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TEOKOHTPO/Ib ITPH LIHTOBOH IMPOXO/KE
KO/I/IEKTOPOB HET/1TYBOKOI'O 3A/102KEHHHA

HzrmomeH orbIT NpHUMeHeHHsT MeTOA0B CeHCMOPa3BeaKH H reopaaHO/IOKalIHM A5 1ped-
BapHUTe/IbHOIO KOHTPO/IS TMOPOAHOIO MacCHBa B MecTax Ipeario/laraeMOH IPOXOAKH
KO/IIeKTOPOB. Lle/iblo reOKOHTPO/ISI ABISETCS TTOHCK BOSMOMKHBIX TTOA3EMHBIX KOMMYHH-
KaLlHH, apTehaKToOB (CTPOHTE/IbHBIF MYCOP, TI/IUTHI H T.I1.), HEOAHOPOAHOCTEH ITOPOAHO-
ro mMaccuBa (/IbIBYHBI, KapCThl) B ob1acTy rpoxodku. OrHcaHbl I0CTOMHCTBA Hepaspy-
LIAIOIIHX METOAOB KOHTPO/IA 110 CPABHEHHIO C MPAMBIM MeToZoM 1ypghierus. Takxe Ha
OCHOBAHHH OIIbITA apIryMEeHTHPOBAH BbhIOOp HaHbo/Iee MpeAlloYTHTe/IbHOTO MeToAa reo-

KOHTPO/II B KOHTE@KCTe ZJaHHOH 3a/Ja4H.

KmroueBbie c/10Ba: KO/IeKTOPbI, CeHICMOpa3Beska, reopaHo/IOKaL|s, FeOKOHTPO/Ib.

Cemunap Ne 3

A.Z. Vartanov, L.V. Kovpak, N.E. Titov

GEOCONTROLLING FOR SHIELD-
DRIVING OF SHALLOW SEWERS

The article reveals experience gained while
using the seismic exploration and GPR
methods in order to perform preliminary
control of the rock mass in the points of the
would-be sewer tunneling. The purpose of
geocontrolling is locating of the various
underground utilities, artefacts (demolition
waste, plates etc.), inhomogenities of rock
mass (drift- sands, karsts) within the tunneling
area. The article describes also the advantages
of non-destructive control methods comparing
with those of digging pits. Besides, there are
presented pro-arguments while choosing the
most preferable geocontrolling method within
the frameworks of the task.

Key words: collectors, seismic prospecting,

georadar-location, the geocontrol.
B TpoLiecce CTPOUTENbCTBA KO-
NIEKTOPOB LIMTOBBIM CIMIOCOOOM
HEOTbeM/IeMOM UYaCThiO AB/AIOTCH HHXKe-
HepHble M3bICKAHUS T10 TOWCKY MHIKe-
HepHBIX U Te0/TOTMYeCKUX OObeKTOB 3a-
TPYAHSAIOUWMX MPOXOAKY. B mnpakrtuke
Haubo/iee YacTO MCIIOMB3VIOT IIpsMbie
Metoabl — OypeHue wau mypdieHve.

["eonoruueckumii pa3pes COCTaB/1deTCcHd
rnyreM HWHTePIIo/IALIMKY AaHHBbIX CTpPaTH-

