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NPEJUCIAOBHE

B yCAOBHAX 3KOHOMHHM 3eMeJIbHHX pPecCypcoB, BHCOKON CTOHMOC-
TH CTPOMTENHHOrO OCBOEHHS TePpPHTOPYiI ¥ OXPaHH NPHPONHOA CcpenH,
KOTJa HJeT IHPOKOe OCBOGHHE INOA3EMHOI'0 NPOCTPAHCTBA, BHJABHIAIOT-
€ KaueCTBEHHO HOBHE TPeGOBAaHMA K OPraHH3alHH H TEXHOJOTHH Npo-
H3BOACTBa reojfieamyeckux pa6Gor, Posb ¥ 3HaueHHe TeoJe3HYECKOTO

ofecneueHyss COOPYMKEHHS IMOA3CMHHX KOMMYHMKauu#l NOCTOSHHO  BO3-
PacTaioT.

IMpaxTHKa NOKa3biBaeT, 4TO OAHHM M3 OCHOBHHIX (akTOpOB, oOIpe-
JeJSIOMHEX KayecTBO CTPOMTENbCTBA MNOA3EMHBIX KOMMYHHKAUMH, #ABJfA-
€1Csl YPOBeHb TreojesHueckoro obecneyenusa. OcoGoe 3HaugHHE A/l €ro
NOBHIIEHHsT HMeloT pa3paboTka W BHejpeHHE 3GQPEKTHBHHX MeTOLO0B
H TIPHEMOB BHIIOJHCHHSI TIeQJe3HYyeCKHX paGOT, OCHOBAaHHHX Ha  MCMOJb-
SOBAHHH HOBHX INPHOOPOB H MNpHCHOCOGJeHHH, O6eCneuHBAIOUIHX BLICO-
Ky TOYHOCTb TeOAe3HYeCKUX H3MepeHHH, CNOCOGCTBYIOLIHX NOBHIIEEHIO
NPOU3BOAHTE/LHOCTH TPYA4 H COKPALUEHHIO CPOKOB CTPOHMTENBCTBA,

TpazuuuoHHHe CHOCOGH Teoje3nyeckKOro KOHTpoJs (cmoco6  BH3H-
POK, CIOCO0, OCHOBAHHEIA Ha HHMBe/JIHPOBaHHM JAHa Tpanuefl, Tpy6G u Ap.)
He Becerja obecneunBaloT OTPHBKY TpaHutefi H ykJaaxy Tpy6 c 3amam-
HHM ykJoHOM, KpoMme TOro, 3Th cmocolH TPYROEMKH H HX NDHMeHeRHe
He JaeT BO3MOXHOCTH IPOBOJMTb KOHTPOJbL HenpepniBHo. Mmelores oOT-
JelbHble COOGIlEHHs O NPHMeHeHWH Ja3eDHONH TeXHHKH B Tre0Je3HYeCKHX
pa6oTax [pH ‘CTPOHTENbCTBE MOZ3EMHHIX KOMMYHHKauui 34 pyGexoM.
B arux coofUleHHSX, HOCSLIMX B OCHOBHOM pPeKJaMHBIN Xapaxrtep, He
PacCMaTPHBAIOTCST  METOAHYECKHe BONPOCH HCHROJb30BAHHS 3TOH TEXHH-
KH, He MPUBOAHTCA aHaAM3 (AKTOPOB, BJHAIOIMHX Ha TOYHOCTH BHITON-
HeHuss pabor, M JAp.

B oTaese KayeCcTBa H METPOJOTHUECKOro OfecneyeHHA CTPOUTEAbHO«
montaxumx pa6or LIHUMOMTIII Toccrpos CCCP paspaGotannl KoM-
nJeKcHBle TEXHOJOTHH TreOje3HYyecKHX paGorT Npr COOPYKEHHH ROA3eM-
HHIX KOMMYHHKaNu#l Ha OCHOBe NDHMEHEHHS J2a3ePHHIX TIe0Je3HYECKHX
npu6OpoB H KOMIIEKTa YHHGHUHPOBaHHBX NpHcnocobieHHft K HEM. OTH
TeXHOJIOTHH CBOGOAHBI OT HeJOCTATKOB, CBOMCTBEHHBIX TPaJHIHOHHLIM
cnocobam, B O6eCneYHBAIOT HENPEPLIBHHA KOHTPOJL CDOPYXKEHHS KOMs
MyHuKanuii, PaspaloTKH oTAena BHeApeHH H2 paje CTPOAIIKXCA O0B-
ex10B CCCP u Moryr OHTb DEKOMEHIOBaHH K IIMDOKOMY NPHMEHEHHIO
NPH  COOPYKEHHH MNOA3EMHHIX KOMMYHHKauHH.

Hacrosmee PykoBoacrBo paspaborano K raase CHulIl 111-2-75
«Teonesnyeckue paGoTH B CTPOMTEJBCTBE»  (KAHAHZATH TEXH. Hayk
B. T. Bysaros, B. C. Chrhuk, usx, HruasManos JK. Al).



1, NEPEHECEHHE B HATYPY MNPOEKTOB
NOA3EMHbBIX KOMMYHHKALLUA

O06mue NoNoKeHHA

1.1. IToaseMHble KOMMYHHKAUWH pPasfensioT Ha TPH OCHOBHHE Ipym-
e TpyGonpoBoAH], KaGenbHble ceTH H KOJJIeKTOpH. TpyGompoBoAbl BKJIO-
qajor B ce6s BOXONPOBOXN, KAaHAAH3ALHMIO, TenJocHabxKeHHe, BOLOTOKH H
JpeHa¥, a TaKXKe CheuHasbHble TEXHOJOTHUeCKHe TPYGONpPOBOLEL

Haun6onee naoTHOe pasMemieHHe MNOA3CMHBIX KOMMYHMKAIMH Xapak-
TEPHO [IJs1 LEHTPAJBHBIX TOPOACKHX yaumu M muowafget. Ha ropoackux
TEPPHTOPHEX BHYTPH KBapTaJOB TNOJ3eMHBIE HHXXEHEpPHHE COOpPYIKeHHS
pasMelileHn €O 3HAYHTEJbHO  MeHbuwefl MIOTHOCTH. CHAOKHOR ceTbio
MOA3eMHBIX KOMMYHHKAUME XapaKTepPU3YIOTCS TEPPUTOPHH INPOMBILLJIEH-
HbIX HApeANPHATHH, 0COOeHHO HPEANPHUATHH XHMHYeCKOH, HedTenepepaba-
THBalOWled M METaJIYPrHYeCKOH NPOMBIUJIEHHOCTH. VHiKeHepHBle ceTH
Ha TePPUTOPUAX  NPOMBIUJIEHHBIX NPeANPHATHH NPOKJAAABIBAIOTCS BAOJD
Npoe3noB, a TaKkXe MexAy 3LaHHAMH H COODYXEHHAMH,

HinXeHepHble CeTHl Ha TEPPHTOPHAX CENbCKHX HAaCeJeHHBIX NYHKTOB
XapakTepH3ywTc HeGOJbLLIINM YHCJIOM -BHAOB ceTeli KOMMYHAJbHO-GBITOBOrO
HasHauedus. [lpu 3trom TpyGONPOBOAM, KAK NPaBUiO, NOA3eMHME, a Ka-
feabHble JHHHM — HaseMHble. Ha He3acTPOEHHBIX TEPPHTOPHAX MHKeHep-
Hble KOMMYHHKalUH IpeACTaBJeHbl OTJeJbHEbBIMH MarucTpafbHbIMH TpYy6o-
NPOBOAAMH, IIOJA3€MHEIMH M Ha3eMHBLIMH JIHHMAMH 3JEKTPONepefauH H cBs-
au. [lpn 3TOM MecTonoNOXKeHue M HA3HAYEHHE MATHCTPANLHBIX KOMMYHU-
Kauuil B OOJLLIHHCTBE CJyyaeB ONPEeAe/ISIOTCS ONO3HaBATE/IbHLIMH CTOJ-
Gamu.

1.2. T'opoackas BORCUPOBOAHAA CETL COCTOHT M3 TPYG6 pasHoro nua-
MeTpa M HasHaYeHus: BOAOBOAOB, MATHCTPAJbHHIX JMHHI, pacnpefesu-
TeNbHOH CeTH M BBONOB B OT/Ae/bHEle 3AaHHA. BopoBoAbl moaawT TpaH-
3ATOM BORY OT BOAONDPOBOJHOH CTaHUHH K paiioHy BoJonorpeb/eHHs,
MarucTpanpHbie JHHUM SBASIOTCS OTBETBACHUAMH OT BOJOBOJOB. Pac-
npefleATeNbRAs CeTb NMOABOAHT BOAY K OTAEJbHHIM 34AHHAM H COOpY-
KEHHAM,

Tpy6ul BOAONPOBOAHON CETH HE3ABHCHMO OT HX JHaMeTpa, XakK
NpaBuJo, UyryHEBIE uAK cTaibHHe. Ha NpOMBINACHEHBIX  NPEANPHATUAX
NpHMeHSIOTCA acOeCTOUEMEHTHBle H JKeJe3oGeroHrble TpyGu. TpyOu Bo-
IOMPOBOJAHON CeTH YKJNALBIBAIOTCA OGHIYHO Mapae]bHO MNOBEPXHOCTH
seman wa 0,2—0,5 M HHXKe rayGHHBI NMPOMEP3aHHA.

Onsi skenayarauust u HabaoneHus 3a paGotoit o60pynOBaHHA BO-
JNONPOBOAHON CeTH COOPYKAIOTCA KOJOAUB, raGapHTBl KOTODHIX 3aBHCAT
OT JaHaMeTpoB TPy6, rvyOHHB HX 3aJI0KEHHS H THMA YCTAHOBJEHHOH B
Hux apMmarypel. Kosoaus Ha BOJONPOBOAAX YCTPAUBAIOTCA, KAaK INPaBH-
J0, UpH BBOJaX B KPYNHbIE 3JaHHS H COOPYXEHHH, B TOUKaX pe3Koro
nepesoMa npodu/a, O0COGeHHO Ha MAaruCTPaAbHBIX JHHUAX, I[IOBOPOTHI
BOLONPOBOAOB OCYLIECTBJSIOT, KaK mpaBHJo, Ge3 ycTpoHCTBa KAJIGALEB.

Kananusauus npeacrasaser coGoft cerb NOA3EMHHX TPY6 ®  KaHa-



JIOB, CJHyXalllHX ANA YIAJeHHS CTOQUHHX BOJ B OYHCTHHE COOPYXEHHS,
a2 Takke arMochepHHX oOcafkoB B Oadmafiune BoxoemM. Kananusaun-
oHHasl ceThb ABJAETCS CaMOTEYHOH, W TOJHKO HAa OTAENBHHX YUYACTKaX
npn nepexayke CTOYHHX BOJ Ha BHICOKHE IOPH3OHTH IIPOKJAaAHBaeTCs
ganopHas Kananusauus. KaHanusanuoHHas CeTh BKJIOYaeT BHNYCKH
M3 3JAHHIA K CMOTPOBHIM KOJOALAM, YJHUHYIO CeTb H KOJJIEKTODH, OT-
BOJSIHIHE BOAH B OUHCTHEHE COOPYXKeHHA.
MHHHMaJbHEE YKJAOHK TPyGONMpPOBOAOB JONYCKAOTCS He MeHee:

0,007 MM nas TPy6 AMAMETPOM, MM 150;
0,005 mm . . 00;
0,0005 MM , - . 1250 u 60.1ee,

CMoTpOBHE KOJNOALBI HJIH KaMephl YCTPaHBAIOTCA:

a) B MecTax NpHCOeIHHeHHUS TPYGOTPOBOAOB;

6) B MecTax H3MeHeHHS HaNpaBJIeHYs, YKJIOHOB M JAMAaMeTPOB TPY-
GonmpoBoaos:

B) Ha TPAMOJHHeAHHX YyYacTKax Yepes:

35 M nag Tpy6 muaMeTpoM, MM 150

sO0mM ., . 150—600
™M . . . 600—1400
150m, . » 6onee 1400

Ha tpy6onpoBojax HanoOpHOH KaHaJH3alH# KOJNOAUL YyCTAMABJH-
patotca uepes 300—500 M H o6GopymylTca Tak Ke, KaK H KOJOAIM
BOJAONPOBOJHOR CETH.

Fay6uHa 3aj0XeHHA TPYGONPOBOAOB. KaHAJH3AlMH 3aBHCHT OT
pemseda  MECTHOCTH, TpebyeMsX YKJOHOB, NDOTAMEHHOETH TPacC H
Apyrux ¢axropoB. MunuMajbHasg TyGHHA 3aJI0XeHHs TPY6 KaHaiu3a-
uun 0,7 M.

Topo/icKHe rasoBble CeTH COCTOAT M3 PpacnpefeHTeJbHHX rasonpo-
BOJIOB, NPOJNIOXKEHHWX OT rasopacnpefentenbHux cranuufi (IPC), ra-
soperynsropunx nynkros (IPII) u rasrosbnepunix cranuufi. T'asompo-
BOAH YKJAAAHBAIOTCA MNPeHMYIeCTBEHHO Napa/Ne/IbHO MOBEPXHOCTH 3eM-
Jqu Ha ray6nue po 1,5 M ¢ yknonom He menee 0,02. asonposoaH, Tpan-
CHOPTHPYOlINe OCYyWIeHHH{ ras, HPOKJAAWBAIOTCH Ha raybuse fo 1 M
6es cobmoaeHHs ykJaoHoB, Ha npoMulIeHHHX RPEANPHATHAX Tra3onpo-
BOAH, KaK MNDPaBUMO, NMPOKJAAHBAIOTCH NOX 3eMJedl, HA 3CTaKafax HJH
onopax. HMepeaxu caydam pa3MellieHHSl rasonpoBOJOB MO KDOHIITefHaM,
VKpeIUleHHHM Ha CTeHaX 3JaHMi.

CeTb BOROCTOKOB HAa TODOACKHX M TIPOMHIINIEHHHX TEPPHTOPHAX COC~
TOHT H3 AOKIENPUEMHHX KOJOAUEB, TPYO, COENHHAIOIHX AOXKACTPHEMHNE
KOJOAUH ¢ KOJNJEKTOPaMH, CMOTPOBHX XoJjoiueB H T. A. Joxpenpu-
eMHble KOJOQUHN pacHoNaraloTcsi B JOTKAaX YJHI B I[OHHKCGHHHEX MecTax
Ha paccrosuuy 40—100 M omun or npyroro. Ha Gomsutem paccTostHMH
Mexay HAOXAENPHEeMHHMH XOJORALAMH Ha KOJJEKTOpax yCTPAHBAIOTCA
JIONOJIHUTENbHBE CMOTPOBHE KOJOAUSL. ‘
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BomocToysas ceTh caMoTeyHas ¢ ykJoHamu or 0,05 po 0,005, Tpy-
On BOAOCTOYHOH CETH H3rOTaBJAHBAIOTCH H3 aclecrouementa, GeroHa.
Juamerpet Tpy6 or 200 npo 2000 mm.

OcHOBHOe HasHayeHHe JpeHaxeHd COCTOHT B IOHHXKEHHH YPOBHA
rpyutoBnx Bold. [lo cBoeMy ycTpOfiCTBY JApeHaX(H NOAPa3AeNAIOTCA HA
TOpH3OHTasbHME (MeAKoro M IyGOKOro 3aJOMEHHA), BepTHKaJbHHE R
conyrcTBywoltHe. [OPH3OHTaJbHHIA JApPEeHaXX COCTOHT H3 GeTOHHiIX, ac-
GecToUEMeHTHbIX HJH JepeBAHHHX TPYGS, YJIOXKEHHHEX B rpPyHTe € YKJ0-
rom or 0,04 o 0,002, Odaa npeHaxeli riy60KOro 3aJOXeHHS 4acTO MpH®
MeHRIOT TPYOGH AnamerpoM 150—220 MM, a Meaxoro 3ajoXeHus —
100 mm. Tny6una 3anoxxeHus TPy6 3aBHCHT OT Ha3HaueHas JpeHa M
Tpe6yeMOro ypPOBHS IOHHXKEHHA TPYHTOBHX Bol. Jas npoeepkn  paGo-
TH APeH Ha NPHMBIKAHHAX K KOJUIEKTOPY COOPYXalOTCA CMOTPOBHE KO*
gopunt, Ha apewax anuuofi Goace 100 M OHH CTAaBATCA Yepes KauAawe
30—50 M.

K 7TpyGonmpoBojaM cNenHasbHOrO HasHauyeHHS OTHOCATCA BO3JYXO-
NIPOBOAH, OeH3ONPOBOAH, HedTeNPOBOAL, Ma3yTONposoAnk H Ap. OHn
NPOKNAAHBAIOTCA B BHAE MOJ3eMHHX # Ha3eMHHIX TPyGONpOBOAOB, HMEIOT
OrpaHMYeHHOE YHCJO KOJOAUEB H 3aK/JIaAHBAlOTCA Ha TrayGHHY He MeHee
1,6 M. Tpy6bl H3roTaBJHBAIOTCA IVIaBHbIM OOpasom H3 cTami. Bofbman
yacfh YKa3aHHHX TPYGONPOBOJOB COOPYXaAaeTcs Ha TEPPHTOPUAX mpo-
MBILNEHHHIX NpPeANpHATHA M TNpeACcTaBJeHa B BHAE JIOKaJbHBIX ceTed,
CBA3LIBAOIIYX COOTBETCTBYIOLIHE TEXHOJOTHYECKHE YCTaHOBKH.

3a uck/ouenuem HebTenpoBOJOB M BO3JAYXONPOBOAOB, AJs CTPOHTENb:
CTB2 TPYGONPOBOAOB CMEUHAJBHOr0 Ha3HAUEHHS MPHUMeHSOTCR TPYOMl Aua-
metpom or 32 ao 200 MM, Jduamerp TpyG BO3AYXONDOBOROB KoJeGieTcs
B npegenax or 32 go 100 MM AJ1A TPAHCIOPTHPOBAHHA CXKATOrO BO3AY-
xa, nao 1500 MM — Jas BO3AYXOOYHCTHHIX COOPYXeHmii.

1.3, KaGeibHble CBTM DasReNfIOTCA Ha CHJIOBMe Kalean H Kabeanm
cnaboro toxa. CusoBrle KaGeau IenfATCA HA BHCOKOBOVIBTHHle (HAMpsxe-
BueM 1| XB n Gosee) M HH3KOBOJMbTHHE, a KaGesH cnaboro ToKa B CBOIO
ouepeflr Ha -TenedOHHbie, Tederpadpsie, Kalenil PAKHOBENNAHUS, CPeACTB
ynpaBJeHHs M TeNeMeXaHHKH, ekTpoxabean Hanpsxkennem Ao 10 kB
npoxaaANBalOTess Ha raybuse 0,7—0,8 M, a OGogpluero HANPSKEHHA —
1—15 M,

Ha TepputopHaX RPOMBIJICHHHX MPeANPHATHA NPaKTHKYETCA NPOK-
JafKa KaOeJbHBIX JIHHAH B KaHajax, TOHHeJNsIX, a TaKXe MO 3CTakalAam
WM CcTeHaM  3jaHuii. B cesBCKAX HaceseHHBLIX NYHKTaX AJs Lesed oc-
BelleHHA u ofecneveHnss paGoTH CHJIOBHX YCTaHOBOK, KaK TipaBuyo,
crposites  JIDII.

Tay6una sanoxeuus Kabejeft cnaboro Toxa He mpesbimraer 1 M

1.4. KosnneKkTopn mnojpasfiensiorcs Ha ofliMe H cnenpnaibHue. B 06-
MMX KOMIEKTOpax NPOKAaALBAWTCA TPYGONpOBOAM ¥ Kabeau pasiAHIHOro
HagHaueHHsA. B oflIuX KOJNIeXTOp2ax JAONYCKaeTCs pasMemieHHe CaeAyio-
fUHX PBHAOB cereil:

Kabenef cnaforo Toka BCeX HasHayeHH;



CcHJIOBEIX Kalbenefi Hampsixxennem He Oosnee 10 kBr;

Tpy6 pasBomsillei BORONIPOBOAKROH CETH;

TPy6 TemaoceTy;

Tpy6 HamOpHOH KaHaJFH3aUHH AHaMeTPoM He Gosee 500 MM;

TPYS CaMOTEYHON KaHAJH3aUMA aHaMerpoM He Gosee 300 MM,

TPY6 BOLOCTOYHOH CeTH;

rasonpoBOoJ0B HH3KOTO H CPefHero AaBjeHHs (He Gosee 0,06 MIla)
npHu yCJIOBHH OGOPYAOBAaHHA KOJJIEKTOPA H NIPH OTCYTCTBHH B HeM CHVIO-
BpIX Kabeneil,

Cneuuanpinie KOMJIEKTOPHl CAYKaT AJf pPasMeEllleHHs OJHOTHMHHX
cerell (kKaHanusanus, BOJOCTOK, KaGesnbHHEe ceTH). KOJNIEKTOPH HMeIOT,
KaK NpaBujo, TPAMOYroJbHOE HJM KBaapaTHoe ceueHHe, Jlaa 3Kcmayara-
U¥H  KO/WIEKTOPOB YCTDAHBAIOTCA KAaMePH [VIaBHBIM 06DasoM B MecTax
npHCcOoeIMHeHH TPY6 HaH Kabeaed,

1.5, B KoMmJieKC reojesHyecKHx paGoOT Mo NpoKJajke Tpacc MOA3eM-
HHIX KOMMYHHMKaUUi BXOAAT

TIepeHeceHHe B HATYPy H 3aKpenjieHHe COOTBETCTBYIOHIHMH 3HaKaMH
Tpacc NMOA3EMHBHIX KOMMYHHKAQUHH M OTHENbHBIX COODYXKeHHH Ha HHX;

AETaJbHBIH BHHOC B HATYpy ocell Tpace;

HabaloeHHe 3a OTMETKaMH NPw OTPHITHH TRaHUIeld, yKJaake Tpy6,
YCTPOMCTBE KOMOAUEB H T X3

HCIONHKTEAbHAS CbheMKa Tpacc, BBOAOB, KOJOAUEB, aBapHHHHX BH-
OyCKOB M apTe3HAaHCKHX KOJOALEB.

Wcxonunoli JNOKyMeHTau¥ell A/t NIPOH3BOACTBA Teoje3HYecKHX palboT
ABNAYTCH"

reHepadpHEl TJaH 3aCTPOHKH Y4acTKa;

paGoyre dUepTEXH, Ha KOTOPHIX MOKA3HBAIOTCA: KpPACHBle JHHHH H
JIHHMM 3aCTPOHKH; OCH NPOEKTHPYeMBIX 3XaHM M coopyxKenuft, Koopak-
HaTH YIJIOB TNIOBOPOTA H NepecedeHHe TPAace; KOODAHHATH HEHTPa KOJ0I-
1eB M JAPYIHX HapyXKHHIX YacTeil COOPYMKeHHS; PAaCCTOSHHA MeXIy OT-
JeNbHEIMH 3JeMeHTAMH KOMMYHHKAlMil; NPHBA3KH TPacCc K OHNOpHOR ceTH,
3NAaHHAM H COODYIKEHHSIM; Yribl MEXAY CMeXHBIMH KOJOAUAMH; OTMETKH
JHa JIOTKOB H BepXa KOJIOJLEB;

npobuIb TPAaCCHL.

TlepereceHne B HaTypy NPOEKTOB MOJ3EeMHBIX KOMMYHHKaLHR 3aKioga-
€TCA B ONpelle/leHHH Ha MECTHOCTH OTHOCHTeJbHO NYHKTOB ONOPHOH reoge-
3UYECKON CeTH NPOEKTHOTO MOJIOXEHHS 3/eMeHTOB KOMMYHHKALH# B NjaHe
¥ 10 BHICOTE.

BreHoc B HATYpy NpoeKra Tpacc NOJA3BMHBIX KOMMYHHKAUMR BHIOJ-
#iseTcs B TakKoft MOCAeN0BaTeNbHOCTH:

pasbuBKa OCHOBHHIX oOCeft TpaccH;

pa36uBKa CMOTPOBHIX KOJIOALEB, LUEHTPOB ONOp, BBOXOB B 3LAHHA H
ADPYrUX 3JEMEHTOB KOMMYHUKAalHi;

RCIMOJIHHTEJIbHAA CbhEMKaA,

IlepeneceHnio B HaTypy mnOAJexar:

RJS BOJGNPOBOAR, KaHAJNM3AUMH, APeHaXKa, 3JeKTpokabelbHOR u Te-
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aedoHHON CPTel — TOUKH MOAKJIOYEHHA H NPHCOCAMREHHH, yrJkW MNOBO-
POTa, OCH CETH H KOJOAUH;

Ads rasodpoBOjAa M TelJaoceTH — TOYKH INPHCOGAHHEHWH, yranl MHO-
BOpPOTAa OCel CeTH H KOJOAUM;
InA COBMEIWMEHHBIX NPOKAAAOK — TOHKH OCH OCHOBHOH ceTH, yTan

noBopoTa KOJAOMIEB, Kamep, NPHCOERHHeHHH.

KpoMe 3Toro, 06A3aTenbHO IEPEHOCATCA B HATYPy MecTa MepefiaZa
OTMETOK TPYGONpPOBOAOB, MNepeceyeHHs ¢ JHAPYTHMH CYILeCTBYOLUHMH K
NPOCKTHPYEMHMH KOMMYHHKAaLUSMM, NpoesfaMH H T. I

Ha npaMosHHeAHHX Y4aCcTKax TpacC B HATYpy BHHOCATCA H 3aKpe-
ONMIOTCA TOUKM He pexe ueM yepes 100 M.

IIpoexTHBe OTMEeTKH XapakTepPHHX TodYeK KOMMYHHKaUHA onpegens-
I0TCSI OTHOCHTEJBHO DenepoB H MapPOK HHBEJHDHON CeTH.

Bce BHHeceHHHe TOYKM Ha MECTHOCTH 3aKDelJAlOTCH AePeBSHHHIMA
cronbaMy, MeTaaTHYECKHMM TPy6aMH HJH KoJpAMH, J/A coxpaHenus Ha
OCH TPy6OmnpOBOAA TOYKH BHHOCAT CTBOPHHIMH 3HaKAMH HJM C IIOMOLULIO
O6HOCOK 8a Npefe/N JOHM 3eMJISHHX palor.

1.6, OOCs3aHKOCTH 3aKa3uMKa, TeHNOAPARHLIX ¥ CyONOAPAAHHX Op-
raHHsauyfi no reojesHyeCKOMy oOecleyeHHI0 CTPOHTEJLCTBA NOA3EMHBIX
KOMMYHHKaLH] NPHBeJeHW B IpHa, 1—3.

OCHOBHBe HODMaTHBHble TpeGOBaHHA K COOPYXKERHIO MOA3eMHHX
KOMMYHHMKauuii nPuBeleRH B nNpHiL 4.

Cosnanye reone3nyecKoil OCHOBHI

1.7. Pa3buBounniM paboTaM NpeXlieCTBYeT CO3/aHHe ONOPHOHX Ieo-
Zle3HYeCKOR CeTH H CbeMOUHOro ‘oSocHoBanus. IlepeHoc mpoeKkToB NoA3EM-
HHX KOMMYHHKaUMP B HaTypy BHNONHAETCH, KaK IPABHJIO, OTHOCHTENBHO
NYHKTOB CBLEMOUYHOro OGOCHOBaHHA.

B kauecTBe OfIOPHON reone3nueckofl CeTH CAyKaT IMYHKTH TPHAHTYJIAUMH
R noawronomerpuu. IlnaHoBoe cbeMOyHoe OGOCHOBaHHe CO3JaeTCH Ha
OCHOBE TPHAHCYJNAUHOHHEIX, NOJHTOROMETPHYECKHX CeTeéfl MM B KadecTBe
CaMoCTOSTEbHON OCHOBHI H NpejcTaBasier €060if CHCTEMY TEOAOJHTHBIX
XOA0B HJH aHAJHTHUECKYI0 CeTh, MO TOYHOCTH YJLOBJETBOPAIOMIYIO Tpe-
GoBanuaMm cbeMOK B Mmacwirabe 1:500,

TeonONHTHHE XOAK AOJIKHH ONHPAThCA Ha NYHKTH OMODHOM CeTH ¢ TOY-
RocThi0 He HHXe 1:2000, Ha tepprropuu no 2,5 xM? TEONOMHTHHE XOAKR
ABAAIOTCA CAMOCTOSITEJbHOR ONODHOA CeThIo.

TeQAONHTHBE XOAH NPOKNA2AHBAloT BAOJL Tpace CTPOSIUHXCH KOM-
MYHHXAUHA C yyeTOM YAOGCTBAa BHUIOJHEHHS Pa3BHBOUHHX pabor € NYHK-
TOB X0Xa H ofecneyeHHsi HX MAaxXcHMaJbHOR coxpansoctH, Ecax rteoposnr-
HHe XOAH SBJISIOTCSA CaMOCTOATeNbLHON OMOPHOM Cerpio, NATas 4acTbh MYHK-
TOB 3axkpenJifeTcd UEHTPAMH THNA NOJAHMOHOMEeTpHH JHGO 326eToHHpO-
BaHHbIMH TpyGaMH. Ha 3acTpoeHHOR TeppHTODHH, e 3TO OKasHBaeTCs
BO3MOXHHM, cAefyeT 3aK/AajHBaThL CTeHHMe 3HAku, Ha 3anoxennne 3Ha-
KH COCTaBJAIOT a/b60M HX NPHBSI30K K MECTHHM I[peaMeram.

1.8, TIpn BLINOMHEHHH reoflesHYeCKHX paGOT HA 3ACTPOEHHON TEPPHTO~



puu B coorseretBud ¢ CH 212-73 pexoMenayercs CO3RaBaTh uuCTORHHOG
cwemoynoe obocHomanue (IICO). Toukamm TICO Moryr cayxuTh sie-
MEHTH KaNMHTaJIbHBIX 3AAHMA M COOpyeHMR, a2 Takie IEHTPH KpHIDEK
XKOJI0ZUEB, PacMOAOXEHHBIX Ha TPOTyape HJH HENoCpPeicTBEHHO y 60pTo-
BOro KaMHfl, HO TaK, 4TOOH MeXJAy HHMH Obla B3aHMHASl BHAHMOCTB.

Cospaume [ICO cnoco6eTBYET YAYYINSHHIO TEXHOJNOTHR TeORe3HHe-
CKHX PpabOT MO BHHOCY B HATYPY NPOEKTOB INOA3EMHHX KOMMYHHKaIui
33 CYET MCK/IIOYEHHA MOBTOPHOTO TNPOKAAXHBAHEA TEOAONHTHHX XOAOH
NPH HCMNOJAHHTENLHOM CheMKe KOMMYHHKaunf.

KpHIIKH KOVOAUER, HCHOJb3yeMHle B KauecTBe NYHKTOB CHEMOWMOrO
060CHOBAHHA, JOKHH BHOUPATHCA HA MECTAaX, YAOOHHX AJS NPOH3BOA-
CTBa CHLEMOK, HO He pexe ueM vepes 300 M.

1.9. XapakTepHCTHKH TEOJOJHTHHX XOROB, NPOKJAAHBAEeMHX AJR
CO3JaHHA CBHEMOYHOro OGOCHOBaHHS, NMpHBeAeHH B Taba. 1.

Ta6auna 1
Macwtal cbeMkH

XapaKkTepucTHKA X010B
pakrep 1:600 ]

11000

ITpeneanHas OTHOCHTEAbHAA MOFPEWIHOCTD
X010B:
1-A paspsan 1:2000 1: 2000
2-# paspsx 1:1000 1:1000
Jlnuna XOn0B MeX Ay HCXORHBIMH NYHKTAMH, M:
1-i pa3pax 600 1200
2-k paspsan 300 500
Paccrosne MeXAY y310BbIMH TOYKAMH HRH
MeX1y y3noBofi TOUKOH M HMCXORHEIM NYHK-
TOM B CHCTEME TEOJOJNHTHBIX XOAOB, M:
1-ii-paspsa 400 800
2-#i paspan 100 200
MaxcumanbHasi ylaaeHHOCTb Y3AOBBIX TOYEK 700 1000
OT HCXOAHBIX MYHKTOB, M
Jlnuua BHCAYMX XOROB, M, HAa TEPPUTODPHH:
3acTpoeHHOM 100 150
He33aCTpoeHHO 150 200
JnuHa nnuuit B xomax, Mm:
MaKCHManbHagt 350
MHUHHMaZNbHAA Ha 32CTPOEHHON TePPHTOPHH 20
, HesacTpoeHroft 40
MaxkcumansHoe dUCHO YrAOB B XOZax:
1-it paspsn 15
2-ii paapax 8
BHCSIYUX 3
CpenHss KBagpaTHueckas MOIPELIHOCTh H3- 30”"
MepeHHst yria
PacxoxJense Mexly pe3yabTaTaMH I PAMOTO
H O6paTHOrO H3MepeHH#l JHHHH:
1-#i paapsn 1:2000
2-ii paspsax 1:1000
[TpenenvHas yrioBas HeBsi3ka xOfa (n—4Mc- fﬁ___er,T
JI0 yraos)




Yras TeOAOJHTHOrO XOofa HaMepsioT TeoponuTamu T-30 onuuM mnpHe-
MoM (MpH [BYX TNOJNOXKEHHRX BEPTHKANBHOTO Kpyra), a NuHuK — 20-Mer
poBOfi cTaMbHOM MéHTOM B npaMoM M o6parHoM Hanpawiexusx. Ias Hs-
MepeHHs JIHHHR  peKOMeHAyeTcs TIDHMEHSATh ONTHYEeCKHe  JAa/JbHOMEpH
«Penra», [O-2, JHP-5, ceeropansHoMepm EOK-2000, 2CM-2, CM.5,
pyxoBOACTBYsich HHcTpykuuelt CH 212.73.

OTHOCHTENbHBIE HEBA3KM B -TEOLONHTHHX XOAAX He AOJKHLI NpPEBH-
mware 1:2000, a a6coMOTHHe 3HAYEHHA -— BEJHYHH, NPHBEJeHHBIX B
Tabm, 2, .

Ta6bnumna 2
Ha wsesactpoenHoit
Ha 3actpoennod Ha nesactpoed- TePPHTOPHH
Macwrab cbemku TepPHTOPHH, M nof Tep&"'mp““' B He6aarOMpHAT-

HHX YCHOBHEX, M

1:500 0,25 0,4 0,5
1: 1000 0,4 0,6 0,8
1:2000 0,6 0,9 1,2
1: 5000 1,2 1,8 2,4

Ilpu HeGaaronpHATHLIX YCJAOBHAX H3MepeHH# OTHOCHTENbHHlE HEBA3KH
B TEONOJHTHHX XO0Rax Moryr jaocrurate 1:1000. B stom cayuae wmaxcu-
ManbHble JJUHBl TeOJOJHTHHX XOMOB He JOJKHHL NPEBLINATH BERHYHH,
yKasaRHHX B TaGa 3.

Ta6auuya 3
MaxcumaaprOe
Ha sacrpoennoit |Ha HeaacTpoeHHOl yaajaeHHe
Macwrab cnemkn TEPDHTOPHH, KM TePPHTOPHH, KM OT Y310BHX
TOYEK, KM
1:500 0,8 1,2 0,7
1:1000 1,2 1,8 1
1:2000 2 3 1,56
1 : 5000 4 6 3

1.10, Eciu yCJIOBHA MECTHOCTH 3aTPYAHAIOT INPOBefeHHe JIHHeHAHBIX
#H3MepeHH#, TEOXOJHTHHE XOAHM MOTyT OHTbL 3aMeHeHW MHKPOTPHAHIYJs-
uyel, CeTR MHKPOTPHARIYJAUWH Pa3BHBAIOTCH B BHAE HECHOMHBIX CHC-
TeM TPeyroJibHHKOB, TEOJe3RYECKHX HETHPEXYroJNbHHKOB, UEHTPAaNMbHEIX
CHCTEM, a TaKXKe ILefOYeK TPEYrOJbHHKOB, NPOAOXKEHHHX MeXAy ABYMSA
cToponaMu (Oa3ncamMH) MJH NYHKTaMH CeTU BHICUIETO KJaacca.

Mexay HCXOAHHMM <CTOpOHaMH (6asucaMH) JHOMyCKaeTcfi mocrpoe-
HHE TPEYTrOJbHHKOB AJIN CheMKH, He Gonee:

10 B8 Macmtabe 1:800;
15 . » 1:1000.
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BasucHHe CTOPOHL M3MepslOTCA B NPAMOM M OGDAaTHOM HanpaeJe:
HHAX ¢ OTHOCHTEJBHON mNOrpeuiHocThio He rpyGee 1:5000.

Crasylolllie YIVIBL TPeyroJbHHKOB JNO/IKHH OHTb He MeHee 20°, a
CTOPOHK — He Kopoue 150 M.

