
npubopa  (ayulie — cTanbHOi pyneTkH) Ha Touyke C, OKOJIO JeJIeHHs
PYJeTKH, cooTBeTcTByoulero aauHe CM, cTaBAT OCTPHEM BHH3 IUMHJbL-
Ky (MAM rBo3gb) H NpOYEPYHBAIOT HAa MECTHOCTH AYyry. 3aTteM pajHy-
coM EM npouepunBaiot Ayry u3 ToukH E. Mckomas Touka M 6yner B
nepeceyeHHu Ayr. 3akpenHB ee Ha MECTHCCTH, H3MEDSIOT AJA KOHTPO.H
paccrosiuuss CM u EM.

Cnoco6 ctBopoB. [lng onpeaesieHHs INOJOXEHH Ha MeCTHO-
CTH NPOEKTHOH TOYKH, Hanpumep ToukH P (cM. pHuc. 55), Haxoxpdueics
B CTBOpe JIHHHH 4—5, HeoHXOOMMO YCTAHOBHTb TEOAOJHT B OIHY H3
3THX TOYeK, HanmpuMep B TO4YKY 4 3aTeM cjefyeT HaBeCTH 3PHTEJBbHYIO
TpyOy Ha TOUKY 5 M 1O HanpaBJeHHI0 BH3HPDHOH OCH YKJaAblBaTh Mep-
HblH MpHOOP AJA OTJOMKEHHS NPOEKTHOro pacCTOAHHA OT TOYKH 4 10
TOukH P.

Jas BbiHOCAa B Ha1ypy NpPOeKTHOH TOukKH M, Haxoxswledncs 3a mpe-
JenaMH OMOPHOH nHHHH 3—4 (HAa ee NPOAOJKEHHH), CJeayeT YCTa-
HOBHTb TEOMOJHT Ha Touke 4, OGaHxKaMfmeH K Touke M, H HaBOAALIHM
BHHTOM a/Hilafill HaBeCTH 3pHTeNbHY TPy6y Ha Touky 3. 3arteM ne-
pesectH Tpy6y uepe3 3eHHT. [lo 3ToMy HanpaBieHHIO BH3HDHOH OCH
3pHTEJbHOH TPYOH OT/MOXKHTb MepHHIH NPHO6OpP HAa NpPOEKTHOe PpaccTos-
HHe OT TOYKH 4 mo TOukH M. JIna KoHTpoas pabeThl H HCKJIIOYEeHHS
BJAHAIHHA KOJJIHMALlHOHHOH OIIHOKH BCe AeACTBHA NOBTOPHTbL NpPH ApY-
TOM MOJIOXKEHHH BEPTHKAJNbHOTO Kpyra.

Ecan  mnpoekTHas TOYKa pPacnoaoXeHa B CTBOpe HMEIOLIHXCH Ha
MECTHOCTH 3JaHHH HJAH COOPYIXKeHH#, TO AJA BHIHOCA TOYKH chaelyeT
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CHauala pa36HTb Ha MECTHOCTH JHHHIO, MapajnejbHYyl0 JHHHH 3AaHuil
HJIH COOPYKEHHH, uTOOn MOXNO 6LJI0 yCTaHAaBAHBAaTbh Ha HEH TEOL0JHT,
H OT 3TOH JHHHH ONpeAensTb MOJOXeHHe NPOEKTHOH TOYKH Ha MeCT-
HocTH. [lnA pa3OGHBKH MapaniebHOM JHHHH HAaAO OTJOXKHTb PYJeTKoll
IBa KOPOTKHX paBHbIX NepneHAHKyaspa (He 6ojee ogHOro Merpa) OT
ABYX TOYEK 3aCTPOHKH H 33aKPENHTb KOHUH NepneHAHKYy/IsipOB Ha MeCT-
HocTH. Ha npomonKeHHH noaydyeHHOH JHHHH OTJIOXKHTb OT Hee JBa
TaKHX e INepneHAuKy/aspa B CTOPOHY CTBopa 3aCTPOHKH H TakHM 0O-
Pa3oM HAHTH HOJOXKEHHe IocJaefHer0 Ha MECTHOCTH.

§ 139. O ToyHOCTH NepeHeCeHUs B HATYPY
NPOEKTHOH JIUHHH

ToYHOCTL  CTPOHTENBHBIX  Pa3GHBOK, HMelollas  4pe3BblYaHHO
Gonbuioe 3HaueHHe AJs KayecTBa CTPOHTEJbCTBA, 3aBHCHT OT MNorpeti-
HOCTeHd B pa3OHBOYHLIX MAAHHBIX H OT MOrpelIHOCTEH H3MepeHHH Ha
MEeCTHOCTH.

[TorpemHocTH pa36HBOYHHIX [AHHHX 3aBHCAT OT crnocoba moJayuye-
HHA 3THX AaHHuIX. EcaH HX omnpefenaloT rpadHuyeckH (Ha reHepaJibe
HOM NJaHe), TO MOrpemlHOCTH OGyAyT G6oJjblle, YeM B CJyyae omnpeje-
JIEHHl  JaHHBIX aHaJHTHYeCKHM cmoco6oM. IlosromMy B GosbLUHHCTBe
c/lyyaeB IOJb3YIOTCH AHAJNHTHYECKHM CMoco60M H CYHTAIOT NOrpellHo-
CTH oOnpejesieHHsl JaHHRIX 9THM CMOCOGOM  HCye3awlle MaJjablMH Mo
CPaBHEHHI0 C TNOrpelllHOCTAMH H3MepeHHi. OxHako B Jo6oM caydae
NOJyueHHs1 ¢ NPOEKTa AaHHHIX JAJA CTPOHTENbHBIX Pa3bGHBOK HOJKHA
GHTb BHISICHEHa TOYHOCTb 3THX HRaHHbIX. Ecam cpeansis kKBagpaTHue-
CKasi MNOrpellHOCTb ONpejejieHHA MNPOEKTHHIX AaHHbBIX paBHa my, a H3-
MepeHHH — m,;, TO OXHAaeMas o6llag NOrpellHOCTb HO INpaBHJaM
TEOpHH OWIHOOK H3MepeHHH 6yner

M=me+m§.

ITpumep. Ilycth cpeanasa KBaapaTHYeckass MNOTPEIHOCTb [Ipa-
¢HYecKOro onpeaejseHHss pa3pbiBa MeXAy 3AaHHAMH m;==+0,10 M, a
NOrpellHOCTb H3MEepeHHA INpH BbIHOCE B HATYpPy 3TOH JIHHHH My=
==+0,07 M. Toraa obwas cpeaHAs KBaJpaTHyeCKas MNOrpewHoCcTb M=

=V 0,10240,072=£0,12 .

[Ipu ycTaHOBNeHHM BO3MOXXHOH TOYHOCTH Ppa3GHBOYHHIX pa6or
MMEIOT B BHAY He CPeaHIO KBaJApaTHYECKYl0o, a MNpeaesabHYI0 morpelu-
HOCTb A, BelHYHHAa KOTOpOd OO6GbIYHO NPHHHMAaeTcsi paBHOH YABOEHHOH
cpenHel KBaZApaTHYECKOHA MOrpelHoCTH, T. €.

A=2M.

XoTA BepOAITHOCTh MNOSABJEHHA TaKOM TNOrpemIHOCTH paBHAa BCero
0,05, He cuHTaThCA C Hel Heab3fl, YUHTHIBa HeOOGXOAHMOCTb MOJIHOA
rapaiTHH coOJIOAeHHS 3aJaHHOH TOYHOCTH BLIHOCA 9JIEMEHTOB MpOeK-
Ta B HaTypy.

BennynHy OXHAaeMOH MNOrpelIHOCTH /m; YCTaHaBJHBAWOT NPH MOA-
roToBKe AAaHHBIX [Jf BBIHOCA 3/IeMEHTOB NpoeKkTa B HaTypy. BenaHuHe.
HY OXHJaeMoil MNOTrPellHOCTH My MOXHO 3apaHee BLIYHCAHTL (mpef-
BbIYHCJ/HTD).
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Tak, nas NpenBLIYHCIEHAR NOTPEUTHOCTH OMNpele/ieHH TOYKH Cho-
co60M nepneHAHKYJASiPOB H NOJAPDHHM CHocoboM MOKHO MOJb30BaTbe
cs1 opmyI0f

D? ‘
o l/;mg +m (XVII1.3)

rae D — paccTosHRe HAa MECTHOCTH J0 onpenenseMofi TOUKH; Mp —
CpefHAsl KBajpaTHdYecKas TOTPEUTHOCTb 3TOrO  PaCCTOAHHA;, M —
CpeaHsis KBajpaTHYeCcKasi MNOTPEIIHOCTb NOCTPOEHHN 3aAaHHOrO T[OpH-
30HTaJbHOIO YIJa, a TaKXe H BH3HPDOBAHHA DO CTBOPY; P — YHCIO
MHHYT HJH CeKyHJ B pajHaHe (B 3aBHCHMOCTH OT TOro, B RaKMHX Mepax
BbIpaXkeHa mg ).

CpenHIOI0O KBaJAPaTHYECKYIO MNOTPellHOCTb B IOJOXEHHH TOoukH N
(cM. pHc. 53, 6), omperensieMoM N0 CNOCOOY YTJOBHX 3aCe4eK, BHIYHC-

JA10T 30 QpopMyae
m
m—-t psi—ﬁ )/ D?+ D2, (XVIII.4)
ny

ITpumepn. 1. IlpeaBHYHCAHTD NpeleAbHYI0 TNOrPEIIHOCTb MAA+
HOBOro DOJOXeHHA TO4YKH E, oupeaeaseMoro mo cmnocoby IepneHAH-
Kyaspos (cM. puc. 49), ecnu D, =40,00 M, [,=10,00 m, mg ==+30".

Pemenune a HafizeM cpennroi0 KBajgpaTHYECKYIO MNOTPEHIHOCTb
m; B nodoxeHHH TOuKH C, cUHMTass YrJOBYIO NOTPEUIHOCTd YCTaHOBKH
BexH NPH BH3HPOBAHHH m¢ paBHoi 0,5 my , T. e,

=+ 30”
mv = =i 15”-
2
CpenHsia KBagpaTHyeCcKass OTHOCHTeJbHas IOrPelIHOCTh OTJOXKe-
HHS JHHHH CTAJbHOMH JIeHTOH

Mmp 1
D ~ 2000 °
CnepoBarenbHO,
m — 40 M g9
D 2000 T~ M
H

206 265

6. HafizeM cpenHIOI0 KBajpaTHYeCKYyl0 OOTPelIHOCTb Mgz ONpeje-
JIeHUsi TOJIOXKeHHst TOUKH E ormocurenbHo ToukH C, cuntas my=

2 —_—
mi = l/ (—% -15) +2§=V4,09 =42 cMm.

=000 "M
1000 2
= —_—— . 2 = =
s l/(206265 30) + 0,52 0,272 ==+ 0,5 cM.
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B. Haitnem o6myio norpemwnocts Mg,

Mg = ]/mf +ms = Ver40.5= ]/-4,25 =+2,06 cMx+2 cM.
r. HafizeM npemenbHyio morpemtHoCTh A B MNOJIOXKEHHH TOYKH El
A=2M==+2 cM:2=4+4 cM==0,04 m.

2. TlpeABLIYHCAHTD Opele/bHYI0 NOTPelHOCTb B IMOJOXeHHH TOYKH
N (cm. guc. 46, 6), onpeaeneHHoM yraoBofi 3aceukod. I[lycts D=

=150 M, Dy=170 M, v=80°, m=+0,5".
05 - 0,5

= —2 V1502 + 1702 = : 996,7 == 0,033 M.

My = 3438.80° V1502 + 3438.0,985 - ° Dt

[IpenenbHast norpewHoCThb
A=0,033 mM:2=0,065 m~ 0,07 M.

B npHBeseHHHX HPHMepax NOTPEilHOCTH BHYHCJEHH OTHOCHTE/b-
HO onopHoit nuHHE AB. Ecan B nOJOXeHHH MOCJAeAHed, B CBOIO oye-
pedb, €CTb NOTPEHIHOCTH, a pacyeTH JAOJIKHH YCTaHOBHTb TOYHOCTb
BHHOCA TOYeK OTHOCHTEJbHO OMOpH 6oJiee BBHICOKOrO KJjacca, TO He-
06X0JHMO YyuyecTb MOrpeWIHOCTb H HOJOXeHHs JHHHH AB. 3T0 Moxer
CHJIbHO OCJIOXKHHTb pacuyeThl, KOTOpHE CJeAYyeT BHIIOJHATL € Y4acTH-
eM reofe3ncTa. B cCTpPOHTeNbHOM NpPaKTHKe CTPEMATCHA CO3AaTh TaKoe
reogesuyeckoe o60CcHOBaHWe, OT KOTOPOFO HeNOCPEACTBEHHO BEAYT
pa3buBky 3aeMeHTOB MpoeKTa 6e3 yyeTra morpewlHoctel OGOCHOBaAHHA
BCJ/IeCTBHE HX MAJIOCTH.

§ 140. MMepeneceHue B HaTYPy TOUKH
No AaHHOMH NPOEKTHOH OTMETKe

JTy 3ajnayy pellalT NpH BepTHKaJbHOH NJIAHHPOBKE, NPH PHIThe
KOT/IOBAHOB H TpaHIIeH, NpH yKAaaKe ¢yHAaMeHTOB 3aaHHA, TPy6o-
HPOBOAOB H PeNbCOBHX NyTeH, NPH YCTaHOBKe KOJOHH H MOHTaxe
060pyA0OBaRAs, NMpPH BHIHOCE B HaTyPy ITPOEKTHOrO0 KOHTypa BOJOXpa-
HHnAMA M JApyrHx pa6Gorax. Ha yyacTRe pa6oT yCTaHaBAABaWT He
MeHee BYX BpEMeHHbIXx penepoB (FPpYHTOBBLIX HJIH CTEHHHX), HCIOJb-
3ysl IJA penepa HajeXHblA MO YCTOHYHBOCTH mnpeaMer (COopyKenrde,
BHICTYN 3[aHHs, JepeBO, B KOTOpoe 3a6HBAIOT KOCThUJIb), H NyTeM MpoO-
JIOXKE€HHSI IPHBA3OYHHIX XOAOB TIeOMETPHYECKOrO HHBEeJHPOBAaHHUA OT
JBYX ONOPHEIX (HCXOAHBbIX) penepoB C H3BECTHHIMH OTMETKaMH oOfpe-
IeJfI0OT OTMETKH pemepoB RAa Y4YacTKe CTPOMTeAbHHX pabor. Ecam
BTOpPOro penepa C H3BeCTHOH OTMeTKOH HeT, TO HYXHO HMeTb MOJIHYIO
YBEpEeHHOCTh B HAa[EXKHOCTH IJMIAHOBOrO H BLICOTHOIO MOJOXEHHA HC-
XopHOro penepa. B ciyuyae HCNO/NB30BaHHSI TOJbBKO OLHOrO HCXOQHOrO
penepa AJS KOHTPOJA HHBEJHPHHH XOA HOJ/XKeH OBITL IMPOJIOXKEH ABaX-
Ibl. JlonyckaeMoe pacXOXJeHHe B CyMMe MpeBhIIEHHA OQHOro H ApYy-
roro XoAOB MJIH paCXOXAEeHHe B OTMeTKaX, OmpeleisieMHX OT ABYX HC-
XOJHLIX penepoB, YCTaHABJHBaeTC B 3aBHCHMOCTH OT HeO6XOAHMOH
TOYHOCTH CBSI3H IO BHICOTE CTPOHTENbHOH IJIOLIAAKH C ONOPHLIMH pe-
nepaMd. Bo MHOrHX cJayyasix AOCTAaTOYHO MOCTABHTb YCJOBHE, YTOOHI
pacxoxieHHe MexAy CYMMOH NpeBHIIeHHA OXHOro M ApYyroro xoia OT

HCXOHOTO pelepa A0 BPeMeHHOro He mnpeBumano = (4} n) mm, rae
N — YHCJIO CTAaHUHH OJHOrO HHBEJHPHOIO XOA4.
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PHc, 134. Penep M HCKOMAasm TOYKA HHIXKE TOPH3OHTA HHCTPYMEHTa

[Tonb3ysscb OTMeTKOH BpEMEHHOro penepa, Ha CTPOHTeJbHOH mJo-
1lajKe YCTaHaBJHBAaKWT TOYKy M (3abHBalOT KoJ, TrBO3Ab, HAHOCAT
PHCKY HJH MeTKy) Ha 3alaHHOH npoekTHoit orMerke Hy (puc. 134).
JIns 3TOro ycraHaBJKBaloT HHBeaup, 6epyT orcuer a no peiike, cTofl-
el Ha penepe, H pacCUHTHIBAIOT OTMeTKY Hpy  TODH30OHTa HHCTpY-

MEHTa,
Hrl/l = Hpen + a.

3areM BBHIYHCAAIOT oTcueT b no peike, MpH KotopoMm Touka M 6y-
JeT HaXOAHTbCSA Ha NMPOEKTHOH OTMeTKe,

YcTaHOBHB KO B TOyke M Ha NpOM3BOJbHOIT BBHICOTE, a Ha HEM
pefiky H rasas B TPpyOy, H3MEHAIOT MOJIOXKEHHEe KOJia IO BBHICOTE TaKHM
o6pa3oM, uto6bl OTCHeT MO peilike OKa3ajCs pPaBHbIM BLIYHCJIEHHOMY
3HayeHHi0 oOtcuera b. [JlnA KOHTpPOJA BbIHECEHHA 3afaHHOH OTMETKH
Ha TOYKY M npOH3BOAAT HHUBEJHPOBKY OT BTOpPOrO BpeMEHHOTO pemnepa.

Ecnu Hckomas Touka M pacnosnaraercsi Bhllie Jiyya BH3HPOBAaHHA,
YTO MOXeT OBITb NPH CTPOHTENbCTBE MOCTOB, NYyTeNpOBOJOB, 3CTaKaf,
NPH MNpPOXOAKE HJH .06JHUOBKE TYHHeJel M T.N., TO, KakK HeTPYAHO
BHAeTb H3 pHC. 135, HCKOMHIH oOTcuer b cJaenyeT pacCuHTHIBaThb 110
dopMmyane

b= Hy—Hpy, (XVIII. 6)

— — — — — — e — — — —

Havamswar ypoberram noSepx#ocms L

Puc. 135. Penep HHKC, a HCKOMas TOYKa Bbiuie ropH3IoHTa HHCTpyMEHTa
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3 — -

Puc. 136. Penmep H HCKOMaa TOYKAa BbMuUC FOPH3OHTA HHCTPYMEHTA

Pefiky, pa3yMeercfi, Bceraa cJeAyeT YCTaHaBJHBATb MNATKOH (Hy-
JeM) Ha omnpejeaseMyl0 TOUYKY TaK e, Kak H Ha penep.

[To ¢opmyse (XVIIL6) cneayer paccuuThiBaTh OTCYeT b H TOraa,
KOrja penep H onpeneaseMas TOUKa pacno/iaralOTCA Bbllie TOPH30H-
Ta HHCTpyMeHta (puc. 136). B 5TOM cayyae rOpH3OHT HMHCTPYMEHTAR,
KaKk BHOHO H3 pHCYHKa, CJedyeT BBLIYHCJAHTb MO ¢opMmyJe

Hr”=Hpen-—a. (XVII11.7)

Ecnn penep pacnonaraercss Bbllle FOPH3OHTa HHCTPYMeHTa, a of-
peaesnseMass Touyka — HHXe (puc. 137), To HCcKOMBIA oTcuer b paccyH-
ThiBaloT no ¢opmyne (XVIILS), a Hpy  Beuxcasior no cdopmyae
(XVIIL7).

[lepeHecenne npoeKTHOH TOYKH B HATypy NO 3afaHHOH OTMeTKe
BO3MOXHO H ApPyruM cnoco6oM. Hanpumep, npH BbiBeJe€HHH CTeH, OKOH-
HbIX H [BepHbBIX NpOEMOB, NMPH YKNaAKe NEPEKPHITHH M AP. MOXKHO 3a-
KPeNHTb PHCKOH BCIOMOraTeJbHYI TOYKY Ha CTeHe 31aHHA HJH Ha KO-
JIOHHe, OTMEeTKY KOTOpOH yAoOHO oOmnpenenuTb OT pelnepa NyTeM HHBe-
aupoBaHus, Torpa na/as OTbICKAHHA IOJIOXKEHHA TIPOEKTHOH TOYKH CJie-

L Hevansriam ypolewnan nobeEpxHocms

Puc. 137. Penep Bhillle, a HCKOMas TOYKa HHXKe rOPH3OHTA HHCTPYMEHTa
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AyeT OTJIOXKHYb CTaJbHOA PYJETKOA OT PHCKH paccTofiHHe (BBepx HAH
BHH3), paBHO€ Pa3HOCTH OTMETOK INPOEKTHOH TOYKH H PHCKH.
IIpn pabGore ¢ HMBenHpPOM cJelyer TBepAO MPHAEPKHBATHCH INpa-

BHJa — noBepATb HHBeaup (cM. § 69—72) He MeHee OAHOrO pasa B
JleHb.

I'JTIABA XIX

HEKOTOPBIE TEOAE3UYECKHE 3AJJAY MU, PELHAEMBbBIE
NMPU CTPOHUTEJILCTBE

§ 141. OnpeneneHne BLICOTH COOPYIKEHHUS
MpH NMOMOLIY BEPTHKAJIbHOrO Kpyra

Ilycte Tpebyercss omnpenesHTb BHCOTY /i 3JaHHA OT €ro OCHOBa«
HAs o kpwmu (puc. 138,a). Jlng sToro YycTaHaBJAHBAIOT TEOAOJHT
TaK, 4YTOOH XOpOWO OHJH BHAHH Bepx H OCHOBaHHE 34aHHA, nocje
gero H3MepsloT YIJH HaKJOHa Vv; H v, Hamepsiior paccrosamde D ot
HHCTpyMeHTa JO0 34aHHf H YroJ HaKJOHa JIHHHH MECTHOCTH, 4TOGU

: By
<
0, "" p
‘)Z
7 Crrzrzr p///
ez, > ///rL;///
a

A
by
.
by
---1 Puc. 138. CxeMa onpeledenns
TEORONHTOM BbICOTH COOpY=
é MeHHs
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BLIYHC/HTL FOPH30HTaJbHOE mnpoJoxenue d JHHMH MecTHocTH D. Ilpe-
BhllleHHe H, YYMTHIBAs 3HAKH YIJOB HAaKJOHOB, GYyAeT paBHO
h=d(tg v, — tg vy). (XIX.1)
LN KOHTPOAS BBHIYHCJHTENbHBIX JeHCTBHH MOXHO ONpenesHTh A,
He IIpMHHMas#d BO BHMMaHWe 3HAKH YIJIOB HaKJOHa, mo ¢opMyJam
1) h = h,+ hy; (XIX.2)
2) h=d(tg v, + tg vy). (XIX.3)
[Ipumep. d=72,47 M, v;=14° 42", v,=12°1V",
l) hy =72,47.0,262 = 18,99 M,
hy =72,47-0,216 = 15,65 M,
h = 18,99 4 15,65 = 34,64 w;
2) h=172,47 (0,262 + 0,216) = 72,47-0,478 = 34,64 M.
BhicoTa 3aHHs 10 KOHbKA paBHa
h=hy+ hg.

UTo6bl BHIYHCAHTBL H3, HYXHO H3MEpPHTb YroJ vs H paccrosinHe Ad
(pynetkoit 10 ocH 3paHHs), Kotopoe mnpubaBaswT K d. Torna

h3=(d+Ad) th3. (XIX.4)

Ecnn ocp Bpaumenus Tpy6nl mpHGopa OyheT pacnoJgaratbCii HHXKe
OCHOoBaHHA nmnpeaMmera (pHc. 138,6), To Buicora h npeaMera OyAer
paBHa

h=hi—hy;=d(tg vi —tg v,). (XI1X.5)

Yron v, B 3TOM cjaydae 6yaeT noayyathCcsi NpH H3MepeHHH CO 3Ha-
kKoM miawc. PaccrosHHe fo O6OKOBOH Hapy»XHOH NOBEpPXHOCTH TPYOH!
H3MepsAIoT JIeHTOH H MpHOaBAAIT K HeMy NJHHY paaHyca Tpy6u. [lo-
CJAe[lHHH BHYHCJAAIOT HOCJE H3MEpPEHHA IJHHH OKPYXHOCTH TpYOHI.

IIpunaB 3a npaBHJIO BCerja YYHTHIBATh 3HaK Yriaa vs;, cjleayer B
A060M cJaydae BBIYHCAATH BHICOTY npeaMera mo ¢opmyne (XIX.1), ko-
Topasi Torna 6yneT HMeThb YHHBepCaJbHHIH XapaKTep.

§ 142. OnpeneseHre OTMETKH TOYKH, HaxoasamenAcn
B rAy0OKOM KOTJIOBaHe HJIH Ha BHICOKOM 3 aHHH

HWHorna oOTMeTKYy TOYKH Ha 3JaHHAAX H COOPYXKEHHAX MOXKHO OI.
penensaTb, H3MepsAa HemocpeACTBEHHO BEPTHKaJbHOE pacCTOiHHE OT
TOYKH C H3BeCTHOH OTMeTKOH [0 ompejnensieMOH TOYKH.

IlyTeM reoMeTpH4YecKOro HHBeJHPOBAaHHS 9Ty 3ajJayy MOXHO pes
IIHTh, NpPHMeHAs JaH60 oxuH, JH60 [nBa HHBejaHpa. B nepsom cayuae
HyJib DYJeTKH COBMeEIlal0T C ONHOH H3 MJaHHHX TOYeK, HampHMep C
TOYKOH, 3aKpensieHHoH BpeMeHHHIM penepoM N B KOTJOBaHe (pHC.
139, @), oTMeTKy KOTOpPOro HY}XHO ONpefefHTh.

Ha penep M, oTmeTka koTOoporo H3BeCTHa, CTaBAT peAKy H 3aTeM
GepyT oTcueTH No peiike H pynaerke. OTMeTka penepa N paBHa

Hy=Hy+a—A, (XIX.6)

rjge a — oTcuer o pefike; A — oTcueT Mo pyJeTke.
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Pen N

Puc. 139. CxeMa onpeaeseHns OTMETKH TOYKH B ray6Gokom
KOTAOBaHe

B cnyvae npHmeHeHust AByx HuBeaupos (puc. 139, 6) noaBelinsas
10T 3a KpOHIUTEHH pYJeTKy HyJeM BBepX H 6epyT OTCYETH Mo pefikaw,
yCTaHOBJIEHHHIM Ha pemnepax, H no pyJjerke. OTMerka penepa N paBHa

Hy=Hy~+ a— (B— A)—b. (XIX.7)

Ananornyno onpenensiOT OTMETKY TOYKH H Ha 3[aHHH, TOJBKO
pasHocTh orcueroB (B — A) no pynerke nonxHa BOATH B (HOopMyJy co
3HaKOM ILJIIOC.

Jdas onHCaHHHX pabOT NPHMEHAIOT CTaAbHYIO PYJeTKYy, HaHMeHb-
wee penenHe Koropoit 1 mM au6o 0,5 cM. Ilpu pasHocTH Temneparyp
H3MepeHHs M KOMIapHpPOBaHHsA, NpeBblllaiolmiedf 8°, cjaeqyer B H3MepeH-
HOe pYJIeTKOH BepTHKaJbHOE pacCTOsIHHEe BBOJAHTb INONPABKY 32 TeM-
nepatypy [cMm. ¢opmyay (II1.10]). HarsxeHHe py/eTKH NpH H3MepeHH-
fIX JNOJMXKHO OBbITb pPaBHO HATAXEHHIO NPH KOMIApHPOBaHHH (OOHYHO
10 kr).

§ 143. OTO6uBKA JHHHH 3aTONJNEHHUSA

[Ipn co3paHHM HCKYCCTBEHHHX BOAOEMOB (BOLOXPaHHJHIL, Mpy-
JOB) BO3HHKaeT 3ajaya MO ONpeAesIeHHI0O Ha MECTHOCTH, elle A0 Ha-
NOJHEHHA BOJOEMa, [MOJIOXKeHHs JHHHH Oyayuiero ypesa BOAH. Ity
JAHHHIO HAa3bIBAlOT JHHHeH 3aTtonneHHs. 3abnarospemeHHoe 0603Hauye-
HHe ee Ha MECTHOCTH BH3biBaeTc Heo6XOQHMOCTbIO CBOeBpeMeHHOH
OYHCTKH TepPHTOPHH, TOP(PAHHKOB H T.A. H NOArOTOBKH [Ha BOHOe-
Ma AJs 3KCnayaTauHd (YCTPOHCTBO NpHCTaHeH, mpHuyanoB, 0003HayeHHe
CyAOBOrO X043 U T. A4.).
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JIMHHIO 3aTONJIeHHS MNepeHOCAT B HaTyPy OTHeJbHbIMH  TOUKaMH,
r§10143anaauoﬁ NPOEKTHOH OTMETKe, T.e. pellaloT 3apayy, OMHCAHHYKIO B

0.

Yro6n oGecnednTh BhIHOC 60JBIIOrO YHCAA TOYEK JHHHH 3aToM-
JeHHsi C HeoOXOAMMOH TOYHOCTbIO, 3apaHee IIPOKJaAbBAlOT ONOPHHLIil
HUBEJIHPHBEIII XOJl, penepbl KOTOPOrO YCTAaHABJHBAKT BLille JHHHH 3a-
TonseHHs. KnacC HHUBeJHPHOro XOAa 3aBHCHT OT IIPOTAMXKEHHOCTH JiH-
HHH 3aTOMJIEHHs H XapakTepa 3ajay MO 3KCNJyaTallHH BojoeMa.

Touku JNHHHH 3aTONJeHHs 3akpenasior B cpeiHeM uepe3 100 ™M
CHayaJa KOJMbSMH, a NIOTOM YaCTHYHO CTOJ6aMH.

B cBs3n ¢ Heo6XogHMOCTbIO OdopMJeHHS OTBoia (OTYYXKIEHHS)
3eMeJb NOJ BOJOEM NPHXOAHTCA MPOKJaAbIBaTh MO JHHHH 3aTONJEHHSA
H TEeOJOJHTHRIA XOjJ MO paHee 3aKpenJeHHbIM TOYKaM JHHHH 3aToll-
JIEHHA.

§ 144. OTBOA 3eMeNbLHOrO y4acria noj CTPOUTENAbCTBO

YuyacTok non CTpOHTENbCTBO BhIGHpaloT no TtonorpadHyeckoi Kap-
Té HJH MO reHepaJbHOMY IIaHY ropoja, NPOMBLILJIEHHOro MNpeanpHs-
taa (cM. § 132, 133). ToyHoe mosoXeHHe yuacTKka B TaKHX CJy4asx
yCTaHaBAHBAIOT NHOO NyTeM OnpeAejeHHl KOODAHHAT YIJIOBHIX TO4YeK
rpaHuubl  y4acTka, JAH60 mnyTeM MNPHBA3KH 3THX TOUeK K INpeaMeTaMm
MeCTHOCTH, H306pa)keHHbIM Ha KapTe (MJH reHepajbHOM InJjaHe). Ecau
KOOPAHHATH H 3JIeMEHThbl NMPHBA3KH (MepNeHAHKYJAPLI, 3aCeYykH H Ap.)
onpeaensoTcss rpapHYecKHM NyTeM, TO HMX TOYHOCTb 3aBHCHT OT Mac-
wtaba KapTel HJAH reHepaJbHOro naaHa. KoopAHHaTH H 3JeMeHTH
NPUBA3KH OMNpeNessioT TaKXXe H aHaJHUTHYeCKHM crnocoOoM, 3ajaBasiCh
TOYHLIMH 3HaYyeHHAMH HanpaBJieHHs TpaHHUL H IJHH ee CTOPOH.

3anpoeKTHPOBaHHbIH TaK HJH HHaye y4acTOK BbIFOCAT Ha MeCT-
HOCTb H 3aKpemasioT 3HaKaMH, YCTAHaBJHBaeMbIMH B TOYKax MOBOpPO-
Ta H CTBOPHBIX TOYKAaX rpaHHUb y4yacTka. B 3aBucumocTH oT pasmepos
yyacTKa H OKpYJKalolled ero CHTYalHH TpaHHLY 3aKpenJasiioT jJepe-
BAHHLIMH cTO/N6aMH, OGETOHHBIMH MOHOJIHTaMH, MeTaJlJIMYeCKHMH TpYyO-
KaMH M LUTHIPSIMH, BeXaMH H T. A.

Jas BblHOCAa C KapThl Ha MECTHOCTb TOYEK TIpaHHIbl yyacTKa 1o
KOoOpAHHaTaM HeOoOXOAHMO HMeTb Ha MEeCTHOCTH OMNOpHble TreojesHnye-
CkHe nyHKTbHl. IIpH 3HauuTesJbHOM YyJa/NeHHH MNOCJeAHHX OT Yy4acTKa
NPHXOAHUTCA CO3[4aBaThb AONOJHHTENbHYIO ONOPHYIO CeTb C TaKHM pac-
yeToM, YTOOBl C NYHKTOB 3TOH CETH MOXHO ObLIIO BBLIHOCHTD TOYKH
rPaHHUBE C HaHMeHblueH 3aTpaTodl YCHJHH, HamnpHMep MOJAPHLIM CIO-
cobom (cM. § 138). [Ina oTOro mnpenBapHTENbHO pewarwT 06paTHYIO
3ajlayy Ha KOOPAHHATHL

TouHoe MecTOnoJIOMeHHe TpaHHUKE CTPOHTEJLHOrO Yy4acTKa YKa-
3bIBAlOT TaK)>Xe HenocpeiCTBEHHO B Hatype. B 3ToM cayyae mo 3a-
KpenJeHHOH 3HaKaMH TCpaHHlle YyacTKa INpPOKJaAbIBAOT TEOLOJHTHbLIH
X0 C UeJbi0 ONpejieleHHA KOOpAHHAT 3aKpenJeHHblx ToueK. OnHako
H B TOM CJlyyae, KOrga rpaHHLY YyacTKa BBIHOCAT OT OINODHBIX reo-
LNe3HYeCKHX NYHKTOB, TOXe OOBIYHO MPOKJAAALIBAIOT TEOROJHTHLIH XOZ,
yTo6L AJI1 KOHTPOJA MOJYYHTb KOOPAHHATH  3aKpelJeHHbIX TOYekK
FPaHHLLL.

OTBOA 3eMeNbHOrO yuyacTka OGOPMJAIOT COOTBETCTBYIOLUHM aKTOM,
B COCTaBJIeHHH KOTOpPOro NPHHHMAIOT YyuaCTHe 3aHHTEpPecOBaHHble CTO-
POHbI — 3eMJIeNO0Ab30BaTe/Ib (MECTHbie paHOHHble COBETbl H HX HCNOJ-
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KOMHB, KOJIXO3bl, COBXO3hl, TOPOJCKHE COBeTH H T.[.) H 3acTpPoRIIHK.
B ropoaax Ha OTBOAHMBLIH Y4aCTOK COCTaBJAAIOT CTPOHTEJAbHHH#
nacnopT, COAepXalllHi TaKHe JAaHHbe: 1) pelleHHe MeCTHOro cose-
Ta Ha OTBOJ YYacCTKa; 2) HaHMeHOBaHHe 3aCTpOHMINHKA; 3) KOOpAHHa-
TH TpaHHUH OTBOJHMOIO yYyaCTKa H JAaHHHE IPHBA3KH ero K ONOPHOMA
CeTH, B TOM 4YHCJie H K KpPaCHHM JHHHAM; 4) KOOpAHHATH TO4YeK, OIop-
HOH CeTH, KpacHbIX JHHHMH, OoCell mpoe3noB H [P.; 5) apXHTEKTYpPHO-
NJIaHHPOBOYHOE 3aJlaHHe C NepeyHCcJeHHeM H XapaKTepHCTHKOH o00belr
TOB CTDOHTeNbCTBa; 6) mjaH HAH CXeMa yyacTKa C YKa3aHHeM cCyllleci-
Bylollleil 3aCTPOHKH H 3eJIeHBIX HacaXJeHHH; 7) HHXKeHepHO-reoJOrH-
yecKasi XapakKTepHCTHKa YyuyacTtka; 8) ABYCTOpPOHHHH akT 06 oTBoze
Yy4yacTKa u Ap.

Ilpu orcyrcTBHH Tonorpa¢HyecKoro mnJjaHa Yy4acTKa BLIIOJHSAIOT
TonorpadHuecKyl0o cbeMKy B Macwutabe, BbIOpaHHOM B COOTBeTCTBHH C
XapakTepoM IMpeACTOsLleHd 3aCTPOHKH H CTaAHH NPOEKTHPOBaHHA,

I'JIABA XX

FTEOBE3HYECKHE PA3BHBKH J1J1d CTPOUTEJIbCTBA
30AHHUA H COOPY)XEHHRA

§ 145. Hcnosab3oBaHue reoe3nyecKoil onopu
AJis Pa3_MBKH OCHOBHBIX OCeH 31aHHH

BrHoc mpoekTa 3AaHHA B HaTypy H pa3bGuBKa AJii CTPOHTENLCTBA
3MaHHA — 3TO [Ba HaHMEHOBaHHA OJHOrO H TOrO e Mpolecca reoje-
3HYeCKHX PaboT, HMeIOLLero LeJbl0 HAHTH H 3aKpeNHTb NOJIOXKEHHE Ha
MECTHOCTH KOHTypa 3JaHHf W ero Jerajeid, COAepIKaMHXCHA B HPOEKTe,
Onopoit Ana onpeaefieHHs MeCTONOJNOXEHHA TOYEK H JHHHE 3aaHHA
MOTYT CJOYXKHTb: 1) reojnesnyeckHe OMOPHHE NYHKTH, 2) CTPOHTeJbHAs
ceTKa, 3) KpacHas JHHHSI 3acTpOiKH, 4) mnpeaMeTH MEeCTHOCTH.

[Ipy HernocpenCTBEHHOM HCNOJb30BaHHH TreOfe3HYeCKHX OIIOPHBIX
NYHKTOB, B TOM YHCJie H NYHKTOB TEOAOJHTHHIX XOAOB, AJsl Pa3OGHBKH
NOASAPHHIM crnoco6oM 3agaHHHX TouyeK (Hanpumep, Touek A H B 3na-
HHs, pHC. 140) Heo6XOAHMO BHNOJHHTD CAeAYIOLLee.

1. BblUHCAHTD AHpDEKLIHOHHHH yroa o.ymy JAuHHH MN no koopau-
HaTaM onopHeix Toyek M # N.

Pune. 140. Cxema pa3GHBKH
Toyek A H B OT onopnwx
nyHkToB M u N
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2. BhIUHCJAHTh AHPEKUHOHHHE YIJH OGma A amp JdEHd MA u MB
Mo KOOpAHHATaM OMOPHOro nyHkTa M u touek A u B.

3. BHIYHCAHTb rOpH3OHTaNbHBE Yribl B; H f; KaK pasHOCTH AHpEKe
LHOHHHX YraoB: Bi=0ma — amN, Pe=0Cus — Aun.

4, BHYHC/IHTH TOPH30HTAaJbHbBIE PpacCTOAHHS d, R dy OT ONOpPHOH
ToukH M no touek A u B [(cM. popmyan (VIB) u (VL6)]

5. Bouucauth pacctosHuss D; v D, Ha NOBEPXHOCTH 3eMJH OT
ToukH M o Touek A u B [cM. ¢opmyanm (XVIL13) u (XVIIL.14)]

6. CoctaBaTb pa3GHBOYHYI0O CXeMYy H BhIMHCaTb 3HAYeHHA YIJIOB
B, u B, u paccrosuun d,, d,, Dy, D,.

7. TlocTposTh OT HanpaBJjeHHs MN npH NOMOIUH TEOLOJHTA YTJb
i n P (cm. § 137).

8. OTnoxHuTb MepHHIM npubéopoM no 3emJje pacctossius Dy H D,
(1160 d, H d;, ecaH H3MepeHHs BeAYT FOPH30HTAJbHO PacCNoJIOXEHHHLM
MepHLIM npH6OpPOM).

9. 3akpenurb ToOUkH A H B.

CtpoHTeabHyl0 ceTKYy (cM. § 52) cossaior Ha MecTHOCTH
B BHAe CeTKH KBajpatoB co cropoHamH 100 uam 200 M. MHoraa cerky
CTPOAAT B BHJE NMPAMOYTrOJbHHKOB.

CrpoHTeNbHYI0 CeTKY IPOEKTHPYIOT IO reHepalbHOMY MJaHY, Ha
KOTOpPOM HaHeCeHH 3[1aHHA M COOPYXEeHHS, a 3aTeM BHIHOCAT €€ Ha
MECTHOCTb.

ITonoxenne CTPOHTENbHHIX OOBEKTOB OIpPeAe/slOT OTHOCHTEJILHO
TOYeK H JHHHA cTpourenbHolt ceTkd. Tak, nosoxeHue 3aanua acdb
(puc. 141) onpepgeneHO KOOpAHHATaMH TodYeK a, b W wupuHoMt ! 3na-
HHA. ToukA a, b BHHOCAT B HaTypy cmoco60oM NepneHAHKyAsipoB (CM.
§ 132). CrpourenpHo® ceTkoil OOBLIYHO NOJIL3YIOTCH NPH CTPOHTEJLCT-
Bé NPOMBIIJIEHHBIX NpeANPHATHIA.

KpacHas JNHHHA—TpaHHUa, OTAENAKOIIAA  TEPPHTOPHIO
KBaptanha oT yaHuum (npoe3pna). OHa CAyHT ONMOPHOH JIHHHEH, OT KO-
TOpPOA BHIHOCAT B HATypPy OCH 3[aHHA, NpeHMYyllecTBeHHO MO CHocoby
nepneHaHKyaspoB. KpacHyio J/HHHIO BBIHOCAT B HAaTypy OT reojesnue-
CKHX ONMOPHHIX MYHKTOB (NyHKTOB MNOJHrOHOMETPHH JHG6O OT paHee
pasbuToif OCH MNpoe3ga NO NaHHBIM reHepalbHOro MJaHa CTPOHTENLCT-
Ba). Ilonoxenne KpacHOH JIHHHH 3aKpPeNJsAOT Ha MECTHOCTH HaleXHHh-
MH 3HaKaMH H 4aCTO OTMeYaloT Ha CTeHaxX CYLIecTBYIOUIHX 30aHHA H
COOpYKeHHH CMeXHhIX KBapTaJoB.
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Puc. 142. Pa3ouBOuHBIH uepTex 31aHHA B OT CywWeCTBYHOUWHX
3panuit A n b5

[TpoekTHble OCH 3AallHH BHIHOCAT OT NMpeAMETOB MECTHO-
CTH TMpH CTPOHTENBCTBE HOBBIX 3JaHHH CpeiH cyllecTBYylolled 3a-
crpoiiki. HeobGxoaHMHe nsf BHIHOCA JaHHbLIE ONpelensloT Ha MNPOeKT-
HHIX yepTexax rpadHueckH. B Takux cayuasX Baj)XHO 3HaThb TOYHOCTb
Maciitaba nJaHa, Ha KOTOpPOM H306pa)eH NpoeKkT, H TOYHOCTb B3aHM-
HOrO pacCroOJIOXEHHsl OMOPHHX 34aHHH (HAH coopyeHu#), ytoOm pac-
CUHTaThb BO3MOXHYI0 OWIHOKYy BbIHOCA B HaTypy OCed HOBOro 31aHHS.
TouHOCTH BLIHOCA B TaKHX CJIyYasX MOXHO MOBRICHTb, €CJH BOCHOJb-
30BaTbCA HM3MEPEHMAMH B HaType pacCTOSIHHH MeXJy ONOPHLIMH 31a-
Huami, JlonokeHHe HOBHIX 34aHHH YacTO ONpeeNsiOT OTHOCHTEJIbHO
CTBOPHHIX JIHHHI CYIIeCTBYIOIIHX 34aHHA JHOO cmoco6oM neprneHAu-
KyaspoB, nu6o sHHeHHON 3aceykor (pHC. 142).

