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[MPEAHUCJIOBUE

WHCTPYKIUHUSI COAEPKUT HOPMATHBHO-METOAMYECKHE yKa3aHHsl, KOTOPbie
JIOJIXKHBl BBINONHATBHCS NpPU HAOGMIONEHHH 32 CABHXKEHHEM TOPHbIX TMOPOA,
3eMHOH TIOBEPXHOCTH H INpH MOA3eMHOH pa3pabOTKe pPYyAHBIX MECTOPOX-
nenunii. OHa cocTaB/eHa Ha OCHOBE OnHOMMEHHOH MHCTpyKiuH, yTBepKAeH-
noit ocroprexuapzopamu PCOCP u YCCP B 1959 r.

[1pu nepepaborke ykazanHoOH MHCTpyKiMH Obl1 HCIIOIB30BAH OMbIT MPO-
BeleHHs] MHOTOJIETHUX HaGJIoJeHHH 3a CABHXKEHHEM TOpPHBIX MOPOJ B pas-
JMYHBIX TOPHO-TEOJOTHYECKHX YCTOBHAX Pa3paboTKu KaK PYAHBIX, TaK H.
YTOJIbHBIX MECTOPOXK/AEHHH W yuTeHbl M3MEHEHHsl, IPOHCIIe/IHe 3a MOC/Iel-
Hue rojbi. Bosbuioe BHHMaHHe ObUIO yAeJeHO YCOBEPIIEHCTBOBAHHIO MeETO-
JHKH M TeXHMKH HATypHBIX HaOJloJeHHH, MOBLILIAIOUHX MPOH3BOJHTE/b-
HOCTb paboT W TOYHOCTb Pe3yJabTaTOB HAGJIIOJAEHHH 32 CABHXKEHHEM TOJILH
1OpOJ ¥ 3€MHOH [OBEPXHOCTH MPH PELIeHHH Pa3JMUHBbIX BONPOCOB CABHMKE-
HHSL TOPHBIX MOPOA M OXPaHbl COOPY)KEHHH. YUTeHbl 3aMeyaHHsl M [pea-
JNIOXKEHHS] Psilla HayuyHO-HCCAELOBATeNbCKHX HHCTHTYTOB H TOPHOPYIHBIX
NpeAnpHATHH.

WuceTpyKuusl cocTaBieHa COTPYAHUKaMU J1ab0paTOpuK CABHMKEHHUS rop-
HbIX [OPOA NpH MOA3EMHOH pa3paGoTKe PYAHbIX  MECTOPOXKLEHHH
M. A. Kysueuosbim, E. WM. Kysueuosoi, C. H. 3enenuossim, I'. [1. Jlyku-
usiM, B. A. Buykoswim, [. IlI. Cakaepbim, B. M. Tanunoiv (BHUMH)
u H. E. dkosaessiv (BHUI1Hropusermer).



1. OBLLUE TMOJIO)KEHUA

1.1. MHCTpyKUHst COMEpXKUT HOPMATHBHO-METOAMYECKHe yKa3aHHH
10 MNPOBeJEHHI0 HaOJIofeHHH 3a CcIABUXKEHHeM H aAehopMUpPOBaHHEM
TOPHBIX MOPOJA M 3€MHOH MOBEPXHOCTH, a TaK»Ke 3a MoAJexKaulHMH OX-
pane 06’b"EKTaMH MpH MOA3EMHOH pa3paboTKe PYAHbIX MECTOPOXKIAEHHI.
OcHOBHO#H 3afauell Ha6MIOEHHH SBASIETCS ONpeNeeHue:

Xapakrepa PasBHTHS Npollecca CABHXKEHHS, BeTHUHH CIBHKEHUH H
AedopManui TOJLILH MOPOJ, 3€MHOH MOBEPXHOCTH H MojpabaTbiBaeMbliX
O00BEKTOB MoJ BJHSHHEM MOA3EMHOIH pa3paGOTKH MeCTOPOXKAEHHS,

(OpMBI U pa3MepoB pa3/HUHBIX 30H CABHXKEHHS U Ae(dOpMHUPOBAHHSA
TOJIIY MOPOJ W 3€MHOH MOBEPXHOCTH B 00JACTH BJHSHHA OUYMCTHBIX
BbIPA0OOTOK;

06Luueﬁ MPOLOIKHUTEJIBbHOCTH MPOLEecca CABUXKEHHUSI TOPHBIX MOPOJL H
3€MHOM NMOBEPXHOCTH W MepHOja OmacHbX AedopMmalluii; i

B3aMMOCB$I3M CIBHXKEHHH W aepopMaliil TOPHBIX NMOPOA H 3€MHOH
MOBEPXHOCTH ¢ AedopMalHsaMU MoApabaTbiBaeMblX COOPYXKEHHH H ApPY-
TUX OOBEKTOB, MOJJIeXAalluX OXpaHe;

BEJHYHH AOMYCTHMBIX H MpeNeNbHbIX AedopMaulHi AJs pPasJuYHbIX
OXpaHsieMbIX 0OBEKTOB;

Mep MO KOHTPOJIIO 32 COCTOSIHHEM MOApabaThiBaeMbIX 00bEKTOB, MOJ-
JiexallluX oxpaHe;

3¢ HEKTHBHOCTH NMPHMEHEHHbIX Mep OXpaHbl A/l CBOEBPEMEHHOH HX
KOPPEKTHPOBKH H pa3paboTKH HOBBLIX IO MpPeJOTBPALIEHHIO ONaCHBIX
nedopmanui B noapabaTbiBaeMblX 0ObEKTaXx.

OcHoOBHbIE MOHSTUS, OMNpefe/eHHss U 0003HAUEHHs 3JE€MEHTOB MPO-
1ecca CABHUXKEHHS TOPHbBIX MOPOL U 3€MHOH NOBEDXHOCTH MPHBEIEHBI B
npua. 1.

1.2. UncrpymenranbHbie (Mapkiiedaepcko-reofesuyeckue, @oro-
rpamMMerpHuecKre, a3podoTocbeMKa, reopH3HUecKHe U Ap.) H BU3yallb-
Hble HAa0JIIO/IeHHUs1 3 CABHXXEHHEM TOPHBIX MOPOJ ¥ 3eMHOH MOBEPXHOCTH
IPOBOAAT HA HAOJ/IOAATENbHbIX CTAHLUHMAX, COCTOSILIHX H3 CHCTEM pe-
IIEPOB, PACMOJOKEHHBIX HA 3eMHOW MOBEPXHOCTH, B OUHCTHBHIX, KallH-
TaJbHBIX H MOATOTOBHUTENBHBIX FOPHBIX BbIPAOOTKAX, CKBaXKHHAX, OXpa-
HSIeMBIX lleJHKaX M noapabaTbiBaeMbix OObekTax. B 3aBucumoctd OT
MECTONOIOXKEHHS] W HA3HAUEHHS Pa3JMualoT Cjelyiolihe THIbl HabJio-
JlaTeNbHbIX CTaHILHHA:

HaseMHble HabJi0gaTeNbHble CTAHI MU AJg ONpeje/eHusi 1apaMeTpos
npouecca CABHXKEHHsI 3eMHOH NMOBEPXHOCTH,

noj3eMHble Hab.iojaTe/bHble CTAHIHK /5 ONpejesenHs Xapakrepa
¥ BEJUYHH CABHXKEHHH U AedopMalMH TOJILH HOPOL; '

cnelyanbHble HabJIoAaTe/bHble CTAHIUK AJST KOHTPOJS 3a Cocrog.
HMeM MoApabaThiBAeMbIX OO'BEKTOB H omnpejeneHds BEJIHYHH px
dhopmauui. il

1.3. Jlas nosyueHHsi BceX HeOOXOAMMBbIX MAHHBIX O Xapakrepe
napaMeTpax Inpolecca CABHXXEHHsl TOPHBIX MOpPOA H 3€MHOK noBerpf
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HOCTH H. B3aHMOCBSI3H X C AedopMauHiAMH noapabatsiBaeMblX 00BEK-
ToB CcleNyeT 3aK/alblBaTb KOMIIEKCHbIE CTAHLMH, BKJIOUalolue ‘Bce
pri Tuna HaGMIOfATe/NbHBIX CTAHIUMA. ,

[Ip# HEBO3MOXKHOCTH WJIH Hele1ecoo0pa3HOCTH Ha JaHHOM stafne
pa3palOTKH MeCTOpOXKACHHS 3aKJaiKH KOMILIEKCHOH CTaHUHH THI H
KOHCTPYKLHUS NPOEKTHPYEMO# CTaHLHH JOJYKHbI obecrneuynBath Mojayue-
HHe OCHOBHbIX MaPaMeTPOB CABHXKEHMS WIH B MEPBYIO ouepelb Tex
JaHHBIX, KOTOpbIE HEeOOXOMUMBl A/l PElIeHUs] OT[eNbHbIX KOHKPETHBIX
BOMPOCOB C/IBHKEHHsI TOPHBIX MOPOA H OXpaHbl COOPYXKEHHH Ha MeCTO-
po)}(}leHlle. !

1.4. Ilposenenue HAOMIOAECHHA 3a CABHXKEHHEM H nehopMUPOBaAHHEM
MACCHBA TOPHBIX TMOPOJ, 3¢MHOH MOBEPXHOCTH H 00BEKTOB, MNojJIexa-
[IMX OXpaHe, sIBJSIETCH OflHOHM M3 OCHOBHBIX 3aaay MapKILen1epCKon
cayxObl TPEANPHATHS. Ha6ioleHusi BHIOMHSIOT CHIaMH MapKIleH-
AepCKOro oriena Hiu CHenua bHOH TPyNmbl M0 HAOJMIOLEHHIO 3d CABH-
skenueM. K nposeneHuio HaGMOfeHHI MOTYT NPUBJACKATHCH H crenua-
JIM3UPOBAHHbIe OPraHu3alHH.

Bak/iafky HaO6/OAaTebHbIX CTAHUHA U HaOJdofeHHsl Ha HHX
MPOBOASAT HAa OCHOBAHWH [POEKTA HaO/MIONEHHH 3a CIBHXXEHHEM,
COCTABJCHHOrO TJIABHBIM MapkKileiiepoM pDyAHHKA C y4acTHEM JpYyrux
TeXHHUECKHX CJyKO WM ClelHanu3upoBaHHOM opranusauuei. [1poekt
COrJIACOBLIBAIOT C TJaBHBIM MapKiIeH1epoM BBILLECTOSAIIEH OpraHu-
3amMH. YTBEpXKaeT ero riaBHblil HHKeHep MPEANpHsITHs, Ha KOTOPOro
BO3/1araloTcsl o0llee PYKOBOACTBO [MO. BbITOJIHEHHIO paboT, npemyc-
MOTpPEHHBIX POEKTOM, H ONepaTHBHOE pelieHHe BONPOCOB, CBfI3aHHBIX €
obecrieyeHreM HOPMaJbHOro (YHKUHOHMDOBAHHUSA 00bEKTOB,  MOJJIE-
XKallux OXpaHe. ‘ ¢

1.5. Tlepen cocTaBjieHHEM IIPOEKTA Ha6J1i01aTeNbHON CTAHLHH HeoO-
XOAMMO O3HAKOMMTBLCSI C MMEIOLUIMMHUCS Ha NMPeAnpUsiTHH Marephaiamu
10 CIBHIKEHHIO TOPHBIX MOPOA H pe3y/bpTaraM INPOBEACHHBIX paHee
HAGIONe Ui, OUEHHTh HX JOCTOBepHOCTb. Ecian Ha MeCTOpOXKICHUH
COXpaHUIHUCh CTapble HaO/MIOfaTeNbHbIEe CTAHLHH, HeoOX0IMMO HX o6cJie-
[0BaTh M YCTAHOBHTh BO3MOXHOCTb HCIO/B30OBAHHA B JajibHeAIeM.

[Ipu npoekTHpOBaHHH HAOJMIOAATE/bHBIX CTaAHIMH, NpOBELEHHH Ha-
6/1I0leHUll, aHaau3e U 000OUIeHHH Ppe3yJabTaToB He0OXOAUMO YUHTHI-
BaTh, UTO XapaKTep W Mapamerpbl npoiecca CABHXKEHHS FOPHBIX TOPOL
¥ 3eMHOH [IOBEPXHOCTH CYIIECTBEHHO 3aBHCAT OT CJEdYIOLMX TOPHO-
FeOJIOTHUECKHX W TOPHOTEXHHUECKHX (haKTOpOB:

CTPYKTYPHBIX OCOGEHHOCTEH MaccHBa rOpPHHIX MOPOA (coucroe Wiu
HecJOMCTOE CTPOEHHe, COTVIAaCHOe HJM HEeCcOrsiacHoe 3asieraHue pyJHbIX
Teq ¥ BMEILAIAX MOPOJ, TEKTOHHYecKasi HapyWeHHOCTb, TPEULMHO-
' BATOCTb, MOILHOCTH CJI0€B MOPOJ, XapakTep HX KOHTAKTOB H T. e

(opMbl, pa3MepoB U rayOHHBI 3a/eranust pyAHbIX Tel, COOTHOLLIEHUS
pa3MepoB BbIpaGOTaHHOrO MPOCTPAHCTBA H rayGuHBl paspaboTKH;

(HU3MKO-MEXaHHUYECKHX CBOMCTB DPY/bl H BMELLAIOLLHX MOPOL,

YIJIOB MajeHHsi PYAHBIX Te/l M BMEILAIOLUIHX MOPOL,

crnoco6a ynpaBJeHHsi KPOBJIeH.

Kparkasi' xapaKTepUCTHKa BJIMAHHUA YyKa3aHHBIX (hakTopoB Ha pas-
BUTHE H TapaMeTphl Mpoiecca CABHKEeHHs TOPHbLIX MOPOIL H 3eMHOH 1O~
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BEPXHOCTH NpHBEJEHA B HOPMATHBHbBIX JAOKYMEHTax M MmeTojHue-
CKHX IOCOOHSIX Mo CABH2KEHHIO TOPHbIX [IOpoa H OXpaHe CoopymeHHﬁ
[2, 4].
. l.6.quoeKT Haﬁmooﬂ,eﬂuﬁ 3a CABHXEHHEM JOJXKEH COCTOATh H3
Té)a*rxou [MOSICHHUTEJIbHOH 3aNlHCKH H rpaguyecKkux MaTepuasoB, Xapak-
. pHusytouux TOPHO-T€0/IOrHYECKYIO CHTYaLHIO B paiione HaGaOAaTe/b-
OH CTAHUHH, B3aHMHOE PACHONOKEHHe penepos HabJIOAATENbHON CTaH-
upmnn NOApabaThiBACMbIX 06'bEKTOB OYHCTHbIX BBIPAa6OTOK
OACHUTEeAbH : uil
as 3anucka codepxcur: 1enp HaOJ/II0JeHUH; KpaTKyio

PeOJlOI‘H'-IeCKYIO xapaKTepuchy HaHOCOB H BMellawulux nopon; TEeKTO-

HHKY MECTOpPOXK/IEHHSI Ha yyacTke HaGJIOCHUH; NIpUMeHAeMYI0 cucremy
PaspaboTKH, ee OCHOBHbIE fapaMeTpel; BLIGOP MECTOMOJIOKEHHS H pac-
H€T LJIHH NpOGUIbHBIX JIHHHI; onpeneseHue HHTEpBaJoOB Memny perne-
pamu; KOHCTPYKLHIO H CIOCOObI 3aK/1aKH PenepoB; MeTOLHKY mpoBeje-
HHUs1 HaOJIONeHUH, UX [IEPHONHYHOCTD; XapaKTEePHCTHKY HHCTPYMEHTOB
AOMyCTHMBIE NOrpelIHOCTH HAGJIOfEHHUH; Ccrocos NPHBS3KH CTAHIHH K
Mameemepcxog ONOPHOH CeTH; NJ1aH OpPraHu3alHu pabor no 3akgaanke
HaﬁmouaTe.anonu CTAHLHH, pacyeT KOJHYECTBA HEOGXOLUMBIX MaTe-
PHaJloB, paGoueil CHJIBI H 06OpyLOBaHUS: Mepbl Ge30MacHOCTH IMpH
poBefeHHH HaGJIONEHHH; nepeueHpb OG'BbeKTOB, NOAMEKALLHX oxpaHe
M HX XapaKTePHCTHKY (THN (yHaameHTa, MaTepuas, pasmepol H T. 1 )"
OYEPENHOCTb 3aK/IafAKH NPODHIBHBIX JHHHI; nepuoz{ HaGmoneHnit.
’UI‘paq)uqecxue MaTepHaJ/bl NOJKHbBl COAEPKATh MJIaH Haﬁmoué’renb-
glc{):CTCTaHuHH, TE0JIOTHYECKHe pa3pe3bl M0 MPO(HIIbLHBIM JHHHAM, NJ1aH
,ELeHHH}){%)IX BbBIDAOOTOK HJIH BEPTHKA/IBHYIO MPOEKUHIO (IPH KPyTOM mna-
”./lle HAOA100aTenbHO CTARYUYL COCTABISIOT B 3aBHCHMOCTH OT Tpe-
Oyemo#l JeTaJbHOCTH B MacmTaGax 1:500, 1:1000 wnaum 1:2000 fla
N71aHe NOJIKHbI OBITh HAHECEHbI: pesnbed 3emHOH HOBerHOC’I‘H. KOH:l‘ypr
HMEIOLIHXCsl MPOBAJIOB, 30HA TPELIUH; COOpY2KEeHHsI, Apyrue ’HaSeMHbIe
H TNOA3EMHble OOBEKThl H KOMMYHHKAIMH B paiione HabusoaaTe bHOM
CTAaHUHH (C BbIJeJeHHEM O0'bEKTOB, MOAJENKAUIHX OXpaHe); npoguJb-
HbI€ JIHHUH H penepbl HabMIOAaTeNbHON CTaHUHH; KOHTYphI ;;ym{blx Ten
H OUYHCTHBIX BBIDAGOTOK (MPOEKTHBIX H CYWIECTBYIOUIMX) C JaTaMH OT-
pPaGoTKH oOTae/bHBIX KaMep HJIH y4aCTKOB, IpaHHILbI Pe1OXPaHHUTEb-
HbIX LEJTHKOB (30H) noj o6beKTamu, MOL/IEKAIUMMH OXpaHe, H BepOsT-
:;;;( 3;;aagnacublx CABHXXEHHH; M0JOXEHHE OCHOBHBIX MOANOTOBUTENL-
! Pa0OTOK, Mo KOTOpHIM MpoekTHPYIOT NpOBe/leHHEe HHCTPYMEH-
aHFIHb[X Y BH3YyaJsIbHbIX HaAGJIIOJEHHUH.
il gg{ T'OPH3OHTAJNILHOM H IOJIOrOM SaICraHMU PYIHBIX TeJ JomycKa-
BMEIIleHHE N1aHa HaGJI0AATeNbHONR CTAHIHK C M1aHOM OUYHCTHBIX
gglpbiﬁoojox. Ilpu kpyrom napmenun PYAHBIX TeNl Ha mJuaH HabJIoxAa-
roprle Bcbr;;{gg:xoxueﬂecooépasﬂo HAaHOCHTb KOHTYDbI DPYIOHBIX TeJ K
i TOJIbKO Ha OCHOBHBIX TFODH30HTAaX, a COCTOSIHHe
! PaboT nokKasbiBaTh Ha BepTHKAJbHOM NPOEKLHMH, HA KOTOPyjy
AHOCHT IMOJIOKEHHE NMPOMHUIbHBIX JHHUE. '
6HTI;I&:]0£<:;J;?{?:L;2¢KMX paspesax no MnpoQHAbHBIM JHHUAM MOJIK Hpy
pHbi€ BbIpaGOTKH, CJAOH MOPOJ, cjaararmlime TOJIW Uy
ZQKTOHML{CCKHQ HapylieHuss u APpyrue sJ€eMeHTbl IeoJOrH4yeckKoro CTp()ej