rpaduyeckux KOOHOK TO/IYUeHHBIX B
pesynbTate 6ypeHusd. [ naBHbIN HeaOCTa-
TOK MeTO[a COCTOMUT B TOM, UTO MEXKIy
CKBaKMHAMK MOXKeT OKa3aTbCs KapCT
WU TIZIBIBYH, KOTOpPble B pe3y/nbTaTe He
OyayT oOHapy:KeHbl. Takke MeToa He B
COCTOSIHUM OOHapYXWTh MHOKECTBEeH-
Hble Me/IKMe W OTHOCHTE/TbHO KPYITHbIC
OOBEKTHI (HariprMep, CTPOWTE/IbHBIN My-
cop, *erne300eTOHHbIe TI/INTH) Ha Tpac-
ce Gyayiero KoiekTopa. KoMMyHHUKa-
LIMM OTBICKMBAIOTCA Mypdp/ieHHeM B He-
CKO/IBKUIX TOUYKaX, C UHTEPIIONSALMEN UX
MMPOCTPAHCTBEHHOIO  IMO/IOXKEHUsI  TI0
Tpacce. OaAHAKO 3TOT METOA YaCTO AaéT
HeOOBHEKTHBHYIO MH(OPMALIMIO O CTpoe-
HHUM TPYHTOBOIO MacCHBa U Pacriofo-
KEeHUM KOMMVYHHKAaLMA - OCHOBHOM
npobneMoi fB/AseTCs AWCKPeTHOCTb U
MOKA/TbHOCTh  TPOBEAEHHBIX paboT, Or-
paHMYEeHHbIX  BBICOKOM  CTOHMMOCTBIO
mypdprienrs. [axe Hamuuue I7IaHOB
PACIIONIOKEHHsT KOMMYHMKALIMNA He pe-
naetr mnpobreMy: peasibHOe MX PacIio-
NOXEeHKWe YacTO He COBIaZaeT C apxu-
BaMH ITPOGKTHBIX AaHHBIX.

Peumyite 3TM npo671eMbl MOXKHO TP
[OMOIIM METO/IOB F€OKOHTPO/Is], B YaCT-
HOCTHM TeOopaaMO/IOKalMv U celcMopas-
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BenKY. XapaKTepHbIMU OCOOEHHOCTAMU
TEOKOHTPO/IA SIB/IAIOTCA OMNePaTUBHOCTD
IIPOBOAVMBIX PabOT U BO3MOXKHOCTD 10~
IYUNTh HEAMCKPEeTHble [aHHBle O IIO-
poaHoM MaccuBe. HeraTtuBHBEIMU acriek-
TaMy METOZIOB SIB/IAIOTCHA CYIIEeCTBEHHasi
[MOABEPKEHHOCTh [IOMEXOBBIM  (PaKTO-
paM M, KaK C/Ie[CTBHe, WHOrzaa IpOsiB-
ASIOIAACH HeTOYHOCTh TMO/TYYeHHBIX pe-
3ynbTatoB. [l03TOMY MeTOABl T'eOKOH-
TPO71si OOBIYHO He 3aMEHSIIOT, HO IO0TIO/-
HAIOT MPsMble MeTOAbl OYpeHust Y myp-
dprieHyist, N03BO/IsAsE SKOHOMUTD BpeMst U
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~| paaaporpamMma, mo/y4eHHasi B
npoiecce reopaaHo/1OKaLH-
OHHOH CHéMKH Y4acTKa CTPOH-
Te/IbCTBa KO/M/IeKTOpa

000

CpeacTBa, a TaKXkKe KOMITeH-
CUpOBaTb HeAOCTaTKH IIps-
MBIX METO/IOB.

CyuHOCTE  reopaauornno-
KalIMOHHOM CBEMKU COCTOMT
B MCMYCKaHMM B MAacCCUB
3/IeKTPOMarHUTHOM BO/THBI
(BUneouMIynibca)  pasvoyac-
TOTHOTO /IMaria3oHa U pervct-
paumrr e¢ OoTpakeHWH OT pas-
MMYHBIX OOBEKTOB B MacCHBe.
OrpaxeHre oT o6beKkTa B
MaccrBe BO3MOXKHO TO/MBKO
MIPYU YC/TOBUH, UTO 3/IeKTpHUe-
CKMe CBOMCTBa OOBEKTa KOH-
TPACTHBI 110 CPABHEHUIO C OK-
PYXKalolM ero MaccuBoM. B
KauecTBe XapPaKTePHCTHKU
3MEeKTPUYECKUX CBOMCTB HC-
TNo/Mb3yeTcs  AeWCTBUTe/IbHAsA
YacCTb [N3/1eKTPHUUEeCKOM I1po-
HHLIaeMOCTH, dusryecKuit
CMBIC/T KOTOPOM CBOAMUTCH K
KO3(phHIIMEeHTY  3aMe//eHus
CKOPOCTH  PaCMpOCTpaHeHuUs
3MeKTPOMarHUTHOM  BO/IHBI.
O6blHO TOA3eMHBIe KOMMY-
HUKalmy (MpoBOJa TIOA Ha-
MpsizKeHreM, TPYObl BOOCHAOKEH!s, Te-
[710TPacchl) 06eCreYnBaloT HeOOXOAMbIi
KOHTPaCT CBOMCTB M XOPOIIO OGHapy-
JKUBAIOTCA B Mpoliecce reopaanoloKa-
LIMOHHBIX PaboT.