B TpeyronbHHKax H3MepsioTCs BCe TPU yraa, MaMepenne yrioB mpo-
H3IBOAHTCA TEOAOJHTAaMH ¢ TOUHOCTBIO Me MeHee 30” HNByMS KpyreBniMH
npuemaMH. Pacxox/JeHHe OJHOMMEHHBIX HanpaBJeHHA M3 pasHHX MpHe-
MOB He HO/DKHO OHTh Gosee 45”7, VYrioBHe HeBA3KH B TPEYroJbHHKaX
He JOMXKHHL mnpeBhimath 1,5

OtaenbHBle TOYKH ITAHOBOTO CHEMOYHOrO OGOCHOBAHHS MOTYT on-
PeAeAATbCA DPSIMHMH, OGDAaTHHIMH N KOMGHHHDOBAHHBIMH 3aCeyKaMH. Yr-
JIOBHEe H3MEePEHHA BHIIOJHAIOTCA C TOM 2Ke TOYHOCTHIO, UTO M B CeTAX
MHKPOTPHAHFYIALNH,

1,11. BHCOTHO! OCHOBOHM I/a IepeHeCeHHs B HaTypPy NPOEKTOB MOA-
3eMHHX KOMMYHHKAUHMA W CBHEMKH KOMMYHHMKAUHA SBJSIOTCS TPYHTOBHE
u crennnle penepnl II, 1II u 1V xaaccos, BricotHoe reonesuyeckoe oGoc-
HOBaHHE Ha YYaCTKaX CTPOHTENHCTBA INOA3EMHHX KOMMYHHKALHR C€O3«
ZaeTca NyTeM TNPOJOXEHHA CHCTeMbl HHBEJHDHHX XO[0B (OTAENLHHIX XO-
JAOB, CUCTEMbl XOJOB H 3aMKHYTHIX IIOJIMFOHOB), ONHPAIONIHXCA HA MapKH
u penepnt 11, III u 1V KaraccoB. BBECOTH NMYHKTOB IJIAHOBOrO CHEMOYHOrO
060CHOBaHHS ONPEeReAIOTCA TEXHHYEOKHM HHBEJHPOBAHHEM.

CxeMa H TOYHOCTb CO3/J2HHS BHICOTHOrO TI'eOfE3HYECKOro OGOCHOBAHHSA
3aBHCAT OT XapakTepa [POKJaJHBAEMbIX KOMMYHHKauHH (KOJJIEKTOpHI,
TOHHEJH, caMOTeYHble CETH), HaqMuug B pafioHe pabor NMyHKTOB rocyaap-
CTBEHHO! CeTH HHBEJHDOBAHHS, HAJHYHS KAalUTAJbHLIX COODYKEHHI H
ApYrHx ¢axkTopoB.

Ilpu oTCyTCTBHM B paitoHe PalOT rOCyAapCTBEHHOH CeTH MNPOK/IaAbi-
BaOT XOAH HHUBenupoBamua IV kiacca.

TouyHOCTL CO3/aBHsl BBHICOTHOro reojesHueckoro OBDOCHOBaHES, Kak
IPaBHO, 3aBHCHT OT BEJHUMHB YKJIOHa CAMOTEUHHX ceTefl Ha YyuyacTke
CTpouTEeNnCTBa ECAM HAa TEPPHTOPHH HMEIOTCA CaMOTedHHe JIHHAK C YK-
aonamu or 0,001 u Gosee, cieayer Cos3faBaTh HHBENMPHYIO ceThb 1V Kiac-
ca. Ecan BenuuMHa YKJAOHA caMoreuHolm JauHMM Mennme 0,001, nonxna
cos3aBaThCs HMBeaupHas cers III Kaacca.

1.12, XapaKTepHCTHKH XOAOB H CeTeff HHBEJHPOBAHHA  Da3NHUUHHX
KJ1accOB TOUHOCTH NpHBeJeHH B Tabn 4.

PaccTositne MeXay CMeXHBIMm penepaMu AO/MKHO GbTh 200—250 m
M3 pacuera nepefaud OTMETOK Ha TOYKH Tpacchl fIPY OLHOR IOCTAHOBKe
HuBeanpa, [Ipn HeZOCTATOYHOH TyCTOT®@ NYHKTOB TeO0je3HYeCKOH OCHOBH
BJIOML TPAaCCH YCTAHABIHBAIOTCA MOCTOSHHBHE HJHR BpEMEHHHIE pelepH,
OTMETKH KOTOPHIX  OfpefensiioTCsi HHBeJMpPOBaHHeM He HHXe IV Knacca
TOYHOCTH.

HusesupoBaHue BHIMOJMHAIOT npubopaMu ¢ yBesHweHHeM TPYGH He
MeHee 25% ¢ leHOR MAeNeHHs YPOBHA He Gonee 257 Ha 2 Mm. Pefikn —
IBYCTODOHHWE INAlleYRHle ¢ KPYrawM ypoBheM. Ilpenenpuas JJMHa BH-
aupHoro Jayda 150 M. C mesblo MOBHIIEHHS NPOH3BOAHTENBHOCTH TDYZAa
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1e1ecoofpa3Ho HCIOB30BATh HHBENMPH € CaMOYCT2HABJAMBalolllefics JH-
Hueft BuanpaBanus HC-3, HC-4, Ni-025, Ni-B4 u np,

Tab6auma 4
Knacc HHBeRNDOBAHHUX

XapakTepHCTHKA XO0Z0B H CeTeh

I1I 1v TEXHUUECKHR
JAnuna X0A0B HHBENHPOBaMHS,
KM:
MeXAY HCXOAHLIMH NYHKTa- 15 5 2—8—16*
vMH (AJMHHA NOJIHroHa)
MeXJy" HCXOAHBIMH  NYHK- 7 3 1,5—6—12*
TaAMH H Y3J0BO# TOUKOH
Me/X1y Y3J0BHIMH TOUKAMH 5 3 l—4q—8*
Maxcumanbroe paccTosnne 5—7 3 1—4—8*
MesmAy XOBAMH B CeTH, KM LO
Paccroaune Mexay penepamu. |0,2-0,4—0.8{0,5—0,2—2,0 —_
HAM  MapkaMH  (33CTpOeHHan
H HeJacTpOeHHas TeppuTOpHs),
KM
Cpelt a1 KBajpaTHueCKas IOT- 5 10 25
peiHOCTb Ha | KM X0ja, MM

MaxcnManbHan anuHa BusupHo- | 75 (100) 100 (150) 150 (200)**
ro XVua Ha CTaHUHH, M

JlonycTHMOe PACXOXKaeHHe MeX- 2 5 8 (10)
Ay TNPeBHIIEHUAMH Ha CTaHUMH,
MM
JonycTHMas HeBs3Ka X042, MM .
no amuHe xofa L, Xm 10y T 20yT 50 V'L
No YHCAY CTAHUME n - — 10y

* JlavHa xogma 2AA CbeMKH c cedeHHeM peaveda 0,25, 0,5, 1 M
H Go1ee,

** [lARHA nyueH ANA HMBEAHPOB C YBENHUEHWeM, NPEeBbILIANLIUM
HOPMATbHOEC,

Cnoco6bl mepeHeceHHs] NMPOEKTOB
NOJ3E€MHBIX KOMMYHHKauMil B HaTtypy

1.13, o BHIMOJHEHHA 3eMJAHHX PaloT MO CTPORTEALCTBY TPYOOnpe’
BOJA0B H Kalenel pa3SHBAIOT OCH HMH TrPaHH TPaHUIEH H MeECTONOAOXKe-
HHEe CMOTPOBHIX KOJIOAUEB, Kamep M T. I

Jlns mNOCTpoeHHs B HaType Tpacc MNOA3EMHBIX KOMMYHMKauuii coc-
apJigeTcsa pasﬁﬂBO'{Hblﬁ yepTex, Ha KOTOPOM IIOKa3bBalOTCSA OCH H pas-
Mepn  NPOEKTHDYEMBIX TPacc, NYHMKTH ONOPHOR cerH (BKJAKYAf TOIKH
TEONONHTHOTO XQHAa) M 3JEMEHTH NPHBA3KH TPacCH K CYLIeCTBYIOWEH
sacTpoiiKe MM NMYHKTaM OINOPHOH CeTH.

Pa36uBOURHIA YepTeX RIMA OTAENbHOM HHTKH KOMMYHWKAUHH COCTAB-
JNgeTcs Ha OCHOBE TeHepaJbHOro njasa M npojodbHoro npoduas, Ha
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9TOT 4YepTeXX HAHOCATCA Oauxafuiie NYHKTH Tre0e3HYeCKOro pas3bHBOdY-
HOrO OGOCHOBAHHSI, OTHOCHTEJBHO KOTOPHLX yKa3blBaeTcs MONOXKEHHE BhI-
HOCHMOTO B HAaTypy yyacTKa KOMMYHHKAUMHW C YIJAaMH NOBOPOTa Tpacchl,
nuKeramy, xogopuamu. OKOMO Y3JIOBHX KOJOALEB Ha uYepTeXe BHITHCH-
BAlOTCA MX KOOPAMHATH, a MeXJYy KOJOALAaMH — DAaCCTOSHAA,

BuHOC B HaTypy NPOeKTOB NOA3EMHBIX KOMMYHHKAUKE BHIOJHACTCH
OTHOCHTEJbHO NYHKTOB TIeOfe3HYecKOro OCOCHOBAHHA Ha YYacTKe CTPOH~
TeNLCTBA NYTEM OTJIOXKEHHS] Ha MECTHOCTH MPOEKTHHX 3HAYeHUA yrJos,
AMMH JMHHA H TpeBHIUeHHH. DTH AaHHBe IOJYYalOT Ha STaNe NOArOTO"
BHTEAbHHX PaGoT, BHNOJHAS NPH 3TOM CJjeAyiollee:

BBIIACKY KOOPJAMHAT H BHCOT NYHKTOB ONODHOH M CBEMOYHOH reo-
Ze3HUeCKOA CeTH Ha YYacTOK TPacChl;

onpejeseHHe KOODAHHAT H OTMETOK XapaKTEPHHX ToueK TpaccH, NOA-
JeXallux BHHOCY B HaTYRY;

onpeaeseHHe AJAH NPAMHX YYacTKOB;

onpenejeHHe SJeMEHTOB FHPHBASOK.

1.14. JlauHue, HeOGXONHMHE RJA NepeHeCEHHS B HATYPy Tpacc nox-
3eMHBIX KOMMYHHKALHf, MOryT OHTb [0JyYeRH rpaduueckHM, aHaAUTH-
uecKUM H ADYrHMH cnoco6aMu BriGop cmocoba nepeHeceHMs 3aBHCHT OT
XapaKrepa 3acTpPOAKM, NPOTAXKEHHOCTH TpaccH, 3aAaHHOA TOYHOCTH H
HaJIMYHA TOYEeK OMNODHOfi TeOJe3HUECKON CeTH HJIH BCIIOMOTATe/]bHOTO reqQ-
Je3HUecKoro OGOCHOBaHHA.

Ipu wanuumu 60OABIIOrO KOJHYECTBA UETKHX KOHTYPOB BOJMSH Tpag-
cul ynobex rpaduueckuft Meron B sToM ciaydae B KauecTB®  RAHHEIX
IJisi TePeHEeCeHHs Tpacc B HATYPY HCNOMb3YIOTCS YIIOBHe H JHHeAHHE
BEeAHYHHLI, [OJYYeHHble HemocpeACTBEHHO C Tonorpaduueckoro naasa,
HCNONb3YeMOT0 s TPOEKTHPOBAHHSA.

B KauecTBe TBEepPAbIX KOHTYPOB MCHOJB3YIOTCA YIJiH H BHICTYNH Ka-
MUTANLHBIX 34aHull, TOYKH BAOJbL ¢acafosB 3LaHuill, NMOJNOXKEHHe KOTOPBIX
onpelensieTcss Mo pe3yJbTATAM JHHEMHBIX H3MepeBHHi OT YIJIOB 3JaHHH
WJAH PYTFHX TBePABIX KOHTYpoB JluHeliHble H3MepeHHS BBITOJHAIOTCHA
TOJIBKO OTHOCUTEJBHO YETKHX KOHTYPOB, IOJIOXEHHe KOTOPhIX onpenpese-
HO HenoCpeACTBEHHO ¢ HHCTPYMEHTAJbHBIX XOA0B ﬂJISl 3TOTo ¢ IJaHa
onpelensioTcss BelHuHHBL @, b, ¢, d, e, f, 3Has macwiral naaHa, rojayya-
0T HCKOMLIe 3HAUYeHHSA , OTPE3KOB.

Yncio 3aceuek JOMKHO OHThL He

MeHee Tpex (puc. 1). j V ,;/é//
TouHocTs nepéHeceHHsA Npoek- @ 74

Ta TPacCH 3THM CNOcoGoM Ha mecT- ~~_la aNes|/t

HOCTH 3aBHCHT OT Macwiraba nia- e TpOCe

Ha, TOYHOCTH HAHECEHHA CaMof % ‘l Yl

TPacCH Ha TJlaH, ONpeleNeHHs ¢ )}“%

I1aHA HEH3BECTHHX 3J/eMeHTOB, Je-
dopmanun naana

. Pue. 1 ITepenecenne TPACCH B HATYDPY
npﬂ OTCyTCTBHH UETKUX XOH cHoco0OM 3aceyex OT TBEePABIX KOH~
TYpPOB BGJIHM3H TPaecH MPOKAAJHBA- TYPMEIX TOueK
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eTCs TEOAOJHTHHI XOX TAKMM 08pa3oM, yTOOH nocne ero HaHeCeHHA HA Miay
(o KOODAHHATaM) TOWKH TPAacCH MOMIH OHTR IlepeHeceHH B HATYPYy C
NOMOIUBIO YIVIOBHX H JHHeAHBIX M9MepeHuit.

Touxkd TEOJOJHTHOTO XOJAa 32KpenasloTC B SaBHCHMOCTH OT MeCT-
HHX YCROBHA KOBRHHIMH IBO3SAAMH, IITHPAMH, KOJbAMH.

AHanuTHYeCKHI crnoco6 npuMeHsercs TOrAa, KOrjna Ha ydyacTKe COX-
PaHHJOCh MaJo TeOAe3HYeCKHX NYHKTOB H MDOEKTHHE TOYKH YAaJeHH
OT HHX Ha OGosbluine paccrosuus. Ho aHaaMTHYecKMe pacyeThl CBH3aHBL
¢ 60abIuHM OGBeMOM BHIYHCAHTENBHHX pPaloT, MO3TOMY NOPH JAOCTATOYHO
TIOTHOH CETH NYHKTOB reofe3HYEeCKOro oGOCHOBaHHS, KOrja pacCTOfHUA
0 NPOEKTHHX TOYeK He npesnmalor 300 M, RanHHe ANA NepeHeceHus
npoeKra Ha MECTHOCTh MOXHO OlpeientnTh rpadHuecKH N0 MaRY.

AnapuTuueckHit cnoco6 sakaouaerca B caeAyomeM. [lo naawmy
rpadHYecKn ONpeje/dAloT KOODIHHATH HEKOTOPOH  MpPOEKTHOA  TOUKH,
KOTOPYI0 HeO6XONuMO NepeHecTH B Hatypy. M3 KaTajora BLITHCHBAIOT
KOOPAMHATH TeOfe3HYeCKOro NYHKTa, € KOTOPOro Mpeanojaraercs mnpo-
H3BOINHTL BHIHOC B HAaTypy, a TaKkxe JHPeKUHOHHM YroJ HanpaBjieHHs
Ha BHAMMBIE C Hero reojesHueckHii nyHKT. Pemwas o6paTHyl0 repjesnie-
CKy10 3aJauy, N0 KOOPAHHATAM TEOAE3NYeCKOro IYHKTAa H BHHOCHMOA Ha
MeCTHOCTb IPOEKTHOM  TOYKH BHUHCJSIOT PAcCCTOHHE MeXAY HHME M
aupexuHoHHbft yros. [To pasHOCTAM HMCXOZHONO H BHYHCIEHHOTO AMpEK-
UMOHHHX YIJ/IOB ONPeAessioT FOPH3OHTAJbHHE YroJ.

BhlupcieHHsa BHNOJHAKT no  dopMmyaaM:

Ay Ay _ Ax

tga= ; = e .
Ax sina cos a

Ilpy  nocTpoeHmM Ha MECTHOCTH OTDe3KOB JIHHMA 3aaHHOH AJHMHHL
B 3HaueHHe [JMHBI, TOJNYYERHOE M3 BHUHCJEHHHi N[O KOOpAMHATAM HJH
KenocpeACTBEHHO ONpeleJeHHoe ¢ NJaHa, BBOAAT IONPABRH 3a HAKJIOH
(npx yrae Hak/JoHa Gosee 1,5°), temneparypy ¥ xomnapuposanhe. [lepe-
HeceHHe OTDE3KOB JMHuMiI B HaTypy MO/KHO OHTb OCYLIECTBJAEHO C OT-
HOCHTE/IbHO! MOTPEIIHOCTHI0 He Gosee 1:2000.

Ilpu aHasuTHueckoM cnocoGe BHHOC TPaCCH B HATypy OCYINECTBJIA-
ercs OT NMYyHKTOB ONOPHALIX TIEONEe3HUGCKHX ceTefl, KPAaCHBIX JIMHHHA, TOYeK
TEOJONMTHHX XOAO0B, OT OCell NpPOEe3ROB MJH OT CTPOHTEJNbHOH CETKH.

Iipr HenmocTaToUHOH NUIOTHOCTH NYHKTOB ONOPHOR reofe3mvyecKof
€eTH HCXOJHHMH JaHHHIMH CJYXZT TOYKH CNEeUHMaNbHO TIPOJJOMKEHHBIX
TEOLOMMTANX XO40B. IIpH Ha/MyWM 3aKpelVIeHHHX B HaType Ocefi mpoes-
JIOB HJAH KpacHNX JIMHHJ nepeHeceHwe TPAcCH B HATYPY BHINOJHAETCA
HeTMOCPEACTBEHHO OT HHX.

Heo6XonuMble AaHRHe AN MepeRecEHHS KOMMYHHKauu@t B HaTypy
MOryT OHTh nOAYyeHH rpagoaHAUTHUECKHM CIOCOGoM, KOTOPHA npen-
craBasger co6ofi xkoMGuHaumio rpadHyecXoro K aHRJMTHYECKOrO CIOCOG0B,

1,15, Jas onpeleneHHs NOJIOXKEHHA HA MECTHOCTH BHIHOCHMMX TO-
YeK HCMOJB3YHT CJeAylomHe CHocobh:

14



a) monAPHMI ¢ KOHTposeM or OmuxaRinel BHHeceHHOR B HaTypy
TOYKM;

6) MHeAHHIX 3aceyek;

B) CTBOPHHX 3aceyek;

r) cnocol6 mnepneHEHKYJAPOB.

[Tonapubit cnoco6 NpHMeHAeTCs, KAaK NPAaBHJIO, NPH MOJYYEHHH pas-
OHBOUHLIX JAHHHIX aHaJUTHUeCKHM cmoco6oM. Kpome 3toro, cnoco6 mo-
XeT NPHMeHSATbCcA NpH pasOHBKAX Ha OTKPHITOM MECTHOCTH, NPH HAJHYHH
BO3MOXXHOCTH BHITIOJHEHHA  YrJIO-

BHX H JIHHeAHHX H3MepeHHRh ¢

OfIHOR TOUKH CTOSIHHS MHCTPYMEHTA A 4 8 4 &
(prc. 2), HOas wu3Mepenns  pac- L, L 1
CTOSIHHA  MOTYyT  HCIOJb30BATHCH LB B s ps
MepHHE  JIEHTH,  MeTaJJIHYecKHe 0988 0990
PyJeTKH, ORTHYECKHe H HHTAHBIE Puc. 2. 11 v Toacew B
ne. 2. Ilepenecenne rTove pacchHl
AanpHoMmepnl, [lpeaenphHe  3Haue- RATYDPY NOJAPHLIM COCOGOM
HHA paCCTOﬂHHﬁ NIpUBEAeHH B . — TOYKA TEONOJKTHOIO XOAa;
Ta64. 5. A, B, C — TOuKH TpacChl KOMMY-
Hukanmn; & ~I; (B ~ Bs) — orkna-
Cnoco6 JHHeHAHBIX 3aCEuYeK HaH- bIBAEMBIE pPacCTOAHHR  (YIAH);

GoNee pacnpoCTpaHeH TNpPH BHIHOCE 1 @1 — KOHTPORLRHE  3aMepH

TOYeK TPAacChl, GJAU3KO PACIOJIONKeH-
HBIX K INYHKTaM TeONe3HUYecKOil ceTH HJH K KalHTaJAbHOR 3acTpofike.
Uneno 3aceuek AOAXKHO ObITH He MeHee Tpex. JIauHB 3acedek He JOIKHB
Guoith GoJlee JAJMHHBL MepHOro mpHGOpa.

Vroa npu BepliHHe 3aceukd JoJKeR Guith He Memee 30° u  me Go-
Jee 1200

TaGaunab
Cnocol HaMmepenusi paccTOAHUA Paccroannre, M
CraavHo#t 20-MeTpoBoit neHTOM 80
CranvHolt 50-MeTpoBoil pyaerkoft 100
HanpHomepamu I J-5, IHP-0,6 n ap. 80
HuraHeiM jaabHOMEPOM 1O pelike € CAHTHMETPO- 20
BbIMH JleNleHHAMH

[Tpumenenue cnoco6a CTBOPHHX 3acedeKk HedecooOpa3Ho HpH HAJH-
ypu BAOAbL TPaccH OGOJBIIOrO YHCJA TOYEK C H3BECTHHIMH KOOPAHHATAMH
uau byHzaMeHTaJAbHHX 3NaHHA,

Pa36uBka MeTONOM NepHeHAMKYJSIPOB PanHOHaJbHa B Caydae pacro-
JIOXKEHHS BJOJb TPAacCH ONOPHOM reo0fe3nyecKofi CeTH, ClleNHaJbHO NpO-
JOKEHHOTO TEOAOAHTHOrO XOJa HJIKH CTBOPHOA JHHHH MeXNIy 3NaHHSMH,
[lpu atoM BeJHYHHA CTBOpA MO NPOJOMNKEHHIO 3NAHHA HE J0/MKHA OHTb
Gosice TOJOBHHBI AJHHEI 3JaHHUd, HO B JoGOM cJydae He QROJ/IKHA TIIpe-
BHIIATL 60 M.

Junsl NepneHAMKYJAPOB He AOMKHB NpeBuuate 4 M. B nporus-
HOM cJyuae TNOJOMXKEHHE BHHOCKMOA TOYKH JOMKXHO KOHTDOJHPOBATLCA
3aceuKoii.
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1.16. Co6cTBeHHO pa3GMBKa NON3EMHHIX KOMMYHMKALHH 3aK/LOYaeTcs
B orefyowleM, OTHOCHTENILHO NYHKTOB TIeOle3HYeCKOR OCHOBBI HJIH TBep-
AHX KOHTYPOB B HATypy BHIHOCAT YrJH [OBOPOTa TPaTTH HJAH veped
300—500 M yanoBble KoJoaukl. Bce HPOMEXYTOUHEHIe KoJOAUb pa3buBa-
10TCSL  CMOCOG0M CTBOPOB — NYTEM OTJAOXKEHHS COOTBETCTBYIOWIHX IpoO-
eXTHHX PACCTOAHHI MeXAy CMeXHBIMH KosnoxuaMu TtpaccH. CtBop Mex-
RY Y3JOBHIMH TOUKAMH (KQMOALAMH) 3afa0T C NOMOMIBIO TEONOJMTa,
naseproro nprGopa. IIpoexTHHe pacCTOAHHA OTKAAAHWBAIOT CTANbHOH
pymerxoff (niewToff) HAM ¢ DOMOMIBIO ONTHYECKHX AaJbHOMepos JIHP-06,
JH-04, OTA.

Ocp TpaccH, YT/l TOBOPOTA H MECTAa TlepeceyeHHA HX C CylEecTr:
BYIOIIHMH TNOR3EMMHMH CeTAMH H COOPYXCHHAMH 3aKkpemasfiorcs 8
HaType IUTHIPAMH, KOJABAMH M T. A, a HX MOJOXeHHE (HKCHpYeTcs ma-
panenbHHMH BHHOCKZMH HJIH CTBODHRIMH 3HaKaMH,

JonyckaeTcA 3aKpellVieHHe MOJIOXEHHS OCH NPOKNAJOK € HCMOJMB3O-
BanneM OGHOCKH, yCTpamBaeMofi NMa npsaMoauHefiHWX yuactkax. OO6Hoc-
KH YCTaHABJIKBAIOTCA BAOMb TPacCH Ha paccrofnun 40—50 M oxxa or
apyroff, a TakXKe B MeCTax MOBOPOTa TPacCH.

Ocb NMPOKJAAAXM BBIHOCHTCS B TPaHINE0 C NOMOWbI0 HAaTAHYTOH Npo-
BQJIOKH MEXJY CTBODHHIMH TOYKAMH HJH TOYKAMH [OBOPOTA.

OnpepReneHie NpoeKTHefi PAyOMHH M IIPOSKTHOrO YKJOHAa obecmeyu-
BaeTCA HHBeNUDOBAHWEM TOYEK COODYXKeHHs oOtr Oamxafmux pabounx
penepos 1A € MOMOUIBIO BH3UPOK. B caywae HenOCTAaTOUHOH rycTOTH
nynxTor ([.MepoB)  reoje3UvecKOf OCHOBH BAONb TPacChl YCTaHABJIH:
BaOTCSl NOCTOAHHBIE M BpPEMEHHHE penepH, BHICOTH KOTOPHX OnpegeJs-
10T HHP2JTHpPOBaHHeM He HHMxe IV kjJacca TOYHOCTH.

1.17. IlnanoBoe mnoJoXxeHHe TPAaCCH KOMMYHHKAnuu onpejessiercs
TOYHOCTHIO DPAasGMBKH TpPAHIIEA, a BHICOTHOE — TOUHOCTBIO NOATOTOBKH
ocwoBamnd (soxa) TpyGompoBoma Hau xaGens. [losromy no ykaanxs
TPy6 Han KaGeneit AOMXKHA OHTb NPOH3BEAEHA KOHTPO/IbHAS HUBEJSHPOB-
Ka JHa TpaHIIeH — GETOHHOro OCHOBaus, NecYaHOH MOAYWIKH H T. I
OTK/JIOHeHHS (AKTHYECKHX OTMETOK OT NDOGKTHBIX HE AOJIKHBE IIPeBbl-
wary *+5 cM, 3a HCKJIOUEHHEM KaHafM3aUMH ¢ YKaoHOM MeHee 0,01.

IMpn HasHaYeHHH TOYHOCTH  HHUBEJHDOBAaHHA NOJ3EMHBIX TNPOKJIafOK
AJISi CTPOMTENLCTBA H HCIONHMTENbHON CBEMKH HCXOAST H3 NOTPelIHOCTH
HekaXeHHS YK/IOHA, KOTOpas He fo/aXHa npeBumyate 100,. Tlorpew-
HOCTb ONpefefeHHs OTMETKH TOUYKH COOPYXeHHS oOmpejeisercs mnorpeiu-
HOCTBIO OTMETKR Denepa mp# TOTPEUIHOCTHIO mpesnlleHus my Kax npa-
BHJIO, NPHEEMAIOT

mp < 0,5 mp,

HMorpelnHocTh HMBEJIHPOBAHHS DeNepoB M TOUEK COOPYXKeHHN, 3aBH-
CHMlAe OT METOAMKH- pa6oTr, YYBCTBHTENBHOCTH YPOBHS H HaJbHOCTH BH-
aupoBaunst ana III u IV kaaccoB W TeXHHMECKOro HHBEJHPOBAHHA BHI-
Pa}alTCA  3aBHCHMOCTAM:
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mp = 0,3+ 0,008 S
mp = 0,8+ 0,0208S;
my = 1,5+ 0,040 S,

rie S — ZAAMHA BH3UPHOTO Jyya, M,

Bouncnennsle  no 3THM  $oOpMyJaM 3HAYEHHS rm, NPHBEJEHH B
Ta6y. 6, MO AAaHHHIM KOTOPO MOXHO MOACGPATH KJNAacC HHBEAHDOBAHHA.
Hanpumep, npn paccrosmuw Mexny penepamH 200 M, PacCCTOAKHH MeX-
XY HHBENHDyeMHNR ToukaMm [=100 M, ykaone i=0,0005 umeer mpy=
=1,58 u my=3,16 MM, uto cooTRercTByer ocHoBe no rtounoctr III kmac-
Ca W HHBEJMpPQBAaHHIO KOMMYHWKAamuit no meroguke IV xnacca TdWHOCTH.

Tabauna b

Beauunnn my . MM, XA HUBEJH- BeauuuHs m, , MM, 11 HHBEAW-

¢ ] h

E poBanua KAacca z POBaHMA KAacca

b3 °©

g £

g . 1 v e | # . 1 v | Texmmuec-
% | 05 1,3 25 | w0l 1% | 2.8 5.5
50 0,8 1,8 3,5 125 —_— 3,3** 6,%
75 0,9 2,3 4,5 150 -_— 3,8** 7.5

*_.ypeJHueHHe HHBEAUDPA He MeHee 35%, **—~ne Menee 30°.

TlepeneceHHe B HATYPY TOPH3OHTAJBHHX YIJIOB, JIMHHA M MPOGKTHHX
OTMETOK BLIMOJHAETCS M3BECTHHMH CNocof0a™H C MCNOJAb30BaHHEM BH-
BepeHHBIX H HCNPABJeHHBIX HHCTPYMEHTOB:

LS H3MepeHMs YTJIOB — TeononHToB He HuxKe 30”7 TOUHOCTH
(T30, TS u ap.);

N H3MEPEeHHA PACCTOSHHA -— CTaJbHHX pYJ/ETOK, MEepHHX JIeHT,
AAaJbHOMEPOB H JAJbHOMEPHHX HAacaioK, obecneuHBalOlIMX H3MepeHHe
JUHHE ¢ TOuHOCThIO He Huxe 1:2000;

I onpejeseHHss ImpeBHuleHufi — uusexupos H-3, HB-1, HC-4,
HC-3, HT.

IlpaBunsHOCTs pa3GHBKH TPAcCH B HATYPe KOHTPOJHPYeTCA OTHO-
CHTEJLHO KDacHHX JAHHHMA, ocefi NpPOE3NOB, CYMECTBYIOUIMX TBEPAHX TO-
YeK uJM OTHOCHTENbHO NYHKTOB CIEUUAJLHO NPOJIOMEHHHX TeOROJHT-
#ex xonoB [lo pesyabraraM KOHTPOJBHHIX TeOfe3HMYecKHX H3MePeHHH
BBLIGHC/AIOT  KOODAHHATH YIVIOB NOBOPOTAa TPAacCH, KOJAOALEB M HX BH-
cor. DaKTHYeCKHe KOOPDAMHATHL M OTMETKH TOUeK CPaBHHBAIOT C IPOEKT-
HBIMH

Bce aneMeHTH NJAAHOBOA H BHICOTHOR pasGuBKH (HKCHPYIOTCA B
XKypHalle NPOH3BOACTBA TeOfle3HUeCKHX paGoOT, B XKYypHaJe recAesHyecko-
ro KOHTPOJIS M B CIEIHAJBHOA CXeMe.

Cxema 3/1eMeHTOB N/AHOBOM M BHCOTHON pPa3bHBKH NOBOAHMTCA RO
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ceenenns Becex WTP u paGounx, ¢ HHMHM NPOBOAHTCH HHCTPYKTax [0
npaBHiaM COXPAaHHOCTH TeOJe3HYeCKHX 3HAKOB O OKOHYAHHS CTPOHTENb"
¢TBa.

1,18, Yknagka Tpy6 ¢ 3aBaHHBLIM YKJOHOM MoOxer OHThL OCyliecTBJe-
Ha:

N0 yPOBHIO;

¢ TOMOUIBIO XOAOBBIX M IOCTOSIHHHIX BH3HDOK, KOTOPHE YCTaHaBJH-
BAlOTC B MECTaX INPOEKTHPYEeMHIX KOJIOAUEB ¥ NOBOPOTHHIX TOYKAX;

N0 YCTAHOBJEHHBIM MAasKaM.

Vkianka NO YDOBHIO 3aKMIOYaeTcA B YCTaHOBKe Kaxpnolh Tpy6W B
OTAENbHOCTH.

Yxnaaka Tpy6 ¢ IOMOLIBI0 XOAOBHIX BH3HPOK HAayMHAeTCsl C BhIHece:
HHS TOYEK TpaccH Ha obHockn (puc, 3). Ha o6nocky BHHOCAT oOCb Mpo-
KNaJlKH M MEXJY CMeXHBIMH OGHOCKAMH IO Tpacce HaTATHBAIOT IPOBO-
JOKY, GDHKCHPYIOIYIO OCb NPOKJAAKH HJH COODYKEHHS,

Tpy6unl yKRA2JHBAWOTCA NO OTBeCY, NOABelIHBaeMOMy K npoBojoxe. K
o6Hocke npubuBaloT G6PYCOK — INOJOYKY, HAa KOTOPYIO YCTaHABJHBAETCH
H HaIIyX0O 3aKpemisercs B BUAe GYKBH T NOCTOAHHAsA BH3MDKaE, BepXHAfA
rpaHbp KOTOPO! Joukua GHTb TOPH30HTAJbHA. BHCOTA MOCTOSAHHON BH3HPKH
3aBHCHT OT BHIGDAHHBIX JJHH XOAOBHIX BH3UPOK. JIHHA XOXOBOA BH3UPKH
JOJMXKHA OHTb Takofi, 4TOGH NPUH YCTAHOBKE ee B TpaHIIee Bepx BHU-
3MPKH BO3BHIAJCH Haj TIOBeDXHOCTBIO 3eMJIH OKojo 1 M.

B cayuae, ecanm rayGusa Tpanmer OGoapmas (5—6 M), nocrosHHas
BH3HDK2a MOXeT 3aKpemsiTeCi OT ToJXouks BHH3 (pHC. 4), HaunGonee
yrnobHas AJWHa XOLOBOH BH3HDKH 2, 3 mmm 4 M.

INocne nosyyeHHss BHICOTH NOJOYKH HEOGXOAMMO BRHIYHCIHTL C Yyde-
TOM AJKHB XOJOBOX BHSHPKM H YKJOHOB IJIHMHH OTPe3KOB OT NOJOYEK
JO rpaHeit MOCTOAHHWX BH3HPOK ¥ OTJIOXKHTH STH OTPEe3KH METAJIHIECKOi
pyJZeTkofi mau pefikoft.

TlpuMepn BHIYMCJIEHHS NPEBHIICHHA MeXAy OGHOCKO# IOCTOSHHBIX
BHU3HDOK H TNox6opa XOAOBOfi BH3HDKH NpHBeJeHH B Taba. 7.

Ecau no rtpacee mensercs auaMerp TPyS, a AJMHA XOZOBOA  BH3HD-

Puc. 4. 3axpenaenme
XOXOBLIX BHSHPOK AAN
ray6oxknx Tpanmeft

Puc. 3. Ykaaaka TpyG ¢ noMomsio*
X 0A0BO# BH3APKH

1 — oceBasi MeTKa 2 -— BH3HDKA;
3 — oTBec; 4-—rpyGa; § - oGHOC-
xa

18



Tabauma 7

o
N konoaua ao-x:::‘ae;;ayﬁ'. (%::3:: Pas::‘uua. 0;’;’;?“,: g a)f«gﬁ;:a:.
M M M
1 153,16 156,27 3,11 0,39 3,50
2 153,25 156,00 2,75 0,75 3,50
3 153,36 156,74 3,38 0,12 3,50
4 153,55 156,54 2,99 0,51 3,50

K# NPHHHMaJacb OT JOTKAa, XOJA0BAafg BH3MPKA B CBoelt HHXHeR dacTH
BOJIKHA uMeTp GalIMaK, KOTOPHIA NPH ykaane TPyGu BABHrAeTCH BHYTDE.