Husl ydacTKa HaGJIOAeHHH. Pagpesbl cTposit B maciutabe njaHa Hao6-

JI0faTeNbHOH CTaHUHH.
1.7. Tlpu nogpa6GoTke 06bEKTOB, MOAJNEKAILHX OXpaHe, NpeANpHsATHE

‘WA¥ MPOEKTHAasl OPraHM3allhs COCTABJSIOT NMPOEKT OTPAGOTKH 3ajiexH

B mpejenax NpeioXpaHHTe]bHOA 30HbI, B KOTOPOM IIOMHMO TEXHOJOIHH
BejleHHs] TOPHBIX paboT npeaycMaTpHUBAlOT: MepOINPHATHS M0 OXpaHe
06bEeKTa OT BJIHAHHUS TOpPHBIX palboT; opraHuH3aunuio HabJloneHul 3a
CIBHXKEHHEM H 1e€(OpMHPOBAHHEM MAacCHBa IOPOJ M MoapabaThiBaeMo-
ro 00bEKTAa; Mepbl MO. ob6ecrneyeHH0 6e30MaCHOCTH 00C/YyKHBAIOILEro
[lepcoHalla U HacesleHHsl.

1.8. Ilpu HabJlOAeHUU 3a CABHUXKEHHEM TFOpHbIX HOPOJ H 3eMHOH
[IOBEPXHOCTH JJIs1 ONpeJe/eHUs] MapaMeTpoB IMpolecca CABHXKEHHS B
CJOXKHBIX TOPHO-Te0JOrHUeCKHX YCJIOBHSIX HJIH 6e30MacHbIX YCJIOBHH
BbIEMKH DY/bl U3 PeJOXPAHHUTENbHbIX LIEJIHKOB PA3JHYHOTO HasHaueHHus
pEKOMEHAyeTCsl NpHBJeKaTb K paboTaM CrneuHaJn3WpOBaHHbie Op-
raHu3alHyy.

1.9. ITocse nepeHeceHusi npoekra B HATypy 3aK/J1a[blBalOT ONOPHbIE,
paboune u BcoMoraresbHbie penepbl. Mx pacnosnoxenue na HabJ104a-
TEeJbHOH CTAaHLHH cJaenyeT NMPeNCTaB/AAThb JUIaM, OTBETCTBEHHBIM 3a HC-
MOJb30BAHHE TEPPHUTOPHUH CTAHIHH, & TaKXe pa3bsICHATb HEOGXOMH-
MOCTb COXPaHEHHs pelepoB, OTBETCTBEHHOCTb 3a HX HapylleHHe, 3a-
CTPOMKY, MpOBeAEHHE 3eMJ/SIHbIX H APYTHX paGoT B paioHe NMpOHIbHBIX
JIMHUHA 6e3 corjacoBaHHs C [VIaBHbIM MapKLIEHAepOM pYyIHHKA.

1.10. Ilo pesyabpTaram npoBeneHdst Hab/MONEHHH U aHaNU3a JAaHHbBIX
[JIaBHbIM MapklleiiepoM WU PYKOBOLMUTEJNEM I'PYMNIIbl M0 HAGIIOAEHHSAM
3a CABHXKEHHEM rOpHOLOObIBAIOLIEro NPeANPHUATHS COCTaB/SAIOT I'OL0BOH
TeXHHYECKHH OTYeT, COAepKalllMd OCHOBHble pe3y/bTaThl HabJiofeHHi
U DEKOMEHJ AWM MO HX NMPaKTHYECKOMY HCIOJb30OBAHHUIO [J51 PellieHHst
BOIIPOCOB CJBHXKEHHS] TOPHBbIX MOPOA M OXPaHbl COOPYKEHHH Ha MeCTo-
poxaeHuu (cm. npua. 10).

1.11. Pe3yabratbl HaGMIOAEHHI NOJXKHBl CHCTEMaTHYeCKH AHalu3H-
poBartb, 060611aTh H ONEpaTHBHO HCNOJb30BaTh CHEIHaJH3HPOBAHHbIE
OpraHM3aluy JJisi pelieHHus] PasjUuHbIX BONPOCOB CIBHXKEHHSI TOPHBIX
NOPOJ U OXPaHbl COOPYKEHHH: pa3paboOTKH Mep OXpaHbl 3[aHHH, coopy-
JKEHUH W NPHPOJAHBIX OOBEKTOB OT BPENHOI'O BJIHSIHHS TMOA3EMHBIX TOp-
HbIX pa3palboToK; onpenesneHHsl yCJOBHH 6e30macHOil BBIEMKH 3alacoB
Ppyabl noj OOBEKTaMH, MNOAJNEXKAlIHMH OXpaHe; pDEKYyJbTHBALUH Tep-
PUTOpPUHM M €e 3aCTPOHKH; pa3pabOTKH U COBEpPUIEHCTBOBAHHS HOpMa-
THBHbIX JIJOKYMEHTOB I10 CABHKEHHIO FTOPHBIX NOPOJ, OXpPaHE COOpPYKeHUMH
¥ TNpPHUPOJHBIX OODBEKTOB, KOTOpble COI/1ACOBLIBAIOT H YTBEPXKAAIOT B

YCTaHOBJIEHHOM MOPsJKe.

2. HABJIIOLEHHS 3A CABH)KEHUEM 3EMHOH
NOBEPXHOCTH

2.1. Habaonenust 3a cABUXKEeHUEM 3€MHOH MOBEPXHOCTH IMPOBOIST
/IS Onpeje/ieHHsl apaMeTpoB INpoluecca CABHXEHHS Ha MECTOpPOXK[e-
.



HUW U MOJYUCHHs] (PAKTHUECKHX HaHHBIX 1/t OGOCHOBAHHOTO pelleHHs]
BOIIDOCOB OXPaHbl COOPYXKEHHH H BLIEMKH PYIbl U3 MpenoXpaHHUTeJb-
HBIX LEJTHKOB.

Ilnsi onpenenenusi nmapameTpoB MpoUecca CABHXKEHHS BHOHPAIOT
Y4acTKH C THIHYHBIMH AJIsi JaHHOTO MECTOPOXKIEHHSI TOPHO-Ie0OTH-
HECKHMH YCJIOBHAMH, Ha KOTOPbIX MOXKHO B HaH6oJiee KOPOTKHEe CPOKH
IPOC/ICINTL PA3BHTHE H 3aTyXaHue Mpollecca CABHXKEHUsI U MOJYUHTh
AOCTATOUHOE KOJNMUYECTBO AAHHBIX. EC/AH HYKHO MOJSyuHTh mapaMeTphl
fpouecca CABHMEHHS ISl peLIeHHsl KOHKPeTHbIX BOMNPOCOB OXpaHbl
COODYXEHHH HJH BbIEMKH DYIbl M3 [PeIOXPAHHTENBbHBIX [eJHKOB,
HabJsofare/bHble CTAHUMH 3aKI1aAbIBAIOT Ha ydacTKax pacnosioxKeHHust
3THX OOGBEKTOB MM Ha y4yacTKax, HMEIOLHX AHAaJOrHUYHBIe rOpHO-
F€OJIOTHYECKHE YCIOBHSI.

2.2. Penepbl Ha6/I0aTeNbHbBIX CTAHLMI 3aKNABIBAIOT 10 NPAMBIM
NPOQHUIbHBIM JTHHHSAM, OPHEHTHDOBAHHBIM, KaK NPaBUIIO, MO NPOCTUPA-
HHIO M BKDECT NpOCTHPaHHs pyaHbiX Ten. Ilpu croxuom crpoennun
PYAHBIX 30H C PYNHBIMH TeJaMH HENPABHILHOH HJIM M30METPUUECKOH
(GOpMbl M HESICHO BBIPAXKEHHBIX 3JEMEHTAaX 3aJeraHus PYAHBIX Tea
PO HIbHBIE JTMHHH JOJIKHBI GbITh OPHEHTHPOBAHbI napaJienbHO H mep-
MIEHIHKYJISIDHO NMPOEKTHBIM I'PAaHHLAM OYHCTHHIX paboT. Korma xe Ha-
GaiojaTe/bHble CTAHIHHE 3aKNAABBAIOT B JIECHCTHIX, TOPHCTHIX, 3aCTPO-
eHHbIX paHOHaxX WM OHM MpeJHa3HaueHbl /s HAGMIONCHHH 3a negop-
MalHsiMH 3€MHOH NOBEPXHOCTH MpPH MNOAPAGOTKE KeJe3HbIX JlOpor u
TPYyGONpPOBOJAOB, AOMYCKAIOT H3JOMBI NPOQHIBLHBIX JHHHH, PacloaoxKe-
HHE HX MO NHAarOHa/JbHLIM HampaBJeHHSIM.

Ilpu Hanuunu Ha yuactke HaG0AATeNBHON CTAHLUE 30HM obpyie-
HUsSI M/IH BO3SMOXHOCTH OOpa3soBaHHA TaKoH 30HBI MPOMHIbHBIE JUHUM
AOJIKHBI COCTOSITH W3 JABYX OTDE3KOB, 3a/J0XKEHHBIX OT (haKTHYECKOH
TPaHHUbBl 30HBI OOPYIIEHHSI WM OT TPAHHIbI OMKHAAEMOro npoBaja B
CTOPOHbI BHCHYEro H Jiexkauero GOKOB PyAHBIX Tes. OTpesku PO UJIb-
HOM JIMHHH, 3aKJIa/lbIBAEMbl€ HA MPOTHBOMOJNOXKHBIX CTOPOHAX 30HBI 06-
PYIWEHHS, pacno/araior, Kak NpaBH/O, B OXHOH BePTHKAJbHOH MJOC-
KoctH. Ilpu cymecrBennom pasiuumu B Xapakrepe npouecca CaBHKe-
HU5 TIOPOLL JIEXKAUEro M BHCSUEro GOKOB MOXKHO 3aKJAafblBATh AONOJ-
HHUTEJIbHbIE NPOMHUIbHBIE JTHHUM.

I[Iposenenne HenocpencTBeHHbIX HaO/IONeHHH B OXKHAAEeMOH 30He
00pa3oBaHusi BOPOHOK M MPOBAJIOB He nonyckaercsi. OpHeHTHPOBOUHbIE
FpaHULbl 3TOH 30HBI NPH o << 45° onpenensiorT Ha BePTHKAJIbHbBIX pas-
Pe€3ax JHHUAMH, NPOBENEHHBIMH C IJyOHHBI 15 m (0T KOHTakKTa KOpeH-
HbIX TIOPOA € HaHocamu) nox yriom 85° BO BCeX HanpaB/eHHSIX. [Ipu
o >> 45° rpaHHLly 30HBl CO CTOPOHBI BOCCTAHHS CTPOAT MO YLy ‘o,
Boisiee TouHo onpenensiior rpanuubl 0XHaaEMOTO npoBaJjia no 1eACTByo-
LIHM Ha NAHHOM MECTOPOXKJEHHH NpaBH/IaM OXPaHBbI. i
. Ilpu onpenenenuu Benuuun cABHXKEHHH B 0XKHLAEMOH 30He BHe3ar-
HOro o6pa3oBaHusl BOPOHOK M MPOBAJIOB CJeNyeT 3aKJIaAbiBaTh penepg
0CO60# KOHCTPYKLHH, MO3BOJAIOLIHE POBOLHTL AHCTAHIHOHHbIE H3Me.
penus. CxemarHueckoe u306pakeHue KOHCTPYKUHH TaKHX Dernepon npy-
BefeHo B MpuJI. 2.

2.3. IIs1. KOHTDPOJISI MOJNYYEHHBIX 3HAUEHHH OCHOBHBIX napamerpog

npouecca CIABHXEHHS Ha CTaHLUHMH HEOGXOLMMO 3aJI0XKHTh He MeHee
ABYX NPODUIBHBIX JIHHHHA BKPECT MPOCTHPAHHS W OAHY JHHHIO MO HPO-
cTHPaHHIO NIPH YCJIOBHH MOJYYEHHS YIVIOB CABHXKEHHSI Ha 000MX KOHLAX
KaA0d NPOMUTBHON JIHHUH.

[Ipy CIOKHOM 3aJIeTaHUH PYAHBIX TeJ ¥ BMELIAIOIHX MOpO/, Pe3KHX
H3MeHEHHsIX (H3HKO-MeXaHHYECKUX CBOHCTB M 3JIeMEHTOB 3aJsieraHusl
MOPOA YHCJI0 NMPOQHIBHBIX JIMHUH KaK BKPECT MPOCTHPAHHsl, TaK M IO
NPOCTUPAHHIO DYIHbIX TeJ YBEJIMUYHMBAIOT C TaKHM pPacyeroM, 4ToObI
HaOJIOACHHSIMH OBLIH OXBaueHbl BCe Hanbojee XxapakTepHbie YCJOBHS
pa3pabOTKH PYIHbIX Tel.

2.4. OcHoBHbIE NPOGHIBHBIE JTUHUM VIS ONPELeJeHHS] OCHOBHBIX Na-
paMeTpoB Ipolecca CABHKEHHS Ha MeCTOPOXKIEeHHH (lVII/IHI/IMaJIbeIX
yrJIOB CABHXKEHHS M MaKCHMaJlbHbIX BeJHYHH CIBHXKEHHH U nedopma-
[MH 3€MHOH MOBEPXHOCTH) 3akJaiblBAaIOT, KakK NIpaBHJIO, B TIJIABHBIX
CeUEHHSIX MYJbIbl CABHXKEHHS (cM. npui. 1). Eciium TouHOe mosoxeHue
[JIaBHOTO CEUEHHS He ONpPELeJNeHO, TO NMapa/ieJbHO OCHOBHBIM JUHHSAM
0 MPOCTHPAHHIO H BKPECT NMPOCTHPAHHSI HA PACCTOSIHHH, paBHOM 3—5
NPHUHSITBIM HHTEPBAJaM MEXIy pernepaMu, 3aKJaablBAIOT NOMOJHHTENb-

‘Hbl€ NPO(HU/IbHbIE JUHHU. MecTa 3aK1ajKH NOMOJHHTENBHBIX NPODUIL-

HbIX JIHHHH YCTAHABJMBAIOT, HCXONS M3 KOHKPETHBIX 3a/ay, KOTOpble
HE00X0MMO pellnTh Ha MecTopoxaeHuu. [Ipu HeoGxoauMOCTH Ha pac-
CTOSIHUH |—3 HMHTEPBAJIOB Mapa/lieNbHO OCHOBHBIM H JOMOJHUTEIbHBIM
JIHHUAM 3aKJAanbIBAIOT NyOJHDPYIOLUIHEe TPO(HABHBEIE JIHHUH.

ITpu nocranoBke KOMMJIEKCHBIX HAGIIOAEHHH 33 CABHKEHUEM 3€MHOH
[IOBEDXHOCTH H TOJIUIH FOPHbIX NOPOJA HAa MOBEPXHOCTH 3aKJIANBIBAIOT
NPOQU/IbHBIE JHHHM TNPHMEPHO B OIHOH BEPTHKAJBHON MJIOCKOCTH C
penepamu MpOoQUIBHBIX JIHHUE, 3aK/1a1bIBAEMbIX B FOPHBIX BbIpa6oTKAaX,
WIH C TJyOUHHBIMM penepaMH B CKBAXKHHAX, NPOOYPEHHbIX C 3eMHOH
MIOBEPXHOCTH MJIM M3 TOPHBIX BHIPAGOTOK.

2.5. ['naBHOe ceueHHe MYJb/Ibl CABHIKEHUS H MECTO 3aKJAaJKH OCHOB-
HO# MPO(HUIBHON JIMHUM BKPECT MPOCTHPAHHS PACMOJATAIOT B CepeinHe
y4acTKa OYHMCTHBIX paGoT 10 NPOCTHPAHHIO, HAMEUEHHOro K OTpaboTKe
Ha rnepuoa HabmonaeHHd. Kak ocHoBHbBIE, Tak M 1OMOJHUTENbHBIE MPO-
(QUIbHBIE JIMHHH C/efyeT 3akaaiblBaTh B MecTax, rie B BbIpaboTaH-
HOM [npOCTPAHCTBE OyAeT OCTABJEHO MEHblIE pAa3JIHUHBIX LETHKOB
Hly Ge3pyiHBIX y4yacTKOB, HalpHMED HAal CepPeiHHAMH OUMUCTHBIX
0J10KOB.