["'eopagap nepemeniaoT BAObL MUHUN
(mpodurs) B KamkaoM eé ToUKe HUCIYyCKast
Y TIPUHUMAs 3/1IGKTPOMArHUTHYIO BO/HY.
TakuMm 06pasoM, MoaydaroT Mocaen0Ba-
TebHOCTb  TIPUHATBIX — 3/1eKTPOMArHUT-
HBIX BO/IH, COCTAB/AIONIMX pasaporpam-
My (BMI pasapopraMMBl MOXKHO OLIGHHTH
no puc. 1). [lepen cbéMroM HameyaloT



cepyio TNpodouner, MeprieHANKYIAPHBIX
MIpeArnonaraeMoMy PacroioREeHUI0 KOM-
MYHHKaIIMM (ecii Heu3BeCTHO MNpUMep-
HOe 3a/leraHve KOMMYHHKALIMK, TO TPO-
XOAAT PAA MPOAOABHBIX M TOTIEPeUHbIX
npocpuriert). TakuMm o6Gpa3oM, MoAyyaoT
CepHIO pasaporpamm.

[lokasibHble OOBEeKTHl Ha paaapo-
rpaMMe MPOSB/ASIOTCS B BUAE XapaKTep-
HbIX apTedakTOB — TUNEePOOMIMUECKHX
ocell crH(asHOCTH (30H rUnepbommue-
ckoit dopmel). Ecm mporiti nipodpurnib
MePIIeHAVKY/ISPHO KOMMYHHKALIUM, TO
OHa BBIIE/IUTCA B BU/E TUMNepbonuye-
ckoi ocert. [lpocnexuBas 3Ty KOMMY-
HUKALIMIO Ha COCeHUX TMepreHANKYAsIp-
HBIX MPOQHIAX MOKHO YOeAUThCs, UTO
3TO MPOTHAXKEHHAS KOMMYHUKALIMA, a He-
IIPOCTO /IOKa/IbHBIN 00bekT. Crieundou-
KO MeToda sIB/seTCs C/IOXKHasg MWHTep-
rpeTalys IO/IYYeHHBIX AaHHBIX, Tpe-
Oyiolas BBICOKOM KBaMMMOHKALIUN CIle-
LIMa/IUCTa.

[lpumMepoM  reopaano/OKalMHHBIX
paboT MOXKeT BBICTYIMUTH OOC/Ie0BaHe
IPYHTOBOrO MaccuBa B paiioHe Ckia-
[OYHOW VYAMLIBI Tepea CTPOUTE/ILCTBOM
KO/I/IeKTopa. YyacTok 6yayiielt Mnpo-
XOIKM PacIiofIOKeH B ITOMMEHHOM YacTU
PEKH, 3aChIlaHHOM TEXHOT@HHBIMU IPYH-
TaMu U, BO3MOXKHO, CTPOMTE/IBHBIM My-
copoM. B crmcok 3agau reoKoHTpOris
BXO/IM/IM OlIeHKa COCTaBa ¥ OAHOPOAHO-
CTU HaChIMTHBEIX [PYHTOB, a TaKke Bhle-
fleHre BO3MOXKHBIX 06bekToB. Obcneno-
BaHue ObI/IO BBIMO/THEHO TreopaaapHbIM
gomiziekcom  «OKO»  npousBoacTBa
OO0 «lornyeckrie CUCTeMbl» C aHTEH-
HeiM GrokoM AB-250 ¢ wactoton 250
MI'u (rnyGyHHOCTE A0 8 M., paspeliaro-
mwas criocobHocTs 0,25 M.). O6paboTka
BbI[IO/IHEHA B ITPOrPaMMHOM KOMII/IEKCe
GeoScan 32. Ha puc. 1 mnpeacrasnen
BUA TUITMYHOW paJaporpaMMbl, IMOCTPO-
enHott B GeoScan 32. PamaporpaMmbi
MO/IyUeHHble Ha APYrUX YYacTKaX /aBa-
My IPUOINBUTE/IBHO TAKYIO Ke KapTUH-