Tpy6ut Gonbmux auamerpos (800, 1000, (500 MM) caMoTeuHmx KoJ-
JIEKTOPOB, HMEIOIINX HE3HAUHTE/AbHBIE YKJNOHH, YKAaAblBAlOTCs HA GeTOH-
HOe ocHOBaHHe. YToObl BHAEPIKATH YKJAOH C 3aJaHHOH TOUHOCTbIO, 1O
TpaHllee C NOMOWILIO HHBEJHPA YCTAHABJMBAIOT MafAKH (KOJbsl, WITHPH)
yepes 10—20 M

OTMeTKH MafKoB PACCUUTHBAIOT B 3aBHCHMOCTH OT NPOEKTHOrO yKJOHA

Oco6ble cayyan pa3GuBOK

1.19. B oOTAeNbHHIX CJAYYasX MOXKET BHIOJRATHLCH COBMEIUEHHAA Mpo-
KJ31Ka TpyGonpoBoAoB B OOMIEX KOJ/JIEKTOPaX HJH B OJHOH TpaHiuee.
Coueranne TpyGonpoBosos Npu NpPOKJajke B OAHOM TpaHIlee NO Ha3Ha-
QeHHIO, BeJIHUMHE CeYeHHH M KOJHUECTBY NPOKJIAJAOK MOXeT OHTb CaMBM
Pa3NTHUIHBIM,

IMopazox NpoM3BOACTBA reoje3HyecvHX pPalGOT NpPH BHIHOCE B -HATYPY
NPOEKTOB COBMEIMIEHHHX MPOKJaLKe CJAeXYIOWIKi:

KaMepaJpHO-BRIYUCAUTEAbHHE PAGOTH IO NOArOTOBKe MCXOAHBIX XaH-
HBIX;

nojesble pa6orbl; ANA MPUBASKH TPACCH B NONEBHX YCAOBHAX IpO-
KJ2]bIBAeTCS TEOAONHTHHIT XOZ;

pacueT 3JEMEHTOB TPAacChl H COCTaBJIeHHEe CXeMHl;

NPOKNAAKa KOHTPOJLHOTO XOjAa MO TOYKaM TpPAaCChl;

COCTaBJEHHE CXeMBl TPacCsl ¢ NPHBA3KOM HJH  BeXOMOCTH KOODAH-
HAT Yra0B [OBOPOTA H [JIHH JHHHA MeXAYy HHMH.

IMoprotoBka AanHHHX W pPa3bHBKa OCYIIECTBJAAIOTCH TOMBKO AJA  OC-
HoBHON npokaaakH, OCHOBHON NPOKJAAKOA CUMTAeTCH Ta, KOTOPAas MMeer
HanGoAbuyio A/MMHY HE3aBHCHMO OT BHAA Npokaanku. Jlas sroro BRoas
Tpacce vepe3 70-—100 M HaMeualoTCA TOmEpPEYHHKM, K KOTODHIM H OT-
ROCATCA pa3OHBOYHKWeE AAHHHE.

B HaTypy nepeHocATcs Bce NOBOPOTH TPacChl M OTBETBJCHHS NpO-
KJaJ0K OT OCHOBHOM TPaoCH.

1.20. Ecau npoekrHpyemMass Tpacca mnepecekaeT MOJOTHO KeJe3HbIX
RJY JOCCefHHIX AOPOr HJH APYrHe NPERSATCTBHS, BBHINOJHSIOT  CKPHTYIO
NPOXOAKY TPACCH.
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B 3rtoM cayuae Nepej NPOH3BOACTBOM paGor HA MeCTe AOJXKHO OHITH
yTOUHeHO NOJOXKeHHe B IJiaHe H MO BHCOTe HeHACTBYIOMHX NOA3EMHAIX
KOMMYHHKAHUH M COODYKEeHHUH, HaXOAAUMXcs B 30He pPaboT. YTouneHHe
NMPOH3BOAMUTCA COBMECTHO C OpPraHHsanMefl, SKCIIyaTHPYIOWleH 3TH KOM-
MYHHKaLH# M COODYKEHHS, 1O HMEIOWHMCH HCHOJHHTENBHHIM YepTexam
¢usnyeckuMy MeTofiaM# (C TOMOIIbI0O HCKaTeAss MOA3EMHEIX KOMMYHH-
Kauu#, Tpacconckaress) Hau WypdOBaHHeM,

B 3aBHCHMOCTH OT KOHKPETHHX YC/JOBUA NPOXOAKZ MOMKeET OCYILeCT-
BJATHCS, CICRYIOIHMH CIOCOGAMH:

NpofaBJHBAHHEM C BLIEMKOR TIpYHTa;

npofasinBaHHeM 06e3 BHEMKH TIDYHTa;

TOPH3OHTAJLHHM OypeHnHewM;

BHOPOBAKYYMHEIM CIOCOSOM;

IMHTOBOM MPOXOAKOR M AP.

Bo Bcex YK23aHHHX cJay4asix (KpoMe IOCJeJHero) OnperesioTes
TOYKH IIOXOAa M BHXOAA TPACCH y NpenstTcTBHA. MeXIy STHMH TOUKa-
Mu BHYAC/NIOTCA PacCTOSHHE H JAHHBIE [JA 3ajaHHs HanpapjeHHs H
YKNIOHA MexaHH3Ma, OCYRIeCTBJAAIOUIEr0 MpPOXOAKY,

B rtoukax moaxoia ¥ BHXOZA TpacCH NPOXOAST WIaxTH (HX rabapn-
TH 3aBHCAT OT cnoco6a TNpPOXOAKHM), B HATYpy BHIHOCATCA TOUKH, oOn-
pefelfiollHe Hanpapjerne TpaccH. OHH 3aKpen/gIOTCs Ha CTEHaX KOTJIO-
BAHOB HJH IMAXTH, a TAaKXe MO BO3MOXHOCTH Ha BllepeRHNIEXKAIHX
MeCTHHMX mpeiaMerax (creHax AOMOB # T. a.) (puc. 5).

1.21, Tlepen nayanoM paboT nO MPONABAHBAHHIO CJAELYET NMPOBEPHTH:
COOTBETCTBHe PA3MePOB KOTJIOBAHOB TPESOBAHHSM THNOBHIX HPOEKTOB MPO-
M3BOACTBA Dabor Ha GeCTpaHUIEAHYI0 TIPOKNAAKY TPyOONpOBOAOB METO-
AOM  TNPORABJKBAHUA;

OTMETKH AHa KOTJOBAHOB M yuera 3amnaca, Heo6Xoaumoro Aast ycr-
PORCTBA HanpaBJISIOIIHX;

NPaBHJBLHOCT,  YCTAHOBKH DAMH KpenJieHWst ROMKParoB H napaJ-
JIeIBHOCTb OCefl JOMKPAaTOB OCH [pojabBausaemoro ¢yraspa, a Takxe

TOYHOCTH YCT2HOBKH MOHTAXHNX
o HanpaBAAIOUIHX YCTPOMACTB.
e O6sizatenvinie  TpeGoBanHs TIpH
<\-§d , BLIIOJIHEHHH Pa6oT 1O NPOAABJAKRA-

VMON HHIO TPYHTa:

MIOCKOCTh OMOPHOH IJIHTH (Omop-
HOM CTeHKH) AOMXKMA OHTL NEpHeHIH-

,f/\o KyJsipHa OCH HamnpaBJIeHH NPOAaB/H-

A S~ BaHHS M MMeTh YKJIOH, PaBHBIA 3ajaH-
§ \/?0' HOMY YKJAOHY ¢yTaspa;

Y OpHEeHTHpOBaHHe NepBOd TPYOH

B INJIaHeé NpPOH3BOAHNTCA OT HanpasJe-
Puc. 5. PasGuBKA Tpaccst NpH mNe- HHA, 3aKpelyIeHHOro B KOTJIOBAaHe pHC-
PeceveHNH NPeNATCTBER KaMH MM OTBECAMH, NyTeM CTBOPEHHS

a, s, ¢, d —rToukn, onpemensi- )
' U{Kke Ranpa®jaeune 'rgaccu 00 TEOMOJNHTY;



OpHEHTHpOBaHHe nepsoii TPyOn MO BHICOTE NPOH3BOAHTCA ©O ABYM
TOUKAM Ha Bepxy ¢yTasapa (Ha Kpaio TpyGbl) C M3BECTHHIMH OTMETKAaMH,
nepedaHHHMK OT pabodux penepoB, C KOHTPOJNEM YKJOHA C  NOMOILbIO
YPOBHeil HJIH YKJOHOMEPOB,

NPy YCTaHOBKe MepBOH TPYGBl B HCXOAHOE MOJIOXKEHHE ee MOJOXKeHue
He JOJDKHO OTJIMYaTbCsi OT NPOEKTHOTO YKJOHA He Gonee =+0,002, a6-
COJIIOTHOE OTKJIOHEHHe B [JaHe He AO/MKHO npeBslwarts 100 MM, mo
BHCOTE =50 MM.

VIHCTpyMeHTaNbHHIA reofe3uueCKHil KOHTPOJb B MJaHe M [0 BHICOTE
NPOU3BOAUTCS"

uepes Kaxjble 2 M NPOXoAKM nepBofi (ronoBHo#t) TpPyGH;

RaXo# moclenylouleir Tpy6u (3sena) dyraspa.

OmnpeneneHue nOJOKeHHs ¢YTAAPa B INPOMEKYTKAX MeXKAY Mapk-
WeATepCKHMH  3aMepaM# MPOBOAUTCS TOPHHMM MACTEpOM WX GpUraM-
POM [0 YKJOHOMEDY HJH YDOBHIO:

IpY TNPOJABIAMBAHKHM INiepBoff H Bropod TPyG wyeped Kaxauli MeTp
NPOXOAKH;

Ha TNOCAeYIOIIMX 3BEHBAX -— Yepes KaxKAble 2 M INPOXOAKH.

KpoMe mnpu6opos, npuMmenseMblx NpPH TPAOHLUHOHHHX cnocobax HH-
CTPYMEHTANLHOTO KOHTPONS, DEKOMEHIYeTC TaKXe HCIO0Ab30BATh Clle-
AyloulHe NpHGOPH: ONpelesnTe]h MecTa 6YPOBOH TrOJIOBKM, Ja3epHH BH-
SHp, ONpeieNuTe b M[OJOXKEHHS WHTA, CTAUWOKRAPHO YCTAHOBJEHHH HH-
BeJHp ¢ HAKJOHHBIM JyyoM BuaupoBauus (HJI-3).

1.22, OTKJOHEHH CTaJNbHEX GYTIAPOB, NPeAHa3HAYeHHHX IJd YCT-
pofictBa B HHX CAMOTEYHHIX KOJJEKTOPOB M TPy6onpoBOROB, He IOMKHH
NpeBHLIaTh B MiaHe u mo npodumo 0,6% AMHEE NPOXOLKH.

OTKJIOHEeHHA CTaNbHEIX (YTASPOB, NpejAHa3HAYEHHHX IJA NPOKIARAKH
B HHX HanopHEIX TPYGONPOBOAOB K NPOYHX KOMMYHHKAIHIE, He MOMKHH
upeBliaTh B NJIaHe M npoduse OT ! NpH ANMHE BPOXORKH, %:

Io 20 m—0,8;
10 40 m—1;
cebliie 40 M—1,2,

-

[Tpn npomasiuBabuK CTaJbHHX GYTAAPOB 3BeHbAMH 1O 4 M 3TH
nponycku yseanumsatorcss Ha 40%.

Ilpn Heo6XoZMMOCTH NPOXOAKHM ¢ O0Ogblledl TOYHOCTRIO COCTaBJseT-
¢ TNpoekKT NpPOH3BOACTBa paboOT, NpPeAyCMATPHBAOMUM ClelHalibHbHe Me-
TOABl KOHTPOJIS.

CrbikoBanne Tpy6 (QyT/ISPOB B KOTJIOBaHe Nepel cBapkofi B nNpodu-
A€ JOMKHO TIPOH3BOAUTLCA C TOUYHOCThIO He Hixke =*0,002 nas camoreu-
ubix W =0,003 mas npouux TpyGonposoxoB. CrHKOBanue B INJaHe AAA
¢GyTAIpoB BceX Ha3HAYEHMHt KOKHO NMPOHU3BOAMTHCA C TOYHOCTBIO He HH*
we 0,003,

MaxcsMaabHas AJHHA NPOJABJIMBAEMHX OYTAApoB AJAA CAMOTEYHHX
TpyGONpPOBOAOE B 3aBHCHMOCTH OT /[HaMeTPa MNPOKNAJHBaeMHX B  HHX
KOMMYHUKaUH{i He NO/KHA OpeBHIIATh 3HAYeHH}, YKasaHHHWX B Tabna. 8.

3 3ax. 10 21



Ta6auma$8

Oauna craabuoro ¢yraspa, MM
Somme 3oy
PO T 800 900 1000 1200 1400
200 18 36 36 60 60
300 18 36 36 60 60
400 18 30 36 54 60
500 12 18 30 48 60
600 — 12 18 36 54
700 — 6 12 30- 42
800 — — 6 18 36
900 — .— - 12 30
1000 —_ — —_— 6 18
1200 —_ —_ —_— — 6

Mpumeuwanue. B cryvae nposasausanns QyTIApOB TereCKOMH-
YeCKHM METOIOM JJIMHAa NPOJNABJHBAHHA OnpejensieTcss MeHbIIMM JIHAMeT-

pom ¢yraspa.

1.23. HucTpyMeHTanbHEI KOHTPOML 32 MOJIOXEHHeM, CTaJbHOrO ¢yT-
Aspa B IJlaHe 33KJIOHaeTCs B CJeAylolieM:

—~ B KOTJOGBaHe Ha NPOEKTHOX ocH ¢yTadpa YCTaHABAHBAIOT TEOAO-
JHT M ODHEHTHPYIOT €ro BH3HPHYI0 OCb B CTBOpe OCH ¢yTispa N0 OT-
MeueHHHM B KOTJIOBaHE DHCKAaM HJH OTBecaM;

no pefike. NPHCTaBNeHHOM TOPH3OHTaJAbHO K GOKOBOH cTenke ¢yTas-
pPa B pa3IMYHHX ero YacTAX Ha OJHHAKOBOA BHICOTE OT MNOJA, [eJaoT
OTCYeTH MO BEPTHKAJbLHOR HHTH CeTKH HHTeH;

noAydYeHHbE OTCYETH CPaBHHBAIOT C MPOEKTHHIMH H ONpelesfloT Be-
JMYHHBL OTKJIOHEHHi.

HHCTpyMeHTaALHHIH KOHTPOJMb 3a MNOJOXeHueMm o¢yTaspa B mnpodu.e
3aKJI04aeTcs B CJeAYIOWIEM:

YCTaHABJIHMBAIOT HMBEJHD B KOTJOBaHe NPHMEPHO Ha BHICOTY  OCH
byraspa;

no pefike, ycraHaBJuBaeMoii B cBode ¢(yTaspa, NpPOH3BOAAT oOTCUe-
TH H BHUMCJSIOT ()aKTHUECKHE OTMETKH H YKJIOHHL

[To noayyeHHEM AaHHHM onpegensercs (akTHUeCKOe NOJOKeHHe QyT-
Jspa B nnaHe M no Bhicote. IT0 HHM COCTaBJASIOTCS HCNOJAHHTENbHHE uYep-
TeXH.

IIpy HeNONMYCTHMHX OTKJOHEHHAX (YTaApa OT NPOEKTHOrO TOJOXKe-
HHS NPHHHMAIOTCS MePH IO €ro HCHPABJEHHIO.

1.24, Tlopsnox reoneanmyeckux paGOT NIPH LIHTOBOR MpOXOAKe:

1) nmonepsle PaGOTH NO CO3RAHHIO IAAHOBO-BHICOTHOTO OGOCHOBAaHHA
(Ha 3eMHOHl noBepxHOCTH) B pafioHe TPOEKTHPYEeMOH NPOXOAKH TpPACCH
M TNepeHeceHHe ee B HATYDY;

2) mnepefaua IMPEKUHMOHHOTO HAaTpaBJEHHS H BHCOT B INaxTy,

3) KOHTpOJb BHIEpPXKHBAHHA HanNpaBjleHHA H YKJOHA,
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JlonycTHMble OTKJOHEHHS NO TEPeHeCeHHI0 B HaTypy ocell noasem-
HBIX CeTeil W COOPYXeHHH B INJIaHe OAUHAKOBHL AJA BCeX BHAOB NpOKJa-
HOK M XAPAaKTePH3YIOTCA MOTrPelHOCThI0 0,1 M npu aHaNHTHYUECKHX cCno-
cob6ax pasbuBkn u 0,2 M NPy HCIONL3OBAHHH MAHHHX, NOJYYEHHBIX
rpaduyeckuM nyreMm.

HonycTiMele BeJWYHHB! OTKJIOHEMHH MO BbICOTE He JNOMKHH mNpe-
BBIIATD:

IJis CAMOTEYHHWX TPYGONPOBOAOB (KaHAAH3ALMA, BOLOCTOK, APEHaX)
+5 MM,

APYrUX HanoOPHHIX TPyGonpoBoAoB *+2 cM;

KaGeMbHBIX M TeqeOHHBIX ceTedf, a Tak)e GJOYHOM KaHAJNMU3ALHH
*=5 cM.

OpHeHTHPOBaHHe MNOA3EMHBIX MPOXOAOK B IJaHE MNPOHU3IBOAUTCA CHO-
co60M CTBOPOB H CIOCO60M, OCHOBAHHBIM Ha NDHMEHEAHWH THPOTEOZOJMU-
108, CTBOpH, ONpezensiiollde HampaBJeHHe IIAaXT, MOTYT OBITb 3aRKaHB
C NmoMOIIbI0 ABYX OTBECOB, MPONYUICHHHIX 4epe3 ABa CTBOPa HJAH CTBON
H BePTHKaJbHY!0 CKBaXkHHy. JInd NpOEKTHPORAHHA TOYeK, (HHKCHPYIO-
IUHX CTBOPbl, Ha JAHO KOTJIOBaHa, TPaHIIeH MOTYT  OBITh HCIOJbL30OBAHH
npnbGopsl BEPTHKaALHOIO INPOEKTHPOBAHHA.

1.25. ToyHocTp n/I2HOBO Treone3HYeCKOH OCHOBH AOJXKHa obecne-
YHTbL ONpejeJeHHe IOJIOXKeHHsT KOHTDOJHPYEeMOH TOYKM B NJaEe H IO
BLICOTE CO CPeRHell KBajgpaTHYeCKO) NOrpemHocTsio He OGogee

mre0n=0'3A ’
rde /A — CTPOHTENbHBIH [OMYCK;

Moeon— CPEAHA KBALDPATHYECKAS MOrPEUIHOCTH reofe3NYeckHx pagor.

OCHOBHBLIMH CTPOHTEJBLHBIMUH ZOMNYCKaMH SIBASIOTCSH:

npefen HecGoiky (momepeuHerft casur) B miaade (A=200 Mm);

JONYCTHMBIR Nepexoc uTa (NPH WHTOBOH NPOXOIKE);

MHHUMAJBLHBIE PafHyC KPHBOH;

MakcuMaapHoe OOKOBOe HaH BEPTHKaJAbHOE OnepexeHHe KoJel;

VKAOH MeXAY KOJOAUAMH,

aBCcoNIOTHble OTK/JIOHERHS JIOTKa GJIOUHOH OTAeNKM HaH PYTJIAPA N0 BH™
coTe.

[lpr oTcyTCTBHM YCTaHOBJEHHLIX AONYCKOB Ha HecOOMKY OTKJIOHeHHe
B naane npuHuMmaercs pasHbM 200 MM, a no Beicore 10 MM MaH ycra-
HaB/AXBaercs PYKOBOACTBOM CHELUHaNH3HPOBAHHOA OpraHu3aniu#d NO Inpex-
JIOKEHHI0 TJIaBHOrO MAapKilefiaepa.

B cayuae HeofXOAMMOCTH BHIIOJHEHHS NPOXOQYECKHX paboT mo TOU-
HOCTH BHIlLle YKA3aHHBIX NONYCKOB JoqxeH OwmTh cocraBaed JI[IP  ma
reojesnuecKo-Mapxuiefinepckue pa6orst ¢ 0GOCHOBaHHeM HeoGXOXHMON
TOYHOCTH BHIMOJIHEHHA OTHENbHLIX BHAOB H3MEPeHHi H INpHMeHseMOH Me-
roauku, B IITIP Takke mo/mkHB ObiTh OTpasKeHH CleUHaJbHBIE yKa3a-
HH N0 BelEHHI0 NPOXOAUeCKHX paboT, obecmeyuBaomux Tpebyemyro
TOYHOCTb.
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Puc, 6 Coananne reogesnyeckoro 060CHOBAMMS NMOCTPOCHNEM

a — TPEYronbHMKa; 6 — UeTHPeXYroAbHuka; 8 — NOXOGHLIX  TPEYrONbHHKOB, 2 ~—
MAJBX TPEYTrOALHHKOB

1.26, HaseMHOe 0GOCHOBaHHe HJii ODHEHTHPOBAHHA NPOXOAKH B NJAaHe
MOXeT GHTb CO3RaHO crnocofamu:
MHKDPOTPHAHTYJAALHH;
TOJNHTOHOMETPHH;
TEOROMHTHHX XOZOB C YCJOBHOR ODHEHTHPOBKOf;
TIOCTPOEHHEM DAa3JHYHEIX FeOMETPHUeCKHX ¢Hryp;
TPeyroJbHEKa (C H3MepeHHeM JABYX CTOPOH H Yria MeXAy HHMH)
(puc, 6, a). Ha puc. 6, a 0603HaueHo:
AB — HanpaBnesde NPOXOAKH;
C — n3MepeHHHA yrou;
a, b — u3MepeHHNe pacCTOsSHHS;

[ a—b C
¢ =90° —-5 + arctg [m ctg T]:
qeTHpexyroabinka (6es u3Mepenma amumit) (puc. 6, 6) Ha puc. 6,6
060o3naveno:
a B j» 8 — H3MepeHHLIe YTJH;
W, ¥ — BHUYHCJEHHHE B TPEYTONbHHKAX YIJIH KaK AonosHeHne 10 180°;
yron @, ompepeasiollufi HanpabJeHHe NPOXOAKH OT JHMHHK AC, BH-
gyueaserca no ¢opmyne
sinfsinv
sin a sin w sin
ROAOGHHX TPeyrosbHuKoB (Ge3 NDOM3BOACTBA BHUHMCAEGHMA) (pHC.
6, ) OG6o3nauenns:

ctg @ = —ctg j;
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C — usmepeHHnft yroJ;

a, b, 0 — H3MepeHHbIe PACCTOSHUA.
Yron D{(«D= «C) n orpesok f
bc
f= “-'a—'-y
OTKJ1a AKIBAIOTCSH
Manux TpeyroabHukoB (puc. 6,2). Ha prc. 6,2 o6o3naueHo:
AB — HanpaB/ieHHe DIDPOXOJIKH;
OAB' — nmpeapnonaraeMoe HampaBleHHe TNPOXOAKH (onpenessieTcs OpH-
€HTHPOBOYHO) ;
S — paccTosH¥e MeXAy laxraMu (Oepercs ¢ naana);

l, , — paccTosHNsl, H3MEeDPeHHHE IO MEPNeHAHKYJAPY OT NpeAnosarae-
MOro HanpaeJeHHst no ToukH C M TOUKH D (IOJIOXeHHe MOH-
TaxKHOH WIaXTH);
§ — YroJq MeXJy npeanosaraeMblM M HCTHHHBIM  HaNpaBieHHeM
TPOXOMKH:
¢ = _g_.p, UM ¢ = arc sin _AS.,
rae A=I1—l,.

Bce paGoTh NO OPHEHTHPOBAHHIO WAXT AOKHE BHINONHATBCA He3a-
BHCHMO ABaXIH. B cayuasx NPOXOROK B CTeCHEHHHIX YCJIOBHAX, AMHHHBIMH
«nJeyaMHy H JAD. TNPOH3BOASATCA TPeTbA KOHTPOJbHAA  OPHEHTHPOBKA H
3aKpelJleHHe TOYeK NOJ3EMHOH MNJaHOBOM OCHOBH Nocje NMPOXOAKH NepBHIX
50—100 M TOHHeas.

1.27. BpicOTHOM OCHOBOH JAf ONpele/eHHs- IIyOHHEL  3aJ0XeHUA
KOJIEKTODHBIX TOHHeJel Mau ¢YTJASPOB CAyXKAaT penepsl M Mapk# ropof-
CKOH HWJH TrOCYZapCTBEHHO!I TPeQie3HuecKOfl CeTH, YKa3aHHHe B CXeMe
pa3CuBKH, BXoAfWeH B COCTaB INpPOEKTHON TeXHHUYecKOfi JKOKyMeHTAIlHH,
a TakXe paboyHe pemepH, 3aKjaiAHBaeMble INPOEKTHO-H3HCKATeNbCKOR
Oprasu3anuedi AJjs BHINOJHEHH AAHHHX pPaboT.

Co3gaHue BBHICOTHOM OCHOBHl JOJXHO OHTh NPOKOHTPOJUPOBAHO Npo-
JOXeHHeM X0Ja HHBeJaupoBaHHs IV KJjacca HJH TeXHHUECKOTO HHBEJHpO-
BaHHs. BMecTe ¢ KOHTPOJeM CO3ZaHHON OCHOBEI NPOM3BOAST CrylIeHHe
penepoB Mo Tpacce, ¢ TeM 4YTOGH  HMeJach BO3MOXHOCTb NepelaBaTh
OTMeTKH B IWIAXTY HJAH KOTJOBAH C ABYX DabOuRX penepoB, PaclOJIOXKeHs
HBIX OT WAaXTH (KOTJOBaHA) Ha paccTOsSHHH He Gosee 300 M.

Ilepenaya orMeTOk B IIaxTy (KOTJIOBAH) INPOH3BOAUTCS OT ABYX
penepoB — MOCTPOEEHHX HJAH BpeMeHHBX (pa6oynux). 3a HCXOAHMIA MpH-
HuMaeTcs OnaukafIIMA K IIaxTe penep; nepeiazy OTVETKH OT BTOPOro
pemepa BHUTOJHAIOT AJA KOHTPOJS.

Iepepauy oTMETOK Ha [JHO KOT/JOBAHA OCYIUECTBJAIOT C MOMOIKBIO
IBYX HHBeJHDOB, DefikH M DYJeTKH.

Cnoco6 nepelayn OTMETOK MOMKeH ofecmeunts Tpebyemylo To%-
HOCTb, ONpeNesieHHYI0 NPOEKTOM NPOU3BOACTBA MapKIleifepckux palor,
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B u3MepeHHOe 3HauenHe NpPeBHILICHHSt AOMNKHA OBITh BBefeHa IMONPaBKa
Ah:

Ah = A 4 A
rae A, —rnonpaska 3a KOMMapHpOBaHHEe PYJAETKH,
A, —monpaBka 3a PasHOCTb TEMNEPATyp KOMIAPHPOBAHHA U H3Me-

peHHs pYJAETKOMH
A;=0,012 L(t — 1),
rie L — pamMHa pabouelt 4acTH PyJETKH,

tp — TeMnepaTypa pPYJeTKH B MOMEHT H3MepeHHs,
{ — TeMmepaTypa pYJeTKH B MOMEHT KOMIApHPOBAHHA.

2, TEOAE3UYECKOE OBECNEYEHHUE COOPY)XEHHA
NOA3EMHbBIX KOMMYHHKALLUA
HA OCHOBE NPMMEHEHHS
JIA3EPHbIX TEOJE3HWYECKHX INPHUBOPOB

MocTpoenne omnopHO# JANHUH
3aJ1laHHOrO YKJIOHA

2.1, IMocTpoeHue JHHHM 3aLaHHOrO YKJIOHA C HCIOJB3OBAHHEM Jasep-
HOTO TeOAOMHTA MOKeT OBbITh BHINOJHEHO CJAeAYIOIHMH crnocobaMu

1, Tlo NPOEKTHOMY YKJOHY HAXOAAT COOTBETCTBYIOIMHA 3TOMY YKJOHY
yrosn. YcTaHaBAHBAIOT JIa3ePHBIH TEOMOJHT B HAYaJbHOM TOYKE JIMHHH,
NPUBOASAT ero B palodee MOJOXKEHHE H NPH HEOOXONMMOCTH OIPelessIoT
MeCTo HyJs BepTHKaJbHOrO Kpyra. 3Has 3aJaHHBIL (NPOEKTHHIA) yro
HAKJOHAZ M MECTO Hyas, PacCYMTHIBAIOT YCTAHOBOYHHBIH OTCYET MO BePTH-
xaJpHoMy kpyry Waayuarenio npuaamwT Tako# HaKJIOH, IPH KOTOPOM OT-
cYeT MO BEPTHKA/JIbHOMY KpPYry paBeH OTCUETY, PACCYHTAHHOMY Mpy Iy-
3HpbKE YPOBHS TNpPH BePTHKaJbHOM Kpyre, NMPHUBEAEHHOM B HYJb-TyHKT
Ilpy 3roM My4oK H3NYUeHHS CO3AACT B MPOCTPAHCTBE ONOPHYIO JIHHHIO,
napajyieJbHYI0 [POeKTHOH

Tpn HEOGXOAAMOCTH 3aKPEIVIEHHs JHHHH Ha MECTHOCTH MO pefike
(puc. 7), ycrawosaeHHOH B TOYKe B, Gepyr B LEHTPe Ja3epHOro nATHA
oTcueT, 3Hasi TNPOEKTHYI0 OTMETKYy TOUKH B H OTMETKY 3eMJIH, BBIYMC-
AAIOT BEPTHKANbHOE pacCcTOAHHe € MeXLY NpPOCKTHOH JHHHeH H mapar-
JesbHON eft JNasepHOfl auHuelt mo dopmyae

) c=a—l—(H3—-Hﬂp),
B Tde @ — OTYET MO pefKe B
Touke B;
H, |, H,,— cooTBeTCTBeRHO OT-
MeTKa TOBEepPXHOCTH
Pre. 7. TlocTpo elHe Ha MECTHOCTH JH- 3eMJHM W TPOeKTHast
MHH 3aXAHHOTO YKJIOHA C HCMOAb3OBA~
HHEM JA3EPHOrO TEOROJATA OTMeTKa B Touxke B.
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Ecnn npoekTHas OTMETKa TOYKH HEH3BECTHA, €€ BHIZHCAANT N0 ¢op«
MyJe

an == HO :t id,

rie Hy— npoekTHast OTMeTKa Haya/JpbHOM TOUKM JHHMEH A;
L — npoexkTHHI YKJOH JHHHH;
d — TOpDH3OHTaNbHOE PAacCTOSHHE MeXAY HauaJbHOA K KOHEUHOR
TOYKAMH JIMHHH,

Bbluncaus 3HayeHMe ¢, YCTAHABIMBAOT B CTBOpe JHHUH KoJabsl. Ha
KaXABR KOJ MOOYePeJHO CTaBAT pellKy H 3a6HBAIOT KOJ B 3eMJI0 10
TeX NOp, NMOKa cJej Jaa3epPHOro Jyya Ha pefike He COBBAjaeT ¢ OTCYETOM,
paBHuM ¢. PaccMmorpenHbift cmoco6 nengcoo0pasHO NPUMEHATb s IMOCT-
POeHHs Ha MECTHOCTH JIHHMH CO 3HAQYHTEJbHHIMH NPOEKTHHIMH YKJIOHAMA.

2. OnpeneasioT NJIaHOBOE I[ONOXKEHHe M 3aKPelIfiOT Ha MECTHOCTH
KOJNbSIMM HJIH METaJJMYeCKMMH IUTHPSAMH HauageHylo A H KoHeuwyio B
TOYKH INPOEKTHOH JNHHM, ['eOMeTPUYEeCKMM HHMBEJIUPOBAHHEM ONpelessorT
OTMETKM 3THX TOUYeK. 3aTeM YCTAHABAMBAIOT Ja3epHHIl TEOJOJHT Hajl Ha-
YaJbHOY TOUKOM A JMHHM, NPUBOXAT ero B pabouee MOJOXKeHHe H Py-
JEeTKOH H3MepsdlOT BHCOTY MHCTpyMeHTa. Ha Apyrom KoHue JHMHMM B, TOU-
Ke B craear pefiky, Ha KOTOPYIO HaBOAAT JasepAulit Jayy. [das mnpuza-
HHs Jy4y TPQEKTHOTO HAaKJOHA Ja3epHoe MNATHO Ha pelfike yCTaHaBAMBa-
10T Ha OTCuer, BHUHCAAeMH# 10 ‘hopmyae

a=k— (Hy— H,) + id,

rae  k— BHICOTZ HHCTPYMEHTa,
Hpg, H, — OTMEeTKH NOBEPXHOCTH 3eMJH COOTBETCTBEHHO Y KOHeWHOR H
HaYaJibHOH TOYEK JHHHH.

[locne HaBemenus HEeHTpa NATHA HA OTCYeT 4 OCh NYyYKa H3Ayde-
HHSl J1a3€pHOTC TEeOJAONHTa 3afMeT NOJOMeHHe, napasfie]bHoe NPOEKTHOM
JMHHH C 33J3HHBHIM YKJOHOM.

Ilpy HeoOXOZMMOCTH 3aKPENHTh JIHHHIO H2 MECTHOCTH CTaBAT Pefiky Ha
KOJbS B NPOMEXYTOUYHHX TOUKaX Jaunmy AB, 3a6uBasi KoJbsg B 3eMJIO
IO TAKOTO INOJIOXKEHHsS, KOTAa UeHTP Ja3ePHOTQ TNATHAZ Ha pefike ycTa-
HOBHTCSL HAa OTCYET, COOTBETCTBYIOWUNHA BEPTHKAJILHOMY DAaCCTOAHEIO MeEX=~
Iy OPMEHTHPOBAHHBIM JYYOM M NPOEKTHOH JHHHeH. DTOT OTCUET BHIUHC-
JsaoT 1o Gopmyae .

3. Hcnosap3ys MeTOH TIeOMETPHYECKOrOo HHBEJHPOBAHHA, BHIHOCAT B
HAaTypy NpOEKTHhle OTMEeTKH KpafHHX Todek JuHHE AB M 3aKkpenssior
X xoabsmu. Ham Toukoit A ycramaBiiHBalOT Na3epHBIl TEOROJHT, MpH-
BOAAT ero B palbouee IOJNOXEHHe H H3MeDAIOT BHICOTY HHCTPyMeHTa &
Ha npyroM KoHUe JHMHHH Ha TOUKy B craBaATr peiiky H HaABOAAT Ha Hee
snasepublit Jayu. [loBopauMBas H3ayyaTesb B BePTUKAAbHON MJIOCKOCTH,
HAaBOAAT UEHTP Ja3epHOrO NATHA Ha OTCYET NO IIKaje pefKH, PaBHBIA
BHicoTe nmpuGopa k. [lpw aroM syu nasepa co3jaer B NPOCTPAHCTBE OMNOP-
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Hylo JHHHIO C 3aflaNAbIM YKJAOHOM. YcTaHaBiHMBasg pefiky Ha  KoJbs
B NPOMEXKYTOUHHX TOYKAX JHHHH H 3a6uBas KaX[HH# H3 KOJbEB B 3eM-
JiI0 Ha Takylo IyOHHY, 4TOOH MHEHTP NSATHA COBHAJd C OTCYETOM, pas-
HHM BuicoTe npubopa k, 3akpenadior pa3GuBaeMyi0 JAMHHMIO Ha MeCTHOC-
TH,

B cayuae, ecaw BbicoTy mpubopa M3MEDHTb HEBO3MOXKHO, Ja3epHH
TEOJONHT YCTAHABAHBAIOT B CTBOpe JHHUH HAa HEKOTOPOM pacCTOSHUH
OT ORHOI M3 BhIHECEHHHX B Harypy Touek, Ha KpailHue TOUKH
JUHMK CTaBsiT pefiKH, HABOAAT HA HHX JyY H MOBOPaYyHBAIOT HaJyua-
Tenb B BEPTHKANbHOR NJASCKOCTH A0 NOJYuUeHHS Ka pefikax OIHOTO ¥ TO
ré Xe orcuera c¢,’ 3aTeM B CTBope JuHMH AB 3a6HBAaIOT KOJbS, KaK yKa-
3240 BHIle,

2.2, TlocrpoeHHe JIHHHM 3aJaHHOrO YKJIOHA € HCIOJb3OBAHHEM Jia-
SepPHOr0 HHMBEJHDPA MOXKeT .6HTb BHIIOJHEHO CJEAYIOIIHMH CHnocoGaMi.

OTMeTKH Haya/JpHOH H KOHEUHOH TOYEK JIMHMH BHHOCAT B HAaTypy
METOAOM TeOMEeTpPHYeCKOro HHBeNHDOBAHMS H 3aKPemnfioT KOJbAMH, 3&-
6upaeMHMHM Ha TaKyoo rayGHHY, 4TOOGH BepX KOJpeB OB HAa 3aJaHHBIX
OTMeTKax. 3aTeM B CTBOPe JIMHHH YCTaHABJAHBAIOT Ja3ePHbIA NpUGOD H
HaKJOHAIOT M3jyuaTeds B TAKOe MNOJIOXKEHHe, NPH KOTOPOM OTCYETH B
UeHTPe NsiTHA Mo pefikaM, YCTAHORJEHHHM Ha 3a6MTHIX B KOHUAX JHHHUK
Xosibsax, GyayT OAKHakoBbiMH. IIpw astoM nyuok H3ayueHMs 0CO3HAUHT
ONOPHYIO JIHHHIO, nhapaJnesprylo npoextrofl. Ilocne storo JmHHsg Mo-
XKeT OHTb 3aKpelseHa Ha MECTHOCTH KOJbsiMH, 3a0HBAaeMBIMH HA TaKylo
rayOusy, uToGst OTcuer Do pefike, MOCTaBJeMHOH Ha KoJ, OBV paBeH OT-
cyeTy 1o pefike, YCTAHOBJNEHHO! Ha KpallHHX TOYKax.