2.6. Ilpu onpeneneHun Mect 3akAaAKh OCHOBHBIX MPOGMHABLHBIX J1U-
HUA 10 NPOCTHPAHMIO CJIELYET y4ecTh, UTO IOJIOMKEHHE ,[MABHOIO Ce-
HEHHUS MyJIbAbl CABHXKEHHS [0 MPOCTHPAHHIO B OOLEM CJyuae HEmocTO-
AHHO W MOXET H3MEHHTbCH NpH YBEJIMYEHHH TJIyOHHBI pPaspaboTKH,
H3MEHeHHH yr/ia NaJeHust DPYAHOro Teaa, TeoNOrHYeCKOro CTPOeHMs
MaccuBa BMeELIAOUIHX MOPOA, 00pa3oBaHHWU MpoBaja Ha 3eMHOH Mo-
BEDXHOCTH H 1p. B npakrtnke Bcrpeuaiores ciieayiouide XxapaKTepHbie
Clyyau: /

1. Tlo pesyibTaTam npoBefeHHbIX HabMOAeHHI HA JaHHOM WJIH aHA-
JIOTHYHOM y4YacCTKe MEeCTOPOXKAEHUS H3BECTHbl OCHOBHbBIE [apaMerphl
CABHXKeHHs. OnpeseseHHe MeCT 3aKNaiKu NPOBUILHBIX JHHUHA MO MPO--
CTHPAHHIO B 3TOM C/lydae MPOBOJAT CJAELYIOUIHM 06pasoMm: '



a) NpH MOJOroM M HAKJIOHHOM Mal€HHH PYAHOTO Teja, KOrja Hajn
BepxHed TrpaHHled TOPHBIX pabGoT 3eMHasi MOBEPXHOCTb CABUIAETCs
6e3 o6pa3oBaHus nmpoBasa (puc. l, a), onpenejsioT yroj MakcHMaJjb-
HOro ocedaHusi 0, coeauHsiA NPSAMOH JIMHUEH TOYKY MaKCHMaJbHBIX
ocejaHMi 3€MHOH MOBEpPXHOCTH M ¢ cepeiHHOH BbIPa0OTAHHOIO MpO-
crpanctBa O. Ilo uzBectHOMy yrjy O onpenensiioT MOJOXKEHHe OCHOB-
HOH NPOGHIBHON JHUHUH MO MPOCTHPAHHUIO NPH Pa3BUTHH FOPHBIX pador,
AJIS 4ero OT cepelduHbl 06Iero BbipaboTaHHoro mpoctpanctsa O
MUMEIOLMXCST H TPOEKTHPYEMbIX OUHCTHBIX BbIPAOOTOK HA Mepuoi HabJo-
JdeHUH ctpoar yroa O (touka M,). IlepeHecss TouKy MaKcHMaJjbHbIX
ocelaHHil Ha [MJIaH TMOBEPXHOCTH, MPOBOAAT Yepe3 Hee MapaJiiesbHO
JIUHUH CPEJHEero MPOCTHPAHHS 3aJ€KH JHHHIO MPOEKTHOTO MOJOMXKEHHS
npodUABHON JHHUH MO MPOCTHPAHUIO; :

6) aHaJOTHUHO MOCTYNAIOT MPH ONpeNeTeHHH TOJ0XKeHHsT TPOdHIIb-
HOH JIMHUH TNO MNpPOCTHPAHMIO, KOIJa Hal BepxXHeH TrpaHHleH TOPHBIX
pa6oT BO3HUKAIOT HeOOJbIIME BOPOHKH HJHM MPOBAJbl, KOTOpbie He
MoNyuyaloT pJajbHEHIIero pPa3BHUTHSA INIPH YBEJIHUYEHHMH TJIyOHHBI OTpa-
OOTKH, 2 B MyJbJie CIBHKEHHS 006pasyercs BTOpas TOYKA MaKCHUMaJlb-
Horo oceganuss M, (cm. puc. 1, 6).

B) IpHu pa3paboTKe KpyTONajaloUlUuX PYAHbIX TeJ B MyJbje CABHXKE-
HHUsl o6pasyeTcss 30Ha OOpYylIeHHs, pa3Mepbl KOGTOPOH NpH yBe/HYeHHH
ryOUHbl OTPaGOTKH BO3pACTalOT, HO TOYKA MAaKCHMAJbHBIX OCedaHHH
ocTaercs MPHYPOYEHHOH K mpoBaJgy (cm. puc. 1, 8). B stom cayuae

’ lﬂ, Ml ¢MZ

M

wl My

Puc. 1. Cxema onpenejeHusi MeCT Pacno/iOKeHHs NPOPUIbHBIX JHHHH N0 NPOCTUPAHHIO
3ajexu (Ha paspese BKPeCT MPOCTHPAHHS 3AJEXKH):
@ — T1PH 10JOrOM H HAKJIOHHOM MajieHHH; O, 8 — NpPH KPyTOM MajeHHH; ¢ — Ha miaHe
3eMHOH MOBEPXHOCTH
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ocHOBHAfA NMPOMUIbHAS JHHUA 10 NPOCTHPAHHUIO JOJXKHA MPOXOAHTDH Ue-
pe3 UEHTP npoBaja (trouka M Ha puc. 1, 8, 2), NONOJHHUTEILHYIO
npoGUABHYIO JIHHHIO (Ipu HeOGXOAMMOCTH) paclojiarailT Hajl HH)KHelZI
rpaHulled NPOEKTHbIX OYHMCTHBIX BBIPAGOTOK Ha MePHON HaGJIofeHHit
(Touka M;). Ecau cyliecTByeT BepOSITHOCTb CABHXKEHHsI MOPOJ JexKa-
yero 60Ka, TO CO CTOPOHbI BOCCTAHHS 3aKJIaNblBAIOT BTOPYIO NOMOJHM-
TeibHYI0 MPOGHABHYIO JIHHHIO (cM. pHC. 1, 8, ¢; Touka M,), mpoxo-
ASIILYI0 IO Kpaio 30Hbl 0OpyuIeHHs.

2. HMHCTpyMeHTa/bHble ‘HA0/1I0[eHUs] 32 CBHXKEHHEM He NPOBOAMUJIH,
HO HA 3€MHOH NOBEDXHOCTH HMeeTcsl MpoBaj OT rOpHbIX pab6oT Ha
BEpPXHHX TODH3OHTAX:

a) mpu paspaboTKe pDYAHBIX Tel MajJoOd M cpelHeld MOLIHOCTH
(m<<5 M) NpPeHMyLIECTBEHHO XHIBHOIO THIA MOJOXKEHHE OCHOBHOM
npodHUIbHON JIHHMM 1O MPOCTHPAHHIO ONpeletsior nmo yray 6=90°,
[OCTPOEHHOMY OT CepellHHbl OO0LIEero BbIpaGOTaHHOrO MPOCTPAHCTBA
(cM. puc. 1, 6);

6) npu paspaGoTKe MOIIHbIX H BeCbMa MOLIHBIX PYIHBIX TeJ Omnpe-
Jie/IeHHE TMOJIOXKEHHsI OCHOBHOH M JONOJHHTEJbHBIX MPOYHIbHBIX JUHHEH
noKasaHo Ha puc. 1, s, e. .

3. MecTopoxeHHe TOJAbKO HAYHHAIOT pa3pabaTbiBaTh, BHAHMBIX
NPOSIBIIEHHH CIABUXKEHHS 3eMHOH MOoBepxHOCTH HeT. Onpenesnenue nosuo-
JKeHHs] OCHOBHOH NMpPOQUILHOA JMHHHM MO NMPOCTHPAHHIO TPOBOASAT:

a) mpu yrje najeHus pyaHoro tena meHee 45° — mo yray 6,pasHo-
My 90° U NOCTPOEHHOMY OT CEPEAHHBI MPOEKTHBIX OUHCTHBIX BBHIPAGOTOK
Ha mepuoj Ha6JIofeHus;

6) npu yrie mnajeHus pyAHoro tena Gosee 45° 3aK/JaibiBalOT JBe
NpoduibHbie JHHHMH, ONHY M3 KOTOPBIX pacnosiaraloT Haja cepeauHON
OYHCTHOH BBIPabOTKH NepBoro orpabarbiBaemoro 3taxka (0=90°), a
APYryl0o — HaJl HHXXHEH IpaHHulleHd NPOEKTHBIX OUUCTHBIX BBIPAOOTOK Ha
nepuon HaGJOAeHHH (cM. puc. 1, 8).

4. UucrpymenTasbHble HabJIIOAEHHS] HE NPOBOAUIH, a TOPHO-IeoJo-
FHYECKUEe YCJIOBHSI He TMO3BOJSIOT ONpPENEJHTb MOJOXEHHE H OpHeH-
THDOBKY TIJIaBHOIO CEUYEHHS MYJbAbl CABHXEHHS MO MPOCTHPAHHIO.
B srom cayuae napannenbHo ocHoBHOH NpOQHIBHOR JHHHH BKpecT
NpOCTHpaHHsl PYAHbIX TeJ 3aKJadbiBalOT 2—3 [OMONHHTENbHbIE HPO-
Quaphbie suuud. [Ipy HanMuuuM WM BEPOSTHOCTH NOSIBJEHHS nposaJa
1—2 nuuun pomxHBl pacmonaraThcsi B Toplie NpoOBada, AHAJIOTHYHO
Juine A — B (cm. puc. 1, 2). Tlocne BbisiBAeHHMS 10 HaGaIOfeHUSAM
I0JIOXKeHHs] TOYEK MaKCHMaJ/lbHbIX OCEJAaHHH NMpPH OTPabOTKe BepXHEro
FOPH3OoHTaA MPOEKTHPYIOT 3aKJAaAKy OCHOBHOH NpPOMHUIBHOH JHUHHH MO
IpocTupanuio, OPHEHTHPYSA ee Mo 3THM Toukam. [Ipu Heo6XxomHMOCTH
SaK/1a/bIBAIOT JONOJHHUTE/bHbIE NPOUIbHBIE JHHHH MO MPOCTHPAHMIO B
CooTBercTBUM C TepBbIMH Tpems caydyasmMu. Bo Bcex atux cayuasix
AonosnuurenbHbie MPOQUAbHBIE JHHHM MOTYT HMETh MpPOTSIKEHHOCTD,
MeHbuIyI0, yeM npeaycmorpedo n. 2.10, u Moryr GbiTh 3aJ0XKeHbl 6e3
Onopubix penepoB. [losoxeHue penepoB MO OCHOBHLIM H JOMOJHHTEJb-
HbIM PO HJIbHBIM JIMHUSM NPH HAJIHYHH HJIH BEPOSITHOCTH OGPa30BaHUs
SOHBI OOpyILIEHHS1 OKa3aHo Ha pHuc. 1, e.

2.7. Kaxnas npoduibHasi JHHHSI JOMKHA COCTOSITH M3 OMOPHBIX H
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pa6ouux penepos. OnopHbie penepsl 3aKNaabIBAIOT HA KOHILAX npodHJb-
HBIX JIHHUH BHE 30Hbl CABUXKEHHs 3€MHOH MOBepxHOCTH. Yucao HX Ha
KaaA0M KOHIle npoduabHON JIHHUH [AOMXKHO ObITb He MeHee [BYX.
Pacno/sioKeHHe OnopHbIX pEnepoB TOJIbKO HAa ONHOM KOHLe MpOgHJIb-
HOH JIMHHH [ONycKaeTCsl, eC/aH MO YCJAOBHAM penbeda MECTHOCTH HJIH
o LPYTMM INpHYMHAM HeJb3s 3ak/aaAblBaTh penepbl M0 060UM KOHIAM
JIUHHH.

Pa6oune penepsl 3akiaiblBaIOT B MpeNelax OXHAAeMOH 30HbI CIBH-
JKEHHs (3eMHOH MOBEPXHOCTH. I'paHHLbI 3TOH 30HBI ONPENeNAIOT C TO-
MOULIBIO YIJIOB CABHXKeHHS B, y, B, U O B KOpPEHHBIX NOpOAaX JAJs

03/‘ Y e
LT

30HO

Puc. 2. Onpenenenne QAuH NPOEKTUPYEMbIX MPODUIBHBIX JHHMIA:
@, 6 — Ha paspe3e BKPeCT MPOCTHPaHHUs MOPOA; 8 — Ha paspese 0O MNPOCTHPAHHIO
nopos; I — orpaboraHo; 2 — HamMeueHo K oTpaboTKe Ha MepHOA HaGJI0MeHUN
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JAHHOFO MM aHAJIOTHUHOrO MECTOPOMXIEHHs, YMEHbUICHHBIX HA 110
2 CABMXKEHHSI B HAHOCAX M BbIBETPEJBIX MOpOAAX .
98 Korma yripl capuXeHHss /st J@HHOTO HJIH aHaJOrHYHOrO
MeCTOPOX/IeHHS He M3BECTHbI, HX BeJHUMHY PEKOMEHLYeTcst OlpelessTh
B COOTBETCTBHH C JaHHbLIMH, NPHBEJEHHBIMH B Tab/HLe A/s CPeiHe-
p3BellleHHOro 3HayeHHs] KO3 dHIHeHTa KPernocTH MopoA S e
T + fama)/(my + mo 4+ ...+ my), tRe fiy o, .oofn —
KpemnocTb C/IOEB; MMy, My, ... My — MOLLHOCTb CJIOEB. YroJ cIBHIXKEHHS
B HAHOCAX H BHIBETPE/IbIX MOPOAAX NMPUHHMAIOT DABHBIM BO BCEX Ha-
npaJieHHsX. B cyxux (HeoOBOAHEHHBIX) nopopax ¢ = 50°, HO He mpe-
pHiIIAT 3HAuYeHHH YrJoB caBHXKeHusi. [1pu MOLIHOCTH C/10€B PYAHBIX
ren m > 15 M, ray6une paspaborku H < 100 M, MOLIHOCTH HAHOCOB
4 BBIBETPE/bIX MOpox Gosee 30 M yroa ¢ NpHUHAMAOT paBHbiM 40°.
B 0OBOJHEHHBIX HAHOCAX 3HAUYEHHe ¢ MPUHMMAaeTcs paBHbIM 35°. ‘
2.9. Tlpu 3aknajnke HabJ/104aTeNbHON CTAHLIUK KPOME OIOPHBIX H pa-
Gounx penepoB HOMKHO ObITh -BHIOPAHO HE MeHee TPeX HCXOAHBIX pere-
pOB, OT KOTODBIX MPOBEPSIOT HEMOJBHMKHOCTL OMOPHBIX DENepoB Mo
pbicore. JL1s1 3TOH LeNH HCMOJb3YIOT CYLIECTBYIOLUIHE MYyHKThl MapKILIeH-
JepPCKOH OMOPHOH CeTH, PacrojoXkeHHble BHE 30HBI BJHAHHMSA TOPHbIX
pabor. 7 .
2.10. JlavHbl NpOGHUABHBIX JHHHA ONpeeasioT caelyoliumM 06pa3om
(puc. 2). [lpu mosoroM M HaK/JIOHHOM NajeHHH PYAHBIX Tea (& <C 45°)
Ha paspes3e BKPECT MPOCTHPAHHS OT HHXKHEH TPaHHUUbl OYHCTHOH BHI-
paboTKu, POEKTHPYEMOH K OTPabOTKe Moj NpoduIbHON JHHHEH, NMpo-
BOAST JIMHHMIO MOA yriom f — 10°, a ot BepxHel rpaHHuibl BBIPAOOTKH —

yFaI

‘mop yriom y — 10° 10 KOHTaKTa KOPEHHBIX MOPOJ ¢ HAHOCAMHU (TOUKH

Ha pHC. 2, @) U jaJjee — MO yrJoM ¢ [0 Nepecedenus ¢ JUMHHed 3eMHOH
nosepxHocTu B Toukax A u B. [Tonyuenusie Touku A u b naior rpanuubi
OXHAAaeMOll 30HBl CABHXKEHUH 3eMHOH MOBEPXHOCTH, & paccrosiHue
MEXIy HUMH OnpejeisieT AJHHY pabGoyell 4acTH NPOGUIBHON JIMHHH
BKPECT NpPOCTHPAHHS Ha JaHHOM paspese. , j

pynna nopon B Yron najgeHus Yros cABHKEHUS, Tpanyc
Tun u crpoenne nopoasl (K03 duuHenT Kpe- rpynna PYAHBIX Tea a,

MOCTH MOPOA [ep) rpaayc 8 B v B
I, caoucroe Litenb) | 045 G 45 55 -
2 46—75 55 40 - 40
3 76—90 55 45 - 40
2(5+8) 1 0—45 60 50 60 o
B 46—60 60 40 60 —
3 61—75 60 40 e 50
4 76—90 60 45 — 50
3(=>8) 1 045 SR s a e
2 46—60 65 45 65 -
3 61—75 65 45 — 50
4 76—90 65 50 — 50
11, necnioucroe 4(=8) 1 0--30 70 70 70 il
2 31—50 70 65 65 —_
3 51—75 70 65 - o
4 76—90 70 65 — 65

13



Ilpu kpyrom nagenun pyaubix Tea (o> 45°) rpanuuy OXH/1aeMO¥
SOHBI CIBHXKEHHs CO CTOPOHBI BOCCTAHHSI CTPOSIT OT HHMKHEH rpaHHILbI
OYHCTHOH BBIPAaGOTKH B JeKauem 60Ky PpyAHOro Tejla NOA yrjiom
Bii~ 10°% (cm. pue. 2, 6).