§ 146. lMoaroToBKa NPOEKTHLIX AAHHBIX
AAs pa3OMBKH 30aHUH

Jns  BbeNOJHeHHss pa3bGHBOYHBIX PabOT COCTaBAAIOT II0 paboOuHM
yepTeXaM TMpoeKTa  pa3bGuBOYHLle 4YepTeXH (BLIKOMHPOBKH HJH CXe-
Mbl), Ha KOTOPBHIX NOKAa3biBAlOT UYHCJOBble 3HAYEHHS JIHHHM, YrJoB, KO-
OPAHHAT H OTMETOK, HeoO6XoaHMbie AJMA BbIHOCA OCeil H NeTaJbHOM pas-
6uBku 3maHHA. [Ias pa3bHBKH uenecoo6pasHO HMeTb OTHAejbHble BHKO-
NUPOBKH NJaHa ¢yHAAMeHTOB, MNJaHa CTeH, IMJaHa pacHoJOXeHHs
KOJIOHH, IJlaHa KOMMYHHKaUHH, BBIKOMHPOBKY BEPTHKAJbHBIX pa3pe3os
CTeH H KOJOHH H T.A. Jaa KOHTposass pasGHBKH HeOOGXONHMO HMeTb
H36LITOYHOE KOJHYeCTBO YHCJOBHX AAHHHX. B pa3GHBOYHEIX MarepHa-
Jax NOJMKHB ObTh YKa3aHHA O HeO6XOAMMOH TOYHOCTH BHHOCAa B Ha-
TYpy oce#f 31&HHA, TOYHOCTH 3aKJaAKH 3[4aHHA NO BLICOTE OTHOCHTEJb-
HO HCNOJb3yeMbIX ONOpHBIX TOYeK H JAHHHA. Pa36HBOUHHE 4YepTeXH H
noanHCaHHble Ha HHX JAaHHble TILATEJAbHO TMpOBEpPAIOT Bo H36exaHHe
rpy6uix OmWHGOK B pa3GHBKe H TAXKeNbX MOCAEACTBHH [AA CTPOHTE/Nb-
CTBa,

ITpu Goabwof CJAOKHOCTH pPa3GHBOYHOIO uYepTeXXa OCHOBHHE YHC-
JoBble JaHHHe (KOOPAHHATHl, OTMETKH, pa3Mephl) BHIMHCLIBAIOT B 0CO-
6ble BEIOMOCTH — MPHJOXKEHHS K YepTexy).

Hekortopble  npuMepsl  pa30HBOYHHIX yepTexkeAd mNpHBEeACHH B
NpHIOXK. 5.
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§ 147. Pa36buBKa u 3aKpenJieHHe oceil 31aHHH,
BLIHOC NPOMEXYTOUYHBIX OCeH

Pa26uBKY 3MaHHH CJOXHOH B MJaaHe (opMbl NPOH3BOIAT OT
rnaBHbiX oceil AB u CD 3pauna (puc. 143), a 3naHuii mpocToH
¢opMbl — OT OCeH HapyXHb X CTEH, COCTaBJSIOWHX BHELHHIl
KOHTYp 3AaHus (cM. pHC. 142). B nepBoM ciyyae OT TOH HJH HHOH
onopul (cM. § 143) BLIHOCAT B HaTypy CHaya.Ja OAHY H3 OCeH, HampH-
mep AB, onpejensis Ha MECTHOCTH noJjoxkenue Touek A H B, a 3areM
nyTeM NpOMepPOB HaxOAAT Ha HeH Touky O nepecedeHns oceil. Ycra-
HOBHB TeOAOJHT B Touke O, CTpPOAT MOJHBIM NpPHEMOM /[Ba MNPAMBIX
yria H MNoJyyaloT HanpaBieHHe ocH CD. DBHelHHHA KOHTYp 31aHHA
pa36GHBalOT, NOJb3YACb OTHECEHHBIMH K TIJIaBHbBIM OCAM KOOpAHHATaMH
Touek /, 2, 3,.. BHewHero Koiitypa 3aaHufa. [lna 3Ttoro B TOYKax
a, b, c, .. yCTaHaBJHBalOT TEOAOJHT M CTPOAT NPAMbE YIJbl, YTOGHI
NOJY4YHTb HanpabJieHHss Ha ToukH /, 2, 3.. H OTJOXHTb MO 3THM Ha-
NpaBAeHHAM DaCCTOSIHHSA, B3AIThie C MPOEKTa.

Pa36uBKy oceil 31aHHH, a TOYHEe OTAEeJbHbIX XapaKTepHHX TOYeK
ocefl, MOXXHO BBIMONHHTbL JIOOLIM crmoco60M, OonHcaHHbIM B § 138, yuH-
THBasi YyKa3aHHs, NpHBeleHHble B § 145—146, HO pa3GHBKH OT CTPOH-
TEeJbHOH CEeTKH H OT KpaCHbIX JIMHHH yjao6Hee BHIMOJHATHL CHOCO60M
NPAMOYroJIbHBIX KOOpAHHAT.

Kontposab pa3OGuBKH oced 31aHHA [OMKeH ObITb TaKHM, YTOOH
MOJIHOCTBIO HCKJIOYaJach BO3MOXHOCTb OCTABHTb He3aME4YeHHHIMH He-
JIONMyCTHMBle MOTPEeLIHOCTH B pa3buBKke. B uyacTHOCTH, HanpuMep, Hpo-
BepAIOT B HaType paccrosinua AB, CD, AO, OB u T.n., pacCTOAHHA
no JAvHuAM [—2, 2—3, 3—4, 4—5, no auaronansm a—3, b—2, b—5,
¢—3 n 1. A. (cM. puc. 143).

PacxoxpeHuss ¢ NpOeKTHHIMH JOAaHHHIMH JOMNYCKAalOT JHIIb B mnpe-
Jenax HOpPM, YCTaHOBJeHHHX «CTpouTeNbHbIMH HOPMaMH H IIpaBHJa-
MH»,

['naBHbie OCH 31aHHS 3aKpenyasioT Ha MeCTHOCTH He MeHee yeM B
natu toukax (A, B, C, D, O) (cM, puc. 143). 3HakH, KOTOPLIMH TOYKH
3aKpenJieHbl, JOJKHH OHTb TeM HajJeXHee, YeM CJOXHee H KpynHee
3gaHHe. [lns 3TOro mMpHMEHAIOT Xeae300eTOHHble MOHOJIHTH, MeTaJllH-
yecKHe TpyObl, o6pe3kH penbCoB, CKOOHM € pHCKaMH, 3akpenjseMble Ha
CYLLECTBYIOIIHX, BOGJH3H PacNoONOXKEHHHX 30aHHAX H COOpYXEHHAX, Je-
JKallHX Ha OCH H ee NPONOJIKEHHH, a B MPOCTEHIIHX CAyyasax — Aepe-
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Puc. 145. THN OGHOCKH

BAHHHE CTOJNOBI C rBO3JeM, 3aGHTHIM CBepXy, KOCTHIIH, METKH Mac/sle
HOHM KpaCKOH Ha 3JaHHAX.

B nocieaHee BpeMst AJAS 3aKpeIVIEHHS TOYEK Ha CTPOALIHXCSA
06beKTax YCNelIHO IPHMEHAIOTCA CTPOHTENbHO-MOHTAXHble MHCTOJe«
Th [78], BhHicTpesOM H3 KOTOPHX 3aroHAIOTCA B COOPYKEHHA Hi06enH
A A06eaH-rBo3au Ha ray6uHy ot 40 no 80 mM. Ho u mas 3akpenne-
HHA TOueK noaHroHoMerpuu B [129] npeaycMoTpero nmpHmeHeHHe cTpO-
HTeNbHO-MOHTaxXHoro nHcroaera CMII-3M. Kaxnayio H3 Touek ocH
3aKpenJifloT CTBOPHBIMH TOYKaMH, HanpuMep m u m’, n H n’ (puc. 144),
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Tak Xe 3aKpemyIfAlOT H OCH HapYXXHHIX CTeH, eC/H He pa3buBaloTcs
raaBubie ock 3AanuHA. OcH 3JaHHS 4acTO 3aKpenasior eme Ha 006-
HOCKe, IPH NOMOLIH KOTOPOH YAOOHO BHIMOJHATL A€TaJbHYIO Pa3bGHBKY
3aHHA, B YaCTHOCTH Pa30HBKY oceH BHYTpeHHHX cTeH. OGHOCKY ycCT-
PaHBalOT B BHAe CIJIOILIHOTO orpa)aeHHsa (puc. 145, a) au60 orpax-
JeHHs, COCTOSIIEro U3 OTAENbHHX ceKuHi (pHc. 145,6), aubo orpaxne-
HAfl TOJbKO cTonb6aMH (cTBOpHafA oOGHOCKa, pHc. 145,8), Korophe
pacnoaaralT Hax ocaiMH 3faHus, O6HOCKa B BHAe CIJIOWHOTO Orpax-
AeHuss (cToabOnl OOHOCKH YyCTaHaBJHBAalOT Yepe3 Kaxane 3 M) obec-
NeyABaeT JeTajdbHyl0o pa3OHBKYy C HaHOOJAbIINM yao6CTBOM, H 1pH
CAOXHHX pa3buBkax oHa HeoO6xoauMa. Hepoctatok ee B TOM, YTO OHa
3aTpyAHAeT TPAHCNOPTHYIO CBA3b CO CTPOSALIHMCA 30aHHeM, a TaKxXxe
TpeOyeT GoJbliie 06pe3HBIX JAOCOK AJA CBOEro yCTpOHCTBA.

YpessHualiHo BaXKHO, YTOOH o6HOCKa Ghlsia He3bi6JEMOH, COXpaHsiia
OAHO H TO JKe MOJIOXKeHHe BO BCEX CBOHX YacTAX KaK B IJIaHe, TaK H
no Buicote. CToN6H OOGHOCKH aHamerpoM 15—20 cM 3akankiBalOT Ha
ray6udy 1,0—1,25 M, C BHewHed CTOPOHH K cTon06aM npHGHBAIOT LIH-
POKOH CTOpOHO# o6pe3Rble AOCKH TojaulHHOH 40—50 MM TakK, 4TOoOH
BepXHAA TrpaHb BCeX JOCOK pacrnoJjaranach TOPH30HTaJbHO. 3ITO JOCe
THraeTcsl NMPH MOMOLIH HHBeJHpa H OTYACTH INPH NOMOILH IUHYpa, NPOTA-
ruBaeMoro Mexny MeTKaMH Ha cton6ax, CAeJaHRAHIX HAa OOHOH OTMeTKe
yepe3 kaxzanle 15—20 M. Buicora o6HOCKH, npH KOTOpOH HaHGoJsee
yno6HO BecTH BeCbMa TOYHLIE H3MEpEeHHA AJA OeTasbHOH pa30HBKH,
or 0,5 no 1,2 M. Ilpn cTpoHTenbCcTBe MHAKX 34aHHA BbiCOTAa OOGHOCKH
2,6—3,0 m.

IlosoxeHHe OOHOCKH Ha MECTHOCTH ONpeaesioT OT pa3buToro
KOHTypa 3AaHHf, cobniogas ycJoBHe mapajieabHOCTH pebpa d0CKH
COOTBeTCTBYIOIleA OCH 3J4aHHA, YTO JOCTHTaeTrcs TNyTeM IpOMepoB
cTajabHOR pynertko#, PaccrosiHHe OT Kpafd KoTJAoBaHa A0 OOHOCKH
J0/KHO OhITh He MeHee 3—4 M, HO H He 6Gojee TOro pacCTOAHHA, NpPH
KOTOpPOM ONOA3aHHe TPYHTA NMPH BCKPHLITHH KOTJ/IOBaHa He MOBJHAET Ha
HEeNOABHXKXHOCTL OOHOCKH.

BriReceHHHle paHee OCH 34aHHSI NeEPEHOCAT Ha OOHOCKY TeOHOJH-
TOM, YyCTaHaBJHBaeMbIM B TOYKaX MepeceueHus oced (BH3HpPOBaHHeEM
npu KII u KJI). Cpeanee u3 nByXx nepeceyeHHii OGHOCKH BH3HPHOH OCbIO
OTMeualT reoseM, 3abuBaeMbiM B pe6po AOCKH He HAa BCIO JJIHHY, 4TO-
6 MOXXHO OHJIO 3alenHTh 3a Hero NpPoBOJIOKH. MeXay TrBo3aamy,
3aKpemAIHMH OfHY KaKylo-Ju60 ocb, NMPOTArHBAlOT NpoBOAOKY. [le-
peceyeHHe MNPOBOJIOK TNPOAOJABHOrO H MOMEPEYHOro HampasJEHHH Or-
pelenser TOYKY NepeceueHHA oOceid 34aHHA. ITO MOBEPAOT OTBECOM MO
paHee 3aKpemJeHHbIM TOYKAM OCeH, NPHYEM OCTpHE OTBeCa AOJKHO
pacnonaraTbCsl Haf 3aKpenyieHHOH TOYKOH.

JNeTanbHan pa3bHBKa 30aHHA TpebyeT BLIHOCA BCeX €ro
BHYTPEHHHX ocedl Ha O0OHOCKY. JTO [OCTHraeTcsi OTMePHBAHHEM
CTaJAbHOH pyJIeTKOH MO pebpy AOCKH NPOEKTHBIX pPAaCCTOSHHH MEXAY
ocamu. TlpH CTpoHTenbCTBe KPYNHHX OOLIECTBEHHWIX HJH HPOMBILIIEH-
HBIX 3JaHUA CO CJMOXHOH cxeMOH ycTpodcTBa (yHAaMeHTOB H 06opy-
NOBaHHA Ppa3bGHBKy BHYTPEHHHX oOcCell BLIMOJHSAOT OCOGEHHO TIaTeJb-
HO, C yYeTOM TeMIlepaTypbl MepHOro nmpubopa H ¢ BBeleHHeM NONpPaBKH
3a €ro KOMIapHpoBaHHe,
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§ 148. Pa36uBKa i1 pbiThbSl KOTJIOBAaHA

Pa36uBKH KOTJOBAaHOB TpeOyIOT MJaHOBO-BLICOTHRIX OMNpeneseHHi
INg YCTaHOBJIEHHi KOHTypa KOTJIoBaHa H ero riay6uubl. KoHTyp KoOT-
JoBaHa pa3buBalOT OOBIYHO MNPH MOMOIIH pYJeTKH OT oceil ¢yHAa-
MeHTa HJH OT APYrHX oceil 3[aHHs, 3aKpenJeHHHX HAa OOHOCKe HJH Ha
MeCTHOCTH. Pa36HThlil KOHTYpP KOTJIOBaHa 3aKPeMISIOT KOJbAMH, MeX-
LY KOTOPBIMH HATATHBAKOT IWIHYP AJA YKa3aHHA TrpaHHUbl BCKPLITHA
KoTaoBaHa. lns poBefeHHs rAyOHHLI KOTJOBaHa A0 NMPOEKTHOH OTMET-
KH ero JQHa BeAYT CHcTeMaTHueckoe HalJlOleHHe 3a XO04O0M BLIEMKH
FPYHTa H ONpeleJflOT TeKYyLlHe OTMETKH MHAa, NOoJb3ysich JNH60 HHBe-
aupoM, nH60 BH3MpKaMH. IlocTOsiHHble BH3HPDKH B BHIE FOPH30HTaJb-
HEIX NJIaHOK TNPHOMBAOT B JOCTaTOYHOM KOJIHYecTBe K cToa6aM 006-
HOCKH,

Hjaukn BepxHuM pe6poM ycTaHaBIHBAKOT Ha OAHOA H TOH Xe OT-
MeTKE NpH NoMmolH HHBeJHpa (OOLIYHO Ha | M Bbllie YCJOBHOH HYyJhe-
BOil OTMETKH — OTMETKH MoJa MNepBoro sTa)xka 3aaHHa). Ha naahke
NOANHUCHIBAIOT €e aBCOMOTHYIO OTMETHY.

Uto6u B JI060H MOMEHT BBHIOOPDKH TpyHT4 H3 KOTJOBaHa oOmpe-
JeJUTb HHUBEJHDOM OTMETKY /MI060H TOYKH ero AHa, YCTaHaBJHBAalOT
HUBEJHPHYIO peHKYy CHayajsa Ha pefnep C H3BeCTHOH OTMeTKOH H OepyT
no pedke oTcyeT a. 3aTeM MePEHOCAT pedKy Ha AHO KOTJOBaHa H Oe-
pyt ortcuer b. IlpeBnllueHne MeXay penepoM H TOYKOH AHa KOTJOBaHa
noayuurcs mno ¢opmyne h=a—b. Ilpubasass co cBOMM 3HaKoM
npesbilleHHEe K OTMeTKe pernepa, NOJYYHM OTMeTHY JAHa KOTJOBaHa B
JaHHOH ToukKe.

Uro6bl ¢ nOMOUIBbIO BH3HPOK ONpelefHTb, BbLIOPAH JH TPYHT B
HaHHBIH MOMEHT H3 KOTJ0OBaHa JAO MNPOEKTHOH OTMETKH, Ha ero [He
YCTaHaBJUBAIOT NepPeHOCHYI (XOMOBYIO) BH3HPKY B BHAe pefikH. Ha
peilke KpacKoH OTMe4YalOT JIHHHIO, PacCTOssHHE A0 KOTOPOH OT NATKH
peilkH paBHO pa3sHOCTH OTMeTOK pebpa INJIaHKH TMOCTOAHHOII BH3HPKH
H TNpPOEKTHOro JHa KOTNOBaHa. Ecan JHHHS Ha XO#O0BO# BH3HpPKe OKa-
JKeTCsl Bbhllle IIHYypa, HaTAHYTOro Mexnay OJuKaHIHMH MJIaHKaMH, TO
TPYHT H3 KOTJIOBaHa ellle He BbIOpaH A0 MPOeKTHOH OTMeTKH. BbieMky
ITDYHTa 3KCKAaBaTOpPaMH 3aKaHYHBalOT ¢ HeaoGopoMm rpyHrta Ha 10—30 cMm
JO NpPOeKTHOX OTMEeTKH, YyTOObl 3aUMCTHTb JHO A0 NPOEKTHOH OTMETKH
PYUHbIM Crnoco60M HaH 6Yy/bL03epOM.

Crpoutenbkylo njomajnky obecneunBaloT HajeXHOH BLICOTHOH
Onopod NyTeM YCTAHOBKH Ha NJollajke HJIH BOJH3H ee He MeHee ABYX
penepoB, OTMETKH KOTOpPHIX CIpeAeNAlOT MPOJIOKeHHeM HBOHHLIX HH-
BeJHPHBIX XO40B OT penepoB ¢ H3BECTHBIMH OTMETKaMH.

§ 149. Pa3bGuBKa npH CTPOHTENbLCTBE MOAKPAHOBLIX MyTeH

[Ipn BceM pa3HOOGpa3sHH THMOB rpy30NOJbEMHbIX KpaHoB (GalleH-
Hble KpaHbl, KO03JIOBble, MOCTOBble, MOpTajbHLIC H Ap.) BCeX HX 0O6be-
IHHAET OAHO — BLICOKHE Tpe6OBaHHS K COOMIOJEHHI0 INPOEKTHHIX Tra-
6apHTOB H K TOYHOCTH IOJIOXKEHHA B MJIaHe H MO BbICOTE pPeJbCOBBIX
noakpaHoBuix mytedd. HecobaioneHHe B 3TOM OTHOIUEHHH YCTaHOBJIEH-
HbIX OQHUHAJALHLIM NYTeM HOPMATHBOB NOJHOCTBIO AOJXKHO ObLITH HC-
KJIOUEHO, TaK KaK HHaye CTAHOBATCA HeH36GeXHBIMH TsxKeJable aBapHH.
10 0O0CTOATENbCTBO HAKJa/ibiBaeT 00f3aHHOCTbL  CHCTEMaTHYeCKOIl
NMPOBEePKH COCTOSMHHSA peJbCOBLIX NMyTell B MePHOJA 3KCNAYaTaUHH KpaHa.
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K uucay pykoBoasiiux ykasaHwfi H OQHUHAJbHHIX JOKYMEHTOB
OTHOCATCA, B YacCTHOCTH, cJjeaylowue: «[lpaBuna ycrpodictBa #H 6e3o-
MacHOi 3KchnJayaTaudd rpysomoabeMHbix KpahoB» (M., Hexmpa, 1968):
«HMHCTpYKUHA MO yCTPOIiCTBY, 3KCNJyaTauHd H nepe6asHpPOBaHHIO NOA-
KPaHOBHX nyTei#l AJf CTPOHTeJbHbiX OalueHHX KpaHoB, CH—78—79»
(M., Crpoitu3nar, 1979 r.).

[IpoekTaHTH MOAKPAHOBLIX NYyTeH, PYKOBOACTBYACh OGHIIHANLHO
YCTaHOBJIEHHHIMH HODMaMH, YKa3biBaloT B pabouHX yepTexkax MNpoeKTa
rabapHTel COOPYXeHHi M BeJHYHHB AOMYCKAaeMbIX MOrpellHOCTed NPH
CTPOHTEJbCTBE MOAKPAHOBHIX MNyTed H OTKJOHEHHH OT [MPOEKTHhIX
JaHHHX B M[epHOA 3KCIJAyaTauHH KpaHa. B cooTBercTBHH C 3THM cO-
CTaBJISeTCA MNPOEKT reofe3HyecKHX paboOT Ha NepHOA CTPOHTENbCTBA H
Ha NepHOA 3KCNAyaTalUHH NOAKPAHOBHIX NyTeH.

Hns xpaHoB, pa6oTa KOTOpPHIX SBJAETCA COCTAaBHOA YacCTblO Tex-
HOJIOTHYEeCKOro Mpoliecca MNpeANpHATHS, BbiBepKa NOAKPAHOBHIX MNyTeH
NPOBOAHTCA peryJspHo B TeuyeHHe BCEro AJHTEJbHOro nepHoaa paboTwl
npeanpusaTusa. [lpu cTpouTenbCcTBe Ha3eMHHIX 3IaHHH H COOpYXKeHHH,
KOraa TNpHMEHAIOTCS NpeHMYLlecTBeHHO OallleHHble KPaHbl, MepHOA HX
3KCITyaTallHH Ha KaXIOM OObeKTe CTPOHTENbCTBA OTHOCHTEJbHO KO-
poye, OAHAKO H B 3TOT MEPHOX HeNpepbiBHO NPOBOAHTCA CHCTEMATl-
yeckasl BbiBepKa INOAKPaHOBHX MNyTeil B TreOMETPHYECKOM OTHOLUEHHH,
npHueM BhiBepsAOTCH: 1) NPAMONHHEHHOCTb OCH MNYTH HJAH MPaBHAb-
HOCTb pPacCHOJIOXXKEHHA ero Ha MNPOeKTHoH KpHBOH; 2) cobJiojeHHe npo-
€KTHOr0 pacCCTOAHHA MeXJy peabcamMHd; 3) cobmoneHHe B npejenax
NPOEKTHHX HOPM Pa3pHBOB Ha CTHIKAX CMEXHBIX PeJsibCOB.

Ocb NOAKpaHOBOro MYyTH HaMeyaeTcs Ha MeCTHOCTH OT OCH 3Aa-
HHA (COOpYyXeHHl) Ha PacCTOSAHHH, O(HUHANBLHO YCTAaHOBJEHHOM AAA
JNaHHOro THNa KpaHa. IlpsAMoaHHeiiHYyI0 OCb CHayasna 3akpemaaroT (Ko-
JbILIKAMH, MeTa/JIHYeCKUMH IUTHIPAMH HJAH TPyOkaMH) B ABYX Kpa#-
HHX TOYKaX, a 3aTeM NO TeOAO0JHTY BHICTABJAIT B CTBOpPe AOMNOJHH-
TeJbHHe 3HaKH yepe3s 5—I10 M. B nONOJHHTeAbHHX U KpaHHHX TOYKax
CTPOAT TEOLOJHTOM NpAMHE Yrin, pa3buBasi TakHM o6pasoM momneped-
HHKH K oCcH. Bce 3Hakn 3a6HBaIOTCi BpPOBEeHb C NMOBEPXHOCTbIO 3eMJH, a
HX OTMETKH OMNpeneasiioTcS reOMeTpPHUYECKHM HHBEJHPOBAHHEM.

B cayuyae kpuBoaHHeHHOro nMyTH pa36uBaior kpHBue (cM. §85,164)
3aTeM IIONEpPeYyHHKH K ocH. B ni060oM ciayuyae MonepeyHHKH He AOJMMKibL
6biTb KOpOYe, YeM LIHPHHA NOJNOTHA MYyTH.

[lo nmoayyeHHbIM HaHHBIM H3MepeHH{I COCTaBAAIOT NJaH H TMpo-
¢unp NYTH, KOTOphle CJAYXKAT OCHOBOH A/ COCTaBJIEeHHA NPOeKTa Iy-
TH. BHIHOC npoekTa B HAaTypy COCTOHT NpeHMYIeCTBEHHO B YCTaHOBKe
NO HHUBEJHPY KOJLILWKOB MO NPOEKTHHIM OTMETKaM KaK Ha oOCH MYTH,
TaK M Ha MOMepeyHHKax, OJA [POH3BOACTBA 3eMJAHbHIX paboT no
BepTHKa/JbHOH NJAaHHPOBKe NOJOTHA NMYTH.

IlposonpHuH yKJOH MOJNOTHA NyTH He nomyckaercs 6oaee 0,005,
a monepeuHnii 6onee 0,01 (B cropoHy BomoorBoaa). Ha rpysrax xo-
polLIO JAPEHHPYIOUWIHX HJAH CKaJbHBLIX MOJOTHO YCTPaHBAIOT TOPH3OH-
TaJIbHO.

Ha ynjoTHeHHOoe NOJOTHO NYTH HachHNalOT H3 rpaBHA OaJanacr,
cobaionass NpOeKTHhle OTMETKH M IUHpHHY O6aanactHofi npusmu. Ha
NOCJIEAHIOI YKAaAbiBAalOT WINAaJbl W peJbChi, NpeaBapHTENbHO BOCCTa-
HOBHB MO TEOJOJHTY OCb myTH. [lo OCH myTH NpPOTArHBAOT NPOBOJIOKY,
OTHOCHTEJNbHO KOTOPOM H MNPOH3BOAAT TOUHYIO YKJAaAKY (PHXTOBKY)
lnan H penbcoB. B BepTHKaJbHOM HampaBJieHHH PHXTYIOT C NOMOILbLIO
HHBEJHpPA, MOMb3YACh MNPOEKTHHIMH OTMeTKaMd. [lo mHpuHe penbcH
YK.1aAblBAlOT 06bIYHO C MOMOULbIO WabJIoHa. 971
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ITo OKOHUAaHHHM 33aKpeNJICHHA PpeJbCOB Ha IUNajJax MpOH3BOAAT HC-
NO.IHHTE/bHYI0O CbEeMKY MOAKPaHOBOro MnyTH, MNOBepsis TeM CaMHM
raGapuTel COOpPYXeHHWi H HPaBHABLHOCTb MNOJIOX(EHHA €ro B MJaHe H
no Buicote. Ecan rpe-nub6o O6yAyT O6HapyXeHn IpPH 3TOM OTKJOHe-
HHAl OT TNpOeKTa, MpeBhIIAIIIHe NOoNycKaeMble BEJHYHHH, TO PHXTOBKA
NPOBOJAHTCA CHOBaA.

s reoje3nueckHx paGoT NPH yCTPOACTBE MOAKPaHOBHX NyTed AMf
GalleHAL X KPaHOB HEOOXOAHMLI TEONOJHT M HHBEJHDP TeXHHYECKOA TOY-
HOCTH H CTajibHasi KOMNapHPOBaHHAA pyJeTKa.

Feonesnyeckne pab6oTH nNpH CTPOHTEJbCTBE W SKCMJIyaTallHH NMOJKpa-
HOBHIX NYTeil pa3sHbLIX THIOB KPaHOB 110ApPOGHO H3JN0XKeHn B [134].

§ 150. Pa36uska npu Kiaaake pyHpamenra

Ocu ¢yHAaMEHTa NMepeHOCAT Ha AHO KOT.JOBaHa NpPH MOMOLIH OTBe-
COB, MOJBEIIeHHEIX B TOYKAX NepecedyeHHs NPOBOJIOK, (HKCHPYIOLIHX OCH
¢yHnaMenTa Ha ob6Hocke. ITosoXkeHue oce#t ¢pyHAaMeHTa onpenensiioT OT
oceit creH. OT oceit ¢pyHNaMeHTa onpeleNsiOT NOJOXeHHe BHYTpPEHHEro
H BHelHero obpesa ¢yHaaMeHTa, KOTOpHe 3aTeM MPOEKTHPYIOT OTBECOM
Ha AHO KoTa0BaHa. [locsie mpoBepkH npu NOMOLIH HHBEJHPAa OTMETOK
3aYMIEHHOTO AHAa KOTJIOBaHAa Mo OCH ¢ynAaMeHTa NPHCTYNAawT K KJaajke
nocJjefHero, nNpeABapHTeNbHO COOPYAUB onanybky (ecnu dyHAaMeHT co-
OpYy2KaloT He H3 FOTOBLIX 6JIOKOB MJIH KHpNHYa, a 3 Getona). Kak B mpo-
necce KJMaaku (yHAaMeHTa, Tak H MO OKOHYaHHH ee NPOBEPAIOT OTMETKY
BepxHero o6pesa ¢yHnaameHTa, moib3ysacb HHBeJHpPOM. Ecan mosoxeHue
BepxHero o6pe3a ¢yHIaMCHTa IO BHICOTE COOTBETCTBYET MPOEKTHLIM N aH-
HBIM, TO NPHCTYNAIOT K KJaJKe CTeH 1i0ABaJia, OCH KOTOpPOro NpoeKTHpY-
JOT NPH MOMOLIM OTBECOB Ha (yHAAMEHT OT oceil, 3aKpenJieHHbX Ha 00-
HOCKe,

§ 151. Pa36uBKa npu BO3BeleHHH CTEH

[Tocne BhiBedeHHs CTeH moABasa AO NMPOEKTHOA OTMETKH YKJaAblBas
10T MepeKphiTHe QA YCTPOiCTBa MmoJia MepBOrO 9Ta)ka. BRICOTY yJoXeH-
HOro MepeKpHITHA KOHTPOJHPYIOT NMPH NOMOLLH HHBeAHPOB. OTKJIOHEHHSA
OT NPOEKTHLHIX AAHHHX BHICOTH H FOPH30HTaJ/IbHOCTH NMEPEKPHTHA BO BCeX
YacTAX He NOJIKHH NPEeBHIIATh JONYCTHMBIX BEJHYHH.

Knagka KHpNUYHBIX CTeH B HaJ3eMHOH YaCTH 3[laHHA CONPOBOXKAa-
eTc pa3GHMBKOA NPOCTEHKOB, MEXAY3TaXXHHX NepPeKpPLITHA, ABEPHHIX H
OKOHHbLIX NPOEMOB, BHYTPeHHHX cTeH, (yHAaMEHTOB AJs YCTaHOBKH 0060-
pPyAOBaHHS.

[IpaMoHHEAHOCT, M TOPH3OHTAJbHOCTh KJAAJKH CTeH IpOBEpSIOT
npHYanKoi — IIHYPOM, HAaTArHBaeMbIM M0 BHelHefl NJIOCKOCTH CTeHHI.
BepTHKaJbHOCTL CTeH NMpPOBEPSIOT OTBECOM, a MPaBHJbHOCTL Pacrnosoxe-
HHSl NO BHICOTe OTAE/NbHHX CJIoeB KJaAKH — NPH NOMOIUH peeK — Mnops-
JAOBOK, NPHKpelJAeMHX IBO3JAAMH K HapyXHOH IVIOCKOCTH CTeHH Yepe3
Kaxabnle 10 M Ha yrnax 3jnasHga. Ha nopsfioBke pasMedaiOT IOpH3OH-
TaJbHHMH JHHHAMH OTAEJbHHE CJIOH KNaAKH, B KaXAHHK H3 KOTOPHX BXO-
AT TOJNLIMHA KHpPNHYA M LIMPHHA LIBa.

CyuiecTByeT aBTOMaT KHpHHYHOR Kaaaku [62], ¢ moMoliblo KOTOpO-
ro paboTH BeAyTCA C OTKJOHEHHSAMH OT mpoeKTa He Gonee 5 MM. ABTO-
MaT YCTaHaBJHBAaIOT N0 pPa3GHBOYHEIM OCAM C MOMOINLIO TEOAOJHTA H
CTa/IbHOMI PYyJeTKH, a MO BHICOTEe — C NOMOLIbIO HHBeJ1Hpa H pacroJo-
>KeHHbIX Ha aBTOMaTe ypoBHe# ¢ LeHo# aesenus 207,
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§ 152. Pa36uBKa npu MOHTaxe KPYnHONaHeJbHbIX
6eCKapKacCHbIX 30 aHUH

Pa36uBKy KOT/JIOBaHOB BHMOJHAIOT TaK JKe, KaK H AJS KHPNHUHHX
¢yHAaMeHTOB, XOTA ¢yHAAMeHTH KpPYMHOMaHeJbHHX 3JaHHA ycTpaHBa-
10T U3 cOOPHHIX XKene306eTOHHHX 6J0KoB. Oco6biX pa3GHBOK AJIfi YCTPOH-
ctBa pyHAaMeHTOB H3 6JIOKOB He TpebyeTcs,, NPH STOM HCINOJB3YIOT MpH-
KpelJeAHYI0 K 0GHOCKe [IPOBOJIOKY, PacloJIOXeHHYI0 N0 BHEIWHEMY KOH-
Typy 3naHHA. Ilpn cOGopke ¢yHnamMeHTa MNpOBEPAETCS HHBEJHPOM
NoJlIoXKeHHe KaXKAoro yJjoxeHHoro 6/10Kka no BHCOTe H € NOMOLIbIO OTBe-
COB, ONYCKaeMhIX OT MPOBOJIOKH, — NOJIOXeHHe B NiaHe. Ctponbl KpaHa
He ocBo6oXkaa0T oT GJloka, noKa He GyAeT BHINOJIHEHA MOBepka ero no-
JIOXKEHHA.

C6opKy H3 GJIOKOB CTeH NOABaja OGHYHO MPOH3BOAAT OTAE/NbHHIMH
BEPTHKaJIbHO pacloJIOXEHHEIMH pafiaMH 6J10k0B. ['OpH3OHTa/IbHOCTb BEPX-
HeH NJIOCKOCTH psifia KOHTPOJHPYIOT HUBEJIHDOM,

Pa36i#BKH BBOAOB MOA3eMHbBIX KOMMYHHMKAIIHH BRINOJHSAIOT OT MpO-
JO/NBHBIX H MONepeyHHX CTPOHMTEJbHHX OcCeH, 3aKpelJeHHbIX MPOBOJIOKOHA
Ha o6Hocke, Pa36uBKY BBOMOB IO BbLICOTE BLINOJHAIT HHBEJHPOM, MOJb-
3yfCb NPOEKTHHIMH OTMeTKaMH, HMEIOUIHMHCS Ha NpOodHAAX KOMMYHH-
Kaluui, pellias Ha MeCTHOCTH 3afauy, onucaHuyio B § 140 u 142.

Ilpn c6opke cTeHOBHIX 6JI0KOB HJH NaHesedl HeOOXOZHMA TILlaTe/b-
Has npoBepka IOCTYNABIIHX HAa CTPOHTEJbHYI0 NJOLIAAKY NaHeNeHd HJH
6aokoB, ITytem ob6mepa craibHOA pPYJETKOH YCTaHaBJIMBAIOT COOTBETCT-
BHe pa3MepoB H (opM mnaHesei, GJOKOB H HX KOHCTPYKTHBHHIX JeTaJeil
NIPOEeKTHHIM pa3Mmepam H ¢opmaM. PasiHude He HO0JKHO BHXOAHTb 3a
npejeJisl YCTaAOBJIEHHBX AONYCKOB.

JanpHefilllie reofeandeckue paGoThl AJNA MOHTaKa CTEHOBHIX NaHe-
Jiefi COCTOAT B CJaeaylolIeM:

1. IlpoBepslOT HHBEHPOM TOPH3OHTAJBLHOCTD H OTMETKY LIOKOJA.

2. Ilpn nmoMollH TEONOJHTa OCHOBHbiE OCH 3[aHHSl MEpPeHOCHT H 3a-
KpenasaoT (npoyepudBaHHeM KPaCKOH TOHKOH JIHHHH) Ha 110KOJe 3/laHHA
H Ha mepeKpLITHX Kaxporo co6paHuHoro staxa. Kpome toro, asis o6aer-
YeHHS YCTAaHOBKH maHeneH Mo OCH 3/1aHHSl Ha NEePeKpHITHH YCTaHaBJIHBa-
I0OT chelHaJbHble (PUKCAaTOpPH, MNpelcTaBiasiollue co60 apMaTypHhe
crepxHH., JlocaeaHHe pacmosaralOT CHMMETPHYHO Mo o6e CTOPOHH OT
NIPOBOJIOKH, HATAKYTOR nmo ocH. PaccrosHue mexay ocamu ¢HKCATOpPOB
NpPHHHMaeTca NpHMepLo Ha 3 MM GoJablue TOJIIHHH MaHeJNH, MOHTHpYye-
Moii Ha AaHHO# ocH. [laHesb ONyCKalOT KpaHOM B HaMeuyeHHO2 MeCTo, Ha
NPHUTOTOBJIEHHYI0 GeTOHHYI0 cMech. C MOMOILIO NMPOTAHYTHIX MEXAY CO-
OTBETCTBEHHBIMH IBO3[fIMH NMPOBOJIOK MOXHO NPOBepPHTh M OTPHXTOBATh
naHejb B MpaBHJbHOe noJoxeHHe. IInf Toro 4ro6nl yCTaHOBHTb MaHENb
B TOYHO OTBelleHHOe eH MeCTO, MpelBapUTeJbHO pa3MeqaloT Ha IO0KoJe
H NepeKpPHITHAX TFOTOBHIX 3TaXeH MeCTO BepPTHKAaAbHOrO LIBa MEXAY na-
HeJsIMH.

B BepTHKanbHOe MOJIOMEHHE KaXAyl MNAaHeab YCTaHABJHBAIOT IIpH
NOMOLIH OTBeca-JHHeAKH (npubop, COCTOAMKA H3 OTBeca CO WKAJOH H
nuBesHpHON peiixn, puc. 146, @). OTBec-nHHefiKy NOABELIHBAIOT Ha BepX-
HHH Topel, MaHeaH, NPHYEM BepXHHA M HHXHHH YNopH JAHHEHKH 4 AOJK-
HH BILVIOTHYIO NpHJEraTh K NOBepXHOCTH NaHeNH. CO0KY oTBeca-JIHHEHKH
(mepneHAMKYJSPHO K MJIOCKOCTH NaHesH) NpHKpemJeHa JHHefika CO llIKa-
Jgofi 5. Korpa HHTb oTBeca NMPOXOAHT 4epe3 HYJb LIKaJb, NaHeJb CTOHT
orBecHo, Ha nuHefike HaHeceHH Jhenenus 6 (puc, 146,6), no KoropbiM
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Puc. 146. Oreec-annefika

1 — otBec; 2 — nnRefika; 3 — kpoHwiTeilH; 4 — yDOpHble NJA3AHKH;, 5 — WIKana OT-
Beca; 6 — WKaJaa peHKH AJ5 OTCYETOB (10 HHUBEJHDY

6epyT oTcueT, yToOH onpeAeauTh (NPOBePHTb) OTMETKY BepXHero TOpLa

NaHeJH,
3. [locne ycraHOBKHM maHejdH NpPOBEPSIOT HHBEJHPOM OTMETKH BepX-

Hero Topua maHeaH. [Ipu 3ToM oTcuerhl 6epyT NO ropH3OHTAJNbHHIM feJje-
HHAM OTBeca-JHHEHKH, ROJBeLIEHHOro 3a KPOHLUTEHH Ha Toplle NaHeJH.
4, IIpoBepsOT HHBEJHPOM TOPH3OHTAJBHOCTD H OTMETKH MeXny-

9TaXXHHX MepeKpLITHIl.

§ 153. lN'eone3nueckne paGboThl NPH YCTAHOBKE KOJOHH

TexHHKa yCTaHOBKH CTaJ/bHbIX H Xe/1e306eTOHHBIX KOJIOHH pa3jHuH4,
a clefoBaTe/IbHO, Pa3JHYHBI NPH 3TOM H reoje3nyeckHe paborbl. PyH-
JaMeHTH MO KaXIYH KOJOHHY BBHIKJA3AbIBAIOT OOBLIYHO MPH MOMOLUH
onany6HH, KOTOpas OAHOBPEMEHHO CJYXHT H CTPOMTENbHOM OGHOCKOM.
Ocn ¢yHmaMeHTa BBLIHOCAT Ha OOHOCKY (yHAaMEHTa NPH NOMOLUH NpO-
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Puc. 147. HHXHAA 4acCTh CTAJbHOM KOJMOHHDI
1 — aHKepHble 60ATHI; 2 — GawMak; J—oce-
Bble DHCKH; 4 — byHIZaMEHT

Puc. 148. )XenezobBetronnas
KOJIOHHA

] — peabc; 2 — noaKpaHoBas

6anka; 3 — OCHoBaHHe noa-

KpaHoBoit Ganaki:;, 4—KolcoJb;
5 — cTaKaH

TAHYTHIX NPOBOJIOK H OTBECOB OT OCHOBHLIX OcCell 34aHHA. D YyHAAMEHTH
JJI CTa/IbHbIX KOJIOHH 3aKaM4yHBaloTCs cBepxy (puc. 147) mnJocKoCTbiO
C BAEJAaHHBIMH B TeJ0 (pyHAaMeHTa aHKepPHbIMH 60JaTaMH, a AJA XKeJe30-
GSTOHHBIX — MJOCKOCTbIO € yraybsenHeM (crakaHoM) mnocepeaule ¢yH-
naMeHta (puc. 148), B kOTOpoe ycTaHaBAHBAIOT KOJNOHHY. ‘

IloBepxHoCcTp ¢yHAaMeHTa OOBOAAT AO 3aflaHHOH OTMETKH, MOJb-
3ysacb HHBeaHpoM. [loBepxHocTh ¢yHaaMeHTa, Ha KOTOpylo Oynmer ycra-
HOBJIEHa KOJIOHHa, AOJXXHa ObiTb CTPOro rOPH3OHTAJbHOH, 4TO TaKkKe
NPOBEPSAIOT HHBEJHPOM.

Ha ¢yHnameHTax KOJIOHH, HenoCpeACTBEHHO Ha GeTOHHOH MOBepXx-
HOCTH, HJIH Ha CIelHaNbHO 3aKJajbiBaeMbX B GeTOH MeTaJIHYeCKHX reo-
Jle3HYeCKHX 3HaKax OTMeyaloT ocli (NpOAOJbHYIO H MOMEPEYHYI0) KOJOHH.
Jng atoro ycTraHaBJMBalOT MoC/AefOBaTeJbHO Ha KaXKao# u3 oceit A-A,
B-B,..., 1-1, 2-2 u 1. 0. (pHc. 149) Teomonut (Hanmpumep, B Toukax A, B,
wo 1, 2 W T. 0.), HABOAAT BH3HPHYIO OCb TPYOH Ha NPOTHBOIMOJOXKHYIO
TOYKY OCH H, MOJb3yfAChb HampaBJieHHeM BH3HPHOH OCH, HaMeyaloT Ha
¢yHnaMeHTax OoCH a-a, I-/ H T. A. KosoHH. Ocu o6o3HaualoT JAH6O Ha-
KepHOBKOH yray6JieHHH Ha Metaaje, JaH6o TMpoyepyHBaHHEM OCTPhHIM
npeaMeToM no 6eTOHHOA NMOBEPXHOCTH M OKpallHBahHeM o6pa3oBaBLieiics
6opo3nkH spKod Kpackoil. Ocu 0603HayalOT TaKXe Ha CTeHaxX 3JaHHH.

[lepex ycTaHOBKO# KOJIOHH HX pa3Mepbl H KOHCTPYKTHBLbIE HeTalH
fUlaTeJbHO NMPOBEPAIOT CTaJbHOH pYJETKOH H 3aTeM OTMeYaloT Ha IABYX
IIDOTHBOMOJIOXHBIX TPAaHSIX KOJOHHB KakK BHH3y, TaK U BBEpPXYy OCH Ko-
JoHHbl (puc. 150), ecnin oHm He OblIM HAaHECEHB! B Npolecce ee H3rOTOB-
Jennsa. KpoMe Toro, Ha KaXavio KOJOHHY HAaHOCAT FOPH3OHTAJbHYIO uyep-
Ty Ma OAHO# H TOM Xe OTMeTKe, O6bLIYHO PaBHOH OTMeTKe MoJa AaHHOro
ataxa. [Ipy MOHTaXKe KOJIOHN, a TaKXe H APYTrHX KOHCTPYKUHH, YKJaabl-
BaeMbIX Ha KOJIOHHBI, 3Ty OTMETKY NPHHHMAIOT 3a HyJeByw, OT Hee H3-
MepAIT pacCTOAHHA 40 BEPXHHX yacTeil KOJOHHBI.
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Puc. 149. O6o3HaueHne
ocefl KONOHH HA (yH-
AaMeHTax

/

7

!
60-—-%

J

?