KY.

Ha panaporpamMme MoOxHO pasiu-
YUTb UeTblpe TIeopasro/IOKalIMOHHBIX
KOMIl/IeKca. Bepxuuit cront (1o 2-x
METPOB) [0 CPaBHEHHIO C APYrUMHU
CNOSIMKM OTHOCHTe/NbHO oaHOpoaeH. B
HEM MOXKHO IIpOC/IeauTb HeCKO/IBKO
rpaHiill (0O6O3HaueHbl KPACHBIMHM  [TH-
nusmy). CKopee Bcero, 3TOT C/IOM
UMeeT [leCYaHO-TPaBUUHBIN COCTaB U
paccnoeHyss B HEM CBfA3aHbBl C TPaHU-
LlaMH Pa3/TUYHON T/IOTHOCTH, BO3MOXK-
HO OGpa30oBaBIIMMUCH B Mpoliecce OT-
CBIMKYU Y YKaThIBAHUS.

[lanee unér cnovi ¢ 60OMBIINM KOMU-
YeCTBOM /IOKa/IbHBIX OOBEKTOB U BK/IIO-
YeHMil. YuuThiBas, UYTO pa3peliarolias
CriocoGHOCTh aHTeHHoro 6710ka 0,25 M,
MOXKHO CKa3aTb, UTO 3TH OOBEKThl HMe-
10T pa3Mepnl He MeHee 0,25 M. Cropee
BCEro 3TO KPYIHBLIM CTPOUWTE/IbHBIM My-
cop (KYCKM Kene30BeTOHHBIX KOHCTPYK-
Lk, apMatypa U T.4.). OGbeKThl Bbile-
NleHbl KpaCHbIMH KPYKKaMH.

Huxe, Ha raybunax 3,4-5,2 M, BbI-
feneH C7oW  TOPQSHBIX  OT/IOKEHUM
[IOMMEeHHON YacCTHh PeKrh U TOACTH/IAIO-
Ui ero cyravMHoK. [ panvia Topd-
CYITIMHOK BbIpazkeHa He U€TKO, UTO BO3-
MOXKHO CBSI3aHO C CH/IbHBIM YB/IarKHEHH-
eM TPYHTOB BC/EICTBHE Uero 3/eKTPo-
MarHUTHBIM CUTHa/l reopazapa 3aTyxaeT
cunbHee OOBIMHOTO M OTpakeHue OT
IPaHULIbl TOPX-CYITIMHOK He JAOXOAWT A0
NMpuéMHON aHTeHHbl. B 3Toit uactu pa-
JaporpaMMbl MOXKHO ITPOC/IeIUTh HU3-
KOYACTOTHYIO COCTaB/SIOMYIO, TPOSIB-
ASIONMYIOCS HUXKe OTMeTKHM 75 He, uTo
TOBOPUT B TI0O7Ib3Y TTPeArO/IOKeHUs O
Ha/lMuuM OOBOAHEHHBIX 30H B TPYHTE.
Kocble nuHMM, OTMEuUeHHBIe B /1eBOM
YacTH pafaporpaMMbl 3TO TMapasvTHbIC
OTpaKeHUs OT Ha/l3eMHBIX OOBEKTOB He
MMeIollle OTHOIIeHWs K BO/HaM, MpH-
IeIUM U3 TYOUHBI MacCHBa.