Ha paspese no nmpocrupanmio or NPOEKTHBIX TPAHHULl OYHCTHBIX
pabor Ha nepHox HaGJMIOLEHUH B CTOPOHbI TOPLOB PYJHOTO Tesa NPOBO-
AAT JTHHUH moa yrjaom & — 10° o mepeceuennsi ¢ JAuHHeH KOHTAaKTa
KOPEHHBIX MOpON ¢ HaHOCaMH (TOYKH Ha puc. 2, 8) H Jajee moj
YIJIOM @ B HaHOCax N0 NepeceueHHs ¢ JHHHEH 3eMHO HOBEPXHOCTH B
Toukax A u Bb. Touku A u B — I'PAHHLBI OKHIAEMOH 30HbBI CABHKCHHS
o npoctupannio. OT HHX OTKJIAALIBAIOT 1O jBa OTpPe3Ka, paBHBIX
YTPOEHHOl [/1MHe NPHHSTOTO MHTepBaJa MEXIy penepamu, H moJydaior
Toukn I, B, NI, E, onpemeasiiomue wmecra Pacno/io>KeHHs1 OMOPHBIX
penepos. [Ipu Heo6XxoaHMOCTH N03aK/IanKa PenepoB npopuIbHON JHHUH
fpenycmarpuBaercsi npoekrom. Ha yuacrkax NPOMHILHBIX JHHUE, Mona-
AaloWHUX B akTHYECKYIO HJIH OKHNIAEMYIO 30HY OOGpyIleHHus, 3aKjanKy
PENepos He mpoBoAAT (cM. m. 2.2).

2.11. I'lpu nepeceuennn NPOHNBLHOH JHHHEH TeKTOHHYECKOro HApY-
HICHHSA, BBIXOAALIETO MO HAHOCHl M HMEIOLLEro MajeHue CMecTHTeNsA B
CTOPOHY BHPAGOTaHHOrO NPOCTPAHCTBA, IUIHHY TpPOQHIABHON JHHHM
QUPEACHAIOT € TaKHM_ pacuerToM, 416N 33 SoHOH BAHSHHH TEKTO-
HHYECKOTO HapyIIeHHs DPacnoJaraioch He MeHee Tpex pabouux pe-
nepos. ,

2.12. Yucno pabouux PENepoB 1o NPoQH/IBHOH JHHUM OnpexensioT
IJIMHOH JIMHUH H BBHIGPAHHOH BeJHYUHOR HHTEpBaJa MeXAy penepamm.
Bennuuny sroro HHTEpBa/ja NPUHUMAIOT paBHOH 1520 M. Ilpu npo-
BENEHUH CNEUHATBHBIX HCCNENOBAHUI (H3yueHHe LHCKDETHOCTH Hpowec-
€a CIBHXKEHHS], COCPELOTOYeHHbIX edopManuii B paiioHe TeKTOHHYeCKHX
HAapylIeHHH) NpPOBOASIT crylieHue PENIEPOB HA OTAENbHBIX y4acTKax
npoduibHok suuun. Ilpn 3tom nauna OCHOBHOTO HHTEpBaJa MeXAy
penepamu N0/KHA OBITh KPATHOH NJIHHE HHTEpBa/sa MeXIy penepamu
lpy HX crymenud. Ilpu rayGune paspa6orku cbimie 900 M pmonycka-
€rca yBeauyenue (no 30 m) uHTepBasa MEXNy pabouynMu penepamu
B UCHTPANbHOH YacTH MYJbIbl CABH¥KEHHS. ' ;

2.13. Nns yno6era nabaionenuii 3a CABHXXEHHEM DENepoB B BepPTH-
Ka/JbHOH H FOPH3OHTAJBHON MIOCKOCTSX NIPH HEPOBHOM pesibehe Mect-
HOCTH, KPYTBIX CKIIOHax W GOJBUIMX HHTEpPBasax MEXNy ONOPHBIMH pe-
liepaMH Ha NPOQHUABHBIX JHHHUAX 3aK/JIaABIBAIOT B KAYeoTBe NIePexoaHbIX
TOYEK NOCTOSIHHbIE BCIIOMOraTe/bHbie penephl 3a6UBHOrO THMA.

2.14. Pa36uBky Hab.i01aTenbHON CTaHILLHH, T. €. NepeHeceHHe NpoeK-
Ta B HaTypy, NPOBOASAT HHCTPYMEHTA/IbHO OT MYHKTOB MapKileHaepcKkoi
onopHo# cetu. [lpu stom AOMyCKaeTcs  NPOBOAHTb KOPPEKTHPOBKY
POEKTa CTAHUHH H YCTAHABJHBATL OKOHYATEJbHBIE MECTa pacno/sioxe-
HUSl NPOQUIBHBIX JHHUH W 3aKJAIKH penepoB HemnocpeacTBEHHO Ha
MECTHOCTH C y4eTOM OCOOEHHOCTel ee penbeda, 34CTPOEHHOCTH, XapakK-
T€pa HCNOJIb30BAHHST 3€MENbHbIX YrOLHA U BHIMMBIX NPOSIBJIEHHH Mpo-
U€CCa CIBHMKEHHS! HA 3eMHOH noBepxHOCTH. Mecta 3aKnaiKnu penepos
Ha HPOQHIBHBIX JIMHHSIX OTMEYaloT KOJILILIKAMH, KOTOPbIE YCTAHAB-
/MBAIOT MO CTBOPY JIMHHH C JONYCTUMBIM OTK/IOHEHHEM He Gojiee 5 cm.
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; Th:
3aK/IalKH JOJIKHbI o0ecrneynBa
KoHCTPYKLHH PErnepoB 1 CNocoObl UX ol
G6cTBO HAOJMIONEHHA 32 CIBHXKEHHEM penepoB p iy
i OHTAJbLHOH MJOCKOCTSX; MPOUYHYIO CBSi3b PENnepoB ¢ rpyHTOM,?K6bI
i 0 COXPaHHOCTH PErepoB B TedeHHe HAMEUEHHOrO cpoka cJay
JAeXKHY i
ATENbHOH CTaHIHU. .
Haéggfomeﬂuyemme KOHCTPYKLHH peHQPOBQI/I Ccroco0bl HX 3aKJalK
eHbl B MpHJI. 2.
HbIX YCJIOBUSX NPHUBEN
pa3.!21141‘;) B uwensix mpenoxpaHeHUs TOJOBOK penepoB OT Mexal141141113;:(1)(6“{))(1
.e;K';leHHI:’I penepnl cleayer 3akaaibiBaTbh TakuM 00pasom, d i
HOBPFMOBKH Haxofuauch Ha 25—30 cM HHXKEe MOBEPXHOCTH 3ené e_.
gxamm clyyae y KaXAOTO perepa ycTaHaBJHBAKOT CTOPOXKOK E)l;ep .
BsHHBIH KOJIBILIEK, OTPE30K TPYObl, WITAHTH) C 0003HAYCHHEM HOMEp
a.
p?ng:;nﬂ BEPOSITHOCTb IOBPEXKAEHHA PENEPOB B JaHHbBIX y;no;;:érg«ﬂaglﬂag
Ha TakKo
I efecoo0pa3Ho pacroJsararb
B o o 0,5 M), uTOOBI OGECHEYHTH
: npesbimaouem 0,5 M),
[OBEPXHOCTH 3eMJiu (He ) iy
ggsmomgocm H3MepeHHusl IJIHH HHTEPBAJOB MEXIY penTep(fiKI\gl;lleepe
ﬂ -
BkaMm. B 3Tom cayuyae npoBOA
eICTBEHHO MO HX [O0JO 1 ) .
Iclg 1(1)8 C YaCTMYHOH 3achiIKOA TPYHTOM BBICTyNalouled 4YacTH perl;;e{paH
p2 16. Jlna npenoTBpalleHHs] BJHAHHS CE30HHOTO Hp0M€p3aHa i
OTTal:IBaHHﬂ rpyHTa Ha YCTOHYHMBOCTb penepos r1yOuHy HX 321{.}1 I
blénpawT C TaKMM pacyeroM, 4TOObI HHKHHH KOHeL penepai_I bl pa-
i U 3TOM
] rpyara. Ilp
€ rpaHHUlbl NpOMep3aHust
cnojioxken Ha 0,5 M HHX Wik
KO HMJKHIOIO 4aCTh CKBAXKHHBL UK
3aM0JHAI0T 6ETOHOM TOJb
(sikopb periepa), pacno/ioXKEeHHYI0 HUXKe I'DaHHLbL npOMep32:{1§; FIA)/{::;
‘ LT . -
al0T TPYHTOM, MECKOM HJIH
a4 BEPXHIOIO ee 4acTh 3acChlill .
Mam?ﬂyxo rJyOGuHy 3aK/JafKH pernepoB B HECKa/bHbIX MMOPOAAX MPHHH
7 bix — 0,3 M.
MalT pasHo# | M, a B CKaJibH i | _
2 lg Komrmek,c pa6ot Ha HabJlojaTeJbHON CTAaHIHH BKJIIOYAET CJ/e
AYIOLIHAe onepaliu. .
i 1. HHCTpgmeHTaanoe omnpefeseHue BeJHUHH CABWXKEHUH DelnepoB
‘B FOPH30HTAJIBHOH U BEPTHUKAJLHOU MJIOCKOCTSX. . .
2. ®ukcauuio TpeliyH, NOSBJSAIOMMXCSA Ha 3€MHOH MOBEpX eJ’lb
ONpefie/ieHHeM HX PACKPBITHSA, [IPOTSAXKEHHOCTH, HOJIO)gEHHH o;;iocm
HO NPOQUIBHBIX JIHHUHA, CHEMKY NPOBA/NOB M 30HbI OOpYILIEH! .Taﬂuueﬁ
3. OcmoTp non3eMHbIX BbIpabOTOK MO HaﬁJ[IOILaTeJIgHOH c
C (uKcalyeil NPU3HAKOB CABHXKEHUS MOPOA (cM. mpua. 9). il
4. CoctapJjieHHe H IONOJHEHUE MJaHOB U paspe3oB OUHCT ; [;e>_
HBIX BhIpA0OTOK B palioHe HAOJAIOAATEIbHOH CTAHUHHU C yKasaHHecl\éOB};X
MEHH XapaKTepPHbIX 3TanoB TOPHBIX paboT (IPOHU3BOACTBO Mame e
Bspﬁmds BHINYCK pyAbl M3 MaraspHOB, INOTauieHHe MexayKamep
s
HEJMKOB, MOTOJOUYHH W T. 1.). .
b I/isyqeﬂne TEKTOHHYECKOH HapYIIeHHOCTH H ZpemHHOBajOCTH
FOPHOTO MacCHBA [0 METOJMKE, M3JIOXKEHHOW B Npui. 4. L
6. CO0p AaHHBIX O MPOYHOCTHHIX CBOHCTBAX MOPOA, a NP .
CYTCTBHU — OTGOp MpoO6 U OTIPABKA HA MCIbITaHue 00pa3ioB nn% 0?1551‘
JleJieHds1 IPOYHOCTHBIX CBOMCTB NMOPOJ B COOTBETCTBHH C HpPHIL. bl
HoJiHeHue paboT MO MNyHKTam 5 u 6 Bosjaraercsi Ha TreoJOrHyYecKy

CAYKOYy NpPEeLNpHATHS).

OT-
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2.18. MuctpymeHTalbHble HaOJIOAeHUsI HA CTAHIHMH COCTOAT M3:

MVIAHOBOH H BBICOTHOH TPHBSIB30K ONOPHBIX PENepoOB K HCXOAHBIM
IYHKTaM (Mpu BBIHOCE NPOEKTa B HATypy) H NMEPHOLMYECKOro KOHTPO-
JIl 32 HX HENOJABHUKHOCTBIO B MePHOA NMPOBeAeHHs] HabJI0qeHHH;

HayaJbHbIX HAGJIIONEHHH AJsi ONpeldeseHHs] HCXOLHOTO MOJIOKEHHS
penepoB Hab/ioaTe/IbHONH CTaHUUKM B FOPH3OHTANBHOH M BepTHKAJbHOI
MJI0CKOCTSX;

NOBTOPHBIX HaGJIIOJEHHH 3a MOJOXKEHHEM pernepoB HabJonaTe 1bHONH
CTAHUMH AJisl ONpeNeNeH sl BETHYMH HX CHBHKEHHS;

MEePHOMYECKHX CBEMOK TpELIHH, MPOBaJOB H 30Hbl OOPYIIEHHs
3eMHOH MOBEPXHOCTH. !

2.19. IlpuBsA3Ky OMOPHBIX penepoB HAG/1I0JATeNbHON CTAHILHKH B ToO-
PH30HTAJIbHOH MJIOCKOCTH OCYIIECTBASIOT TPHAHTYJISIHEH HIH MPOJIOXKe-
HHEM 3aMKHYTBIX TEOLOJHMTHBIX XOJ0B OT OJMXKAHLUIMX MYHKTOB TPHAH-
FYJSILMH WA TTOJIMTOHOMETPHH (HCXOAHBIX MYHKTOB). [lomyckaeTcs npu-
BSI3Ka MpPOKJajAplBAHHEM BHCSIYEr0 TEO[AONUTHOIO XO4a B MNPAMOM H
00paTHOM HampaBJeHHsIX.

OtHocHTe/IbHAS JIHHEHHAsI HeBSA3KAa TEONOJHTHOrO XOAa He A0JKHA
npeseimath 1:2000. M3smepenue yriioB mnpoBOASAT TEOMOJHTOM C TOY-
HOCTbIO He MmeHee 307, M3MepeHHe MJHH — KOMNAPHUPOBAHHONH CTaJb-
HOH DY/IETKOH € MOCTOSIHHBIM HATSKEHHeM ee NPU MMOMOLLH JHHAMO-
MeTpa.

Ilpn usmepenuu AJHH H3MepSIOT Temmeparypy BO31yXa H BBOASAT
COOTBETCTBYIOLIHE MONPaBKH (cMm. m. 5.5).

BbICOTHYIO TNPHBSI3KY M KOHTPOIb 3a HEMOABHKHOCTHIO OIOPHBIX
PenepoB MpOBOAAT OT pernepoB H NYHKTOB MapKIUIEHLepCKOH HHBeNHp-
HOH ceTH HuBenupoBaHuem IV knacca B cooTBeTCTBHM ¢ yKa3aHUsAMH
pabotsl [3].

2.20. Habmongexust ajisi onpefeseHnusi UCXOLHOTO MOMOMKEHHUS pere-
poB HaG/I0/1aTeNLHOH CTAHUMKU NPOBOAAT Yepe3 ceMb NHEH npu 0erto-
HHDOBAHHbIX penepax, TPH JHA — NPH 3a6UBHBIX penepax HIH [ocae
IOJIHOrO = OTTAWBAHHMA TpyHTa B paiOHAX MHOTOJETHEH Mep3JoThl
H COCTOAT M3 [BYX HE3aBUCHMMbIX CEpPHH HAOMIONEHHH, BK/IIOYAIOIIUX:
HHBEJIMPOBAHHE BCeX pemepoB HAaOGJIOAATENbHOH CTAHUMH; H3MepeHHe
PacCTOAHHI MeXAy penepaMH MO NPOQHUIbHBIM JHHHAM; ONpeILeNeHHe
OPAMHAT pEnepoB, T. €. H3MePeHHe HUX OTKJIOHeHHH OT cTBOpa Npodu/b-
HOH JiMHUK (cM. M. 2.28 u npua. 3).

Paspbis Bo Bpemenn Mexny okoHuaHueM mMepBoi CepUH M3MEepeHHi
H HayaloM BTOPOH He JOJI)KEH MpEBHIIATh MSATH IHEH.

3a HCXOJIHbIE 3HAYEHHSI BHICOTHBIX OTMETOK penepos M JAJHH HHTEp-
BAJIOB MEXLY HUMH NPUHUMAIOT CPEeJIHHE U3 IBYX Cepuil HABMIONEHHH uX
BEJHUHHBI.

2.21. llnsi HuBeMPOBAHHMS peNnepoB HAaGJIOLATENLHON CTAHUHH He-
MOJIB3YIOT HHUBEJNHPBI, NpUMeHsieMble A HHUBenuposanus [V kiacca,
HMeole yBeJluyeHHe TpyObl He MeHee 25 W UeHy [eJeHHsl ypPOBHs
He Oosmee 25” Ha 2 MM, WIH C caMOyCTaHABIHBAIOLLEHCS BH3HPHOU
0ChIO.

Peiiku npumensiior TpexmerpoBbie, HepaspesHble, JIBYXCTOPOHHHE,
OAHOCTOPOHHHE, LIaLIeYHble WM IITPUXOBBIE, ¢ ypoBHeM. [lpu ucnoss-
16

3zoBaHHH onnogmp:;::r: peeK HUBeJHPOBAHHE MPOBOAST C M3MEHEHHEM
: ' ) |
mpga;;,T?I:genpzaqanom cepuu HaOJIOJNEHHH NPOBOAST BCe MOBEPKH
HuBeﬁHPa~ Peiiku O Hbl ObITh MPOKOMIIAPHPOBAHbI, YPOBHH Bgme-
enpl. I1OBEDKH ypOBHel peek M YCTAHOBOUHOrO ypoBHs MnpHOOpa
BRITOJHAIOT Mepel KaApiM BBIXOLAOM Ha HaG/oJeHHs, MOBEPKY H HC-
npapJieHHe LHIHHIPHUECKOrO ypOBHS — uepes 3-—4 BbIXOJA.
9 93. HuBenupoBanue penepoB Ha NPOQHIbHBIX JHHHAX MPOBOASIT
3aMKHYTBIMH WM BHCSYMMH (NPH 3ak/ajke OMOPHBIX 6penepos Ha
OJIHOM KOHLE NMPOQHIbHON JHHHH) XOAaMH B NPSMOM H OOpaTHOM Ha-
npaBJeHHsX. OcHOBHbIE TPOQUIBHbIE JHHHH 11€1€C000pa3HO yBs3bI-
paTh B OJHY CHCTeMYy (3aMKHYyTbl€ XOJbl, CHCTeMa XOJOB C Y3JOBbIMH
Tomfnigg KaKk B MPSMOM, Tak WM B 0O0paTHOM XoAax yCTaHaBJHBAIOT
na Bce pabouue H ONMOpHbie pernephl. Orcuersl Ha MPOMEXYTOUHbIE M
cBA3YIOLLHE pernepbl GepyT NO cpeiHeld HUTH C ABYX CTODOH DEHKH HJIH
¢ W3MEeHeHHeM FOpH3OHTa HHCTpyMeHTa (cM. m. 2.21). Husesuposanue
[POBOAAT M3 CEPEUHBl PACCTOSHHA MEXJy CBASYIOLUMH TOUKAMH.
PaccTOsiHHe OT MHCTPYMEHTa [0 CBSI3YIOLIMX TOYeK He JMOJKHO Ipe-
BBILIATH 75 M, HEPABEHCTBO Iuleu JoNycKaeTcs He Oosee 3 M. ITopsinok
HAOJMIONEeHHH Ha CTAHUMH W HoOpMa 3amUCH MOJYYEHHBIX NAAHHBIX NPH-
BelEeHbl B MPHUJ. 8. , .
. PacxoxK/JeHHe B MPEBbILIEHHSAX, MOJyYEHHbIX MO YEPHOH H KpacHOH
CTOPOHAM peeK HJIH M0 OJHOR CTOPOHE, HO NMpH JABYX TFOPH3OHTAX HH-
CTPYMEHTa, He NOJKHO ObITh Goiee -+ 3 MM. HeBsiska npeBbllIeHHH B
3aMKHYTHIX XO[aX, ABOHHBLIX 30/ax WJH XOAaX, MPHUBS3aHHBIX K ONOP-
HBIM MyHKTaM, He JIOJXKHa OHTb GoJee + 15+/L, MM wan +4+/n, MM
npu ykcsie wWtatuBoB n Goaee 15 Ha | km xona.