IIpn Ma/blX MPOEKTHHX Yraax JUBHK NOCTPOHTb NAPAJJEJbHYIO e
N43EPHYIO OMODPHYK JIHHHI® MOXHO cJelyloliuM o6pasoM. [lpexBapu-
TeJbHO TINATENbHO ONPEJeNsiioT NEHY [eMeHus YypOBHs HuBejupa. Ilpu-
Gop TWATeNsHO BHIBEPHAIOT: O BO3MOXKHOCTH CBOAST K HYJIO Yroa MeX-
Ly OCbK YPOBHSL H OCBbIC Ja3epHOT® mNyuka. [Io 3a7aHHOMY 3HAYeHHIO
YKJIOHA TNpPOEKTHOH JIMHHM BHIYHCIAAIOT €e yroJ HakJoOHa H BHpPaXaloT
ero uyepes umcino fenennit  ypoBHs. [Ilpm astom noabsyrores  ¢op-
MYJIOR

noe=___
%4,

TAe 17— KOJMYeCTBO [eJEHHH, Ha KOTOpOe HEOO0XOAMMO OTKJOHHTH TMy-
SHIpeK YPOBHA OT CPEAHero MNOJNOXKEHHR A NpHINAHHS Jy4dy
HYKHOrO yIJ1a HakJOHA,

@ — 3HayeHHe NPOEKTHOTO YI/a HAKJOHA JIHHHH;

T— leHA JEeNSHHS YPOBHH.

Jlaseprblfi HHBesMp YCTAHARJIHBAIOT B CTBOPE NPOEKTHOH JHHHH
(puc, 8) m HanpasJsIOT Jyu BHOAL CTBopa. JeACTBYS 9JEBAHHOHHBIM
BHHTOM, MNPHBOAAT My3HIpeK YPOBHA B IOJOXKeHHe, OTKJOHAIOUWIeecS OT
CEPeIHHB Ha BBIYICJAEHHOe uYMCJI0 INenenuft n. Ilpy  3TOoM  myuwox H3-
JAYYeHHST OGO3HAYHT NPOEKTHYIO JIHHHIO C 3aJlaHHHIM YKJOHOM.
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Ecan ypoBedbr HuBeaupa KOH-
TAKTHBHIA, CHayala YcTaHaBAHBalOT
A3jayyaTesib B TI'OPH30HTaJbLHOE NO-
JIOXKEHHE, COBMeUIAlOT XOHUH ITy-
SBIpbKAa YPOBHS, a 3aTeM HAaKJOHA-
10T H3AydaTenn, CcMellan  MyShIPeK Puc. 8. MocTpoeHue JIHHEH 3AAAHHOTO
YPOBHS Ha YKa3aHHOe YHCJAO Je- YKAOHR C IOMOIRLI0O JA3ePHOro HuBe-
TeHHA, C—OTCq::p:o pefire

Anr 3axpeniieHHs JHHHH C 3a-

JaHHBIM YKJOHOM Ha MEecTHOCTH BJONb NO CTBOPY 3a0HBAIOT KOJMbA Ha
Takyio rayGuHy, 4TOGH OTCYETH NO peilke, YCTaHaBIHBaeMOR Ha 3TH
KOubst, OhLTA paBHH MeXARy coboft. Ecan xoTs 6b OFHa TOUKa NOJKHA
HMETb 3aAaHHYI0 OTMETKY, B8a6HBKY KOJbeB HAaYHHAlOT C 3TOH TOUKH,
T. € ¢ BBIHECEHHsT B HATYpPy 3aKaHHOR OTMETKH.

JLaa co3naHusA ONOPHOR JIHHUM 33JaHHOTO YKJIOHA HaubGoJee yAOGHHE
Ja3epHEle NPUGOPH, CHaGXKeHHble YKJIOHOMePaMH, MO3BOJAIOIMMH MPHAATH
UIJAYUATEN0 34JAHHBIH YKJAOH ¢ AOCTATOMHO BHICOKOIl TouHOCTBIO Taku-
Mu npuGopamu ssasiores JIB-5 (CCCP), LT-3 (ClIA), CG-68 (PPT)
¥ gp MeroaHKka NMOCTPOEHHUS OMOPHON JHHHM MPHU HCMONb3OBAHHHM  TAaKHX
npu6opoB Takad ke, KAK M B NPeJLIAYIleM CJydae.

Ecan He Ttpefyercsi yCTaHOBKAa MyyKa H3JyueHHA NapajjeNpHO Npo-
eKTHOH JIMHUM, a HYXKHO JHIIb 3aKDenmuTh JHHHIO 33JaHHOTO YKJOHA Ha
MeCTHOCTH, J1a3epHLIM HHBEJHPOM MOJb3YIOTCA KaK HHBENHPOM . OOLIUHLIM,

BHIHOCAT B HATYPy M 32KPemJaloT KOJbAMH OTMETKH HAdaJbLHOR H
KoHeyHOf Touek nAMEMM [IpoMexkyrouHbie TOYKK pPa3GMBAIOT € NOMOIILIO
Ja3ePHOTO HHBEMMPa,  YCTAHOBJEHHOTO HAKJOHHO, BO3MOXKHO O6aAAXe K
NPOEKTHOH JHHHK, Tak YToObl /Ba €r0 NOJBEMBHX BHHTA DPACHOJIOXHJHCDH
NepNeHMKYIApHO ee HanpaBJeHuio. [deficTBYs TpeThbUM BHHETOM, HAaKJO-
HAIOT HHMBEJHp, AOGHBasich, YTOGH OTCYETH B LEHTPe Ja3epHOro NATHA
no peiikaM, YCTAHOBJEHHHM Ha KOJIbAX B KOHLIAX INPOEKTHON JUHHMH, Oul
aM oAMHaxoBbiMH., Ecin mnocie 3Toro ycraHOBHTb pefiky B MmoGoli Touke
CTBOpa H, MOJHHMAas HAM oONyckas ee, AOGUTbCH, uTOOH OTcuer mo Heft
Obl1 paBeH OTCYeTYy Ha KOHEUHBIX TOYKaX, MNATKa peilku Oynper Haxo-
AUTHCSI HAa JMHAM C 3aJaHHBIM YKJIOHOM. DTY JUMHUIO 3aKPEMASIOT KOJbf-
MH, 3a6HBaEMBIMH HAa COOTBETCTBYIOIIYIO TJYGHHY.

CnocoGbl reoie3nyecKoro KOHTpOst
YKJ0HA JHa paspabarniBaeMbix Tpanuen

23 [sa KOHTPOJS YKJIOHA AHA pa3paGaThiBaeMoOfl TpAaHINEH TNpHMe-
HSAIOT TPajHUUOHHHE cNoco6H (crnocol BH3HPOK, CnocoG reOMeTPHYECKQro
HHBEJMPOBAHHA) H CHOCO6 aBTOMATHYECKOTO DETYAHPOBAaHHA IJIYGHHH
KOTaHuA Tpaxueil,

2.4, Han6osee pacnpoCTPaHEeHHHM SBJASETCA CNOCOG DPEryJNHPOBAHHSA
yka0H2 mno T-o6pasHbpiM BuU3HPKaM. Onu YycTaHaBJHBaWOTCA 9Yepes 15—
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Puc 9. OTPHIBKA TPAHMIEH C NOMOMIBIO BH3HPOK

20 M Ha JHHHH, napaJJeNbHON OCH TpAHIIeM H OTCTOsIEH OT Hee HA
BEIHYHHY, DABHYIO MOJOBHHE PACCTOSARHA MexKAy BHYTPEHHUMH TCpadHsiMH
rycenni; 3kckaBaTtopa. IlomepedHHe NJAAaHKH BHSMPOK MOCPEACTBOM  IeO-
METPHYECKOTO HUBEJAXUPOBAHHA PACMONAraiOT Ha JHHHH, [apaJuieJbHOR
DPOEXKTHOMY HRHY TpaHimed, MamMHHCT 3KCKaBaToPa KOHTPOJHpyeT TIy"
GHHY KOMaHHf MO 3aMeTKe Ha DYKOSNTH, BEPTHKAJLHO- MOCTABJEHHOHK B
npoBepseMoil ToUKe JHa rpaHtled. [ay6uHa KOmaHMA MOXKeET KOHTPOJH-
poBaThcA ¢ TMOMOW(bI0 LIAPDHHPHO COEIAMHEHHOTO ¢ PabouYHM OPraHoM YK-
JIOHOYKa3aTeJass B BHJAe CTEPXKHSA, ypaBHOBeWieHHoro rpysoM., [Ipu orpmis-
Ke TPaHIIeH YKJOHOYKA3aTesdb JOJKEH HaXOAHTbLCA Ha ORHOH JMHHH C
BeDXHHMH TIDaHAMM BU3HPOK. YNpaBjifs pHYaraMHd, OMeparop  KoMieH-
CHpYET BO3HHKAaIOUIHe OTKJOHEHHs YKJIOHOYKasarelsd COOTBETCTBYIOMIMMH
BePTHKAJbHBIMU NepeMeuleHHsiMM pabouero oprana (puc. 9).

Cnoco6 KOHTPOMAR C MOMOUILIO BH3UPOK TPYAOEMOK H He BCersa
COOTBETCTBYET BHICOKHM TpeGOBaHHAM K TOUHOCTH OTPHIBKH TpaHueH ¢
3afaHHBIM YKA0HOM. OCHOBHOM HENOCTATOK OMHCAHHOTO CHoco0a COCTOMT
B TOM, YTO TOYHOCTb COGMNIOAEHHS YKJAOHA B 3HAUMTENbHON CTENEHH 3aBHCHT OT
BHHMATeJbHOCTH KW MacTepcrBa omeparopa. Ilpakrdka noxasana, 4To,
HAXOAACh HA MalUMHE M IOABepPrasch TOMYKAM W BHOpalHAM, OMePaTop
OHCTPO ycTaeT, DTO NPUBOLHT K CHHXKEHHIO TOYHOCTH DPEryAHDOBAHHSA
ray6unsl Konawus. Kpome Toro, sTor €nocof He HCKMOYAaeT reOMeTpH-
9ecKOTO HHUBEJHPOBAHWS HAa CTaAMAX MOATOTOBKH, 3aYACTKH AHA H YK-
utankd Tpyob.

2.5, KoHTposb yKJAOHAa fgHa cMocoGOM TreOMETPHUECKOro HHBENHPOBA-
fIASL COCTOMT B TOM, YTO CHAuajJa Ha MECTHOCTH HAMEYaloT OChb TpaHIIeH,
npasee KOTOPOii Ha paccrosuud 1,4 M uyepe3 20 M 3a6MBalOT KOJNHULKH.
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3aTeM KOMNBIIKM HHBEJIHPYIOT M Ha HHX YKashBaoT IyGHHY TpaHIIeH.
HOuo tpanwen HenoGupaercs Ha 5 cM, TaK Kak ykanajka Tpy6 B TpaH-
el AOJMKHA NPOH3BOAMTLCA HAa HEHAPYIIEHHBI PPYHT.

Besnen 3a 3KCKaBAaTOPOM NPOM3BOJAHTCS KOHTPOJBHOE HHBeJHPOBAHHE
JHa TpaHiled. OTK/OHeHHe (aAKTHIeCKHX OTMETOX AHA TPAaHIUEH OT Npo-
eKTHHIX He MO/MKHO NpeBHINATh HOPMATHBHHX 3HayeHMH. 3auncTKa JAHa
TPaHIWeH RO NPOEKTHBIX OTMETOK NPOMEBOAHTCA BPYUHYI0 HENOCPEACTBEH-
HO TNepen ykaaakoi Tpy6.

2.6. Cnoco6bl aBTOMATHYECKOTO pery/J#poBaHHs TIJyOMHB KOMaHHA
TpaHuley M coboJeHMs NPOSKTHORO YKJOHA MOXHO Das3jesHTb Ha  JABe
OCHOBHblE TPYINILL:

1) maTyux yKJAOHa (HanpaBjsiollas IIPOBOJOKA, CBETOBOH Jy4, 3JEKT-
POMATHHTHBIN JIYY H T. 1) YCT2HABJAMBANIOT OTAENbHO OT 3eMJepofHOi Ma-
LIMHE, ¥ B TeveHHe pafoyero mpouecca OH OCT2eTCsi HEeNOABHXHBIM;  pe-
IyJAHpyeMEIM NapaMerpoM SIBJASETCA OTKJIOHeHHe MO BBHICOTE pexyuleft Tou-
KH paboyero OpraHa OT JIHHHHM 33JaHHOrO YKJOHa (HeaBTOHOMHBIE CHO-
co6H);

2) partynk ykJaoHAa (MaATHHK, YPOBEHb, MHPOCKON H T. 1.) YCT&HAB-
JHBAIOT Ha MalllHHe; PeryaupyeMblM NapaMerpoM CJAYXHT YIrJIOBOe OTKJO-
HeHMe TPAeKTOPHH peXyulefi TOYKH OT 3aRaHKOTO HanpasJjeHus (aBToO-
HOMHble CrOCcO0H).

B Hacrosllee BpeMs Ha BCEX COBETCKHX IKckaBatopax (ITH-142,
SHT-171, 3TLI-202, 3TL-163) u Ha MHOTHX 33apyGeXXHHX HPHMeHSETCs
CHCTeMa peryJiiMpOBaHus TayOHHBI KomaHus (YKJOHa) MO KOMHPY, B Ka-
YecTBe KOTOPOTO HCINOJb3yeTCd TOHKHH TPOCHK, HAaTAHYTHA Hax npo-
eKTHOH JIMHHeH JAPeHH Ha BHICOTE

k=h+ H,

rje k& — BHICOTA KOMMPa HajJ, NPOEKTHOR JHHHEN IpeHH;

A — ray6uHa TpaHlleH;

H — BBICOTA KOMMpa HAX 3eMJeil.

YKAOH MeXAYy TOYKaMM IojBeca TPOCa YCTAHABJHBACTCA DPaBHEIM
YKJOHY jgHa TpaHuled. Ilo JaHHEIM pasGMBKH ONOpPH  YCTaHaB/WBAlOTCA
Ha BHICOTY

H=%k—h

Tpu paGoTe 3KCKaBaTOpa 0[O TPOCHKY NepeMelliaercss I{yl, CBA3aH-
HBII ¢ paGoYHM OpraHoM 3KckaBarTopa. B ciyuae oTknoHeHHs pabovero
OpraHa OT NPOEKTHOH JHMHHH W3MEHSeTCA TNOJOXKEeHue IIyna OTHOCHTEJbHO
TpOCa, NpH 3TOM BHIpaGaTsiBaeTcs CHCHAJ, BO3BpAal{aiomud INyMm, a cJe-
JoBaTeNbHO, M palbouHil OpraH MeXaHu3Ma B TpeGyeMOe IOJOXKEHHE,

IMpuMeHeRue TPOCHKA KaK KOMHPAa MMeeT NpeumMyllecTBa nepen, Apy-
'MMK crocofaMe OTPHIBKH TpaHied Noj  ONpeleneHHHM YKJIOHOM, 3akK:
JI0Yalonecss B NPOCTOTe M HAJEKHOCTH CHCTEMH. PaccMOTPHM OCHOB-
Hble HCTOUHHMKM TMOrpeurHocteff storo cmocoba.

OCHOBHO/ NOTPEUIHOCTHIO BHIAEPKHBAHHA YKAOHAa fABJSeTCA IPOBH-
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CaHMe TPOCa OT COGCTBEHHOM MacCH ¥ MaccH Cleffiliero myna. Bemuuuna
NPOBACAHHA TPOCA OT COGCTBEHHOM MacCH B JIOGO# TOuKe IPOJETa MOXET
GLiTh HalieHa mo topmyJae
’ gxp ([ — x,)
fk = ‘___-_'_—'——)
2w
rae f ,; — BeJHYHHA NPOBHCAHHz TPOCA B TOUYKe kb, HaXOAsIENcH OT ONOPH
HZ PpacCTOfHHH Xj ;

! — pacCcTOfiHHE MeXAYy ONopaMH;

g —wMmacca | M Tpoca;

W »—cuna BaTAXKeHHA TpOCa.

BennuHHA TNPOBHGAHHST TPOCa BCJACACTBHE BO3AEMCTBUS MAacCH cfe-
Asuero wyna P oompegeasierca mo ‘bopmyie

£l X, (L — xp )P
ETTwr

Cr0XHB NpaBbe UacTH BHpAaMeHHH, ONpeieATIOWHX f, B [, no-
Ay4RM O6MYI0 BeJHYHHY NPOBHCAHHR TpOCa

fE = Xp (L — %) (2 n )

w
HanGoabwee mnposucanue Ttpoca OGyjaer Habmonathes B CepeauHe
JlposieTa, Koraa

ql3 + Pl
foax =80 T IWw

YMenblieHHe OTK/AOHEHHA KONMHMPHOTO TPOCa OT IPOEKTHOH JIHHHH BO3-
MOXXHO 3a CUeT:

yMeHbileHHss Maccwl | M (Amamerpa) Ttpoca M

YMEHbINEHRS DACCTOSAHHA MEXAY onopaMu [;

YMeHBINEHRS AaBJAEHHA Iiyna Ha Komup @Q;

YBEJHUEHHA CHJbl HaTsxXeHus W.

OKckaBaTOpPH CHA0XKAIOTCHA TPOCHKAMM fKHameTpom 2,6 H 3,4 MM;
paspuBHOe ycHame xoTophx 2970 u 5660 H. Haxe upu KosdduuueHre
sanaca n=D5 HaTdxkeHHe STHX TPOCHKOB cocraBiager 600 u 1150 H.
OGecnieyenne TaxKoro HaTAMNEHHA 3aTPYAHHTENLHO, & NpH ychmiH W=
=500 H nposucaHne Gosbile, ueM y TPOCHKOB MeHbliero auamerpa. OG-
PHBH KONHDHOrO TPOCHKAa OHBAIOT, KaK NpaBmjo, B MecTax 06pas3oBa-
HHs TeTeJb, NOMATOCTEA H T. A. MepH NpeLOCTOPONKHOCTH MNO3BOJAIOT
uabexxath Hapymenus (HOPMEL TPOCHKa M IPHMEHATb TPOCHKH ¢ Hebosb:
mof coGeTBeHHON Maccoft (auamerpom 1,4—2 Mm). Dro mosBosser Ko-
BHCHTb TOYHOCTL NOZJepXKaHHA I[MYOMHH, CHHXaeT TPyLoeMKocTb pabor
H pacxox Tpoca,

B nacrosmee BpeMs paccTOSHHE MeXAY OMOPAMH MPHHHMAercs pas-
HuM 10 M, MeXay nuketaMu—20 M. YMmeHblleHHe yKa3aHHHX DacCTOSHHA
%018 # 9bdeKTHBHO, HO NPAKTHYECKH HeNMpMEMJEMO H3-3a NOBHILEHHUS
TPYAOEMKOCTH YCTAaHOBKH TPOCa M METa/NIOEMKOCTH OMOp.

.

xk:%—l;
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OCHOBHEM CHOCOGOM MOBHINEHHS TOYHOCTH COGAIONCHHS HPOEKTHOro
YKAOHA JHA TPaHHMIeR  SBAAETCS YBeJHYeHHE CHAM HATHAXKeHMS TpoOCa.
OfHako yBeJaHdeHHe CHJIH HATSA2KEHHA TPOC2 HMeeT OuUpeRejeHHHeE mpeje-
JB  1enNecoo6pasHOCTH.

Cuia napneHus liyna Ha xonyp Q B 3aBHCHMOCTH OT BHAA YKJAOHO-
ykasatens: coctasaser ot 0,5 no 2,5 Ila. Ilpn Q<0,5 ITa caexenne my-
na 32 TPOCHKOM H3-3a BHGpaumfi, packauku H T. m, MoOxer OHTb HeHa-
ReMHKM.

BaprHpys AuaMeTp TPOCHKA, €ro HATSIKeHHe, PacCTOSHHE MeXAY
OnopaMu H JaBJeHHe INYNa, a TAKXe YYHTHBAsh NPOEKTHHH YKIOH Ape-
HBEI, MOXHO OGecCreyuTs TOYHOCTb 3aflaHHA NPOSKTHOTO YKAOHAZ TpaHIIEH,
B To e BpeMs BO3MOXHOCTH INOBHIIEHHA TOYHOCTH 3aJAHHA IPOEKTHOTO
YKJOHZ K CHil)KEHHe TPYNOEMKOCTH YCTAHOBKH TpPOCHKA orpammueHH, [as
NPeoc]OJEHNA STHX OrpaHHYeHHii esecoo0pasHO, OCOGEHHO NPH MaJHX
VKJOHAX JpeHH, NPHMEHATb CXeMYy MCROJb30BAHHA KONHPDHOTO TPOCHKA
¢ BO3ZeHCTBHeM Ha Hero CHH3Y. DT0 BO3ZeficTBHe MOXeT OHTh OCYIUECT
BJEHO ABYMsi clocoGaMa: ILYyNOM, CKOJbSAIUHM NOA TPOCHKOM, H AOMNOJ-
HHTEJBHOK MOABHMKHOH OMOPOit TPOCHKA ¢ OXHOBPeMEHHHM MCIIO/b30Ba-
HueM oOBIYHOrO BepXHero yna.

[MockoAbKY KONMHPHBLIA TPOC YCTAaHABJHBAGTCS B CTOPOHE OT OCH
TpaHIlleM, NMDPH ABHIKEHHW SKCKABATOPa N0 HEPOBHOCTAM BCJACACTBHE {10-
HepeyHOoro Hak/JOHAa HBO3HHKAIOT NONOJHHTENbHHE TIOrPEIlHOCTH B YKJOHe
IZua tpanumed. [TosroMy &M o6ecrmeyeHHst OTPHIBKM 3CKAaBaTOPOM TpaH-
e ¢ MNPOEKTHHM YKJIOHOM NPEABAPHTENbHO HeOGXOAHMO CIIaHHPOBATD
Tpaccy TpaHILeH.

St1oT cnacol KOHTPOJA YKAOHA TpaHWleit Momxer OHTb YCOBEPHIEHCT-
BOBaH TyTeM 3aMeHH IUYNa € KOHTaKTHON KOpOGKofi paMkofi NOTEHIHO-
metpa, B aTOM cayuae perysqHpOBaHHe oOcyLlecTBisierca Gojee TOYHO R
naasuo, Hpyroe ycoBepUIEHCTBOBaHHe 3aKAI0OUaeTCsi B 3aMeHe MPOBOMNOKH
HeHJIOHOBOJ CTPYHO!, HATAHYTOM ¢ 3aAHHBIM YKJIOHOM Ha BHcoTe 0,3 M
or mnoBepxHOCTH semaH. CHNa HATSKEHHA, H3MepdeMas CEUHITbHEIM
aunamomerpoM, paBHa 36 kr. Cusna JjaBieHHs paMxM NOTEHIHOMeTpa
Ha c1pyHy cocraBaser 0,08 ITa. [Tonoxenwe cTPyHH KOHTPOMHMpYeTcs
YCTaHOBJMIEHHBIME BAOJb HEe KOJBILIKAMH.

BMecTe ¢ JAOCTOMHCTBAMH paccMaTpuBaeMoro cmocofa obecnedenns
OTPHIBKH TpaHIEX C 3afaHHHM YKJOHOM H BO3MOXKHOCTAMH €ro coBep-
HIEHCTBOBAKNHA Croco6 obaafaer PAAOM HEROCTATKOB: GoabiiuM ob6beMoM
NOATOTOBUTENbHHX Teojesnyeckux paloT, CBA3aHHEIX C YyCTaHOBKOf Tpo-
c2; HeoGXOAHMOCTBIO NPeABAPHTENBHOR [TAHHPOBKH TPACCH TPAHIIEH;
HH3KOH TOYHOCTBIO COGMIOZEHHA 3aJaBaeMOTr0 YKJOHA.

ITpu AWCTAHUMOHHOM DETyJHPOBAHHM YKJIOHA  Hanpasjsiomed  mu-
HHel MOXeT CAYXHTb BH3HDHad oCb ONTHYECKOTO HWHCTPYMEHTa, napa-
JenbHas JMHAK NPOEKTHOrO AHA TPAHmeH, B sTom cayuae oTuajaer He-
06X0AHMOCT, YCTAHOBKH BHU3MPOK MM HANpaBasiomied mnpososoxu. Ilpen-
BaputennHsie  pafOoTH OTPaHMYMBAIOTCS YCTaHOBKOf HMBeJaHpa B Hayase
Tpacchl u pefikH B KoHlue ee. OnmepaTop CJCANT B HHUBEMHD, 4TOOR Guk-
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CHpPOBAHHAA TOUKA, PACHOJIOXKEHHAS HAa MNOCTOSAHHOA BEHICOTE HAA DPexy-
mwefi KpoMKofi paGouero OpraHa, oCraBajaCh Ha BH3upHOA Juuud. Ilpn
OTKJIOHEHHH OT Hee ONEPaTop € NOMOIIbLIO DAJHONEPEJATYHKAZ HJH 3JEKT-
puuecKoro kafesds INepeflaeT CHTHANH YNpaBjeHHWs NPHEMHOMY HJH YCH-
JHTeJbHOMY YCTpOHCTBAM, YCTAHOBJEHHBIM Ha TPaKTOpe. YCHJCHHHI CHr-
Haji po3jeficTBYyeT Ha MeXaHH3M YNpaBJieRHa paGoyHm OPraHOM, SacraB-
Ass ero  orpafaThiBaTh BO3HHKILEE OTKJOHEHME.

[Ipu [JHcTaHUHOHHOM YNPaBJNEHHH OMEPATOP He NOABepraerca BJMSA-
HHI0 INyMa, TOAYKOB M BHOpauuit H €My Jierye BBHINOJHATL CBOH (YHK-
uuu, Hau6oaburyio 5KOHOMMIO TPYyAa 3a CYeT cOKpauleHHf ofbeMa mnpen-
BAPHTENbHEbIX pafor AaeT NPHMEHeHHe [NHCTAHUMOHHOrO PeryJarHpoBanHs
YKJIOHA B YCJOBHAX DOBHOro penpeda, rie TPasllen NPOEKTHPYIOT C OAH-
HBakoBHM M0 BCefl A/¥He YKJOHOM. Ecaw yR/JIOH mo pnvHe TpaHIUIeH He-
0BXORNMO MEHSITh, HHCJAO HEeQOXOAHMBLIX CTOAHOK HHBEJHPA YBeqHIHBaeTcs
H npollecc CTAHOBHTC Oonee TPYAOEMKHM.

2.7, Cpean HeaBTOHOMHHIX CHCTeM HauGoJjee IINPOKOe NPHMEHeHHe
vamen npubop ynpapaenns aywoM (IIVJI), paspaborammwmr B 1961 ..
B JIeHHHrpajc®oM HHCTHTyTe TOYHOA MeXaHHKHM M OITHKH.

TpuGop mn03BOJNAET AHCTAHIHOHHO YNpaBAATh TIAayGHHOR KONaHHSA
3eMJePOAEbIX MalllHH, B YACTHOCTH Tpapllleekonatens, AJs NPOKJANKH
aped, Cucrema IIVJ1 umeeT HanpaBAfIOWY0 M INPHEMHYIO  CTaHLHH.
Hanpasasioman cTaHums (npoxeKTop) ¢opMmupyer aAydY ¢ HeGOJbIIMM
yriom pacxogumoctn (1°107). Jlyy, BHIXOAsiMii M3 mHpOMeKTOpa, pas-
JeeH ONTHYeCKM Ha JABe YacTH, MOAYIMPOBaHEKE Pa3jHYHBIMH YacTOTa-
mu. Kpome 3toro, B ABYX IVIOGKOCTAX JyY AeJHTC Ha TP 9acTH, Kax-
Zas H3 KOTOPHX MOAy/aMpoBaHa 4wacToraMHu fi, fo fs cooTBeTcTBEHHO.
[Ipoxkektop ycranasiuBaercs B 35—40 M Or Hauaja 3aKJafKu TPaHIUIEH
TaK, 4To6Hl PABHOCHTHaNLHAA 30HA GbLIa HanpaBaeHa ¢ YKJIOHOM, KOTO-
pHIi AOMXHa HMeTb ApeHa.

IIpueMuas crtaluda BkJouaeT B ceb6st (OTONPHEMHHK,  YCHJHTENb
B nyasr ynpaBaenus. DOTOnPHeMHMK MOHTHDYETCR HaJ DeXyleH KpoM-
Kol paGoyero opraHa. Ecim oObexTHB (OTO3/MeMEHTa, COSIHHEHHOTO G
pa6ounM OpraHOM, HAXOAHTCA HA OCH NPOXKEKTopa, B Hero IoNajaior
ONHHAKOBHE KOJHYeCTBA 3HePIHH, MOIyJHPoBanmoli uyactroramu f; .u f,
(npu ympaBsieHWH B OZHOM NJAOCKOCTH). TIPH CMelleHHM OGBEKTHBA BBEPX
HAM BHM3 NOSIBJSIETCH CHrHaJ paccorjacoBalWsd, oOYc/aoBJeHRbIR npeobaa-
JAHHEM CBETOBOTO CHTHAaja TOM MM HHOM uYacCTOTHI.

Curran ¢ ¢oTOneMeHTa NOCTYNaer B INHDOKOMOJOCHHHA YCHJIKTEND,
3aTeM B CeJeKTOPHBI Kackal, MMeliHi} ABa KOHTYpa, OCTPO HAECTpPOeH-
HWX Ha 49acTOTH f, u f, PasjeleHnble MO YyacTOTaM CHPHAALI BHIIPAM-
JSI0TCA U CPABHHUBANIOTCA B MOCTe, OTKyAa paSHOCTHbIﬁ CHrCHAJ HIET B
BHIXORHOA YCHAHTENb H Janee HA HCNOJHHTENbHBIl MPHBOX MAIHHH,
KOTOPH# nepeMemiaer paboyHii OopraH H HABOAMT Och OOBeKTHBA (OTO-
NpPHeMHHKA Ha OChb Jiyua, a CJefOBaTeJabHO, # pabounii oprag MallMHH
Ha DPOEKTHYIO OTMETKY.

Touynocts paborm I1VJ/IoB 3aBHCHT OT WIKHPHHEL DPaBHOCHMHAJBHOM
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sonnl (PC3), KoTOpas yBeJHYHBAETCH C DACCTOAHHMEM H MOMKeT JOCTH-
rath IWMPHHBI 3—5 CM, OT BO3MOXHOIC CHCTEMATHYECKOTO «yXOAa» Jy-
¥a BCJEACTBHe TeMIepaTypHo# jpedopmalliy Kopmyca mepejaTdHka, oOT
norpewHocTefl, OOYCJAOBJEHHEIX TYPOYJEHTHBIMK JBHKEHHAMH BO3LYII-
HBIX Macc (0COOEHHO B KAPKYI0 NOTOAY NPH HH3KOM DACMOJIOXKEHHH Jy-
ya Haj [OBEPXHOCTBIO 3EMJH).

[TpuGoput ITYJ/I MOXHO NPHMEHATH A YNpaBJAeHHS 3eMJEPOAHHIMH
MAallHHaMH, HMEIOIHMH THIPABAHYECKYI0 CHCTEMY YNpaBJeHUst pabouuM
opranoM. K uHcay HeZOCTAaTKOB AaBTOMATH3HPOBaHHoON cHcTeMel [IYJI
OTHOCHTCSI HECOTJIACOBRQHHOCTb  TeXHHYeCKHX MaHHmX IIYJIoB ¢ ruapae-
JHYECKORK CHCTEMOR 3eMJepoifHbix MamuH, TaK, H3MEHeHHe HanpaBJieHHS
IBHXeHHsT pabouero opraHa <«BHCsIIero» Jy4Ya BBepX HJH BHH3 IIpPOHC-
XOIMT C 4acTtoTod Ao [ABYX MNepeKkaueHHi# B 1 ¢, 4yro cocraBiaser He-
CKOJIBKO ThicsY TNepekmiogeHnit B | g, 7. e. 156—20% o6wero pecypca
nepeK/IOYeHUi THAPABJIUYECKOH CHCTEME.

28, DBeckonupuie (aBTOHOMHBIE) CHCTEMEI aBTOMATHUECKOFO pery-
JHPOBAHHA MOTYT OHTH PA30OMKHYTHIMH H 3aMKHYTHIMH, T. €. HMeTb YCT-
poHCTBA, KOHTPOJNHPYIOUIHe NPABHABHOCTD BHIIOJHEHHsT pPaGoOYHM Opra-
HOM MOJy4YaeMbiX KOMAaHZA, anMeHCHHe 4BTOHOMHBIX CHCTEM nOoYTH IMOJ-
HOCTBIO HCKJIOYaeT TPYAOeMKHe ONepallid N0 HUBEJHPOBKE Tpacc H ye-
TAaHOBKe HANPaBAAIOMHX YCTPoHCTB. JlaTyHKamMH B aBTOHOMHBIX CHCTe-
Max MOryT CJAYKHTb MasiTHHK M THpockoll. ['upockonmiueckue ycrpoficTBa
NO3BOJIAIOT DEryAHPOBATb I'MYOHHY € TOUHOCTBIO 2 CM, YKJIOH — € TOH-
Hocthio 0,001

HenoctaTKoM 8BTOHOMHBIX CHCTEM peryJAHPDOBAHHS YKJOHA SBJAETCS
TO, YTO II0 Mepe MNMPOJABHKEHHA MAIUHHBL BO3MOIXKHO HAKOIJIEHHE Morper-
HocTelt no BHcore. I103TOMy X TOYHOCTH H YyCTOHUMBOCTH paGOTH aBTO-
HOMHBEIX CHCTEM INPEIbABASIOTCH TOBHINEHHBe TpeGOBaHHS. YBeJHYeHAE
TOYHOCTH pEeryJHPOBAHHs JOCTHraeTcs BBefeHHeM oOpaTHofi cB#3H. Yc-
TOHYHUBOCTL pa60TbI CHCTEMBl MOXXHO MNOBHICHTH NPHMEHEHHEM TaK Ha3H-
BaeMoil mJaBaloliefi HaBeCKd pabouero opraHa.

V3BeCTHH pe3yJbTaTH HCIHTAHHA aBTOMAaTHYeCKOro peryJsropa YK-
JOHa ¢ MafATHHKOBHIM [AaTYHKOM. YCTAHOBJEHO, UYTO CYyIIecTBYeT 3aBH-
CHMOCTb MeXJy YKJAOHOM JIHAa TPaHUIEH M HAKJIOHOM paMbl POTOPHOTO
Koseca  Yroa HakJoHa paMBl OBl NPHHAT B KadecTBe pPeryJHpyeMoro
napamerpa. JlaTudK, BHINOAHEHHHIH B BHAe MasnTHHXa mjubofl 0,9 M H
Maccoit 16 Kr, moMmelleH B COCYH, 3aJHTHI AeMIGHPYIOLieH XHAKOCTBHIO.
OHn ycraHaBauBaercs Ha paMme 3eMJepOHHON MAlIHHEL

TIpM OTKJIOHEHHH yrJia HAKJIOHA PaMbl OT 33JaHHOTO MAafTHHK BKJIO-
9aeT OJMH H3 MHKDOBHIKMIOUaTenell, pacmojoxeHHBHX N0 o6e CTOPOHH
crepxHsA. Bcero mMeerca ABe Naphl BHIKJIouaTenell Ajas OLICTPOR H Mex-
JIeHHOA KOppeKIUMH.

TouHOCTE COGMIOAEHHA YKJAOHA 3aBHCHT OT TOUHOCTH H CBOEBpEeMeH«
HOoro feHCTBHsi aBTOMAaTHUecKOro ycTpoficTBa, a TaKkKe OT THNA M napa-
METPOB 3eMJIEPOIHON MAIUHKEEL

B Hacrosee BpeMs Cc03faHO 0BOpPYAOBaHWe JAJA aBTOMAaTHIECKOTo
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yNpaBJeHHst SeMJepPOAHBIMH MAlIMHAMM, HCIOJB3YIOlIee Ja3epHHe reo-
neanueckue mnpuGops. Mcnmosnb3oBaHHe ONOPHOTO Jla3epHOro Jyda fo03Bo-
JAsleT KOHTPOJHPOBATL TIAYGHHY W YKJIOH paspaloTHIBaeMOfl TpaHIneH
TIPAKTHYECKH HEMpepHBHO,

UcnoanzoBanue Ja3epHOro BU3Mpa
npu ykaajake TpyGonposonos

2.9, Ina yxaaixd TpyGONpPOBOXOB MOXKeT OblTh YCNEWHO HCIOMb-
30BaH JasepHHil Buaup JIB-5.