B 1ieioM olieHKa CTpoOeHust U COCTa-
Ba HACHIMHBIX TPYHTOB COI7/IACYeTCH C
JaHHBIMU TIPOBeAEHHOTO TIO3Ke KOH-
TPO/MBHOIO OYpPEeHHUs.
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Puc. 2. HurepnperupoBaHHasi pagaporpamMma, no/1y4eHHasi B Ipolecce ornepeKaroie-
ro reopafHo/I0OKalHOHHOTO CKaHHPOBaHHA MacCHBa INPH CTPOHTE/IbCTBE KO/IIeKTopa

ot noacranunu MapguHo

B KkauecTBe Apyroro mnpuMepa reo-
KOHTPO/IA MOXKHO MPeAnoXHTb paboThl
[0 OlepexarolleMy TeopPaarO/IOKaLIN-
OHHOMY CKaHMPOBaAHHWIO MacCHBa IpU
CTPOUTE/LCTBE Kabe/lbHOro KO/IIeKTopa
oT mnoacTaHumy MapduHo. Tpebora-
710Ch BBISIBUTb /IOKa/IbHbIE HEOAHOPO-
HOCTH; OOHapYXKUTh U /TIOKa/IM30BaTh
KOMMYHUKALIMH, CeKYIMe TPaccy CTPOsi-
merocst Koriektopa. Ha puc. 2 mpen-
CTaB/leHa TUIHMUHas pagaporpamma, Io-
ydeHHast MPY CKAaHWUPOBAHWM MacCHBa.
Ha pamaporpamMmy HaHeceH ITpoU/ib
CTPOSILIECrOCS KO/I/ICKTOPa U CXeMaTUIHO
0B03HaueHb! HMHTepIpeTUpPOBaHHbIe
06bekThl. C MOMOIIBI0 reopaaronoKa-
LMK yaa7ioch OOHAPYKHTL 3/eKTpHUe-
CKre Kabeny, pasfnyHble /IOKa/lbHbIC
HeMeTa//InyecKrie OO6beKThl. Takxke Obl-
na obHapy:KeHa XKere300eTOHHas I/IMTa
Ha raybuHe 2,5 M. OT MMOBEePXHOCTH.

CelicMOaKyCTMUECKMe ~ MeTObl  re-
KOHTPO/II TaKXKe TI03BO/SIOT TO/IYUUTh
XOpolllMe pe3ynbTaThl T[PU  HU3YYEeHWH
MMOPOAHOTO MacCHUBa W BHISIB/IGHUU pac-
IO/I0KEHUST KOMMYHMKaLIMA. B rpyHTO-
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BbIMi MacCHB UCIYCKaeTCs Yripyras Me-
XaHWUeCKasi Bo/Ha (BO3OYKIEHHE BO/HBI
MPOM3BOAUTCA YAapOM KYyBa/lAbl 10 TO-
BepxHOCTM MaccuBa). CkropocTs pac-
MpPOCTpaHeHus1 BO/IHbI B MacCHBe 3aBU-
CUT OT CBOWCTB Cpeabl: COCTaBa IOpo/,
MOPUCTOCTH, TPEIIMHOBATOCTH, Harps-
JKEHHOTro COCTosiHWSA. BorHa oTpakaert-
Ccd OT TpaHMLBl (WM OT /I0KA/IbHOTO
06BbeKTa) B TOM Cydae ec/1v TPUCYTCT-
BYeT KOHTPaCT CKOPOCTHBIX CBOMCTB
Mekay OObeKTOM M BMellalolMM MacCH-
BOM. [eonmornueckuil cocTaB MaccyBa
OOBbIUHO oObOecreurBaeT 3T KOHTPACTHI.
[ToMuMO OTpaKEHHBIX BO/MH CYIECTBYET
ele eyt paa PU3HUECKUX MMPOLIeCCOB
rpouvicxoasammx B MaccuBe. ChopMupo-
BaBLIMMCSA OTK/IMK MacCUBa PerucTpupy-
eTcs ceMiCMOCTaHLIMeM U CHUCTeMOM aaT-
YMKOB, pacro/laralllxcs Ha T[10BepX-
HOCTM MaccuBa Baonb npoduns. [lpo-
AHa/IM3UPOBaB OTK/IMK MOMKHO CYAUTb O
ero CTpOeHWH MacCHBa.