!
llegl

A *Q'%“—Q——r

’ Z ﬂ 2\
/ f/wiz
7

Puc. 150. PHCKY HA KOJAOHH®

1 — pHCKa HyJeBoft OTMETKH; 2 — PHCKH BepTHKaJbHHX ocefl
KOJIOHHH

[locne noAbeMa CrajabHble KOMIOHHK 3aKpemJsioT BpeMeHHO (A0 OKOH-
YyaTesibHON 3a/HBKH 6eTOHOM) NpH NOMOLIH CTaNbHLIX KOHAYKTOPOB, a
»Kelle300eTOHHbBIe — NyTeM 3aKJHHHBAaHHA B CTaKaHe JepeBAHHBIMH
KnuHbaMH, [IpH 3TOM HHIXKHIOIO YacTb KOJIOHHHW COBMEULAlOT CBOHMH OCSH-
MH C OCAMH Ha (yHAaMeHTe, a NpeABapUTeAbHYI0 YCTAaHOBKY MO BepTH-
KaJH BHIOJHSIOT NpPH NOMOILOM TAXeJoro oreeca. Ilocne cxBaThiBaHHSA
6eToHa, 3aJIHBAE€MOro [Jisi OKOHYATeJbHOrO 3aKpeNJieHHSI KOAOHHH, BpO-
BEpAIOT IBYMA TEOAOJHTaMM (pHC. 15}) BepTHKaAbLHOCTH KOJNOHHH. Pac-
DONOXeHHe PAja KOJOHH NO NPOEKTHOH OCH W B BEPTHKAaJbHOH IJIOCKO-
CTH [IPOBEPRIOT C NMOMOUIbI0 TEOAONHTA, YCTAHOBJEHHOrO B CTOPOHE OT
OCH pAAa, Ha pacCcTOsHHH oT Hee okojo 0,5 M (puc. 152). IlprkaagniBas
NATKy peHKH K OCeBOH MeTKe KaXAo# KOJIOHHH KaK BBepXY, TaK H BHH-
3y KOJIOHHH, 6epyT OTCUeTHl H NO CXOZHMOCTH OTCYeTOB CYAST O Npa-
BUJIbHOCTH YCTaHOBKH HNAHHOTO Psifla KOJIOHH. Ecjin OTKJIOHEHHSI OT OCH
He GYQYT NpeBHIIATh JONYCTHMBIX BeJHYHH, TO KOJOHHL OKOHUATEAbHO
3aKpenJIAIOT; MeTaJJIHueCKHe — CBapKOH, Keje3o6eTollHne — 6eTOHHPO-
BaHHeM OCHOBaHHSl KOJIOHHHl B CTaKaHe.

OueHb BaXXHO YCTaHaBJHBAThb NPABWJIbHO H PAAH KOJOHH € COOJIO-
JeHMeM NPOeXTHHIX PacCTOAHHE MeXAy palaMH. DTH pacCTOSHHA NpoBe-
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Puc. 151. Tposepxa ycrasosxa
KOAOHHBI

AN

NN

~aan

Puc. 152. [posepka
YCTAHOBKH pRAa KO-
AOHH

pAIOT KOMNAapHPOBaHHOHA craibHOR pyJieTKOf ellle 10 YCTaHOBKH KOJIOHH
KaK pacCTOSIHHA MeXJ1y OCAMH Ha ¢yHaameHnte. KcrtaTh ckasatb, moJo-
JXeHHe OCH KaXXJOoro psiia KOJOHH 3aKPEIIAIT TaKXKe Ha CTeHax 3AaHHi
nyTeM HaHeCeHHS PHCOK Ha Cko6ax HJH MapkKaX, 3a6eTOHHDOBAaHHHX B
CTEHaXx.

[IpaBHJBHOCTD YCTAHOBKH KOJIOHH IO BHICOTE MPOBEPSIOT HHBENHPOM,
a TaKXe NpOMepaMH CTaJibHOH PYJIeTKOA PacCTOAHHH OT rOPH3OHTaJIbHOR
PHCKH C H3BECTHOM OTMETKOH, paCnoJIOXXEHHON B HHXXHEH YaCTH KOJIORHH,
0 BepXxa KOJIOHHH H A0 BepxHefi maockoctd koncosnd. Ilpn mpoeepke
OTMETOK HHBEJHPOM, HanpHMep KOHCOJeH, ycTaHaBJHBAIOT HHBeaHp (6e3
IUTaTHBA) HAa KOHCOJb OAHOH H3 KOJIOHH, AJA 4Yero TPeGyercsa YCTPOHTb
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NoMOCT H 3aTeM B3ATb OTCYETH MO pefiKke, yCTaHaBJHBAaeMOH Ha KOHCOJIH
Bcex npoBepseMbiXx KOJOHH, 1o cXOAHMOCTH OTCYeTOB CYAAT O ApaBHJb-
HOCTH YCTAaHOBKH KOJIOHH MO BhICOTe, EC/IH Ha KOHCOJIH KOJIOHH YKJajihl«
BatloT 3aTeM 6ankH, a Ha 6GaJlKH — peJbCH [/ KpaHOBHIX NyTeH, To Ta-
KHM 2Ke CNIOCOGOM npoBEPAIOT MOJOXEHHE PEJbCOB N0 BLICOTE, NpHYEM
AONYyCKaeTCs HCNPaBJATh MOJOXEHHe HX MO BHICOTE C MOMOIUbI MeTaJ-
JHYECKHX MOAKJAAOK.

J18 yCTaHOBKH KOJIOHH B BEePTHKaJbHOE MOJIOXEeHHe A8 NPOeKTHPO-
BaHHA TOYEK CHH3y BBEpX H CBepXY BHH3, [IJIsl NPOBEPKH BEPTHKAJIbHOCTH
YCTaHOBJIEHHLIX CTPOHTEJIbHBIX KOHCTPYKLHH H COOpVMKeHHH yno6eH Teo-
Boaut TTI1 (cMm. § 28). DTHM TeOoA0JMHTOM MOXHO paboTaTb H KaK HHBeE-
JHpPOM, TaK KakK y Hero Ha Tpy0Oe HMeeTcA UHJHHAPHYECKHH YypOBEHb,
Y Hero e HMeeTCs HaKJaJAHOH ypoBeHb Ha OCb BpalUEHHA TPYOhI, C [10-
MOLLbI0 KOTOPOTrO CJAeRAT 3a TOPH30HTANbHOCTBIO OCH BpallleHHA TPYyOHI,
YTO OYeHb BaXKXHO NpPH YCTAaHOBKe KOJIOHH H [APYTHX KOHCTPYKUHIl B Bep-
THKaJIbHOM MJIOCKOCTH, IPH NMPOEKTHPOBAaHHH TOYEK BBEPX W BHH3, MpHUYEM
cneLHajbHas Hacallka Ha OKYJAp 3DHTEJbHOH TPYOH MO3BOJISi€T BH3HPO-
BaTb C HAaKJOHOM J0 75°

HMeerca onmt [109] onpeneneHHss BepTHKAJAbHOCTH YCTAaHOBJIEHHBIX
KOJIOHH NpPH NOMOLUK TeoAoJHTa, MOAHGHUHPOBAHHAA CeTKa HHTEH KOTO-
poro cocToHT H3 20 wTpuHXoB, ¢ HHTepBasamMu 0,2 mm. Mamepenus npu
ABYX MOJIOXKEHHAX BEPTHKAJbHOro Kpyra IO3BOJAIOT OMNpeAesNHTb C pac-
cToAHHA 15—50 M BeJHYHHY OTKJOHEHHSl OCH KOJIOHHH OT BePTHKaJbHOIro
NOJIOXKEHHA CO CPeAHeill KBaJpaTHYeCKOR MOrpewHOCTbIO He GoJiee 4,5 MM,

B Benrepckoit HaponHofi Pecny6aHKe co3fjaHa KOHCTPYKLHS Ja3ep-
Horo npu6opa AAs BepTHKAJIbHOH M rOPH3OHTaJIbHOH pa3GHBKH COOpYyKe-
HHit Ha paccrosiHHH jHeM a0 400—500 M, Houblo — po 1000 M. Macca
npubopa 2 Kr.

YcTaHOBKa MHOrOSIpyCHLIX KOJIOHH, a TaKXe MOHTaX NPOMHILJIEHHO«
ro o60pyYAOBaHHA M YCTPOHCTB Hacro TPe6GyIOT 6oJiee CAOXKHHIX reofes
3HYeCKHX paboT BLICOKOH TOYHOCTH, C NpHMEHeHHeM BHCOKOTOYHHX HH-<
CTPYMEHTOB 0COOBIX KOHCTPYKIUHH (ONTHYECKHX OTBECOB, 3eHHT-NPHOOPOB,
0co60#i KOHCTPYKUHH ypoBHed u T. A.). B 3aTHx cayyasx pasGMBKH B«
OOJIHAIOT e0Ae3HCTHI.

3a nocneAHee BpeMsa AJS YCTAHOBKH KOJOHH B BepTHKaJbHOE NOJO<
JKEeHHe CTaJli NPHMeHATb ocobble YCTpPOiiCTBA KOHAYKTOPOB B BHAe 60JIb-
LIMX H CJAOXHBIX KOHCTPYKLHH, NO3BOJSAIOIMHX YCTaHaBAHBATb KOJIOHHH
B NpaBHJbHOE MO0JOXeHHe 6e3 reone3Hyeckux Habaiozexui. B Csepanios-
CKe CKOHCTPYHPOBAH paMHO-IIapHHPHBIA HIAHKATOp, C MOMOILBIO KOTO-
POro MOXHO yCTaHABJIHBaTh KOJIOHHHI B HECKOJIbKO sIpyCOB, He npuberas
K reofe3HyeCKHX HHCTPYMEHTaM.

§ 154. N'eonesuueckue pa6ornl
NpPH CTPOUTEJbCTBE KAPKACHO-NAHEeJAbHbIX 31aHHH

OcHOBHbBle OCH KapKaCHO-NaHeJbHbIX 3MaHHHA, KaK H 3JaHHA JIOOGHX
JpYTHX THIOB, BHIHOCAT B HaTYpPy OT TOYEK H JMHHH reo/€3HYeCKOH omnop-
HOM CeTH, B YaCTHOCTH OT KPACHHIX JIMHHH, TEMH Xe NpHeMaMH, KOTOphie
ONHCaHH B mpeAnaymux naparpagax. Heobxomumasa ToyHOCTp H wLeJe-
coo6pa3Hble METOAb BLIHOCA OCeif B HATYPy 3aBHCAT OT NPHHATOrO AJA
IaHHOro 3/1aHHA «KJacca TOYHOCTH» H perJaMeHTHPYHTCA HOpPMaMA
gHHI'{ I11-2-75 u Hucrtpykuueit nmo tomorpacdo-reoae3HyecKHM paboTam

H 212-73.
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TouykH oCHOBHBIX oCeit KapKacHO-MaHeJLHBIX 31aHHi 3aKpenaswTcs
Ha MECTHOCTH CTBOPHbIMH 3HakaMH H 4aCTHYHO OOGHOCKaMH CKaMeeyHOro
THMA.

BricoTHOe 060CHOBaHHe CTPOMTe/NbHOH MJOILAAKH CO3JaeTCs mpo-
KNaJKOH HHBEJHDHOrO XOAa 4 KJacca MeXIY pelnepaMH TIJlaBHO# onop-
HOM CeTH ropojaa, ¢ BK/JIOYEHHEM B XOJ CTPOHTEJbHBIX penepoB (He MeHee
JIBYX), pacnoJlOXXeHHHX Ha CTPOHTEJbHOM MJollaaKe.

CTpoHTe/IbHble pefephl H 3HAaKH, 3aKpeIUsIOlLlHe OCHOBHLIE OCH, 3a-
KNaablBalOTCA B TaKHX MecTaX CTpPOHAMJIOLIafKH, Tie FapaHTHPYeTCHs HX
COXpPaHHOCTb H MJOCTYNHOCTb HCHOJMb30BaHHA INpPH pa3GHBOYHHX Ppabo-
Tax — 3T0 ofllee NPAaBHJIO NPH JIO60M CTPOHTENLCTBE.

KoHTyp KOTJIOBaHa pa3GHBaeTCs OT OCHOBHMX ocefl; ecqH riayGHHa
KOT/MIOBaHa 60Jiee 5 M, TO pa36HUBAlOTCA [Be GPOBKH — BEDXHAS H HHXK-
HAAsA, NpH rAy6uHe He 6osiee 5 M — TOJbKO HHXXHAA OpoBka. [locne BCKpHI-
THA KOTJIOBaHa W 3a4YHCTKH ero gHa pas3bHBaioT Ha ob6pa3oBaBuledcs IJ0-
Ilajfike KOHTYp 3[aHH#A, B mpeaenax KOTOpOro BO3BOAAT ¢yHAAMEHT 3Ja-
Hua. KoHTyp 3aaHuHA pa3GHBalOT OT 3aKpemJeHHBIX OCHOBHHIX oOcel,
NpHMeHAss TEOJAOJHT H CTajbHYl pynaerky. IlpaBuabHOCTb pa36GHBKH
KOHTypa 3[aHHfl TILATeJbHO MNPOBEPSAETCA KOHTPOJbHLIMH IpOMepaMH
HJIH TPOKJAaAKOH CMNeUHalbHOrO TEOAOJHTHOrO XO04a BHYTPH KOHTYypa
31 aHHUA.

[IpH cTpoMTenbCTBe BHICOKHX KapKaCHO-NMaHeJbHLIX 3JaHHH co3jaloT
cBaiHLI# (yHpaMeHT, pacmojaras CBaH psifaMH aH6o Kycramu. B mnep-
BOM CJiyyae NMpoMepaMH OT OCHOBHBIX OCeH HaXOAAT MOJIOXKEHHE KaXJ0#
CBaH B COOTBETCTBHH C ee [IPOEKTHHIM MOJIOXKEHHEM H TaK HJIH HHauye OT-
Me4aloT TOYKY MorpyxeHHs cBaH. Bo BTopom ciydyae pa3buBaioT oT ocC-
HOBHBIX OCeH TOJMbKO LEHTPaJbHYIO TOYKY KycTa CBal, a OT Hee HaXOAAT
NpoMepaMH HJH MO 1Wa6JoHY NMOJ0XeHHe OCTaJbHbIX CBai NAaHHOro Kycra.
ITocne morpy»eHHs Bcex cBail Ha KaXIOH H3 HHX OTMEYAIOT C MOMOLLbLIO
HHUBEJHPA JHHHH 0o6pe3oB cBall A0 npoekTHo# oTMeTku. Korpa 3ateM Ha
CcBaH OYAYT MOJIOXEHH HX OrOJOBKH H POCTBEDKH, NPOH3BOAHTCH HCIOJ-
HHTeJbHas cbeMKa Bcero cBailHoro noJss. [lajee naeT yK/aaaka pHrese,
6a/0K, MJHT NEePeKPHITHA H YCTaHOBKAa KOJIOHH NepBOro sipyca BBICOTOMH
O6bIYHO B JABa 3Taxa 3aaHHsA. C 3TOro MOMEHTa CYeT BLICOT BeaeTcs OT
«MOHTaXXHOro TOPH30HTa» (A0 3TOr0 CHET BLICOT BeJH OT «HCXOQHOI'O
rOpU30HTa»).

IIpH cTpoHTeNbCTBE BHICOKHX KapKaCHO-NMaHeJbHbIX 3JaHHA TOUKH
BHYTpEeHHeH reojie3uyecKoil onopHod cetH (3TO OOGLIYHO TOYKH mepeceyge-
HHfl JIHHHHA, napaJjjesbHbIX OCHOBHHIM 0CAM) MPOEKTHPYIOT uYepe3 KaX-
Able 8 3Ta)Ked CHH3y BBepX, OT HCXOAHOTO TOPH30HTA, MpPHMEHAA Cre-
LHanbHble MPHOOPHI BEPTHKAJbHOIO MPOEKTHPOBAHHUN: THAXeJble OTBECHI,
3eHuT-npubopul, npubopn CITI, OLIIl, T'IOBII, onTHueckHi ueHTPHP
Lleiicca n ap. IIpoekTHpoBaHHe BeleTCA uepe3 OTBEpPCTHA, CHeLHaJbHO
IJsl 3TOro OCTaBJIeHHble Ha MJHMTaxX NepPeKpPbITHA NMPH HX H3rOTOBJEHHH,

[TostaxHas nepegaya OTMETOK BeAeTCH OT MOHTaXXHOrO I'OpPH30HTA
C NOMOILbIO HHBEJHPA H CTaJbHOH pYJETKH C MUJJIHMETPOBLIMH JIeJeHHS-
Mu. [lns aToro ycraHaBaHMBawTCA paGouHe penmepnl H3 YroJKOBOrO XKeJic-
3a HAIH OOGpe3KOB apMaTyphli, MPHBAapHBaeMhIX K KOJIOHHAM HJIH HapyX-
HHIM CTEHOBLIM NaHesnsAM. PenmepoM MOXET CHYXHTb TaKXe y3Kas moJoc-
Ka, HaHeceHHas HeCMbIBaeMOH KpacKoil Ha NOBEPXHOCTAX TeX JKe KOH-
cTpyKuuii. OTMETKH penepoB, YCTAaHOBJEHHBIX Ha MOHTaXHOM FODH3O0HTE,
OMNpeReNslOT reoMeTPHYECKHM HHBEJIHPOBaHHEM OT penepos CTpoiinJo-
La AKH,
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Heo6xonuMas TOYHOCTL CO3JaHHA MNJAHOBOA H BHICOTHOA OMOPHON
CeTH Ha CTPoMNJoLiafike, TOYHOCTb BHIHOCA OCHOBHBLIX OCefi H MO3Ta)XKHO-
ro pa3BHTHsA OMNOPHOH CeTH BBICOKHX 3JaHHH, TOYHOCTb pa3bGHBOK BHYTPH
3flaHHs JOMXKHH OHTb yKa3aHH, KaK H B APYIHX CJyuasiX CTPOHTEJNbCTBa,
B NpoeKTe NPOH3BOACTBA reofe3HyeCKHX paboT, ABJAAIOIIEMCSH COCTaBHOM
YacTbi0 NPOEKTA CTPOHTEJNbCTBA.

BomnpocH TOYHOCTH reofie3H4eCKHX pabeT NpPH CTPOHTENbLCTBE Kap-
KacHO-NMaHeJbHHX 3JaHHA, B 0COOGHHOCTH 3JaHHil 60JblLOH BHICOTH, HMe-
IOT NepBocTeneHHoe 3HaueHHe. He MeHbluee 3HaueHHe HMeeT reojes’Huec-
KHH KOHTPOJb 3a NpPaBHJAbHOCTHIO CTPOHTeJbHO-MOHTaXHHX pa6or. Bon-
poChl TOYHOCTH M METOAOB TreONe3HYeCKHX paboT NpH CTPOHTE]bCTBE
KapKaCHO-NaHeJbHHIX 31aHHA MOAPOGHO H3nOXeHn B [119] u orwacTH
B [135].

[ B ]u,a}mom naparpade ONHCaHH He BCe reoje3HdYecKHe paGoTH], a
JHIb OTMeYeHbhl 0COGEHHOCTH HEKOTODHIX H3 HHX, NpHCYylHe CTPOHTe/b-
CTBY KapKaCHO-NaHeJbHHX 3XaHHH,

B Hacrosilee BpeMs pa3palbaTHIBAlOTCS Jla3epHHe H THPOCKONHYec-
kKHe npu6opnl AJs NpuMeHeHHs B cTpoHTeabcTBe, B HoBowepkacckoM mno-
JHTEXHHYECKOM HHCTHTyTe Ha 6a3e Jla3epoB pa3paboTaHH nmpHGoph [39]
JJIA aBTOMAaTHYeCKOi PerHcTpaluH MaJblx IlepeMellCHHH CTPOHTEJbHHX
KOHCTPYKIIHH, aBTOMaTHYeCKOI'0 KOHTPOJA € TOYHOCTbIO -1 cM B maaxe
H MO BLICOTE H yNpaBJieHHS MallHHaMH NPH NMPOXOJAKe TOHHeJeH H APYrHxX
neaeil. CkoHcrpyHpoBann (KaHajga) s1a3epHble ONTHYECKHe OTBECH AJ
BepTHKa/abHoro npoekthpoaunis. B 1970 r. B I'/IP 3anatedToBaHO rupo-
CKONHYecKoe YCTPOHCTBO I OnpejesjeHHs H COXPaHEHHA HampaBJeHHA
BEPTHKaNH H T, A.

I'JIABA XXI

PASBUBKA IPH CTPOHTEJIbCTBE
NMON3EMHBIX KOMMYHHKALLHA

§ 155. CoctaB reoge3nyeckux pabor.
BbiHOC Tpacchl B HaTYypy

HOnsa Bri6opa HanpaBaeHHs TpaccH (cM. § 80 m 134) noaseMHOl KOM-
MYHHKauuH (BOJAONPOBOA, KaHaJH3aUHs, ra3onpoBoj, 3JeKTPOKaGesH H
Jp.) Heo6xonuMm TonorpaHueckHift nnaH ¢ u3obpakeHHeM Ha HeM cylue-
CTBYIOIlell ceTH NMOA3eMHHIX KOMMYHHKauHi, Kpome njaHa nna pa3sGHBKH
KOMMYHHKaUHA HeoOXOAHMBI NPOAOJbHBIH H MONepeuHHe NMpPOQHAH Tpac-
CLl, /1 COCTaBJIeHHS KOTOPBIX BBIUIOJHSIOT reOMeTpHYeCKOe HHBEJHpOBa-
HHe N0 MHKeTaXy u noxpobHyio cbeMKky (B macwtabe | :500—1 : 2000)
CHTYAllHH MOJIOCH MO ofe CTOPOHBI OT TPacCH KaK Ha IMOBEPXHOCTH 3eM-
A, TaK H BCeX YCTPOHCTB CYILECTBYIOUIHX MOA3E€MHBIX KOMMYHHKauHH
(cM. § 81).

Ha 3acTpoeHHHIX TeppHTOpPHAX TpacCy KOMMYHHKAalUH# B INpoeKTe
NPHBA3BLIBAIOT MPEHMYLIECTBEHHO K CYILIECTBYIOIIHM 31aHHSIM H COOpY-
JKEHHSIM, a B MeCTax HOBOM 3aCTPOAKM — K KpaCHHIM JIHHHAIM H TOYKaM
reofie3HYeCKoi omopHo# ceTH. B mecTax, rae 3acTpoiika coBCeM OTCYTCT-
BYeT, MOJIOXXEeHHe TPacCH KOMMYHHKAaUHH ONpefessiOT rMaBHHIM 06pa3oM
N0 ONOPHHIM reofie3H4YeCKHM MYHKTAM, HMCIOLUHMCA HA reHepaJibHOM Mn.Ja-
He H B HaType.
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BriHoc B HaTYpPy TOYeK TPacCH KOMMYHHKAUH#l BHIOJHAIOT OGLIYHO
ABaXJH, CHauajsa B mpouecce H3LICKaHHA H HCCJAeJOBAaHHH MO Tpacce
(B 4aCTHOCTH, AJA COCTaBJIeHHA [POAOJBHOr0 NMpPO¢HIAA TpaccH), Koraa
BLIHOCAT B HATypy KOHeyHble TOYKH H TOYKH NMOBOpPOTa TPaCCH, a 3aTeM
nocJje COCTaBJEHHS NPOeKTa KOMMYHHKaIHH, Nepej HauyajioM 3eMJsHBIX
pa6orT, Koria BBIHOCAT B HATYPY NPOEKTH TPaHIlEH, CMOTPOBHIX KOJOA-
IeB M APYFHX COOPYXEHHH KOMMYHHKaIHH.

B 3aBHCHMOCTH OT HCXOAHBX JAaHHKWX BHHOC TPacCH B HaTypy CBO-
JHTCA K NPHMEHEHHIO TeX HJH HHHX CmOCO60B BHIHOCA OTAEJBHBIX €e TO-
gek (cM. § 138 u 140). B npouecce H3bICKaHHH TOYKH TPAacCH 3aKpenas-
IOT 3HaKaMH, ycTaHaBJHBaeMhHIMH Ha caMo# Tpacce, T. €. Ha OCH COOpy-
KeHHs. [Ipn BHIHOCE TOUeK TpacCH B HAaTypy, AO HayaJa CTPOMTENbHHX
pa6oT, nNo Tpacce BOCCTAaHaBJHBAIOT MNHKETaX H 3aKpenasioT LEHTPH
OYyAyIIHX KOJOALEB MO CHOCO6Y CTBOPHBIX NJOCKOCTeH (cM. pHC. 144).

§ 156. PaabuBKa nJs puiTbsl TPaHIEH

Ecau wxpuHa TpaHuieH paBHA IIHPDHHE KOBLla 3eMJepOHHOA MallH-
HHl, TO Ha OCH TpaHlleH, N0 JIHHHH NHKEeTaXa, YCTaHaBJHBAIOT MasiKH He
pexe uem uepes 10 M AN yKa3aHHsl CTBOpa, MO KOTOPOMY HOJDKHA Ie-
pelBHraThCs MallHHA. B MecTax ycTpoAcTBa CMOTPOBBIX KOJOALEB KO-
JbIIKAaMH 0603HayalOT KOHTYP KOTJIOBaHa, ompejefss €ro nyTeM H3me-
PCHHIl OT OCH TpaHIUEH MO NPOEKTHHIM I aHHbIM, NMPHYEM LEHTP KOJOAlA
0603HayatloT 3apaHee HPH BBIHOCE TPACCHl B HATypYy.

Jas pbiTbsi LWIHPOKHX TpaHIIeH HJH TpaHLIeH ¢ OTKOCaMH pa3GHBa-
IOT JIHHHH, NapaJJiejbHble OCH H OrpaHHYHBAWOILHE LUIPHHY TPaHUeEH KakK
[0 BepXy, TaK H B OCHOBaHHH.

a6G/aI0leHHA 3a BHIEMKOH TrpyHTa BeAYT CHcTeMaTHYeCkH. Paboty
MallHHL 3aKaHYHBAIOT TOrAa, Korga A0 NMPOEKTHOM OTMETKH JHa TpaH-
meH 6yaer ocraBaTbca cJaoH 3emau B 10—15 cM, koTophiii 3ateM BHIOH-
paloT 6GoJjee TOYHO PYYHHIM cnoco6oM, 3aBeplLiasi MOATOTOBKY AHA AJA
ykaaakg Tpy6. OTMeTKH AHa TpaHIlIed ONpeleJsAlOT NPH NMOMOIM Tpex
BH3HPOK, AB€ H3 KOTOPHIX HA3HIBAIOTCA MNOCTOAHHBLIMH (HJH ONOPHHIMH),
a ofHa — XOA0BOH (HJH mepeHOCHOMA). Bce Tpu BH3MPKH ONHHAKOBOH BHI-
coTH (3—4 M).

ITocrosinuble Bu3upku [ W 2 (puc. 153) ycrpauBaloT Ha O6HOCKe
(puc. 154). OGHOCKY COOpPYIKalOT B MeCTax YCTPOMCTBa CMOTPOBHIX KO-
JIOAlUEeB H B TOYKaxX mepesoMa NMpoAoJbHOro npoduas TpaccH. Brucory v,
NOCTOSAHHON BH3HPKH BLIGHPAIOT C TaKHM pacdeToM, 4TOOH pe6po ee BH-
3HDHOA NJIaHKM HAXOAHJAOCb Ha BHICOTe, YAOOGHOH A/ BH3HPOBAHHA
(o6u1yHO OKONMO | M Hax MOBEPXHOCTbIO 3eMJAH). B aToM caydae, 3Has v,
NOACYHMTHBAIOT OTMETKY [ peGpa BH3HpHOH NJaHKH no ¢opMy.e

H=H,+v, (XXI.1)

rae Ha — npoekTHast 0OTMeTKa AHA TPaHLUIEH B TOMA Xe TOYKe TPaCCH.

[TocTosiHHYI0 BH3HPKY COOpYyXaloT mo gactsiM. CHayaJia npHGHBaIOT
Ha NpOHM3BOJILHOA BHICOTE K FOPH3OHTaJIbHOH AOCKEe OGHOCKH JAepeBSHHYIO
nosky (cM. puc. 154). Otmerky Hp 3TO# NOJIKH ONpeaessiOT NPH MOMOIIH
HiHBeJHpa OT GJH)Kalluero penepa, a 3aTeM BIJIOTHYIO K BEepXHeil rpaHH
NoJKH NpHOHBAIOT CTOHKY 4, BHCOTa hg KOTOPOH paBHa

hg = Hy — H,. (XX1.2)
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Puc. 153. MMocToAHHAA U XORXOBbIE BHIHPKH

Puc. 154. OGHOCKA Ha TpaHwee ¢ NOCTOAHHOA BH3HDKOR

JIOCTHrHYTHIii NpH BhLieMKe rpyHTa ypOBEeHb AHA TpPaHIIEH B JIOG0M
MecTe MPOBEpPAIOT NPH MOMOLUH XOAOBOH BH3HPKH, NMyTeM BH3HPOBaHHSA
HeBOOPYIKEeHHBIM r/1a30M yepe3 pe6pa ABYX CMEXHBIX MOCTOAHHHLIX BH3H-
pok. OTMeTKa nHa GyneT paBHa MPOEKTHOM OTMeTKe, eCAH pe6po NNaHKH
XOJOBOH BH3HDKH OKaXeTCs Ha Jyye BH3HpPOBaHHA, NMPOXOAfLEM yepe3
nocTofHHble BU3HPKH. Ecau TpaHuwes 6oabwoii riay6HHH, TO AJS COKpa-
LIeHHA AJHHb XOA0BOH BH3HPKH NPHKPENJAIOT CTOHKY MOCTOAHHOH BH-
3MPKH Tak, YToObl OHA OblJla HalpaBJieHa OT MOJOYKH OGHOCKH BHH3.

YcTaHoBKa NJAaHOK MOCTOAHHBIX BH3HPOK Ha pAacCUHTAHHUHX OTMET-
Kax, a TaKkxe yKJaaKa Tpy6 Ha NMpOeKTHbIX OTMETKax Tpe6yloT CO3AaHHSA
BLICOTHOH ONOpHI B BHIe BPEMEHHHIX pEenepoB, PacnoJIOXKEeHHbX HelaseKo
oT Tpacchl. TOYHOCTh (KJ1IaCC) HHBEJHPHOro XOAa AAA OnpenesieHHA OT-
METOK BpeMeHHLIX penepoB II0 OTMETKaM penepoB roCyfapCTBEHHOM HJIH
rOopoACKOH OMOPHOH CeTH YCTaHABJHBAIOT B 3aBHCHMOCTH OT HEO6XOAHMOM’
TOYHOCTH YKAaAKH KOMMYHHKAUHH B TpaHIWew. YKJIaika BceX BHAOB
HanopHbIX TPy6ONpPOBOJOB H Kabese#l He Tpe6GyeT 06LIYHO TOYHOCTH GoJiee
BbICOKOM, 4eM TOYHOCTb TEXHHYECKOro HHBeJHpOBaHUsA. DbesHanophue
Tpy6ONpOBOAK H KOJJIEKTOPbl B 3aBHCHMOCTH OT pa3MepoB H CJOXHOCTH
ceTH Tpe6GYIOT I'1aBHOro BHICOTHOro o6ocHoBaHHs no Il kaacca BkJ0OYH-
TeJIbHO, a TaKXe HHBeJHpoBahHs IV Kjacca BAOAbL TpacCchl C YCTaHOBKOM
penepos nocsaegsero uepes kaxable 200 M. Husenupuuit xon IV kaacca
NpHBA3BLIBAIOT K pefepaM IJaBHOH BBICOTHOH ONOpbHI HE peXe ueM ye-

pe3 1 kM.
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B Hacrosllice BpeMs CO3/4aHbl W NPHMEHAIOTCA Ha MNpPaKTHKe Jayuye-
Bble npuGopu (I1YJI), ¢ moMoulbio KOTOPHX 3eMAepoiiHble MallHHbl aB-
TOMAaTHYECKH MOJYYaloT ABHXKeHHe M0 3aAaHHOMY TOPH3OHTaJbHOMY Ha-
NpaBJeHHIO H NO 3afaHHOMY YKJoHY. OAHONf H3 oCHOBHEIX uacTteil [1Y/J]
AB/IAETCA OOGLIYHO Jla3ep — KaK HCTOYHHK H3JyueHHs CBeTa.

§ 157. Ykaanka Tpy6 B TpaHuieu

UYTo6H yJ0XKHTh TPYOnl NO NPAMOM JHHHH B IJ1aHe, NOJb3YIOTCA NPH-
YaNKOH — NPOBOJIOKOH, HAaTArHBaeMOl INO HampaBJEHHIO OCH TPaHLUEH.
[IpoBosioKy 3akpenasioT Ha 06HOCKax B TOYKax NepeceyeHHd HX C OCbIo
TpanweH. OCb TpaHIIEH NepeHOCAT C NMPOBOJOKH BHH3 MPH MOMOIIH OT-
BeCOB.

Yknagka Tpy6 no npsMoil B BepTHKaJbHOH MNJOCKOCTH, COrJacHO
NPOEKTHbIM OTMETKaM, MPOH3BOAHTCA IO BH3HPKaM, MasKaM H YDOBHIO.
Bce HanopHbie Tpy6onpoBOAn [AOCTATOYHO TOYHO YKJAaAWBAlOT N0 BH-
3upkaM. be3HanmopHble Tpy60onpoBOAbl, 0CO6EHHO C MaJLIMH YKJOHAMH,
TpeOYIOT NPHMEHEeHHs HHMBeJHpa, a YKJalka KaXAoi TpyOnl — MasKOB.
Masiky — 3TO WIypynH, 3aBHHUHBaeMble B KOJAb N0 NPOEKTHOH OTMETKH
Ha ocHoBe orcuetoB mo peiike (cM. § 140). Koabs 3apanee 3a6uBaioT B
aHo TpaHluleH. [loc/sie yCTanoBKHM TrOJIOBOK WIYPYNOB MO KOHUAM KaXXAoOH
TPpy6Gbl Ha 3alaHHble NMPOEKTHble OTMETKH AHO TpaHIleH GETOHHPYIOT HJIH
BLIpaBHHBAIOT TPYHTOM A0 JIMHHH, COEIHHAWOLLCH rOJIOBKH ypynos, moc-
Jie 4Yero ykJaAbiBalT TPYOml.

Yknanka Tpy6 no ypoBHIO AONYCKaeTCi HA KOPOTKHX OTpe3Kax Tpy-
6onpoBoAa, HanpuMep NMPH YCTPOHCTBE BBOAOB OT MAarHCTpaJd B 3haHHe.
Jas 3Toro no 3ajaHHOMY NPOEKTHOMY YKJOHY { paCCYHTHIBAIOT BHICOTY U
BkJaaghma (puc. 155) mo popmyne

v=id, (XXI1.3)

rae d — ANHHA ONpaBbl YPOBHA B MM.

YcTpoHCTBO KOJJIEKTOPOB NPAMOYroAbHOrO CedeHHs (H3 kene3obe-
TOHHBIX NaHeneil), AOCTaTOYHO rNYOOKO 3aK/JaJAbIBAEMHX B 3eMJI0, Tpe-
GyeT KpenseHUs cTeHOK TpaHuweH, Ho reoseanueckHe pa6oTH BHINONHAIOT
Te XK€, YTO W NpH yKaaake TpyoO.

§ 158. 'eone3auyeckue padoThl
NpH yCTPOMcTBE KOMMYHHKAUHH B TYHHEAAX

B xpynHux ropolax BO H36eXXaHHe 1EPHOAHYECKHX Pa3pLITHA yaul
YCTPAHBAIOT KOJJIEKTOPbI, TrJie pa3MelllaloT KOMIJIEKC KOMMYHHKaIHi
(anekTpokabenH, NHHHH CBSI3H, BOJAONpPOBOAH, Tenjocetd H ap.). Crtpou-
TeNbCTBO KOJIJIEKTOPOB, KaK MpaBHJO, OCYIIECTB/IAIOT OTKPHITHM CIOCO-

Pnc. 155. Cxema ykaaakn Tpy6 no ypoBHI0
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60M; O4HAKO B OTAENbHHIX CJy4asiX KOMMYHHKAUHH Moryt ObTb pa3Me-
WeH B OOLUHX KOJJIEKTOPaX, COOpy>KaeMbix cnocoboM TyHHesed. B aTom
CJyyae MPOEKTH TYHHeNeH COCTaBJSIOT Ha KpyNHOMacuITabGHHIX Tomorpa-
¢uyeckHx KapTax ¢ OAHOBPeMEHHbIM aHAJHTHYECKHM ompefelleHHEM KOOp-
AHHAT OCHOBHbIX TOYEK TYHHeJA (KOHEYHhX TOYeK, TOYeK MOoBOpOTa Tpac-
CHl, TOYEK UEHTPOB IIAXT) H AHPEKUHOHHHIX YIJOB NPAMOJHHEHHLIX ero
Y4aCTKOB.

BbIHOC OCHOBHBIX TOYEK TYHHeAA C MPOEKTa B HaTypy OCYLIECTBJS-
€Tcsi Ha OCHOBe BbICOKOTOYHOH reone3Huyeckoi omopHo# cetH. [locne pas-
OMBKH Ha NOBEPXHOCTH 3€MJ/IH KOHTYDOB IIAXT BBIGHPAKOT TPYHT H3 HHX
10 TMPOEKTHhIX OTMETOK, 3aTeM MPHCTYNAlOT K NMPOXOAKe TYHHeJ.

anboJsiee OTBETCTBEHHAsl H TPyAHAsA yacCTh reojieanyeckux pabor —
3TO OpPHEHTHPOBAHHE TYHHEJS B MPOUECCe €ro NPOXOAKH MO NMPOEKTHOMY
JLHPEKLHOHHOMY YIJy, 0CO6€HHO eC/H TyHHeab MPOXOAAT BCTPEUHLIMH 3a-
6osiMH, C ABYX cTtopoH. HenpomycTHMble norpewHocTH OpHEHTHPOBaHHSA
NpHBEAVT K PaCXoXJAEHHIO BCTpeYHLIX HampasJeHHuli TyHHeas. TpyaHoOCTh
COCTOHT B TOM, YTO Mepefayy AHPEKLHOHHOro yrja C JAHEBHOH MOBepXx-
HOCTH BHH3, Ha QHO LIAXThl, IPHXOAHTCA BbIMOJHATh MO OYeHb KOPOTKOMY
pPacCTOAHHI0 (MeXAY AByMs OTBeCaMM, HAYLUIMMH C MOBEPXHOCTH MO CTBO-
Jy maxTh BHH3). M3BecTHO Heckonbko cnoco6OB OpHEHTHPOBaHHA TYH-
Hess, HO HaHOoJsiee LIHPOKO NMPUMEHsAETCA Cnoco6 COeaHHHTENbHOro Tpe-
yroJbHHKa.

B HacTosilllee BpeMsi A/ BEpTHKAJbHOrO NMPOEKTHPOBAHHA B INAXTax
HayaJH NPHMEHATb Ja3epHbic ONTHYECKHe LEHTPHPHI, MOBbIMIAIOIIHE TOY-
HOCTb paboT MO CpPaBHEHHIO ¢ MeXaHHUYeCKHMH oTBecaMH. Bce Gosee iu-
pOKOe NpHMeHeHHe HaXOAAT THPOTEOAOJHTH AJNA aBTOHOMHOro, T. €. He
CBA3aHHOTO C NOBEPXHOCTbIO 3€MJH, OPHEHTHPOBAHHA HENOCPEeACTBEHHO
B 3a00M1X H TYHHeJfX.

OTMeTkH B luaxTy NepeRaloT OT pencpoB Ha [AHEBHOH MOBEPXHOCTH
MpH NOMOUIH ABYX HMBEJHPOB H CTaJbHOH pyneTkH (cM. § 142). TouHoCTh
HHBEJIHDOBAaHHA B TYHHeJe NOJXHa obecneyuTb c60fiKy B BepTHKaJbHOMH
MJOCKOCTH ABYX BCTPeYHbIX HampaBJeHHH B Npejiesnax AONYyCKaeMHX IO-
rpelwHoCTed H MO3BOJHTb YJOXHTb KOMMYHHKalHH C YCTaHOBJIEHHOH B
npoeKkTe TOYHOCTHIO. B cjaydyae yCcTpOHCTBA KOJJIEKTOPOB AJA CTOKAa XHA-
KOCTH TOYHOCTb HHBEJHPOBaHHA JOJXKHA OHTbL BhillEe, YeM NPH APYrHX
Ha3HayeHUAX KOJJIeKTopa.

Bce reone3snHueckne pa6oThl MO YCTPOMCTBY LuaxT, TYHHeJaed H MO
yKJajfKe KOJJIEKTODOB B TYHHEJfX BLIMOJHAIOT TeONe3HCTHl HJH MapK-
IeAAepHl.

§ 159. leone3nueckue pa6orni
NpH YCTPOHCTBE AIOKEPOB

[IpoekTHpOBaHHe ¥ YCTPOACTBO AIOKepa KaK YaCTH NMOA3EMHOA KOM-
MYHHKauHH (B MeCTax nepeceyeHHs BOAOEMOB, OBparoB H JApPYrux npe-
NATCTBHA) TPe6GYIOT BHIMOJHEHHA TeX JKe reojesHyeckHx paboT, YTO H mo
Bcelt Tpacce koMMyHHkKauun (cM. § 155). OcobeHHOCTBIO yCTpOHCTBA AlO-
Kepa fIBAAETCA pe3Koe H3MEeHEHHe B ero mnpeaenax YKJOHOB TpacChl C
nepexoAoM HEKOTOpOil YacTH AloKepa Ha o6paTHHle yKJOHB. Kpome Toro,
B Hayase [lOKepa YCTpaHBalOT BXOAHYIO KaMmepy, a B KOHLE — BBIXOA-
Hyto (pHc. 156).

ITpn ycrpoiicTBe AlOKepa BO3HHKAIOT TakHe OCOGEHHOCTH BLIMOJIHE-
HHA reode3HuyecKHX pa6GoT: 1) B mpouecce u3sickanuid TpebyroTcs (CM.
§ 92, 93) npoMepn ray6HH uepe3 mnepecexkaemble BOAOEMBl, HHBEJIHpOBa-
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lopusonm Bsiconux 800

Puc. 156. Cxema aiokepa

HHe OGBITOBOro (MeXeHHOro) M HaHBBHICLIErO FOPH30HTOB BOAH B peKe H
noapobuHas cbeMka 6eperoB mpuH NOMOLUM MOMEpeyHHKOB; 2) B npolecce
CTPOUTEAbCT8G BHIMOJHSAKT. BbLIHOC B HaTYpPy LEHTPOB KaMep [IOKepa,
pa30KBKY NMpPH NOMOUIH OGHOCKH OCell H KOHTYpa Kamep, BLICOTHbie Ha-
6J100eHHA NpPH NOMOLIH BH3HPOK 3a BLIEMKO#l rpyHTa H3 KaMep H 34
CTPOHTENbCTBOM KaMepH, a TakXe 3a4aloT TEOINOJHTOM HamnpasJeHHe
JBHXEHHsA 3eMJIePOAHLIX MaUIHH NPH YCTPOHCTBe TpaHlueHd Ha AHe BOoaoe-
Ma H npo%yGeﬁ (MaiiH) BO Jbay, ecaH YKJafKa Tpy6 NloKepa BeaeTcA
co nppa. [lpu yknanke tpy6onpoBoda HeOGXOAHMbLI reofe3HYecKHe Ha-
6M100eHHA 3a TeM, yToOn Tpy6ONpoBOA He OTKJOHAJCSH OT OCH (Hab6Jro-
JEHHA C TOMOLUBI0 TEOAONHTA), a [pH OMVCKAaHIM €ro C MJIaBy4HX
CPeACTB — OT TOPH30HTAJbHOTO MOJIOXEeHHA (HaOJIOAEHHA NPH MOMOLIH
BH3HPOK).