Jlasepumnit Buaup JIB-5 npenuasHaven JaA 3alaBud M pasGHBKM
CTBOPOB, HHBEJHDOBAHHA, a TaKXe I YNpPaBJeHHSA CTPOMTEJbHBIMH Me-
XanusMaMu, IDT1OoT NPHOOP CO3XaH Ha Ga3e TrenHEBO-HEOHOBOTO Jasepa
OKT-13. Ilotpe6nseMas mownocTs Npubopa 20 Br, Bhxoanas 0,75 MBr,
IaHHa BonmHb H3nydenns 0,6328 MkM, pacxoaumocts ayua 307, Ilnranne
npu6opa OCYIIECTBJAETCS OT CeTH INEPEMEHHOrO TOKA HJH OT  aKKyMy-
asTOpoB Hanpskenwem 12 B. Yroa nosopora npu6opa B ropH3OHTadb-
Hofl naockoctr 360°, B BepTHKaAbHOX—20°, 17 naaBHOH K TOYHOM HABOJAKH
HAMEIOTCH  MHKDOMETDEHHBle BHHTH, II03BOJIAIONIME DEryJaHPOBaTh MOJO-
xenne npuGopa B AuanazoHe (-+5°)—(~—5). llewa jeneHus OTCYETHHIX
yerpoficts BuHta 15”7, Ocph npu6opa NPHBOAAT B OTBECHOE MOJOKEHHE
NOABEMHEIMH BHHTAMM NOACTABKH N0 KOHTAaKTHOMY LHJHHAPHIECKOMY
ypoBHIO ¢ ueHo#t Aenenus 207, Ias npr6JMKeHHOR yCTaHOBKH nprbopa
HMEETCH KDYrahH yDPOBEHb.

[Ipn sagaumn YKJIOHOB ¢ momollpio BH3upa JIB-5 neo6xosumo on-
peleNiaTh OTCUET MO OTCYETHOMY YCTpPOHCTBY BepTHKaJbHOre kpyra (MO),
COOTBETCTBYIOINUA TrOPH3OHANbHOMY TIOJNIOXKEHHIO Jyda, RPeABaPHTENbHO
YCTaHOBHB BEPTHKAJbHYI OCb mpHOOpPa B OTBeCHOe mnoJoxeHHe. Ilpu
HeoGXOAMMOCTH 3ajaHHa YIJa HAKJOHAa Ha IUKaje OTCYETHOro ycTpof-
€TBa BEPTHKAJLHOrO Kpyra YyCTaHABJMBAlOT orcyer o=j+MO.

NMopanox ykaalku TtpyGonpososoB, B Hauyase TpaHIeH, HA ee OCH,
rfe OTMETKa JHAa COOTBETCTBYeT NPOEKTHOH, YCTaHaBJAHBAeTCs HITATHB C
BusupoM JIB-5, 3akpenyieHHBM ¢ NOMOIIBIO NPHCIOCOGJEHHS, TO3BOJAIO-
HIero nepeMelrath NPHGOpP MO BHICOTE, @ Taxkxke BJEBO HJIH BOPAaBO OTHO-
CHTEJbHO OcH TpyGonpoBosa. OTMeTKa Ja3epHOro Jyua B HauaJbHOH
TOYKe MOJKHA PaBHATHCA:

H' = an.+ Fous

(7. an—-npoexmaﬂ OTMETKAa RHA TPaHWIeH;

I, — BHELIHMil pajuyc yKaaneiBaeMoil TPyGH

3arem Ha paccrogHnH 20—30 M or npubopa ¢HKCHUPYeTCS BTOpasn
TOYKa ocH TPYGONmpoBOJa H C TNOMONIBI0 HaBOAAWMX BHHTOB JIB-5 ocsb.
JasepHOro Jiyya coBMelnaercss ¢ 3tofi TOukoil. KoHTpPOJb 3a OTMeTKamm
JHA TDaHUIEH OCYIIEeCTBJSETCS MO HUBeJHPHOH peiike. Jlasg BeiaepXKHBa-
HHA TpeGyeMOro yKJOHA TPyGONpOBOAAa NEHTP Ja3ePHOrO MATHA LOJIKEH
pacnojiarathCsi Ha OTCYeTe, PaBHOM BHelllneMy pazauycy TPyOH. Ilpm yk-
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Janpxe TpyGonpoBofa Ha y4act-
Kax C pasJHuHbIMH YKJOHaMH
Ja3epHBIi BH3HD YCTaHaBJHBa-
0T B TOUKax MH3MEHEHHH YKJO-
Ha.

KoHTpoap yxaagkH TpYy6
OCYLIECTBJsIETCHA C  IOMOIULIO
MapKi, yCTaHABJHBAEMOR Ha
topiie TpyGu. Ha mapxe, uaro-
TOBJIEHHOH H3 OprcrekJja, HaHe-
CeHbl KOHLEHTPHUECKHE OKpYHK-
HOCTH, C IIeHTPOM KOTOPHIX IIpH
npaBUAbHO yKJafKe TPYO HOJ-
JKHa COBIajath OCb JIA3€PHOrO
ayya (puc. 10). LleHTpHpyeTca

Mapka B 'rpy'ée C MOMOLIBIO ) Puc. 10. Kourpoannaa Ma];ka MT-1
— MapKa M3 Oprerexaa; — ONOpHLIe
TpeX YNQPHHX BWHTOB. P T 3 Tpya P

Hna nnotHol nocaAkd Ma-
pxH B TPyOy paccTosiHHe OT LeHTpa Mmap-
KH 10 ONOPHO# YacTH BHETAa AOJIKHO HEeCKOJbKO NpPEeBHIUATh BHYTPeHHHH
AnaMerp TpyGel. OTo ofecneunt IVIOTHYIO NOCagXy MapKu 3a cuer Y-
pyroit JRepopmaunu naacteeb. g pasHelx auaMerpoB Tpy6 HeoGxo-
JHMO NPHMEHsSTh Pa3/IHYHble MapKuH HJM YCTaHaBJMBaTh Ba MapKe oOnop-
Hble BHUHTH DPa3JHYHOA AJHRHL

Ilpr coBMCIUEHKH OCH Jyua C OCbi0 TPYGONPOBOAAa MO  ABYM KOHT-
POJBHEIM TOUKAM MHOTPeIIHOCTh 3a[aHMA YKJAOHA Ge3 ydera MOrPeIHOC-
Tell HCXOAHLIX AAHHBHIX MOXKeT OHTb oONpejelieHa No ¢opmyne

m
my = ———_L—_-"

Vi +mj

rjle m; Mp— CpPeJHHEe KBajpaTHuecKHe IOTPEIIHOCTH ONpeReJieHHs NOoJo-
JKeHHS LEHTPa JNyua OTHOCHTENBHO KOHTPOJBHHIX TOUYEK;
L — paccrosinne MeXAy TOYKaMH.

OnplT noxa3biBaeT, YTO MOTPelIHOCTh 3aJaHUA YKJAOHZ € NOMOUIBIO
OTCYETHOrO  ycTpoficTBa mpHOOpa, 3HaueHHe KOTOPOH 3aBUCHT B OOHOB-
HOM oT HorpeliHocTH onpezeneHus MO, Kak npaBuJIO, MeHbllle, YeM OPH
ACIIONb30BaHMM KOHTPOJBHHIX TOYeK. B 3TOM cJaydae No NPOEKTHHM YK-
JoHaM HeO0GXONHMO 3apaHee BBIYHC/ATbL 3HAUEHHE YIVIOB HaKJIOHA,

OnucayHas MeToAHKa YKNaAkH TPYyGONPOBOAOB € HCNOJB3OBaHHEM
nasepnoro Buaupa JIB-5 ofecneuwBaer ykaagky TpPy6 €  OTKJOHEHHeM
OTMETOK NOCJEAHHX OT MPOeKTHHIX, He MpeBHUIAUHM 3 CM.
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KOMM/IEKCHbIE TEXHOMOIMU re0e3nyeckKoro
o6ecneyeHnss COOPYXEHUS MOA3EMHbIX
KOMMYHWUKaLMIA C MPUMEHEHMNEM fa3epHbIX
reofesmyecknx npuéopos

B UHWWOMTI pa3paboTaHbl KOMMIEKCHbIE TEXHOMOTMW  reofe-
3MYECKOr0 06ECMeYeHNs COOPYXKEHUA MOA3EMHbIX KOMMYHWMKaLMiA Ha ocC-
HOBE MNPUMEHEHWNS Na3epHbIX reofe3nyecknx MnpubopoB M KOMMJIEKT YHU-
(OMUMPOBaHHBIX  MPUCTIOCOGIEHWIA.

.2.10. OcobeHHOCTbI0 JITTT, .NPUMEHSEMBIX MPU COOPYXXEHUN KOMMYHMU-
KauuiA, ABNSIETCA BO3MOXHOCTb 3a[aBaTb MNPOEKTHble YK/OHbL. [nA 3Tux
ueneii paspaboTaHbl fasepHble YKIOHOGMKcaTopbl YJ1-3 u MH/-1.

Mpuéop Y/M-3 (puc. 11) co3gaH Ha 6ase ONTMYECKOr0 HMBENMpa
H3* n nasepa J1I-56. Ero (yHKUMOHa/lbHas CXemMa aHa/orMyHa Cxeme
npubopa MM-1. OONOAHWUTENbHBLIM M OCHOBHbIM MOZy/NeM B 3T0 npubope
ABNAETCA MEXaHMBM 33[aHWS YKIOHOB My4Ky J/1a3epHOr0 W3Ny4YeHus, Cco-
CTOSILUMIA M3 MWKPOMETPEHHOr0 BWHTA WM HYTPOMepa, KOTOpble BMECTe Kpe-
NATCA Ha CneuuasbHOM KPOHLWTeHe W ynupaioTtcs B 606MHY Ha OCHOBa-
HAN 3pUTENbHOM TPy6bl HMBenupa" H3.. YCTaHOBKO MWKpOMeTpa Ha 3a-
[aHHbI OTCYeT 3puTefibHas Tpyba HMBE/MPa HaK/OHSAEeTCA BMecTe C  Jia-
3epHO/i TpybKOl M TeM cambIM My4Ky, fiasepa, 3agaeTcs Tpebyemblid yK-
NoH B npegenax *5°.

Mpubop TMH/-1 BbLINOAHEH B BWUAe CaMOCTOATENIbHOM KOHCTPYKLMN,
OCHOBHOE (hYHKLIMOHA/IbHOE HasHayeHWe KOTOpol — 3afaHue MPOEeKTHbIX
YKM0HOB. Ha puc. 11 nokasaH npubop MHJI-1.

Puc. 11 NasepHble yknoHogmkcatopsl Y/1-3 n MH-1
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Ha kopnyce npnGopa pacmosIOXeHB CYETYHK MeXaHH3Ma 3aflaHHA
VKJOHOB, BHIXOAHOH pa3beM, pyuka MeXaHM3Ma 33JlaHHS YKJOHOB, BHHT
(GOKYCHPOBKH H UHJHHJDHYECKHH YDOBeHb,

B npnrbGope MCNONL3OBAH CHelHaJbHO pa3paboTaBHEl Ia4 Hero Ja-
3ep «ABaurapp». JlasepHag TpPyOGKa KpenuTcs B npufope Ha MeTajiuye-
CKOli NOJCTaBKe, BHINOJHEHHOH B BH/e JOTKa, KOTOpad MEXaHH3MOM 3a-
LaHKsA YKJOHOB MOXKET HaKJOHATbCcs B mpejenax =12° Tlywok nasepno-
ro M3JYYeHHs INpPENOMJAETCH B CBETOBOXHON CHCTEMe M INPOXOAHT Ue-
pe3 KOJJIHMAaTOop.

Ilpu paGore nasepa or akkymyasdropa 12 B  nuranue nogBORHTCA
HemoCpeACTBEHHO X npubopy. yepes pasbeM. Ilutanne npubopa oT ceTn
nepeMentoro toka 127 nau 220 B ocyuwiecTBasercs uepes GAOK MUTAHHSA.

Cnefyer OTMETHTb, UTO NPH YCTAHOBKe MEXaHH3Ma 3alaHHs YKJOHOB
B HyJleBOe NOJIOXKeHHe M NY3hpPbKa YPOBHA B Hy/Ab-NYHKT npuGopnl ¥YJI-3
u [IHJI-1 Moryt paGotaTh KaK HHBEJIHDHI.

C momoupio JITT] (HMBesmpa HJAH yKJOHOdHKcaropa) MOXKHO OCY-
HIECTBAATL YIPaBJeHHe TOYHOCTbHIO YycTpolicTBa 7Tpyb6OnpOBOAOB TpeMst
cnoco6aMH B 3aBHCHMOCTH OT TEXHOJOIHH CTPOMTEJbHO-MOHTAXKHHIX pa-
60T: B NOArOTOBJEHHON TpaHulee MeXAy MABYMs HpeJBapHTebHO BhiHe-
CeHHBIMH B HAaTypy TOYKaMH TPacChl, HelOCPeACTBEHHO 3a MPOXOAOM 3KC-
KaBaTopa M npH YCTpoficrBe TPyGOMpoBOZa MeTOAOM  NPOAABIHBAHHS
Tpy6.

2.11. Ilpn nepBom cnocobe, cornacHo NJIaRy TPACCH, HA OHE TPaH-
wen pasOUBAIOTCA W 3aKPEMAAOTCS NOCTOAHHEIMK 3HaKaMu HadasgbHas
1 KOHEUHAs TOYKH OCH NpPsSMOJHHelHOro YyuacTka Tpybompoeoma. Ham oxn-
HO M3 3THX TOYeK YyCraHaBiuBaerca B pabouee mnosoxenwe JIITI,
M NYYOK €ro OPHEHTHPYeTCS MO 3KPaHY KOHTPOJbHOH MADKH, 3aKpeneH-
HOM Haj ApYroil KOHeuHOH TouxkoH. DTHM CaMBIM NY4Ky Jasepa 3afaercs
npoexTHOe HampaBseHHe ocH Tpybomposoia. Ecam B pabore npuMeHs-
ores takne JITT], xak YJI-3 wim emy nopofnbe, AJjs 3ajaHHS NYUKy
Nlasepa NPOEKTHHX YKIOHOB MOXHO BOCMOJIb30BAaThCH Tabn. 9, comepxa-
ueii nepeBoj AeseHuil GapaGaHa MHKpDOMeTpPa B YKJOHB H  HaoGoOpoOT.
HIaa aroro MHKpoMeTpoMm Ha wKajge GapabaHa YCTaHABJHMBAeTCS YKJIOH,
BHDaXKeHHHl B Je/ICHHAX IUKannl Gapa6GaHa, a 3aTeM NyshIpeK UHJMHA-
pHUeCKOro YpOBHs npHGopa BHBOIHTCS B HyJb-nyHkT. Ha atom 3akam-
yHBAETCS NOCTPOEHHe B TPOCTPAHCTBE HanpaBJeHHs M yx/foHa TpyGo-
NpoBOJa, NOCHEe UYero HaYMHAETCH MOHTAX erc 3JEMeHTOB WO MNYyYyKy Ja-
3epa.

B Topuax TepBOil NOArOTOBJEHHON K YKJIajke CeKIHMH TPy6OnpoBOXa
sakpemsAlOTCH pabouMe  MapKH, MNOChe uero TPYOOYKJIAAuHK OMycKaer
ee Ha AHO TpaHwed. B npouecce onyckanus ceKunun TPyOel B TPaHIIEO
MOHTaXKHHKH KOPPEKTHPYIOT ee MNOJIOXKEHHe Ha BeCy TaK, 4ToObl My4yoK
Jasepa Ionaj B LEHTD dKpaHa pabouyHxX Mapok. B 3TOM TOJOXEHHH Ccek-
DHA TPYGH 3aKpemJisiercs (NPM 3TOM CJAERAT 33 HEH3MEHHOCTBIO NOJO-
XeHHsl NMATHA NMyuKa Jla3epa Ha IKPaHAX MApOK), NMocje 49ero H3 Hee H3-
BJeKaloTcs pa6GoyHe MapKH M OJHZ H3 HHUX YCTAHABJHBAeTCA B TOpel
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Ta6auua9

Ieperoa Aenenult 6apabana BepTHKAJLHOTO [epeBox yknoxos B Aenenns Gapaba-
MHKDPOMeTpPa B YKIOHM Ha BePTHKAABHOTO MHKpoOMeETpa
lenenus GapaGana YKAOHB YRIOHHN 6’;%’;%’;";3
5 0,0004 0,0004 5
10 0,0007 0,0005 6,7
15 0,0011 0,0006 8
20 0,0015 0,0007 9,3
25 0,0018 0,0008 10,7
30 0,0022 0,0009 12
35 0,0026 0,001 13,3
40 0,003 0,0011 14,7
45 0,0034 0,0012 16
50 0,0037 0,0013 17,3
55 0,0041 0,0014 18,7
60 0,0045 0,0015 20
65 0,0048 0,0016 21,3
70 0,0052 0,0017 22,7
75 0,0056 0,0018 24
80 0,006 0,0019 25,3
85 0,0064 0,002 26,7
90 0,0067 0,0021 28
95 0,0071 0,0022 29,3
100 0,0075 0,0023 30,7
105 0,0078 0,0024 32
110 0,6082 0,0025 33,3
115 0,0086 0,0026 34,7
120 0,009 0,0027 36
0,0028 37,3
0,0029 38,7
0,003 40

caefyollefl NOATOTOBJNEHHOR X MOHTaXy CeKUMH, B 3Toli cekuuu OomuH
TOPel, ee MPHCOGAUHAETCH K PaHee YJIOMEHHOMY 3JeMeHTy Tpy6onposona,
a zApyroft cBOGOAHHIA TOpel, ¢ MapKoW, Kak H NpeIWAYLIeM CcJaydae,
KOPPeKTHPYeTCS B MPOLECCe IBHKEHHS CEKUHH K ee IPOeKTHOMY IOJO-
¥enuw, [lo aHANOrHM ynpaBAAIOT TOUHOCTHIO MOHTaXXa BCeX OCTAJNbHHX
3JEMEeHTOB TPYO6ONpPOBOAA.

B 3aBHCHMOCTH OT YCJOBKHA NDOH3BOACTBA CTPOUTEJNBHO-MOHTAXHHIX
paGor npu ycTpofictBe TPYGOMPOBOAA M JAHAMETPA €ro SJeMeHTOB (cek-
uuft) JIFIT Moxer yCTaHAaBJIHBATLCA HR DA3HHX BHCOTaX OTHOCHTEJBHO
IHa TpaHmIeH HJAH OCH TpyBomposoda. 3TO O6YCJHOBIHBAeT NPUMEHEeHHE
COOTBETCTBYIOIINX IITATHBOB M KOHTPOJBHHX MAapoK.

Han6osee mpocroit u ynoGuo#i B pabore sBasercs cxema (puc. 12)
nonoxenus JII'TI, xorga ero nytsok coBmajaer € NPOEKTHHIM  NOJOXKe-
HHeM och TpyGompomoxa. [na storo mpumensiotcss mitatu IUK-1, moa-
BOMAIONIAA H3MEHHTL BHICOTY MyYKa Jasepa B nmanasome 30—200 cM B
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Prc. 12. Yxaazxa Tpy6onpoBoRa ¢ NpuMeHeHAEM Ja3epHOro reéoAe3nieckoro
npuGopa

2 200 -600 2 200-~1000

Prc. 13. KOHTPOABHbIE MAPKH
a—MT-2; 6—MT-3; 8-— MT-4

3aBHCHMOCTH OT Au¥aMeTpa TpyOH, H KOHTpPonbHasgs Mapka MT-1  (cm.
puc. 10) c Tpems perysnHpyeMHMH MO AJNHHE YNOPAaMH, PAacloJOXeHHH-
MH nox yriom 120°,

IIpeumylllecTBOM TaKOH MapKH $BJSETCS TO, YTO KOHUEHTPHUECKHE
OKPYKHOCTH TIO3BOJISIIOT aBTOMAaTHYECKH LEHTPHPOBATL 3KPaH MAapKH IO
ocu TpyGonpoBoia, a KOOpAMHATHHE JHHHH -— YKIAJAWBAaTh 3JeMEHTH
Tpy6onposofa CTPOro B MPOEKTHOE INIAHOBOE H BHICOTHOE MOJNOMKEHHe.

IIpu ycrpoficree TpyGompoBosa Goabworo awaMerpa (800—1200 mm)
H B CJayuasX, KOTKa TpPaHIIeH HJM CMOHTHDOBAHHHIE YUacTkH TpyGomnpo-
BOja 3aJHTH BOXOWH, AJA YNpaBJeHHs TOYHOCTbIO MOHTaXa ero 3JeMeH-
TOB HCMOJB3YIOTCS KOHTPOMbHHe Mapkun MT-2, MT-3 mmu MT-4 (puc. 13).
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VunThiBag, 4TO NpPH YyKJaajke Tpy6 H3MepeHHst He INPOU3BOAATCS, Ha
TOJI0THE 3KPaHa 3THX MapOK HAHOCHTCA TOJBKO OXHA BepTHKalbHAf JH-
HHfA, a Ha [ABHXKe — TIOPHM30HTAJbHAS JUHHS. 3TO NO3BOJSET BBHICOTY
Nyyka JIa3eDHOTO H3JYYeHHs 3aJaBaTh NPHOJNMIKEHHO, a TOYHO —  IIy-
TeM NepeMellleHHs ABHXKa NO MNOJOTHY 3KpaHa. Kak BuAHO u3 puc. 13,
KOHCTPYKUHMH MapoK OTAMYAIOTCS OfHA OT APYrofi TONBKO CBOMMY TOA-
CTaBKaMH NJs1 YCTAHOBKM MapoK BHYTpH TpyO6 MT-2 (puc. 13, a), cmep-
Xy Ha Tpybax MT-3 (puc. 13, 6) u Ha pelikax-pacnopkax MT-4 (puc.
13, 8). lnsa mpenoTBpaluleHuss ONPOKHIBIBAHHA HA OAHOM H3 KOHLOB ONO-
po Mapku MT-2 npesyemoTpeHH ynopsl B Bujie wTOKa, B 3THX Mapkax
HCNONL3YIOTCA IMJIHHADHYECKHE YPOBHH IIPH HX INOACTAaBKax AJsf [pHAA-
HASt OCHOBAHHIO 9SKDANOB TOPH3OHTAJNBHOTO INOJIOXKEHHS, B 3aBucuMocTH
OT TNoJoXKeHH MapkH (B TpyOe HIM Ha TpyGe) JO/MKEH -NMPUMEHATHCA
coorBercTBylomMit wmrtatus aaa  JITTL

Ilpp npuMeHeHMM 3THX MAapOK INYUOK Ja3€PHOIO H3JYueHHs (UKCH-
pyeTcs B INPOCTpAHCTBe He MO Ocu Tpy6ompoBona, a Ha onpeneseHHOM
PACCTOSHHH OT Hee MO BHICOTE: OH MOXET NPOXOIHTb HHXXe HJH Bhlle
ocu TpyObl, BHYTpH ee HJH Hajx TPy6oil. EAMHCTBEHHBIM  HeOOGXOXHMBIM
yCJIOBHEM, OGHLHM AAs1 BCeX STHX TeXHOJOTHYEeCKHX CXeM, sABJAAeTCA YC-
TaHOBKa Ny3bIpbKa YPOBHS Ha MapKax B HYJb-YHKT MNepeA  YKJaiKo#
3JIEMEHTOB B NPOeKTHOe monoxekue. IIpH 3ToM nasepHbIl NyYOK, LEHTP
MapKy H JHHHS BOJOCTOKa OYyAYT HaXOJHTbCA B OOHOA  BepTHKAJbHOI
IIOCKOCTH, a CJejOBarTesbHO, TpyGa OyleT 3aHMMaTrhb INPOEKTHOE MOJIO-
JKeHHe B IJJaHe M TNO BHICOTE.

[Mpoctolt u HalexHON sABJAETCS TEXHOJOTHYECKas cxXeMa 3akpenJe-
Bug JITTI BHYTPH CMOHTHDOBAaHHBIX Y4aCTKOB TpyGompoBoza GoabmIOro
auamerpa Ha wratiBe IIIK-1 ¢ pacnopkoi (puc. 14).

B stoMm cayuae pacnopka, HMeOUAas Pe3MHOBHE HAKOHEYHHKH M Bbi-
IBHXKHOM IUTOK Ha ONHOM ee KOHUeE, COefHHAeTcsl ¢ BePTHKaJbHOM 1UTAH-
rofi 3aXUMOM H TeM caMbly OGpasyeT paMmHBbIi WTaTHB. 3a CYeT BH-
JBHKHOTO IITOKA MAJMHHA DPaclOPKH MeHSeTCs B 3aBHCHMOCTH OT JAHaMeT-
pa TpyGH H NO3BOJsieT efi XKeCcTKO YNHPAThCA B CTEHKH TPYOH MPH 33K-
pennesus B paloyeMm mnonoxenud. Ilpm ocnabnennHoM 3axnme IUTaHra
BLICTABJSETCA B OTBECHOE IOJIOXKEHHE M0 KPYrjoMy YpPOBHIO, TpHueM B
NJage OHAa AOJXKHA OBITH CMelleHa TakHM o6pa3om, uToOn NpH 3aKpenne-
HUR Ha Hell npuGopa. nyyoK Jasepa HAXOAHJCA B OJHON  BePTHKAJbHON
IJIOCKOCTH ¢ JMH#eRl Bogoctoxka. Korja nonmepeunas pacrnopka yCTaHOB-
JeHa rOPH30OHTAJbHO, a NpPHKPEMJIEHHAas K Hell BepTHKanbHas LITaHra 3a-
HHMaeT OTBECHOe I0JIOKEHHe, BC paMa npefcTaBiseT co6ok JKeCTKO YCTaHOB-
JeHunit wratus ana JITTT BHyTpH Tpy6Hl. JJanHas cxeMa MOKeT GLITh IPHMe-
HeHa TakXe M ajas ycraHoskH JIT'TI BHYTpH KOJIORI2 HJH B TpaHllee,
Jlas 3TOro HCHOMB3yeTCsd HECKONBKO COeIHHAEMBIX 3J€MEHTOB B OJHOH
TIONEPEYHON pacnopKe WJH B IBYX NapajjiesibHHX PacnopkaX, 4YTO TpH-
naer O60MbIIYI0 KECTKOCTb PaMHOMY IITaTHBY.

Hast yeranosku JITTI BHyTpu TPy6 Wi cBepxy Ha Ttpy6ax (pHc. 15)
BecbMa 3¢dexTuBHo npuMenenue wratHea IIK-2, KOHCTPYKIuA OmopHO#
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IVIATE KOTOPOrO MO3BOJAIOT OhICTPO M
TOYHO YCTaHaBJHBaThb NpHOOp B pabouee
noJjioxedHe. B ofoux cayuasx AAs HEHT-
pHpOBaHHA nPHGOpa HeOGXOAHMO BHYTPH
TpyGbl NOCTPOHTD JIHHHIO BOJAOCTOKA (Mpo-
eKUHI0 OCH TPYGOMpoBona) Ha BHYTpeHHei
ee MOBEPXHOCTH WJH BbIHECTH OCh TpyGo-
npoBoja Ha Bepx oGpasywoileit CMOHTH-
POBaHHOIO yuyacTka TPYyOH. DTH OCH HK-
CHPYIOTCS Ha BHYTPCHHefi WJH BHeIIHeR
obpaaymomlett TpyGer B BHAe MABYX MJIHH-
HEIX DHCOK, YHAa/JeHHBIX OIHA OT Apyrok Puc. 14 3akpenaenne JaasepHoOre
Ha paccrosinne 3—5 MM. B omopHoit mum-  reoaesmueckoro mpuGopa BHYTPH

Tpy6onpoBpoaa na mratupe LH1K-1
re wmratuBa IIK-2 wnwmeeTcs OTBepCTHe, a

Puc. 15, YcTanOBKa Ja3epHOTO reoaesmueckoro npuGopa Ha mratupe HIK-2
a — BHYTPH TpyOHl; 6 — Ha TpyGe

Ha ee IpaHaX — [Be OPHEHTHPHBIE DHCKH, KOTOphle HAaXOZATCA Ha OLHOMN
JUHHY, (QUKCHPYWOlledl MOJOXeHHe NyyKa Jasepa npH 3akpemaesuu JITTI
Ha TOJACTaBKe IUTAaTHBA. DTO MO3BOJser IO OAHOM M3 DHCOK Ha 06pa3yw-
el TPYOH WEHTPHPOBATh HPHGOD H HPHOAHIKEHHO ODHEHTHPOBATh My-
YOK Ja3epa MO HanpaBJIeHHIO APyrodl yAajeHHO#t puckH. Tounas opHueH-
THPOBK2 NyYKa Jalepa OCYLIeCTBJAETCS MHKPOMETPEHHHIM BHHTOM TDH-
6opa, ¢ NMOMOLIBKD KOTOPOrO HYYOK HABOAUTCA HA LEHTP SKpPaHAa MAapKH,
YCTaHOBJIGHHON Haj PHCKOH B INPOTHBOINOJIOXHOM KOHIE CMOHTHPOBAHHOM
TpyGEl, U mocle 3TOr0 NYYKy 3ajaercs NpPOEKTHHIH YKJOH,

YecraHoBHTS OMOPHYI INIHTY, & 3HAIHT, H NYYOK Ja3epa [0 Hampas-
JIeHHI0O OCH TPYGONpOBOAa MOXKHO Gosiee NPOCTHM H OHICTPHM  CIIOCO-
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G6oMm. Has srtoro B mratuBe LIK-2 nogbeMuble BHHTH  BHIBHHYHBAIOTCH
TaK, 4TOOHM Kpas HHXHeA IJIOCKOCTH IVIMTH KA4CaJaHChb BHYTDEHHed Yo-
BepxHOCTH TPyGH. [Hanee naura mepeMellaercsi 10 NPHBEAEHHS MNYSHIPh-
Ka KPYrJOro ypOBHs HAa KOHCOJM IUTAaTHBA B HY/b-NYHKT, MOCJe Yero
OCeBHe PHCKHM Ha TOPLAX OMNODHON MJHTH ¥ LEHTPHPOBOYHOE OTBEPCTHE
B Helt GyAyT HaXOAHTLCA HAa JHHHM BOROCTOKA WM B OJHOH BEPTHKaJbHOMN
TJIOCKOCTH € OChIO TPYOHL

AHaJIOrHYHO MOXKHO LEHTPHPOBATh IVIHTY N[O JHHHH BOJOCTOKA MJM
ocu  TpybompoBoja, ecaH NPHOOP YyCTaHABIAHBAaeTCsl CBepXy Ha  TpyOGe.
OTsayyHe JMIILb B TOM, YTO ABa GOKOBHIX NMOABEMHHIX BHUHTA MJMTH BBHH-
YHBAIOTCA Tak, YTOGB HMXXHSAs IJIOCKOCTh MJHTH He Kacajach MOBepX-
HOCTH TPYOH, NMpH 3TOM BHHTH CBOHMMH HAKOHeYHHKamMu O6yayT ynupaTtb-
€5 B NOBEPXHOCTH TPYGE H 3TO CO3aCT 2KECTKOCTb INOJIOMKEHHSt MJHTHI,
Touyro Tak ke, KaK H B NpeAplAYyHIEM CJjyyae, NJHTa NepeMmellaercs A0
NpHBeleHHst Ny3BIPbKa YPOBHS B HYJb-NMYHKT.

2.12. Korza coopyxXeHHe TpYGONPOBOAOB BERETCH OAHOBPEMEHHO C
OTPRIBKO# TpaHIIeH, reoje3uueckoe obecmeueHHe TOYHOCTH CTPOHTENBHO-
MOHTaXHHX paGoT 3akaouaercss B CJeLyOLIeM.

B Hayasme Tpacchl TpyGOmpoBoJa OTPHIBAeTCH KOTJOBAH, B KOTOPOM
3aKpeluIseTCsl TOUKa Ha ero ocH. Hapa Toukoft mo amajornu ¢ npefbAyLIRM
cnoco6om na mrtatuBe HIK-1, mrtarra xoroporo 3akpemasercs c6oky Tpa-
IMUHQHHOTO INTATHBA C MOMOIILIO KpenexHoifl KOHCONM, YCTaHaBAWBAETCH
B pabouee MojoKeHHe naszepublit npubop I (puc. 16). Jas 3ananus nyuxky
Jlazepa MPOEKTHOr0 HampaBJIeHHsA, UTO B NAaHHOM ClTocoOe SABJsSeTCH OTJHUM-
TeJIbHOA OCOGEHHOCTBIO NMOCTPOEHHsT Pa3GuBOUHO! OCcH B NPOCTpaHCTBE, Ha
KOHCOJIH-NIOACTaBKe B BepPXHell WaCTH IUTAHTH 3aKPENJsercs ONTHYECKHH Te-
0n0aHT 2, XOTOpHIA ueHTpHpyercst coocHo ¢ JITII mam wmcxomno#t Touxkoi.
TPy6a TeoAoNNTa OPHEHTHPYeTCq MO APYTOA KOHEUHOR Touke 3, 3aKpelseH-
HOA Ha JHEeBHO NOBEPXHOCTH 3eMJH No Tpacce TpyGonmpoBoza, mocie ye-
ro HaKJOHOM ee B BEPTHKAJbHOM IVIOCKOCTH OCb Tpacchl NMpPOEKTHpYyercs
Ha CTEHKY KOT/IOBaHa B 5 — 6 M orT JasepHoro npuGopa Mo XORY COOpY-
xeHust Tpy6onposoga. Kopmyc JIITI MHKpOMETPeHHHIM BHHTOM MNOBOpauH-
BAETCA B I'OPU3OHTAJbHO{I HJIOCKOCTH A0 TeX MOp, NMOKa LEHTP NATHA Ja-
3epHOrO INyYKa He COBNafleT C NpOeKUHell Kpecra CeTKH HUTeft onTHyec-
Koro Teomoaura. Jna yno6cTBa OpPHEHTHPOBaHHA Iyuka Jas3epa B KOTJIO-
BaHe Ha ero mepefHefl CTeHKe 3aKpemuIseTcs BpeMeHHO JucT Genoft Gymarn
B BHJE 3KpaHa 4, HA KOTODHI{i TIPOEKTHPYIOTCH KpeCT CETKU Hutelk Tpydu
TEONOJHTA H Ja3epHbi NydYok. [IpoexTHHIl yka0H TpyGomposofa B 3ITOM
cnocoGe 3afaeTcs B NPOCTPAHCTBEe MO aHajoruu c npexsiaymum, Ha srom
3aKaHUMBAETCS1 NOCTPOEHHe B NPOCTPAHCTBE NPOEKTHOTO HANpaBJeHUS OCH
M YyKJ0Ha TpyOONpOBOAA.

Texnonornueckass Cxema YNpaBJeHHA TOYHOCTHIO TNPH MOCJAEAOBATENb-
HOM cOOpYXeHHH Tpy6ompoBoga c mnpumenennem JITTI Bxaiowaer cheay-
jomne onepaunn (puc. 17): BLIDaBHABAaHHe JXHA TPaHWeH Oy/abao3epoM
Nno Nyuky Jasepa H KOHTPOJBHOH MapKe Ha ero Hoxe, YCTPOACTBO oc-
HOBaHHS TPYGONPOBOAA TO MYWKY Ja3epa M HHBEeJMpHOH pefike m ykaan-
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Prc. 16. CxeMa reosesnueckoro ofecnevenns ycrpoficrsa TpyGonposoja ¢ OXHO-
BpeMmennolt orpusioft Tpanmexn

4 — nasepHEll npuGOp, 2— ONTHUECKHN TEORONHT; J— ODUEHTHDHasm Mapka; 4— sKkpak

AN
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Puc. 17. TexHoJornueckas ¢XemMa ynpaBleHHS TOWHOCTBIO NPH NOCJAEAOBATENBHOM
€OOpYKeHAH TPpyGonpoBoa? ¢ NPAMeHEeHHEM Ja3epHOro reolesmveckoro npuéopa

a — BhIpaBHHBAHNE XHa TpaHmeH; 6 — ycTpoficTBO OCHOBaHHA; & — yKaaaxa c6op.
HEIX 5/eMEHTOB

Ka COGOpHBIX 3/J€MEHTOB TPYOOMPOBOAA MO aHaJOrHH € MNPEABIAYLIHM CIO-
cobom (cM puc. 16)

213 OcofeHHOCTH TreoNe3HyeCcKoro ofecledeHHS INPH COOPYKEeHHH
KOMMYHMKALHii MeToAOM NpojaBjuBands TPy6 ¢ npumenennem JIIII
3akJaoyanTcs B caenyioumem (puc, 18).