2.24. Vamepenne pacCTOSHHA MeXJy penepamd HPOPHIBHBIX
JMHUH TPOBOAAT CTAJbHBLIMM pYyJeTKaMH HWJIH CBETOAa/]bHOMEPaMH.

Eciu no ycioBusiM pesibipa MECTHOCTH MpOBeJeHHe Henocpe-
CTBEHHBIX HM3MEpeHHH [JIMH HITepBa/jOB MeXIy pernepaMH 3aTPyNHH-
TeNbHO, TO HAOJMIONEHHs 32 CIBHXKEHHEM perepoB MOXXHO MNPOBOMMTh,
MOJB3ysiCh TPUTOHOMETPHUECKEMH: METOAAaMH, COTJIACHO npui. 6.

2.95. Jlnsi M3MepeHHsi PAC:TOSIHHA MeXXJy penepamH IPOQHIbHBIX
JMHHUA HCHOJb3YIOT CTaJbHbIE PYJETKH ¢ MHJJIMMETPOBBIMH J€/IEHUSIMH
WY CrelHa/bHble PYJeTKH U3 MEPHOH MPOBOJOKH C MHJJIHMETPOBBIMH
lWIKajamMu Ha KoHuax. Ki3mepeHHs NpOBOAAT Ha BeCy C MOCTOSHHBLIM
HaTsDKeHMeM [0JOTHA pyJde’kd anHamomerpoM ycuauwem 100 H
(10 krc). Ilpn m3mepeHuu HiTepBana MO pyJjeTke OepyT He MeHee
TPEX Mnap OTCYETOB C MepeMelleHHeM pYJIETKH MOC/Je KaxK1ou Maphl
OTCYUETOB HA HECKOJbKO CAHTHMETPOB. PacxoxjeHHe Mexay JI0ObIMH
ABYMsI 3HAUEHHSAMM [JIMHbl HH'€pBaja He JOJKHO MPEBBIUATE 3 MM.
Ha kaxpnom wuHTepBaje M3ME[AIOT TaKKe TeMmiepaTrypy BO3AyXa HJIH
MOJOTHA PY/IETKH C TOUHOCTBIO 10 == 1° (cM. mpua. 3).

Hamepenue [IJiH B Kax10¥ CEPHUH HAO/IOAECHHH MPOBOAAT B NPSMOM
H o6paTHOM HampaBJieHHsiX; (OpMa XKypHa/la W 3aNucH AaHHBIX IPH-
BeleHbl B npua. 8. PacxoxieHie HENOCPEACTBEHHO H3MEPEHHOM JJIMHBI
HHTepBaJa B MPSIMOM H 06paTiOM HanpaBJeHUSIX He JLOJKHO NpeBbl-
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waTth =2 MM. Pacxox/ieHue H3MEDPEHHBIX PAacCTOSIHUI Mex1y KpaH-
HAMH penepamu npogHJbHLIX JHHHH H3 MPSAMOro W o6pPaTHOro XOIOB
HE JNOJ/DKHO npesbiiaTh 1:10 000 mJaHHBI NPOGHIBHOH JTHHHH.

[lo pemepam ¢ OTKpHITHIMM LEHTPAMH AJHHBI H3MEPSIOT Hernocpesn-
CTBEHHO IO l€HTPAM Ha TrOJIOBKax penepoB, MPEABaPHUTENbHO PaCuH-
CTHB CTBOD NPO(MH/IbHOH JHHHH OT HEPOBHOCTEH IOYBBI, MeIAIOLLHX
CBOGOIHOMY NPOJIOXKEHHIO MOJIOTHA pyJieTku. [To pemepam co CKPBITBIMH
UCHTPAMH JJIHHBI H3MEPSIIOT C BHLIHOCOM MEHTPOB PENEepOB ¢ MOMOILbIO
AKECTKHX HJIH UIHYPOBBIX OTBECOB, a TaKXe ONTHYECKHUX [EHTPHPOB.
Onucanue KOHCTDYKLHME JKECTKHX OTBECOB M MeTOIMKA H3MepeHuit
AJIMH 110 HHUM HPHBENEHbI B MpUJ. 3.

2.26. ViamepeHHe [JIMH HHTEPBAJOB MEXKIYy penepamyd MoKeT
ObITb BBIMOJHEHO TaKXKe CBETOAANLHOMEPAMH CO CpeiaHel KBaJpaTH-
UECKOH MOTPEIIHOCTBIO H3MepeHHsi He Gosmee =5 mm. IlocrenoBaresin-
HOCTb BBINOJIHEHHS ONepalHi MO0 U3MEPEHHI0 PACCTOSHHE CBETONANBHO-
MEPOM DErJIaMeHTHPYeTCs MHCTPYKUHMAMH M0 3KCIIyaTalud KOHKPeT-
HOro npuéopa.

C uenbio obecrneyeHHs HaLEKHOrO KOHTPOJISI H3MEpeHHH, OOHa-
PYXeHus1 ¥ HCK/IIOUEHHSI CHCTeMaTHYECKHX MOTPEeIHOCTeH HAGJIOHCeHHUs
Ha NPOQHIbLHBIX JHHHAX CJeyeT BHIIOJHATH MO CXeMaM, NPUBENeHHBIM
B npui. 6. B 3ToM c/ydae KOHTpOJIbHbIE ONpeneneHHs NPUOOPHbBIX
[IONPAaBOK NPOBOAUTH He 06GSI3aTeJbHO. :

2.27. Tlpu yrsax HaK/IOHA 3eMHOH NOBEPXHOCTH cBhime 15° u
CHIbHO HM3De3aHHOM (rOpHCTOM) pesibed)e MECTHOCTH Olpeie/eHue
CMEILIEHHA penepoB MPOBOASIT TPUrOHOMETPHUYECKHM HUBEJIHPOBAHHEM.
BepTukanbuble yriibl npu 5TOM H3MEPSIOT TEONONMTAMH T2, Theo-010
HJIH PABHOTOYHLIMH HM, [IDH 3TOM JJIHHA JIyYya BH3MPOBAHHS HE NOJKHA
npesbimath 120—150 m. CxeMbl u3MepeHuii npu TPHUTOHOMETPHYECKOM
HHB&JIMDOBAHHWHM ONHCaHbl B npui. 6. BbicoThl npuGopoB M curnanos
H3MEpSIOT ¢ TOYHOCThIO —+1 mMm. |

2.28. Viamepenue opAHHAT NPOBOAST B CJAEAYIOLIAX caydasx:

NMpH HecorsacHoMm (Gosee 15°) NPOCTHPAHHH MOPOA H PYAHOrO
TeNa; '

[IpH OTKJIOHEHHWH HampaBJ/eHUsi NPOOHJIbHOH JHHHH Gosee 15° or
MepHeHHKYJIsipa K KOHTYPY TOPHBIX pator;

npH (PJIAaHFOBOM M JHArOHAJBHOM DACHOJOMKEHHSX HNPOTSAKEHHBIX
00BEKTOB;

Ha KOHTPOJIbHBIX perepax CTaHUHMA IMYOGHHHBIX peNepoB;

OpH HaJHYHM HA MeCTODOXKAEHHH IMOJS aHOMAaJbHBIX TEKTOHH-
YECKHUX HaNpsiKeHHH.

Hsmeperust mpoBOASIT B COOTBETCTBYM € MpHJ. 3.

2.29. TloBTopHble HabJIONEHUS HA NIPODOUIBHBIX JIUHHAX POBOASAT
lToC/Ie TOro, Kak NPOLeCC CABHMKEHHS HA HAGJIONAeMOM yyacTke pac-
NPOCTPAHUTCS 10 3eMHOH noBepxHOCcTH (cMm. m. 35 npua. 1). Hagano
CABHXXEHHUS] 3€eMHOH NMOBEPXHOCTH YCTAHABJAMBAIOT C TMOMOILBIO CTOpPO-
XKEBBbIX (KOHTDOJIbHBIX) HAaOJIOAEHHH, COCTOSIIHX H3 HHUBEJIHDOBaHHUS
PEnepoB MNpOpHUAbHLIX JIMHHA HA YY4CTKAX BO3MOXKHOTO PA3BHTHS
CABHKEHHSI 3€MHOH MOBEPXHOCTH.

2.30. Yueno nosropHbIX HaGJIOAEHHA H CPOK HMX NPOBEJeHHsi ycra-
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pAMBAIOT B 3aBHCHMOCTH OT [IOCTABJEHHBIX 3ajay H C Yy4eToM

HOTEXHHUECKHX yCJIOEMH Pa3pabOTKH PYIHOrOo Tela; OHH MOTYT
ropb H3MEHEHbl B COOTBeTCTBHH C (DAKTHUYECKHM pAasBHTHEM TOpPHBIX
GI:;()T u npouecca CABHXKCHHS.

P Jlasi M3YUYeHHUs] PasBHTHsi NPOUECCA CHBHXEHHs BO BpeMEeHH Ile-
HOAMYECKH TDOBOAAT MNOBTOPHblE HAGMIONCHHs, MPHYpOUHBAfA HX
K XapaKTEPHBIM 3Tanam O4YHCTHBIX paboT (00 M MOCJ/Je MacCoBBIX Bspzz
OB, MOralleHHs MEXIyKaMEPHbIX MEIHKOB H TMOTOJOYMH, BBIMYC
pyABl H3 MarasdHOB H T. IL).

JIAsi MOJIyueHHus! YIJIOBbIX IapaMeTpoB fpolecca CABHMEHHs, onpe-
JieJieHHAs]  BEJHYHH CABHXKEHHH M nedopManud 3eMHOH IOBEPXHOCTH
4 BLISICHEHHS Xapakrepa paclpejelieHHss HX B MyJible CIABHXKEHHS
JOCTATOYHO TPOBOJAHTHL MOBTOPHBIE HabmoneHuss 1—2 pasa B rom
710 OKOHU@HHsI NPOLEeCca CABHKEHHS QCM. n. 55 npua. 1).

MeToJHKa H TOYHOCTb HM3MEDEHHH INpH MNOBTOPHHIX HAOJIONEHHsX
aHaJOTHYHBI HAYaJbHbIM HAGJIOAEHHSIM.

2.31. Busyasnpnbie HaG/MIONeHHsI MPOBOMSAT C UEJbIO BbIBJICHHS
BHAMMBIX NIPH3HAKOB 1e(OPMHDOBAHHS TOPHBIX NMOPOJA, 3€MHOH MOBEpX-
HOCTH H I0ApabaThiBaeMbiX 00BHEKTOB, ONPENe/eH s CTeleH nedopmu-
POBaHHOCTH O0GbeKTa HAOMIOACHHH H ee H3MEHEHHs] BO BPEMEHU B 3aBH-
CHMOCTH OT Da3BHTHsl OYHCTHBIX paGoT, BbIGOpa Mep OXpaHbl U CPOKOB
PEMOHTHO-HaJIalouHbIX (MPOQpHIAKTHIECKHX) PaGOT. B paiione nabJaio-
AaTebHbIX CTAHUWA BH3yasbHble HAOMIONCHHs IPOBOASAT OAHOBPEMEHHO
C HHCTPyMeHTaJbHbBIMH. MeToauka BHM3ya/bHbIX HaAOJIIONEHHH TMpHBe-

JeHa B npua. 9.

Ha

3. VHABJIIOB,EHPISI 3A CABM)XEHHUEM MACCHUBA
FOPHbLIX NOPOJ,

3.1. Ilonsemubie Ha6GaOAaTeNbHbIE CTAHUUU 3aKJaAbIBAlOT [AJs
HabOJloieHnit 3a YCTOHYMBOCTbIO NOAPAa0OOTAHHBIX IMOPOX, PAa3BUTHEM
U (opmupoBaHMEM DAa3JHYHBIX 30H CHABHXKEHHA H AepOpMHPOBaHHSA
B nofpaGorannon Tousiie nopof. CraHiuu 3akaaibiBalOT NpPH MOApa-
00Tke oxpaHsieMbiX OGBEKTOB, PACHOJOMKEHHBIX KaK B ToJsie MOPOZ,
TaK U Ha 3eMHOH noBepxHocTH. Pe3yapTarbl HaGMIOAEHHA HA CTAHIHUSAX
HCONB3YIOT AJIsi ONpeje/ieNtsl XapaKkTepa CIBHKEHHs OO Ha MECTO-
POXJieHuu, NpPOrHO3a BEJHYMH CABUXKEHHH M JedopMalui  TOJIILH
HOpoj ¥ 3eMHOH NMOBEPXHOCTH B paHoHe nojpabaTbiBaeMblX 00HEKTOB
H NpUHATHA B HEOOXOMHUMBIX CJYYasiX CBOCBPEMEHHBIX Mep IO MNpeny-
HPEeXIEHHIO ONACHBIX MOCJHENCTBHH HX MOAPAOOTKH.

s w3ydeHusi M pelleHHsl Pa3sHOOOPa3HBIX BOMPOCOB TOPHOroO
AaBjiennsi (BHIOOP ONTHMAJbHBIX MAapaMeTpoB cUcTeM pa3paboTKH, pa-
UHOHanbHOE pacCloJIOKEHHe H KpemJieHHe BBIPaGoTOK, Mepbl 6OpbObI
C TOpHBIMH yllapaMH) 3aKNaJbIBAIOT CHelHa/ibHble MOA3EMHbIC HA0JI0-
Aarenprbie crapuuu. CnocoObl 3aKJIaiKH, MpPOBeAeHHs HaOJIONEHHH,
00paGoTKH M HMCIOJb3OBAHHS Pe3Yy/IbTATOB HAOJIOJEHHA Ha TaKHX
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CTaHLHUAX NPUBENEHDl B ClielHasbHOM JiuTepaType U B JaHHoi MHCTpPyK.
IlMH HEe paccMaTpUBAalOTCH. )

3.2. Penepnl nop3emHol Ha6/I0AaTebHON CTAHIMH 3akJaablBaioy
B CYUIECTBYIOUIMX KaNUTA/NbHBIX H MOArOTOBUTEIbHBIX TOPHBIX BbIPa.
60TKax Ha paspabaTbiBAeMOM H BbIILEIEXK ALIHX FOPH30HTAX, Clie.
LHAIbHO TPOHAEHHbIX /Sl 3TOH LelH BbIPaboTKAX, a TakyKe CKBAMKH.
HaX, NpoOGypeHHBIX H3 MOA3EMHBIX TOPHBIX BBIPA0OTOK HJIM C 3eMHOj
IIOBEPXHOCTH.

IIpu nompaGorke o06bekToB, mopMeRAMIHX oXpaHe, BbIpabOTKy
M CKBAXHHbBI, B KOTOPBIX 3aK/albiBAIOT penepbl, pacnoaaralT Mo
BO3MOXXHOCTH B ONHOH HMJH HECKONBLKHX OOGLIMX IS HUX BEPTHKAJbHbIX
[IOCKOCTSAX, MPOXONALIHX 4epe3 MOAPa0aThiBaeMblii 0GBEKT My
B HEMoCpejCTBEHHOH 6/1u30CTH ot Hero. Ecam npu 3aknaake 0J3eMHOH
CTaHLMH ONHOBPEMEHHO 3aKJalblBAIOT NPODHUILHYIO JHHHIO M Ha
3€MHOH MOBEPXHOCTH (KOMILIeKCHAsi HabliofaTeNbHas CTaHUus), To
[TOCJIeIHIOI0 CJIelyeT pacnojaraTh B ORHOH BEPTHKAJIbHOH [M/JOCKOCTH
C BbIDAGOTKAMH, B KOTODHIX 3aKJaiblBAIOT NOJIBEMHYIO CTAHIIHIO.

3.3. B cocraB nonsemHoil HabmopaTeabHO CTaHUHH BKJIIOYAIOT
paboure u ONMOpHBIE penepbl, 3a/0KEHHble B TOPHBIX BBIPabOTKAX,
H IJyOHHHbIE Perephl, 3a/10KEHHbIE B CKBAKHUHAX.

PaGoune penepw 3aknanmiBaior ¢ uHTepBanoM 10—15 m; oHH mosmx-
Hbl 110 BO3MOXHOCTH 06pa3oBbiBaTh [psiMble MPOMUIbHBIE JHHUM.
IIpn  Heo6xomumocTn crymenus penepoB HMHTEpPBAJ MEXAYy HHUMH
YMEHbI AT 00 3—5 M.

OnopHbie perepbl 3aKNafBIBAIOT HAa KOHIAX MPOMHUIBHBIX JHHHI
'(He MeHee IByX) 3a npeaenamu o6JacTH CABHKEHHSI HA NAHHOM TOpH-
30HTe. X NpHUBS3BIBAIOT K HCXOAHBIM penepam, /st 3TOrO HCHOMB3YIOT
Penepel MON3EMHOH MapKIiuei1epcKoi OMOpHOH CceTH, pacno/oxKeHHble
BHE OOlUel 30Hbl BJIHSIHHS I'OPHBIX paspaGotok (cm. n. 22 npun. 1).
Ecnu onopuble penepbl 3an0xuth He/lb3s, BCE H3MEpEeHHS M Mocse-
AYIOULYI0 HX 06pabOTKy BENyT OTHOCHTEIbHO pabouero pernepa, Hau6o-
JIEE YNAJICHHOTO OT OYHCTHBIX pabot. [11aHOBOE H BBICOTHOE MOJIONKEHHs
9TOro pernepa npd HadajlbHOM H NOBTODHOM HaGJIONEHHAX OIpeeNTIoT
HEMOCPENCTBEHHO OT MCXOAHBIX penepos.