[JIABA XXII
PA3BHUBKH NPH BEPTHKAJIbHOA NJNIAHUPOBKE

§ 160. Pa3a6uBka ropu3oHTaJbLHOH JHUHHUH
M TOPH3OHTAJbHOI MJOCKOCTH MO 3afaHHOW OTMeETKe

[IpoekT BepTHKa/MBHOM MNJAaHHPOBKH COCTaBJfOT Ha TonorpadHue-
ckoit kapre (cM. § 135). BuiHoc npoekra B HaTypy 3aecb O3HayaeT pas-
6HMBKY Ha MECTHOCTH MPOEKTHHX JIHHHUH H MaocKocTell H 0603HayeHHe HX
CHCTEMOil KOJBLIIKOB. BO3MOXHBI 1Ba OCHOBHBIX TOJOXEHHS! MPOEKTHbIX
JHHHI H IJOCKOCTeH: Bbille CYLLeCTBYIOILEH MOBEPXHOCTH 3eMJH (B Me-
CTax NOACHINKH FPyHTa) H HHXe ee (B Mecrax CHATHA rpyHra). Pas-
6MBKa FOPH30HTAaJbHOI JIHHHH HJH NJIOCKOCTH B NEpPBOM cJjyyae CBOAMT-
CA K 3a6HBKe KOJBIIIKOB TakHM 06pa3oM, uToObl BepXHHE HX Cpe3bl Ha-
XOAHJNHCb Ha 3alaHHON npoekTHOH orMeTKe (cM. § 140). Bo BTOpOM
clyuae KOJBbILWIKH AH60 3a6HBAIOT Ha MNPOH3BOJbLHYI BHICOTY W TOraa
Ha KaXXI0M KOJbIlIKe MOAMHCHBAOT paboyyd OTMETKY CO 3HAKOM MHHYC,
JH60 nenaloT NMoJ KaAblil KOMbIeK B 3eMJe yraybiaedHse u 3a6HBAIOT
KOJ A0 NPOEKTHON OTMETKH, Kak H B MepBoM cayuyae. Paboyne oTmerkHu
B KaXJ10M Toyke (OOLIUHO B BepUIHHAX KBaApAaTOB CETKH, MOCJYXKHBLIEH
OCHOBOHl CBEMKH YyyaCTKa) OnpeaensioT B Ipolecce COCTaBJeHHA IMPo-
€KTa BepTHKaJbHOH mnJaaHHpoBKH. [laaHoBOe mnosoXKeHHE KaXKAOro KO-
JBIIIKA HAa MECTHOCTH OMpeje/ifiloT NMyTeM BOCCTAaHOBJEHHs CETKH KBaj-
paToB, XOTA B NEPBOM CJyuyae KOJABILKH MOXHO YCTalaBaHBaTh B .i0-
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6biXx MecTax H B JO60M aucae, He npHberas K KakHM-JH60 N1aHOBBLIM
onpelesieHHAM HX MeCTONOJIOXKEHHA, MOJb3YACh JHIIbL HHBEJHPOM H peH-
KoA. TouHo Tak e MOXHO, pa3yMmeeTcs, MOCTYNHTb H BO BTOPOM CJay-
gae, ecJH AJf Ka)/JAOro KOJnLIKa AejaTb B 3emJe yraybaeHde H 3alH-
BaTb ero A0 NPOEKTHON OTMETKH, 4TO HHOTAa H [1eNaloT.

Ha MecTHOCTb BBLIHOCAT TaKXe JIHHHIO HYyJeBhX paboT — rpaHHuy
MeXAYy NOACLINKON W cHATHeM rpyHTa. [losokeHHe 9TOH JHHHH yKa3aHo
B NDOEKTE H 10 NPOEKTHHIM AAaHHbLIM (pacCTOsIHHe OT BepUIHH KBaApaTnB
IO TOueK NepeceyeHHss C HYJNeBO# JHHHeH CTOPOH KBaapaToB) olpezle-
JAI0T MOJIOXEeHHe 3TOH JHHHH Ha MEeCTHOCTH.

§ 161. Pa36nBKa HaKJOHHOMH JIHHHH
M HAKJOHHOH MJOCKOCTH NO 3aNaHHOMY YKJOHY

Ecnn nmpoeKTHaa JIHHHA NPOXOAHT Bbille NMOBEPXHOCTH 3eMJH, TO
pa3bHTb ee Ha MeCTHOCTH MOXHO ABYMs cmocobamH.

[Tepsuit cnoco6. Kaxawi koabiek 3a6HBalOT Tak, 4To6u TO-
pel, ero OKa3a/jCfi Ha NPOEKTHOM OTMeTKe B 3ajaHHOi Touke (cMm. § 140).
OTMeTKYy cpe3a KoJsia BLIYHCAAIOT Mo Gopmyne

Hy = Hyex -+ d, (XXII.1)

rie Hacx — HCXOARaA oTMeTKa; H, — NpoeKkTHas oOTMeTKa HayaJbHOH
TOYKH; § — MPOEKTHLIA YKJOH AHHHA; d — rOpH3OHTa/AbHOE PaCCTOAHHE
OT Ha4yaJbHOH TOYKH A0 HCKOMOH.

BTtopo# cnoco6. Ilo npaBuny, H3noKeHHOMY B § 140, 3a6uBa-
IOT 00 NPOEKTHOA OTMETKH TOJBKO NBAa KpaHHHX KOJKIIIKA, a MPOMEXy-
TOYlble KOJNbA 3a6GHBAIOT, MOJIb3ysiCh HAKJAOHHLIM JIy4OM BH3HPOBAHHA
(HMBenHpa  HAH  TEOAOJHTA), MNapajjenbBhiM TPOEKTHOR  JHHHH
(puc. 157, a), Tlpubop ycTaHaBAHBAIOT B CTBOpe JHHHH H ODH MNOMOILH
MOABLEMHBIX BHH10B NMpHaailoT Tpy6Ge Takof HAKJOH, MPH KOTOpPOM OTCYe-
TH No pefikaM Ha KpafHHX Toukax O6yAyT OAHHAKOBbl. B 3ToM cJayuae
JHHHA BH3HpoBaHua OyAeT napaanesbHa NpPoeKTHOH JaHHHH. [lanee B
NIPOMEXYTOUHBIX TOYKAX 3a0HBalOT KOJALIUIKH A0 YpPOBHSA, NPH KOTOPOM
no pefikaM GYAYyT Te Xe OTCYETH, YTO H HaA KpaiiHux 10oykax. [lofo6Hble
pa36HBKH MPOMEXYTOUHKLIX TOYEK AJA MNPOH3BOACTBA 3eMJAHBIX pa6oT
BLINOJIHAIOT TaKXe W NMpH MOMOUIH BH3HPOK OLHHAKOBON BLICOTH (ABYX
NOCTOAAHHBIX B KOHEUHbiX TOuYKaX H OAHOIT xodosol, puc. 157, 6).

Ecnn npoekTHas JnHHHA NPOXOAHT HH)Ke MOBEPXHOCTH 3€MJH, TO
ee pa36GHBKY MOXHO BBLINOJHHTb TOJbKO 9TO OMHCAHHBIM CIOCOGOM, ec/iH
AAS KaXIOro KOJblKa AesnaTh B 3eMJe yrayGaexue. Ecan xe KOnoiWKH
3a61BaTh HAa MOBEPXHOCTH 3eMJIH, TO ANA KaxkAofi o603HayaeMoll Ha 3eM-
Je TOYKH HYKHO 3apaHee BLIYHCJAATL paboyHe OTMETKH; OTMETKH CO 3Ha-
KOM MHHYC MOAMHCBLIBAIOT Ha KOJLIILKAX.

HakaOHHYI0 MpOeKTHYI MJOCKOCTb pa3bHBalOT AHO0 OTAENbHBIMH
npAMBIMH (napainesbHEIMH OJHa APYTof) JHHHAMH, K3aK H3JOXEHO Bbl-
me, AH60 Cpa3y € OAHOH CTAHUHH HHBEJHpA HJH TEONeJHTa, OCb BH3H-
poBaHHA KOTOpPOro npHBeleHa NOABEMHBbIMH BHHTAMH B MOJIOXeHHe, ma-
pansesbHoe MNPOeKTHON mnJjockocTH. [las storo mnpeaBapurenbHO 3a6H-
BalOT N0 NPOEKTHBHIX OTMETOK KOJbIWKH B yeThipex Toukax A, B, C, D
(puc. 158), npuuem oaHa H3 auuuf, Hanpumep AB, pacmonaraercs no
Hanpas/jenHio Han6osbluero yknaoua, a Januua CD — nepneHRHKYJSApHO
K JuHuH AB; oTMetkn Touek C # D AOMKHBI 6HITb OLHHAKOBLIMH. [aa
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flpoermuasn
AuUNum

Puc. 157. Cxema pa36GHBKH HAKJAOHHOA NPOEKTHOR JHHHM NPH MNOMOIUH HAKAOHHOTO
Jyuya BH3IHPOBAHHS B HHBEJHP H MO BH3IHDKAM

pa3GHBKH JI060ro 4HcjJa MPOMEXYTOYHLIX 1
TOYeK MNpHOOpP YCTaHaBJHBAOT HA JHHHH
AB, Hanpumep B Touke A, H NMPHAAIOT BH-
3HPHOA OCH HaKJOH, paBHLIH HaKJIOHYy Mpo-
eKTHOH MJOCKOCTH. DTo OyaeT B TOM cCay-
yae, KOraia otcyer mo pedke B Touke B 6y- po————————— >-——0f
JneT paBeH Bnicorte i mpu6opa. [Tocne atoro
6epyT oTcuerhl mo peiikam B Toukax C u D.
Ecan oTcueThl OKaXyTCi OAHHAKOBBIMH H
6yAyT paBHBH BhicOTe { NpH6Opa, YCTAHOBKY
TPyObl CleAyeT CYATaTb MpaBHIbHOH. 3a-
TeM 3a6HBAIOT KOJIbIIKH B NMPOMEXYTOUHBIX
TOYKaX 1O YPOBHS, NIPH KOTOPOM OTCdeT mo ~ FHc. 158, (l:l;f)'::rug;aﬁn";:c':
pefike Ha KaXIOM KoJibilIKe OGyaeT paBeH KOCTH
BBICOTE mpHbOpa.

3anaud nmo pa3buBKaM A/ BepTHKa/b-
HOl NJaHHPOBKH OYyAyT 3Ha4YHTENbHO NpOIle, €CJAH NPHMEHSATh aBTOMATH-
yecKHe 3JIEKTPOHHbIE NMPHCNOCOGJEHHS K 3eMJepOHHLIM HJH OeTolloykJa-
AOYHBIM MamHHaM. TakHe NpPHOGOPH CKOHCTPYHPOBAHBI H IPHMEHSAJHCh
Ha npakTHKe. B 4acTHOCTH, KpoMe «npHOGOpPOB YNpaBJeHHA JyuoM»
(TTYJT), o kotopbix ymoMuHanocb B § 19, HMeeTcss OMBIT NPHMEHEHHS
npu6opa, CKOHCTpyHpoBaHHoro B HoBouepkacckoM moJHTeXHHYECKOM HH-
ctutyTte [39] Ha Gase sasepos.

Ilns naaHHpoBOYHBLIX pa6or B DPI CKOHCTPYHpOBaH «CTPOHTE/b-
Hbuld Ja3ep», B KOTOPOM 3pHTeJbHas Tpyb6a CkpemnseHa ¢ HAKJIOHOMEPOM.
Jlyu nasepa MoxkeT ObITb PaCLIHPEH C TOMOUIbID CMELHAJbHON JIHH3BI.

§ 162. O6Mepnl U noacuer BHINOJHEHHBIX 00beMoOB
3eMJAHbIX WIH 6eTOHHBIX padoT

Heo6xonuMocTh TEKyllero HJAH MOJHOrO y4yera OGMEPOB BLINOJHEH-
HbIX paboT NO BbieMKe, HACLINH, MepeMeIleHHI0 3eMJISTHBIX H CKaJbHBIX
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MacC HJAH no ykJaaake 6eToHa TpebyeT reojae3HyecKHX 006beMOB H BhI-
yuc/NeHHH O6BEMOB TeJ, KOTOpbE, KaK MPaBHNO, OrpaHHuyeHbLl TOMOrpa-
¢drueckoit noBepxHocThI0. O6BEMH TAKHX TEJ MOXXHO ONpEAEATb JHLIb
C TeM HJH HHHM MNpHOJAHXeHHeM K AeACTBHTEJbHOH BeJH4YHHe o6beMa.
TonorpapHyeckuit 06beM Tena (o6beM, OrpaHHYeHHHI# TomorpacHye-
CKOH TMOBEPXHOCTbIO) ONpelensieTcsi TEM TOYHee, yeM To4Hee OGyAyT ofl-
pelesieHH MJOLlafb OCHOBAHHA H CPeAHAsl ero BLICOTA.

Ecan ocHoBaHHe Tesla OrpaHHYEHO NPSAMLIMH JIHHHSIMH, TO ero mnJjo-
1aab BLIYHCASAIOT MO ¢GOpMYyJsaM reOMeTPHH B COOTBETCTBHH ¢ ¢opmoi
¢urypol (TpeyroJbHHK, YeTbIPEXYTrOJbHHK H T. A.), NOJb3ysiCb H3MepEH-
HLIMH B HaType 3JIeMeHTaMH 3THX ¢Hryp (AJHHB CTOPOH, BBICOTHI, rO-
pH3OHTAJbHbIE YIJIH).

Ecau ocHOBaHHe Tesla OrpaHHYeHO KPHBOH JIMHHEH MPOH3BOJILHOH
¢OpMBI, TO NPOH3BOAAT CbeMKY KOHTYpa OCHOBaHHA. [lasi 3Toro BOJH-
3H KOHTypa NpPH MNOMOILH TEOAOJHTA H JIEHTH CO3Aal0T ONOPY B BHAE
npocTo (HUrypH (4eTbIpeXyroJbHHK, TPEYrOJNbHHK), K CTOPOHAM KOTO-
poii NPHBA3KBAIOT KOHTYP N0 cnocoly neprneHaukyaspos. Ilo sTHM paH-
HEIM CTPOAT NJIaH KOHTypa OCHOBAHHA TeJia H NJoulaAb MmocJeaHero on-
penessioT NINIaHHMETPOM.

YTo6H OnpefesHTh CPEAHIO BLICOTY Teja Haj 33AaHHOH HyJeBOH
OTMETKOH, ONpelessiioT reOMeTPpHYeCKHM HJH TPHrOHOMETPHYECKHM HH-
BeJIHPOBAaHHEM BHLICOTH psida TOYeK TeJa, PacroJiaralollHXCs Ha BepllH-
Hax CIeuHaNbHO AJS 3TOre pa3GHTOH CeTKH KBaaparos. Pa3amepn cToO-
POH KBanpaToB NOJIKHbl COOTBETCTBOBATL HEOOXOAHMOMA TOYHOCTH onpe-
IeneHHs o6beMoB. BHuHclieHHe 06BH€MOB B 9TOM CJayuae BenyTt no ¢op-
mynaam (XVII.16)— (XVIL.18).

Ecan BHICOTH Tesa ONMPeAensiioT B MPOH3BOJNBHO PacCHOJOXKEHHHX
TOYKaX, TO, 3Hasl BBHICOTHI BCEX TOYEK, BHIUHCAAIOT CpejHee apHpMeTHye-
ckoe hcp, a 3aTeM 06beM O GopMmyae

V=icp, (XXI].Q)

rae F — njomaab OCHOBaHHA.

Ecan nnaneBoe mnoJjoXKeHHe HHBEJHPYEMBEIX TOYEK OMpeReNstoT TakK
e, KaK H NPH TaXxeOMeTpPHYeCKOH CbeMKe, TO Ha MJaHe NPOBOAAT ro-
pH3oHTanH. B 3TOM caywyae o06GBeMH BHUYHCAAIT no ¢GopMyaaM
(XVI1.20) — (XVIL.2]1) no oraeabHBIM TrOpH3OHTaNbHBIM cJjoaM. [lao-
LlaJH FOPH30HTA/NbHLIX CeYeHHH H3MepsIoT MJaHHMETpPOM.

IOna onpeneneHus oGbeMOB MOXHO TaKXe pa30OHTb IOMNEpeyHHKH,
onpeAenHB BBICOTH TOYEK Ha TNONEpedYHHKaX, H BBIYHCJAHTL O6beMbl 110
OTAEeNbHLIM BepTHKaNbHHM cJjosiM no ¢opmyaam (XVIIL.20)—(XVII.21).
HOna onpenmeneHHs mnJjoulaneii BepTHKAJAbHHX CeUeHHH CTPOST MPOQHIH
NonepeyHHKOB B OLHHAKOBLIX MacwTa6ax (rOpH3OHTA/NbHHIA H BepTH-
KaJbHuit), [Tnomaan HamMepsoT naaHUMeTPOM.

Bce GoJsee uwHpokoe npHMeHeHHe AJsl OmpeneseHHsi 06beMOB, B 0CO-
6eHEHOCTH 00beMOB KOTJIOBAHOB, KapbepoB, CKJaJ0B FOTOBOH NPOAYKIHH
noJe3HhIX HCKOMAaeMhX, HaXoAHT (OTOTEOMOJHTHAA cbeMKa. B crartbe
H. JI. BenukoBa (c60pHHK «Pa3paboTKa MeCTOPOXKAEHHH MOJEe3HbIX HC-
KonaeMblx. Pecny6GaHKaHCKHA MeXAYBeLOMCTBEHHBIH HayyHO-TeXHHYe-
ckuit c60pHHK», 1972 r., BbIN. 28) NMPHBOAHMTCA aHa/JH3 TOYHOCTH Ha3eM-
HOIi cTepeodoTOrpaMMeTpHYECKOH CHEMKH CKJIaA0B TOTOBOH MPOAYKLHH,
NpH 3TOM Ha cTepeoaBTOrpade omnpeaensiinc, paGouHe OTMETKH TOYeK
NOBEPXHOCTH CKJsaja no ToyHoi ceTke. O6beM BLIYHCAAICA YMHOXEHHEM
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nJoulaf¥ OAHOH KJEeTKH Ha CYMMY BCeX OTMeTOK. TOYHOCTb ompejele-
HHa ob6bema 1,5—29%, npHueM 3aTpaThl TpyAa OKa3aJuch B 2,2 pasa
MeHbIlIe, YeM MPH TaXeOMEeTPHYECKOH CbheMKe.

§ 163. Pa36uBKa aas yCTPOHCTBA HaChINH
M BbleMKH J0POrH

Jlns BHIMONHEHHA 3eMJASAHBX PpaboT B JAO0POXKHOM CTPOHTEJLCTBE
pa36GHBAIOT NepNeHAHKYJAAPHO K OCH NOPOrH CTPOHTENbHLlE NonepeuHHKH
yepe3d Kaxabne 20—40 M Ha NPAMOJIHHEHHHIX yYaCTKax AOpOr H 4epe3
10—20 M Ha 3akpyraeHusax. Ha kaxxaom nonepeunnke 0603HayalT KO-
JHILKAaMH OCb JOPOrH, GPOBKH H MOAOLIBHl HAacbiMe# H BbLIEMOK, a Tak-
e KooBeTh, 6epMbl, KaBajbeph, HaropHnle KaHaBn H Ap. B Mecrax
YCTpPOCTBa Hachile#t B Ka)XA0h H3 0603HauaeMhIX TOYex 3aOHBAIOT KON
HJIH YCTaHaBJ/IHBAIOT BH3HPKY A0 OTMeTKH BbILUe NPOEKTHOH Ha BEJHYHHY
OXKHJaaeMOH OcaakH HachimH. B cayuyae ray60kHx BbIEMOK Ha KOJBILIKE
NMOANHCHIBAIOT Pabouyyrd OTMETKY CO 3HAKOM MHHYC (rayGHHY BLIEMKH),
NpH MEJIKHX BbleMKax KOJbllleK 3a6HBaloT B Yray6JieHHH BepXHHM cpe-
30M KOJIa 0 MPOEKTHOMA OTMETKH.

[IpoekTHBIMH NaHHBIMH AJA pa3GHBKH Hachimel H BBIEMOK CJYXKar:
B — mupuHa popoxHoro mnojorHa (pHc. 159,a); h — BHCOTa HacHNH
HAH ray6HHA BhieMKH; 1 :m — ykJOH OTKOCa (OTHOIIE€HHe BBLICOTH A K
3anoxeHHio d). [lna 3akpenseHdss Ha mnonepeyHHke Ttouek Mo, u N

B
(npoekunuit 6poBok M u N) ormepaioT or ocH Op pacCTOAHHSA 5 » pas-

Hble IMOJIOBHHe IUHPHHBH JOPOKHOrO MOJIOTHA, a AJfA 3aKpelIeHH TOYeK
P n Q (Touek mMoAOIUBH OTKOCOB) — PacCTOAHHA

B B
—2—+d=7+hm. (XXII.3)

, W07 gy R
d |
FOTTTTVETY My ) Puc. 159. SieMeRATH AR
pa3OHBKH HACHBINH H Bbi-
a €MKH C MajbiMH nonepeuy-

HLIMH YKJIOHAMH

A 74 C 0 £ a /4
~ ), & X7 &l
|
N | i 0

| | :
| [
_Hll' |B_HZ:H_\
|
|
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Puc. 160. Tlonepeunnie
pa3peibi HACHINH H BbiEM-
8 7}
I--Ef[-—-—-é*l KH Ha Kocorope

ITpu nmomepeuHbix YKJOHaX Tpacch GoJee 4° HaKJOHHbBIE PAaCCTOAHHSA
Hia TOBepPXHOCTH 3€MJH OT OCH A0 MOAOWIB OTKOCOB OYAYyT pa3HbIMH
{puc. 160, a); ux BbluHCARIOT MO opMysaM

0o =0y= (L) (LEEL). xxn
'B 4|
00Q=1)2=(7 —}—mh)(—li—n_%—). (XXI1.5)

rae 1 : n — YKNOH NOBEPXHOCTH 3eMJIH IO NOTNEPEUHHKY.

[Ipu pa3buBke BbIEeMKH ONpenesiOT Ha NMoNepeyHHKe MOJIOXKEHHe OT-
HocHTeabHo ocH poporu Toyek A, C, O, E, F (cM. puc. 159, 6). Ecau no
HanpasaeHuio nomepeunHka ACOEF yknon He Gonee 4°, TO pacCTOsHHSA
OC=0E u CA=EF onpegeasior no ¢popMyaam

B
OC = 0E =— +1, (XXII.6)
CA = EF = d = mh, (XXIL.7)

rae | — wHpHHa KioBeTa moBepxy; B —mHpHHa monotHa poporu; h —
pabouasi oTMeTKa B Toyke O.

B cnyyae ycTpoiicTBa BHIEMKH Ha KOCOrope (YKJOHBEI MO MOMepeyHH-
Ky 6onee 4°) BMecTo BeJaHYHH d A/A onpejeneHHs MecTa GPOBOK Bbi-
€MKH oTMepAwT pacctosiHHa Dy m D, (puc. 160,6) oT ocH A0 Touek
A v F. OTH pacCTOSiHHS BRIYHCJSAIOT Mo ¢popMynaM
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PHC. 162, OTKOCHHKM M BH3HDKA AJA YCTPOACTBA HACLINH

_ (B Vnz.-l-l)
Dl—( 2 +l+mh)(—n+m ' (XXI1.8)

D,=(%+I+ mh)(% . (XXI1.9)

IIns npHaaHHA OTKOCAM HacHimed M BbIeMOK IPOEKTHOro YKJOHa
nepef HayanoM SeMAsSIHBIX paGoT HesalT ocobunle HanpasasiouiHe (oT-
KOCHHKH) H3 Y3KHX J10COK, NpHKpelsisieMHX KoabsaMH (puc. 161,a H
162). OTKOCHHKH YCTaHaBJAHBAaIOT C NOMOILBIO LIa6JoHAa — AepeBAHHOro
NPpAMOYTroJbHOro TpeyroJbHHKa, THIOTEHY3a KOTOPOro HMEeT YKJIOH,
paBHHH NpoeKTHOMY (OTHOlIEHHe ABYX KateroB d:hA=1:m, cM. pHc.
161, 6). I'opH3oHTa/NbHBLI KaTeT wWa6JOHAa YCTaHAaBAHBAKOT 1O YPOBHIO.

Jas obneryeHHsa pa6oThl Mo nmoacyetry o6beMOB HacHMed H BLIEMOK
H3/1aHb TabAHlH, HapHMep:

. Tabanubt ans noacyera 06beMOB H MJomaged OTKOCOB HacHneil
H BbIEMOK NpPOMBIUIJIEHHBIX KeJe3HHX JAopor HOpMaJjbHOH KoJeH. M,
TpaHcxkennopusaar, 1956.

2. Tabanuwm ana noacuera O6bEMOB HAChiMeid H BbLIEMOK MPOMBILI-
JICHHBIX aBTOMOOHJBHBIX Jopor H OJjowaneir orkocoB, M., TpaHcxkea-
Avpusnar, 1957,

20—624 297



TI'JTABA XXIII
IETAJIbHASl PABBHBKA KPUBDbIX

§ 164. letanbHaa pa36uBKa KPYroBbiX KPHBBHIX

Pa36uBka KpyroBoit kpuBoii B Tpex raasnux Toukax HK, CK n KK,
a Tak)Xe BLIHOC NHKETOB Ha KpHBYIW omHcaHb B § 82. JleraJbHO KpH-
BYI0 pa3GHBaloT B npouecce CTpPOHTeabCcTBa. Crnoco60B AeTasbHOH pas-
6HBKH KPYroBhIX KpHBhix MHoro. Hau6Goaee pacnpocTpaHeHHHIMH H3 HHX
ABAAIOTCSH CJlefylonine:

l.Cnoco6 nmpssMOYyroJbHHX KOOpPAHHAT.

1ot cnocob6 HanbGosee TOuHHIA. [losnoOXKeHHe KaxKAOH H3 TOveKk KPH-
BOH omnpesxensieTcs Ha MeCTHOCTH KOODAHHATaMH X, Y; 3a OCb X TNPHHH-
MaloT TaHrenc (kacarenabHyio B toake HK uam KK), 3a ocb y — paanyc
KpHBOH, mpoxoasimied yepes TOYKy kacaHHa (puc. 163). KoopaunaTui
TOYKH /[ KPHBOH BBIYHCJSAIOT IO (pOpMyJam

XXIII.1

3anaBaficb HHTepBanaMH k, uepe3 KOTOpble KpHBasa HOJXKHA 0603Ha-

9aTbC HAa MECTHOCTH, BLIUHCJAIOT LEHTpPaNbHHA Yyros ¢ no ¢opmyne
o
_ 180k _ pk (XX111.2)

aR R

Bropasa Touka 6Gyamer yaajeHa OT TOYKH KacaHHA Ha 2k, TpeTbs —
Aa 3k W T. &., CJAeNOBaTeJlbHO, LEHTPAJbHHE YIJH AJA 3THX Touek Oy-
ayr 29, 3@ H T. A.

Pa36HBKy npoH3BOAAT NpH NMOMOLLH ClellHaJbHHX TabJHlU, B KOTO-
PHIX AJA H3BECTHBIX @ H R NpHBOAATCHA 3Hauelua k—x (KpHBasa 6e3 abc-
HHCCHI) H Y.

YTo6bl HafiTH Ha MECTHOCTH INOJIOXKEHHe, HanpuMep, TOUKH /, ykna-
AHBAOT JIEHTY N0 KacaTeJbHOW, HyJeM B TOyKe KacaHus (B Touke HK)
H HaxoldAT Ha HeH oOTCuyer, paB-

Hhit k2 OTCcTynHB OT Hero Hasan 4
Ha BeJHYHHY AR—x, BOCCTABJSAIOT
NEPNEHAHKYASAP K KacaTeJbHOH H

2

|
!
z

'
t
HK !
HK > =0
Puc. 163. Cxema aeraabHOfA pa3bHBKH
KpHBORR no cnocofy nNPAMOYroAbHLX Puc. 164. Cxema pa3Gusxn ExpHpofk
KOOpPAMHAT 0o cnocofy npPOAOAM eHHLIX XOPL
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H Ha HeM OTKJajAbBalOT PYJeTKOR 3HaueHHe y;. UTO6H HaNTH MOJOXKe-
HHe BTOPOH TOYKH, HAXOAAT Ha JIeHTe OTCYeT, pPaBHHH 2k, OTCTymaoT OT
Hero Ha BeJHYHHYy 2R—xs, BOCCTaBJAIOT NEPNEHAHKYJAAP JJIHHOH Y2
u 7. . OnHa nonoBHHa KpHBOH pa3buBaerca ot HK, apyras — ot KK.

2.Cnoco6 NpoNONXEHHHX XO0PA.

[Ipn neranbHoit pa3bGHBKe KPHUBHX MO 3TOMY cnocoby PpacCTOSHHA
MeXXAY CMEXHBLIMH TOYKaMH KPHBOH OmpeaessiloT Mo BLIOpaHHOH AJHHE
xopabl [ (puc. 164). IlonoxenHe ToukH [ omnpeneasilor cnoco6oM nps-
MOYroJIbHbIX KOOpAHHAT. UTOGH HaHTH I0JI0OXKEeHHe TOYKH 2, NMPOTArHBa-
IOT JIeHTY MO HampaBJeHHIO MepBOH XOpAbI H Ha PacCTOSAHHH [ OT TOYKH
I HaxomAT Ha JeHTe TOYKY 2’, OT KOTOpPOM OTKJaJbiBAlOT B CTOPOHY
KPHBOH pacCTosiHHe d, Ha3hbIBaeMoe TNpPOMEXYTOYHLIM IepeMelLleHHeM.
UTo6H martb NpaBHJIbHOE HampaBjieHHe pyJeTKe K Touke 2’, HYJXHO HMeTb
B BHAY, YTO- d — OCHOBaHHe paBHOGeAPEHHOro TpeyroJibHHKa, H MO3TOMY
ciaegyeTr B TOyke 2’ MNOCTAaBHTh IUMHJBKY, HYJEBOH LWITPHX JIEHTHW CO-
BMECTHTb C TOYKOH / H mepeMeCcTHTb JIEHTY B CTOPOHY KPHBOH A0 coBma-
HeHHs1 oTcyeta d Ha pyJerke ¢ atrcyetom [ Ha neHte. YTo6nl HaiiTH moO-
JIOXKeHHe TOYKH J, NPOTATHBAIOT JIEHTY MO HampaBJieHHI0 XOpAW [—2, Ha
XOAAT Ha JieHTe TOuKy 3’ H B CTODOHY KPHBOA OTKJA[AbIBAalOT PYJeTKOA
TY e BeJHYHHY d H T. A. Beanuuny d paccuHTBIBAlOT no ¢opmyne

£ XXIII.3
R ( )

Tak Kak MOJIOXKEHHe KaXXJoH MocJeAYlled TOYKH ONMpeaensiorT oT
npeablaylled, TO NOrpewHOCTH Pa3OHBKH MOCJeN0BaTeJbHO HaKalJHBa-
I0Tca. B 3tom 3ak/oyaercss HeaoCTaTok cmoco6Ga. IToatromy ero MoxHO
NpHMEHSATb B CTECHEHHHIX AJs H3MepeHHH YCJOBHAX, rAe cnocob Koop-
AWHAT HENpHMEHHM.

3.Cnoco6 yranos
YacToTy pacnosioxeHHsl TOYEeK Ha KPHBOH ONDEAEVIAIOT, 3aAaBILIHCh

AJHHOH | XOpAH MeXAY CMEeXHhIMH TOYKaMH. BhiyHCAAIOT yroa % no
¢opMmyne
l
sin = —, (XXIIL.4)

3areM YyCTaHaBJAHBAIOT TeOJOJHT B TOYKe KacaHHa (T. e. B TOuke
HK wnu KK), coBMemialoT HyJb aniHAanb ¢ HyJeM JHM6a H BpalieHHEM
JHM6a HanpaBJAIOT BH3HPHYIO OChb Mo KacaTesbHoil (TaHreHcy), Ocso-

6onHB 3aTeM anHAany, Bpaumaior ee (puc. 165) Ha yroa —(?L B CTOPOHY

KPHBOH M IO HampaB/IeHHIO Jiyya BH3HPOBAHHA OTKJAaAWBAIOT JIeH{Oi 3a-
AaHHoe paccrosaHme [. Tak Haxomsr Touky I. Ilocae sroro Bpamawoor

P
a1Aany ellle HA Yroil — =, a JIEHTY NepeHOCAT H COBMEINAIOT ee HyJb ¢

TOYKOH [/ H 3aTeM BpaUlalOT €e OKOJO TOYKH I, B3fABUIHCb MNajbleM Yy
Aeneuus, paBuoro [. Kak TOJbKO 3TO JesieHHe NONajgeT Ha Jyd BH3HPO-
BaHHusg, OTMeYaloT B 3TOM MecTe Toyky 2. [Ipomosmkas neicrBoBaTh B

*
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Fle—u Puc. 1685. Cxema pa3GHBKH KpH-
(_if,,, Bo# no cnocoly yraos
?\
PHc. 166. Cxema pa3GuBKu OKPYMHOCTH NPH
g nomMolly 3KKepa

HK 0

TOH 2Ke I0CJeloBaTeqbHO, HayHHast C OTJOXKEHHA ellle pa3 yr.a 9 *

MoJyyYaloT TOYKY 3 H T. A.
HenocraTku u pocToMHCTBa 3TOro cnocob6a Te ke, YyTo H y cnoco6a

NPOAONKEHHBIX XOPA.
§ 165. Pa3GuBKa nepexoaHblX KpHBbLIX

KpyroBas kpuBas npd YCTpPOHCTBe aBTOMOOGHJBHHIX HJH XKeJe3HbIX
AOpOr compsAraercs ¢ NPSIMOJHHEHHOH 4acTbi0 NMYyTH MOCPEeACTBOM Inepe-
XOAHBIX KpHBHIX. [lepexomHass KpHBasi — 3TO KpHBAaf NepeMeHHOro pa-
AHyca, OT paaHyca KpYroBOH KpHBOH (B TOYke CONpSKEHHsA C MocjeA-
Heii) 1O paaHyca, paBHOro 6€CKOHeYHOCTH (B TOUYKe CONpAXKEHHA C npe-
Mo#). B KauecTBe mepexonHoM KPHBOH yalle NPHMEHAIOT pagHOHAAJbHYIO
CnHpanb (KJOTOHAY), YPaBHeHHe KOTODOH

p=—(;i , (XXII1.5)
rie P — nepeMeHHbli pafgHyC KPHBH3Hbl KJOTOHALI;, [ — AJHHA mepexoA-
Hoft kpuBoHl; C — nmapameTp KpHBOH (NMOCTOAAHHAs BEJMYHHA), KOTOPHIM
3ajaalorcs.

3uana [ 1 C, MOXHO onpenendTb KOOpAHHATHI X H y N0GOH TOUKH
KpHBOH H pa36GUTb KpHBYIO. Jaa pa3bGHBKH NepPEeXOAHHIX KPHBLIX HMe-
lé)TCﬂ crielHasbHble TabJHUB, B KOTOPHIX MAHO OMHCaHHe TeXHHKH pas-

HBKH.

§ 166. Pa36uBka KPyroBbiX KpHBBIX MaJblX PajHycOB

Ecav Ha MeCTHOCTH 00603HaueHO MOJIOXKeHHe [eHTpa KpHBOH, TO
Haubosiee NMPOCTO H C JI060i MOAPOGHOCTbIO MOXHO pa3bHTh ee npu
NMOMOLIH JeHThl (HAH pYJETKH), HYJb KOTOpOH COBMEIIAlT C TOYKOIi
LeHTpa, a JIeHTY HanpaBJsfIOT MOCJeJOBaTeNbHO MO HanpaBJEHHIO pa-
JHYycOB. Y oTcyera MO JEHTe, paBHOrO AJIHHe pajHyca, 3a6HBalOT Ko-
JIbIILeK.

Korna uspectHo monoxkeHHe nuamerpa AB (puc. 166), M0OXHO pa3«
6HTb OKPYXKHOCTb NpH NOMOLLH 3epKaJbHOro 3kKepa. JlJa 3TOro Ha-
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6a04aTeqb AOJIKEH BHAETh B KKep BeXH Ha Toukax A H B cosMellex-
HbIMH; B 3TOT MOMEHT Ha6jiogateib Gyner AepxaTb IKKep Had OKpYxK-
HOCTbI0. [IPOEKTHPYS TOYKY Ha MOBEPXHOCTb 3eMJH NpPH MOMOILH OTBeCa,
NoJABEIIEHHOT0 K 3KKepy, 3a6HBaloT KoJnwek. IIpH mnocseaoBaTeJbHOM
nepeMellleHHH Ha6jonaTeNb OCTAHABJAHBAaEeTCA H 3aKpenJseT TOYKH ue-
pe3 HeOGXOAHMBE HHTEpPBAJHI.

§ 167. Pa36buBka BepTHKaJbHBX KPHBHIX

KpHBhie B BepTHKaJbHOH NJIOCKOCTH Pa3GHBAIOT ANA CMACYEHHA [e-
peJOMOB TNPOJAOJBHOrO NPOGHAA IIOCCEHHHIX H JKeJe3HHX Aopor H A0-
CTHXEHHA NJaBHOCTH H 6e30MacHOCTH ABHXEHHA TpaHcmopra. BepTH-
KaJbHEEe KpHBHEe — 3TO BHINyKane (MN) uan sorHytne (PQ) xpyro-
Bble KpHBHie 60JblIHX paaHycoB (puc. 167, a).

BepTHKanbHLle KpHBble pa3bGHBAIOT MO TeM e 3JeMeH1aM, 4To H
rOpH3OHTa/JbHHE KpyroBule KpHBeie (cM. § 82), T. e. mo paaunycy R
KPHBO/, BEpPTHKaJbHOMY yray noBopoTa f, nnHHe KpuBoid K, TaHreH-
cy T, 6ucceKkTpHCe b H NMPAMOYroJbHbBIM KOOpPAHHATaM X, y (AJS AeTallb-
HO#M pa3buBkH, pHc. 167,6), npuuem yroa B, BhlpaKeHHH B pajHaHaXx,
NpHHHMAIOT BBHAY e€ro MaJlOH BeJHYHHB pPaBHHM pPa3HOCTH a6COMIOTHBIX
3HayeHHH YKJIOHOB iy, iz, T. €.

B=ij—ia=Ai, (XXIII.6)

A, (Bepwuna
a__ yena)

PHc. 167. CxeMa H 5JeMeHTHl Bep-
THKAaALHON KpHBOA
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H jaJqee:

T=Rtg— =~ R, (XXIT1.7)
K~ 9T, (XXI11.8)
2
- (XXI11.9)
R
X XXI11.10
!/— 2R . ( - )

A6cunccy x omnpenensiioT Kak pacCTOSIHHe 10 NHKETaXy OT Hagaja
KpHBOil 10 onpeaensieMoi TOYKH. OpaHHATy y NPAKTHYECKH C AONMYCTH-
MOH MOrpewHOCTbI0 CYHTAIOT HAaNpaBAeHHOH BePpTHKAaJbHO H BBOAAT KakK
NonpaBKy B MPOEKTHYIO OTMETKY ompelesisieMOfl TOYKH CO 3HAKOM MHHYC
B clyyae BHINMYKJOH KPHBOM H CO 3HaKOM IJIIOC — B CJAy4Yae BOTHYTOH.

Ins pa36bMBKH BepPTHKAJNbHHRIX KPDHBHX HMEIOTCA cHeiHaJjbHble Tab-
auunl. IToab3ysicb Bu6GpaHHBIME H3 Tabaun BeaHyHHaMH 7 H b, pa3GH-
BaloT TPH raaBHHe ToukH kpuBoit HK, CK, KK, a 3areM, nonb3ysch
BeJHYHHAMH x H Yy, pa3GHBAIOT KPHBYIO AeTajJbHO. JlJNA YCTaHOBKH Bepx-
HEero cpe3a KoJia Ha MPOEKTHYIO OTMETKY [O/b3YIOTCS HCNpaBJeHHBIMH
Ha BEJHYHHY Y NPOEKTHHIMH OTMeTKaMH. DTO MOXHO JejaTb NpH No-
MOLIH HHBeJHpa HAH NyTeM 3a6HBKH KOJLILIKOB Ha BeJHYHHy paboueit
OTMETKH OT NOBEPXHOCTH 3€MJIH.

I'JIABA XXIV

KOHTPOJIb PABBUBOYHbIX PABOT.
HCINOJIHUTEJIbHBIE CbEMKH

§ 168. ConepKaHHe H npUeMbl KOHTPOJIA
pa36uBOuHLIX paGoT U opopMaeHHE HX CAAYH

Yro6bl CBOEBPEMEHHO NpeAYNpPeAHTh MOABJEHHE HEJONYCTHMbIX MO
BeJHYHHe TOrpelwHOocTed B MNAHOBOM H BBLICOTHOM MOJIOXKEHHH CTposlile-
rocs 3JaHHs HJIH COOPYXKEHHSi H obGecrneyHTb UM MpenyCMOTpeHHbie Mpo-
€KTOM reoMeTpHyYeckuHe (popMbl H pa3Mepn, HeO6XOAHM HalJeKalulHi KOH-
TpPOJib pa3GHBOYHKIX PaboT.

KoHTposnb pa36HBOYHBIX PaboOT MOMHO MNPH3HATD CBOEBPEMEHHLIM
TOJbKO B TOM CJyyae, eCJH OH BLINOJIHAETCA N0 Hayaja CTPOHTeJbHbIX
pabor.

Hanb6onee napexHbiM 6yneT TOT KOHTPOJb, KOTOPHIA COCTOHT B IO-
BTODEHHH ADYTHM JIHLOM HJIH ADYTHM METOAOM BCeX OTBETCTBEHHHIX pac-
YeToB, CXeM H H3MepeHHH, OWHOKH B KOTOPbIX MOryT NOBECTH K Opaky
B reome3nqgeckHx pasbuskax. M3 storo caeayer, uto He0O6XOAHMO KOHTpPO-
JHPOBATD:

1) pacueThi, YHCJIOBbie [JaHHHE W YEPTEXKH MpOeKT1a, HCMoJb3yeMble
aas pa3buBoYHbLIX paboT,

2) cxeMbl H XapaKTepHCTHKH TOYHOCTH HCNOJIb3yeMOH oNopHO#M reoje-
3HUEeCKOH CeTH;
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3) BLINIHCKM M3 KaTaJOroB KOOPAHHAT H OTMETOK NYHKTOB OIOPHOA
reofie3H4eCKOHi CeTH, HCIOJb3yeMbiX NPH CTPOHTENALCTBE AAHHOro 00beKTa,;

4) pa36HBOYHbHIE YEPTEXKH;

5) paboTH No NpHUBA3KE K HYHKTAM reole3HYecKOH OMNOPHOH CeTH;

6) reosesHnyecKkHe pa3OGHBKH 3[]aHHH H COOPYHeHHH.

[IpHBA3KA K ONOPHHM NMYHKTaM NMYyTeM NPOKAAAKH BHCAYHX TEOLOJHT-
HhIX H HHBEJHDHHX XO40B HelonycTHMh. KaXXAHH M3 TakHX XoA0B
JOJXKeH ONHpaTbCH CBOHMH KOHUAaMH Ha JABa NyHKTa reoje3H4eCKOH
onopHoit ceTd. CpaBHeHHe IOJYYeHHOH H AONYCTHMOH HEBA30K B TaKHX
caydasx HanboJiee HaaeXHO KOHTPOJHDPYET He TOJbKO paboTy Mo upH-
Bsi3Ke, HO H ONOPHbLIe NYHKTHI.

[IpuyuHo#i nosBJaeHHsT rpyObIXx OWHOOK B mpouecce pa3GHBOYHBIX
paboOT MOXHO CYHTaTb, BO-NMEpPBHIX, 00JbLIOE KOJHYECTBO H3MEpeHHH, He
KOHTPOJIHpYeMbhX NyTeM NOACYETAa HEBRA3OK, H, BO-BTOPHIX, Te HeyAoO6CT-
Ba, KOTOPbiMH COHPOBOXAAIOTCSH H3MEpPeHHsA B YCJOBHAX CTPOHTENbHOH
NJOWaAKH.

Pa36HBoyHbe paloThl BHOOJHRIOT C co6JlofeHHeM CJELYIOIIHX YC-
JIOBHH:

1. Kaxayio BblHECEHHYI0 B HaTypy TOUKY, JIHHHIO H YroJ MPOEKTa
NPOBEPSIOT HEONHOKPATHO H PA3HbIMH MPHEMaMH.

2. 3akoHyeHHble pa36HBOYHble PaboOThl CRAIOT CleLHaJbHO CO34aH-
MOl TNPHEMOYHOH KOMHMCCHH, WIeHH KOTOPO# HAPOH3BOAAT KOHTPOJIbHHE
H3MEpeHHR Nou 3apaHee pa3paboTaHHO# mnporpamMMme H METOHHKE.