JIFTI  3agpenaseTcst Ha cChenMajbHON CTOfiKe, 3aleMEHTHPOBAHHON
B MOYBy HHXKe fAHA INAXThl, T. €. H3OJHPOBAHHOH OT AHA AJS HCKJIOYe-
HHSl BJHAHHA BO3MOXHBIX YIPYTHX JjedopMalHi €ro Ha MNOJNOXKEHHE MNpH-
6opa. K croifike NpHKpenasercss KOHCOMb-IOACTaBKA AJA YCTAHOBKH IPH-
6opa. Koncoab umeer cBOGOAY mepeMelleHHA B FOPH3OHTAJbHOA MJIOCKOCTH
¥ N0 BepTHKaJH. YCTaHOBJEHHH NPHGOp OpHEHTHpyeTcs MO CTBOPY, 06-
pa3’oBaHHOMY MABYMsL OTBECaMH, KOTOPble NOABEIIHBAXTCA B Masax GaJ-
KH LAXTH COOCHO ¢ HamnpaBjeHHeM Tpacchl. IIpoekuMH ndATHa J23epHOroO
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Puc. 18. Ycrpoltictso TpyGonpoBona METOAOM NPORABAMBRHESR
1 — nasepunif npu6op; 2 — OpHEeHTHPHAS Mapka; J — KOHTPONLHas Mapka; 4— TpyGa

L™

OyYyKa M HHUTed oTBecOoB Hab/ofaloTcs Ha 3kpaHe. EciH HHTH oTBecoB
NPOEKTHPYIOTCH B BHAE OAHOH TeMHOR JHHHH, DACMOJNOXKEHHOH mocepe:
AHHe UATHA, OPHEHTHPOBAHHE OCYIIECTBJEHO NpaBmabHO. s AOCTHXKe-
HHs TOYHOI'O OPHMEHTHPOBAHHA NYYKa BHINOJIHAETCS HECKOJbKO OOCIef0Ba-~
TelpHbix npuGamKenust, Ilocse OpHeHTHPOBAHHA NyuyKa no ocH TpyGompo-
BOJa NPOU3BOAAT €ro YCTaHOBKY MO BHICOTE.

B npouecce NpoAaBIMBaRHs HeoOXOJAMMO OCYLIeCTBAATh NEPHOAMYE-
CKHit KOHTPOJIb TOJIOXKEHHs Ja3epHOro Myuka B npocTpaHctee. KoOHTpOIB
cTaGUNLHOCTH HANpABJEHHSA MYYKa B IVIaHe OCYLUECTBJSETCS QTHOCHTEb-
HO BEPTHKA/bHOJ IUIOCKOCTH, 3aJaBaeMOii OTBECAMH, a €r0 OpPHEHTHPOB-
Ka B 3TOH IJOCKOCTH — OTHOCHTEeJNbHO IIPOBOJIOKHM, HAaTAHYTOH B Tasax
NOA NPOEKTHHM YKJIOHOM.

TIpu yknagke TpyGONPOBOLOB METOAOM HMX NPOAABJIMBAHUA uepe3 3eM-
JfHBle COOPYXKEHHS TOYHOCTh HanlpaBJEHHS JABMXKEHHS TPY6 MOXHO
o6eceynts ¢ nomoulsto JIT'TI B coueranHu ¢ oNTHYecKo# nanbHOMepHOH
HacaAkop ABoitHoro Haobpaxenusa OH-04.

Ipu 3TOM naszepHblft NYYOK ONTHUSCKHM KJMHOM DA3[eNfeTca HA IBa
NyyKka: OAHH NyYOK 3afaeT HaNpaBJeHHE H YKJAOH JBHXKEHHA TPYOH
N0 3KpaHy MapkH B HeHf, a JAPYrofl NydYoK Ilonajaer Ha 3KPaH MapkH,
ycTaroBJeHHON cOOKY oT Tpaccel TpyGonposoxa B 5—10 M, m no moJo-
SKEHMIO UEHTpa NATHA NyYyKka Ha Hel KOHTPOJHpyeTCcs HEH3IMEHHOCTh TNo-
JOKeHHs1 ONODHON 4YacT Nyyka, Daaronaps aromy obGpasyercs CHCTEMA,
NO3BOJIAIONIAS OCYMIECTBAATh HENPephIBHBIA KOHTPOJb NPOKJaAKH TPYyG
METOIOM NPORABJAHBAHHA M HEH3MEHHOCTH MOJOXKEHHA MyuKa Jasepa.

Teonesnuecknit KOHTPOJb TOYHOCTH NPOAABJAMBaHHS TPyC mnpecnenyer
JBe LeJH: OnpelesieHHe OTKJOHEHHS YJOXKEHHHX TPy6 H pexyulell Kpom-
KM LHT2 OT HaMeYeHHOTro HaNpaBJeHHsd; BHAAYy RAHHHX JJd NOCaeldylo-
LIEro YNpaBieHHs NPOUECCOM MPOJABIHBAHHA.

O crTeneHH OTKJOHEHHS DeXylleil KPOMKH OT NIPOEKTHOTO HOJOXKEHHS
CBHIETEeNbCTBYET PA3HOCTh KOODAHHAT LEHTPA NOREPeYHOro CcedyeHHs Ja-
3epPHOTO NyYKa H LEHTPA 3KPaHAa KOHTPOJNBLHOH MapKH, YCTAHABIHBAEMO
Ha ocu 1uTa. DBO3HHKAOWHEe OTKJIOHEHHsT YCTPAHRIOTCA COOTBETCTBYIO-
LIHMB NOBOPOTaMM LIHTAa DeXylledl KPOMKH.

YnpasseHue TpouUeCCOM INPOAABAHBAHHA C NOMOIIBIO TPaZHUHOHHEIX
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METOJOB H CPEACTB OCYIIeCTBASICTCS: Ha OCHOBe H3MepeHmil, BLINOAHSEMHIX
06bIUHO OAHH pa3 B TedeHue paboderc ARA, ANa yero pafoTH MO NPOAaB-
JuBaHuio npexkpamalorcd. Ilpu HemospsoBawum JITTT Begercs Hempephis-
HbIl KOHTPOJb TOWHOCTH HamnpapJeHHs NpojaBinBaHHA Oe3 mnpekpalie-
HHS CTPOMTE/IbHBIX Ofiepaudii ¥ OCYMIECTBAAETCS MCHOBEHHAs KOPDEKUHS
HaUpaBJeHUs ABHXKeHHs TPYGH. DBuoaromapd BO3MOXKHOCTH NOCTOSHHOTO
KOHTpPOJISL YCTPAaHSAIOTCH CJAYYyaW BOIHHKHOBEHHS 3HAYHTENbHBIX OTKJOHE-
Hufi TpyGONPOBOAOB OT MNPOEKTHOrO HampaBJeHHS ¥ BeAYTCA CHCTeMaTH-
yeekue HaOMOAeHHS 3a Heynpyrof JaedopMalueli TPYHTA B KOT/I0BaHe,
OTKyla HAYHRAeTCs NPOLaBAHBAHHUE.

Ilpu ucnoabsoauuu JIIT] pas ykaagkn TpyGOMPOBOLOB HEOGX0AUMO
YUHTHIBaThH BJHSIHHe BHELIHMX YCJOBHH Ha IOJIOXKeHHe syya Jasepa. Bos-
MOKHbl HCKaXKeHHs TIOJOXEHHS Jyda Jiasepa B NPOCTPaHCTBE, 06yC/0B-
NeRHble BAHsHUeM pedpaxuun, OTKIOHEHUS NYYKa MOIYT BbI3bIBATHCH,
B YacTHOCTH, napaMu 0O6Ma3kd TPy6 W BHIXJOMHBIMH ra3aMH HAcoCoB
uan 1pyboykaanuuna. Pedpakuus ocobenHo 3ameTrHa B Tpybax HeboJb-
woro xpuamerpa (150—200 mm), a nosToMy ueMm Ooablue AAHHA YKAAXL-

BaeMuXx TPyG ¥ yYeM MeHbLIe HX AHAMETP, TEM XY:Ke YCJOBHT AJs pa-
Gotet ¢ JITTT

Pacuer TOUHOCTH reoje3udecKHUx NOCTPOEHMIl,
BBLIOJIHAEMBIX NpPU YCTPOHCTBE KOMMYHHMKALHUH

2.14. ToYHOCTL NpPOEKTHOr0 MOJIOXKEHHA CGOPHOrO 3JEMEHTA XKene-
306eToHHOro TpyGompoBoza OnpejensieTcs HOPMHUPYEMBLIMH JONYCKAMH Ha
€10 AJIMHY, AHaMeTp, TOJUIAHY CTeHOK, NEPEeKOC CTLIKYEMHX TOPIOB, CMe-
INEHNsT OTHOCHTEJbHO Da3CMBOYHBIX OCelf M FOPH3OHTOB, 2 TAKXKe B3aHM-
Hble CMeUIEHUs CMEXHBIX 3/eMeHTOB. JTH AONYCKH ABJAAIOTCH COCTABJAAN-
WHMHE TapaMerpamu TexHosornueckoit PIL, B KOTOpOH no JomycKy 3aMbl-
Kalolllero napamerpa Ha OCHOBe oBpaTHoll 3aJayd MOXHO pacCYHTaTh
TOYHOCTh TEOAE3HUYECKOro IIOCTPOEHMA B INPOCTPAHCTBe NPOEKTHHX oceH
U YKJIOHOB TPYyOGONpOBOLOB.

OGuiuit caBur m, KOHeUHOH MMM MPOMEKYTOYHOH TOYKH TPYGONPOBOAA
MOXHO Da3/JOXKHTb HA [JBe COCTaBSIOIMHE: MHOMEPEYHH CABHT fry, B
TOPH3OHTANBHON MJOCKOCTH 110 HANpaBAEHHIO, INepNeHAHKYJISIDHOMY OCH
Tpy6ONpOBOAa, ¥ BEPTHKAMbLHBLY CABHT M; XapaKTePH3YIOLMA Beauus-
HY OTKJNOHEHHS 3JeMeHTa TPyGONpPoOBOAA MO BHICOTE.

CooTHOWeHNe nomepeyHOro H BEPTHKAMLHOTO CHBHIOB  3/IeMEHTOB
Tpybonposoaa NpeACTaBHM B BHIE

m, [m =.U, M
HIH
1
mq = Um[ 3 m‘- = qu . (2)
Tak Kak jucuepcus ofwWero cABATA
m = m? 4 ot 3
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nocje MOACTAHOBKM B, BHpaxeHne (3) 3Hauemuss m; u3 (2) nonyuum
1 2
2 2 .
mo =m, + 75 my»
OTKyAa

myU
my = 0 4
q VU'+1 ( )
Ilepexosis K NpefeJbHBIM NOTpeIHOCTSM, OyAeM HMETb
AU
A = 20—
q -V'U,_,‘_l (5)
TMoacrasuM B JeBYID uYacTh Bhipaxenua (5) 3HaueHne A, monyuenuoe B
ofuleM BHie A BHXoAgHoro napamerpa PII tpyGomposona:

AU
tm == .___0_.__
T YT
OTKYR2
m, = —e |
T wyUTHR ©

Ho cpeanan KBaapaTHueckas NOTPEeuIHOCTh CMEMIEHHSA Jlasepﬂoro nyyka
My HaXONUTCS C MOTPEIIHOCTHIO M, B COOTHOWEHHH m® =km_, npuuem
t <1, Torpa, ucnonpsys 3TO COOTHOWIEHHe, M3 BHpaxKeHus (6) mnosydnm
OKORUATEJbHYI0 GOPMYJay Z=Js NpeApacyeTa HeOGXOAHMON TOYHOCTH Teo-
IE3HUEeCKHX NOCTPOEeHHA B NJaHe IO JasepHOMY NYuKy NPH YCTPOACTBe
Tpy6onpoBOROB:

it U

T YU+l

Ilo ananornm ¢ npeAMAyWHM NoJgydeHa ¢opMyJa AJs NpeneabHOM
NOTPEIIHOCTH YKJOHAa TpyGonpoBona

™

A =B ®)
YV U*+1
Hexons M3 TeOPeTHYECKHX MOJIOXEHHH, BHDA3HM JONYCK Ha BHIXOA-
®oit mapamerp PLL A; depes monyck Ha BXOAHOH ee mapaMeTrp A,', ILJHRY
ageMenToB Tpy6Gonposoaa [ m uucao ux n. Torama

A=A LV n. O

anMEM COOTHOINECHHE MeXAY JAONYCKOM Ha Te0JdE€3HYeCKHE IIOCTPOCHHA

yK7oHa TpyGonpoBoga A, ¥ #omyckoM A ; Kak A,.fn =km’,I (rre k& <1).
Vaurnpas, 410 Ap, =im; , NONyuHM

tm} LV (10)

Al= P .
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IpupaBusas HpaBble uyactH BepaxeHuit (8) u (10), nomyuynm OKOH*
yateJqbHylo (GOpPMYJNy cpeAHell KBaApaTHYeCKON TNOTPEIIHOCTH IOCTpoe-
HHSL NPOEKTHOTO YKJOHZ TPYGONPOBOAZ MO HYWKY Jasepa:

kA,
HY U F 1)

B ¢opmysax (9) m (11) Beamumnnl A, , A',H m?% Bhpa)aioTca B
THCAYHBIX ROJAX NPOLeHTA.

Taxkum o6Gpa3oM, ucnoaeays dopmyast (7) ® (11), MOXHO mnpous-
BOAHTH IpeApacyer HEOGXOZUMOR TOYHOCTH NOCTPOEHHA HAMpaBJeHHs H
YKJOHa CaMOTeYHHX TpyGonpoBomoz ¢ momousio JITTL

B cayyadx He3aBHCHMHX H 3aBHCHMEIX nerpemgocreff BmHOCA B Ha-
TYpy OTMETOK, OHKCHPYIOLIMX 3aJaHHHN YKJIOH TpPyGonpoBoRa, CPeIHHE
KBaJpaTHYeCKHE TNOrPEINHOCTH NOCTPOEHHA YKJOHA OfpefenaTcs COOT-
BETCTBEHHO M3 BLIPAMXKeEHHII:

(n

my

-

x_ “___V2_ . 12

m; = SI-—-‘Z ’ ( )
m )

mt = g Vat—r, ), (13)

TAe my — CPENHAS KBajpaTHuecKas NOrPENIHOCTL BHHOCA B HATypy OT-
Mmetox H, u H, ouKcupylomHX YKJIOH JnHHH [—2 (31ech

my, =my,);
H, H,
S _,— DACCTOAHHE MeXAYy KOHeUHHIMH TOUKaMM JHHHH 1-2
THy ™ KO3 PHUKEAT KOPPEISUHH MeXAY OHeHKaMH my H My

O603HaUHM OTHOCHTeNBHOE DACXOXKJEHHE MeXAy Ouenkamu m] M
I,
m {tuepes my".

I
my

. (149

oy
my

HOast paccrosinuft S MeXAy KOHEYHBIMH TOUKaMH, (QHKCHPYIOIHMH
yxmaon aunuy, 20, 40, 60 u 80 M oTHOCHTeNbHOE PaCXOXKAEHHE MeXAY HC-
clefyeMBIMH ONEHKaMH cocTaBmao coorBercTBenno 0,60, 0,25, 0,14 u 0.

Hs sroro cieayer, 4to mNpelpacieT TOYHOCTH IOCTPOEHHsi NpPOEKTHO-
ro ykJona no ¢opmyhe (12) npuBoAMT K 3aBHINEHHHM pe3yJbTaTaM, a
OTHOCHUTEJIbHLIE PAcXOXKIEHHS CPeflHMX KBaJDaTHUECKHX NOrpeiHocredt

mluy m]'pan paccrosnnit S< 60 M SBAAIOTCA HACTONBKO CYIIECTBEHHH-
My, 4TO NPH TNpeApacyeTrax TOYHOCTH MOCTPOEHHA YKJOHOB HeoGXOAHMO
YUHTHBATL KOPPeNsUMIO MeXay omubKaMu OTMETOX TOUeK, (HKCHpYyio-
INMX TIPOEKTHBIH YKJOH TPyGOmpoBOAA.

IMonyyeHntie BHIBONH OCOGEHHO BaHH npu npumenennn JITTI Tu-
nos YJI-3, TIHJ/I-1, JIB-5M, mno3BOJMAIIHX ¢ MOMOWBIO CHEHANLHOTO

MexaHu3Ma 3ajJaBaTbh NyuKy Ja3epa NPOEKTHHI YKJOH TpyGonposBona 6e3
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BHHOCA2 B HaTypy OTMETOK INPOMEXYTOUYHBIX TOYEK €ro, KakK 3TO HMeer
MECTO B TPAJHUHOHHON TeXHOAOrHH. ITOCKOJBKY MPOEKTHHI YKJOH CTpO-
HTCS MO OJHOMY M TOMY XKe Jla3epHOMY NYYKy NpPH OJHOM H TOM Xe ero
TIOJIOXXEHHH, eCTb BCe OCHOBAHHS IOJNaraTh, YTO HMEET MECTO CHJbHAA
KODpeaslusl MeXAy OUeHKAMH My, W My , @ CAeJOBATE/NbHO, MPH Mpex-
pacdeTax TOUHOCTH MOCTPOEHHS YKJOHOB no dopmyre (11) Heo6xomumo
YUHTHBATb 3Ty KODPpeJAUHIO.

3. HCNIOJIHUTEJIbHAA CbBEMKA HNOA3EMHBIX
KOMMYHHUKALLHA

O6mue moJioXKEHHS

3.1. Ilpu ocymecTBieHHH TEeXHHYeCKOro Haj3opa B Mpolegce MpHEM-
X# paboT OpraHU3alMf-3aKa3yHK (3acTPofillMK) RO 34CHINKH TPaHLIEH h
KOTJIOBAHOB JIOJIXKHA IPOU3BOJHTEL HCIOJHHTENbHYIO CBHEMKY TOCTPOEHHbIX
MOA3EMHBIX KOMMYHHMKAUM#i M COOpYyXeHHH nais mnpoBepku HX dakrtHde-
CKOTO IJJAHOBOIO H BLICOTHOIO NOJOMEHHS C HaHeCeHHEM HX Ha TreHe-
PaNbHHIA TJaH CTPOHTENLHON INJIOLLAIKH.

HcnonHutenvHyio CbeMKY BBHIIOJHAIOT B Macwmita6ax pabouyHx uep-
Texest (1:500, 1:1000). Berfop MacmTaba 3aBHCHT OT FYCTOTH pasMellleHHs
H CJIOXHOCTH [OA3EMHHBIX KOMMYHHKAUMH.

CreMKa RNOJ3eMHLIX KOMMYHHKAIH#l MPOM3BOJMTCH Ha OCHOBE OIOp-
HOMl reoje3HYecKoi CeTH CyLIecTBYIOLIEro HJAH BHOBbL C03JaBaeMoro ImJja-
HOBO-BLICOTHOro 0o60CHOBaHUS, TouHOCTL OGOCHOBAHMSA HOJIXKHA COOTBETCT-
BOBaThL TPeGOBaHHAM CBeMOK IPH onpefejeHdn Maclitaba, Ilpu cospanun
CHEMOYHOro O0OOCHOBaHHS IOJXKHH cobmogaTtbes Tpebopanus «HHeTpyk-
HHH 1o TomorpadHyeckol cbemMke B Macwrabax 1:5000, 1:2000, 1:1000,
1:500» (I'YTK, 1973).

CheMKa 3/1eMEHTOB NOA3EMHBHIX KOMMYHHKAI#H NpPOH3BOAHTCH METO-
JaMH M CpeACTBAMH, MPUHATHIMH JJA IJIZHOBOH M BHICOTHON CBHEMOK.
MoryT NpHMeHSITbCH MX COUeTaHHS ¢ aspodoroTonorpadHuecKHMH H (oTo-
TEOAOJHTHHIMH METOJaMH.

B oOpraHM3anMOHHOM H TEXHHYECKOM OTHOLIGHHHX HCIOJHHTE/bHYIO
CBEMKY TOI3eMHBIX HHXKEHEDHBIX ceTefl 1eJseco06pa3sHO MPOH3BOIHTH COB-
MECTHO CO CheMKOil HOBHIX 3[4aHMH M COOPYXKEeHHH: CbeMKa M[pOH3BOIHT-
¢ ONHHM H TeM e NepcoHatoM, Ha 6a3e ofHO H TOH XKe reojesHue-
CKOft OCHOBBI, XOTA H B pa3HOoe BpeMs.

AJas npous3soACTBA HCMOJHHTENLHHX CheMOK BHOBB CTPOSIUHXCH 34a-
HH M COOPYXeHHII B KDYMHBIX rOpojax, a TakXke B HaceJeHHbIX MYHKTax
C MHTEHCHBHHIM TPaXZAHCKHM CTPOHTENbCTBOM TMPH TJIaBHBIX apXHTEK-
TYPHBIX YMpaBNeHHAX H YyNpaBJeHHSIX TOPHCMNOJKOMAa CO3JAIOTCS  Che-
LHaJbHBle NPOH3BOACTBEHHblE Treole3HuecKHe TOAPAa3AeNeHHst — OTAeNH
HCNOAHHUTENbHBIX CheMoK. Ha HHX Bosjmaralores Bce paGoTHl IO MmepeHe-
CeHHIO OCeil 31aHMH U COOpYMKeHHH, NMOX3EMHBIX ceTedl B HaTypy, a Tak-
e MCNOJHHTeJbHAafl CheMKa BO3BeJeHHHX OOBEeKTOB.
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B ycnoBHAX CTPOHTEJLCTBA INPOMBEIIEHHHX O0GBEKTOB (3aBOZOB,
NpeanpUATHiL M T. 1) NPOM3BOACTBO HCMOJHHTEJBbHOH CBHEMKH BO3Jara-~
eTcs Ha NOAPAJAYMKA (CTPOHTENBHYIO OPraHH3alHIo) HJAH IO JOrOBOPEHHO-
CTH C MOJAPANYHKOM — Ha 3aKa3yHKa,

Jas paitoHoB ¢ HeGouBIUNM OGBHEMOM CTPOMTENBCTBA, IAe CO3JAHHE
MECTHBHIX OTJE/IOB HCIOJHHTENbHHIX CBEMOK Helleecoo6pasHo, BHIIOJHe-
HHe HCNOJHHTENbHBIX CBEMOK BO3JaraeTcsi Ha IPOW3BOJHTeNs pabor, a
KOHTPOJb 32 HX KauecTBOM — Ha MECTHYIO Teofe3uuyeckylo cayxby (mo-
CeJIKOBYIO, PaHOHHYI0 HJH 06/1acTHYIO).

3.2. [Ipou3BOACTBO CBEMOK BKJIOYaerT B ceGs caelyloliye BHAH pabor:

BHISICHEHHE HAJHYHs [€OJe3HYecKoil OCHOBH H BOCCTAHOBJEHHE IJa-
HOBO-BBICOTHOTO Cb€MOYHOTrO OOGOCHOBAHHSI HA Y4YacTKe,

ChEMKY H  HHBEJHPOBaHHe 3JIeMEHTOB HHIXKEHEpHHIX ceTefl H COOpYy~
XKeHul,

COCTaBJIEHHE HCIIOJHHTENbHHX uepTexed H NJaHOB.

HesaBucumMo 0T BHAa NOA3eMHOM MPOKJAZKH CHHMAIOTCA KOJOIUH,.
KaMmepel M JIOKH, YIVIH IIOBOPOTa4, TOYKH Ha NPAMOJHHEHHBIX y4acTKax
10 OCH TMOJA3eMHOH CeTH He pexe ueM depe3 50 M, MecTa H3MeHeHH#l yK-
JIOHOB KOMMYHHKauuit M JAHaMeTpoB TPyO, MecTa NpPHCOSAMHEHHA H OT-
BETBJIeHHH.

3.3. Ilo kaxiaoMmy OTIeIbHOMY BuAY INOA3€MHBIX KOMMYHHKaUH# M
COOpYXeHHH CbeMKe INOLJEXAT:

no BOJONPOBOAY H TPYGONPOBOAY CHENHANbHOTO TEXHHUECKOro Ha-
3HaueHusi (HedTenpoBOAY, Ma3yTONPOBOLY, MacJONPOBOAY, 30JONPOBOAY H
IOp.) — TOXapHble TapaHTH, 3aJBHXKKH, BaHTy3bl, aBapHiHbIE BHINYCKH,
Bofopas3fopHble KOJOHKH, YIOPH Ha yriax NMOBOPOTa;

Mo KaHanu3aUMH (CaMOTEUHOH M HAMOPHOH), BOAOCTOKY H IAPEHaxy —
aBapuilHple BHIIYCKHM, OrOJIOBKH BHIIYCKOB BOAOCTOKA, AOXAENPHEMHHKH,
JHUBHECTIYCKH, OYHCTHHIE COODYXK€HHs Ha BOJOCTOKAaX, YNOPH Ha Yyraax
NOBODPOTA, 3JaHUS CTAHNHUH HepeKaykH, BOJONPOBOAHBIX M KaHAJH3alH-
OHHBIX HACOCHBIX CTaHIH;

IO TeNJNOoCeTH — KOMHEHCAaTOpH, 3aJBHXKKH, HENOJBHIKHbIE OIOpH,
HazeMHble NABUJbLOHH HAJL KaMepaMH, 3[JaHHA LEeHTPaJbHHX TeNJOBLIX
nynxToB (LITIT);

N0 Ta30MPOBOAY — KOBEphbl, PEryJsiTOpH AaBaeHHUSA, 3aJBHXKKH, THI-
paBJHYeCKHe 3aTBODH, KOHTPOJIbHBIE TPYOKH, KOMIEHCATOPHI, 3arJyyIlKH,
razopacnpepenntensible cranmuan (TPC);

no 3JeKTpokabemo — MecTa BLIXOJOB HA CTeHBl 3JaHHA H ONOPHI,
6J0KM M KaHadbl [0 BHEIIHHM rabapuram, JHHEeHAHBIE H TPOHHHKOBHE
mydTH, TpanchopMmatopn, 3nanne TII;

no caaboTouHON ceTH — KOpOGKH, mwkadu (¢ yKa3aHHeM HX THIa
WaH cTaHaapra), GNOKM HJM KaHajbl MO BHemHMM rabaputaM, pasBepTKH
KOJIOALLEB;

10 CHJOBBLIM KaGeJbHBIM CEeTAM — KOJIOANM, TOHHEJH M KOJUJIEKTODHI,
TpaHchOpMaTOPHHE NOACTAHUHH, KHOCKH

3.4. Tlpn pacnosioxeHHu NOA3EMHBLIX HHXXEHEPHHX ceTeft B O6J/0Kax
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H TOMHENHX CHHMAaeTC TOJBKO OJlHA HX CTOpOHA, ApPYyrasd HAHOCHTCH IO
J2HHEIM [POMepoB, BHIXOAH NOA3EMHHX ceTell H SJeMEHTH HX KOHCT-
pYKuHA JO/MKHH OHITL CBA3aHHE MeXAY co60fi HJH NPHBA3AHE K TBep-
XM KOHTYPaM 3acTPOfiKH KOHTDOJbHBIMH NpOMEpaMH.

[Ipn cbemxe xabeneit B NyuKkax saMepnl NPOUIBOAATCH A0 KpaHHUX
Kalesefi ¢ TOH HMAM XPYrofl CTOPOHHL.

Ob6s3arenpHOll CHEMKe MOAJNEXAT BCe INOL3eMHBle COODYXKeHHA, Ie-
pecexaoliye HJAM HAYUIMe TNAapajnedbHO TWPOKJNaAKe, BCKPbITHIE TpaH-
weeft. OpBOBpeMEHHO CO CBHEMKON VYKA3aHHBIX  3JEMEHTOB MHHXXeHEePHHIX
KOMMYHHKAUUH JOJKHA ObITh BEHINOJNHEHAZ ChEMKA TEKYUIMX H3MeHEHHIL.

IMnpura mnonockl, OXBATHIBAEMON <CbeMKOH, YCTaHABJHBaeTcsd 3aja-
HHEM, HO AOMKHO ObiTh He meHee 20 M OT OCH HPOKMAJKH,

Bce cHHMaeMmple O/MeMEHTRI INOJA3eMHHIX KOMMYHHKALHH 110CAeA0Ba-
TEeJBHO N0 XONY ChEMKH HYMepyloTcs B NoJeBHIX abpucax W KypHaJax.

Ilpu wucnoanuTe bHON reole3nyeckofl cheMKe CPejHHE KBaJpaTHUECKHe
MOTPELIHOCTH B IIOJIOXKEHHH Ha IMJaHe TOYeK MOA3eMHHX KOMMYHHKalHHi
OTHOCHTENbHO OAHXKa{llIHX NYHKTOB CBHEMOYHOro OOOCHOBAHHA He JOJXK-
Hel npeBumatsh 0,2 MM,

Ha TeppuTopusx ¢ RanuTainbHOll B MHOrOATaXKHOH 3actpofikoft mpe-
AeNbHBE TIOTPEIIHOCTH BO B3aHMHOM IOJOXEHMH Ha NJjiaHe TOYeK O6.sH3-
JeXKAWNX BAXKHHIX KOHTYPOB (NOA3EMHBIX ceTefl H COODYXeHHH, Kami-
TaNbHHIX 31aHHl M COOPYXeHHH M T. I) He NOMXHH npesnwmats 0,2 MM.

3.5. OmnpejaenenHe BHICOTHOrO MNOJOXeHHs oGedaliKu KOJIOAUEB OTHO-
CHTCJbHO penepos rocyfapcTBEHHBIX HHMBEJHDHBIX ceTelt HOJMKHO MpOH3-
BOAUTLCA CO CpefiHed KBaApATHUYECKON IMOrpelIHOCTHIO:

0,02 M — aaa caMOCTOATeNbHHIX ceTell ¢ yKJAoHaMu MeHee 0,001;

0,04 M — AR caMOTeyHHIx ceTeil ¢ ykaoHamu Gosee 0,001 u ans
HaMoOpHHX cerel.

OnpefeacHue BLICOTHOTO TOJOXKEHHS Tpy6ONPOBOAOB B KosoAuax
OTHOCHTEJIPHO penepoB TFOCYRAPCTBEHHHIX HHBEJNMPHHIX CeTefl JOJIKHO Ipo-
H3BOMMTbCA CO CpejHell KBAJAPATHYECKOH IOTPEIIHOCTHIO:

0,04 M ~— nas camoTeuHbix ceTet ¢ ykaomamu Menee 0,001;

0,05 y — ngas camoTeuHhx ceTeft ¢ ykmoHaM# MeHee 0,001 u Hamop-
HBIX ceTeil,

Ha xa6eabHpIXx MpOKNafKaXx BHICOTHHIE OTMETKH Bepxa kafens B Or-
KPBHITHIX TPaHIIeAX ONpeleNsloT cQ cpelHell KBAAPATHYECKOR MOTpPEUIHO-
ctbi0 0,04 M OTHOCHTENBHO penepoB TOCYAAPCTBEHHON ceTH, a Ha Kabesb-
HHX DPOKJajKaX, He HMEIOIHX BHXOAOB Ha IIOBEPXHOCTb 3eMJH, — CO
cpeaseft xBanpaTHueckoif morpemnoctsio 0,1 M.

3.6. OcHOoBHOe BHHMaHme NPH CbeMKax obpallaeTcs Ha ONpefeNeHHe
¢$2aKTHUECKOTO IJIAHOBOTO H BHICOTHOIO TOJIOXKEHHS NOA3EMHBIX KOMMY-
HHKauuft, OfHaKo HpH 3TOM JOMKHE GHTb COGPaHB TakXe MaHHBE, Xa-
PaKTepH3YIOHe CHHMAeMEe KOMMYHHKAUHH: HAa3HAUeHHe, KOHCTDPYKIUUA,
MaTtepuan TPyO6, KOJOAUEB, KOJHYECTBO MNPOKJIAAOK, HHCJIO KaHANOB, pas-

Mepsl TPy6 W KaHaJjos, JaBJeHHe B TasoBHIX H Hampskeuue B KaGesb-
HHIX CETAX H T. 4.
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NaaHoBas cbemMkKa

3.7, IlnaHoBoe nOJOXEHHe BCeX NOA3eMHRIX KOMMYHHKAUHMH H OTHO-
CAUIUXCH K HHM COOpPYXeHHA MoiKer GHThL onpejeneHo:

Ha 33acTPOEHHON TEPPHTOPHH — OT YETKHX TOUEK KalHTaJbHOH 3a-
CTPOAKH OTHOCHTENLHO TYHKTOB OMNOPHOH TeOofe3sHYecKOR <CeTH WX TO-
YeK CHEMOYHOTO OGOCHOBAHHSA;

Ha He3acTPOGHHOA TEPPHTOPHH — C TOUEK CHEMOYHOrO OBGOCHOBAHHA
HAM C MYHKTOB ONOPHOM Teofe3HdecKoi CETH;
B NPOXOAHOM KOJIJIEKTOpe, 3aCHNAHHOM 3eMJel, — C TO4YeK Teo[0-

JUTHOrO XOA2, NMPOJIOMEHHOrO BHYTPH KOJLIEKTOpA.

3.8. Ecan B upouecce CTPOHTENBCTBA NYHKTH CBHEMOYHOrO NJAHOBOTO
H BHCOTHOTO OGOCHOBAHHA YHHUTOMXeHH, A/ MPOH3BOACTBA HCNOJHH-
TeJbHOR CBeMKH NPOKJIaANBAIOT, KaK IPaBHJIO, CNelHaJbHHe (HMCIOJHH-
TeJibHEIE) TEOMONHTHHE H HHUBEJHDHHE XOJAH, KOTOPhHe NPHBA3HBAIOT K
nyHKPaM TOPOACKOff HAM TrocynapcTBeHHolt reosesuveckofi cern. Cerb
HCIOJHHTENbHHX TeOXOJMHTHHX XOLOB CO3/2l0T TaKXe INPH OTCYTCTBHH
TBEPAHX XOHTYDHHX TOueK (34aHHfi, COOPYXKeHHA H T. M.).

Ilpy OTCYTCTBHM IJAHOBOA reofe3Myeckoft OCHOBW H GOJBIIOrO YHC-
J1a KOHTYPOB TeOAOJHTHBE MHCHNOJNHHTEJbEHE  XOAH NPOKAANHBAKT He-
NOCPEICTBEHHO N0 JHHHM ToA3eMHOfl Npokaaaxu (Tpybonposox, KaGesn),
H3MEpAS TEOJOJHTOM YINBl NMOBOPOT2 NPAMHX YYaCTKOB TpaccH, a Of-
THYeCKHM JaJbHOMEPOM HJH pYJeTKoli — pacCcTOSHHe MeXAYy YriamH
NOBOPOTa M BHAHMHE 3JEMEHTH KPHBHX (TaHreHCH H GHCCeKTpHCA), KO-
TOpHe 06ecleydBal0T HAHeCEHWe TPACCH Ha NJAH HCMNONHHTENBHOA CcheM:
KH. I'IpuB;xsxa TAXOro TEOJNOJIHTHOrO XoJa INPOU3BOJAHTCA He MeHee YeM
K IBYM TBepAWM KOHTypaM.

[Tpn ompemeneHHH INJIAHOBOrO TOJIOMKEH#S TMOJA3EMHHIX KOMMYHHKa-
1ufi, eClAH TNO3BOJAIOT YCJIOBHS, TEOJOJNHTHHE XOJAH NPOKAALHBAIOT IO
JAHY TpaHIIef.