[TprMepoM mpriMeHeHust cericMopas-
Be/IKW TPU CTPOMTE/IbCTBE KO//ICKTOPOB
MOTYT [OC/IYXHTb reopr3nUecKre
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TenbHble pabotsl). Elle oaHa
npobreMa CercMOpasBeaKkr
— 6ornblllasg AMMHHA BO/HEI
PervcTpyupyeMbix  YIpyryx
BO/IH. DTO MPUBOANT K TOMY,
YTO MOXKHO OOHApPYXKUTb B

MM He MeHee 1 M, yacTto
.. paspewamomas CIOCOOHOCTb
MeToZla OKa3blBaeTcs —ellie
HXKe. B pesynsrate ¢ mo-
MOLUIBIO cericMOpas3sBeIKU

paBoThl MPY YCTPOMCTBE BOAOCTOYHOIO
KO/I/IeKTOpa B parioHe YAuiibl XepCcoH-
crag. Mcrnonw3oBanach cercMOCTaHIIMSA
«Takgomut 24M» u 24 cercMOTIPUEMHU-
Ka. Ha ofObekte 6bI1O pa3MeueHoO He-
crorbKO Tpodpunert. Ha puc. 3 npen-
CTaB/leH BWUA THUITMYHOM CEHCMOTPaMMBbI
(rocrenoBartensHO PacrionoxReHHbIe
CHTHa/Ibl, 3aperucTpyupoBaHHble 24-Ms
[ATUMKaMH), TIOYYEeHHOM B pe3y/bTaTe
O/THOTO YIAPHOTO BO3BYKACHUS.

Ha puc. 4 npencras/ieH MonyyeHHbIi
B peaynbrate 0OpabOTKH CerCMOorpaMm
paspes. B peayasrate pabot 6bI/1O MOA-
TBEPKACHO MpeaArioniokeHrue 06 OTCyT-
CTBUM HEOOHApYKEHHBIX Mexay CKBa-
KHUHaMU OOBEKTOB. Takike pe3y/bTaThl
MPSMOro MeToda Obl/IM TMOATBepKAEHbI
OypeHreM.

CpaBHIBasi OIBIT MMPHUMEHEHUs OIlH-
CaHHBIX BbILIE METOIOB MOMKHO CKas3aThb,
YTO OHWMM W3 HeAOCTaTKOB CercMopas-
BelKY  ABASIOTCS  METOAO/IOTHUeCKUE
npobaeMbl poBeaeHust pabot. B ycro-
BUsIX ropoaa Oo/bllioe BAWSHUE Ha pe-
3ynbTaThl B/AWSIOT IMYMbI M BUOPALIMU:
B/IMSIHME OKa3blBaeT U /IBIXKEHUEe TPaHC