PaGouue u omopHeie pemepsl saknagbiBaioT B [I04YB€, KDOBJIE HJIH
B 0OKax BBIDAGOTKH B 3aBHCHMOCTH OT BO3MOMHOCTH Haubosiee MJiu-
TEJBbHOM HX COXPAHHOCTH, YI06CTBA 3aKJAaAKH H Ha0JII0eHHH.

3.4. Habnonenus 3a casuxenuem u nehopManusiMH TOMILHU OpOJL
Ha HEMOCTYIHBIX A/l HEMOCPENCTBEHHbIX HaGJIOAeHHH yuacTKax npo-
BOIAT C MOMOILBIO TJIyOHHHBIX DEepoB, 3a/J0KEHHbIX B CYILECTBYIOLIHUX
HJIM CIELHAJIBbHO NMPOHAEHHBIX CKBAXKMHAX H3 TOPHbIX BbIDAOOTOK HJIH
C 3eMHOH MOBEPXHOCTH. OCHOBHbBIE CBeNEeHHS O MeToaax HabJwoaeHui
34 CIBHXXEHHEM TOJIUH NMOPOA C MOMOLIBIO IVTyGHHHbBIX penepoB mpu-
BeleHbl B NpHUI. 7.

3.5. KoHcTpykuust penepoB n croco6bl ux 3aK/JalKH Ha MOA3EMHBIX
HaGJ/II0AATeNbHBIX CTAHUMSAX LOJKHBI 00€CIeUnTh: NPOCTOTY H3rOTOBJe-
HHS1 H YCTAHOBKH (3aK/aJKH) MX B FOPHOI BbIDAa0OTKe; NPOUYHYIO CBA3b
€ MACCHBOM IMODOA, HMCK/MIOYAIOULYI0 BIHSHHE B3PHIBHBIX PaGoOT M Jio-
KaJIbHBIX  OTCJIOGHHH [MOPOA Ha KOHTYPe BHLIPAGOTKH; JJTUTEIbHY IO
20

! HOCTDB;  YAOGCTBO (MPOBELEHHs] HAO/IOACHHH. PeKOMGHILyEbeIZe
s uuu’ penepoB M CHOCOOBI HX 3aK/IAJAKH NPHBELEHbI B MPHJ. 2.
KOHCTPW}(ECJIM B COOTBETCTBHH C TNPOEKTOM HabJ/ioaaTe/JbHOH CTaHUHH
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3.13. Hamepenue paccrosiuuii MEXIy penepaMH B Ka)KI0H cepuu
NIpDOBOAST B NpPAMOM H OODATHOM HaNpaBJeHHSAX COIVIACHO Ii. M. 224,
2.26.

Ha penepax, sanoxeHHbix B 6oKax BbIDAOOTKH, H3MepeHHsl Mpo-
BOAAT HENOCPENCTBEHHO IO LEHTPAM Ha TroJOBKax penepoB HJH no
LUCHTpaM CHEMHLIX HAKOHEUHHKOB, 3aKpervisieMpiX Ha penepax Bo Bpems
HaOJIIOACHHS, eC/ik penepbl BO M3GeKaHUe HX HOBDEXAEHHS 3aJ10KeHb]
«3alONJIUI0> B CTEHKe BHIPAGOTKH (M. npuai. 2).

Llentpot penepos, samoxenunix B nouse HJIM KPOBJIE BBIpPAGOTKH,
BLIHOCAT C MOMOLIBIO K€CTKHX M LIHYPOBBIX OTBECOB HJIH ONTHYECKHX
ueHTpupoB. Ilpu stom ukcupyior paccTosiiue OT ueHTpa penepa
A0 MeCTa NpHIOXKEHUS PYJIETKH AJsi BBEACHHS MONPAaBKH 3a MpeBbillle-
Hue. Koraa uenosmbayor xecrkue OTBECHI, MMONPABKU 32 MNpEBhIlIEHHEe
TOUCK MDHIOKEHHUSI PYJNEeTKH BBOLAT TOABKO IpH nepexoje OT H3mepe-
HHH 1O KECTKHM OTBecam K Apyromy crnoco0y: u3mepeHuii (Hemocpen-
CTBEHHO 110 TOJIOBKAM Denepos, ¢ NOMOILbIO IHYPOBBIX OTBECOB H T. I.).

3.14. Uamepenue opauxar Ipy HEOOXOXHMOCTH (CM. m. 2.28) mpo-
BOIAT B COOTBETCTBHH C NpuJa. 3.

3.15. B BeIpaGotkax ¢ yriamu HakjoHa Gosee 15—20° cpBuxe-
HHE PENepoB B FOPH3OHTANbHOH H BEPTHKANBHON MIOCKOCTHX onpene-
JISTIOT TPDHIOHOMETPHYECKHM HHBEJIHPOBAHHEM [0 METOMKE, MpHBENEH-
HOH B npui. 6.

3.16. Habmionennss 3a capukennem IMIyOMHHBIX DENepoB COCTOSAT
B M3MEDEHHHM CMeILleHHH penepoB B0 OCH CKBAMHHLI OTHOCHUTENBHO
YCTbsl (KOHAYKTOPA CKBAM<HHbBI, MOHTAMKHOI ‘Pambl) H omnpeneneHuu
a0COMIIOTHBIX CABHKEHHUH YCTbSl CKBa*KHHbI B BEPTHKAJIBHOH M ropH-
30HTA/IBHOH IJIOCKOCTSIX OTHOCHTENBHO OMOPHOTO MU  GJauxkatiliero
pabouero penepa Ha6.OnaTeNbHON CTaHuuu. Metonsl onpenenenus
CMELIEHHH  PEenepoB, KOHCTPYKLUHU PENEPOB  H  PEruCTPUPYIOLIUX
YCTPOHCTB NpHUBEdEeHbl B npua. 7.

3.17. Hauano nposenenus TOBTOPHbIX HAGJIOAEHHHA NPHYPOUHBAIOT
K Haualy CABHXEHHS NODOA HA yyacTke HaGJIONATENbLHON CTaHIHH,
Hasi onpenenenusi wauana cusukenus MOPOL NPOBOASIT CTOPOXKEBbie
-(KOHTpOJIBHBIE) HAGMONEHHS — HHBENHPOBAHHE PENEPOB, PaclosoxkeH-
HBIX BOJIM3H OYHCTHBIX PaboT.

- 3.18. Kaxznoe mnoeropuoe HaO/II0JieHHe  JI0JXKHO  COCTOSITH M3
OLHOH IHOJNHOH HAH HENOMHON Cepun HaGJIONEHMH, BBIIOJHAEMBbIX
B NPSIMOM M 0GpaTHOM HampaBJeHHUsIX.

3.19. Ilepuoanunocts MOBTOPHBIX  HAGMIOACHHH yCTaHABAMBAIOT

B 3aBHCHMOCTH OT INOCTaB/IEHHBIX 3ajay, NOAJICKAUIHX  PelIeHHIO
Ha OCHOBE pe3y/bTaTOB HaGJIOACHHH, H TOPHOTEXHUYECKHX YCIOBH#H
PaspaGoOTKH PYAHBIX Tel Ha JAHHOM ydacTke.

[Ipn wusyuenuu passurus iponecca CABHXKEHUS MonpaboTaHHON
TOJIILM TIOPOA BO BpPEMEHH CPOKH MOBTOPHBIX HabJIOIeHHH NIPUYypoYH-
BAIOT K Haubosiee XapaKTepHbIM 3Tamam NPOBEICHHST OYHCTHBIX paboT
H HaOJIONeHHH Ha NOBEPXHOCTH.

3.20. OnHoBpemenHo ¢ HHCTDYMEHTA/NbHBIMU HaOJIOAEHHSIMH  Bbi.
TOJIHAIOT BU3yaJibHble HAGMIONEHHS B OYHCTHBIX W [TONTOTOBUTEIbHBIX
BBIDAOOTKAX, ONUCHIBAIOT B CHEHUHANLHOM XKypHajle BCe BHIHMBIe
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JIOTMUECKOH Ca1yKO60# NMpefnpHsTHsi).

4. HABJIIOJLEHHS 3A ﬂOﬂPABATblBAEMbIN;‘P;l
COOPY)KEHMSIMH, TOPHBIMH BbIPABOTKA
| W IPYTMHMH OFHEKTAMH

‘ OBbEeKTOB, MNoAJexa-
npd nogpaboTke O

. CoraacHo pa6ore [4] i
mm‘(l'cl)xpcaﬂe nJs olixpeﬂeneﬂuﬂ 3(hHeKTUBHOCTH anHHTI;XOMflI())HBJIpeHHH
H npenynpe;xueﬂuﬂ OTBETCTBEHHBIX JIHL H oprauusat;y;‘m b g

nedopmaiuii B 5THX 00bekTax 3a HHMHﬁ YCTaH:;;IHHbIX sl

HabJaonar ;
yeckue HaOJI0JeHUsl Ha CleldalbHbIX g
" B 3aBHCHMOCTHM OT pAaclOJIOXKEHHsI Mojpa

HAa OCHOBE
‘ INPHUHATHIX Mep OXpaHbl H BONPOCOB, HojJiexx allux peleHuio

crieliiaJibHbie - HaOJaoaaTebHble CTaHUUH

i i mo-
B o naGuonenay, GbEeKTax, HO TaKXKe Ha 3eMHOH Mo

3aKJAaabIBalOT He TOJNBKO B 3THX O
BEDXHOCTHU U B TOJIile MOPOA.

CNEILUAJIbHBIE HABJIOAATEJIbHBIE CTAHLLUH
HA 3EMHOM NOBEPXHOCTH
4.9, CneuuanbHble HabJOAaTeJbHble CTAHUWH Ha 3e1s;xoﬂu(ﬁxn(())631e)z§:
Hocrﬁﬁamauuaamr B OCHOBHOM MNpH moapaboTKe cjaeny
o Ui (AomoB, IIKOJ,
SKUJIBIX 4 OOlIecTBEHHbIX 3JaH
6031?{?4)[{:na:;$ﬁf{HCTpaTHBHbIX 31aHUH, MAarasuHoB, JOMOB KYJbTYDbI

HT 1), .



|

NPOMBILIVIEHHBIX  3laHUHA = (3aBOACKHX
(habpHK, PYAHHYHBIX MacTepcKHX,
NOABEMHBIX MalllKH) ;

JIMHUHA KeJe3HBIX JOpPOr H TPAHCIIOPTHBIX COOPYKEHUH (MOCTO
NMyTeNnpOBOOB, BUALYKOB):

L€X0B, 060raTtuTebH by,

HalllaXTHbIX 31aHHH M 31aHyCH
B

asgx 3aKJ/JaabIBAlOT pernepbl H BO BHYTPEHHUX KOJOHHAaX, a TaKxe
y4d

ax NepeKphITHH.
6?J;)1;HToBble penepsl 3ak/aaAbIBAIOT MPOTHB CTEHHBIX penepoB Ha

crosinnn He MeHee 1,6-—2,0 M or pyHAameHnTa, Ho He Guxke 0,5 M oT
ac
ocTku (cM. nmpui. 2).

HHKEHEDHBIX COOPYXKEHHH (BOLOHANOPHbIX GAIl€H, AbIMOBbIX prcOTMKoma nepen noapaGoOTKOH 34aHHS TpeOyercsl yTOUHEHHe OXKHAa-

LIaXTHBIX KONPOB, GYHKEPOB, 3JIeKTPONOACTAHIHI, ONOP JUHUH 3JIEKT PO,
nepenau);

TE€XHOJIOTHYECKOIr O OGOpy,[loBaHHﬂ (IHE]XTHI)IX NOABbEMHBIX Malluy

x jedopManHuii 3eMHOH NMOBEPXHOCTH, HA YYACTKe MEXIy 3/]aHHEeM
eMb; WOIMKAIOUIHMHCS K HeMy TOpHbIMH paboTaMH 3ak/ajablBaloT
n

OJIHUTEJbHbIE JIHHHH TPYHTOBbIX PernepoB.

BEHTHJIATOPOB, 00OPYNOBAHHSL O0OraTHTENbHBIX $abpuxk wu 3aKJ1a110q'11°n46 Ha6/ioenist Ha CTaHUMHM TPH MOAPaGOTKe 3[MaHHMHA 3aK/i04a-

HBIX KOMIIIEKCOB, KOTJIOB, MeTaso00pabaTeiBAIOLUIHX CTAHKOB JULHHOJ
GoJiee 6 M, MOAKPAHOBBIX myTedl u T. 1.)

CAHUTAPHO-TEXHUYECKHX ceTel
' KAHAJIH3ALMOHHDbIX CeTeH);

BOIHBIX OOBEKTOB (pekK, KaHaJoB, BOZOXPaHHJIHUILL,
JIMIL H LIJIaMOOTCTOHHHKOB) ;

JHEHCTBYIOIHX KApbepOoB, CKJOHOB rop,
KaTb OIOJ3HH;

APYTHX OOBEKTOB.

4.3. Ha cneunaneublx Ha6ai0aaTeNbHBIX CTAHUHAX ONpPeNesiion

’

(BomONpOBO/10B, TENJIONPOBOIOR,

Ha KOTOpPbIX MOTYT BO3HH-

10
rge JaHu#

n 3 .
u:ﬁ::af'“e HEeoOX0AHMO oOpaulaTb Ha COCTOSHHE HECYLIHX KOHCTPYK
B

XBOCTOXpaHPLu“ﬁ (HaJMuHe TPELlHH, OTKJIOHEHHH OT MepBOHAYaNbHOrO OO EHHS,
MpOrHOOB). ;

csi B HUBEJMPOBAHHM CTEHHBIX M TPYHTOBBIX pernepoB, H3MepeHHH
i 30HTA/bHBIX PACCTOSHUN MEXKAY HUMH H HaOJIONEeHHH 34 ne<p0p1\6/la-
nyTemM Bu3yasbHOro ocmorpa. Ilpu sTomM ocoboe

' B 3JaHHUAX H COODPYXXKEHHsiX YCTAHABJHBAIOT KOMIJIEKC NaTYHKOB,

npHOOPOB M MPHUCIOCOO/NEHUH, ¢ TIOMOLIBIO KOTOPBIX MPOBOASAT Ha6m(3~
,z[l:e)HHﬂ 3a HanpsDKEHUSIMH U AedopMalHsIMH B KOHCTPYKLAAX 31aHHH.
B rtakux ciaydasx Hab/aio4eHHsi OObIYHO BhBINOJHSAIOT C IIPHBJIEUEHHEM

BEJIMIHHBL CABHX@HHH H ledpopMannii Kak mogpa6aThiBaeMbix 061,eKTOB,cneuﬂaﬂmnpogaﬂuux OpraHu3alyy.

TaK M 3eMHOM NoBepXHOCTH. C 3TOH Lebio B noaApabaTbiBaeMblX 0ObEK-
Tax yCTaHaBJMBAIOT CTEHHbIE Pernephl, MasikH, 3aMepHble MapKH, 1aTUYUKY
HJIW JpyrHe 3aMepHble YCTPOHCTBA, 4 HA 3eMHON [OBEPXHOCTH BOJIH-
3H MOAPabaThIBAEMbIX OGBEKTOB 3aK/aiAbIBAIOT JUHHH FDYHTOBBIX pe-
I1epOB.

KoHerpykuun onopubix  u pa6ouux CDYHTOBBIX DENepoB MOJMKHEI
ObITb TAKHMH K€, KaK H Ha HaGJI0fAaTelbHbIX CTAHUHUAX [AJI51 Ompeje-
JICHUSI NapaMeTpoB INpolecca CABHKEHHS 3eMHOil nosepxHoct. Kon-
CTPYKLHH CTEHHBIX DeNepoB, MasKOB H 3aMepHBIX MapoK MPHBEAEHDI
B IpHI. 2.

4.4. IlnaHoByio u BBICOTHYIO IDHUBSI3KH DeHepoB HabJ0aaTe]bHO
CTaHlUHH K ONOPHOH MapKUIeHAEPCKOH CeTH M HaGJIoeHHs 32 CIBH-
KEHHEM TDYHTOBBIX M CTEHHBIX DerepoB B BePTHKANbLHOH M TOPHU30H-
TaJbHOH MJIOCKOCTAX Ha CHelHabHbIX HaOJIOATeNbHBIX CTAHIHSIX
BBIIOIHAIOT TEMH K€ CHoco6aMH W MeTOdaMH, KOTOpble MNpPHUMEHSIOT
Ha HaOJIIOfaTeNbHbIX CTAHUHAX A5 ONpPENeJIeHHs] napaMeTpoB Mpo-
HeCca CIBHXKEHHsS 3eMHOH MOBEePXHOCTH. MeTONHKA HaGMIOfeHHst mo
MasikaM, 3aMepHbIM MapKaM H JDYCHM 3aMepHbiM yCTpOHCTBAM H3JI0-
XKeHa B npua. 3.