3. B pesyabTate npoBepkH pa30GHBOYHbBIX PabOT MpPHEMOYHAs KO-
MHCCHSl COCTaBJIfieT akT H JaeT 3aKJyeHHe O KayecTBe pPa3OHBOYHLIX
pabor.

4, Ina ¢uKCauHH (PaKTHYECKOro NOJIOMKEHH COOpYHaeMhX OOBeK-
TOB MNPOH3BOAHTCA HCNOJIHHTeAbHas CbEMKa, MaTepHaJhl KOTOpOH HC-
NoAb3YIOTCA B AaJjbHeillleM AJAS COCTaBJIEHHSI HCIOJHHTEJNbHOTO reHe-
PaJbHOro IJiaHa NPOMBILJIEHHOrO NMPEANPHATHA HJH 3KHJAOrO HOCeJKa.

§ 169. LUeab u coctas pabor
No HCNOJHHUTEJNbHOK ChbEeMKe

HcnoanHTesbHbe CHEeMKH MPOH3BOART [0 BHIIJIHEHHH CTPOHTENb-
HHX paloT OpH BOo3BeAeHHH 3MaHHH W coopyxeHHH. OAHAKO 3TH CHEMKH
BEAYT He MO 3aBeplUeHHH BCEro CTPOHTEJbCTBA, a NOCJAeA0BATEeAbHO, NO
Mepe BO3BeAEHHS OTIEeJbHbIX 3AaHHH H COOpYXeHHH H LaXe HX 4YacTed.
Pesysabrathl cbeMKH H3006paxalor Ha naaHe Macwraba 1:500 wuam
1:1000, a nepeceyeHHs Opoe3A0B CO CJOXKHOH CeTbi0 HAA3EMHBIX H MOA-
3eMHBIX KOMMYHHKauHi — Ha nJaane macwraba 1 : 200.

Lleablo MCMOJHHTENILHOH CbeMKH fIBASIETCA KOHTPOJAb (lpoBepKa Co-
OTBETCTBHUA TeHepajJbHOMY MJaHy HOCTPOEHHOro 06beKTa, ero MecTomNo-
JIOXEHHs, pa3MepoB H ¢GopM) U HHBEHTapH3aUHA MOCTPOEHHHX COOpY-
xeunil. B mocjeayiolleM cocTasjeHHBH MJaH HCIOJb3yeTcs, Kak H BCH-
KHil MJaH 3aCTPOCHHOH TEpPHTOPHH, AAA DPa3JHYHRX HYXKJA, BO3HHKA-
IOIHX B NMEepHOA SKCIMYyaTaUHH KOMIJEKCa NOCTPOeHHBIX 34aHHH H CO-
OpPYXEeHHH H, B YaCTHOCTH, AJf PEKOHCTPYKUHH H AaJbHeHAuwero pa3BH-
THA MOCTPOEHHOro 06bekTa.

HcnonHuTenbHYIO €beMKY BbINOJHAIOT NPeHMYLIECTBEHHO HAa OCHOBE
AYHKTOB pa30HBOYHON reo/e3HYeCKOH OMOPHOH CeTH (TPHAHTYJ/RLHH,
NOJIMTOHOMETPHH, CTPOHTENbHOH CETKH, KPACHbIX JHHHH, reoMeTpHYecKo-
ro HHBeJHPOBaHHs). B xoae CTpoHTEALCTB2 4aCTb ONOPHbLIX MNYHKTOB
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pa36UBOYHOA CeTH MoXeT OhITb YHHY10:KEHAa, [103TOMY B COCTaB HCINO.J-
HHUTENbHOH CBLEMKH MOXKeT BXOAHTbH BOCCTaHOB/JEHHE YTEPAHHON 4acriH
ONOPHOH CeTH H B HEKOTOPHLIX CJyuyasax CO3JaHHe CeTH [0 HOBOM cXeMe.
B 3toM cayuae mnorpebyercs mnpoBefienHe paboOT MO DPEKOTHOCLHPOBKE,
3aKpeNJeHHI0 NYHKTOB CEeTH, YIJIOBHIM H NHHeAHHIM H3MEpeHHSAM, reoMmert-
pHYECKOMY HHBEJHPOBAHHIO C mNocJjeayolled KaMepaabHOM 06paboTKOfl
(yBfi3ka H ypaBHHBaHHe, BLIYHCJEHHe KoOpAHHAT H OoTMeTOK). Caego-
BaTeJbHO, B COCTAaB HCIOJHHTEJbHON CBbeMKH B oOleM cJdyyae MOryT
BXOAHTb CleAYyIllHe reogesdyeckHe paborn:

1) BoccTaHOBJEHHE YTpayeHHOM B XO4€ CTPOHTENLCTBA YacCTH OMop-
HOM reoje3HyeCKoOi CeTH;

2) BLINOJHEHHe CBHEMKH KOHTYPHOM 4aCTH 3/aHHH, HayHHaA Cc ¢yH-
AaMeHTa;

3) BHINMOJHeHHe 1/1aHOBO-BLICOTHOR HeTanbHOH CBEMKH Kax10ro
3/1aHHA, COOpPYXeHHS, HX Y3/J0B H OTHAENbHBIX KOHCTPYKIHN;

4) BbINOJIHEHHEe MJaHOBO-BBHICOTHOH ChEMKH Ha3e€MHHIX H MNOA3eMHBLIX
KOMMYHHKAaLH#, Mpoe3noB, NJjolianel, CKBepoB H T. A.;

5) cocraBierHe NJaaHOB, npodHaed H pa3pe3os.

§ 170. Cnoco6bl HCNOJMHHUTENABHOIH CbhbEMKH

Cnoco6nl NIaHOBOH CHEMKH KOHTYPOB H NpeIMeTOB MECTHOCTH MpH-
MeHSIIOTCAl Te XKe, YTO H INPH TEOLOJHTHOH CBeMKe (cnocobml nepneHAad-
KyasipoB, 3aceueKk, MOJSpHLIA, NpoMepoB mo cTBopam). EciaH CheMKH BHI-
NOJIHAIOT Ha OCHOBe CTPOUTENbHOH CETKH, TO MOJOMEHHe XapaKTePHLIX
TOYEeK 3JaHHA HJH COOPYXKEHHs ONpele/sloT Cpa3y e KOOpAMHATaMH
B CHCTEeMe CTpoHTeNbHOH ceTKH. [lnaHoBas cLeMKa Ka)KAOro OTAenblo-
ro 3aHHA H COOPYXXEHHS CONpPOBOXAaeTcA AeTaJbHLIMH HX ob6MepaMH C
COCTaBJIEHHEM 3CKH30B W paspe3oB. O6MepsAKT H 3aHOCAT B 3CKH3bl BCE
BHICTYNBI H apXHTEKTypHhle GopMbl 3[aHHH U COOPYKeHHH, KOJOHHAUbI,
Bbe3[bl H BXOAbl, ABEepHble H OKOHHbLIE MpoeMbl, BBOAb KOMMYHHKaLHH,
JIIOKH, TNPHAMKH, BHYTpPeHHHe pa3Mepbl U YCTPOHACTBO CMOTPOBLIX KOJIOA-
LleB NMOA3eMHBIX KOMMYHHKaUHH H Ap.

BbhicoTHas CcbeMKa COCTOHT B oONpejeseHHH reoMeTPHYeCKHM HHBe-
JHPOBAHHEM OTMETOK Pas3/IHYHBIX XapaKTEepHbIX TOUEK 34aHHH H coopy-
JKeHHH (06pe3oB (yHAaMEHTOB, NOJIOB, BBOAOB KOMMYHHKAaLHH, JIOKOB,
NPHUAMKOB, KpbllleK CMOTPOBBLIX KOJIOAUEB, BepXa H JOTKOB Tpybonpo-
BOJOB H T. 1.).

Jas pernaMeHTalHH HCNOJIHHTENBHOM CLEMKH, BIpOYeM, Kak H Jio-
60ii Apyroif CbeMKH, COCTaBJHIOTCA TEeXHHYeCKHe HHCTDPYKUHH, B KOTO-
pbiX NMOAPOGHO H3NaralTcsi AeTalH TeXHHYECKHX NPHeMOB PabOTH, MOA-
poOHBINi nepeyeHb OOBEKTOB H TOYeK, MOJJEXKaLIHX CbeMKe.

Ja8 HCNONHHTENbHOH CHEMKH H A/ CLEMKH CYLIeCTBYIOUIHX COOpY-
JXEHHH TMOABJAIOTCA MNPeAJOXKEHHA HOBLIX METOAOB H HOBbIX NMPHOOpOB.
HanpuMmep, npH cbeMke NOJ3eMHbIX HHXKEHEPHBIX CeTeH eCTb OMNKIT HC-
NOJb30BAHHsA FHPOCKONHYECKHX NpuOOpPOB AJIsS aBTOMATHYECKOTrO HHBE/H-
poBanna Tpy6GompoBogoB [116]. Hupopmauus pesyabTaToB HHBes
JHPOBaHHA H306pakaeTcs Ha CaMOMHcLUe, a NMpodHJIb MOMKET BHIYEPYH-
BaTbCA HAH HeNpepbiBHHIM, HAH OTAEJbHBIMH TOYKAMH C BHIOpaHHLIM
pacCTosiHHeM MeXAY HHMH. [aa cLeMKkH NOAKpaHOBLIX nyTed pa3pa-
60TaHbl HOBbLIe TMpHeMbl [54], B TOM uHcJe H C NpHMeHeHHeM aBTOMaTH-
yeckHx npubopos [97). Bo Bcecoiw3Hom HayuHO-HCCNEAOBaTeJbCKOM HH-
CTHTYTe TOpHOli reoMexaHHKH H MapKuweiaepckoro pnena (BHHMMH)
CKOHCTpPYHpOBaH mnpoduaorpad AN aBTOMATHYECKOH CBHEMKH MPOAOJbs
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HBiX npodHaedt penbcosux nyted Ha Kapvepax. B LIHUHWC Muntpanc-
crpos CCCP pa3pa6orana MeToAHKa GOTOTEOAONHTHOH CBHEMKH [pH-
CTaHUHOHHHIX [1yTeH, KO10pas yCMEIlHO (PHMEHAeTCA Ha OpakiHke [61])
CKOHCTPpYHpPOBAH H NMpPOBepeH H4 MpaKTHKe NPHOODP AJA H3IMEpeHHA ¢ no-
BEDXHOCTH 3eMaH Kapuu3oB kpuiul [137]. Kapuasw 5-3TaxKHHX 3aatiuft
onpeaeasiioTca 3a 3,5 MHH C TOYHOCTbIO 3—4 cM. dTor npu6op, oye-
BHAHO, MOXET ObITb HCIOJb30BAH H AJA apXHTEKTYPHHX o06MepoB ¢opwm,
BLICTYNAlOWHX OT OCHOBHHIX CTE€H, HO IJaBHOe Ha3HayeHHe upubopa —
BHOCHTb MONPAaBKH B pasMeph 31aHHA, H300pa’KeHHe KOTOPHX OJYyye-
HO a3p0dOTOCHLEMKOH,

[IprMeHeHUe NpU HCHOJIHHTENbHON CHEMKe pas/HYHOro poja Tpacco-
HckaTened H TpybGokabeseHCKaTe/led He MOXET OnTb MPH3HAHO 33aKOHO-
MepHLIM, MOCKO/IbKY HCMOJNHHTENbHAA CbeMKa MOA3EMHHX HHAKeHePHLIX
ceTedl A0/KHA OHITh BhiNOJHEHA NPH BCKPHTHX TPaHIIEAX H KOTJ0BaHaXx.
IlpumeHeHHe yKa3aHHLX OpHOGOPOB MOMKET OLITb ONPaBAAHO TOJNBKO B
HCK/IIOYHTEJNbHRIX CAyuasix, HanpUMep NPH yTepe TEeXHHYECKOH IOKyMeH-
TAlKH paHee BLINOJHEHHOH CbeMKH, NMPH OOHAPYKeHHRX B TeXHHYECKOM
NOKYMEHTAaUHH NOIpPeilHOCTAX, NPH BO3HHKAIOLIHX COMHEHHAX B OTHO-
IUeHHH HEeH3MEHHOCTH IOJIOXKEHHA CeTH CO BpeMeHeM H T. 0.

[JIABA XXV

FEOBREMYECKHE U3BMEPEHHA CABHUTIOB, OCAIOK
H AE®OPMALLUN COOPY)XEHHA

§ 171. 3apauu u cocras pabotr

HabnioneHua 3a cABHraMH, ocajkaMu H AedopMainHsMH COOPYXKeHHA
HMEIOT OrpoMHOe 3HaueHHe AJsA OnpefelleHHss MPOYHOCTH H YCTOHYHBO-
CTH COOpYJKEeHH#, AN CBOEBpPEMEHHOro pejOTBPAUICHHs HX pa3pylueHHs
HAH CBOEBPEMEHHOr0 CHrHana O HAaCTYN/NEHHH aBapHAHOTO COCTOSAHHSL.
Habalonenua BeAyT ¢ Hayasna CTPOHTENBCTBA ITOCPEACTBOM OY€Hb TOY-
HbIX, TILATENbHO H CHCTEMAaTHYeCKH BLIOJIHAEMLIX re0JAe3HYECKHX H3Me-
peHHii, BecbMa pa3Hoo0pa3HLIX MO CBOeMY XxapakTepy. ['eone3nueckHe H3-
MepeHHs] LOJXKHH ObTb o0ecneyeHbl BHCOKOTOYHOHW H BecbMa HaA€XHO
3aKpenjeHHOH MNJ/aHOBO-BHICOTHOH reoae3uyeckoll onopHoit cerbio. Ta-
KYl0 ceTb CO3JAAIOT AJISl KAaXAO0r0 KpPYMHOro COOPYXeHHsa mo oco6oi cxe-
Me, pa3paGaTHBalOT 3HAaKH OCOGEHHO HaleXHbIX B OTHOWEHHH YCTOHYH-
BOCTH KOHCTPYKUHHA (B 4acTHOCTH, rayOHHHme penepn). H3mepenus
Be/IHYHH CABHrOB, 0CalOK H aedopMauHii npekpawatoTr (AH60 cokpaula-
I0T 40 He06X0aHWMOro mpeaena) JHWb ¢ MOMEHTA HacTYNJEHHA cTabuJi-
3aUUH B NOJIOXEHHH coopyx<eHHsi. [losToMy xapakTepHas 0COGEHHOCTb
reoje3HuecKHx paboT — CHCTeMaTHYeCKoe HUX MOBTOPeHHe B TeyeHHe [0«
BOJIbHO AJIHTEJNbHOTO BpeMEHH B 3aBHCHMOCTH OT MPOYHOCTH TPYHTOB,
Ha KOTOPhHIX COOpYXEeHHe pacloJoXKeHO, NpHYeM MNyTeM MNOBTOPHBIX H3-
MepeHHil H MPUBA30K NPOBEPAIOT MOJOXKeHHe 3HAKOB H CaMOH ONOpHO#H
cetd. [ns obuwero cayyas coctaB reoae3Hyeckux paboT npH H3mepe-
HHSAX CABHIrOB, OCaAOK H AedopMauui coopyxeHHH OyLeT caeayIOLLHH:

1) pa3pa6oTka MeTOLOB H olpeAeNeHHe NepHOAOB H3MepeHHH CABH-
ros, 0cajoK H gedopmartHii;

2) pa3paGoTKa CXeMhi, METOJ/0B H porpaMMun H3MepeHHH [/1aHOBOH
H BLICOTHOH ONOPHHX ceTeil;
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3) pa3paboTKa KOHCTPYKLHH reoe3HYeCKHX 3HAKOB;

4) pa3pa6otka NCPHOLOB H METONOB I[OBEPKH [0JIO’KEHHA 3HAKOB
ONOPHOH CETH;

5) 3akJankKa 3HAKOB;

6) H3MepeHH AJA CO3XaHHA ONOPHOH ceTH (TPHAHTYAHUHH, MOJH-
rOHOMETPHH, reOMeTpHYeCKOro HHBEJHPOBAaHHA ),

7) v3MepeHHe BeJHYHH TrOpPH30OHTaJbHHIX H BepTHKa/bHBIX CMelle-
HHA, BEJIHYHH KpeHa H nepeKoca COOpPYXeHHMH, CbeMKa TpeliHH H H3Me-
peHHe HX pa3MepoB.

Kpome reonesnueckux u3MmepeHHH B coctaB pabor n0 Ha6Jl0AEHHIO
3a caBHraMH, O0cajkaMH H JedpOpMauLHAMH COOPYXKEHHil BXOoaAT KpaHHe
Ba)KHue paGoTh: 1) mo HccnenoBatHiO (H3HKO-MeXaHHYeCKHX CBOHCTB
ITPYHTOB KaK OCHOBAHHH COOpYIKeHHs, 2) MO H3YYEHHIO peXXHMa FPYHTO-
BhiX BoA, 3) [0 ONpeleNeHHo CTeMEeHH BO3AcHCTBHSA BOAW Ha OeToH,
4) Do U3MepeHHIO HanpsaXeHHH MOA (PyHAameHTOM, 5) Mo HalMIOAEHHAM
3a H3MeHeHHeM TeMMepaTyphi COOPY XKEHHH.

§ 172. MeToabi reoie3H4eCKUX H3IMEPEHUH
BeJIHYHH CABHUIOB, 0CaaoK W AeGOpPMaULHH COOPYKEHHUMH

l'eone3sHyeCKHMH H3MepeHHAMH OnpelessiOT BeJHYHHH H3MEeHeHHH
B NOJIOXKEHHA HabJjioqaeMblX TOYEK COOPYXKEHHA He TOJIbKO OTHOCHTe/b-
HO TOUEK OMOPHOH CeTH, HO TaK)Ke W BO B3aHMHOM PacHONOXXCHHH Ha-
6st00aeMbIX TOYEK H 4aCTell COOPY KEHHA.

IAs H3MepeHHS BRAHYHH CMELICHHH (CABHrOB) COOpPYXEHHH B rOpH-
30HTaNbHOM HalpaBjieHHH NPHMEHAIOT CAeLYIOLLIIe METOALI.

l. MeToan cTBOpHEX HabGaAlOAeHHH KOria BH3HPHYIO OCb
npubopa HanpaBAAIOT OT OJAHOrG OMOPHOTO 3HAKA, Ka KOTOPOM CTOHT
HHCTPYMEHT, Ha APYrod OMOPHbIA 3HaK, a B CTBOpe Ha CaMOM COOpYXe-
HHH YCTAHaBJAHBAKOT 0C0o0yi0 Mapky AJ8 HAOJIOAeHHH 3a ee [ONOXKEHHEM
B TeyeHHe AJIHTENLHOrO BpeMeHH. BeaHuHHY cMeldeHHA MapKK CO CTBOpa
onpeaeasior NH60 nyTemM H3MepeHHA YrJjoB NPH NOMOIUH BbLiICOKOTOYHOFO
Te0J0/IMTa, JHOO MOCPEACTBOM OTCYETHOTO MNPHCMOCOG/EeHHA Ha caMoi
Mapke.

[IpuMeHsieTCS HeCKOJIbKO CnoCO60B CTBOPHLIX Hab/0AeHHA — MOAHO-
ro CTBOpa, NOJYCTBOpPOB, YeTBEPTbCTBOPOB, NOCJeA0BaTeJbHbLIX CTBOPOB.
Hccnepopanua [82] nokasaau, 4yTo €noco6 NOCAEAOBATENbHLIX CTBOPOB
paeT Han6osiee TOuHbie pe3yabTaThl. CYHIHOCTb 3TOro cnoco6a COCTOHT
B TOM, YTO H3MepAIOTCA OTKJOHEHHS OT CTBOpPa KaXAOH Mocaenyloilei
TOYKH OTHOCHTEJIbHO CTBOpa MeXAY NpeAnAyllied H KOHEYHHMH TOYKaMH.

AR H3MepeHHa BeJHYHH CMelleHHs CTBOpPa ApH O60JbUIHX pa3sHOCTAX
BLICOT CKOHCTPYHPOBaHa Hacalka Ha OOBbEKTHB BLICOKOTOYHOrO TEOLOJH-
ta OT-02M [36].

Bce 6oabluee pacnmpocTpaHeHHe NOJAYYaeT JNasep, C AOMOLULIbIO KOTO-
poro BeayTcA HabaioleHHs 3a CMELeHHEM COOPYXKeHHH, B TOM YHCJe
H NpH CTBOPHHIX HaGJIONEHHAX.

B crarbe A. H. TumodeeBa (cGopuHK «CoBpeMeHHOE COCTOAIHHE H
3ajaud HH)KEHepHO-CTPOHTeAbHHX H3bicKaHHi». T. 1. KemepoBo, 1972 r.)
ONHCaH ONKT HCNOJb3OBakHs ONTHYECKOrO KBaHTOBOTO reHeparopa JII'-56
B KOMIJEKTe C (POTOPErHCTPHPYIOLLHM YCTPOACTBOM JJAR BLIBEPKH MOA-
KpaHoBhX myred. IlAas 310i ke LeAH aBTOMATH3HPOBAaHBI  H3MepeHHA
[97]. B 1P cospaia na3epHas cHcTemMa aas Ha(aw0AeHHH 3a CKOVIb3fl-
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med onany6kof, mpHyem A0 BHCOTH 150 M obecneyHBaeTCs TOYHOCTh
=+5 MM, a 10 BHCOTH 150—300 M — =10 MM.

B MHHUTABK pa3paboTaH MeTO4 aBTOMAaTHYeCKOro KOHTposs Mpf-
MOJHHEAHOCTH HaNpasAsIOWHX nyTed O60JabwoOfA NPOTAMKEHHOCTH, OCHO-
BaHHBII Ha NpPHMEHEHHH Ja3epa H (OTOINEKTPHYECKOA H3IMEpPHTENbHOH
cucteMn [42]. TouHocThb H3MepeHHH B OJHOM LIHKJE, C HENOJHPOBAHHbI-
MH 6a30BbIMH MMOBEPXHOCTSIMH, Bhipa3Haacb BeauyHHon 0,20 MM Ha 100 M
NyTH.

das HabaoneHHHd 3a H3MEHEHHEM COODPYXKEHHA Mo AJAHHe CO3JaHa
KOHCTPYKUHA «Gasncomepa» [49] co cpelHefi KBaapaTHYeCKoil norpetu-

HOCTbiO pe3yabTatoB =+0,3 MM Vn, rAe n — 4YHCAO ¢mJjey» npubopa anH-
HOlO Kaxxnoe 50 M..

STHM KpPaTKHM IepeuHeM 1aJieKO He HCYepNHBalOTCH BCe NPHMEHsIO-
Hecs Y Hac H 3a py6exkoM HOBhle METOAHW H NpHOOpH aaa Habawoae-
HHA 32 CMellleHHeM H AedopMmalHel COOpYIKeHHH.

2. TpHaHTyNAUKBOHHBA MEeTO NpPHMEHAIOT anas Habaione-
HHR 32 TOYKaMH, KOTOpble HeAOCTYNHbl AJas HabjalofeHHA MO MeTONy
CTBOPHHIX HabaloneHHH. M aMepeHus cmelleHHA BeAyT NyTeM NepHOAHueC-
KOro onpejejieHHsi KOOPIHHAT TOYKH H a3HMYTa HaNpaBJieHHs, H3MepAsf
I8 3TOr0 BBICOKOTOYHBLIMH TEOJOJHTAMH TFOPU3OHTAJbHHE YLK MEXKUY
HanpaBJieHHSIMH Ha ONOpHHE NYHKTh H HabJa0AaeMyl0 TOYKY, 3akpel-
JIeHHYIO Ha COOPYJKEHHH MapKOM.

3. PotorpaMmerpHueckuit meroan (cMm. § 106) — sto
MeTOA, NPH NOMOUIH KOTOPOro MEpHOIHYECKH ONpenessilOT BCe TPH KO-
opAHHaTH (X, y, H) nabalonaeMoil TOYKH.

Ilns wu3MepeHHs BeJHYHH OCaAOK, T.e, CMeILEHHA COOPYXEeHHS B
BePTHKAJbHOM HanpaBJieHAH, KpoMe (OTOrpaMMETPHYECKOTO MPHUMEHSIOT
cllefYIolIHe MeTO/h:

reoMeTpH4YeCKOe HHBeJHPOBAaHHE, NpPH NOMOWH KOTO-
poro nepHOAHYECKH H3MEpPAIOT NpeBhILIeHHe MeXAy HabalofaaeMon TOUKOH
COOPYX>KEHHSl M penepaMH HIH HHBEIHPHHIMH MapkaMH. OyeHb yacTo Tpe-
6yeTcsi BLINOJHATL HHBEJHPOBaHHE BLICOKOH TOYHOCTH;

rHapocTaTHyYyecKkoe HHBeaHpoBaHue (cm. § 116), no-
CpeiCTBOM KOTOPOro INepHOAHYECKH ONpelefsiioT C BHICOKOH TOYHOCTHIO
(no £0,1 MM) npeBuilleHHe MeXAY HabJiOLaeMbIMH TOYKAaMH H penepoMm
HJIH MeXIY TOYKaMH COOpYyxXeHHs (ans HabaloAeHHA 3a OTHOCHTe/bHbIM
H3MeHeHHeM HX NOJIO:KeHHs MO BHICOTE);

TPHTOHOMeTpHYecKOe HHBeJHpoBaHHue (cMm. § 94),
NpHMEHseMoe TOTAad, KOrga TOYKH MECTHOCTH HeJQCTYNHH AJs H3Mmepe-
HHSl MpeBLILIEHHA MeTOJaMH TreOMEeTPHYECKOro HJAH THAPOCTATHYECKOro
HHBeJHpOBaHHA. TOYHOCTb TPHrOHOMETPHYECKOrO HHBEJHPOBAHHSA CYHTa-
€TCH HHXe MepBBIX [BYX CNOCOG0B HHBEJHPOBAaHHSA, XOTS NPHMeHEeHHe
BLICOKOTOYHRIX TEONOJIHTOB, COBepLIEHCTBOBaHHe METOAAa H3MepeHHH H
coxpauleHHe pacctosiHHs A0 100 M No3BOJSAIOT H 34eCh BHIMONHATHL pa-
60Ty C TOYHOCTBIO 0O AECATHX moJe# mm [93].

§ 173. HaMepeHne KpeHOB 31aHHMA

Haaunune KpeHa 371aHHA Npolle BCEro MOXKHO ONpeAeaHTb NMpPH MOMo-
UM TAXeA0ro orBeca, PHKCHPOBaHHE 1O OCTPHIO OTBeCa JMHERHOH BCJH-
YHHBI KpeHa B pa3HOe BpeMs MO3BOJIHT ONpejeAHTb H3MeHeHHe yrJa
KpeHa.

Beanuuny KpeHa M HM3MeHeHHe ee C TeYeHHEeM BpeMeHH MOXHO 10-
CTAaTOYHO TOYHO H3MEPHTH TEOLOJHTOM. [N 3TOro TEONOJHT YCTaHABJH-
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Pac. 168. CxeMa ans onpeaeneHHs yrioBoft m aunefiHofl BeAHYIWHW KpeHA

BalOT Ha MPOJOJKEHHH TOA CTEHH NOMa, KpeH KOTOPOH nosepsitor (Teo-
JAOJIHT NpeJBapHTeJbHO NMOBEPSAIOT H 0C060 TILaTeNbHO B OTHOUWIEHHH pa-
BEHCTBA MOACTaBOK 3pHTeAbHOH TPYOH, OQHAKO elle Jyylle, eCAH MNOJb-
30BaThbCAi TEOJOJHTOM C HAaKJaAHWM YypoBHeMm, Hanpumep TTII).
Bhi6paB B BepXHeH YaCTH CT€Hbl XOPOIIO Pa3JHYHMYIO TOUKY, HaBOASAT
Ha Hee mepeceyeHHe HHTeH, a 3aTem TpyOy ONyCKaioT BHH3, rle OTMeya-
IOT TeéM HAH HHHM Cnoco6om (HanpHMep, NPH NOMOILH TOPH3OHTAJLHO
pacrnosloXXeHHON Ha LOKOJe 3NaHHA peeyKH, HyJb KOTOPO#H COBMellaioT
C peGpoM CTeHbl) TOYKY HJIH OTCYET, Kyla MPOEKTHPYeTCH MNepeceyeHHe
Hurefi. [IoBTOpHB STy OnepauHiO NpH APYroM NOJIOXKEHHH BepTHKAaJAbHO-
ro Kpyra, moJyyaioT BTOpPOe MOJIOXKeHHe TOuYkH. PaccTosiHHe OT HyJad
peiikH 10 cpelHed TOYKH OyleT BbIpaXaTb JHHeHHYI0O BEAHYHHY KpeHa
noBepsAeMOi CTeHBl 374aHHsA. UTOOGB CYIHTb O KpeHe BCero 3JaHHSA, HyXK-
HO Oompefie/IATb KpeH 110 BCEM ero HalpaBJieHHSAM.

Ias HabaoneHHi 3a H3MeHeHHEM BeJ/IHYHHB KPeHa H3 TeX e CTBOp-
HHX TOYEK TEeOJOJIHTOM MNepHOAHYECKH H3MepsAIOT TOPH3OHTAaJbHbie YIJIH
B u y Mexay Toukod M B BepxHell YaCTH CTeHH H NOCTOSHHBIMH npea-
MeraMH MecTHOCTH A u B (puc. 168, a). BeanunHa u3MecHeHHs, HanpH-
Mep, yraa  nosBosisieT CYAHTb O XOfe H3MeHeHHH Kpena (0 NpHpauleHH-
Ax kpena). JIng 3TOro BBLIYHC/AAIOT TaKXe H JHHEHHYIO BEJIHYHHY ¢ H3-
MeHeHHA KpeHa (pHc. 168, 6) no ¢popmyae
AR” d

pll ’
rae AP = Bi—P2; d — ropusoHTasbHOe PacCTOSIHHE OT CTAHUHH HHCTPY-
menta O 00 TOUKM M;; p” — 4HCI0 CeKyHA B pajauane.

[TpupauieHHe KpeHOB ONpeleslOT TaKXe NPHOGOpPaMH, HAa3bIBAEMBIMH
KpeHoMeTpaMH (HanpHMep, NepeHOCHOH KpeHoMeTp KOHCTpykuHu Crona-
HH), MHKpOKpeHoMeTpaMmH (Hanpumep, KoHcTpykuwdH H. T. Buayesa u
B. Il. T'pxn6osckoro) H ykJoHOMepaMHu. Bo Bcex sTHX npHO6opax OCHOB-
Has 4acTb — BBLICOKOYYBCTBHTeJIbHbie LHJAHHIAPHYECKHe YPOBHH.

CKOHCTPYHpPOBaH [HCTAHIHOHHBIA 9JIeKTPHYECKHH KpeHomerp [28],
NO3BOJIAIOIIHA H3MEPATb BeJHYHHY KPEeHa cpa3y B ABYX B3aUMHO mephneH-

qg= (XXV.I)
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JHKYJAPHHIX NAOCKOCcTAX. Pa3paboTaHa KOHCTPYKIHSt SJEKTPOHHOTO
YPOBHS C HHAYKTHBHBIM 1aTYHKOM [69], mo3Boasioan H3MepATb YriHl
HaKJOHA ¢ TOYHOoCTbio to =+0,05”. MMeeTcs onuit HabaOAeHHH C NOMO-
LIbI0 (OTO3NEKTPHYECKHX HAKJOHOMEpPOB 338 H3MeHEHHeM HAaKJIOHOB yyacT-
KOB NOBEPXHOCTH 3eMJIH B CEHCMHYECKHX pafoHax, Ha MecTe CTPOHTe.lb-
ctBa AHauxaHckoro H TokToryasckoro rugpoysnos [5].

Tpewinnnl, o6pa3oBaBlUHeCss B pe3yabTaTe aAedOpMauUHH COOpPYyIKe-
HHSl, H3MepAIOT C NOMOILbI0 OCOOHX MAasKOB, OpHKpenaseMhx no o6e
CTOPOHH TpellHHbH. H3amepas nepHoAHUECKH PACCTORHHA MeXAy MasKa-
MH, OnpelessloT H3MeHeHHs pa3MepoB TpellHH. CbeMKH TPellHH H Ha-
6/10NeHHA 32 HX H3MEHEHHEM BHIMOJHAIOT TakxXe nyreM ¢otorpadHpoBa-
HHA HJH 33PHCOBOK.

HMeiorcas 3/eKTpOHHHIE NPHGOPLI, € MOMOIUBIO KOTOPbIX H3MEHEHHA
BEJHUYHH TPellHH aBTOMATHYECKH 3aMHCHIBAIOTCA HA ABHIKYIUEACA JeHTe.

Kpome nepeukc/ieHHHIX TUPHMEHSIOT H ApyrHe cnocobul H npH6OpH
AN HaGnIOAEHHA 3a YCTOMYHBOCTBLIO H MPOYHOCTBIY COOpYyXKeHHH. Tak,
NPOBOAATCA HCMBITAHHA CTPOHTENbHLIX KOHCTPYKUHA NOA HCKYCCTBEHHO
CO3/laBaeMhIMH HarpyskaMH H HaNpfAMKEHHAMH, KOraa KpoMme reojesHuec-
KHX NPHGOPOB NMPHMEHAIOT NPOrH6OMepnl H HHAHKATOPH AJA OnpeleseHHs
BEeJIHYHH JHHEAHBIX CMelleHHH, KJIHHOMEeTPhl — AJS YrJIOBBIX, 4acTOTO-
Mepbl — AN KoseGaTeIbHHIX cMellleHuil. Bce smecTe B3sTOe cocTaBjsieT
BecbMa HeoOXOAHMYI0O H OTBETCTBEHHYIO 4aCTh CTPOHTENbHOrO NMPOH3BOA-
CTBa, ONHCAHHYIO B pfAje KHHI H NOCOGHIL.

TJIABA XXVI

OCHOBHBIE CBENEHHSA O PABBUBOYHbIX PABOTAX
NPH CTPOUTEJILCTBE KPYNMNHbIX COOPY)XEHHA

§ 174. Oco6eHHocTH pa3GuBouHbIX pabor
KPYNHbIX COOPYKEHUH

K KPYDHHM coOpyXeHHAM, pa3GHBKA KOTOPHIX 3acayKHBaeT 0Co6o-
ro H3yuyeHus, cJieyeT OTHECTH KPYyMHhle Y3/l FHAPOTEXHHYECKHX COOpY-
KeHHH (naoTHHu, ['AC, waw03bl, KaHamubl, NOPTH, THAPOTEXHHYECKHE TYH-
HeJH), KpPYNHhe MOCTh H NYTeNnpoBOAHl, YHHKaJbHLIE 1O BeJHYHHE H.IH
NO CJOXKHOCTH 3[aHHAl, 3CTaKaih, aTOMHHle PeaKTOpH, KPYMNHYIO CeTb
MEJHOPaTHBHHIX COOPYIKeHHM H T. A.

O6uee B pa3bHBKe COOpPYIKeHHA Jlo60ro pasMepa H CJAOXKHOCTH
COCTOHT B TOM, YTO C MPOEKTAa BLIHOCAT HA MeCTHOCTb BCErjfa OAHH H Te
e reoje3nyeckHe 3J€MEHTH — JIHHHH, YIJbl, TOYKH OAHHMH H TeMH Xe
cnoco6aMu (cM. ra. XVIII) u no ofuieMy npaBHay — CHayajJa BbIHOCAT
T1aBHble OCH COOpYXXeHHH, OnmHpasicb Ha TEOAE3HYECKYI0 OIOPHYIO CeTb,
a 3aTeM — BTOpPOCTENeHHhe OCH H BCe AE€TajIH COOPYXEeHHA, ONHPasAch
Ha rj1asHble OCH, 3aKpenJieHHHe Ha MECTHOCTH.

OCHOBHOH OT/IHYHTENbHOH 4YepTOH pa3GHBKH KPYNHMX COOPYXKeHH
ABJsieTCs 60/blIan CJAOKHOCTb H OYeHb BLICOKAA OTBETCTBEHHOCTb Camo-
ro mpouecca pa3GHBKH BCJEACTBHe 6oJiee BLICOKHX TpeGOBaHHH K TOY-
HOCTH paboT H Gojiee TAMKEABIX NOCJAEACTBHA ANA COOPYXEHHH OT Hecos
6J10€HHSI 3TOH TOUIIOCTH.

Heo6xonuMyl0 TOYHOCTH BBIHOCA B HATYPY reoAe3HYeCKHX 3.J€MeH=
TOB OMNpelensiOT CleuHalbHbBIMH pacyeraMH, PYKOBOACTBYfACh AOMyCKaes
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MLIMH TOrpeilHOCTAMH B CTPOHTEe/bCTBE. TaKAe pacyeThl  BLINOJHAIOT
reoje3HcTH. Boofuie ke TexHHYeCKHe MPHEMBlI H TOYHOCTb re0Ae3HYEeCKHX
paboT YCTaHaBAHBAIOT AJISl KaXKAOr0 KPYINHOro COOPyXKeHHs oco6o, py-
KOBOACTBYSACb He TOJIbKO BeJHYHHaMH CTPOHTEJNbHHX JONYCKOB, HO H
KOHCTPYKUHEH COOpYXEHHA H Cnoco6aMH OpraHH3auHH H TEXHOJIOTHA
npouecca BO3BeAEHHA AAHHOro CcoopyxeHHda. B maiob6oM TakoMm caydae
TpebyeTci COCTaBHTb «TexHHYeCKHe YKa3aHHA M0 NMPOH3BOACTBY reoje-
3HYeCKHX pabot». Pa3paboTky TexHHUeCKHX YyKa3aHHH reofe3HCThH MO-
ryr BRIIOJHHTbL TOJNbKO C yYacTHEM CTPOHTeJeH, B TOM 4YHCJe H aBTOpPOB
NpOeKTa COOPYKEHHS.

Ias BHHOCA C MPOoEKTa Ha MECTHOCTb MPAMOA JIHHHM IPHMEHSIOT
B 3aBHCHMOCTH OT Tpe6yeMod TOYHOCTH NpuOOpL, MepeyHCJeHHbie B
§ 17.

JJs 00CTPOeHHsT Ha MECTHOCTH NPOEKTHbIX FOPH3OHTaMbHLIX YIVIOB
NpUMEHSAIOT TEONOJHTH, ONHCcaHHHe B § 28—34, 4, KpoMe TOro, BLICOKO-
TouHble TeoRoauTH TT2”/6” n OT-02.

§ 175. OcHOBHLIE NPAaBHAA CO3/1aHHA reo1e3n4ecKon
OfIOPHO CETH NPH CTPOHTENBLCTBE KPYNHBIX COOPYIKEHU#

[lnaHoBaa onopHas ceTb AOJKHa o6GecmeyHBaTb BLINOC B HaTypy
OCHOBHHIX (rJ1aBHBIX) OCeH COOpYXeHHil — TakoBO TpedoBaHHe K ITOH
ONMOPHOH CeTH B npeo6GaajaiomleM uHcsae cayyaeB. BropocreneHHble OCH
pa3buBaOT OT OCHOBHOH oCH. [IpH Takom nopsinke pabot Jerye obecme-
YHTDL [€TaAbHYI0 Pa3bGHBKY COOPYyXKeHHA C 3ajaHHOH ToyHocTbio. Ec.aH
BCe M(e OKa)eTcA Heo6XOAHMbIM Pa30HBATb H BTOPOCTENEHHble OCH CO-
OpYXKEHHS OT ONOPHOH CeTH, TO MOCJeAHsAs AOJKAA ObTh CO34aHA C eLie
6oJsiee BBICOKOH TOYHOCTbIO, 4eM 3TO TpeOyeTCcA A/ pa3GHBKH OCHOBHALIX
oCeH, NOCKOJIbKY HAONYyCKaeMblie NMOTPEIIHOCTH B AE€TaJsX COOPYKEHHS Bbi-
pakaloTcs MeHbWHMH BeJMHYHHaMH. Pacuer Heo6XOAHMOH TOYHOCTH cerH
NpH 3TOM 3HAYHTEJLHO OCJIOXKHSAETCH.

K reonesnyeckofi  OmopHOH ceTH, CO34aBaeMOH Ha CTPOHTEJbHOH
nJollaAKe, NPeAbABIAIOT caeaYollHe Tpe6oBaHHA:

a) npejeibHbie MOrpellHOCTH B ONOPHOH C€TH AOMKHH ObiTb MeHb-
we (Mo KpaliHed Mepe, B ABa pa3a) MNOrpellHOCTeH, AOMYyCKaeMHX NpPH
BHHOCE OCell COOpyxeHHA C npoekta B Hatypy. Ho B psae cayuaes,
KOria, HanpHMep, [AOoNyCKaeMasi MNOrpeiiHOCTb OyNeT HaXoAHTbCA MNoxa
BJHSIHHEM HECKOJIbKHX HCTOYHHKOB IMOTrpelIHOCTeH, TpeGOBaHHA K TOY-
HOCTH OMOpHOW ceTH eue 6oJjee MOBLILAIOTCHA, YTOOH OCNabHTb BJAHSIHHE
ee NOorpeHIHOCTe# Ha TOYHOCTb PAa3OHBKH ocedl COOPYIKEHHS;

6) cnoco6 cO3faHHA OMOPHOH CeTH (TPHAHTYJAALHHA, MONKTOHOMeT-
pHsA, TPHJaTepauHs, XOAH HJAH CeTb reOMETPHYECKOrO HHBEJHPOBaHHSA)
AoJKeH OnhTb Bhi6paH ¢ yyeToM yao6CTB AAf H3MepeHHA Ha JaHHOMH
MECTHOCTH H JOCTHXEHHI 3aXaHHOH TOYHOCTH CeTH C HaHMEHbIIHMH 3a-
TPAaTaMH YCHJHH H CPeACTB;

B) dopMa CeTH, YHCJIO H MECTOMNOJIOXKEHHe ee MYHKTOB JOJXKHLI OT-
BeuaTb YAOGCTBY pa3bGMBOYHLIX pabOT C 3aAaHHOA TOMHOCTBIO H COXpaH-
HOCTH DYHKTOB CeTH Ha BeCb NEPHOJ HX HCNOJb30BaHHA NPH CTPOHTE/b-
CTBe, a YacTb NMYHKTOB H Ha MePHOJ IKCOJAyaTauHH COOpYXKEHHA.

Tak Kak pasmepnl COOpPYMKeHHH, TOUHOCTb HX BO3BeJeHHA H YCJO-
BHA MECTHOCTH MOryT OHTb CaMblMH Pa3jIHYHHIMH, TO H ONOPHHE CeTH
MOTYyT OLITb Pa3AHYHLIMH [0 TOYHOCTH, cNOCO6Yy HX CO33aHHs, no (op-
Me, YHCJY MYHKTOB H PaclMOJIOXKEHHIO HX Ha MecTHocTH. [lostoMy 3apa-
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Hee COCTaBJAIOT NPOEKT OnOpHOd ceTu, CONPOBOXKAaeMbli pacueTaMH
TOYHOCTH CETH, HeOOXOAHMOR AMA YAOBJIETBOPDEHHS 3alaHHOH TOYHOCTH
pa3buBkH coopyxeHui. IIpoeKT onopHOE ceTH H300paxkalT Ha Tomorpa-
¢uueckoit kapte kpymHoro Macwrab6a (1:2000—1I:10000). Cocrasae-
HHe NPOEKTa OMOPHOH CETH ABAfAETCA OAHOH H3 HaHbOJiee OTBETCTBEHHHIX
H TPYNHHX re0Je3HIeCKHX 3ajay Ha CTPOHTeJbCTBe. ITH 3ajayd OGHYHO
BBINOJIHAKT HHXEHeph-Tre0Je3HCTH, HO C HeNnpeMeHHhM Y4aCTHeM CTPOH-
TeJIeH B POJAH KOHCYJAbTAHTOB IO BONPOCAM BEJIHYHH AOMYCKaeMHX MO-
rpeiiHoctedt B pa36HBOYHHX paboTax, 0OCOGEHHOCTH H OYepeLHOCTH pa3BH-
THA XO0Aa CTPOHTEAbHHX paboT, MeCT pacnoJoOXeHHUs NOACOOHHX COOpY-
KeHHH H CKNaJl0B CTPOHTeJIbHHIX MaTepHaJoB H T. A.