TPYAHO OfpeaernsiTh Ha/muue
CTPOMTENBHOTO MYCOopa, /10-
Ka/lbHbIX OOBEKTOB, KOMMYHHWKALIMM B
06/1aCTH CTPOMTENbCTBA KO//ICGKTOPA.
OcHoBHbIe TPO6/IEMBbl  FeOPaAAHON0-
KalliM TaKXKe CBOAATCA K ITIOMeXOBbIM
dakTopaM, OAHAKO 3TU IOMeXU CO3/a-
IOTCA SIB/IGHUSIMU APYroN TMPUPOBI - B
MepBYIO oyepesnb HepaBHOMEPHOCTHIO
pacripeneneHus 3/IeKTPUUECKHUX CBOMCTB
MaccuBa. [IpuunHOl HepaBHOMEPHOCTU
Haubo/iee 4acTo SBASETCS YBIAaKHEHHE
MacCuBa — BO/A CO3AaéT YC/IOBUS [/1s
OTpPaKeHUs 37IeKTPOMArHUTHOM BO/IHBI,
[Py 3TOM paclipeaesieHre 30H YB/Iaxk-
HeHUs fa7leko He Bceraa COBMazaeT C
[PaHMULIAMHA TeO/IOTHUeCKUX CI0EB U
OObeKTaMH KOTOphle HeoOGXoauMo 06-
HapyXKUTh B MaccuBe. Takke 30Ha YB-
MaXkHeHUsT CO3aéT HM3KOYACTOTHBIE [M0-
MexXy U «3BOHBI» (He3aTyXalollre HH3KO-
YaCTOTHBIE [TOMeX{ T[IOBBIIIEHHOM aM-
[/INTYABI),  TIOAABASIIONIME  [1071e3HbIN
CUrHa/1, MpUXOAAUMI C r1y6uHsl. Eine
oavH 3(pdeKT CBfA3aH C TeM 4TO 30Ha
UB/IA’)KHEHUST MOXKET CO3/aTh TpaaveHT
3MEeKTPUUYECKUX CBOMCTB B I[MOPOIHOM
MaccrBe, a IMOCKO/MbKY /7151 OTParKeHUst
BO/IHBI HEOOXOAMM KOHTPACT 3/1eKTPU-
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Puc. 4. I'eonoruyeckuili pa3s-
pe3, MOCTPOEHHBIH IO CeHc-
MoOpa3Bea0YHbIM AaHHBIMH

TIK 0+46

10

[lns  aHTeHHOro G/OKa
AB-250 (pabouast yacToTa
250 MIu) pa3spemarolias
CIIOCOBHOCTh MO IIyOHHe
cocrasasier 0,25 M. [na au-
TenHoro ©Onoka AB-1200
(pabouast yactrora 1200

YeCKUX CBOMCTB, WCKOMas TIpaHHLIa
MOKeT OBITb MaCKHPOBaHa 3a CUET 30HbI
yBraxkHeHus [1].

KOHKpeTHBIM OIBIT TOBOPUT, UTO 30-
Hbl YB/Ia’KHEHHWsI B MAaCCUBE U MOBEPXHO-
CTHasi BOJa MOTYT IIPHUBOAWTh K TOMY,
yTO B psle CAydaeB Ha pazaporpamme
HEeBO3MOKHO BbIAE/HTb IMOA3eMHbIe KOM-
MYHUKALlH, /I0Ka/lbHble OOBEKThbI, Bble-
MTUTh C/IOW TIPYU CO3AAaHHM TeOrOA0CHOBBI.

Paspelntaroiiasg criocOOHOCTb MeToaa
reopaarorIoKallMi BhIllle, YeM y CeMCMO-
Pa3BeaKu.

MI) - 0,05 m. OnHako uc-
o/1b30BaHKe 60/1ee BhICOKHX
YaCTOT MPUBOAWT K TOHMUXKe-
HUIO MaKCUMa/lbHOM T/IYOMHBI, C KOTO-
PO MOKHO TTONYUHTh HH(POPMALMIO.

TakyuM 06pa3oM, TeOKOHTPO/b TOA-
3eMHOTO TPOCTPAHCTBA IIPU TPOXOAKe
KO/I/ICGKTOPOB TPebyeT HCIO/Ib30BaH1s
LIe/IOTO Psfla MEeTONOB (KOMITICKCUPOBa-
HUS), UYTO IIO3BO/SeT MUHUMH3HPOBATh
TIOMeXOBble PaKTOPhI, MpoGAeMHble A/s
OTAenbHBIX MeToaoB. B KoHeuHOM cuéTe,
HCTIONBb30BaHWe TeX WU MHBIX METOIOB
WM UX KOMILIeKCa oOrllpe/e/nseTcs KOH-
KPeTHOM 3aauell ¥ KOHKPETHBIM OObeK-
TOM.
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