4.5. I[lpy noxpaboTKe rpamAAHCKUX KHABIX K OO0 LLeCTBEHHbIX
SNAHHH, a TakKxXe IMPOM3BOACTBEHHBIX 31aHHI NPOMBIIUJIEHHBIX Tpej-
NPUSATHA CTEHHBIE Penepbl 3aKAaibBAIOT B byHnamenTax wau mokossx
HHKE CJ1051 THADOH3OMSALMK 110 BCeMY NEPHMETDPY 31aHUs yepes paBHble
HHTepBaJbl oT 4 10 10 M. Ha kaxpno#i CTOpOHe 3mammusi foKHO ObITh
3aJI0XEHO HE MeHee TPex CTeHHbIX pemepoB. Paccrosinus MeXay pere-
PaMH B KapKacHbIX 31aHHUAX MOJKHbI COOTBETCTBOBATH [1ary OCHOBHBIX
KOJMOHH (cT0s160B). CTeHHbe penepsl 3aKAaabiBAIOT HEMoCPEeACTBEHHO
B HAPYXHbIX KOJOHHAX HJIH MX (yHIaMeHTax (6a3ax). B oTaesbHbix
24

4.7. Tlpn nosiBleHHH B CTeHaX, KOJOHHAX M JIPYTHX yacTax noapa:
GaThIBAEMBIX 34 aHHH M TNPOMBILLIEHHBIX COOPYXEHHH TpelHH ycTa
HaBJMBAIOT Masiku IJ151 Ha0JI0eHUS 32 U3MEHEHHEM PasMepoB Tpeuzxng.
[llupuHy H [AJIMHY TpELIMH, a Takxe AaTy H3MepeHHus 3am1?(b1;r;mﬂ
B XypHasa. [as HEroCPeCTBEHHOr0 H3MEpEeHHsl LHPHHBI pac ap v
TPEWMH MPHMEHSIOT: M3MEDHTe/bHbIH KJIMH, IMPO3pauHblid Tpadap .
HAHECEHHLIMH HA HEro JIMHHSIMH DPas3/JHYHOW TOJIIHHBI, CTaJbHYIO JH
HelKy. [liisi u3MepeHHsl TPELIMH B HENOCTYNHBIX MecTax HpHMeHmO’l-‘
I1a30MEPHYI0 OLleHKY LIMPHHBI TPELIHHBI 1O CPaBHEHHIO C Henoc;})(e;)(le
CTBEHHO HW3MepeHHbIMHM TPEIlMHAMH Ha O/iMXKallieM yvacTke, a Ta b
MSMEpeHue Mo najbHOMEPHOH ILIKaje ONTHYeCKHX NPHOOPOB € (HKCH

OB aCCTOSIHHUH. .

i ,I?Iz%ﬁi(o;eﬂm 3a nedopManusAMH Hapy:KHBIX CT€H 3MaHUH MOXHO
TaK¥Ke 0CyIecTBASATh METOA0M (oroduKcanun WM METOLOM ¢dororpam-
METPHH, pUBEAEHHBIMY B CelHadbHOH JuTeparype. [0

48. Ilpu nosiBNEHHH MePBbIX MNPH3HAKOB AehopMauHH 3]
(BOSHMKHOBeHHH mNepBHIX TPEUIHH B CTeHax, PacKpbITHH 0CaL0YHBIX
HUBOB B 3naHHsAX C KOHCTPYKTHBHBIMH MepaMH 3alHThl) HEOOXOLMMO
1IpOBecTH momosHuTeNbHBIE HAOGJIOAEHHS 110 penepam HaGJiolaTe/IbHOH
CTaHuuy u 3adukcUpoBaThH BCe BH/IMMbI® TPOsiBJICHHS neQ)opMaunoH
SAaHu#, He3aBUCHMO OT paHee HAMEUEHHOH Nporpammbl HaGJlIoleHHH.

4.9. Ipu nonpa6oTke MNPOMBIUIIEHHBIX 34aHHA H COOPYXXeHHH,
HMEI X oTBeTCTBEHHblE arperaThl, HamnpuMep MOCTOBblE KpaHbl,
UIOXHble cTaHKH, MeXaHH3Mbl W JApyroe o6opyaoBaHHe, HEOOXOAMMO
Habmionar, 3a W3MeHeHHeM MX MOJNOXEHHs B MJaHE W MO BHICOTE.

Ilpu nabaioneHusx 3a MOAKPAHOBBIMM MyTAMM MOCTOBBIX KpaHOB
POBOAT HUBENMPOBKY TOJOBOK . PENBCOB, M3MepeHHe UWIMPHHBI KOJeH
1 8a30poB na crhikax penbcos. Ha xosonnax, Hecyuiux nonKpaHosblzeS



IyTH, YCTAHABJMBAIOT CTEHHbIE penephl, O KOTOPbIM IPOBOASAT HHBg
JIHPOBKY M H3MEpEHHe JUIHH KaK B NMPOJOJBHOM, TaK H B MOMEPEUHq)
HanpaBJeHHH,

B ¢ynnamentTax cTaHKoB M ApPYroro o00pynoBaHHS 3akJiaibiBaly
He MEHee UYeThIpeX perepoB H BbIIOJIHSAIOT HHBEJIHPOBAHHe, MO3BOJy,
ouiee ONnpenensiTb HAK/AOHB (DYyHAAMEHTOB B JIOGbIX HalpaBJeHHsy
Ilpu nosBrenun TpemHH B (pyHAAaMeHTaX yCTaHABIHBAIOT MAasiKH )
NPOBOAAT HabJIOAEHHS] 32 H3MEHEHHeM Pa3MepOB TPellHH.

4.10. Tlpu yacTHYHOHR HJIM MONHOH BbIEMKE OKOJIOCTBOJBLHBIX npengq
XPAHHTEJIbHBIX LEJIHKOB M OKOHTYDUBAHMH I€/MKA OYMCTHBIMH palq
TaMH Hapsly ¢ HaOJIOAEHUSMH B TOJILE NOPOJ NPOBOASAT HHCTPyMey
TaJibHbie HAOMIONEHUSI 34 COCTOSIHHEM COODYXKEHHH MONBEMHONO KoM,
JeKca (HaAaXTHOrO 3laHHs U 3[4aHHSI ObEMHON MaUIHHbBI), a TaKxk;
HaO/IIONeHNs] 8 CABHXKEHHeM 3eMHOH MOBEPXHOCTH B paiioHe OXpaHs.
EMBIX coopyxeHud. Habuionenns BKIOYaT cienyoune BHAb pabor
HHBE/IHPOBAHHE CTEHHBIX PENepoB, 3aJ0MKEHHbIX B HAAMIAXTHOM 3[aHuj
H 3]laHHH NONBEMHONH MAlUMHbl, OCEBbIX W MOAXOAHBIX MYHKTOB; HHBe

JMDOBaHHE CTEHHBbIX pelepoB HJH MapoOK, YCTAaHOBJIEHHbIX Ha onopay

CTaHka M YKOCHHax Komlpa, a Takke Ha (QyHAaMeHTe NMOLLEMHOH Ma
WHHBL (B KAyecTBe PenepoB MOXKHO HCIOJb30BATh aHKepHbIE 60JIThI),
HaOJ/IONIEHHsI 38 HAK/JIOHOM KONPa M Baja NOLBEMHOH MAIIMHBI KOH
TPOJIbHBIE H3MEPEHMs YIJIOB JeBHallud MOABEMHBIX KaHATOB Ipj
BEDXHEM [MOJNOXKEHUM KJeTH (Ha MPHEMOYHON MIOLLALKE); HHUBENHDO.
BaHHe penepoB H H3MEpeHHe DACCTOSIHME MeXJy penepamMu Ha Mpo.
(QHUIbHBIX JHHHAX, 3a70KEHHBIX HA 3€MHOMH NOBEPXHOCTH.

st TOro yTo6bl MONYYHTh NAHHBlE O PA3BHTHH CABUIKEHME H Je
(opmalui 3eMHOH NTOBEPXHOCTH B HaNpaBJeHHH OXpaHsIEMBbIX O0BEKTOB;
NpOQH/IbHbIE JHHHH 3aKJAalblBAlOT M0 BO3MOXKHOCTH HepreH HKYIsIPHI
K (QPOHTY MONBHTaHHS OYHCTHBIX BHIPAGOTOK B LEJNHKE H yepes cepe
IHHBl OXPAHAEMBIX 0O'BEKTOB.

4.11. Ilpu noppaGoTke eJe3HBIX A0POr Has nojapabarblBaHMI
OYMCTHBIMH BBIDA0OTKaMH 3aK/1aAbIBAlOT HabJI0AaTelbHble CTAHLHH
BKJIIOYAIOUIHe:

NpOoGHIbHbIE JIHHUH TPYHTOBBIX DPENEPOB B T/aBHBIX CEYEHUSY
MYyJIb/bl CHABHXEHHSI [JIsI ONpe/e/ieHnsi NapaMeTpoB MNpolecca CABH-
’KEHHs] 3E€MHOH MOBEPXHOCTH M KOPPEKTHPOBKH DACUETHBIX (MPHHSTHIY
B MpPOEKTe MOAPaGOTKH) BEJHUMH CABHXKEHHA M JedopMmauuil 3emHol
MIOBEPXHOCTH MO/ NOJOTHOM XKeJe3HOH NOPOrH;

JIMHUH TDYHTOBBIX DpEMepoB BAOJAb OCHOBAHHS MOJOTHA KEJIE3HOl
A0pOru IJIsi MONyYeHHs] BENHYMH CABUXKEHHH W jnedopmauuii semuoil
MIOBEPXHOCTH M0/ MOJOTHOM >K€/1e3HOH JO0pPOrH;

JIMHHH 3a0HMBHBIX DENEpPOB HA BepXHeH MJIOULajKe 3eMJSTHOTO Mo-
JIOTHA MeXJly OpPOBKOH OTKOCa MoJOoTHA W 6aniacTHOH MPHU3MOi aJf
NOJTYYeHHs1 JaHHBIX 00 OCELaHHSIX H TOPH3OHTANBHBIX CHABHMKEHHSIN
MOJIOTHA KeJIe3HOH NOPOTH U ONpeesieHHs] MeCT H 06'beMOB PEMOHTHbIX
pabor.

HaGuionennss na crauuum BKAKOYAIOT HUBEJIHDOBAHHE penepoB #
M3MEpeHHe paccrosinuit Mexay Humu. [lpu nuaronanvrom u ¢JanrosoM
pacroONOMeHHsIX MOJIOTHA KeJe3HOH LOPOTH OTHOCHTEJNbHO MPOCTHPa-
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g pYAHBIX Tel Ha NPOQUAbHBIX JHHHUSIX, 32/10XKEHHBIX BOJb MONOTHA,
H;:e}lye'r M3MEPATb OPAMHATBHI JAJs ONPENEJEHHST MNONEepeyHbIX CABH-
f;(eﬂﬂﬁ [0JIOTHA.

OJHOBPEMEHHO C HAOMIOJEHHSAMH 3a CABHXEHHEM PenepoB IPOBO-
JAT H3MEDEHHE 3a30pOB B CTHIKAX PE/NbCOB U HHBEJMPOBAHHE TOJOBOK
enbcoB. COOHPAIOT TaKXke CBEJGHHs O NPOBEJEHHOM PEMOHTe BepXHEro
crpoeHusi MyTH (moacekinka OGansacta, pas3roHKa CTHIKOBBIX 3a30POB
u ap-).

4.12. Ilpu nmoapa6oTke TpyGONPOBOAOB NMPOBOASAT HAGMIOLEHHS 32
c/IBHXKEHHEM 3EMHOH MOBEPXHOCTH B 30He TPYGOMPOBOAA, HANPSKEHHO-
AeOpMHPOBAHHBIM H TEXHUUECKHM COCTOSHHAMH TpyGonposona. s
pabJIo/leHHH 32 CIIBHXKEHHEM 3€MHOH MOBEPXHOCTH B 30HE NMOAPAaOOTKH
TpyOONPOBOAA 3aK/aJbIBAIOT TIPYHTOBbIE penepsl BAOAbL TPyGOMNpo-
popa B 1,0—2,0 m or kpas tpanumen. Paccrosinue mexny pemepamu
fponxkHO cocraiath 10—15 M. HMHcrpymeHTasnbHble HaGJIIOIleHHil
BKJIIOYAIOT HHBEJIHPOBKY TDYHTOBBIX PENEpPOB H H3MEPEHHe PacCTOSIHHH
MexAy HHMH [0 MeTOAMKe HaOJIOJeHHH 3a CABHIKEHHEM 3eMHOMH
[OBEPXHOCTH. ,

Jlis HaG/IIOIeHHH 32 COCTOSIHMEM TPYOGONPOBOLOB B 30HAX HAHGOJb-
WHX OXHAAaeMblX Ae(opMauuii 3eMHOH MOBEDPXHOCTH HX BCKDPBIBAIOT
CHEUHANBHBIMH KOJOJAUAMH, uyppamMH H TpaHUIESMH, KOTOpbie MpH
CEKI[MOHHBIX TPyOONpPOBOAAX PACHOJAraloT B MECTAaX CTHIKOBBIX COEIH-
Henud. HaGnofenusi 3a HanpsikeHHO-1e(OPMHPOBAHHBIM COCTOSIHHEM
TPYOONPOBOAOB B 3aBHCHMOCTH OT HX HA3HAYeHHS] W KOHCTDPYKIHH
BKJIIOUAIOT:

AJIsL CTaJIbHBIX MOJ3EMHBIX H HA3€MHbIX HAlNOPHBIX TPYGONPOBOAOB —
u3Mepenue aedopmaruii Tpy6 B  OTAEJNBHBIX TOYKAX, BbIUHUCAEHHE
PACTATMBAIOLIMX HaNpsiKEeHWH H NPOBEPKY YCJIOBHH MPOYHOCTH (BbI-
HOJIHSIOT  CMelHa/H3HPOBAHHbBIE ODPTaHM3allMH) B  cayuasX, KOr/a
pacuethble TedopMalHH 3eMHOM MOBEPXHOCTH IPEBBLIMIAIOT AOMYCTH-
MBbI€ /il JaHHOrO TPYyGOnpoBo/a;

AN TIOA3EMHBIX M Ha3eMHBIX CEKIHOHHBIX TPy6ONpoBOAOB —
MSMEpeHHe MOABHXKEK CTHIKOBBIX COeJHHEHHH H MPOBEPKY KOMIeHca-
UHOHHOH crocoOHOCTH CThIKOB. C 3TOH wLe/Nbi0 MO 06€ CTOPOHBI CTHIKO-
BOTO coenuHeHMs] JOJXKHBI ObiTh HAaMEUEHbl MOCTOSIHHbIE TOYKH /S
CHCTEMaTHYECKOTO H3MEepEHUs! PaCCTOSIHUS MEXIy HUMH,

~ AJIs caMOTeuHbIX TPYyOONPOBOLOB HAPSAy C HAOMIOLEHHSIMH 34 COCTO-
AHUEM 1 paGoOTOll CTHIKOBBIX COEJMHEHHI — HUBEJIHPOBKY AHA JIOTKOB M
TPY6onpoBos10B, a Takke NPOBEPKY YCJOBHI CAMOTEUHOCTH:

AJIsL 3cTaKaAHbIX TPYGONPOBOAOB — HHCTPYMEHTAJbHbIE H3MepeHHs
OCE€Nanusi W rOPHU3OHTAJNBLHOrO IepeMeleHHUs] OlIOp H HX HaKJIOHOB,
NporoNBLHOrO U nonepeyHoro mnepeMeleH il Tpybonposojga Ha onopax,
d TaKkxxe (GuUKCaUUIO U 3aMep TOBPEeX ACHHI onop.

OnHoBpeMeHHO ‘¢ HMHCTPYMEHTA/BHBIMH HaGMIOdeHUIMH NPOBOASAT
Bd3yanbuoe o6csenoBanne Tpaccel Tpy6onposoaa. Ilpu 3stom ¢ukcu-
PYIOT cocrosinue Kosmomues, yreuku TPAHCIIOPTHPYEMOH KHAKOCTH,
B3aumnoe nepemelenne rpyHTa (omop) u Tpyb, a Takke Apyrue
::HILHMble nposiB/leHHs1 MOAPAaGOTKH TPyGONpOBOAA H 3€MHOH MOBEpX-

ocTy,
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4.13. Ilpu noapaGoTKe BHICOKHX HHXKeHEpPHbIX COOPYMKEHHH C MaJloj y

IIOULA/bI0 OMOpPbl (ABIMOBBEIE TPYObl, BOJOHANOPHbIE GallHH, OYHKEpa
onopsl JIAI, TeneBH3HOHHBIE W pajHOpeseiiHbie GallHH) B dyHAaMER.
TaX COOpPYKEHWH 3aKnaiblBalOT CTEHHble perepel, a MPOTHB HHX H I
nmepuMETPY OCHOBAHHS Ha ylajeHHH He MeHee 2—3 M OT (yHAaMey,
Ta — IpyHTOBHIe penepbl. KpoMe HUBEIMPOBAHMS CTEHHBIX U IPYHTOBLIx
penepoB NPOBOAAT HAGMIONEHHs 34 HAKJIOHAMM COOPYXKEHHH B Harlpag,
JIEHUSIX TMPOCTHPAHUS M MANEHHS DYAHbIX TeJ. \

4.14. Tlpu nonpa6oTKe BOJAHBIX OOBEKTOB B HEMOCPENCTBEHHO)
6JM30CTH OT HHX 3ak/JanbliBaloT HabJIofaTe/lbHble CTAHIHH [y
onpejieieHusi MapaMeTpoB CABHXKEHHUS 3€MHOM MOBEPXHOCTH, 4 B Bhy
pa6oTkax 060pPYAYIOT FHAPOMETPHYECKHE MOCThl, HA KOTOPbIX ONpeaes,
0T MPHUTOK BOABl A0 MOAPAGOTKM H BO BpeMsi MOAPAGOTKH BOAHOI
o6bekra. [Ipu moapaboTKe BOJAOXPaHW/IHIL, XBOCTOXPaHH/IHLL, MPYLoy
M JPYrHX BOAHBIX OOGBEKTOB, HMEIOUUX HCKYCCTBEHHbIC COOPYXKEeHH;
B BHU/E MJOTHH, 1aM0, BOLOCAHBHBIX YyCTPOUCTB, BOAOMPOMYCKHBIX JIOTKO}
WM KaHaJOB, BBINOJHSIOT MHCTPyMEHTa/bHble H BH3yaJbHbie HalJIio.
JIEHHS 3a COCTOSIHHEM 3THX COOPYMKEHHH.