Ecau ans cTpoHTeNbCTBa KPYNHWX YHHKAJbHHIX COOPYKEHHHA MOT-
pebyerca onopHas reose3Hyeckas ceTb HeOOLIYHOH, CBepXBhLICOKOH TOY-
HOCTH, TO 3Jech HeOOXOAHMH Hay4yHO-HCCJeAOBaTeJibckHe paGoThl €
nenbl0 Pa3pabOTKH HOBHIX KOHCTPYKIUHH reofe3HuyeCKHX MPHOOPOB H HO-
BbiX MeTOA0B H3MepeHHH H NOCTPOeHHH, ¢ y4yeTOM HAKOIJNEHHOTO ONKTA
nogo0HHIX HCCJAeJOBaHHH, TAaKHX, HanpHMep, KOTophle OblJH NPOBEJEHH
AN cTpoHTeabcTBa CepnyXOBCKOrO YCKOPHTeAsl 3/]1eMEHTapHHX 4acTHU.
Ho # o6blYHBIMH reone3nyeCKHMH NpHOOPAMH MOXKHO 3HAYHTEAbHO MOBHI-
WaTb TOYHOCTb, €CJAH COOTBETCTBEHHO H3MEHATb M COBEpPIUEHCTBOBATH
MeTOAHKY H3MepeHHH. M3BecTHo, HanpHMep, 4TO eC/AH reoMeTpHuecKoe
HHUBEJHpPOBAaHHE BBHINOJHATH KOPOTKUMH Jyd4aMH (3—6 M), TO MOXHO H0-
CTUTHYTb TO4YHOCTH 10—15 MKM [26].

HHoraa B Xo4e caMOro CTPOHTeNbLCTBA BO3HHKaeT HeOGXOAHMOCTb
B [JONOJIHHTENbHOM Pa3BHTHH ONOPHOA CeTH, B ee MOJepHH3auHH. Takylo
JAOMOJNIHHTEJNbHYIO CeTb CO3Aal0T, HalpHMep, Ha NepeMhYKax KOTJOBAHOB
I'3C ans pa36HBKH O6bIYKOB MJOTHHAI.

ToukH oOMOpHO# ceTH 3aKpenasioT MO-Pa3HOMY B 3aBHCHMOCTH OT
HeO6XOAHMOro Cpoka COXPaHHOCTH TOYKH B He3b6/eMOM  MNOJIOXKEHHH
Xene306eTOHHLIMH MOHOJIHTaMH, MeTaJJHYeCKHMH Tpyb6aMH, o6pe3kaMH
penbcoB, nepeBAHHBIMU cToJa6aMH. HaubGosee Haje)XHO 3aKpenasiloT 3Ha-
KH, COXpDaHfeéMble H Ha MepHOA SKCNJAyaTauHH COOPYXKeHHH, 0COGEeHHO
Te, KOTOpPble HCNOJb3YI1CA AJS Hab/OOeHHH 3a ocaaiKaMH H CABHraMH
coopy:eHHiH. KOHCTpyKuHA M 3aKkNajKa B FPyHT 3HAaKOB NJIaHOBOH omop-
HOA CeTH JO0JKHh MNO3BOJIATL LEHTPHPOBATb TEOLOJIHT HENOCPeACTBEeH-
HO HaA TOYKOM, 3aKpelisieMOii 3HaKOM, — 3TO Heo06XOAHMO Aas pa3bu-
BOYHbIX paborT.

Ins KOHTpOas Ppa6Go1 YHCJO H3IMEpPEHHHIX SJEeMeHTOB OMNOPHOH reo-
le3HyecKoii ceTH (TOPH3OHTA/IbHBIX YIrJOB, PaCCTOSHHA, MNpeBHIIeHHH)
Bceraa ObiBaeT 6O/bIIHM, 4eM TO MHHHMAaJbHOE HX YHCJO, NIPH KOTOPOM
yXKe MOXHO BHIYHCJIATb KOOPAHHATH HJAH oTMeTKH, M36nTOYHHE H3Me-
pPEeHHA AalI0T BO3MOXKHOCTb H 00s3bIBAIOT NMOAYHHATb Pe3yJbTaThl H3Mepe-
Huil, HanpuMep CYMMhl YrJOB B TpeyroJbHHKe, CyMMH [IpeBHIUEHHA B
COMKHYTOM HHBEJHDHOM Xoae H Jp., HX TEODETHYECKHM BeJHYHHaM.
B onHOH H TOit XXe ONOPHOH CeTH BO3HHKAeT 4YacCTO HECKOJbKO I'eOMeTpH-
YeCKHX YCJNOBHH, KOTOPbIM NPHXOAHTCA MOAYHHATbL pPe3yJbTaTh H3Mepe-
HUH, He HCKaxXas, OAHako, nocaeiHux. TakuM o6pa3oM, BO3HHKaeT 3a-
Jaya MO YpPABHUBAHUIO H3MEPEHHBIX BeJHYHH. ITy 3ajauyy pelnarnT ¢
NoMOUIbI0 0CO60r0 MaTeMaTHYeCKOro annapata, Ha3niBaeMOro merodom
HauMmeHrbuux Keadparos, KOTOpHI N03BO/NseT HaXOAHTb HaHGojee Be-
posTHHe, HanboJjee JOCTOBepHbe 3HAYeHHA YpPaBHHBAeMhIX BeJHYHH —
B KOHEYHOM CyeTe KOOPAHHAT H OTMETUK TOYEK OMOPHOH CeTH.

YpaBHHBaHHe re0Je3HYeCKO ONOPHOA CETH BhLINOJHAIT OOGLIYNO HH-
JXCHepH-Te0Ae3HCTHI.
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§ 176. N'eone3anyeckne paborTun
NpH CTPOHTENbLCTBE MOCTOB

Jlna npoeKTHPOBAaHHA MOCTa Heo6x0aHMa Tomorpaduyeckas KapTa
peyHoli AOJHHH C NOAPOOGHHM H306paKeHHeM KOpeHHhX GeperoB, MO#-
MH, a Takxe pycaa pekH. Oco6eHHOCTb TonorpagpHYECKOi CHeMKH CO-
CTOHT B TOM, 4TO B STOM Cjyyae HeoOXOAHMHI NpoMepH TJIyOHH OCHOB-
HOrO peyHOro pycJaa, crapope4ydi, osep. Crenelb NOAPOGHOCTH CBHEMKH
JHa BOAOEMOB 3aBHCHT OT noTpeGHOCTeH NPOEKTHPOBaHHs, YTO, B CBOIO
oyepeAb, 3aBHCHT OT pa3MepoB H KOHCTPYKIHH MOCTa, a TaKXe OT CNOCO-
6a NpOH3BOACTBA CTPOHTEJbHHIX PaborT.

Tonorpaduyeckas kapra peuHOil QOJHHBI, NMpeaHa3HauYeHHas [AJIfA BH-
6opa MecTa nepeceyeHHs peyHOH AONHHbI MOCTOBHIMH  COOPYXEHHSAMH
(Moct, n1am6a), DOJXKHA NMO3BOJHTb OLEHHTb MO TEXHHKO-3KOHOMHYECKHM
NpH3HaKaM pa3/iHYyHble BapHAaHTBl MOCTOBOTO Nepexoaa. STOMY YCJOBHIO
o6bl4HO yAOBJETBOPAIOT KapTh Macuita6os 1:5000 u 1:10000. Ouyesb
60/bILYIO MOJIb3Y MOTYT COCNYXXHTb B 3TOM JAeje MaTepHaJan a’podoro-
ChEMKH — (OTONJaHkl, a3pOPOTOCHHMKH.

[Tocne BLIGOpa Mo kKapre Tpacchl MOCTOBOrO mepexoja Tpaccy nepe-
HOCSAT B HaTypy H pa30GHBalOT No HeH nHKeTaX H KpHBble. Heob6xoaumyio
IJisl COCTaBJIEHHS! TNPOEKTa COOPYXKEHHH CbeMKY M0JAOChl MECTHOCTH
BHINOJHAT B Macwtabe 1 :2000 c BhicoTOI ceyeHHs | M, IUHPHHOHK OO0
100 M BnpaBo u no 100 M BJeBO OT TpacChl, B 3aBHCHMOCTH OT IUHPHHLI
naM6bu B ocHoBaHHH. ChbeMKYy 06bIYHO BeAYT € [OMOLL(bIO NOMNepeyHHKOoB
K Tpacce, HO B psje ClyyaeB MOTYT OKa3aTbCsi LenecO0OpPa3HLIMH MeEH-
3yJbHHH HJIH TaXxeOMeTPHYeCKHH MeTOAn CBHEMKH Ha OCHOBe pa3bHTOM
Tpacchl.

OnHOBpeMEHHO BLINOJHAIT H reoae3HdyeckHe paboTbl A8 obecne-
YeHHS] HH)XXEHEePHO-reoJIOrHYeCKHX M THAPOJOTHYECKHX H3bicKaHHH. [eo-
Je3HyecKHe paboThl MPH reoJIOTHYECKHX H3LICKAHHAX COCTOAT B OCHOBHOM
B IJIaHOBO-BLICOTHOH NPHBSI3Ke TOYEK ropHO-6ypoBhIX BbipabOTOK (CKRa-
XKAH H wyp}oB), NpejHa3HAYEHHBIX QJA HCCJIEAOBAHHA T[EOJOrHYECKHX
yCJOBHit MecTa coopyXeHusi, ['eonesHueckHe paboThi A8 THAPOJIOTH-
YeCKHX H3BICKAHHH COCTOAT B OMNpelesIeHHH OTMeTOK YpoBHe#d BoAbl B
pasible NepHOAL H B H3y4yeHHH HaNpasJieHHS CTPyH H ckKopocref mo-
TOKa.

B coctaB pa36HBOYHbIX pabGOT NPH CTPOHTEALCTBE MOCTOB BXOAAT!

1) co3naHHe NAaHOBO-BLICOTHOH re0Ie3HUECKON ONOPHOM CeTH; 2) BLI-
HOC Ha MECTHOCTb IIPOJOJILHOH OCH MOCTa MO MPOEKTHHIM  HaHHBIM;
3) pas6uBka oceli GeperoBniXx ycToeB; 4) pa3buBKa oced onop, 5) reo-
Je3HYeCKHe KOHTPOJIbHble H3MEpPEHHSi B Mpolecce BO3BEJEHHA MOCTa H
6) reonesHueckHe H3MepeHHs NpH cO6opke (MOHTax<e) MPOJETHLIX CTpoe-
HHH.

CocraB reosme3uuyeckHx pa6GoT Mo YCTPOHCTBY NOAXOLO0B K MOCTY
(BbleMOK B GeperoBbiX CKJ/OHAX, AaM6) caeaylowud: 1) pa36HBKa ocei
BbIEeMOK H AaM0 MO AaHHbIM TeXHHYeCKOro npoekta H pabounx uepre-
JKeH, a Takxe pa3bHBKa NONEpPeYyHHKOB K OCAM, 2) pa3bHBka Ha momne-
peuyHHKaxX ToueK GpPOBOK H MOAOLIB BbieMOK H naM0 H 3) reogesHyeckHe
NJJaHOBble M BLICOTHhle H3MePEeHHA B mpouecce NPOH3BOACTBA 3eMJSHLIX
pa6oT. BrICOTHOH omopo# cayxkat penepbl, yCTaHOBJEHHble B CTOPOHe OT
Tpaccel B nepHoa H3niCKaHHH, [lepea cTpoHTenbcTBOM MOAXOAOB H caMo-
ro MOCTa HHBEJHpPOBaHHe MOBTOPAIOT, YTOOW NPOBEPHTb HEH3IMEHHOCTb
TIOJIOXKEHHSA pellepOB 110 BLICOTE.
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Cnoco6nl H TOYHOCTb reojesHuecKHX paGoT aA/A YCTPOACTBAa BLIEMOK
H N1aM0 TakHe Xe, KaKk H AnA OPOH3BOACTBA 3eMJAsHHIX pabor. [IpH BO3-
BeJe€HHH MOCTa OHH 3aBHCAT OT pa3MepoOB, KOHCTPYKUHH H Ha3HaYeHHs
MOCTa, NpHYeM HaHOO/iee QOTBETCTBEHHHMH SBJSAIOTCA H3MepeHHA pac-
CTOSIHHA MO OCH MOCTa — OOWledi AJiHHB H PACCTOAHHA MEXAY CMeXHh-
MH onopamMH, Tak Kak ¢epMb MOCTa H ApyrHe 4aCTH MPOJETHOro CTpo-
e HHSl H3rOTOBASAIOT Ha 33aBOAAaX [0 NPOEKTHHWM pa3mepaM. BesHuyHHW A0-
NYCTHMBIX OTKJOHeHHAi (PAaKTHYECKHX PaCCTOAHHA MeXAYy ONOpaMH OT
MPOEKTHHX MOryT OhITb HAacCTOJNbKO MaJhIMH, YTO AJIf H3MEpPeHHH NpHXo-
LHTCAA HCMONb30BaTh BLICOKOTOYHhIE TE€OAOJHTh H HHBapHHE JIEHTH (HJH
NPOBOJIOKH), a Ha CTPOHTe/bHOH NJaollanKe CO3AaBaTb reO0Le3HYeCKYIO
Oonopy MeTOAOM TpHAaHryasiuud (puc. 169, a); k BumoaHeHHIO pabor
OGLIYHO NPHBJEKAOT TreOAe3HCTOB. 3apaHee, M0Jb3YfACb KOOPAHHAaTaMH
NYHKTOB TPHAHTYJAALHH H LHEHTPOB ONOP, BHYHCAAIT YraW By, P, ..., Vi
Y2 H NO HHM ONpPefesiiOT [10JI0XKeHHe LEHTPOB OMop myTeM 3acedeKk C
ABYX MNYHKTOB TpHaHryasuHH. TodyHocTb H3MepeHHa OasucoB MOCTOBOMH
TPHAHTYAALLHH H TOYHOCTb TEOJOJHTOB [AJs MOCTPOEHHA YIJoB P H vy
PaCCUHTHIBAIOT B COOTBETCTBHH C JONYCKaeMbIMH NOrPELIHOCTAMH B OI-
peaeneHHH OOWeH ANHHBI MOCTa H pacCTOAHHH MeXAY LEHTPaMH Omop.

Bnauane nosoxxeHHe touyek /, 2, 3... UE€HTPOB MOCTOBLIX ONOp ycTa-
HaBAHBAOT MNpHOAHIKEHHO, ¢ norpewxoctbio 10—15 cM, urobm onpeae-
JHTb MeCTO pacnoJioKeHHfi KoJojueB (HJH KEeCCOHOB, HJH NOMOCTOB
Ha cBafiXx) AJa YycTpoficTBa ¢yHAaMeHTOB ONOP. ODTH TOYKH B 3aBHCH-
MOCTH OT rAyOHHH BOJOeMa 3aKpenssloT Ha BOJe — CBaAMH, Oyikami,
BeXaMH Ha ClelHaJbHO HAaMHTHIX OCTPOBKax, a Ha 6Geperax — CTBOpHLI-
MH 3HakaMH /', 2, 8’... 4 Ha ocH MocTa 3Hakamu A’, A u C’, C (pHuc.
169, 6).

Ha BniBeseHHO#i 10 nmOBepXHOCTH BOAH KJajKe KOJOAlA Onpeaensi-
I0T MOJIOXKEHHe LeHTpa H oceil  OIOpPH — NPOAOJBHOH H NONepevyHoH,
NoJIb3ysACb 3aKpelJieHHhIMH Ha Oepery CTBOPHRIMH 3HaKaMH OCH MOCTa
(pHc. 169, 8) H nyHkTaMu TpuaHryasuuH. OT nmonepeyHoft H NMPOAOJbHOI
oceil onopul pa36HBAIOT KOHTYP KOTJOBAHA ONOPH.

[To BhiBeaeHHH A0 MOBEPXHOCTH BoAHW (PyHaaMeHTa ONOPH CHOBa €
TOYHOCTBIO NOpfAAKa 2—3 cM OnpefesilOT MOJIOXKEHHe LEeHTpPa OMoph H
ee ocefi Ha noBepxHocTH ¢yHnameHTa. OcA 3aKpenaslOT Ha ¢pyHAaMeHTE
pHckamu. OT ocedi ¢ MOMOLUBIO CTAaJbHOH pPYJETKH pa3GHBAlOT KOHTYP
TeJia OTOPHI.

[locne goBeseHHsi KNaAKH TeJa ONOPH A0 NPOEKTHOH OTMETKH pas3-
6uBalOT ellie pa3, HO YKe C TOYHOCTbIO mopsiaka 1,2—1.,5 cM nonoxkeHHe
LCHTpPa ONOpW H ee OcCeil, a 3aTeM C TaKOH e TOYHOCTbIO pa3bHBaIOT
Ha NOBEpPXHOCTH ONOPH KOHTYp noadepMeHHOH MAOLIAAKH OMNOPHI.

Pa36uBky onop Mocta BEeAYT H C NoAMOCTeH, YycTpaHBaeMHX Ha
BpeMEeHHhIX CBasix, H MO AbAY, I'le YCTPaHBaIOT HACTHJ H3 JOCOK MO OCH
mocrta. [Ipn 3TOM HepeAko ANA NMPOH3BOACTBA KOHTPOJbLHBIX H3MepeHHH
HacTHA H3 NOCOK YCTPaHBAOT elle NapajseJbHO OCH MOCTa Ha paccTos-
HHH 10—20 M oT Hee.

B npouecce Bo3BeleHHs OMNOPH MEPHOAHYECKH NPOBEPSAIOT OTMETKY,
A0 KOTOpDOH OHa JOBeAeHa Ha MOMEHT npoBepkH. [JA 3TOro HHBEJHPHHE
XOAKl MPOKAAALIBAIOT MO ONOpaM, KAaK TOJbKO OHH MNOAHHMYTCsA Bhlille
ypoBHA BoAH. Heo6X0AHMYI0 TOYHOCTb TAKOrO HHBEJHPOBaHHA ompeje-
JSAIOT B COOTBETCTBHH C AONYCKAEMLIMH OTKJOHEHHAMH OMOp OT MPOEKT-
HbX OTMeTOK. HauBhicluylo TOYHOCTb NpeabABAAIOT K BaicoTe noadep-
MEHHOH NJolafKH — ee (aKTHYeCKas OTMeTKa He AOJXKHA OTJIHYATHCA
OT NpOeKTHOH 6osee ueM Ha 5 MM. OTMeTKH NOABOAHOH 4acTH Omop oI-
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pelensloT 3aMepaMH OT YpOBHa BOAH. McxonHbe 1 HHBEJHPOBaHHA
penepH pacmoJsaraloTcfi Ha Oeperax, BpeMeHHhie peHepH B BHJ€ KOCTH-
Jefi, CKOG yCTaHaBJHBAIOT Ha ONOPax.

OueHb OTBeTCTBeHHhle H TOYHHE IeOfe3HYeCKHe H3IMepeHHs BelyT
3aTeM B Mpouecce MOHTaXKa MOCTOBHX ¢epM IO 3aBepLIeHHH CTPOHTEJIb-
ctBa mocta. ITpu atoM TwwaTeabHO, C morpewHocThio He Gosee 1 : 20 000,
H3MEpAIT pPacCTOAHHA MeXNy noidepMeHHhMH MeTaJIHYeCKHMH 3aK-
JaJHBIMH YAaCTSAMH Ha CMEXXHbIX ONopax, NpOBepsAlOT pa3Mepnl CaMHX
¢epM H HX yacTed, NOCTOAHHO KOHTPOJIHPYIOT B NJIaHEe H MO BHICOTEe IIpO-
necc MoOHTaxa ¢depM H 0co6eHHO COOJ0feHHe MPOEKTHOH BeJHUHHH
«CTPOHTEJNBHOro noabeMar» (HeGoJbIOA MOABEM OT HayaJja Kaxioh ¢ep-
Mhl K ee CepelHHe, HHJXHHA R BepXHHH mosca ¢epM HMEIOT B BepTHKa.b-
HOH NJIOCKOCTH BHJ IJIaBHOA KPHBOH), BeAYT HaGJIOJEHHA 3a OCaJKaMH
ONOPp H BHINOJHAIOT HCIMONHHTENbHYI0 CbHEMKY M0 3aBepLIeHHH MOHTaXa
Kaxaoi ¢epMu. 3a ocagkaMH onop H nporH6aMH ¢epM MOA HarpysKof
BeAYyT reofie3HyeCkHe HabJOAeHHST H NO 3aBeplIEHHH CTPOHTENLCTBA MOC-
Ta, B MOMEHT ero HCMHTaHHi H B MEPHOJ 3KCMAyaTalHH.

Pa36uBKy MajlnXx MOCTOB BHIOJIHAKT CTaJbHHMH MEPHHMH NpHGO-
paMH (NeHTa, pyJaeTka), NPOBeiUHBaHHe JHHHIA H NOCTpPOeHHE NPAMKIX
yraoB — npu6opaMH C AHONTPaMu (3KKepbl, TOHHOMETPH), a 0003Haye-
HHe NPOAOJIbHOA OCH MOCTa H Pa3bHBKY LEHTPOB olNoOp H 6eperoBux yc-
TOeB — NPH NOMOILH NPOBOJIOKH, OPOTAHYTOH OT OAHOro Oepera Ha ApYy-
roi, H orBeca.



Yacrpr V

OCOBEHHOCTH TEOLE3HYECKHX PABOT
B roOPOACKOM CTPOHTEJILCTBE

F'JIABA XXVII

TOMOTPA®PHUYECKASA MOAOCHOBA
MPOEKTOB INIAHHPOBKH

§ 177. Kaprorpacduueckue maTepuani
paifOHHOM NJAAHUPOBKH

ITpoekT palOHHO# NJAHHPOBKH, T.€. NPOEKT HCMO/b3OBAHHA Tep-
PHTOpPHH Kakoro-iH60 pafioHa cTpaHW AJs noTtpeOHOCTell HapoAHOro
X035HCTBa, pa3pabaThiBaeTcsi C HCNOJb30OBaHHEM KapT Pa3HLIX Maclura-
60B. K OCHOBHhIM BHAaM PaHOHHOA NJIAHHPOBKH OTHOCATCA: ) nJaaHH-
pPOBKa NPOMBIILJIEHHHX PaHOHOB; 2) NNaHHPOBKA CeJBCKHX aJIMHHHCTpa-
THBHBIX paHOHOB; 3) NJAaHHPOBKA MPHrOPOJAHLIX 30H KPYMHLHIX TOPONOB;
4) nJaHHPOBKA CaHATOPHO-KYpOPTHhHIX paHOHOB H 30H MAacCOBOTO OTAHXA,

B HHcTpyKUHH MO COCTaBJIEHHIO NMPOEKTOB NJAHHPOBKH H 3aCTPOHKH
ropogoB (CH 345—66), yrBepxcnensoit [occtpoem CCCP 23 wMapra
1966 r., yka3biBaeTci Ha HeOOXOJLHMOCTb YYHTbIBaTb pe3yJbTaThl pad-
OHHOH NJIaHHPOBKH NpPH pa3paboTKe reHEPaJbHbLIX MJAHOB FOPOJUB H
NPOEKTOB NJIaHHPOBKH NPHropoAHbiXx 30H. Ha ocHoBe mpoekra panoHHO#H
NJIAaHHPOBKH OCYILECTBJSAETCA TaKXe BhIGOP YYacTKOB [JISl CTPOHTENbCT-
Ba [NpPOMBILUIJIEHHBIX TMNPeANpPHATHH H CBA3AHHBIX C 3THM JKHJHILHOTO,
KYyJbTYpPHO-OBITOBOrO, TPAHCMIOPTHOTO CTPOUTEJIBCTBA.

CocTaBJIeHHIO MPOeKTa PadOHHOH NJAHHPOBKH IpeJlliecTBYeT CO-
CTaBJieHHe CXeMbl NEpPCMEeKTHBHOrO pPa3BHTHA [JaHHOrO 3KOHOMHYECKOro
paHoHa (agMMHHHCTpaTHBHOro pailoHa). TakHe cxeMbl pa3pabaTuBalOTCH
Ha ocHoBe Kapt B Macuurabe 1:300000 H, ecain 3KOHOMHYeCKHH padoH
OTHOCHTEJILHO HeBeJHK, TO B Macuutabe 1 : 100 000.

CxeMbl paiiOHHOH NJUIAHHPOBKH NPHIOPOAHLIX 30H pa3pabaThiBalOTCA
Ha OCHoBe TonorpadHueckux kKapt B macwirabax 1:25000, 1:50000 4
AJis1 HauGoJsee cJOXKHHX MecT B Macwrabe 1:10000. B cocraB npoekra
PalOHHOH NJIAaHHPOBKH NPHrOPOAHOH 30HbI BXOAAT CJeAylOllHe rpadH-
yeCKHe MaTepHaJbl: 1) OCHOBHOH 4YepTeXX NPHropoAHOHA 30HHW (OMOpPHbLIH
NJaH); 2) NPOeKTHbIH NJIaH NPHropoAHOH 30HK Ha pacuyeTHHIi nepHon;
3) KapThl COBPEMEHHOrO HCNOJ/Ib30BaHHS TEPPHTOPHH; 4) CXeMa HHXKeHep-
HbIX ceTeH H HHXXeHepHOH MOATOTOBKH TePPHTOPHH.

[Teppasa cTagHs NpoeKkTa NJAHHPOBKH TOPOJCKOTO MPOMBILIJIEHHOrO
paiioHa pa3pabaThiBaeTCi OAHOBpEMEHHO € COCTaBJIEHHEM reHepaJsibHOro
naaHa ropoja. B cocraB npoekTra NJAHHPOBKH FOPOJACKOrO NPOMKIILJIEH-
Horo paioHa BxoAAT: 1) cxeMa niaHa ropoxa B macwrabax 1:10 000,
1:25000, 1:50000; 2) onopHblii maaH paidOHa, CXeMa NJaHHPOBOYHBIX
OorpaHH4YeHHiH, reHepaibHbIi nJaH paHOHa, CXeMa BePTHKaJbHOH MJaHH-
poBKH B MacwTtabax 1:2000, 1:5000; 3) cxema HHXeHepHOH MOArOTOB-
KH TEepPHTOPHH, cXemMa IpPOMbIIIJIEHHOTO H TOPOACKOro MaccaXXHpPCKOro
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TPaHCNOPTa, CXxema o6ulepailoHHHIX OCHOBHLIX HHXKEHEPHBLIX ceTed H Co-
OpY)XEeHHH, CXeMbl OYepedHOro OCBOEHHA TEePPHTOPHH C MOKa3lalHeM ca-
HHTApHO-3ALLHTHLIX 30H, CXeMa pa3MelleHHs KYJbTypHO-6hTOBOrO 06-
cayXusauus B maciurabax 1:5000, 1:10000; 4) cxeMn MO OCHOBHLIM
9JleMEeHTaM panoHa, yJHuam, NJoulaasM, HMEeIlMM apXHTeKTYpHYIO 3Ha-
ydMOCTh B Macwtabax 1:500, 1:400; 5) nonepeuHne npoduan OCHOB-
HuX yJauu paiiona B macwmraée 1 :200.

B coctaBe mpoekTa MNJaHHPUBKH FOPOACKOro MPOMBEILIJIEHHOTO paii-
OHa AOMXHBH OublTh CAeAyiOULHe AaHHbe, NOJY4YeHHe KOTOPHX CBSi3aHO C
BbiNOJIHEHHEM COOTBETCTBYIOLIHX KaploMeTpHyecKHXx pabot; 1) nanoimamH
(B ra) TeppHTOpHBM Bcero pafioHa; CyMMapHO# MJIOWIaAH TEPPHTOPHH, 3a-
HHMaeMOH MpPOMBIWNEHHBIMH TMPEANPHATHAMH, H CBSA3aHHHX C HHMH
001eKTOB B pafoHe; OOULeCTBEHHOro UEeHTpa paloHa; pe3epBHHX TeppH-
TOpHH; HEHCNOJIb3OBaHHHX TeppHTOpUA pa#ioHa, BKJIOYas HEHCMOJb30-
BaHHYIO 9aCTb CAHHTAPHO-33LIHTHOH 30HH; NOA OTBaNaMH, OTXOAaMH H
NpeANPHATHAMH Mo nepepaboTke B YTHJAH3aUHA OTXOAOB; y9acTKoOB, 3a-
HATHX HENpPOMHILJEHHRIMH 06bekTaMH (KHJHe, o6llecTBeHHbe 3AaHHfA),
O3e/IeHEHHs; 3aHATON JKeJNe3HOAOPOXKHhMH NyTAMH (ob6lias nJolanb);
Yauu, AOpOr, CTOAHOK AAs aBToTpaHcnopra (o6ulas naoilaab); TpaHC-
MOPTHBIX YCTPOIICTB APYFrHX BHAOB TpaHCNopTa (BO3AYWHOro, BOAHOrO
HT.A.); 2) obuwas AJAHHA B KM XeJIe3HOJOPOKHKIX NyTeld paioHa; aBTO-
Aopor; APYyrdx BHAOB TpaHcmopTa  (KOHBedepHOro, MHEBMAaTHYECKOro,
BOAHOTO H T.A.); 3) K03(PHUHEHT HCMOAb3VOBAHHA TEPPHTOPHH paioHa;
KO3(pQHUHEHT O3esieHEeHHA TEPpPHTOPHH; AJNHHA TPAHCIOPTHHIX MNyTeA Ha
1 ra TeppHTOpUH — XKeNe3HOZOPOXKHKX, ABTOMOCHJbHHX H T. A.; N10LLadb
YJAHL, AOPOr, YYaCTKOB AJSA CTOAHOK 8BTOTPAHCnopta Ha 1 ra TeppHTO-
pHH; IJolaab o3eneHeHHs Ha | ra TeppHTOpHH pafoHa.

[TpuBenenHbfi mepeyeHb AaHHHX, HEOOXOAHMLIX AJNS MpPOeKTa paHoOH-
HOMl MJIAaHHPOBKH FOPOJACKOr0 NPOMBILIJIEHHOro paHoHa, AaeT BCe OCHOBa-
HHA K BRIICHEHHIO B Ka>XAOM OTAeJbHOM Cay4yae HeoOXOAHMOH H AOCTa-
TOYHOA TOYHOCTH pe3y]bTaTOB, YTO, B CBOI ouyepeab, OyAeT ONpeRensith
Heo6XOAHMble MacWITabuh TomorpagHYeCKHX KapT, TeXHHKY H TOYHOCTb
KapToMeTpHYeCKHX paboT, BLINOJHAEMBIX AAf M[OJYYEHHS MepeyHc/ieH-
HBIX AaHHBIX.

B coctaB npoekTa pafiOHHOM NJAHHPOBKH CE€JAbCKOXO3AHCTBEHHOrO
pailoHa BxoafiT: l) mnJaaH COBpPeMEHHOro  HCIMOAbL30BAaHHA TEPPHTOPHH
pafioHa (OMOpHBIA MJaH), cOocTaBaseMblii Ha Tonorpadnyeckod MOAOCHO-
Be B Macwtabax 1:50 000, 1:100000; 2) npoekTHui#d naaH paiona (oc-
HOBHOM uepTeX) Ha TonorpadHyeckod MOAOCHOBe B rex Xe Mmacurabax;
3) cxeMa nepBoOYyepeAHLIX MepONPHATHH Ha TomorpacdHyeckoit nouoc-
HOBe B TeX Xe MacwiTtabax; 4) MOACHHTEe/NbHAA 3aMHCKa, MpelycMaTpHBa-
€TC BO3MOJMHOCTb HCINOJAB30BAHHA MaTepHanoB as’podoTocheMkH, MJa-
HOB 3eMJeycTpoiicTBa H ApP.

[ToapoGuo o paiionHo# niaanuposke cM. B [138].

§ 178. l'opoackas reone3nueckan cayxba

B ¥YnpaBneHHH [N1aBHOrO apxHTEKTOpPa KaXAOro ropoiaa HMeercs
reoje3Hyeckas 4acTb, KOTOPYIO NPHHATO Ha3blBaTb reofAe3HYecKOH CayxK-
60ii ropoaa. B Maabix ropoaax OHa COCTOHT H3 He6OJBILOH TPYNNH reo-
JEe3HCTOB, a B TakHX KPynHbix, kak MockBa, Jlenuurpan, Kues u 1.1,
opraHH3oBaHn naxe TpecTh (B MockBe — MocropreoTpecr), B cocTaBe
KOTOpPHIX HaXOAHTCA M reojioruyeckas cayx6a ropoaa. B sasayd reose-
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3HyeCko cJayX6Hm ropoaa, corsaacHo npukasy [locctpos CCCP ot
21/X11 1964 r. Ne 259, BxoaHT:

COCTaBJieHHe H BeJlleHHe OMNepaTHBHOTrO NJjaHa 3acTPOAKH, perHcTpa-
OHOHHOTO NJIaHa pacloJ/IOKeHHs MOA3eMHbIX KOMMYHHKAaUHH W artaaca
HHXEHEepHO-reoJIOrAYeCKHX BHIPaGOTOK;

Bhllaya paspeileHHH Ha Tonorpago-reoge3HyecKHe paGoTH H HHXKe-
HEpHO-reoJIOTHYeCKHe H3BICKAHHA Ha TEPPHTOPHH TOpPOLAa H MPHrOPOAHOH
SOHbI, NJIAaHHPOBaHHe, y4YeT H TEeXHHYeCKas NpHeMKa 3THX paboT,

PErHCTPALHA H XpaHeHHe TONOrpad)o-re0je3HYECKHX H HHMKEeHepHo-
reoJIOrHYeCKHX MaTepHa)oB,

OPraHW3aUHA OXPaHbl, PEMOHTa H BOCCTAHOBJEHHA TIeONe3HYeCKHX
3HAaKOB Ha TEPPHTOPHH FOpPOAa H NMPHrOPOJAHOMA 30HHI;

OTBOA 3eMeJbHhX YYacTKOB, BHIHOC B HATypy KpACHHX JHHHA 3a-
CTPOAKH H JApyrHe paboTh mo peryAHpOBaHHIO TEKYLIEro CTPOHTEeJbCTBA.

leone3nyeckas cayx6a BeAeT yueT H XpaHEHHe BCeX reofe3HYeCKHX
MaTepHaJIOB Ha TePppPHTOPHH ropoAa KaK N0 CO3RaHHIO Teole3HdecKOd
OMOPHOM CETH, TaK H MO TONMOrpadHYeCKHM CbHEMKaMm.

Buinoansia cBOIO nepBylo 3ajauy, recfeaHueckas cayx6a ropoga co-
CTaBASieT H peryjisipHo OOHOBJAsET CAeAyIOllHe AeXYpHhe, T. e. Ipel-
Ha3HauyeHHble And (PHKCAUHUH H3MEeHEHHH O TOPOACKOH 3acTpoiKke, NMiaHH
ropoja:

1. OnepaTHBHHI NJaH 3acTPOHKH roposa B MacwmrtaGe 1:2000 wau
1 : 5000.

2. PeructpanHoHHbIH NJaaH PacnoNOIKEHHA NOJA3eMHbLIX KOMMYHHKa-
nHit B Macwrabax 1:5000 uan 1:2000 kaKk AOKYMEHT y4eTHO-CIpaBOY-
HOTO XapakTepa, OTpa:KaloOUWIHA HaJH4YHe H pPaCMNoNOXKEeHHe CyLleCTBYIO-
LIHX noa3eMHBbIX certedl, H B Maciutabax 1:100—1 : 500, comepxauinit
TOYHOe MJaHOBOe MOJIoXKeHHe BCeX JHHHH ceTed, OTMETKH HX 3aJ/IoXeHHHA
H TeXHHYeCKHe XapaKTepHCTHKH.

3. Atnac (nnaH) HHXKEHePHO-reoJIOrHYeCKHX BLIPa6OTOK.

4. Ilnan kpacHuhX JHHH#A ropoxa B Macuwitabe 1 :2000.

5. Ilnan ropoacko# ueprw B Macuitabe 1:10000 uam 1 :25 000.

6. AnpecHuH naaH roposa B Macuita6be 1 : 2000.

7. Ilnan wkoabHoit cetTH B Macwmrtabe 1:5000 nau 1:10000.

8. I[lnaHbl TOProBOM CETH H KyJAbTYPHO-GLITOBHX YupeXXKAEHHIl,

l'eope3nueckue paGoTH Ha FOPOACKOR TEpPPHTOPHH MOTYT BeCTH H
¢$HHaHCHPOBATb JMIO6HE BeJOMCTBA H OPraHH3alUHH, MOJYYHB Ha TO pas-
peLleHHe TOPOACKOH reone3H4ecKOn CaAyxO6u. [ocOGloaXKeTHble acCHrHo-
BaHHA Ha reoje3HyecKkHe pa6oTE OoJbimoro ob6bveMa naanHpyer Toc-
crpoiit CCCP.

§ 179. l'eone3nueckasn onopHas ceTb
Ha rOpPOJACKMX TEPPHTOPHAX

IlnaHoBass H BHICOTHaf reojJe3nyecKasl OMOPHAsi CeTb HA TFOPOACKHX
H NOCeJKOBBX TEPPHTOPHAX CO3llaeTCs B pacuyeTe Ha YJIOBJETBOpEeHHe
Tpe6OBaHH K TOYHOCTH CO CTOPOHBI TonmorpadHyecKHx CbHEMOK B Mac-
wrabe 1:500 H co cTOpoHH pa3bHBOYHHWX PabOT MO nepeHeceHHI0 Npo-
€KTOB MJAHHPOBKH W 3aCTPOAKH B HAarypy. DTH ONOpPHHE CEeTH BKJAOYa-
JIOTCR B TOCYAapCTBEHHYI0 ONOPHYIO CeTh, a KJacCHPHKAUHA TOPORCKHX
ceTell YCTaHaBJIHBaeTCsi B 3aBHCHMOCTH OT NJoulaaH rOpoACKHX H moced-
KOBHX TeppPHTOpDHHA, B COOTBETCTBHH C JAaHHWMM, NPHBEAEHHHLIMH B
taba. 23 (cM. § 104).

318



[lpuBenennas B T1aba. 23 onophHas reone3Hyeckas ceTb CO3AaeTca
KaK Ha 3aCTPOEHHBIX, TaK H Ha He3aCTPOCHHLIX FOPOACKHX H MOCEJKOBHIX
TeppHTOpHAX. CTPOHTEALCTBO METPOMNOJHTEHA, KOJMIEKTOPOB CaMOTEYHOH
KaHa/H3auHH 60JblONH MPOTAKEHHOCTH 6e3 CTaHUHH NepeKkauykd, APYrux
COOpYyKeHHHA 0cO6u BHICOKOH TOYHOCTH TpeOylOT CO3JaHHA ONOPHOH reo-
lle3H4YeCcKol ceTH 6onee BLICOKOA TOYHOCTH, 4eM B OOBIYHBIX YCJIOBHAX.
Takaa onopHas ceTb NpoeKTHpyeTcs 0co60, HA OCHOBE pacueToB ee TOY-
HOCTH B YBfi3Ke C JOMYCKaeMbIMH MOrpeurHOCTAMH B CaMOM COUPYXXEHHH
KaK NpH CTPOHTEAbCTBE, TaK H B NEPHO] 3KCIJyaTallHH.

CoraacHo ofmeMmy npaBHJYy reoje3HyecKkas ONOpHAas cetb, rae Onl
(.11 HH HaxoXHJacb, pa3BHBaeTcsi OT MNMYHKTOB 6oJee BHCOKOro Kjacca
K 60Jiee HH3KOMY, MocJeJ0BaTeJbHO, HAa OCHOBe 3apaHee COCTaBJIEHHOrO
npoekta onopHo# ceTH. 'ocynapcTBeHHass ONOpHas CeTb Ha FOPOACKHX
H MOCENKOBLHIX TEPPHTOPHSIX MOXeT Pa3BHBATLCA, KaK H Ha J060H upy-
rOH TEeppHTOpPHH, METOAaMH TPHAHTYJSAUHH, TPHAATEpalHH, TMOJHIOHO-
MeTpHH 2, 3 H 4 KJaccoB, NMYHKTH KOTOPHX CJy}KaTl OHNOpOH A/ Ipo-
KJaAKH XO0N0B ropoAckoii noauroHoMerphu 1 u II pa3spsinos.

Kak BHAHO H3 Taba. 23, Ha TeppHTOPHAX mJouiabio A0 25 KM2 mJa-
HOBasi ONOPHasi CeTb MOXET COCTOATbL JHUIb H3 TOPOACKOH NOJIHTOHO-
meTpuH | u Il pa3pagos, a BhicoTHas — H3 HHBe/MpoBaHHA [V kuaacca,
Ha TeppHTOpPHAX pa3MepoM OT 2,0 A0 5 KM? — ropoackas MOJHrOHOMET-
pua Il paspsana, a Ha TeppHTOPHAX MJOILAALK A0 2,5 KM2 — TEOA4OJHT-
Hhle XOAbI.

T'ocynapcTBeHHYI0O ONOPHYIO CeTb CO3AalOT TaK, YTOOBHl Ha TeppHTO-
pHAX, 3aCTPOEHHBIX M MOLJEXKALHX 3acTpoiiKe B GiHKaillliHe roAHN, NPH-
XOAH/ICS B CpPefHeM OJHH ONOPHHIH MYHKT Ha 5 KM?, a Ha OCTaJbHBIX
TEPPHTOPHAX — OAHH MyHKT Ha 15 kM2 Heo6xoanMasa NJOTHOCTb MYHK-
TOB I'OCYAapCTBEHHOH CeTH H TOPOACKOH MOJHITOHOMETPHH Ofpeiensercs
npeaeJbHbLIMH JJIHHAMH TEOJUOJIHTHBIX XOJAOB, MPOKJ/JaAblBaeMhX MeX1y
ONOpPHHMH. MYHKTAaMH, a 3TO, B CBOI0 Oyepeab, 3aBHCHT OT Macuutada
CbEeMKH rOpoACKOW TeppHTOpHH. [IpH pacuetax 3a onopHble MYHKTH NpH-
HHMAIOT TaKXe y3JIOBble TOYKH TEOJOJHTHbIX XONOB (TOYKH NepecedyeHHus
HECKOJIbKHX XOJO0B), KOOPpAHHATH KOTOPBIX BBLIYHCJSMIOT KaK CpelHee Be-
COBOEe H3 KOOPAHHAT, MOJyuaeMbiX H3 Ka)JAOro Xoaa B OTAeNbHOCTH.
B Tabsa. 16 (cm. § 59) npusBoasiTcs npefedbHbie IQJHHH TEOAOJHTHHX
XOA0B AJIA pa3HhiX MacluTab0B ChEeMKH.

B pe3ysbraTe B 3acCTPOEHHOH YacTH JAOJIKeH MPHXOAHTbCA OAHH
ONOpPHMA NYyHKT Ha 8—12 ra. B HesacTpoeHHOM YacTH OAHH MYHKT MAOJI-
XeH nmpHxoauThcss Ha 30—50 ra mpH cbeMke B Macwutabe 1:2000 4 Ha
70—100 ra — npu chemke B macwitabe 1 : 5000.

[IpHn OTCYTCTBHH Ha rOpPOACKOH TeppHTOPHH K Hauyanay Tonorpagu-
YeCKHX CbEMOK MYHKTOB TFOCYyAapCTBeHHOH OMOpHON CeTH 2 H 3 KJaccoB
JONycKaeTc CO3JlaHHe CaMOCTOSATeJbHOM CETH TPHAHTYJALHH (TpHJa-
TepauHH) 4 Kiacca ¢ H3MEepeHHeM B CeTH TPHAHTYJAAlHH He MeHee YeM
ABYX ee CTOPOH; C TOYyHOCTbio He Huxke 1 :200 000; ocTtanbHHEe CTOPOHH
TPHAHrYNAUHH AOJKHH HMeTb TOYHOCTb He HHXe | : 75 000.