3.9. Ins onpepeneHHs IJIAHOBOTO TNOJOMEHHS 3JEMEHTOB IOA3EMHBIX
KOMMYHHKAUHH NPHMEHSIOT CJejylollide Cnoco6H CBHeMKH:

JuHefiHbBIX 3aCeYyeK OT TPeX TBEPABIX TOYEK, PACIOJIOXKEHHHX Ha pac-
CTOAHHAX, He NpPEeBHINAOIMHX MJHHY MepHOro npubopa. VYrau Mexay
CMeXHEIMH HANDaBJEHHUSIMH 3aCeUeK y onpelenaseMON TOUKH AO/KHH OHTb
He Mmenee 30 u He Gosee 120° (pme. 19);

NEepReHAHKYJAPOB C NpHMeHeHHeM 3KKepa. Cnoco6 NpHMeHseTCS NpH
ChbeMKe KOMMYHHKaUH#, BROJNL KOTOPHIX NPOJOXKEH TEOXOAATHHIA XOA.
JOvHH NepeneHAUKYAAPOB  JAOMKHH OHTb He Gonee 4 M, B NPOTHBHOM
cayuyae MNOJOXKEHHe ONpelesifeMON TOYKH KOHTDONHPYETCSA 3aceukofi; AJaM-
HH 3aceyex JOMXHH OHTb He Gonee 20 wMm;

CTBOPOB MeXAYy TBePALIMH KOHTYpaMH G6e3 H3MepemHs  pacCTOAHHA
amu ¢ usmepennem ux (puc. 20). CTBOPH MOryT CTPOHTHCR MO HPOAOU-
JKEHHIO KOHTYpa 3IAHHI MeXAYy YeTKMMH KOHTYPHHIMH Toukamu. [Hony-
CTHMas AJHHA CTBOpPa WO MPOJOJIKEHHIO KOHTypa He HOJIKHA DIPeBMILaTh
MOJIOBHHLE HCXOJHOA CTOPOHH, HO He Gojee €0 M;
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Puc. 19. ChreMKa KAHAJNH3ANMAOHHOTO
xonoANMA JaAnueNHHIMH  3ACEYKAMH,
TpyGonposona — MpOMEpaAME Mo Pre. 20. CheMka KaHAMHIAMHOHHBIX
cTBOPY KoJ0AneB

4, —Is — uaMepsemnie  pPacCCTOSHHSA;
® = Tpacca KOMMYHHKAIHH

a ~ Ge3 u3MepeHHs1 paccTosuufl; 6 —

C H3MepeHHeM paccrosnuit

NOJNAPHLIX KOOPAHHAT. Crocel HpUMEHAETCH NpH 3HAUHTENbHOM YRa-
JIERHH KOMMYHHKAaUHH OT NYHKTOB CBEMOYHOro OGOCHOBAaHHA, TIVIABHBIM
06pa3oM Ha He3aCTDOGHHO! TeppPUTOPHH;

NPOMEPOB BAO/AL TPACCH TNOA3EMHOH KOMMYHHKAIMH WX TIpOMEpOB
10 CTBOPY MeXAYy TBEPABIMH KOHTYPaMH (TOYKaMH CheMOYHOTO 060CHO-
BaHMs) C ONpefieNIeHHEM TOUeK IOBOPOTAa TPACCH KOMMYHHKALHM JADYTH-
MR cnocobGamu;

KoMOUHHpOBaHHLIA,  ABJAOMIMICA oOYeTaHHeM CNOCOGOB, HA3BAHHHIX
BHilIe,

CbeMKa NOJSPHBIM CIOCOGOM MOXET BHMOOMHATHCA TaKXke €O BCIO-
MOraTeJbHbHX TOYEK, ONpe/lesieHHHIX JHHERAHWMH 3aceuxaMH. B atom cay-
yae OpHEHTHpPOBaHHe JHMGa TEOZOJHTa BHYIONHAIOT MO HANpPaBJIEHHIO Ha
TBEPAYIO TOUKY, OTCTOAILYIO OT HHCTPYMeHTa He MeHee ueM Ha 50 M. Pac-
CTOSIHHE [JJ8 OnpelenseMOll TOUKM AOMKHO OHTL He Gonee 30 M npH
cweMKe B Mmacirrabe 1:500, 40 M — B macwrabe 1:1000 1 60 M — B Mac-
mrabe 1:2000.

JlunefiHHe HamMepeHWs BHIIOJHAIOTCA CTAJBHHIMH JIEHTAMH HJH PyJeT-
xamu, [IpuMenenue TeCMAHBIX PYJeTOK 2anpellleHo. PaccTosHHs KO KOH-
TYpPOB He ROIKHW TIpeBHIUAaTh 3HAUeHMN, ykasaHumx B Taba. 10.

Tlpn 3waumtenpHom (Gonee 1 M) 3arayl/eHHH CHHMaeMHX SJeMEHTOR
TIOA3EMHEIX COODYXXEHHA BBIHOC OCH TIOA3EMHHIX KOMMYHMKalui Ha no-

Ta6auma 10

Hamepenus Paceroanue, m
Mepuo#t zerTON Hau pynretkoit 120
HuTanslM ZasbHOMEpOM 40
OnTHYeCKHM JakbHOMEPOM 80
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BEPXHOCTh BHIIOJHACTCA € INOMOIMIBIO OTBeCa, NPHKPENJEHHOro K Bellke
HAH JOCKe, YKJainBaeMoH nonepek rtpaHwed. OcH NOA3eMHHX KOMMYHH-
KamHA MOTYT BBIHOCHTbCA HAa IOBEPXHOCTb 3€MJH C IMOMOIILIO BEWIKH
HIH  pefikH.

TIpu cpeMKe KOJMOAUEB H KaMmep NPOH3BOAHTCA OGMep BHYTPEHHErO B
BHelllHero raGapuToB COOPYIXREHHH, €ro KOHCTPYKTHBHHIX 3JI€MEHTOB, Ofl-
peAenserca pacnojioxeHHe Tpy6 H dacORHBIX uacTell ¢ TIPHBA3KOA K OT-
BeCHOl JIMHHH, DpoXxoAsallefi uepe3 LeHTP Kpomxu komoaua. IIpr stom
JOMXHBE OHTh YCTAHOBJEHBI HasHayeHHe, KOHCTPYKUHA KOJOAUEB, KaMmep,
pacnpefieMTeNbHEIX IIKadOB, XapaKTePHCTHKAa HMelOMIefiCA B HHX apma-
TYPH.

IOns rasoBolx H TEMJIOBHIX ceTel (HKCHPYETCA paclo/ioXKeHHe CTH-
KOB OTHOCHTEJIbHO JIOKOB KOJIOALIEB HJH KaMep C YKasaHHeM THNa CTHKA.

PesysapTaThl H3MepeHHRt 3aHocaTCs B abpHC, rie AesaloTcs 3apucOB-
KM B ILJIaHe, B COYETAHHH CO CXeMOfi NDOKJAaJbHBaEMOr0 TEOMOJHTHOTO XO-
N2, NOKA3HIBAIOTCA NPHBA3KH K KamHTaJbHON 3acTpofike, JMHHeHAHHIe pas-
MepH COOPYXeHHS, ceueHHda H T. [,

3.10. CpeMKa NOA3EMHHIX HHXeHepHbIX KOMMYH#KaUHH, nNpoJokeH:
HHX crnoco60M IHTOBON IPOXOAKM,  BHIOAHSIETCS € IYHKTOB ONOPHOR
reofie3HUecKoil CeTH MJH INYHKTOB CHEMOYHOH CceTH, PacnofioXKeHHHX B
HelocpeiCTBEHHOA G6/H30CTH OF TpacCH TOHHeds (He Gosee 100 M o1
WMIAXTHBIX CTBOJIOB OYPOBEIX CKBajKHH).

IIpu orcyTcTBHH B pafioHe CTPOHTENBCTBA XKOJJIEKTOPHOrO TOHHEAR
NYHKTOB Treofle3HUeCKOM ceTH  HeOGXOAMMOH TOYHOCTH CeThb CO3RaeTca
BAOJb TPACCH TOHHEJNR C TMOMOIIBIO NOJHTOHOMETPHYECKHX M HHBEJHDPHLIX
X0[0B.

Tpe6oBaHHs K NOJ3EeMHOR  reofesHyecKoli CeTH TNpPH CTPOHTEJbCTEE
KO/MIEKTOPHBIX TOHHeJeH mpuBefieHH B Tabm 11

Ta6auna 11

TpeboBanus Kk NMAAHOBOA ceTH

cpenHue Ksaf-

paTHuecKHe AJMHAa XHHMH, X0Aa
NOTPELIHOCTH™ CTOPOH, M
S o MUHHM 3 IbHAS OTHOCHTEAbRAR
PaccTofHHA MeXRYy z & ] cpeiHAa KBaj-
WaxTHHMH CTBOJaMH, M Tk = S paTHuecKkaa
8¢ - = NOTPemHOCTS
23 o 5 5 = H3MepeHHA
=g = @ E 3 CTOPOH Xx0Aa
mR o =9 c I S
L N I
<
gEE| £ 2 g 2

Ho 200 45" | 35" [ 40 40 160 1:1500
200—400 22 15 40 70 140 1:2500
400—600 15 8 40 80 150 1: 3000
600—800 11 5 40 85 160 1: 3500

TpuMmeuanue. [Ipn Anaune unteppara csbime 800 M TOYHOETH
YUAOBHIX M MHHEHHbIX N3MEPEHHH onpejenseTcs H3 pacyeros.
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Tlpu caave KOJAEKTODHHX TOHHeNeH 0O KaXKAOMY  CTPOHTEJLHOMY
o6beKTy B cocTaBe paGouux ueprexedt npeacrabisercs  pa3GuBOuYHAn
€XeMa rJIaBHHX OCefi KOJJEKTODHOrO TOHHeJA C 3jieMeHTaMH KPHBHIX (pa-
JAHYCH, YIJIHl IOBOPOTa, HA4Ya/lo H KONel KpHBOA H T. 1.).

B nepmox CTpOHTEJbCTBA TOHHeNeH CJeAyeT BECTH MYPHaJa reoAé3u-
SeCKO-MapKIIEAepPCKOro KOHTPOJS.

3.11. CbeMKa XapaKTepMhlX TOUYeK (3JeMEHTOB) KOMMYyHHKauuii o6a-
SaTeJbHO CONPOBOXAAeTCs raGapHTHHMM OOMEPaMH M KOHTPOJBHLIMH M3-
MepeMHAMH pACCTOSHHA MeXAY CHSTHIMH TOYKaMH. OG6MepH BHYTPEHHHX
raGapuTOB KOJIOAHERB BHIMOJHAWTCA C TOYHOCTBbIO =10 MM, Juamerpu
TPY6 H3MepArOTCA ¢ TOYHOCTHIO 10 MMm.

TunoBue konoMUBI H KaMepw OOMepy He HOMJIEKAT, a ONpefesisioTCH
JMWb HX BHENEHTPEHHOCTb M OPHEHTHPOBKA. BHeUeHTPEHHOCTb KOJOAleB
onpepensercd, KaKk MPaBHJO, C NOMOUIBIO OTBECOB HJX pefKH.

Y xonoaueB, HMeIOIIMX KPHILKH B BHAE OKPYXHOCTeH, ONmpeaeseTcs
NOJIOXKeHHe UeHTPAa KPHIIKH, a4 y JIOKOB H pPEWeTOK MPSMOYrOJbHOM
dopMH CcHHMalOTCH ®BA yraa.

BbicoTHas chemKa

3.12, TTonoxeHne NOA3EMHHIX HHXKEHEPHBIX KOMMYHHKaIH# NO BHICO-
Te ONpeAensieTC OTHOCHTENBHO IYHKTOB CBHEMOYHOrO OOOCHOBaHHs CO-
OTBETCTBYIOIIEr0 KJ/acca TOYHOCTH IO PesyjbTaTaM TEXHHUECKOro HHBeJH-
PoBaHHA B COOTBEeTCTBMH ¢ TpeGoBaHHsaMn CH 212-73

Ilpu paspexkeHHOM BLICOTHOM OGOCHOBAHHH BAOJAb TPACCH INPOKJA-
AuBaeTcs HuBeNHMPHHIA XoA. Ilpu HanBuHKM rycrofi ceTH pemepoB Npojo-
JKeHHe HHBEJHDHOrO XOZa He obsa3aTeqbHO. B sTOM cayyae EHBeauMpoBa-
HHEe 3/EMEeHTOB INOA3EMHHX KOMMYHHKAaUHH DPOH3BOAHTCH OTAG/JbHHLIMH
CRAMMMAMH ¢ HpUBsiskol K ABYM  pettepam.

OnpeneneHHe OTMETOK 3JEMEHTOB KOMMYHHKAUMi OT YCJOBHOTO Ha-
gajla 3anpellaercs.

ITpu rayGMHHOM 3aJMOXMEHHH NOJA3EMNBIX KOMMYHHKAlUHH, Xoraa od-
pefeneHHe BHICOT 3JEMEHTOB MOJ3EMHHX KOMMYHHKAaUHR He MOXeT OCY-
NECTB/IATLCH HENOCPeACTBEHHO HHBENHPHON MJH rAyGHHHOR pefikol, BHI-
COTHl 3THX TOYEK ONpefe/AOT MO0 AAaHHEM M3MEDPEeHHS  BePTHKAJbLHOTO
PAaCCTOSHHA OT 3JEMEHTa A0 KOJbUA KOJNOALA, Ha KOTOPHH  nepelaHa
OTMeTKa,,

HupenHpoBaH{eM ONpefenslOTCS BHICOTHI TOJAa M BepXa KOJIEKTOpA,
Bepxa H HH3a KabesnbHON KaHanusauuu B Nakerax (6Jokax), sepxa 6po-
HUPOBaHHOrO Kalbess, BepXa TPyGONpOBONOB, GDOBKM TpaHIled B Xapax:
TepHHX MeCTax, YIJIOB TOBOPOTA W TOYEK H3MEHEHHS YKJOHOB MOJ3eMHBIX
KOMMYHUKauut, ofeyaek JIOKOB H  BCeX OCTAJbHHX TOYeK, CHATHX B
nnane, B kanammsauuun (pekaqapHOA H JHBHeBOI), ApeHaXe M JAPYTHX ca-
MOTe4RBIX TPYGONpPOBOAAX HHBEJNHPYIOTCH JOTKM Tpy6. Kpome roro, ompe-
IensioTCs BHCOTH S/IEMEHTOB BCeX CYIIECTBYIOUIHX HHXKEHEDHBIX KOMMY-
HHKaUKA, BCKPHITBIX B TpPaHIMIEAX TIPH CTPOHUTEJBCTBeE.
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Jns HHBeAHPOBAHHA DPeKOMEHAYIOTCA MABYCTOPOHHHe IIamlieyHHe peR-
KH ¢ KpyrabiM yposHeM. PacxoxjeHHe B INpeBmlIIeHHSIX, NOJYYEHHBX 1O
YepHHM H KpPacHHIM CTOPOHaM peeK, AJA KaXA0H CTaHIHH He XOJUKHO
npeBninaTth +£5 MM. PaccTosiHHe OT HHCTPYMEHT2 AO peeKk He AOJKHO
6uTh Gosee 100 M. BpCOTH BpeMeHHBIX PemepoB HJH TOYEK HMJIAHOBOHA
CHEMOYHOM CeTH ONPefeASIOTCA KaK CBA3YIOIIHe TOYKH HHBEAHPHOTO XO°
na. VX HuBeaMpOBKa KaK NPOMEXKYTOYHBIX TOYEK He MAONyCKaeTcs.

Cocrag/iieHne u odopmiaenue
HCMOJIHUTENbHONH AOKYMEHTALUH

3.13 Ilo pesyibTaTaM CBEMKH MOASEMHHX KOMMYMHMKAUHfi cocraBjfi~
€TCs] HCNONHHTEJbHBIA uYePTeX, KOTOPBIH ABJIAETCH [LOKYMEHTOM, Oompepnes-
JFIOWHM THIT, KOHCTPYKLHIO, IJJAHOBOE H BHICOTHOE MECTONOJIOKEHHE Npo-
JIOXKEHHHX TNOJ3EMHBIX KOMMYHHKalHH.

UcnonnuTesbELl 4YepTeXX BXOAHT B COCTaB 06A3aTesbHON HCIOJNHH-
TEJbHOA JOKyMeHTalHR, NOArOTaBJHBaeMOX B COOTBETCTBHH ¢ JAeHCTBY-
IOUHMH TEXHHYECKHMH TPeGOBaHHAMM H MNpPEenbABAAeMOll CTpOHTeAbHOR
OpraHH3auHeil NPH CARa4Ye B IKCIJIYaTaRHIO 3aXOHYEHHBIX CTPOHTEAbCT-
BOM IOA3EMHLIX KOMMYHHKaUHfi. VCHOJHMTENbHHt yepTeX ABJSETCH HC-
XOAHHM JOKYMEHTOM HPH COCTABJICHHH NJIAHOB IOA3GMHHX HHXKeHEPHHX
KOMMYHUKaUHH,

B cocraB HCHOJIHHTEJBHONO Yepre:xka BXOJAT:

ronorpaduyeckuit nnan B Mmacwrtabe 1:500 uam 1:1000 ¢ usobpaxe-
HHEeM CYUIeCTBYIOIIHX H BHOBb NOCTPOEHHBIX MNOA3EMHBIX KOMMYHHKaLHf,

NpoAONbHHA NPodHJb MO OCH MOCTPOEHHOIO COOPYXKEHHS,

nAaHbl W pa3spesbl  KOMONeB  (KaMep);

nomnepeuHnle CeyeHHs KOJNJIEKTOPOB, KaHAAO0B, (yTIApOB ¢ YKasaHHeM
AHAMETPOB DAacloOJOXeHHHX B HHX TPy6 H Mapok KabeJjed;

KaTaJor XOOpPAHHAT BHIXOAOB, YIVIOB TIOBOPOTA M CTBOPHHX TOYEK Ha
NpPAMONMUHEAHEIX YyYacTKaX MNOA3EMHHX KOMMYHHKAUHR NpPH NPOH3BOACTBE
CbEMKH C NYHKTOB OILOPHON Teofe3HYecKOfl CeTH H ¢ TOHeK CHEeMOUYHOM CeTH.

3.14, TomorpaduuecKoft OCHOBO# AJs1 COCTaBJIeHAA HCHOJHHTE/IBHOIO
yepTexka MOCTROEHHHX HHXEeHepHbX KOMMYHHKauuii cayxar IJaHiel B
Macmrafe 1:500—1:1000, noayueHHble B pe3yJ/bTaTe BBIHOJHEHUA HCIOA-
HHTEJbHOA TONOrpaduueckoin ChEMKH. DTH NJAAaHH NIPH NPHEMKe OOBeK-
TOB B 3KCIJIyaTaluio ABJAAIOTCA IOPHAHUECKHM AOKYMEHTOM, NOATBepXKAalo-
UMM NPaBHJBLHOCTH TIePEHOC2 HA MECTHOCTb [POCKTOB HOA3EMHHX KOM-
MYHHKALHA, sAaHMl M COOPyXKeHHH, jopor, a/JeMeHTOB O6/aroycTpomcrsa,
O3eJIeHEHHST M BePTHKAJBHOH IJIAaHHPOBKH TEPPHTOPHH, a TakXke IOA-
TBEPXKAAIOWHM (AKTHYECKH NpOH3BeZeHHHA 06beM CTPOHTENLCTBA,

HicnosnnTtesabHas TonorpagHuyeckasi CheMKa BHNOJHAETCA B IpeAenax
rPaHHl Y4YacTKa CTPOHTEJbCTBa C coOatonenuneM TtpeGosamnii CH 212-73.
PCSYJ'[LTZTH ChEMKH HaHOCATCA Ha OpHTrHHAJH IJAaHOB, XpaHALUXCA B
reojesnyeckoM (GoHAe ropoga HJIH TNpPeANPHATHSA.

57



B cayuasx, KOrla MOCTPOEHHBlE NOX3eMHbIE KOMMYHMKAHMHM NPHHHMA
IOTCA B SKCIUIYaTallHio Mo 3aBeplieHHH paloT N0 IVIaHHpOBKe H Gaaro-
YyerpoRCTBY TePDHTOPHH, HCMONHHTENBHHIA UepTeX COCTaBAAeTcs Ha TO-
norpadryeckoM IJiaHe, Ha KOTOPOM OCYHIECTBAAJOCH NPOEKTHPOBaHME C
AOCBEMKOR cyWecTBYIOUlel KalOHTaMbHONR 3acTpofikH, K TOYKaM KOTOPOH
OCYIIECTBAANACh NPHBA3KA 3THX KOMMYHHKaUHM,

3.15. Ha Bce nos3eMHBle KOMMYHHKAllHH, 33 MHCKJIOYeHHeM Kabesab.
HHX ceTeff, COCTaBJSIOTCS MCIOJHHTEJbHHE NpojosibHhe npoduan. Onn
COCTaBAAIOTCH MO NAHHHM NPOBEAECHHHX B HaType JHHEHHBIX HM3MeDeHuA
H HHBEJHPOBAHMA 3JeMEHTOB KOMMYHHKALuH,

Jag XapaKTepUCTHKH TNOJMONKEHHA KalelbHHX ceTefi NO BHCOTE Ha
HCIOMHATENBHLX TJAHAX TOAMUCHBAIOTCS aB6COMOTHME BHICOTHHE OTMET-
KM B Buie Apo6H, rae HAA 4YepToif — OTMETKA 3eMJH HJH JOPOKHOro
TIOKPHTHSA, NOJ UepTOM — OTMETKa BepXa Xaleas. AGCOMOTHHE OTMET-
KH BHOMCHIBAIOTCS TaKXKe B MEeCTaX H3MEHeHHs TMYGHHH 3akaafku kabe-
J M H3MeHeHHs NpPOQHJA NOBEPXHOCTH TPAacchl, HO He pexe deM uepes
50 .

XapakTepucTHKa KOJOAUEB TenedoHHON WM anekTpoKabesbHOR Ka-
HaNH3aUMH BHIIUCHIBaeTCs Ha MOJAX  HCIHOJAHHTEJNBHOTO IJTaHA TPacCh
nyteM BHHOCOK (B a6COMOTHHX OTMeTKax).

Hexonnof OCHOBOR JAJs1 COCTaBJEHHS  WCTOJAHMTENBHOTO Hpodbuis
CNYXHT KONHA IpoekTHOro npopunsa. HcenonmuurtenabHhle NPOJAOJbHEE NpO-
dbuaH cocraBAsOTCA B Maculrabax:

ropusoHTansHeii — 1:500 mam 1:200 (8 saBHcuMocTH or Macimitabd
HCTIONHUTEIBHONG TJIaHA);

BepTHKaMbHbE — 1:50 wmam  1:20;

B OTAeNbHHMX caydyaax (ans remaocerelt) — 1:10.

Ha wucnosnurenbHoM npodmie NOKa3HBAWOTCS:

$akTHYECKHEe H NPOEKTHHE OTMETKH IOBEPXHOCTH 3eMJH HIH JO-
POXKHOrO NOKPHTHA (4epHHE H KpPacHHE OTMETKH);

npoexTHHe H (aKTHYECKHE OTMETKH TOA3EMHHX TpyGONpoBOAOB;

BCe KOJIOJAUBI ¥ KaMepH, BBOLHM, BHIIYCKH, ra3oBHe KoBepH H T. A.;

JIHaMeTp, MaTepHajl TPY6 H HX TNpPOTAXKEHHOCTb;

OTMETKH JHA KOJIOAMES;

YKJAOHH TPYG;

PacCTOAHHST MeXAY KOJOAUAMH, TOUKaMH HM3MEHeHHs jauaMerpa Tpyo,
npoduAs BAH YKJIOHa, yrJIaMH MOBOPOTA COOPYXEHHS H APYTHMH  Xxa-
PaKTEpPHBIMH TOYKaMH;

BePTHKA/NbHOE NOJOXKEeHHe BceX TPYOGHHX M KaGeJpHBIX  IPOKJAIOK,
flepecekaoIHX TPacCy NOA3EMHOrO COODYKeHMs:, B TOM uHcae Gespedict-
BYIOUHX, C YKa3aHHeM Ha3HaueHHS, HaJHIHA GyTASApOB R NOJHOA HX Xxa-
PAKTEPHCTHKH (MaTepuask, AUAMETD M OTMETKH);

KOHCTPYKLUHA OCBOGHHS COODYIKeHHS.

Jast XapakTepHCTHKH NOTEPEeYHHX cedeHut GMOKOB NPOXONHHX H He-
NPOXOAHHX KAaHaJOB, TOHHeNefi NpU OAHOOGPA3HOM CEYSHHH COODYIKEHHA
RPH ONMHAKOBOM KOJMHUECTBe H OAHOOGDa3HOM DasMelleHHR B HHX TpPYG-
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#MX MM KalelbHHIX NPOKAaZOK HAa BCEM NPOTAXKEHHH COOPYXKEHHs BH-
YepuHMBAeTCA MOTEPeUHHlft pa3pe3 COOPYXKEHHR (HAaZ INPOJOMLHHM MNpo-
dunem).

Ilpy u3MeHEHHH [OMEPEYHOrO CeYEeHHS COOPYIKeHUH, KOAHUECTBA H
pasMellleHHss B HeM TPYOHBIX HAM KaGeJpbHBIX INPOKJAAOK BHUEDYHBANOT-
¢ ROTNOJNIHHTEJbHLIE paspe3b! HOMNEPEYHOro CeweHHd

Karanor KOOPAMHAT TOYeK 3JEMEHTOB MOA3eMHLIX MHIKEHEPHBIX KOM-®
MYHHKaUH{ COCTaBaAsiercd MO YCTaHOBJeHHOA ¢opme B MNPHHATON CHCTEME
KOOpHHAT

3.16, OdopMieHRe MaTepHANOB HCTOJHHTENbHON CBheMKH ROMKHO BH-
NONHATBCA B COOTBETCTBHH C JAEACTBYIOIMHUMH PYKOBOJACTBaMH H .HacTasJjle-
HUAMH

He nosnnee uemM 3a 3 AHA A0 3aChIKM TPaHIed CTPOHTEJIbHHE Op-
rapu3audn o6s3aHH BH3BaTh 3aKa3uBKa (3acTpofimiuka) nIJas npoBele-
HHS PHCTPYMEHTAJbHOA NPOBEPKH NPAaBHALHOCTH IJIAHOBOTO"™ H BHCOTHO-
TO JDOJOXKEHHH MOCTPOGHHHX MNOA3eMHbIX KOMMYHHKAlHfl M COCTABJCHHSA
HCIIONHUTENbHBIX  Yeprexed

TlhanoBnie M BHCOTHBIE NMPOMEPH MPOBEPAIOUIHE 33HOCAT B a6pHC H
HHB®JIMPHBIH XYPHAJl H 3aBePAOT CBOHMH TOAMHCAMH

B cayuae mnpeldcraBNeHHR CTPOMTENbHOA OpranKsamHefl HeNnpaBHABHO
COCTABJEHHOTO MWCNOJIHHTE/bHOTO YepTeXXa HJIH TeoAe3HYeCKHX MaTepHa
JIOB, He OTBEYAWUIHX NpPeLbABISEMHM K HHM TpeGOBaHHAM, NPOBepsIO-
mue cocTaBasior o6 »tov akt [logleMHasm HHXKeHepHaf ceTb RO ycC
TPaHEHHS BBIABJEHHHX HEHOCTATKOB HE [JOJ/IKHA NPHHHMATLCA B SKCMIAY-
aTanmio

ITocne npueMKH KOMHCCHeff MOf3eMHOMi HHIKEHepHOA CeTH B 3KCaya:
TAHMIO OAMH 3K3EMI/IAP HCROJHHTEJNBLHOrO YepTeXXd mepelaercs B oOTAeN
(ynpaBnense) no Henam CTpOHTesncTBA M apxuTeKTypn CoBeTa HapoA-
MBIX JeNyTaToB ropoja, moceska

3.17 B pesymbraTe HCNONHHTENbHOR CHEMKH IIOCTPOEGHHHX TMOR3EM-
HEIX KOMMYHUKAUHR ROMKHH OHTb MNOJAYUEHH CHERYIOIIHe MAaTepHaJIHl:

abpHCH CBHEMKH MOZ3EMHHX KOMMYHHKauHf,

XKypHadbl H3MEPEHHA TOPH3OHTAJbHBIX YIJIOB H HHBENHDOBAHHA NOA-
3eMHHX KOMMYHHKaUHH,

CXeMbl TEOAOJHTHHX H HHBEJHPHBIX XOJOB;

BEJOMOCTH BHYHC/JEHMS KOOPAMHAT H BHCOT,

XaTaJor KOOPAAHAT TOYEK TPACCH MJA HE32CTPOEHHOH ‘TEPPHTOPHH;

UCNOJIHUTENbHBIN  MepTex



TTPHJIO)KEHHE I

OBSI3AHHOCTH 3AKA3YHKA IO OBECIIEYEHHIO
CTPOUTEJVILCTBA IIOA3EMHDIX KOMMYHHKALIMH

B coorBercrBuM ¢ nocranoBaedneM IIK KIICC u CM CCCP or
12 wona 1979 r. Ne 695 3axasyuk nepepaer reHepaJbHOMY HOAPAAMHKY
He Tmo3fHee 1 HIOAA INpeALIECTBYIOMIEro roza:

N0 BHOBb HAauHHAeMBIM OGBEKTaM — YTBEeDPKAEHHHH  TeXHHUeCKuit
NpOeKT B COCTABE INPOeKTa opraHusauun crpoutesberBa ([10C) u yka-
3aHHA NO COCTaBY, METOAaM H TNOPAAKY NOCTPOEHHA IeOfe3HYecKOl pas-
GMBOYHOM OCHOBH B cOOTBercTBHH ¢ m, 2.5 CH 47-74;

N0 BHOBb HAYHHAEMHM H NepexXoAAllHM o6beKkraM — pabouHe uep-
TeXH € OTMEeTKOH 3aKasyHka K IpoH3BoAcTBY palor.

Jans cTpouTeNbCTBa 0CO60 CJAOKHHX YHMKANbHHX OGBEKTOB H PeKOH-
CTPYKIHA CYIIECTBYIOIHX Pa3pabaTHBAalOT NPOEKTH IPOH3BOACTBA reo-
nesuueokux pabor (IIII'P), B KoTopHX JonojHHTENbHO K TpeBoBaHAfM
CH 47-74 noaXHB NPHBOAMTBLCA OGOCHOBaHHe BHOOPa METOJZOB reojesi-
YeCKHX NOCTPOEHHH H YCTaHAaBAMBATBCA MOC/]ELOBATEJNbLHOCTD HX BHION-
HEeHHA.

Ha crpofirennsaHe u BCeX uepTeXaX, BHIABAEMHX LA NPOH3BOACT-
Ba paGor, B cooTBeTcTBHH ¢ n, 2,8 CHuII I11-2-75 pomxHm OHTb yka3a-
HH 3HAaKH Teofe3nyeckod pa36HMBOYHOH OCHOBH W INPHBA3KH /s HepeHe-
CeHH Tpacc MOA3eMHHX KOMMYHHKauuf.

TlpoeKTHEIM OpraHH3auusM MHHHCTEPCTB K BEAOMCTB, OCYMIECTBJ/LINO-
UM Ppa3paboTKy INPOEKTOB HA CTPOHTENLCTBO IOA3EMHHX KOMMYHHKa-
uufi, B 0653aTe/IbHOM NOPAAKE AAA 0CO6G0  CAOKNHX MeCT NepeceyeHHH
nojg3eMHHX KOMMYHHKAaLHH  CYlIecTBYIOI{HX cerefi caeayer paspaGaThi-
BaTh JeTaJbHBIE HUEPTEXKH.

B coorsercteHH ¢ <«IlpaBMiaMH o JOrosBopax TOAPRAa Ha Kana-
ranpHoe crponTtenbctBo» (m. 39) m CHuIl I11-2-75 (nn. 2.6—29) sa-
Ka3unK 006f13aH CO34aTb TeOfe3HYeCKylo Pa3GHBOYHYIO OCHOBY AAS CTPO-
HTeabcTBA H He MeHee yeM 33 10 fnHeli Ko Hayajia OTPOHTENbHO-MOHTAXK-
HHX M 3eMJAHHX pafoT mepenaTs, a TeHNOAPAAYHKY MPHHATL 1O aKTy Tex-
HHUeCKyl0 RXOKYMEHTAalHIO Ha Hee, a TakXe NYHKTH H 3HaKH 3TOX oc-
HOBH, 3aKpel/ieHHHe Ha IUIOIaJKe CTPOMTENBCTBZ, B TOM WYHCJHE:

NYHKTH KPAacHHIX JIHHHHA, CTPOHTEJbHOH CeTKM, IOJHrOHOMETDHH, Te-
OJOAMTHHX H HHBEJHPHHX XOJOB, KaTajJor KOOPAHHAT 3THX INYHKTOB M
BBICOTHEIX Pperepos,

OCH, ONpefessOllHe INOJOXEeHHe MOA3eMHHX KOMMYHHKauuft, saxpes-
JIeHHHe 3HAKAMH, yrJOB NOBOPOTA, SJEMEHTOB KPHBHX, a Ha HNPAMOJMHER-
HHX yuacTKax — He pexe yeM ueped 300 M u B Mecrax IepecevyeHHs ¢
neficTBYIOIIAMHA TOJA3eMHHIMH KOMMYRHKALHAMH H COODYXEHHAMM;

penepsl N0 TpaHMIaM H BHYTPH 3acTpPanBaeMofl TEPPHTOPHH, ¥ KaxK-
IOTO OTARJLHO DasMellaeMoro 3kalHs WM COODYMEHHS, B KOAHYeCTBe
He MeHee IBYX, a TakXe BJ0Jb ocefi NOA3eMHHX KOMMYHHKalURA He pe-
Ke uem yepe3s 0,5 Km.
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3akpenneHne OCHOBHEIX Da3GHBOYHEIX TOUYEK  MPOH3BOAMTCA MeTaJ-
JMYECKUMH, XKesae300eTOHHBIMM HJAH ADYIHMH NPOYHBIMHM 3Hakamu. Kom-
CTPYKUUH 3HAKOB, CNOCOGBHI HX 3aKpelieHHs M 3arpaxKJieHHs OfpeensioT-
€A NPOEKTOM TPOH3BOACTBA reoaesmueckux pa6or u CHall I11-2-75 (n. 2.8).

3akasuHK NPH OCYLIECTBJIEHHH TeXHHYeCKOro Haj3opa 3a CTPOHTENb-
CTBOM MOA3EMHBIX KOMMYHHKauuft obs3an:

NpOBepPAThE KAaYeCTBO HCHOJMHHTENLHHIX uepTeXefi M yuacTBOBaThb B
NIpHeMKe BHBIMOJHEHHHIX CKPBHITHIX BHJAOB paboT;

NEepHOJHYECKH BHBINOJHATL KOHTPOJIBHYIO FEOAe3HYECKYI0 CHEMKY CO-
OTBETCTBHS INPOEKTY BHINOJHEHHHX pPaGOT 1O CTPOHTENbCTBY NOA3EMHBIX
COOpYXKeHHH.

B cayyae OTCYTCTBHS COOTBETCTBYIOUIMX  CNELHAJACTOB 3aKa3uHK
ofs3aH Q0 HauaJa CTPOMTEJbHO-MOHTAXHBIX PalOT Ha MJOMIAJKe SaKMI0-
YHTh [OTOBOP € HHXKEHEPHO-TeOfle3nyeckoil cayXOoff I/JaBHOTO apXHTeK-
TYPHO-NIAaHHPOBOYHOTO YNPABJEHHS ropoja Ha BHNONHeHHe KOHTPOAbLHOR
reoje3nyeckofi CBHEMKA IUIAHOBO-BHICOTHOTO IOJOMKEHHS CTPOAIIMXCH HH-
JKeHepHBIX KOMMYHHKAlMii H TDOM3BOJHTb KOHTPOJILHYIO CHEMKY IO Mepe
HX TOTOBBOCTH.

B coorserctpun co CHull II1-2-75 (n. 4.4) 3aka3uuk o6s3aH Bce
H3MeHEHHA MpOeKTa H OTCTyllJIeHHss OT Hero B pPasMelleHHH NOA3EeMHBIX
KOMMYHHKauufi (GHKCHPOBaTh HAa TeHepaJbHOM NJaHe.

3aKka3ydk He HMeeT INpaBa [NPHHAMATb NOCTPOeHHBE  IOA3EMHHEe
KOMMYHHKAUHH H OGOPMIAT aKTOM TNPHEMKY B 3KcIayataunuio Ges mnpen-
CTaBJeHNst MCIOVIHHTEABHON JOKYMEHTamuH HHXEHepHOreoae3nuecKoft
CJAYKOH MO BCEM YJOMEHHBIM MOA3EMHBIM KOMMYHHKAUHAM.

ITPHJIOXEHHE 2

OBSA3AHHOCTH TEHIIOAPAOHBIX OPrAHHU3ALVA
TI0 OBECTHIEYEHUIO TEOJAE3UYECKHX PABOT
IMTPU CTPOUTEJBLCTBE TIOA3EMHBIX KOMMYHUKALIMMA

[Tpu npHeMKe OT 3aKa3uMka TeOJe3HYECKOH pa3CHBKM Tpacc MNox-
3eMHHIX KOMMYHHKAaLUMP OTBeTCTBeHHHE [IPeJICTaBHTe/lH TIeHNOAPAAHOHK
(cy6nompAaHOX cheHa]H3HPOBAHHONA) OPraHM3aUHM H 3aKa3uHKa JOJK-
HE OCMOTpPeTb H4 MECTHOCTH TPacChl NOA3EMHBIX KOMMYHHKaluKk, Hame-
ueHHHe npoekToM. IlpH aToM reHnoxpanHasA (CNENHAJH3HDPOBAHHAA) Op-
raHM3anMs JAOJIKHA YTOMHHTL wmypdoBaHHeM MeCTa IepecedeHHs TPAacCH,
a TaxXe ee COJMMKEHHR C Pa3/JHUHOrO POAA HHIKEHEPHBIMH COOPYKeHHS-
MH H eCTeCTBeHHHMH IMPenATCTBHAMH, COOTBETCTBHe TreOfedHUecKOd pas-
6HBKH NPOEKTY, a TakXKe, COOTBETCTBHE NPOEKTY OTMETOK B MeECTax Ie-
pecedeHHs TPAcCH € INOA3eMHBIMH CcOOpYXeHHAMH. [enmompanuuxk ob6s3an
He MeHee yeM 3a 5 AHell Mo Hayasa paGoT CyOGNOApsaAuHKA NepefaTh eMy
N0 akKTy HeOGXOAHMYIO AAs IPOH3BOACTBA pPalOT TEXHHYECKYIO AOKY-
MEHTAHUHIO Ha TIe0Je3HUYECKy10 Da3GMBOMHYI0O OCHOBY H 3aKpellJeHHHe OCH
H penepe AJA CTPOHTENBCTBA TIOA3EMHHIX KOMMYHHKAUHA.
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TeRNOApPAAHLIE OPraHK3alMK NepefaldT CYONOAPSAHHIM OpPranH3aAHKAM
paboune uepTexkH B TpPeX 3JK3eMIAspax H CMeTHl B JABYX 3K3eMIaAApax.