FopH30oHTaNbHHE YrAW B CaMOCTOATE/bHOH CeTH TPHaHIYJ/SLHH
4 Khacca U3MEpSIOT ¢ NOrpeuHocThio He 6oJsee 2”. JIJHHBI CTOPOH Tpe-
YrOJIbHHKOB TPHAHIY/SILHH AO/KHW OnTb B npenenax 2—5 kM. Hawu6o-
Jlee pacnpocTpaHeHHOH ¢QOPMOH TaKoi#l CETH SABASETCA MHOrOYroJbHHK
(NATH-CEMHYrOAbHHK), BepIIHHH KOTOPOrO pacmojaraloTcs 3a mpeje-
JIaMH 3aCTPOEHHOA 4YacTH ropoia H 3aKpenjsloTcs 3aJOXKeHHNMH B
TFPYHT TPOHHbLIMH LIEHTPAaMH H Hapy>XHHIMH 3HaKaMH — ITHPaMHIAaMH, CHT-
HanaMH. B cpeaHelt yaCTH MHOroyroJbHHKa ycTaHaBaHBaeTcs elle OdHH
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IIYHKT, NMONajaiollliti B 3aCTPOEHHYIO0 9acTh ropoja, MO3TOMY €ro coopy-
}aioT 06biYHO Ha Kphille 3AaHHsi. LIeHTpOM 3TOro NyHKTa SIBASETCA Me-
Ta/JIHYyecKast Mapka, a HapyXHBIM 3HakoM — nHpaMHaa. Cucrema Ttpe-
YroJbHHKOB OGpa3yeTcsi HanpaB/ieHHAMH MeXJy NyHKTOM B cepelHHe
MHOTOYroJibHHKa H NMYHKTaMH, Paclo/IOXXEHHHMH B ero BepuIHHax. .-
Hbl Ga3HCHbIX CTOPOH TPHAHTYAAUHH 4 Kaacca H3MEPSAIOT BBICOKOTOYHHI-
MH JaNbHOMEpaMH HJH HHBAapHHIMH TNPOBOJIOKAMH; MJIHHH OCTaJbHHX
CTOPOH TPHAHTYJSLHH BBHYHC/ASAIOT, NMOAb3yAcb AJHHAMH Ga3HCHHX CTO-
POH H H3MepeHHLIMH YIJIAMH B TPEYroJbHHKaX TPHAHTYJAIHH.

[To ykasauuio I'YTK, nanHomy B 1967 r., H3 KJaccHQHKauUHH ro-
PONCKHX ONOPHHIX CeTel HCKJIOYeHAa NONHrOHOMeTpHa 1 pa3psna noBbl-
IWeHHON TouyHocTH [64] W BMecTo Hee BBeJeHA KJaacCHPHKaLUHA MOJHro-
HOMETPHH 4 KJjacca, AJs KOTOpOil ycTaHOBJIeHb:: 1) HaMMeHbllas AJIHHA
cropod 250 M, cpeanss — 500 M; 2) AJHHB XOLOB MEXAY NYHKTaMH
TpHaHryasuHd He Gosee 10 kM; 3) cpexHsis KBaapaTH4YecKas morpewu-
HOCTb H3MEPEHHs TOPH3OHTaJNbHBIX YrioB =42,0”; 4) npeaeibHas OTHO-
CHTeJbHas HeBsA3Ka xoaa 1 : 25 000.

Texnuyeckass xapakTepHCTHKAa ropoJcKod mnoyHroHomerpuu [ u Il
pa3psagoB cJjeaywowlasn: 1) cpenusas KBajpaTHYeckast MOrpellHOCTb H3Me-
peHHs1 TOPH30HTAJbHOTO Yria COOTBETCTBEHHO =5 H 4-10”; 2) npenenbs
Hble IJHHH X040B 3 H 5 KM; 3) AJHHH CTOPOH MOJHTOHOMETDHH COOT-
BeTcTBeHHO 120—600 u 80—300 M; 4) anuHA x04a AO Y3JOBOH TOYKH OT
NMyHKTa BBICLIEr0 KJAacCa HAH pa3psala COOTBETCTBEHHO 3 W 2 KM; ) mpe-
IeJibHble HeBf3KH xona coorBercTBeHHO 1:10000 n 1:5000; 6) nyHKkTI
MOJIHTOHOMETPHH 3aKPEIUISAIOTCA KAaK FPYHTOBBIMH, TaK H CTEHHLIMH 3Ha-
KaMH.

Bonee noapo6Gubie cBeneHHs O CO31aHHH OMOPHOH reoae3HyecKol
CeTH Ha MOPOACKHX H IOCEJKOBBIX TePpHTOPHAX coaepxarca B «HHcTpyk-
UHH mo Tomorpago-reoje3nyeckHM pa6oTaM A4S rOPOACKOro, NoOCeNKo-
BOro H npoMmbilyieHHoro crpoutreabctBa CH 212—73», ytBepxaensoft
T'occtpoem CCCP.

§ 180. BoicoTHas onopHas ceTb B ropojaax

BricoTHas reomesnyeckast CeTb, CO3JaBaeMasi Ha TOPOACKHX TeppH-
TOpHAX reoMeTpHyeckHM HHBeaupoBaHHeM I, I1I u IV kaaccos, caykur
ONOpPO# Kak Aaf TonorpadHyecKHX KpyNMHOMAcWITaGHbIX CHEMOK [OpoA-
CKOH TepPpHTOpHH, TaK H AN pa3bHBOYHHIX pabor. Ksaccw HHBeanpoBa-
HHS Ha3HAayalT B 3aBHCHMOCTH OT pa3Mepa TEePpPHTOPHH (cM. Taba. 23,
§ 104). BricoTHasn ceTb A0JXKHa ObITb NpHBA3aHa, KaK Npasuao, K«
NBYM MapKaM HJH penepaM rocyfapCcTBEHHbIX HHBeJHpoBOK. HHBenmp-
Hble CeTH Co3aalTc ¢ cobiioaeHHeM CJEAYIOUIHX TeXHHYeCKHX Xapak-
TepHCTHK:

Husenupuoie cetu Il kaacca: 1) MapkH H pemepsl pacnosararoTcs
Ha rOpOACKOH TEePPHTOPHH PaBHOMEPHO, C 3aKNaAKOii 3HAaKOB B 3acCTpo-
e€HHOH YacTH He pexe yeM yepe3 2 KM, B He3aCTpPOeHHOH yacTH — He pe-
)K€ yeM yepe3 D KM, pPacCTOAHHR MeXIy HHBEJHPHLIMH XOJaMH He 10J-
XHul GuiTb Gojee 10 KM; 2) nonycTHMas HeBfi3ka B HHBEJHPHOM XoOjae

BeIYHCASIeTCA' O popMyne f==45) L mm, rae L — Anuna x04a B KM.
Husenupubie ceth 111 knacca: 1) 3sHaku HHBeAHpPOBaHHA pacroJiara-
I0TCA Ha TEPPHTOPHH PaBHOMEPHO C PacCTOSIHHEM MeXAy HHMH He G6o-
Jec 200 M Ha yJHuax H mpoesgax NJOTHO 3aCTPOEHHbIX 9acTedl ropoaa
H ot 400 no 800 M Ha yauuax H npoe3aax cnabo 3aCTPOEHHhIX TEPPHTO-
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pHii; 2) nonycTHMble HeBA3KH B HHBEJHPHHIX X04aX BLIYHCJSAIOT NO (OP-

myae f==10y"L mM; ecin B HHBesHpHOM X0ze GyneT Gonee 15 cTaritui
Ha 1 KM, TO JAONYCTHMYIO HeBA3KY BLIYHCAAOT no dopMyse [=

=:t2,6Vn MM, rjle n — 4YHCJO0 CTAaHUHH B Xxoje.

HusenupHnie cetn [V knacca: 1) penepn HuBeaupoBaHus IV kaacca
yCTaHaB/JHBAIOT He pexxe ueM yepe3 0,2 KM B 3aCTPOEHHOA YaCTH H yepe3
0,5—2 kM B He3acTpOeHHO# 9aCTH ropoja, KpoMe TOro, B HHBEJHPHYIO
CeTh BKJIOYAlOTCA 3HAKH TNOJHTOHOMETPHH; 2) [IONYyCTHMYIO HEBS3Ky B

HHBEJHPHHX XO04aX BHYHMCAAIOT No ¢opmyne f==420Y L MM uau f=

=45/ n MM, rae L — fauHa Xo4a B KM; 1 — YHCAO CTaHUH B Xoze.
Bonee nmoapo6Ho co3nanHe BHCOTHOrO 060CHOBaHHA H3jaoxeno B HH-
crpykuudn CH 212—73.

§ 181. Tonorpadguueckne CbeMKH FOPOACKHX TePPUTOPHIi

[lpoekTHpOBaHHe NJAHHPOBKH H 3acCTPOAKH ropoaa, HayuHasg c CO-
CTaBJEHHA IeHepaJbHOrO IJlaHa ropoAa, OCYLUeCTBJSAETCS C HCIOJb30-
BaHHeM TomorpadHueckHx Kapt B Macwmrabax 1:10000, 1:5000,
1:2000, 1:1000, 1:500 (nozpo6uee cm. § 120), ans yero Tpebyercs
Npou3BeCcTH TonorpaduuyeckHe CHbeMKH TEDPHTOPHH ropoja B Tex e
MaciiTa6ax, CbeMKH BHINOJHAIOT, OMHPasACb Ha NYHKTH TeoAe3HYCCKOMH
OnopHO# ceTH, KpaTko onHcaHHOH B § 180, a TakXe Ha NMyHKTH CbeMoY-
HOro OGOCHOBaHHA, CO31aBaeMOro B Hayaje H B Mpolecce CbeMOYHALIX
pa6or. CaMo CbeMoyHoe OOOCHOBaHHe OMHPaeTCsi Ha NYHKTH reoje3H-
yecKo# OMOpHOH ceTH, co3naBas TAaKHM o6pa3oM eQHHHH Kapkac onop-
HhlX TOYeK, B eAHHON CHCTeMe KOOpPAHHAT H BHICOT AJf BCEeH TeppHTO-
pHH ropoja.

[InanoBoe cbeMoyHoe OGOCHOBaHHe CO3AaIOT NPEHMYLIECTBEHHO MYy-

TeM MPOKJAaAKH TEOJOJIHTHHIX XOIO0B, a BhICOTHOE — HHBEJHPHRIX XOAOB.
B WHctpykunn CH 212—73 ycraHoBaeHa clleayioliasi TeXHHYecKas Xa-
PaKTEpHCTHKA AJS TEOLOJHTHHIX XOAOB: 1) AJHHE CTOPOH TEOMOJHTHO-
ro xoaa AO/KHH OuHTb B mpelenax 20—350 M Ha 3aCTPOeHHBIX TeppHs
TOpHAX H 40—350 M — Ha He3aCTPOEHHhIX; 2) OTHOCHTe/bHas HeBs3Ka
B X0jax He A0JXKHa 6uiTh 60see 1 : 2000.
. Haubosbuias annHa Xxo4a COOTBETCTBEHHO STHM MacuwutabaM aJas 3a-
CTpoeHHOH TeppHTOpHH mpuHsaTta 0,8; 1,2; 2; 4 kM, AJA He3acCTPOEHHOMA
tepputopHd — 1,2; 1,8; 3; 6 kM. BenHuHHH AONYyCTHMHIX a6COJIOTHHIX
HeBAI30K YMEHbLIAlOTCA NpH cbeMKe B Macwrabe 1:500 mo 0,1 M H 10
0,15 M npu cbemke B macwtabe 1: 1000, ecnd anHHa xoaa GyaeT MeHb-
we 150 M. ToyHo Tak e YMEHbIIAIOTCA BEJHYHHBI JONYCTHMbIX HEBSI30K
po 0,25 M npu cheMkax B Macwra6Gax 1:2000 u 1:5000, ecan ajaHHa
xona 6yaner Kopoue 250 M, IonycTuMas yrsaoBasi HeBsi3Ka B TeOAOJIHT-
HhHIX XOAax BblyHcaAsieTcsl 10 ¢popmyJae

fB =d: l, V;,
rae n — 4YHCJO YIJIOB B XOJe.

BricoTHOe cheMoyHOe 060CHOBaHHe CO31alOT METOAAMH TPHrOHOMET-
pPHYECKOrO H reoMeTpH4YeCKOro HHBeJHpPOBaHHA. [lepBoe NpHMeHSIOT npH
cbeMKe penbeda c ceyeHHeM B | M; npu ceyeHHH MeHee | M NPHMEHSAIOT
reoMeTpHYeckoe HHBEJHPOBAaHHE TEeXHHYECKOA TOYHOCTH, JOmyckas He-

BA3KH B X0Jax, paBHuE 150‘}/2 mMu =10V n MM, rae L—YyHc/io KHAO-
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MeTpoB B XOJe, N — YHCJAO CTAHUHA B Xole. B xoxax TpHronomerpuue-
CKOro HHBEJHPOBAaHHA AONYCTHMhe HEBA3KH BHYHCAAIOT no ¢Qopmy.e
f=0,04SVn M, Tie S — cpedHid AJIHHA JIHHHH, Bhlpa)KeHHass B COTHSX
METPOB, 7 — YHCAO CTaHUHU. JINHHA XOAOB TPHIOHOMETPHUYECKOro HHBe-

JHPOBaHHA He Jonyckaerca 0ojee 2 KM.

HasnaueHue H Macwtabsl TOnorpapHYeCKHX CHEMOK B 3aBHCHMOCTH
OT CTaJHH H BH/]a NPOEKTHPOBAaHHA NOAPOGHO H3N0XeHbl B MHCTPYKUHH
CH 212—73. B TexHHYeCKOM OTHOLUEHHH HCIIOJIHEHHe CHEeMKH B MacluTa-
6e 1:10000 noaHocTbio coraacyerca ¢ Tpe6GOBaHMAMH COOTBETCTBYIO-

Tabauma 24

MakcHMasnbHOe pac-

' =
E E: CTOSIHHe (M) OT NpH-
@ o Z 6opa RO peHKH
= e QE NPH CbeMmKe
¥ bl Qo
3 f:::a Bra cbemkH S 2 x -
S s B> S %3
g |8 55| o |33 |23
| - 25 | % |&3E|%:8
a FI 3 g g k28 |8:3
= @6 == g | geR|=8D
0,5 MenaysbHas 70 | 250 150 | 200
0,5 | TaxeomeTpHuecKkas 60 | 250 150 | 200
1 MensyJibHas 100 | 300 | 150 | 200
1 TaxeomeTpuueckas 80 | 300 | 150 | 200
1:5000 | ¢ MeH3yabHas 120 | 350 | 150 | 200
2 TaxeomeTpHueckas 100 | 35C | 150 | 200
5 Men3yabHasn 150 | 350 150 | 200
5 TaxeomeTpHueckas 120 | 350 | 150 | 200
0,5 | Menayabuas 50 | 200 100 150
0,5 | Taxeomerpuueckas 40 | 200 100 150
| MeH3yabHas 70 | 250 100 150
1:2000 | . TaxeomeTpHyeckan 60 | 250 | 100 | 150
: 2 MeHayabhas 70 | 250 | 100 150
2 TaxeomeTpuueckas 60 | 250 100 150
0,5 | MeH3yabHas 30 | 150 80 | 100
1:1000 0,5 TaxeomeTpHueckas 20 150 80 100
’ | MenaynbHas 60 | 200 80 | 100
| TaxeomeTpHUYeCcKas 50 | 200 80 | 100
0,5 | MeHn3yabnan 20 | 100 €0 80
1:500 0,5 | TaxeomeTpuueckas 15 | 100 60 80
) 1 MeuayabHas 30 | 150 60 80
1} Taxeomerpuueckas 20 | 150 60 80




e nHcTpykunn T'YTK. OcobeHHocTH cbeMok B MacwTabax 1 :5000—
1:500 wusnoxennl B HMuctpykunu CH 212—73, Har6oJiee BaXHHE R3
HHX NpHBeleHHW B Taba. 24.

O Z0NyCTHMBIX DOrPEliHOCTAX B CbeMKe CHTYalWH H pesbeda CM.
§ 105.

MeTonHKa NMpPOH3BOACTBA TONMOTpPadUUECKHX CHEMOK FOPOACKHX Tep-
PHTOpHIi noapo6HO onHcana B [53].

§ 182. CbeMKa CymecTBYIOWHX NON3EMHLIX CeTeH
HHXXEHEPHBIX COOPYIKEHNH

ITonoxxeHne B nmilaHe W MO BLICOTE Pa3HOro poga TPyb6onpoBONOB H
KabeseH, COCTaBAAOWHX N0A3€MHOe XO3sAiCTBO ropojaa, onpepensior
OpH HCNOJHHTENbHOH CbeMKe, NpPH BCKPLITHIX TPaHIUEAX U KOT/JOBAaHax.
Heob6xoauMocTb B cbeMKke MOA3EMHBIX ceTefi B NEPHOA HX 3IKCIIyaTauHH
MOXeT BO3HHKaTb TOJBKO B OCOOHX cayuasax — IIPpH yTepe AOKYMeHTa-
IHH HCIOJHHTENbHOA CBHEMKH, NMPH BO3HHKAIOUIHX COMHEHHAX B IOJIHOTE
HAH NPaBHJbLHOCTH HCMOJHHTE/NbHOA CbeMKH, NPH COMHEHHSIX B OTHOLIe-
HHH HEH3MEHHOCTH MOJIOXXEHHAI COOPYXKEHHH CeTH 3a MEepPHON HX 3IKC-
NAYaTalUHH H T. I

s cbeMKH NOA3eMHBIX Cered CHayana HAaHOCHTCA Ha nJjaid Mace
wtaba | :500 BcA ropoackasi ceTb N0 HMEIOUIHMCH B COOTBETCTBYIOLLHX
FOPOACKHX YyuYpeXAeHHAX AaHHbIM. 3aTeM Ha MECTHOCTH NPOBOUHTCSH pe-
KOrHOCLLHPOBKA, NMPH KOTOPOH CJAHYaiT H3006pa’keHHe CETH Ha MJaHe C
HaTypoil H BHOCAT Ha NJaH AONOJHeHHA H H3MeHeHHA. IIpH pekorHocuu-
poBKe onpenensiior HeoO6XOAHMbLIH 006beM MNpeACTOSLIHX CBHEMOYHBLIX pa-
60T, MecTa 3aKnadkKH wyp¢doB (ecaH Ha MOBepPXHOCTH rAe-aH60 OTCYT-
CTBYIOT BbIXOAHW COOpPYXeHHH), 06CJIEAYIOT Yepe3 TYHHEJNH, KOJOLUL, Ka-
Mepbl, AIOKEph, BHINYCKH KAaHAJIH3allHH — KaXXAYyl0 H3 MOA3EeMHBIX NpO-
KNa[4o0K, YCTaHAaBJHBas ee Ha3HayeHHe, MaTepHaJs, H3 KOTOPOro H3roTOB-
JeHa, AHaMeTpn TpyO6, HalpaBieHHe TeyeHHS MXHIAKOCTH H APYrHe Tex-
HHYyeCKHe JaHHbe, HeoOXOAHUMble AJIA HHBEHTapU3alLlHH CEeTH H COCTaBJle-
HHS TPOEKTOB ee PeKOHCTPyKuHH. B mepuoa obcnegoBaHHs oNpeaensiiorT
NoCpeACTBOM [eOMeTPHYECKOr0 HHBEJNHPOBAHHA OTMETKH PA3JIHYHBLIX TO-
YeK COOPYXKEHHS — IHa KOJoAua, Bepxa TPyObl, KOJblla KOJMOALA; HHBE-
JHPOBaHHE BHINOJIHAIOT OT PenepoB rOpPOACKOH BLICOTHOH CeTH H OTMef-
KH BHYHCJAAIOT B e[JHHOH rOPOACKOH CHCTeMe BbLICOT.

B [55] npHBOAHTCA OnHcaHHe ABYX HAHaMeTpoMepoB TPYG KOHCT-
pykuun C. T1. KysneuoBa, KOTOphle «3HauHTEeAbHO 06Jer4aior pabory,
NOBLIIAIOT NPOH3BOJIHTENbHOCTb TPYAa H MOJHee 06eCleyuBalOT YCAOBHSA
TeXHHKH Ge3onacHocTH» (cTp. 211).

[1naHOByI0O H BBHICOTHYIO CBHeMKY BLIXOAOB MOJ3€MHEIX COOPYXKECHHHA
Ha NOBEPXHOCTb 3€MJH BLIIOJHAIOT ORHOBPEMEHHO CO CBLEMKOA ropoi-
CKHX YJIHI H KBapTa/JioB, Ha OCHOBe TEOJOJHTHLIX H HHBEJHPHBIX XOJO0B,
O KOTOpPHX CKa3aHO B NpeaniayllleM naparpage; BbIXOAbl MOA3EMHBIX Ce-
TeH NPHBA3LBAIOT NYyTeM OPOMEPOB PACCTOAHHH K CYUIECTBYIOLLHM Ka-
NHTaJbHEIM 3[aHHAM; Ha He3aCTPOEHHOA TEpPPHTOPHH oOlNpeaAenfdloTCs
KOOPAHHAThl BbiXOA0OB OT TEOAOJHTHbIX XOHOB.

[Ips OTCYTCTBHH BHXOAOB IMOJA3eMHHX COOpPY>XEHHH Ha moBepx-
HOCTb 3€MJIH CbeMKY HX NpH OTCYTCTBHH HaJeXHHX MarepHasoB HcnoJ-
HHTEJbHON CbEeMKH BeNYyT NOCPeACTBOM BCKpPHTHA wypdos H ¢ nomo-
b0 Tpybo-Kabesenckarenei. [lpubopnl K Meroabl MOHCKA NOA3EMHKIX
COOpPYJKEHHH NpH HHKEHEPHO-reoae3HyeckKnx paborax omwcanbl B [139].
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KoHcTpykuuu H ucnoab3oBaHHe Tpy6o-kaGeaeuckarenei TKH-2 wu
BTP-4 onucannt B [55]. IIpu6op BTP nosBoasier Ha npakTHke ompeje-
AT MOJIOXKeHHe Tpy6onpoBoaa ¢ ownb6ko#t 0,10—0,25 M. CnreMka u 06-
c/ieloBaHHe NOA3eMHBIX HHXKEHepHhX ceTefl Ha HNeACTBYIOIUHX [POMBILI-
JIEHHRIX NPeXNPHATHAX H MJoUlaAKaX H3JO0XeHH B [19].

B Hrcrpykuun CH 212—73 npeaycMorpeHa cllaya cjaeayiollHX Ma-
TepHaJIOB B pe3yJbTaTe PeKOTHOCLHPOBKH, 06C/e10BaHHSA, CbeMKH H HHBe-
JIHPOBAaHHUSA CYLIECTBYIOLULHX OJ3€MHLIX CeTel: CXeMbl TeOAOJHTHLIX H HH-
BeJIHPHBIX XOMAOB; a6pHCH CbeMKH INOA3EeMHbIX COODYX>XeHHH, MoJeBble
yraoMepHole H HHBeJHpPHble JXYPHajhl; BEAOMOCTH BLIYHCJIEHHA KOOpAH-
HaT; naaH (HJH cXeMa) C MOKa3aHHeM WYP(OB, KOJOALEB, MPHCOEIHHE-
HHI TpyO6, BBHINYCKOB H BBOAOB C HyMepalHeR 3THX 00DbeKToB; HCNOJ-
HHTeNbHbIl yepTex (NMPH HaJHYHH 33alaHHA HAa ero COCTaB/ieHHe).

[lon3eMHBle ceTH HaHoCAT Ha naaHwl Macwmrabos 1 :5000, 1 : 2000,
1:1000, 1:500, a B HCKJIOYHTEJNbHbIX CJAY4YasiXx H Ha IJaHW Macwraba
1:200, korza ceTb NOA3EMHBIX KOMMYHHKAUHH YJHUW CHJbHO pa3BHTa.
Ilpn HaHeceHHH MOA3eMHLIX ceTel Ha MJIaHBl HCHNOJb3YIOTCA MaTepHaJH
HCMIOJHHUTENbHOH CBEeMKH, PEKOTHOCUHPOBKH, 0OCNeqOBaHHA, CBHEMKH H
HHReHTapu3auHu cerel. Ilnanm Macwra6oB 1:5000 u 1:2000 cayxar
YYeTHO-CIpaBOYHBIMH JOKyMeHTaMH. Ha mnsanax Macmrabos 1:1000 #
1:500 moA3eMHble CETH HMEIOT TOYHOE IJIaHOBOEe MOJIOXKeHHe, MOJAMHCaH-
Hble OTMETKH 3aJI0JKeHHS COOpYXKeHHHl M MOJHYI0 TeXHHYecKyio Xapakre-
pucTHky. Ilpu cnoHOM Xapakrepe ceTedl AOMYCKaeTCA COCTaBJIEHHE KO-
nuii ¢ nnaHoB B MacwitaGe 1:500 oTaesbHO Ha Tpy6onmpoBOAL H HA Ka-
Geabhbie npoknaakd. Ho cunraercs nenecooG6pasHbiM HAHOCHTb Ha OpPH-
rHHan NJaHa BCe MOA3eMHble CETH, e TOJbKO 3TO BO3MOXHO, TaK Kak
3TO yaelleBasieT H ynpolnaer pabotry no H3aawHio naaHoB [55]. Ho
o6HJHe TeXHHYECKHX XapaKTepPHCTHK, KOTOpble MOJIKHBI ObITb MOKAa3aHH
Ha NnnaHe, 3aCTaBjseT NOKAa3bIBaTb YAaCTb H3 HHX Ha BLIHOCKAX HAa MOJSX
HIH HA OOpaTHyl0 CTOPOHY MJaHa, a TakXe B BHJe NPHJOXKEHHH K naa-
Hy. Bce nogseMHble CeTH NOKAa3hIBAIOTCA Ha NJaHax B OGIIENPHHATHIX
Ans BCcell CTpaHW YCJAOBHHIX 3Hakax. B kuure [55, ctp. 222—224] npu-
BOJIMTCA NepeyeHb TeXHHYECKHX XapaKTePHCTHK, KOTOpble CjeiyeT NOA-
NHCcLIRaTh Ha nJyaHax Macwra6oB 1:500 # 1:1000 npu H3o6paKeHHH
CJeny!OIHX TMoA3eMHbIX cerefi: 1) KaHaJH3alHH CaMOTeYHOH, BOLOCTO-
KOB, JpeHa)ka, 2) BOAONPOBOJa, HAaMOPHOH KaHaJH3auHH; 3) rasoBHIX
ccreii; 4) TensoBbix ceTed; 5) TenedoHHBIX ceredl; 6) 3nekTpocereii;
7) oO6wHx KoanekTopoB; 8) mnpouux Tpy6ompoBomos; 9) OesneficTBylO-
ILHX JiPOKJIaJOK.

HHa naanel ¢ u3o6paxceHHeM MNOJA3EeMHBIX CeTedl CJielyeT CHCTeMAaTH-
qeCKH HAHOCHTb BCe H3MEHEHHS B CeTsX, MPOHCXOASIlHe NPH PeKOHCT-
PYKitHH H pa3BHTHH HX. CBoeBpeMellHbIM MOXHO CYHTaTb TOJbLKO TO
ofno3NeHHe MNJaHOB, KOTOPOe OCYLIeCTBJSIETCA MO0 JAAaHHBHIM HCIOJIHH-
TeJL1I0H CheMKH Cpa3y JXe 10 3aBeplieHHH MocaeaHed.

§ 183. Kaprorpadunuecknii ¢poua ropona

MarepHaabl reoae3HyeckHx paboT, reoJOrH4YecKHMX, THAPOJOrHYECKHX
H3bICKaHHH, KaKHMH Gbl OpPraHH3alHAMH OHH Ha TOPOICKOH TeppHTOPHH
HH NPOBOAMJHCH, AOMXKHEI cornacHo HMuctpykuun CH 211—62 Toccrpos
ricpesaBaThCcsl B YNpaBJieHHe F1aBHOIO apXHTEKTOpa ropojla HJH 3a OT-
CYTCTBHEM MOC/JEAHEr0o B MecTHhe Hcmoakombl CoBeTOB HAPOAHHX Aeny-
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TaToB. B cooTBeTcTBHH C 3THM reofie3nyecKas Cayx6a ropoaa NpHHA-
MacT, CHCTeMaTH3lpyeT H XPaHHT CJeAywollHe reofe3HYeCKHe Mare-
pHaan: 1) KaTa/JiorH KOOPAHHAT NMYHKTOB TPHAHTYJSAUHH, MOJHrOHOMET-
PHH; 2) KaTa/JorH OTMETOK MapOK H penepoB BBHICOTHOH OMOPHOH CeTH
roposa; 3) NOAJHHHbIE NMJAAHWETH TONOrpadHYeCKHX CbHeMOK B MacLiTa-
6ax 1:500 —1:5000; 4) cocraBHTeJbCKHE H H3[1aTeNbCKHe OPHIHHABI
TonorpadHYeCKHX KapT TeX e MacwiTaboB; 5) KONHH Ha Npo3pauhoil
OCHOBE BCeX IJaHWeTOoB H KapT; 6) OTyeThl N0 BLIIOJHEHHBIM reojac3H-
yeckHM paboTam.

Bce nepeyuc/ieHHble reofie3HyecKHe MaTepHasbl NOJMKHH CHCTEMaTH-
9eCKH OOGHOBJATbCA H JONOJHATLCH, AOJKHBI HAaXOAHMTbCA «Ha YypoBHe
COBpPeMEHHOCTH», a BMeCTe C TeM Y/IOBJIETBOPATb IO KayeCTBY H KOJHue-
CTBY MHOroo6pasHbiM TpeGOBaHHAM NPOEKTHbIX H CTPOHTEJbHHIX paboT
roposa. Bce 3TO rOBOpDHT O CJIOXKHOH H OTBeTCTBeHHOH paboTe, KOTOPYiO
BHIMOJIHAET reofe3nyeckas cayx6a ropoga B 4acTH KaprtorpadHyeckoro
¢oHna. KaprorpapHueckHe oThaeabl reogesHyeckod cJyKObi, cyllecTny-
IOLlHe B KPYNHLIX ropojax, HJIH OTAeNbHble TPYMILl CIelHaJHCTOB B He-
6o/bLINX rOPOAAaX BHIMOJHAKT elle paGoThl MO COCTABJEHHIO HOBBIX TO-
norpadHyYecKHX HJAH KOHTYPHBIX KapT, HEOOXOAHMBIX 1Jf NPOEKTHPOBA-
HHA HOBbIX CTPOHTEJbHBIX OOBEKTOB Ha FOPOACKO} TeppHTOpHH.

CocTaBsieHHe HOBBIX KapT BelyT € cOOJ/IOfNeHHEM CJIeNYIOIHX NpaBH:
1) Macwitab cocrtaBasieMOH KapTohl He JOJIKeH ObITh KpynHee Macuitaba
HCNOJIb3VeMbIX KapT, TaK KaK B NMPOTHBHOM CJlyyae TOYHOCTb H CTeNeHb
noapoGHOCTH H300paXKeHHsi CHTYauHH H pesabeda Ha HOBOH Kapte He
6yayT OTBeuaTb NPHHATLIM CTAHAapTaM, OYAyT CXeMaTHYHBIMH; 2) Ho-
Bble KapThl AOJIKHBI COCTABJATHCA OTAENbHRIMH IJIAHLWIETAMH, PAMKH KO-
TOphX Mo ¢opMe H pa3MepaM HOJXHbBl COOTBETCTBOBATb NMPHHATOA B ro-
pone pasrpadKe H HOMeHKAaType KapT; 3) HOBble KapThl COCTABJAIOT C
cob6yioleHHeM BceX, BeCbMa CTPOrHX, MPaBHJ KAaPTOCOCTABJIEHHA KaK B
OTHOWIEHHH TOYHOCTH MepeHoCa CHTYyalUHH H penbeda C OpPHTrHHaNa, TaK
H B OTHOLIEHHH NOAOGHS NOCJEeAHUX C OPHTHHAJOM (MOrpelHoCTb nepe-
HOCa H300pax<eHHA He MNOJIKHaA npeBniuatbh =+0,4 MM, KOOpPAHHaTHHE
CeTKH AQOJXKHBI CTPOHTbCA C TOuHOCTbIO A0 0,2—0,3 MM); 4) HOBHIE Kap-
Thl COCTaBJfAIOT, PYKOBOACTBYAICh <«PEeJAKUHOHHBIM IJIAHOM», CIlelHalb-
HO COCTaBiAfeMBIM A/ KapThl KajAoro Macumiraba: 5) HOBbe KapTH Bhl-
yepyuBaloT B OOLIEMPHHATBLIX YCJOBHbIX 3Hakax; 6) B mpouecce cOCTas-
JIeHHs1 HOBOH KapThl BeleTc HayyHOe H TeXHHyeCKOe pelaKTHpOBaHHe
Kapthl. [locienHee ocoGeHHO HeoGXOAHMO mNpH reHepasH3auHd (0606-
IIeHHH) CHTyauHH H peabeda, HeH36exKHOM B CJay4yasx MepeHOCA HX C
Kapt Gosee KpymHoro Macuira6a, yeM MaciiTa6 cocTaBasieMOM KapTul.
CocTaB/ieHHYI0 TakHM 006pa3oM KapTy Ha3biBalOT COCTABHTEJNbCKHM OpH-
rHHAJ0M, C KOTOPOrO rOTOBAT H3JAaTeJbCKHA OPHrHHAJ.

[Ipn cocTtaBieHHH HOBBIX KapT INPHMEHSIOT pa3Hue cnocobbl, a
HMEHHO: 1) aHaNHTHYeCKHH, KOraa CHTyauHio H peabed H306paxKaior lia
KapTe, KaK NpH TEONOJIHTHOA H TaXxeoMeTpPHYeCKOH CbeMKax, Mo noJe-
BbIM MaTepHalaM CbeMOK; 2) (GOTOMEXaHHYEeCKHH, KOrAa HCHOJb3yeMbhie
KapThl H MJaHH ¢ororpapupyor B MacwiTabe HOBOH KapThl H H3 Mare-
pHanoB (OTOCHEMOK MOHTHPYIOT HOBYIO KapTy; 3) C TIOMOIUBIO MaHTO-
rpada; 4) ¢ NMOMOILbIO NPOEKTOPOB H PHCOBAJbLHHIX NPHOOPOB; 5) myTeMm
KONHPOBAaHHA (NIpH COBNajeHHH MacwiTaboB HCNOJb3YyeMOH H COCTaBAA-
eMoil KapT) Ha KaJbKy, BHHHNPO3 HJH Yepe3 CBETOBOe CTEKJo.

Jas Kaxaoro naaHuiera HOBOH KapTH CocTaBaseTcs ¢$HopMmyasp, 8
KOTOPOM XapaKTepPH3YIOTCSl KauyeCTBO HCNOJb3yeMHWX MAaTepHaloB, Cno-
COOH COCTaBJIEHHAI H BCe OTKJOHEHHS OT pelaKUHOHHOro mjaHa.
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Odns co3naHHsA H3AaTeAbCKOr0 OPHIHHAJa KapTH AeJaloT CHHHe ¢o-
TOKOMHH € COCTAaBHTEJbCKOrO OpHrHHaAJa B TOM Xe Maciurabe uau
c yBeaHueHHeM B 1,25 pasa. M3naresbCkHe OpHrHHAJb BblYepyHBAIOT
YepHOH TYIUBIO MO CHHEH KOMNHH, HaKJAeeHHOM Ha KeCTKYI0 OCHOBY (a.mo-
MHHHE, ¢aHepy). Paamepn pamok nyaHuera CHHell GOTOKONHH AOMIKHH
6LiTh IOCTPOEHHW C TO4HocTbio 0,2 MM. H3roroBieHHe H3ZaTeNbCKHX
OpHrHHAJIOB [OMYyCKaeTcA H Ha npo3pauyHbix niaactukax. [lo coapepxa-
HHI0O H3JaTe/IbCKHe OpHrHHaln MAO0JAXHH ObiTh TOYHHIMH KONMHAMH CO-
CTABHTEJNIbCKHX OPHTHHA/OB, HO OTJHYaTbCA OT MOCJeAHHX GoJjiee BHICO-
KHM KaueCTBOM BhIYepyHBaHHA H odopmJeHnHs. [locse KOppekTypH H31a-
TeJbCKHX OPHIrHHAJOB C HHX H3rOoTOBJIAIOT MedyaTHble (pOPMH H pa3MHO-
KAalOT B YCTaHOBJIEHHOM MOpsAJKe.

IJIABA XXVIII

BbIHOC NPOEKTA IMVIAHHPOBKH U 3ACTPORKH
B HATYPY

§ 184. BuiHOC B HaTypy oceit yJAHU H KPACHbIX JHHUA

OcymecTB/NeHHe NpPOEKTa MNJAHHPOBKH H 3aCTPOHKH HauHHaercs ¢
BHIHOCZ B HAaTypPy oced yaHU H KpacCHeIX JHHHH, a 3aTeM H BCeX 3JaHHH
H COOpY}eHHHA. BBIHOCHTb OCH YJIHI H KpacHHe JHHHH, NOJb3YACb TOJIb-
Ko rpa¢HYeCKHMH AaHHLIMH, B3SITLIMH C NPOEKTa, T. €. C MJAHOB Mac-
wTtabos 1 :500, 1:2000, He pa3peuiaeTca H3-32 HEJOCTATOYHOH TOYHOCTH
rpadHyeCKHX J[AaHHBIX OaA NpPeACTOALHX paboT OO MJIaHHpPOBKe H 3a-
crpofike ropoaa. Utobu ob6ecneynTr HEOGXOAHMYIO COrJacOBaHHOCTb Ha
MECTHOCTH BCeX yacTed MpOEKTa B I1eJOM, a TaKxXe C cyllecTBylolled
3aCTPOHKOH M CHTyalHei MECTHOCTH HeO6XOAHMO INOJIb30BaThCA aHaJH-
THYECKHMH LaHHWIMH, T. €. NAaHHbIMH, MOJY4YEHHhLIMH MNyTeM BHIYHCJCHHSA
00 33aJaHHHIM NPOEGKTHHIM PAacCTOSAHHAM KOOPAHHAT TOYEK nepeceyeHHs
ocell YyJIHL, yrJOBHX TOYeK KPAaCHBIX JIMHHH, a MO NOJY4eHHHM KOOpAaH-
HaTaM — BBIYHCJIEHHA JHPEKIHOHHLIX YIJOB COOTBETCTBEHHbIX Hampas-
aennii. I'paduueckoe omnpeneseHHe KOOPAHHAT Ha NJaHe AONYyCKaeTcs
JHWDb AJA He60AbLUIOr0 YHCJAa TOYEK, PaCcNoJIOKEHHHX Ha 6oJbUIOM pac-
CTOSAHHH OAHA OT APYyrof, NpH 3TOM KOOPAHHATH ONpEAeJAIT C Y4YeTOM
BO3MOXHOH aedopMauHH 6yMarH naana, a BHYHCJAAIOT HX C OKpYyrJe-
HHeM 10 0,01 m.

B pe3syabraTe aHaAUTHYeCKOH TMOATOTOBKH MOJY4YalOT CJeAyIOllHe
MaTepHaJibl, KOTOpHE€ HNOTOM XpaHaATcA B (OHAe IJIAaBHOIO apXHTEKTOpaA
ropojga: 1) Karajor KOOpAHHAT NPOEKTHHIX TOYeK; 2) cxeMa pacnosio-
JEHHA OoCefl yJAHU H KPAaCHbIX JHHHH C MOANHCAHHHLIMH Ha He#dl KOOp.IH-
HaTaMH, AHPEKUHOHHbIMH YIJaMH H pPacCTOSIHHAMH; 3) BeIOMOCTH Bhl-
9HCJEeHHSA KOOPAHMHAT.

Ilocane 3toro roroBaTcsi pa3bGHBOYHbIE YEpPTEXH, HA KOTOPLIX MOA-
NHCHBAIOT BEJHYHHHW Pa3GHBOYHLIX MAHHBIX, ONpelesJsieMHX NyTeM Bhi-
YHCJEeHHH MO KOOpAHHATaM Ka>XAOH BBHIHOCHMOH B HAaTYpPY TOYKH H 6JaH3-
JiexKaulefl TOYKH reoje3nyeckoro o60CHOBAHHA ropoaa (MOJHrOHOMETPHH,
TEOA0JHTHOrO X01a).

[Ipn Heo6XOAHMMOCTH BHIHOCHTb TOYKH MO CNoco06y nepneHAHKy/ -
POB BHIYHCJAIOT, MOJb3YACbh KOOPAHHATAMH ONOPHOH M INPOEKTHOH TO-
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YyeK, AAMHN d NEPNEHAHKYJAAPOB H COPH30OHTaJbHHE PACCTOSAHHA | OF
ONOpHOH TOYKH A0 OCHOBAHHA NepneHAHKYyAsipa, OO ¢opMynam

d= Ay cos a — Ax sin a,
= Aysina + Axcos a,

rae o — JAHPEKUHOHHHH Yrojs ONOPHOM JHHHH, OT KOTOpofi Beaercs pas-
6HBka; Ax H Ay — pasHOCTH KOOPAHHAT BHIHOCHMOH B HaTypy TOYKH
H ONOPHOH TOYKH.

IlepneHAHKYAAIpEI BOCCTaBJAAIOT € NMOMOIUBIO TEOHLOJHTA.

Ecan kpacHasi JIHHHA Ha KakKoM-1H00 yuyacTKe 6yner uMeTb ¢Gopmy
KpyroBoii KpHBOH, TO B HaTypy BBIHOCAT KPHBYIO, 0603Hayass Ha MecT-
HOCTH rJaBHble TOYKH KPHBOH H pPAA NMPOMEXYTOYHHX TOYeK.

Bce nuHeiliHne H3MepeHHA NMpPH BHIHOCe MMpOeKTa MJaHHPOBKH B Ha-
TYPY BHINOJNHAIOT CTaJIbHOH PYJeTKOH, BBOAA B OTKJajbiBaeMblieé paccTos-
HHAA NONpPaBKH 3a KOMNAapHpPOBaHHe PpYJETKH, TemlepaTypy H HaKJOH
MEeCTHOCTH.

[Tocne BbHeceHHss B HaTypy oceft yJull H KpacHbIX JHHHA OCYyLleCTB-
JAeTCs KOHTPOJb BbLINOJHEHHHX pa36HBOYHHX paboT myTeM NpPOKAAAKH
TEOAOJIHTHBIX XOAOB IO BhIHeCeWHBIM TOYKaM JH6O HexaJekO OT Mo-
ClIeIHHX, YTOGBl MOXXHO 6blN0 NMPOBEPHTb MOJOXKeHHe BbIHECEHHOH TOUKH
noasipueiM cnoco6om. Ha BHMO/sHeHHHe PabGOThl COCTABAAIOT HCIOJHH-
TeJbHBIH 9epTeXX (Ha BOCKOBKE) Ha KONHAX naaHoB Macwrtab6a 1:500
Han 1:2000, Ha KOTOpHIH BLIMHCEIBAIOT BCe reoae3HYyeckHe AaHHHE —
AHPEKLUHOHHbIE YTJBl H AJHHB OCefi YJHU H KpPacHeIX JIHHHH, rOpH30H-
TaJlbHble YrJabl OBOPOTA 9THX JHHHH, MPHBA3KH MOBOPOTHHWIX H CTBOp-
HbiX TOYEK JHHHH K MOCTOAHHLIM MpeAMeTaM MeCTHOCTH H ApYyrHe AaH-
Hule, K HCNOJMHHTeNbHOMY uepTeXy NpHKJaAbiBaeTcsl aKT CAA4YH YcTa-
HOBJIEHHHX re0J]e3HYeCKHX 3HAaKOB Ha Habal0AeHHe 3a HX COXPaHHOCTHIO.

§ 185. IlepeHeceHne B HaTypy NpoeKTa
BepTHKaJAbHOH NJaHUPOBKH

HsmeHeHHe ectecTBeHHbIX ¢opM peabvedpa Ha ropoiackod TeppHToO-
pPHH C LeJablo MNpHcnocob6aeHHs ero K 3acTpoiike, 62aroycTpodcTBy H
HH)XXEHEepHO-TPAHCNOPTHHIM HYXAaM OCYIIEeCTBJAAIOT B COOTBETCTBHH €O
«CXeMOM  BEpPTHKAAbHOH  MJAHHPOBKH», COCTaBJasgeMOH B Macuwitabe
1 :5000 H o6Ga3aTesbHOHl AJis BCeX BEeAOMCTB H OpraHH3auHH, BeLyLIHX
CTPOHTEIbCTBO Ha TOPOACKOH TeppHTOpHH. Ha cxeme npuBoaaTca npo-
eKTHble (KpacHble) OTMEeTKH NpeHMYILeCTBeHHO Mo ocAM yaHu. Ha oc-
HOBe 3TOH CXeMbl COCTaBJAIOT TeXHHYECKHH MPOEKT BePTHKAJBbHOH n.a-
HHPOBKH, NMOJIb3yAch mAaHaMH Maciraba 1:1000 wan 1:500, Ha KOTOpPHX
NpPOBOAAT NPOEKTHbie TOPH3OHTAJH MOA YCJOBHeM COOJIOJEHHA AOMYCTH-
MBIX YKJOHOB AJfi NMOBEPXHOCTHOrO CTOKa H AJi1 FOPOACKOro TpaHCnop-
Ta, cobmofieHHs 6anaHca H MHHHMyMa 3eMasiHbix pa6otr. CeyeHHe pesnbe-
¢a NpoeKTHLIMH rOPpH3OHTAAsAMH O6bIyHO paBHO 0,10 M.

IIpoeKT BepTHKaJbHOH NJAAHHPOBKH NMEPEHOCHTCA B HATypy noO yep-
TeXaM YTBEpIKIEHHOro MNpoeKkTa, MpHYEeM IMpOeKTHbie OTMETKH IepeHo-
CRT CHauyajla Ha TOYKH INepeceyeHHsi OCed YJHL, Yrabl KBapTajoB Kpac-
HLIX JHHHHA, TOUYKH H3MEeHEHHA YKJOHOB 3THX JHHHH, TOUKH 60OpPTOB TpO-
TyapoB M T. A., a 3aTeM Ha TOYKH BHYTPHKBapTaJbHOM NJaHHPOBKH. Bce
PabOoThl BLIMOJHAIOTCA MYTeM T[EOMETPHYECKOrOo HHBEJNHPOBAHHA (CM.
§ 16(—162) 4 yacTHYHO ¢ MOMOUIbIO BH3HPOK. BhicOTHOe o6ocHOBaHHe
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AN Takux pabot cospalor HuseaHpoBanweM IV wu III kmaccos. yauTH-
Bas, YTO YeM MEHbLIe MNPOEKTHBLIH YKJOH MO OCH YJHUL, TeM TO4YHee
AOJXKHO OLITb BLICOTHOE O6OCHOBaHHe M caMa pab6oTa Mo BHIHOCY MpoO-
eKTHhIX TOYeK B HaTypy.

[TpoekTHHE TOYKH MO OCH YJHUHW BHHOCAT yepe3 Kaxabe 10—20 M,
C nonepe4HHKOM B Kaxkao# Touyke. Ha nonepeuHHkax BHIHOCAT, KpoMe
OCeBOR TOYKH Ha OCH JIOTKA, TOYKH Ha MecTe GOpIAIOPHOro KaMHf TPOTYy-
apa H okojo ¢acagHoi AHHHH. BHyTpa KBapTanoB NPOEKT BepTHKalb-
HOll MJIaHHPOBKH BLIHOCAT IO CeTKe KBagpaToB €O CTOpPOHW 10—20 M.

§ 186. [IepeHeceHne B HATYPY OCei 3NaHHUH
H COOpPYXEHHH

IlepeHeceHHe B HAaTypy NPOEKTHLIX OCeH 34aHHH H COOPYMEHHA Ocy-
IMecTBJAETCA HAa OCHOBE reHepaJbHOro IJIaHa YYacTKa AaHHOrO CTPOH-
TeJIbCTBA C NMPHBA3KOH OceH 3[aHHA HJIH COODYXKEHHSl K KPaCHHM JIHHHAM
HJH K CYIUEeCTBYIOUIHM KaNmHTAJbHHIM CcTpoeHHaM. Heo6xoaumo Takxe
HMeTb NJaH (yHJaMeHTa HJH NJaH NMepBOr0 3Ta)Ka, HCIOJHHTeJbHHHA
naaH (YepTexX) MepeHeceHHs B HaTypy KpPacHbIX JHHHA H pa3GHBOUYHHIE
YepTeKH.

OcH 3a0aHHil B COOpyKeHHA MOryT ObITb BbIHECEHBl OT KPAaCHLIX JiH-
HHH, OT CYIIEeCTBYIQIIHX KaMHTaJbHBIX 3AaHHH HJH OT CNELHaJbHO NPOs
JIOJXKeHHHX TeOJ0JHTHLHIX XOA0B.
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NNPHJIOXEHHE 1

Ta6bnuua nonpaBoK (B MM) 33 HAKJAOH JRHHAR
K FOPH3OHTY

PaccTosiHHe, M

Yron
HaK-
JIOHa

10| 2| 30 | 90 | 0o | 6 | 70 | 80 | 9% | 10
1°0’} 2| 3 5 6 8 9 11 12 14 15
13| 3| 7 10 14 17 21 24 27 31 34
20 6| 12 18 24 30 37 43 49 55 61
2 30| 10| 19] 29 38 48 57 67 76 86 95
30| 14| 27| 41 55 69 82 o8| 110]| 123| 137
330 19| 37| 56 75 93| 112} 131 | 149 168 | 187
40 24| 49| 73 97 | 122| 146 | 171 | 195 219 | 244
43 31| 62| 92| 123| 154 | 185 | 216 | 247 | 277 | 308
50| 38| 76| 114 | 152 | 190 | 229} 266 | 304 | 342 | 381
530 46| 92| 138 | 184 | 230 | 276 | 322 | 368 | 414 | 460
60| 55|110| 164 | 219| 274 | 329 | 383 | 438 | 493 | 548
6 30| 64(129]| 193 | 257 | 321 | 386 | 450 | 514 | 579 | 643
70| 75|149| 224 | 298 | 373 | 447 | 522 | 596 | 671 | 745
7 30| 86|171| 257 | 342 | 428 | 513| 599} 684 | 770 | 856
&0 )] 97|195| 292 | 389 | 487 | 584 | 681 | 779 | 876 | 973
830/110|220| 330 | 439| 549 | €59 | 769 | 879 | 989 | 1098
90 |123[246| 369 | 492 | 616 | 739 | 862 | 985 | 1108 | 1231
9 30| 137|274 411 | 549 | 686 | 823 | 960 | 1097 | 1234 | 1371
10 0 | 152|304| 456 | 608 | 760 | 912 1063 | 1215 | 1367 | 1519
10 30{ 167|335| 502 | 670 | 837 | 1005 | 1172 | 1340 | 1507 | 1675
11 0 {184|367| 551 | 735 | 919 | 1102 | 1286 | 1470 | 1654 | 1837
11 30/201|402| 602} 803 | 1004 | 1205 | 1405 | 1606 | 1807 | 2008
120 (219|437 656 | 874 | 1093 | 1311 | 1530 [ 1748 | 1967 | 21¢5
12 30{237|474| 711 | 948 | 1185 | 1422 | 1659 | 1896 | 2133 | 2370
130 |256]|513| 760 | 1025 | 1282 | 1538 | 1794 | 2050 | 2307 | 2563
13 30{276|553| 829 | 1105 | 1382 | 1658 | 1934 | 2210 | 2487 | 2763
14 0 {297|594| 891 | 1188 | 1485 | 1782 | 2079 | 2376 | 2673 | 2970
14 30{319|637| 956 | 1274 | 1593 | 1911 | 2230 | 2548 | 2867 | 3185
150 [341|681] 1022 | 1363 | 1704 | 2044 | 2386 | 2726 | 3067 | 3407

ITPHJIO)KEHHE 2

IIpuMep yBS3KH TEOAOJHTHbIX XOAOB C OAHOH
y310BOH TO4KOM

ITycTb HeCKOJIBKO TEOJOJHTHHX XOAOB (B YAaCTHOM CJy4ae — AaHa-
roHaJibHBIX XOMOB) HAYHHAIOTCA KaXXAbli OT CBOEH ONMOPHOH TOYKH H
onopHO# JHHHH (CTOPOHHI) H CX0AATcA B o6weH, Yy3.40801 Touke O
(puc. 170). Insa ypaBHHBaHHA 3THX XOAOB CHayaJ/Ja HAXOAAT BEpOAT-
Heilllee 3HayeHHe AHPEKUHOHHOrO Yraa KOHEYHOH CTCSOHBI OAHOrO H3
X00B (NpeANmOuTHTeJbHee C HeGOJbIIAM YHCJOM YIVIOB),  Hampumep
ctopoHsl 0—5, ¥ BeposTHelillee 3HayeHHe KOOpAHHAT ToukH O, npHMe-
HfI MPaBHJAO onpeaefeHHs BecoBoro cpeaHero (cm. § 14). 3artem, nojb-
3ysCb KAaK OMOPHLIMH TOYKOH O Ii CTOPOHOA (0—5, YBA3HBAIOT KaXXAMH
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Puc. 170

XOd B OTAEJbHOCTH KaK XOJA Pa3OMKHYTblf, ONHpaloWHHCA C ABYX KOH-
LOB Ha ONOPHhLIe TOYKH H OMOPHuEe JHHHH (cM. § 53).
Bce ropusoHTancHuie yras By, Bz, Ba, P4 npu Touke O JO/MKHH GHITh
H3MepEeHHL.
[lopAaaoK BolUHCAEeHHH

1. Ilonb3ysach AHPEKIHOHHBIMH YI/JaMH HadalbHbBIX OMOPHEIX JIHHHH
AB, CD, EF, HK u u3MepeHHHNMH TFOpPH30HTaJbHbIMH YIJIaMH KaMAo0ro
H3 XOJA0B, BBLIYHCAAIOT MHPEKUHOHHHI yros cTopoHb 0—S5.

2. U3’ nmonyueHHbIX uYeThipex 3HaueHud al all alll, alV pupek-

LLHOHHOTO YrJaa CTOpPOHH 0—95, ecaH MeXAY HUMH HeT rpy6hX Pacxox-
AeHHH, BLIYHCJIAIOT BeCOBOe CpejHee O, NMPHHUMAs 33 BeC BEJHUHHY,
0o6paTHyI0 YHCJY yrA0B B XOA€, @ HMEHHO:

al pl+all p2+alll p3+alv p4
% = P1 -+ Pa+ ps+ pa

3. IlpuHHMan BecoBoe cpejaHee 3HaueHHe [AHPEKLHOHHOrO yraa 3a
HauboJsiee NOCTOBEpPHOE H OKOHYaTeNbHOe, a BCJEACTBHE 3TOrO HampaB-
JeHHe CTOpOHH 5—0 3a OnOpHOe HampaBJjieHHe, BHUHCAMIOT HEBSA3KH B ro-
PU3OHTANbHLIX yrJaax Kaxporo xoaa no dopmyse (VIIL11) u yBA3nBa-
IOT 3aTeM Yrahl, eCIH HeBA3KH OYAYT RONMYCTHMBIMH.

4, [Tonb3ysicb YBA3aHHbLIMH TFOPH3OHTAJbHbIMH yrJaMH XOJOB H AJiH-
HaMH CTOPOH, BEIYHCASIOT HpHpallleHHs KOOPAHHAT Ka)Aoro xona, a
3areM H KOOpAMHATH TOukH O.

5. 3 mosiyyeHHHX HeCKOAbKHX 3HauyeHHil KOOpPAHHAT TOYKH O, ecsH
MeX1y HHMH HeT rpyObix pacXoXJAeHHH, BLIYHCJAIOT BecoBOoe cpejaHee,
ApHHHMas 3a BeC BeJHUYHHY, 06paTHYI0O AJHHe Xoja, no ¢opmyne

. 1 +x'"" pa+ x'"" pg + %'V py
0= 91+P2+P3+P4
i

s

roe p; =
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6. BHYHCJAIOT TEOpPeTHYECKYI0O CYMMY MpHpallleHHA B KaXXJOoM Xo-
Ze, NyTeM BHIYHTAHHS H3 MNOJYYEHHLIX KOOPAHHAT Y3/I0BOH TOYKH O Ko-
OpAMHAT HayaJbHOM OMOpPHOH TOYKM xoaa (cM. puc. 170), 1. e. no ¢op-
Mydam:

Teop [x]zl, =X,—Xp Teop sz =Yo—YH:
Teop [x], 5 —¥o—*Ai TeOP [y]22 =Yo—YA;
Teop [x], =x,—*ci Teop [y], =y,—YC;
Teop [x], =x,—%x; Teop [y], =y,—u.

7. BLIYHCASIOT HeBA3KH B CyMMe NpHpalleHHA B KaXJA0M Xoje Mo
¢opmynam (VIII.13), yBA3HIBAaIOT NpHpalleHHSA H BBLIYHCJAAIOT KOOPAH-
HaThl BCEX TOYEK XOIOB. .

B HaimeM npuMepe OblIH NOJy4YeHH B YeThipex MepeceKaloUIHXCH B

tTouke O Xxomax cJelyiollHe 3HAa4YeHHA AHPEKUHOHHBIX YIJIOB Y3JIOBOH
CTOPOHN 0—95, mpuBeieHHHE B TabJ. 25.

Ta6baunuma 25
TNpeABapHTeAbHHE BeAHYHHbI Yucao
Na xomoB n"PeKuHouuug )"smoa CTopoHm | yraos | Becp= - e ep
— n

1 2 3 4 5 6
2 98°16,2’+180°=278"16,2’ 4 3 +2,2| 6,6
2, 278°15,0" 3 4 41,0 4,0
2, 278°15,4’ 3 4 +1,4] 1,6
z, |278°14.3 2 6 |+03] 18
e 278°14,0" (p] 17 (ep] | 14,0

Yro6bl YyNpOCTHTH BCEe BHIYHCJEHHS, BO-NEpPBLIX, BhIAEAAIOT H3 BeJH-
9HHbl JHPEKIHOHHOTO yrja o6Guyi QJf BCeX 4YacTbh ac¢c. B npuMepe
ac=278°14,0'. 1 Tormna BBIYHCNEHHs BeCOBOTO CpeJHero BelyT, OMepH-
pya pa3Buled € MeXAY KaXKAbIM AHPEKUHOHHLIM YIJOM H3 XOMOB 2,
2y, 23, 24 H BeJHYHHOH ac (cM. rpady 5). Bo-BTOpHX, H36aBAAIOTCA OT
Apo6GHOro BhipaXKeHHA Beca, [Jsl 4ero JeJiAT HaHMeHbllee KpaTHoe (B
HalleM npHMepe OHO paBHO 12) uyHcao yriioB B KaxiaoM xonpe (4, 3, 3,
2) Ha COOTBeTCTBYIOlllee YMCJO YIJIOB B XOAe H MOJYYalOT Beca XOJA0B
B BHJe LeJbix yHcea (cM. rpady 4).

BecoBoe cpeaHee 3HayeHHe Gy AHPEKLHOHHOrO yrJja CTOpPOHH 0—§
6yaer paBHO

[ep]
[p]

14
a,= %t = 278° 14,0’ +7=278°l4,0'+0,8'=
= 278°14,8’.
[Tocne 9TOro BHUHCASIIOT HEBAKH fg B CYMMe TrOPH3OHTa/bHBLIX
YIJIOB KaXJ0ro xojia no ¢opmy.e

fp = Hamep Zp — Teop 2P,
npuyeM Teop IP = Qpaq — Axon + 1 180°
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Hanpumep, B xoze 2, 6uiJI0 NOAYYEHO:

%haa = *aB = 46° 18,2';

Ron = F5—0 = 278° 14,8’ — 180° =98°14,8";

K
Teop 2P = 46° 18,2’ —98° 14,8 + 180°-5 = 847-03,1";
namep IP = 847°06,5';
fg = 847°C6, 5’ — 847° 03,4’ =+3,1"

B anaroHanspeoM xoae nom. fg = %Y n=2 VY 55=+22 rae t=
=0,30" (TOYHOCTb TEOAONHUTA).

[TonyyeHHasn HeBA3Ka, NMOCKOJbLKY OHa OKasaJjacb MeHbllie AONYCTH-
Mo#, 6blia pacnpepeneHa ¢ OOpaTHBIM 3HAKOM IOPOBHY Ha Ka’KAbIi
yroa xoAa z,. M Tak noctynaioT B KaXA0M Xoje.

[Tonbaysicb HCnpaBJIEeHHLIMH YIJ1aMH, BBIYHCASIOT (BO BTOPOH pa3)
OHUPEKIHOHHBle YIJbl CTOPOH KaXJAO0ro X04a, a 3aTeM BDLIYHCJAAIOT MNpH-
pauleHHsl H KOOpAMHATH y3J0BoA ToukH O. M3 Kaxaoro xoaa 6blau mo-
JyuyeHnl KOOpPAHHATHW TOUKH O, noMeuieHHble B Taba. 26.

B rpadax 7—12 npeBOAATCA  BHIYHCJAEHHA A/ OLEHKH TOYHOCTH
noJiyyaeMblX KOOpPAHHAT yasnoBo# ToukH O. Kak BHaHO u — norpeiu-
HOCTh E€JAHHHIIN Beca, BhIYHC/ieMass B JaHHOM cJydae MO HeBSA3KaM H
paBHas

Py =+t 14 cM= 0,14 m,
py =11 cMm==x0,11 u,

a m —CpelHfAs KBajpaTHYeCKas MOrpelHOCTb KOOPAHHAT, BblYHCASe-
Mas OTHOCHTEJbHO HauaJbHbiX onop Touek A, C, F, H 1 paBHas

my==+6 cM==+0,06 m,
my,=x4 cM=z= 0,04 M.

BennynHa o6uiero cpeaHero KBaApaTHYECKOro cMelleHHs Toukd O
OTHOCHTEJIbHO TeX e HayaJbHHX ONOPHHX TOYeK Gyaer paBHa

m=l/mi-|-m§=]/62+42=]/—5_2 eMm==x7 cMm==x0,07 M.

I1PHJIOXEHHE 3

BbiuncneHHe BepOATHEHIIEro 3HA4YEHHA OTMETKH TOYKH,
onpejneyfaemMoit OT ABYX penepos

[TIyctb ana onpenenenns orMetkd H, paGogero penepa, YCTaHOB-
JeHHOrD, HampHMep, Ha CTPOHTEAbHOH mJowaaxke B Touke O, MpPoJoKe-
HO ABa HHBeJHpPHLIX Xxoaa AO B BO (puc. 171) or ncxoaHux (C H3BeCT-
HLIMH OTMeTKaMH) penepoB B Touykax A u B.

Ecan 6bl yHCAO CTAaHUHH B TOM K BPYroM xoae GHiji0O OLHHAKOBLIM,
TO H3 JABYX OTMETOK TOYKH O, MO.YyYeHHbIX H3 TOro W APYroro Xoaa,
caenoBaso 6bl BHUYHCAHTbL apHpMeTHUecKOe cpeaHee H MPHHATb ero 3a
OKOHYaTeJbHOe 3HayeAne OTMeTKH H, paGouero penepa B Toure O.
PaBHOLIEHHOCTb XOJ0B MOXHO 6GblI0 Gh OnpelesHTb, KOHEYHO, HE TOJIb-
KO MO YHCJY CTaHUHHA, HO U MO AJHHE XOAOB, NIPH YCJOBHH, YTO paccTosfi-
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Puc. I73 A

/

u

HHe OT HHBEJHPa N0 peek B TOM H Apyros xage Gwno ApHONIHIHTENLHO
OJIHHAKOBBIM.

Ho B aaHHOM cayuyde yncAO cTadiAfl B X04axX CHAbHO Pa3/H49alioCh,
no3ToMy oTMeTky H, pa6ouero penepa He0OXOAHMO BBIYHCJAHTb KaK
BecoBoe cpeanee (cM. § 14), npuHumas 3a Bec BeaHunHy, oOpaTHyO
YHCNY CTaHUHA B xoae (ueM MeHblule CTaHEHR B Xoae, TeM HajeXHee
onpeaeasercss oTMerka ToukH Q), T. e.

ok |
Ho——+ Hy—
H = ny ng
] l l [
— ..I._ —
nI‘ ny
rae H; a H, — oTmerks paGouero penepa B Touke O, onpesnenen-
Hbie cOOTBeTCTBeHHO H3 x0a0B AO n BO; n; — uHCAO cTaHUHH B xoae
|
AO; n, — uucso crannaf B xome BO; — Bec otmeTku H' — =
i 2
Bec oTmetkH H”.
1
0603HauuB — = pj — =p,, HANHlIEM
nf ' ’[2
” "
Hoyp, + Hy py
"= .
p1 -t P2

Ho npexpae yem BHyHCAATH OTMeTKH ToukH O, noaxeH OHITh Bhl-
MOJIHEH KOHTPOAb HHBeNHpPOBaHHA. [Iaa 3TOro CHayaja MOACYHTHIBAIOT
CyMMBbl IIpeBbIlleRHIt B RaXAOM XOJ€, a 3areM, H3MeHRB Ha 00OpaTHhH
3HaK y CYMMBbI NpeBbilleHHA B OJHOM M3 XOAOB B XOJe, HanpHMep B Xoj1e
BO, ckaanbBalOT CyMMY NPEBBILIEHH %6053 XON0B H MOJYYalOT TAKHM

o6pa3om o6myio CyMMy npeBHmeHAR Z h mexny penepamu A u B.
A

flocae 3Toro BHYHCASIOT HeBA3KY B xoae AOB no popmyane
B
nonyy Jp= D h—(Hg—Hy).
A

JlonycTHMYI0 HeBA3KYy MOACYHTHIBAIOT MO dopmy.e

zon fp = 6p V:.

raze 6p — ADNyYETHMas @OrpewIHECTh B NpeBhHIHIEHHH HA ORHOA CTAaBIHMH;
n — 4Hcao craHuuit B xone AOB.

Cpennee apudMeTHuecKoe, HJH CpellHee BecoBoe H3 OTMeTOK H|
W H, MOKHO BHYHC/fITL JAHIIL B TOM CJyuYae, eCJH (OJy4YellHas HeBs3-
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Ka He Gyaer npeBniiaTh AonycTAamoft. B nporuBHOM cayyae mosropsior
HHBeAHpOBaHHe B 06GoHX xolaax. Ho ecaH H mosTOpHOE HHBEAHPOBaHHe
He NpHBeAeT K AONYCTHMOH HeBsi3Ke, TO 9TO 6yaeT rOBOPHTb O HepoOCTa-
TOYHOR COrNacOBaHHOCTH OTMETOK HCXOAHLIX pernepoB H B, w roraa
notpebyercs nmpoBepKa 9THX OTMeTOK JHGO NpPHBA3KA K TPETbeMY HCXOA-
HOMY penepy.

[Ipumep

1..OT™MeTKH HCXOAHHIX penepoB A H B
H, = 136,489 M,
Hg=134,721 m,
2. Hdcao craHuuil B xoaax:
AO... ny= 8,
BO...ng= 24,
AOB...n=8-+424 =32,
3. CymMa npeBuIllieHHA B Xonax:
A0...Zh; =—0,642 w,
BO...Zhy =1 1,142 wm,

B
AOB... D h=—0,642+ (— 1,143) =— 1,785 m,
A

4. HeBsi3ku B xoae AOB:
noayy fp=— 1,785 — (134,721 — 136,489) =— 0,017 m,

gon fn—4 MMV 32 =22 mm=0,022 u,
(npunuMaeM Op = 4 MM).
5. OrMeTkH pa6ouero penepa us xonoB AO n BO;

Hy= 136,489 + (— 0,642) = 135,847 m,
Hy = 134,721 4 1,143 = 135,864 M.

6. BecoBoe cpeiHee — OKOHuaTe/bHOe 3HaueHHe oTMeTkH H, pa-
6odero penepa.
Ilnsa obnerueHHs BHIYHC/JEHHA BEeCOBOrO CpeJHEro BhIJeJsieM H3 OT-

METOK H(', H H(") o6uyo yactb Hy=135,840 u 3areM BHUHC/feM pa3-

HOCTH .
e, = Hy— H,=135,847 — 135,840 = 0,007 M =7 wMmw,

e, = Hy— Ho = 135,864 — 135,840 = 0,024 m = 24 mwm.

C To#i Xe Hesabio NpeAcTaBHM Beca XxoaoB B 6ojiee ynoGHOM AJa
BHIYHCJEHHA BHIe, pa3lle/HB He €IHHHLY Ha YHCJIO CTaHIUHA, a HEKOTO-
poe uncao C. IIyctb C=24, toraa

24 24
pr=——=3; pa=——— =1L

8 4
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[Tocne storo BecoBoe cpennee 3HaueHnHe oTMeTKH H paGouero pe-
nepa 6yaer paBHo

. .3 .
Glpl’*‘ﬁ‘p’ — 135‘840 M+7.MM +24 MM- 1
P+ p; 3+1

45
= 135,840 m + (—4—) MM = 135,840 +- 0,011 = 135,851 wm.

Hy=H,+

Ouenka ToyHOCTH moayuyeHHOA oTmetrkn H, paboyero penepa or.
HOCHTENbHO OTMETOK HCXOIAHbIX pernepoB 8 Toukax A H B.

IIpHHHMaeM CpeaHIOI0 KBAaApP4ATHYECKYIO NOTpPel'HOCTb OnpeaeneHHs
NpeBuLlleHHA Ha OANOH CTaHUHH, PaBHOA MOJOBHHe NpeaesbHOHR norpeiu-
HOCTH Oa, W BHUHC/ASleM BeJHYHHHW CPeAHHX KBaApAaTHYECKHX OOrpeuls
Hoctelt oTMeTkH Hy 13 xomoB AO u OB:

u
B HalleM cayyae O,=4 MM, CNeJOBaTE/bHO, > =2 MM, MOSTOMYy

CpelHsin KBajpaTHUecKas MOrpellHoCTb oTMeTKH Ho, NONydeHHOR #3
xoaa AO, Byaer paBHa

my=2 MMV;,=2 MMV8_=:|:6MM

# otmMeTkH M u3 xoxa BO

my =2 MM Vn, =2 MM V24 == 10 MM,
Tak kaK morpelwlHOCTb U €OHHHUK Beca paBHA

l-"=mV;o

ap,=1, Top=:10)1=+10 mum.

Toraa cpenHfina KBaapaTHuYecKas MOTPellHOCTh M OKOHYATENbHOrQ
3HaueHHs1 oTMeTKH Ho ToukH O Gyjer paBHa

1 + 10 mm

Vil Ve

M=

=35 MM.

NPHJIO)XEHHE 4

BuuncieHHe BeposiTHefilliero 3HayeHHS OTMETKH TOYKH, onpejenseMo
OT TPex penepos

TpH HHBEJHPHHX X042 2y, 22, 23 (pHC. 172) AAHHOA COOTBETCTBEHHO
S|, S2, S3 HayHHaIOLIHECA KaXXAHWHA OT CBOEro penepa HHBEJHPOBAHHA 60-
Jee BLICOKOro kaacca (penepw /, 2, 3), nepecekaiorcs B Toyke O, saKpene
JeHHOH COOTBeTCTBYIOLUIHM 3HaKoM. TpebGyercsi ompepe/HTb OTMETKY
ToukH O. Kaxan# xox B Toyke O npoKJAaaHBaJCA, KaK H noJaraercs,
ABaX /I,

Xon peuiennsi: 1. KOHTpPOAHPYIOT KaXAHR XO4 NyTeM CpaBHeHHS
ABYX CYMM MpeBhillleHHA KaXAOro Xxoaa. PacxoXaeHHSI MeXAYy HHMH He
JOMKHO NMpEBHUIaTh BeJHYHHW 4 MM N, Fle n — UHCAO CTAHUHA B Hh-
BEJHPHOM Xoje, a 4 MM — JOmycKaeMas B JaHHOM CJydae mpejaesbHas
MOrpellHOCTh B OINHOM MNpeBbilUeNHH (3Ta BeJHUHHA B 3aBHCHMOCTH OT
norpe6HoCTeH MOXKeT OniTb H HHOM).
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Puc. 172

2. B cayyae nONyCTHMuX pacxoxieHHil B CyMMax MpeBhlleHHA B
KaXi10M . XOAe BbIYHCAAIOT CpeiHee MpeBbllieHHE; MNONb3YACH CPELHHMH

NPEBLILIEHHSAMH, BBIYHCJSAIOT TPHXKAH H3 XONAOB 2;, 23, 23 OTMeTKy Hy,

H,, Hg , yanoso# Touku O.

3. Ecaim Gbl ANHHH XOAOB GhlJIM MPHMEPHO OAHHAKOBH, TO 32 OKOHe
yaTesibHYl0 OTMeTKy To4kH O caegoBano OH B3ATb CpeaHee apHpMeTH-
Yeckoe H3 Tpex MOJyYyeHHHX OTMETOK, HO B JAaHHOM CJayyae AJIHHbI XOe
JOB 3HAYHTEJbHO MeXAy COOOH pas/HYaJaHCb, NOITOMY OKOHYATeJIbHYIO
OTMeTKYy HeOO6XOAHMO OLLIO BLIYHCJAHTb MO (popMyae BeCOBOro cpe,zmelro,

NpHHHMAA 3a BeC BeJHYHHH, o6paTHbe AJHHE XOUOB T. € py=—"21

1 1
p2= s—; p3= -s—-, TOr4a OKOHyaTe/JbHAaf OTMeTKa 6yaeT paBHA
2 3

Hopy + Hop, + Hy p,
p1 -+ P2 4 Ps

Camo cobofi pasyMeercs, YTO BHIYHCJEHHA OKOHYaTeAbHOA BeaHun-
Hbl OTMETKH, TaKMM 00pasoM, AOMYCTHMbL JIHIIb NPH OTCYTCTBHH Tpye

Guix pacxoxnaenuit B orMerkax Hy, H, H, .
4. BHIYHCANAIOT OTKNOHEHHS O KaXAOA BbLIYHCJACHHOA OTMETKH B OT-
AeNbHOM XOfe BecoBoro cpeaHero H, OPHHHMAA STH  OTKJOHEHHA 3a

BepOfTHefiluHe cJayyaiHble TMOrpellHoCTH H3Mepenuid (cm. § 11), a
HMEHHO;

Hy—Hy =8,
Hy—H, =4,
Hy —H, =0,

Ho noayyexHue OTKJOHEHRAA O MoXHO PacCMaTpPHBATL W KaK He-
BA3KH B XOJaX HHBEJHPOBAHHA, MOSTOMY CAEAYeT YOEAHTHCA B TOM, 4TO
OHH [ONYCTHMH, NPHHHMAA. YTO ‘BENHYAHA NOMYCTHMOH HEBA3KH DABHA

B JlaHHOM cJayuae 4 MMVn Ecan xora On oAHa HeBA3Ka OKaxercs
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Gosibllle AONYCTHMOMA, TO cJeiyeT NPEANOJOMHTb, YTO OTMETKH HCXOA-
HhXx penepoB /, 3, 3 He coraacymTca Mexay co6oH, H Torra Heo6XOAH-
MO BLIMOJHHTb paGOTy N0 MpoBepKe OTMETOK HCXOJAHHX penepos,

5. INosb3ysick OTKAOHEHHAMH 0, BHUYHCAAIOT OOrpeIlHOCTb €AHHHULI

Beca no ¢opmyae
_ l/- [p63)
R=V a1

rie n — YHCJAO XOAOB, a 3aTeM CPeAHIOI0 KBaApaTHYeCKYIO MOrpewHocTb
oTMeTKH Ho OTHOCHTEeJIbLHO HCXOAHHX penepoB [, 2, 3 no dpopmyae

_n
m= - .
ATS
6. Ecay HHBe/HPHHE XCAH MNPOKJAAWBAJRCH [0 NHKETaXy H Bhl-
YHCJAJHCH OTMETKH [MHKeTOB, TO, CYHTasd OTKJIOHEeHHSA 6 34 HEBH3KH,

cJeAyeT pa3BepcTaTh NocaeAHHe C OGpaTHHM 3HaKOM Ha BCe NpeBhilue-
HH TOPOBHY H TaKHM o6pa3oM YBA3aTh KaXAHA X0A B OTAEJbHOCTH.

[Ipamep

JlaHHble NO MNpPOKNajAKe HHBENHPHHIX XOMO0B NOMelleHb B. CJEAYIO-
el tabauue, nNpHYyeM AN ONpeleNeHHS BeCa XOA3a NPHHHMANOCh YHCJO
CTaHLHi, a He AJHHA X0Aa, Y4TO OAHO H TO XKe (Taba. 27).

Tabauuna 27
N Une 1o 8 uau «nony- Honyc- Cpenuss
xonos | c:a:uuﬂ Zhy, uM | Zh, MM B:g::,u;’hf'i' , T“MH:“I;,- Sy MM
2, 14 —426 —436 10 15 —431
P 10 +1105 41117 12 13 1111
Zs 3 43182 | 43188 6 1 43185

HUcxoanne oTMeTKkH penepoB /, 2, 3, paBHH:

H, = 124,372,
Hy = 122,826,
H, = 127,105,

OTMeTKH y3J40Bof ToYKH O H3 Tpex XOA0B PaBHH!
Hy= 124,372 — 0,491 = 123,941,
Hy= 122,826+ 1,111 = 123,937,
H, = 127,105 — 3,185 = 123,920,
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c,
Beca xomQB BHYHCJEHR MO Q)ngyne—n- rae ¢c=14, n — u4ucao

CTaHUH{,
14 l
pl_ 14 = 1y
P 14 1
3="p = 4
_4
ps_ 3 - ’
Torna
41,1 37-1,44-20.2,7
Hy = 123,90 + + + = 123,929.

1+1,442,7
Bhiyncnsiem oTkJoHeHHA § OTMeTOK TOYKH O OT ee CpeAHEBECOBOro:
Hy— H, = 123,941 — 123,929 =+0,012 M =+ 12 my,
Ho— H, = 123,937 — 123,929 =+0,008 M =+8 um,
Hy —Hy = 123,920 — 123,929 =—0,009 m=—19 mm.

Jns OLEHKH TOYHOCTH IOJY4YeHHOH OTMeTKH TOo4kH O cOoCTaBHM
taba. 28.

Ta6auua 28

4] P J7ls] p&*
13 1 12 144
8 1,4 11,2 125
9 2,7 24,3 590

[p6?]
n—I

859 —
X040B, T. € M= I/T = V430 =4 2] MmMm.

CpeaHsia KBaapaTHYecKasm TNOTPeLIHOCTb OTMETKH Y3/10BOH TOYKH
O OTHOCHTeJbHO HCXOAHHX penepoB [/, 2, 3 Gyaer paBHa

21
=— ==%9 MM,

Vs,

» rAe n — YHCJ0

IMorpeluHocTb eAHHHIB Beca U paBHa p= l/
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NPHJOXEHHE 5

[1puMepsl pa3GHBOYHEIX YepTexed

S
o }
8t 8
¢400 "I‘M7§] [ rn”‘d
T-aa.oo-:— 4000+
b 6
&4 230000 & x380,00 O
§ V2800 S y=36400
Q
S 00—\ nd=- 4400~ 4
N y/4
+J00 5 1 88—y Puc. 173. Paabusou-
He72 A3 Hbii  YepTeX OCHOB-
<36,00 = 724,00 4000 HbIX oOcefi mexa 3aso-
% N Aa OT CTPOHTeAbHOMH
N NS CeTKH (TOoukn 7, 8,
+ 12, 13)

Puc. 174. Pa36usou-
Hbifi weptex ¢Jynpa-
MEHTA HAPYMHbIX CTEeH

N

/
5_{_____ - | ;

v 117,754 (nodouba @y#d)
| v 121354/ vucmsni mon)

x
X B3 - —
| £ e -1
% S | | |
i : .
A _ 2 = — — A :l::; q;;iémpz%ﬁn%?(‘:l
f H BHYTPeHHUX oOcefl
)/ 4 dynpamenra
7 I s
1 (4 ("4
)40 /00’#0 [ 8
) 2400 4400 6400 8400 10400 12400 12800
0 1 2 ki 4 5 sl s
5 % 5
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N
S
N
l S
} N
D
S
N w0
A= 4
1400 *2000-7‘ 2000 ral 2000-1=2000 -—;-—2000 — 2000 —
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ITPH/IO)KEHHE 6

CnpaBKH 1o 3/eMeHTapHOR MaTeMaTHKe
Anre6pa

1. KBaagpaTtHoe ypaBHeHHe o6liero Buaa
_ —b:V bt —4ac

2a
2. [1pHBesieHHOe KBaJApaTHUe ypaBHEHHE

b c
x?+px+q=0. rae p=T; q=T;

p p?
=——i — — .
* 2 V s 7

lg (ab) = lga+ lgb,

3. JlorapupMu

a
lg— =Iga—1gb,
b
lga®=nlga,
n,— 1
Ig ;/a =—1ga,
n
4. Tlponopuus

a c
T=T; ad = bc.

5. [1poH3BoaHbBIe NPONOPLHH

a _ c a _ c
a+b c¢c+d' a—b6 c—d'
b d a—>b a b

at+b c+d’ c—d ¢ d*
FeoMmerpun

1. [Inowaap TpeyrolbHHKa

b
=aT; S=Vp(p—-a)(p—b)(p-6);

1 a%sin BsinC !
- ;S =—absinC;
2 psin(B+ C) g 293In%s

S =
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2 : a
b=
2(ctg B+ tgC)

saech a, b, ¢ — crToponn TpeyronbHuka, A, B, C — yran, Jexamiue
NPOTHB CBOHX OJHOHMEHHHX CTOpPOH; A — BLICOTAa TPeyroJbHHKa;
at+b+:

5 .
2. MNaowaab paBHob6eApEHHOro TpeyroJbHHKA

S = - P
_—20 —-4.

rae a — ocHoBaHHe, b — 60KOBan C¢TOPOHA.
3. [Taomaab paBHOCTOPOHHErO TPeyroJibHHKA

| ——
S.=Taz V3.

P—_

4. [lnomwanb npsiMOYroJibHHKA
S = ab.

5. [lnomaap napannenorpaMma
S =ah,
S=absinC,
rie h—BHCOTa; @, b —cropouw napasaenorpamma; C — OIHH H3

yraoB (/060#).
6. [lnomaap poMba

d, d.
S = —L2

e S:—-—azsinA.

rae a — CTopoHa; d — AHAaroHaan; A — OMHH H3 YIAOB.
7. [lnowaap Tpaneuuu
o
S a*+ b-
" 2(ctgA+ctgB)’
2! (clg A +c1g B)
? ’

S = (a+0b6)Ah,

S =ah —

rie a, b — ocROBaHHA; h — BHCOTa TPaneuHh.

8. INaowanb MHOrOyroJbHHKa BHUYHCAAIOT KaK CyMMYy nuontafgedt
3akJliOYeHHbIX B HEM TPEyroJbHHKOB.

9. INaomwaab npaBHALHOrO WECTHYrOMbHHKA

s==2 V3,

2

rie 4@ — CTOPUHA.
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10. Ilaomanbr kpyra

D? 1
= 2 — — e .
S=nR2=n = 2CR’

rie R — paanyc; D — nuamerp; C — AnHHA OKPYIKHOCTH.
11, Ilnomanp cekropa

nR2a’

360°

rae ! — AJUHa AYTH CEKTOpPa; a — CTATHBAIOUIHA ee UEHTPaJbHHA yTOA.
12. O6beM npHsMH (nDpsiIMOA H HakKJAOHHOW), mapanaeaenHnena

V = Sa,

rae S — mioulab OCHOBaHKA; A — BHICOTA.
13. O6bemM nHpamMuabl (NPaBHALHOH H HENPaBHABHOWM)

1
— — Sh.
v="3

14. O6beM yceueHHON NMHpaMHIbI

V= (Si+ 8+ V55, ),

rae S — nJaomajaH OCHOBaHHM; A — BHICOTA.
15. O6beM UHAHHIOPA KPYroBOro (MpsAMOro H HaKJOWHOTO)

|
S=7Rl=

|
V= 8Sh =nR%*h = TﬂDzh

16. O6beM KOHyca KpyroBoro (BpPAMOro H HaKJAUHHOrO)
1 | l
— — —_— — 2 . — 2} .
V= 3 Sh = 3 nR:h = 2 aD?h

17. O6beM yceueHHOro KeHyca

|
V=3 ah (Ri+ R+ R Ry)s

rie R — paaHyChl OCHOBaHHH.

18. O6bem wmapa
4 s
= 3 R 3.

TpuroHomerpus
1. 3aBHCHMOCTH MeXJy TPHrOHOMEeTPHYECKHMH GYHKIHAMH
sin a

tga = ,
cos a

Cos @

ctgo = —; ’
Sina

1
4
cos a

seca =
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1
$ina
sinta+costa=1,
sinacoseca=1,
cosaseca=I,

tgaciga=1,
14 tg? a=sec?a,
1 4 ctg? @ = cosec? a.

cosec o = ’

2. Peuienne npsiMOYro/ibHLHX TPeyroibHHKOB

b= atgB;
. a ) a
a=csin A =c¢cos B; T=SmA; = cos B;
. b . b
b=c¢sinB=ccosA; — =sinB; T=co>A,
c
b a

sinB _ cosA '
rae a, b — karerH; ¢ — runorenysa; A, B, C — npotuBoJexallHe yraH.
3. PelueHue KOCOYro/ibHHX TPeyroJibHHKOB
a b c
- sinB _ sinC ?
sin A sin A
*=%GnB ~°sinC
rae a, b, ¢—croponn; A, B, C — npoTHBOAeKallHe HM YIJIH.
4, QopMyabl cyMM H pa3sHOCTeH TPHrOHOMETPHYECKHX (YHKIUHA
sin (a == B) = sin a cos f = cos a sin B;
¢os (o == B) = cos a cos B = sin a sin B;
tga = tgp
tg (@)= = tgotep
ctgactgp 1
ctg(z £ p) = ctgp £ ctga

sin 4

6. ®opMy/H ABOAHLIX H NOJOBHHHHX YIJOB
sin 2a = 2sin acosa;  cos 2a = cos? a — sin? a;

2tga ctg2a—1
Qg = ————. %0 =
tg 2a 1 —tg2a’ tg 2o 2ctga
. a l/-l——cosa. _a=l/l+cosa
sin > = 2 ;  COs 3 2 t
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t a 1 —cosa sina ¢ a l+coao._ sina
g 2~ sina l4cosa ' cg2 = sina  l=—cosa °
6. ®opmyan npuseaeHds (taba. 29).
TaG6auua 29
GYHKUHH B=90°4a B=180°4a B=270"=*u A=360"—a
sin ~+cos Fsina —cos a —sin a
cos Fsina —CO0S O +sina -}-cosa
tgp Fetga +iga Fctga —tiga
ctgp Figa *ciga Flga —ctga
7. Beauynnn ¢yHkuuft yraos (taba 30),
Ta6anua 30
DYHKLHH a=0° a=30° a=45° a=60° a=90°
sna | o I vV 2 v 3. 1
n 2 ) 3
3 P
cosa 1 %— —liQ— 1 0
- 2
3
tga | 0 —3 | V 3 oo
= VT
ctga F oo ]/ 3 1 —T 0

HeKOTOpble NOCTOAHHLKE MaTeéMaTHYeCKHe Bean-

YHHH
n=23,14159, lg n =10,49715,
n2=9,86960, e=2,71828,
Vn=1,77246, M=0,43429,
lge=0,43429, g M =9,63779,
360°
° — = 57,2958°,
P 2n
36060 )
p' == ?n = ‘,437,75'.



.60-
o — 280-80:80 _ o6 9657,

2n
N I
sin " =" = 3ar s
sin 1” = 1 = ! .
p” 206 265
TeMnepatypHbe KOS HLUHEHTH
3akaJleHHOH CTaJH.......a = 0,0000125;
Msrkoi > .ivs..a=0,0000111;

“HBapa .ootoo.a=0.4‘l(}_u.

NPHJIO)XKEHHE 7

dopmy/ibl AR NePEeBbIYHCIEHHS MJOCKHX MPAMOYroJbHbIX
'KOOPAHHAT #3 OfIHOH CHCTEMbI B PYTYI0

1. Ocu Ox’ n Oy’ HOBORt CHCTEMh MOBEPHYTH Ha Yroa a. BJeBO
(npoTHB Xoma 4acOBOH CTpeJKH) OTHOCHTeJbHO oceli Ox W Oy crapod
cucteMn (puc. 176). Hauano koopanHat obenx cucrem obuiee, Toraa
KOOPAHHATHI TOYKH M B HOBOH cucteme 6yAyT paBHKI:

Xp = Xp COSA—Y poSina,

Yp = Xp Sin & + gy cos .

o o= e ——

t 4

—
0 4, cose

Pnuc. 176
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Puc. 177

2. Tlpu noBopoTe oceit BnpaBo, HanpuMep acefi Ox B O OTHOCH-
teabHo oceil Ox’ W Oy’, koopauHaTH TouykH M 6yayT paBHH:

’ r .,
Xy =2XxXpycosa-+y sira,

PR ’

3. Touku Hayala KOOpAHHAT ABYX CHCTEM He COBIANalOT, OCH NoO-
BepHyTH Ha yroa a (puc. 177). IlycTb X, Yo — KOOpAHHATH Hayaja
HOBOH CHCTeMHl ¢ OCAAMH x’, Yy’ B cucTeMe CTapoii ¢ ocaMH X, y. Toraa
KOOpPAHHATH TOYUKH M B HOBOH cHCTeMe 6yAyT paBHH:

Xpp = (%y— %,) COS & — (yp — Yp) sin @,
o= (i = S0 L (s ) 5

IIpn o6paTHOM mnepexoae K KOOPAWHAZAM CTapod CHCTeMH ¢opMy-
JH 6yAyT HMETb BHI

Xy =%+ xpycosa+ty sina,

Yy=yo—xysina+y cosa,
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