TennoapsAAyHK 06s3aH NPOBEPHTL KOMIIEKTHOCTb, NOJHOTY H JocC-
TOBEPHOCTb HCNOJIHHTEJNbHON JADKYMEHTALHH, NPHHHMAeMOfl 0T opra’u-
BallHH, BHMOJHAIOWIEH 3eMJsHHe pPaboTH, COXPAHHOCTh 3HAKOB reojesd-
geckoli Pa36HBOUHON OCHOBH H INPHHSATH BHIMOJHEHHHE paGOTH MO 2KTY.

TennofpanuuK NpPHHHMaeT OT CyOMOAPsAHOR OPraHU3alWM HCIONHH-
TeJIbHhle YepTeXXM Ha NOjA3eMHHE KOMMYHHKAalMH B JBYX 3K3eMIIApax
M TpeACTaBNsieT HX pabouefi KOMHCCHH.

Tpy coopyxenHAn KaGenelt CHAOBHX H CBA3H MOCJe BHLIMOJHEHHMS
3eMAAHBIX  paboT TreHMOAPAAYHK NepefaeT CyOnoApsAAHON OPraHH3aLHH
MCNOJHHTENbHYIO AOKYMEHTAUHI0 Ha BHIOJNHeHHHe PaGOTH, B TOM uHCJe:

nAaH TPacCH C IPHBA3SKAMH BCeX KOTJOBAaHOB 1S YcTpoicTBa Ko-
JOALEB, a4 Takxe [0 Tpacce Ma NPAMOJHHEHHHX YYacTKaX, pAacNoJIOXKeH-
HHX He pexe ueM uepes 50 M (Ha niaHe AalOTCA NPUBASKH OCH TPAH-
wmek);

npoduis TPacCH € YKa3aHHEM OTMETOK Bepxa TpaHilefi, AHa TpaH-
mefl, AHA KOTJIOBAHOB [JJsi YCTPOHCTBA KOJIOAHEB, a TaKxke MNJaHHPOBOU-
HBIX OTMETOK B MECTaX NepelioMa peawbeda, HO He Dexe ueM yepes 50 o,
MeCT IepeceueHHii M OTMETOK BCeX INepeceKaeMHX MNOASEMHEIX KOMMYHH-
KaluHf, a TaKxKe MeCT IJaHOBOf NPHUBA3KH TPACCHL.

Ecian semifHble paGoTHl BHNOJHAMHCH CHJIaMH CyG6noapsjaHoi opra-
HM3aUMH, Bcs JOKYMeHTauus, MepeuHC/IeHHad BHIe, AOJMXKHa OHTH CcOC
TaBJeHa 37Ol Ke opraHusauuel,

NPHJIO)XEHHE 3

OBSA3AHHOCTU CYBIIOAPAOHBIX OPrAHHU3ALIMA
O OBECHEYEHMIO TEOJE3UYECKHUX PABOT
IIPH CTPOUTEJNBLCTBE TOA3EMHBIX KOMMYHUKAIIUP

Cy6noapagunk o6s13aH NPHHATb OT TeHNOAPSAYHKZ MPOEKTHYIO 10-
KyMeHTalHlo, NJaHOBYKIO H BBHICOTHYIO Te€OJE€3HYECKYX0 OCHOBY, 33Kp€HJ!eH-
HHE OCH M BHINOJHEHHBle PaboTH MO aKTy. B cayyae HapylmeHHs reHnon-
PARHOX HAM CYOMOAPAAHON OpraHusaunMeli 3HaKOB DPasGHBOUHOM OCHOBHI
BOCCTAHOBJIEHHE UX OCYLIECTBJSETCH 32 CUET OPraRH3alMM, HAPYWHBHIEH HX.

IlponssoncTBo 3eMusiHBIX paGoT B 30He PpacHOJNOKEHHS MHNOA3EMHBIX
KOMMYHHKanui (3nekTpokaGesnell, KaGeJseil cBs3H, rasonposojoB H T. I)
AOMyCKaeTcsi TOJMBKO ¢ NHCHMEHHOrO paspeieHMs OPraHH3allHfi, OTBETCT:
BeHHBIX 32 3KCIJIYyaTalHi0 3THX KOMMYRHKauufl. K paspelenuio nonaxen
6LITh NPHJOXKeH IJIaH (cxeMa) C YKa3aHHeM pPacnoJOXeHHs H TIAyOHHBI
33a10XeHHs] KOMMYHHKAUHfl, COCTaBJeHHbX HA OCHOBAHHH HCIIOJHHTENb"
HHX uepTexKefi,

Cy6noapsanas OpraHH3alus, NPOWUSBOAALIAS 3eMJsHHe paGoTH, X0
HX HayaJa JO/KHA BHIUIOJNHHTb KOHTPOJBHYIO HHBEJHDPOBKY MJS BblAB-
JIeHHs COOTBETCTBHA NDOEKTHOA KapTOrpaMMbl 3eMJSHBIX DaGOT HaType.
Ecan seMasnble paGoTH He COOTBETCTBYIOT NIPOEKTHOH KapTrorpaMme, HC~
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NONHATENp TNPeACTABAAECT pPe3yAbTAaThl KOHTPOMBLHON HMBEJHDOBKH TIeH-
NOAPSAAYMKY, 32Ka3uHKy H NPOEKTHOM OpPraHH3aUMH AJsi pelleHHs BONpo-
Ca onJaTHl AONOJHHTENbHBIX, 06beMoB pabor.

B cayyae BCKDHITHSL NPH TNPOH3BOACTBE PaGoT NOA3EMHBIX KOMMYHH*
Kauuil, He YKA3aHHHX B pa3pellieHHHw ¥ He ONO3HAHHHIX Ha MECTHOCTH,
cAeAyeT HEMeIJIeHHO NpexkpaTHTh paGoTH M BHI3BATH HA MECTO npejcra-
BHTEJEl 3aKa3YHKa H SKCIJIYaTHDPYIOUIMX OpraHusauuil.

Ecau B mpoumecce CTPOHTeNbCTBA BBIIBHAACh HeOOXOAHMOCTb mnepe-
yCTPOACTBA CYIIECTBYIOUIHX MOX3eMHHX KOMMYHHKauufi, He UpexycMoT-
PEHHOro NPOEKTOM, OHM MOrYT Obifh BLITOJNHEHH TOJBKO TOCJEe COraaco-
BaHHs C COOTBETCTBYIOLIUMH OPraHH3aUHAMH (3KCIIyaTauHOHHOM H MpO-
eKTHOM) H OTHeJOM NON3EMHBIX coopyxenufi I'naBAITY.

Cy6noapsiinas opraHuzauusi, NpOM3BOAAIWIAs 3eMJsHHe paGoTH,
0o0s13aHa TQC/Ne OKOHYAHHT HX MepefaTh TeHNOAPAXUHKY HCHOJHHTENbHYIO
CXeMy, NOATBEPKAAMWYI0 TNPABHJIbHOCTh NJAHOBO-BHCOTHOIO INOJOMEHHA
KOTJIOBAHA, TpaHwWweH K T. A, B ABYX 3K3eMIspax mo axkry. Ecawm .ym-
paBJieHHeM MeXaHu3alUWH B [pouecce paBOTH HapyuleHO 3aKpelJeHHe
3HAKOB ITaHOBO-BLICOTHOH OCHOBHI M oOcCell, BOCCTaHOBJEHHe HX OCYyUIeCT-
BARETCA 3a CUHET opraﬂnsauﬂﬂ, Hapymmamep“x HX.

Cy6noapsiiuas OPraHH3alus, KOTOpas OCYINEeCTBJASeT NPOKJAaAKY THOA-
3eMHBHX KOMMYyHHKauu#, o6s3aHa 3a 3 mda MO TOTOBHOCTH TpaHiueh K
3aCHNOKe H3BECTHTL TeHNOAPANYHKA M 3aKA3YHKa O TFOTOBHOCTH TPAacCH
(uan 9acTH ee) AN KOHTPOJBHOM Teoje3MuecKolt CbeMKH, a TakKe MNpej-
CT2BWTh 3aKa3UWKy MJx TeHNOAPAAUNKY HEOOXOAMMYIO HCIOAHHTENLHYIO
JOKYMEHTAlHIO, a HMeHHO:

pabouyHe uepTeXH C H3IMeHeHHSIMH, BHEeCEHHBIMH NpPOEKTHOR OpraHM-
3auuell B npouecce npoussoacTsa paboT, ¢ odGPMAEHHBIMH COrJIaCOBaHHA-
My TIPOHM3BEASHHBIX H3MEHEHHIl;

HCTIONHHTEAbHEE YePTEeXM IMOA3EMHBIX KOMMYHHKau#fi ¢ TNOANHCAME
JOKHOCTHHIX JIHH, OTBETCTBEHHHIX 3a IPOH3BOACTBO CTPOHTENIBHO-MOR-
TaXHHX pa6or;

JKypHan NPOHSBOACTBA TreOle3HUecKHX pabor.

Cy6rnoapsaHas OpraHH3amHs B INpouecce CTPOHTEALCTBA COCTABJSET
HCTIONHUTEILHBE YePTEXH HA TOA3eMHHE .KOMMYHHKAUMH B TPEX 3K3eMI-
Jspax: IBa 9K3EMIJsipa NPelCTaBJSIOTCS TeHNOAPAAHON OpraHH3aluH,
OLMH OCTaBJASIeTCS B apXHBe.

ITPHJIO)KEHHE 4

OCHOBHBIE TPEBOBAHHUSI HOPMATHBHBIX
JOKYMEHTOB K COOPYXEHHIO TIOA3EMHbBIX
KOMMVYHHKALIMA

TloaseMHBle KOMMYHHMKAUHH MPOKJAAAHBAIOT NPEHMYLLECTBEHHO MO YJH-
naMm ¥ poporam. JJg 3TOro B NONepeuHHX NpodHASX YJIHI H AOpOr npe-
JAYCMATPHBAIOT MeCTa NJis NPOKAAAK¥ ceteli Ha NOJOCE MeXAy KpacHoft
JuHMeR U JiMHHeH 3aCTPOiKH — KalesbHele CeTH; TNOA TPOTyapamu —
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TeIVIOBHle CEeTH WM MPOXOAHHE KOMJIEKTOPH; Ha pacnpejenuTe/bHHX MO-
J0ocax — BOXOBDOBOJ, I'230NIPOBOA H XO3sAfCTBEHHO-OHNTOBast KaHaNM3alud,

IIpn NpOEKTHPOBAHWH NOA3EMHHX Cerell NPHHHMAIOTCY BO BHUMAaHHe
HOpPMATHBHHe TpeGOBARHS K MUHHMaJbHOMY HX yfaAeHfilo OT SAaWHA H
coopyxennit (CHuIT 11-60-75*),

Vxzaaka tpyOonpoBofes «3MeliKoA» B BePTHKANLHOR H TOPHAOHTAND"
KOt maocKocTax ne pomyckaerc, OTkioHeHme TpyGonposogos (BogocHal-
JKeHWs, KAHANM3alUMH M TEMAOCHSOKEHHs) or NPOEKTHOTO NOJONKEeHHR He
AQMXHO NpeBHwaTh B naade 10 MM, NO BepTHKan® 5 MM.

Caybnny 3anoxeHAs TPYGONPOBOROB X6 Bepxa TPYOH HALIEKHT
WpMHHMaTb He MeHee: npu IHaMerpe Menee 1000 MM — 0,8 M, mpu aua-

merpe 1000 MM u Gonee — 1 M; Ha GomoraX uaum TOpSHHX TPYHTaX,
noanexamux ocywenuio, — 1,1 M; B necuanmx GapXxaHax, CUHTas OT HHX-
HHX OTMETOK MeXGapXaHHHX OCHOBaHHR, — 1 M; B CKaJbHHX TIDYHTaXx,

60M0THCTOR MeCTHOCTH INPH OTCYTCTBHH INpoe3Ja aBTOTPAaHCnOpra H
cenbeKoxXo3aficTBenHbX Mamuy — 0,6 M.
Mlupury TpaHIled NO HH3Y CJEAYeT Ha3HayaTh He MeHee:
D--300 MM — pas TpyGONpoBOJOB auameTpoM no 700 MM;
1,5 D — puamerpom 7Q0 MM u Gonee.

Ilpn numamerpax TpyGonposozos 1200 u 1400 MM M npx Tpapllesx
¢ otkocoM Gosee 1:0,5 mMpHHY TpaHUieH NO HH3Yy JAOMYyCKaeTc yMeHb-
mwars Ao BeanunHnl D+500 MM, rie D — ycloBHHA axaMeTp TPyGompo-
BOJAA.

Ilpu B3aHMHOM TNepeceyeHHH MarkCTPajbHHIX TPyGOMpOBOAOB pac-
CTOSIHHe MEXAY HHMH B CBEeTY JAO/KHO NPHHEMAThCA He MeHee 350 MM.

Hans- Tpy6onposojos auamerpoM 1000 MM H Gosee B 3aBHCHMOCTH OT
penbeda MECTHOCTH JOMKHA TpPeAyCMAaTPHBATBCs NpeABAPHTENbHAA Naa-
HHDOBKa CTPOHTEJIbHOH MOJOCHL.

Ilo Tpacce Tpy6OnpOBOAOB CcAeAYeT npeAyeMATpPHBATh YCTaHOBKY
NOCTOSHHBIX PERepOB Ha PACCTOSHHH He Gonee 5 KM ORHH OT APYroro.
B Mecrax moBopoTa TPacCH B TOPH3OHTaJLHON M BEPTHKAAbHOA mJjoOC-
KOCTAX INPH COOpyXeHHu TpyGonpoBogop auamerpom 700 Mm H Gonee
po/MxHa OHTH npefycMotpeHa YCTaHOBKa COOTBETCTBYIOUIHX 3HakoB. B
OpoeKTe HOMKHH OhITh NpPHBeAEHH OCHOBHHE HaHHHeE, HeOGXOAuMble AJA
Pa3GHBKH KPHMBHIX, BKJIOYaH OTMETKH.

Tlpu HaxsemHo@i npokaaixke TPYGONPOBOAOB Uepe3 NPENATCTBUA, B
TOM 9uCne OBparH K 0ankH, paccTosHHe OT HH3a TPYOH HJH NPOJIETHOro
CTPOeHHsl CJelyeT NPHRHMaTh!

npu rnepecedeHHH osparoB B 6anok — ne MeHee 0,5 M n0 ypoBHR
poan npe 5%-Hofl o6ecneyeHHOCTH;

npH NepeceyeHHH HECYAOXONHHX, HECHAaBHHX pek M OOJbIIMX OB-
paros, rae BO3MOXEH JeJOXof, -—— He MeHee 0,2 M N0 YPOBHA BOAH NLPH
1%-Hoft o6ecneveHHOCTH W OT HaHMBLICIIEro TOPH3OHTa JEAOXOAA;

TIPH TJePeceueHHH CYJOXONHBIX H CNJAABHHX PeK — He MeHee BeJIHYHHH,
YCTaHOBNEHHOR HOPMaMu NPOSKTHPOBAaHUA MNOAMOCTOBHX rafapHToB Ha
CYZOXOAHHX pekax H OCHOBHHMH TPe6OBaHHAMH K PACHOJONKERHIO MOCTOB:
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Tlpn MouTaxe G6aJOYHHX NEPEXOAOB JOMKHA OGeCheuHsaThCH NpA~
MONUHEAHOCTb YKJaNKH TpyGonpoBogoB. OTK/IOHEHHE OCH TPYyGonpoBoAa

B Naane He AOJKHO NPEBMINaTh 5 CM.

KpyTHana OTKOCOB OGBOAMEHHHX TpaHWEH IPHHHMaeTC® B COOTBET~

cTBuu ¢ Tabny. 1.

Ta6aunal
KpyTusna oTvocos npu rayGuue
TPpaHien, 1
Fpynrut
20 2 Gonee 2

[leekn Menko3epHUCTbIE 1:1,8 1:2
IMecky cpexHue M KPYINHO3EPHHCTHIE 1:1,25 1:1,5
CyriauHKw 1:0,67 1:1,28
I'pagenuctble M TaleYHHKOBble (TFadbKH 1:0,75 1:
U rpasus cB. 40%) .
Iauna 1:0,5 1:0,75
Pa3apbixieHHble CKaAbHblE 1:0,25 1:0,26

NpuMeuanus: L. KpyTHana OTKOCOB IaHA ¢ YYeTOM TPYHTOBHIX
BOA. 2. lnsi rpYHTOB, HE YXa3aHHLIX B Tabauie, “KPYyTH3HA OTKOCOB Ofl«
pelenserca B NPOeKTe 0 MaTepHanaM HHXEHEPHBIX H3bICKaHHI.

KpyTHasa OTKOCOB NOABOAHBIX TpaHllleff ONpeResAeTcs IO MaTepHa-
naM uabickauuit. JlAf nNpelBapHTeNbHHIX PAacyeTOB NPHHHMAIOTCA JAaHHHE

Taba. 2.
TaGauma 2
KpyTHana orxocoB npu rayGune
TpaHWeH, M
TpyHTR

20 25 Goxnee 2,6
IMecku npineBaThle ¥ MeIKHe 1:2,5 1:3
Tlecku cpefiHe3epHHCTHIE 1: 1:2,5
IMecku pa3HosepHUCTHIE 1:1,8 1:2,3
Tlecku kpynHo3epHHCTbIE 1:1,5 1:1,8
I'paBenucToie M ranevyHuKoOBHe (rpasus 1:1,5 1:2
H raapku cs. 40%)
CynecH 1:1,6 1:2
Cyrausku 1:1 1:1,6
I ayunb 1:0,5 1:1
Pa3pbixseHnble CKalbHble 1:0,5 1:1

MpumeuaHnue. [lng rpyHtos, He YKa3aHHHX B Tabaune, KPYTH3Ha
OTKOCOR ONpefenneTcs NPOEKTOM HHM(EHEPHBIX HIBICKAHRM,

Ipu ycrpoficTBe ceTelt KaHa/M3alUMH HAHMEHbLIHE YKJOHH TPYGonpo-~

BOJAOB NPHHUMAKOTCA:
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Aas tpy6 Amamerpom 150 mMm—O0,008;

> » » 200 mmM~—0,005.

B oTkpmitofi RoxAeBOK CETH HaHMeHbIIHE YKJOHH JOTKOB Npoe3xedl
YaCTH, KIOBETOB M BOJOOTBOAHHX K&HAB NPHHHMAIOTCH COrJacko Taba. 3.

Tabnunpa3

Haumenbin
HaumenoBanne VKAOH
JloTkn npoeswedt wactu npu achanbTHPOBAHHOM MOKPbl- 0,003

THH

To e, npu GpycuaroM HAH UleGeHOYHOM NOKPHITHH 0,004
To we, npu GyAvhkHOH MOCTOBOH 0,005
Ornenbtbie NOTKH M KIOBETHI 0,005
Bonooreoaxble KanaBbi 0,003

VKIOH NpHCOGAMHEHHS OT HOMXAeNpHeMHHKOB npuhuMaercs 0,02.

YKIOH MeXLy NPHCOEAHHAEMON H OTBOASIeH TPy6aMH HOJKeH OnTh
#e Menee 90°.

IoBOpoTH Ha KOMIEKTOpax HPEAYCMATPHBAIOTCS B KOJMOAUAX; PalHyC
KPUBOfi NMOBOPOTA JIOTKA NPHHHMaETCs He MeHee jpuaMerpa TpyObl, Ha KoJ-
JexTopax auaMerpom 1200 MM H Gojee — He MeHee MIATH JHaMETpoB, B
Hadgane U KOHue KpﬂBOl’fl npeaycMaTpuBaloTes KOJOAUH.

Yx/I0H Hanmopunix TpyOOMPOBOZOB NO HANPABJEHHIO K BHIYCKY MNpH-
HuMaercd He meHee 0,001,

MHHUMaMbHHE YKJIOH OTBOAHMX TPYGONPOBOZXOB BHYTPEHHero BOAO-
CTOKa A/ NoasecHblx TPyGompoBoxoB mpuruMaercst 0,005.

CMOTpOBLIe KOJMOAUM HJTH KaMepH Ha KAHAJIH3aNHOHHHX €eTAX Bcex
CHCTEM DPesycMaTpHBAIOTCA:

B MeCTaX npHcoeaHHeHHH;

B MECTaX H3MeHeHHs HaNpaBJieHHS YKJIOHOB H IHaMeTpoB 'rpyﬁonpo-
BOLOB;

Ha IMpPAMBIX yyacTKax pacCTOSHHsS INIDHHMMAIOTCS B 3aBHCHMOCTH OT
avamerpa Tpy6 (raba. 4).

TaGnuna 4
Ouamerp TPYOH, MM PaccTOsKHe MeXAY KOMOANAMH, M

15 35
200—-450 50
500—600 75
700—900 100
1000—1400 150
1500—2000 1 220

Cg. 2000 250—300




Ilpu npremke TPyGONMpPOBOJAOB H COOPYXKEHHH BOAOCHAGXKeHHH H Ka=
HaJH3AIMH B 3KCIVIYaTalHI0 NPOH3BORHTCA HHCTPYMeHTallbHas npoBepKa.

IMpu npueMke HaNOPHHX TpPYOONPOBOAOB NPOH3BOAMTCA HHCTPYMEH-
TaJbHasA NPOBepKa NPOLOJABHOTO Npodaras.

[Mpuemka OGe3HanMOPHHX TPYOONPOBOAOB M KOMNIEKTOPOB CONPOBOXK-~
JAaeTcs NPOBEpKOA NPAMOJHHEHHOCTH € COGMIOAEHHEM NPOEKTHOro foNe-~
J§eHHd B TOPH3OHTANBLHON M BEPTHKAJbHOM INIOCKOCTAX # HHCTPYMEHTa/b-
HO#t MPOBEPKOA OTMETKM JOTKOB B KodoAnax. OTKJOHEHHE OTMETOK JM0T-
KOB OT NPOEKTHHX He AOJXKHO MpeBHIIaTh +£5 MM.

OTKJIOHEHHS! B MOJIOXKEHHH CTPOHTENbHHX KOHCTPYKUMA OT NpOexTHhid
B MOMEHT NPHEMKH HaCOCHHX CTAHIHA He JOJKHB NpPEBLILATbH, MM:

B OCHOBHBIX pa3Mepax (YHRAMEHTOB Ra HacocH B miaxe — 30,

B pasMepax BBIEMOK, BBHICTYNOB M BHYTDPeHHHX floqocredi B {jyHAa~
MeHTe NMox Hacocw — 20;

B INHPHHE KaHajnoB — 10;

B OTMETKaxX AHHIL M NepekpHTHA pesepsyapor u kauamnos — 10;

B OCHX oTeepctuft B dyHiaMeHTax AJAs aHKepHHX 60ATOB NOA HACO~
et — 10;

B OTMETKAX TOYeK 3eMHOH MNOBepXHOCTH (X0 €J0A NOMJIHBKH (yuaa-
MEHTOB IOJ Hacoch) — 5.

Ipn npoknaaxke ceTeii ra3ompoBofa NPaBHJLHOCT YKJIAAKH TPy
TIpOBepAETCS HUBEJHPOBAHHEM BCeX Y3JOBHX TOUEK H MECT IepeceyeHHs
razonpoBofa C MOA3EMHHMH COOPYKEHHSAMH,

Mepeceuennte Tra3oNPOBOAOB € IKEJNE3HOJOPOXKHHMH M TpaMBafHuiMu
TIYTAMH, 2 TaKXKe C 3BTOROPOTaMH JO/DKHO NpenycMaTpHBaThc NOX Yyr-
Jom 90°. B oTAeapHHIX cayyasx AONMycKaercs yMeHblleHde yraa jpo 45°,

Paccrosiuus If0 BEPTHKAJH B CBeTy NPH MNepeceveHHH MOJ3EMHBIX ra-
30TPOBOJOB BCEeX AABJEHHH ¢ APYTHMM NOA3EMHBIMH COOPYXEHHAMH MpH-
HHMAIOTC B COOTBETCTBHH ¢ TabJ. 5.

Ta6auna §

PacCTORHKE 0 BEPTHKAaAH B CBETY
CoopyxeHHs H KOMMYHHKAUHH ApH mepeceyeHHH MOASEMHOrO rasomposoAa
C COOPYMEHMAMH H KOMMYHHKAUHAMH, M

BoaonpoBon, xanaausauus, BO- 0,15
LOCTOK, TenedoHHad RaHATH3a-

HHA H T. X

Kanaa Tenxocertu 0,2

Drexrpoxabein, TeedOHHBbI 0,5

6poHupoBaHHblit kabenb

Daexrpoxabenp MACIOHANOMHEH- 1

Huifi 110—220 xB

TTomseMuble rasoNpOBOAN, TPAHCNOPTHPYIOUIHE CXHIKEHHHA ras, 1o/~
JKHHl TIPOKAAJBLIBATHCS HHXe TPAHHIB CE30HHOTO NPOMEpP3aHHsi TPyHTa ¢
YKJAOHOM K KoHAeHcaTocGopHHKaM He Menee 0,002,
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MnnuManpHan ray6uHa 3a/0XKeHHS Tra3ofNpOBONOB B MeCTax C YcCO-
BepUICHCTBOBARHEIMH NMOKPHTHAMK (achaJbTOGETOHHBMH, OETOHHBIMH H
Ap.) momxHa GHTh He MeHee 0,8 M, a Ha yuacTKax 6e3 YCOBepIIEHCTBO-
BaHHHX [OOPOMHHX MoKpuTHA — nRe Menee 0,9 M OT Bepxa AOPOKHOrO
TIOKPHTHA RO Bepxa TPYyGH. B Mecrax, rae NpeRycMaTpHBaeTcs ABHKe-
MHe TpPaHCIOPTA, TJYOHHA 3a/0MXKEHHS MOXeT OHTh ymeHblieHa no 0,6 M.

Ilpu mpoknaiake ABYX rasonpoBofoB H Gonee B onHoft TpaHulee BHI-
NePKHBAIOTCA CJAEAYIOLUHE MHAHMaJbHBE PACCTOSHHA MeXAy HHMH: IpH
anamerpe 10 300 mm — He Menee 0,4 M, npu auamerpe Goaee 300 mMm —
05 M

3arnyGieHde TennOBHX cetefi OT NMOBEPXHOCTH 3eMJAM HJAX AOPOIKHO-
TO NMOKPHTHA JAONIKHO IPHHHMATBCA He MeHee, M:

IO BepXa NEPeKPHTHRA KaHanoB M ToHHenet — 0,5;

» » » Kamep — 0,3;
» o6onouxkn GeckaHaabmofi nMpokaagkr — 0,7,

B nenmpoesxefl wacTH ZRONMYCK21OTCH BHCTYNAIOMHe Haj NOBEPXHOCTHIO
SeMJAH TNEePEeKPHTHA KaMep M BEHTHAAIMOHHHIX LIAXT Ha BHICOTY HE Me-
wee 0,4 M.

Tipn HamsemHON NpOKJanKe TENMNOBWX cerefi Ha HH3KHX onopax pac-
CTOSIHHE B CBETY OT IMOBEPXHOCTH 3eMJH A0 HH3a Tel0BOR H3OJAUHH
Tpy6OnpoBOROB A0MXKHO OHTL He Menee 0,35 M.

VKAOH TEnnOBHX ceTefl HE3aBHCHMO OT HANpAaBJEHHA ABHXKEHHA Tenm-
JIOHOCHTENN M cnocofa NMpOKMafKH AOJKeH OuHTb He MeHee 0,002,

TepeceueHHe TEMJOBHIMH CETSMH peK, XeJNe3HHX H aBTOMOGHJLHHX
nopor, TpaMBafiHHX TyTet H COODYIXeHHAi MeTpOTNOJMHTEHA, a TaKXe 3/1a-
#nll R COOPYXeHHfl Pa3NUYHOrO HAa3HAWEHHst NOJNXKHO NpPenyCMaTPHBATBHCS
noj npAMEIM  YraoM. B oTAenpHHX ciayyasx HONYcKaercs IepeceyeHHe
TION MeHBUIEM YIJIOM, HO He Menee 45°

Yxnou TpyGONpPOBOAOB TENMJIOBHX CeTell NMPH KATKOBHX H MIaPHKOBHX
onopax TPYS RO/KEeH NPHEHMATHCH He Gonee

i< 055
r

Tne r — PajgHyC KaTKa HJH INAPHKa, CM.

Tipoxnanky TpyGONpOBOAOB CHCTEM TOpAdero BOJOCHaGKeHHS npe-
NycMaTpHBAIOT ¢ YKJIOHOM He MeHee 0,002,

MunuManbHe pPacCTOAHHA B CBeTY MeXAY CTPOHTE/bHHIMH KOHCT-
PYKUHSMH HENPOXOAHHX KaHaNOB M TeMJIOH3ONAUHOHHON TOBEPXHOCTHIO
TpyGONpOBOROB, CTPOHTE/NBHBIMH KOHCTPYKUHAMH TOHHENER MM KOJUIeK-
TOPOB H TPYGOMPOBOAAMH, a TaKXKe [OBEPXHOCTHIO TeNJOH3OAAIHOHHEX
KOHCTPYKUMA CMeXHBIX TPYGOMPOBOLOB NPH NPOKIafKe B KOMIEKTOPAX R
TpH Haj3eMHOM NpORJajKe NPHHMMAIOTCH B COOTBETCTBHM C Ta6ha. 8 u 9
‘CHuIT I1-36-73.

Tpn npoxnafke TeMJIOBHX cereli HMXKe MaKCHMANBHOTO YDOBHSI CTOS-
HHS TPYHTOBHX BoA IpeAycMaTpuBaercst NMonyTHu# napemaxk. JIpeHaxcHbte
TPYOH NOMKHEI NMPOKJIafmBaThest c6OKy Kanana (ToHHeds). [TonoxeHue
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ocH ApeHaxHofi TPYOH NOMKHO GLITh HMXKe XHAa KaHalla HJH TOHHeJls He
MeHee uem Ha 0,2 M.

Ha yrnax nmoBopoTa H Ha MNpSAMBIX ydJacTKax NONYTHRIX ApeHaxel
npeaycMaTrpuBaeTcs YCTpOicTBO He pexe yem uepe3 50 M CMOTPOBHIX
Konopues auamerpom He MeHee 1000 MM, OTtMeTka AHa KoAOAma AOMXK-
Ha OpHHuMartbes Ha 0,3 M HHXXe OTMETKH 3aJIOMEHHA MPHMBIKZIOUleHd Ape-
HaXXHO# TpyOGHL.

VYknon Tpy6 MOMYTHOro ApeHaXKa JOJKeH [PHHAMATbCA He MeHee
0,003 1 Moxer He coBmnazaTb IO BeJHuYMHe H HaNpaBJIeHHIO C YKJIOHOM
TeNAOBLIX ceTell.

B kamepax H TOHHENAX AOMXKHBH TDEAYCMATPUBATHCA BogocGopHule
npusiMku pasmepoM He MeHee 400400 u ray6unoii He Menee 300 MM,
nepekpHITHe CHEMHBIMH pelleTKaMH, YKJOH [JHAa KaMepbl AOJXKeH Npenyc-
marpuBathCcs He MeHee 0,02 B HanmpaBJeHHH K NPHAMKY.

KoHTposib npaBHUALHOCTH YKJaAKH TEIVIOBHIX cerell ocyllecTBAsercs
UHCTPYMEHTa/NbHON NpOBePKofl pacmosioxenus TpyOGonposoia B NiaHe, a
TaKXKe HHBE/JHPOBKOM BCeX Y3JOBHIX TOYeK YJIOXKeHHoro tpybonposoja H
MECT €ro TepeceyeHHst ¢ MOJA3EMHBIMH COODYIKEHHAMH.

Mpu s3aknagke 3JeKTpoKaGeas CMOTPOBble KOJOAUB NPeLyCMATpH:
BalOTCA Ha BCeX MNOBOpOTax, a TaKxXKe nepekpectkax ywuu. Ha npsamosn-
HefiHBIX YUacTkax Tpacc OHW pacmoJaraiorTcst He pexe ueM 4yepes 100—
150 M.

Snextpoxabean Hanpsxenuem po 1000 B npoxsmaieiBaioTcs Ha riay-
Gupe 0,7—0,8 M, nanpsikenuem Boime 1000 B — 1 M.

Ipu npoknaake Tpacc B Tpybax TPYOM YKJIaABIBAIOTCA € YKAOHOM
0,001 k O6auxaiiimemy Kogaommy.

Tipu crpoutenpcTBe KabeibHOM KaHadH3auuH (TenerpadHbie u TeJe-
¢OHHBIE CeTH) pPacCTOsiHHE OT MOBEPXHOCTH TPYHTa HJH YCOBEpPILIEHCTBO-
BAHHOrO IMOKPEITHS N0 BepXHero psida Tpy6 Ha BBOAAX B KOJOMUBI JOJIXK-
HO OHITLb He MeHee:

0,7 M — 104 nemexoAHOH 4YacThiO YJIHILL

08 M — » Tpoe3Xeir  » »,

TpyGonpoBOAL KaleabHOl KaHANU3aAUUM MeXAy CMOTPOBHIMH YCTpoOit-
CTBAMH JOJKHBI OBITH NpAMOJIHHEHHEIMH. B 060CHOBAaHHBIX cay4asXx Ho-
nycKaeTcs OTKJIOHEHHe OT NpSIMOH JIHHHH MO NJaBHOH KPHUBOH Ha Kax-
Ablfi  MeTp TPyObl He GoJsee 1 cm.

BenuyHHa YKJIOHA K CMOTPOBBIM KOJOAUAM MJISi KaXJo0ro ydacTka
[ONMKHa ObiTh He Menee 3—4 MM Ha ! M.

B npoluecce CTPOHTEJNLCTBA COOPYXKeHHH KabeabHON KaHaJH3aUUH
AOJIKEH OCYLIeCTBJAAThCA MOONEpalHOHHbE KOHTPOJb 33 YKJIAAKOH TPY-
6ONpPOBOLOB H YCTAHOBKOH CMOTPOBHX YCTPOHCTB, 3akjovaowuaica B
fpoBepke IJyOHHBl 3aJI0XKEHHSA H KauecTBa CTHIKOB Tpy6, NpAMOJHHeAHO-
<TH TpyGONPOBOAA, TOPH3OHTANLHOCTH M BEPTHKAJBHOCTH YCTAHOBKH CMOT-
POBHIX YCTPOHCTS.

Ha tpaccax nmogseMumx KabeJqbHbIX JMHHH CB3H BHe TOPOACKOH Wep-
TH YCTAaHABJMBAIOTCA 3aMepHble CTOJOHKH, (HKCHPYIOUIHEe TOJOXKeHHe
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TPACCH Ha MECTHOCTH: MPOTHB KAaXAOH COEAHHHTEJbHONR MY(TH, H2 KOH~-
nax TPyG NHpH Nepexonax uepes LIOCCefiHhle H XKeJe3Hble JOPOrH, Yy BH-
X0l0B Kabeseii H3 BOAB HAa DPeYHHX FNepexojax, Ha MNOBOPOTaX TPacCH,
a TaKxXe Ha NPAMHIX YYacTKax ee, eCIH PacCTOsiHHe MEXLY COEAHHHTENb-
HHMH MydTamu npesumraer 250—300 m.

ITpu npoxnazxe xabens cobaogaloTcs caeayiolde TtpeboBanus:

ray6una TpPOKJaJKH Kabeads He MONKHa OTKJIOHATHCR Gojaee yeM Ha
10 cM or npuHATOR B NpOEKTE;

Kabeau, NPOJOKEHHHE B TpaHIIee, He NO/KHH NepeKPeUlHBATHCH,;

paznyc uaru6a xabenss JoMXeH OHTb He MeHee JONYCTHMOrO OO
TOCT mam TexHMueCcKMM XapaKTePHCTHKaM Ha JaHHH THN Kabedas.
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