MucTpymeHTanbHble Ha61I01€HHS BK/IIOYAIOT HUBEJHPOBAHHE H M3l
MepeHHe pacCTOSHUH Mex1y pernepamu, 3alO0XkKeHHbIMH [0 BEpXHeM)
rpe6HI0 M Yy OCHOBAHHMA IJIOTHH H AaM0, a TakKxKe yCTAHOBJIEHHBIM]
B BOJOCJAHMBHBIX YCTPOHCTBAX M OOJHLOBKE JOTKOB H KaHasoB. Busyl
a/bHO (PUKCHPYIOT BCE BHAUMBIE MPOSIBJICHHUSA CABHKEHHH U AedopMallyi
B COOPY2KEHHSIX W TODHbIX BbIpaOOTKax (TPeLLHHbI, MPOCAAKH, MPOCH
YyUBaHHE BOAbI U T. IL).

4.15. Ilpu coBMecTHOH pa3paGOTKe MECTOPOXKAEHHS MOA3eMHbIN

M OTKPBITBIM Cnoco6amMi B 30He BJHAHHMA MOA3EMHBIX pazpaboTol
3aK/1a[bIBAIOT KOMILIEKCHbIe HabJiofaTe/bHble CTAHLHH, COCTOSILIHE U
npoHAbHbIX JHHHHA perepoB Ha ycTynax M OTKocax OOpTOB Kapbepa
rJyOUHHBIX PErnepoB B CKBaXKMHAX M penepoB B BbIPabOTKax, pacro
JIOXKEHHBIX MO KapbepoM.

Ha6nonenus aist usydenusi gedopmanuii 60PTOB U YCTYNOB Kapbe
pa, npenynpexaeHus onoi3Held W OOpyLIEHHA OTKOCOB, a TakKxXe Ofpe:
JeJIeHHs] ONTHUMaJIbHBIX MapaMeTpOB OTKOCOB Ha MoapaboTaHHBIX MO
3eMHbIMH BbIPAOOTKAMH y4acTKaX FOPHBIX PaboT BHE 30HBI OOpyLIEHHS
H 06pa3oBaHUS BOPOHOK BHIUIONHSIIOT B COOTBETCTBHH ¢ paGoToit [5]

B 30He 006pyuIeHHS ¥ MecTax BeposTHOrO BHe3alHOro o6pasoBaHuf,

BOPOHOK Haj MyCTOTAMH HaGJIOJAEHHsI NPOBOAAT AUCTAHUHUOHHO. B Ton
1lle MOPOJ HX BHIMOJHSIOT C MOMOILbIO CKBAXKHH C TJyOHHHBIMHU penepd
MH WIH reoU3HUECKHMH METOAaMH, Ha MOBEPXHOCTH (B Kapbepe) —
C HCIONB30BaHHEM (OTOTEOAOINTA, AMCTAHLHOHHOIO HHBEJHDOBAHHW
C noMoubio OUHDPOBAHHBIX penepoB — BellleK, AU (epeHnHabH!
rpauyeckumM MeTOAOM H JIp.

[Ipu wanuuud QOTOTEOAONHUTA MPOBOASAT AHCTAHIHOHHBIE cTepeo
(pororpamMmmerpuuecKue Hab/0JeHHsl 3a 00pa3oBaHUEM BOPOHOK B 30H
0OpYLIEHHS ¢ NMPEeIBapUTEIbHOH YCTAHOBKOH B HEeH CbHEMOYHBIX Mapok
YuaieHHbie (OTOTEONONHTHbE HAOMIONEHHs s OnpeneseHHst mect
BBIXOZA BOPOHKH HA MOBEPXHOCTb M AHHAMHKH ee PasBUTHs mpoBos’
C ONHOH MOCTOSIHHOH TOYKH (3a6eTOHHPOBAHHBIA CTOJNHK), crpor!
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g {eHTHPOBAHHOM (dhoToKkaMepoil ¢ HCMOJIb30BAHHEM [ICEBLOCTEPEO-
2 PEKTa-

" Tlpu OTCYTCTBHH ¢dororeononuTa HaOGJIOAEHHs 38 OOpa3oBaHHEM
BonoR B S0HC o6pyllieHHsi BLIIOJAHSIOT HAa CTAHUMSX MJ0WLAAHOrO
{BeNHPOBANHS, 3aKIALBIBAEMBIX 10 OTGOMKH MOTOJOYMH OoTpabaThbiBa-
eMbiX Kamep, a mocie OTOOMKH — JUCTAHI[MOHHO MO OUH(POBAHHBIM
pellKaM, YCTaHABJIHBAEMBIM B 3abuBHble penepbl-Tpy6KH. [Tepen BbINOI-
jqeHHeM TaKHX Ha6I0JEeHUA Haa CTAapbIMH IYCTOTAaMH OCYUIECTBJSIOT
yx pasBelKy CKBAXHHAMH, TOPHBIMH BBIpAOOTKAMH HJH JAPYTHMH
meTofaMHu.

Jlas HaG/i0eH i 3a CMellleHHeM OT/e/bHbIX TOUeK 60pTOB Kapbepa,
a TaKXKe TPYAHOLOCTYNHBIX y4acTKOB noApa6oTaHHbIX CKJAOHOB TOp
MOMHO MPHMEHATH nuddepeHiHaIbHbIi METOA € TpaHYECKUM ompe-
JleIeHHEM TODH3OHTAJIbHBIX H BEPTHKA/LHBIX CMELLCHHH, M03BOAAIOLLHH
ONpeAeNATh MONHbIH BEKTOP CABHXKEHHS OTAENbHBIX TOUEK.

, “CHEU.HAJIbelE NOJA3EMHBIE HABJIIOAATEJIbHBIE
) : CTAHLLUH

4.16. CneruaJjbHble MMOA3eMHbIE HaOJIOfaTe/lbHble CTAHUHH 3aKJa-
ABIBAIOT B UMEIOLIMXCS HJIH CHelHaNbHO MPOMAEHHBIX TOPHBIX BbIPA-
6OTKAaX M CKBaXKHHAX MJIsi MoJyueHHsl (AaKTHUYECKHX [JaHHBIX O BEJH-
yMHAX CABHXKEHHH U JedopMaluil TOJIM MOPOI MPH:

. oApaGOTKe MIAXTHbIX CTBOJIOB /st KOHTPOJIS 32 COCTOSIHHEM KperH
W apMHPOBKH CTBOJIA, BLIAABJIEHHS MECT ONacHbX Aedopmauuii u pas-
paboTku Mep MO NpPELOTBPAIICHHIO ONACHBIX CHTyalMi, ONpele/eHus
CPOKOB BOCCTAHOBHTEJ/IbHBIX PEMOHTOB H [P.;

- pacuere MecT PalHOHAJBHOIO PACMNOJIONKEHHS] KanHTa/lbHbIX H MOA-
FOTOBHTENbHBIX BHIPAGOTOK OTHOCHTENBHO OTpabaTbiBaeMblX PYyAHBIX
Tell, o6ecneunBAIOIHX COXPAHHOCTh BbIPAGOTOK Ha OMNpeleeHHbl
NIEPHOJ BpEeMEHH, ; !

Olpesie/IeHM BO3MOXKHOCTH MOAPAGOTKH COJIHKEHHBIX PYIHbBIX TeJ,
obecneyyBaoiiell B pajbHelieM 6€30MacHYI0 HX BbIEMKY;

" H3yYeHMM YCJOBHH YCTOHUMBOCTH, CABHXEHHsl M OGPYLIEHHS FOPHbIX
NOpoa Haj mycToTaMM W BbIOOpPE Mep OXpaHbl COOPYXKEHHHl Hal 3aJe-
KaMy HeGOJIbIINX PA3MEDPOB;

. ofecneueHud YCJIOBHH 0e30MaCHOrO BeAEHHS OTKPBITHIX TOPHbIX
Pabor Han MoA3eMHBIMH;

YCTaHOBJIeHUM YcJaoBHiA 6Ge3omacHod 1oapaGoTKH BOJOHOCHBIX TIO-
PH3OHTOB U OGBOMLHEHHBIX BbIpaOOTOK.

4.17. TlpoekTHpoBaHHe CMEUHANbHBIX MOA3EMHBIX HAGJ/IOAATeNbHbIX
CTaHiui, npoBeleHHe HATYPHBIX HabJiofeHud, 00pabOTKy H HHTEpnpe-
Talli0 pe3y/ibTaTOB HaGOJIOJEHHHA B CJIOXKHBIX TOPHO-Ie0JOrHYEeCKUX
YCNIOBHsIX cJsiefyeT OCYLIEeCTBJSATH C MpHBJeueHHeM ClelHalu3upOBaH-
HBIX oOpranu3auuii, MMEIOIIMX OINbIT pelleHHsl YKa3aHHbIX BOMNPOCOB.
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5. OBPABOTKA W HCINOJIb3OBAHUE
PE3YJIbTATOB HABJIOAEHHA 3A CABHU)KEHHE)
3EMHOH MOBEPXHOCTH, TOJIILH MOPOJL
H JE®POPMHUPOBAHHUEM NOJAPABATbBIBAEMbIX
OBBEKTOB

5.1. KamepasbHyio 06pa6oTKy pe3yabTaToB HaOMi0OgeHHi BhIIQ,
HAIOT MO OKOHYaHHH Kax1o# cepun usMepenuii. OHa BKJIIOYAET Cuy
NyloIiHe onepaluu:

1. IlpoBepKy mO/EBBIX XKypHANOB, YTOUHEHHE H npUBelCHHE |
MOPAANIOK 3aMucedl BU3yaJ/ibHbIX HAOMIOAEHHH M JAPYTHX 3aMETOK.

2. BblumcieHHe BBICOTHBIX OTMETOK BCeX penepoB HabJsoxarTe
HOH CTaHIMUH.

3. BbluHc/ieHHe TOPH3OHTANBHBIX PacCCTOSHHUN MeXJy penepay
NPOGUIbHBIX JHHUH (C BBEJEHHEM BCeX MONPABOK).

4. Bpbiunc/iieHne opauHaT (ecjqH OHH H3MEPSINCD) .

5. B cneunanpHbix Bemomoctsix (cM. npui. 8) no KaxAoH mpg
(GUNBbHOH JIHHWH NPOBOAST BHIYHCJEHHS:

BEPTHKAJIbHbIX CABHKEHHH (OCelaHMii) penepos;

FODH3OHTAJIbHBIX CABHXXEHHA penepoB BHONb NPODPHUALHBIX JHHHU
H MEPHEHAMKYNAPHO K HUM (€C/M U3MEepSIIHCh OPAMHATHI);

BEPTHKAJIbHbIX JAepOpMaunii (HAKIOHOB M KPHUBH3HBI)
CIOBHXKEHHST;

MYJIb]ih

FOPH3OHTA/IbHBIX JepopMaunii (pacTsKeHHH, CXKaTHil) MHTepBaJol

MeXJy pernepamu.

6. CocraBieHne u rnomnONHEHHe rpadHUECKUX MaTepHaJjoB
JaHHbIM KaMepaJibHOH 00pabGOTKH HaOJIOAEeHHH H reoJIoro-Mapkiuied:
HAepCKOH JOKYMEHTALHH ) :

COBMEIUEHHbIX MJIAHOB HAGJIOAATEJbHBIX CTAHLUHA H TOPHBIX BBIPA
60TOK;

BEPTHKAJ/IbHBIX T€O0JOTHYECKHX Pa3pe3oB MO KaXAOH MNPOPHIbHOI
JIHHUM C HAHECEHHEM JIHTOJIOTHH MOPOA, OYHCTHBIX H JPYTHX TOpPHBI!
BBIDAOOTOK, CKBAaXXHH H CTPYKTYPHBIX OCOGEHHOCTeH MacCHBA (TekTo
HHYECKHX HapYUICHHH, KOHTAKTOB CJIOEB, JHArPAMM TPEeLIHHOBATOCTH)]

rPadUKOB BEDTHKAJIbHBIX H TOPH3OHTAJNBLHBIX CABHXKEHHH H negop:
Mauu#i M0 KaxKA0H NPO(HIbHON JTHHHH.

7. CocraBiienne (B ciyuae HeOGXONMMOCTH) BeIOMOCTeH W rpa:
(GHKOB CKOpOCTeHl BEPTHKANBHBIX H FOPH3OHTAJIbHBIX CABHXKEHHH, mJia
HOB 3€MHO# M0BEDXHOCTH (FOPH3OHTOB) C H3OJHHHSAMH CHBHMKEHHH !
AeopmalKii, BEKTOPOB CABHIKEHHI 3eMHOH NOBEPXHOCTH M Ap.

5.2. BeauuuHbl COBHXKeHMH M medopMauuii B Pa3JHYHBIX TOYKa}
MYJbIbl CABHXKEHHS MOTYT OBIThb MOJIOXKHTEJIbHBIMH HJH OTPHILATENb
HBIMH.

[Ipu pacuere caBHxkeHmit W jAedopMauuii B rJIaBHBIX HIM napas
JICJIbHBIX MM CEUeHHSAX MYJbJbl CABHXEHHSI 3HAKH 3THX BEJHYHH ONpeE’
eS0T ClefyIOlHM 06pa3oM:
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(¢

OTPHILATENbHbIA (— )

MOJHSTHE

FOPU3OHTAJIbHbIE CABHMKEHHSI B CTOPOHY
[aJleHHs1 W CTOPOHY, OOpAaTHyl0 NPOCTH-
paHuio PyAHOro Tesna

HAKJIOHBl B CTOPOHY Maf€HHsl U CTOPOHY,
06paTHyl0 NMPOCTHPAHHIO PYAHOrO Teja
KDHBH3HA H pajiMyc KDPHBH3HBI BOTHY-
TOCTH KPHBOH OCefaHHsi

cxKarus

NOJIOXHUTENbHbIH ()
R oceaaHue
ropH3OHTAJIbHbIE CIBHXEHHS B CTOPOHY
goccTanusi H CTOPOHY MDOCTHDaHHsi pyA-

oro Tesia
AKJIOHB B CTOPOHY BOCCTAaHHsI H B CTO-

oHy MPOCTHPAHHS PYJHOTO Tena
Ki MBH3HA H“pﬂﬂHyC KPHBH3HbI BbIITYK-
JIOCTH Kpp]BOPl ocenaHust
pach)eruﬂ
3a HanpapJieHHe NMPOCTHPAHHSI PYAHOTO Tela NPUHHMAIOT Hampas-
jieHue, OTHOCHTEJIbHO KOTOPOro JIMHHS ﬂoaﬂ,eHI/Iﬂ pacno.naurae'rc;‘{ ClpaBa.
[Ips MOCTPOEHHU TPAadHUKOB CABHKEHHA M JeOPMALUH MOJTOKHTEND-
gple BE€JHYHHbI H BEJIHYHHDbI MOAHATHH OTKJAAbIBAIOT BBEPX OT HCXOIH-
HO#l TOPH3OHTAJILHOH JIHHHH. Orpuuarenbubie BeTHIMHbI H BEJTHYHHbI
oceﬂaﬂﬂﬁ OTKJAaAbIBAIOT BHHU3 OT HCXOJHOM TOPH3OHTAJIbHOH JIMHHUH.
5.3. Bbluncienne npeBbllleHHH H OTMETOK PENepoB MPH TeOMETPH-
qukOM HHUBE€JIHDOBAHHH TPOBOASAT B XKYpHalJle HHUBEJIHDOBaHHs, a
ypaBHHBaHHe HHUBEJIHDHBIX XOI0B — B CHELHaJbHOM )Kypr]JIe METOAOM
ﬂpKéJIH)KCHHﬁ WJH TMOJIMTOHOB. BhluHcaeHHe IPpEBbILLIEHHH [/}’ OTMETOK
penepOB IIpH TPHIFOHOMETPHYECKOM HHBEJHPOBAHHH BBINOJHAKT B

_cnenHasbHoM KypHaje. OTMeTKH pemepoB mnociie 06paGoOTKH KaxKAoi

cepHH HAOJIONEHHHA 3aHOCAT B BENOMOCTb OCEeaHHs pPenepoB (cM.
npui. 8). Beanunny ocenanus perepa onpeiessiioT 1o gopmyJe
| (M)

( n = Hn—l AT Hm
rape Hn_l — OTMETKa penepa U3 npeabiayiero ujimM HayaJbHOro HabJ110-

nenusi; H, — otmMeTka penepa H3 HOCJAEAYIOLLEro HaGIOAEHUSI.
5.4. Ilo pnaHHBIM BenOMOCTeH OCeNaHHsl PenepoB COCTABJSIOT Be-

JOMOCTH BEpPTHKAJIbHBIX Je(OpMAllHA — HAKJIOHOB H KPHUBH3HbI (CM.
npui. 8). Haksonbl onpeneisiiot no ¢opmye
& Nn — Mn—1 i (2)
i=tm i
[A€ 7, — BepTHKAJIbHOE CIBHXEHHE MepelHero penepa; T,_i — Bep-

THKaJibHOe CJBHXKEHHE 3aJiHero penepa; d — ropu3oHTa/bHas AJHHA
MHTEpBasia MeXJy penepamu (OT HauadbHOro HaGJIOLEHHS).
Haksionbl — Bennunnbl Gespasmepubie. [Ipu noctpoennu rpapukos
BePTHKanbHbIX AedopManuid (HAaKJIOHOB) BEJTHYHHBI HX OTHOCST K
Cepenune unTepBasia.
Kpususny onpenensiior no popmy.ie

k = (in — fn—1)/dep, (3)

TAe i, — HakJOH NOCJENYIOIero HHTEpPBAJa; i, — HAKJIOH MpEe/bi-
Aymero unrepsana; dep = (dn — dn—1)/2 — NOJycyMMa TOPH3OHTAb-
HBIX niun nocjeayouiero W NPEbAYIIEro HHTEPBAJOB (M3 Hayalb-
HOro naGmionenus).

Ilpu noctpoenun rpaduKOB mNOJyYeHHYIO KPHBH3HY OTHOCAT K
O0uieli Touke CMEXKHBIX HHTEPBAJIOB. Panuyc KpuUBH3HBI (BeNHUHHY,
96paThyio KpHBH3He) onpeneisior no gopmyse: R=1/k u Bbipaxaiot
B Kunomerpax.
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5.5. BbluMc/eHHe TOPH30HTAJBHBIX pacCTOSIHUH MeXay penepamy
npodHJAbHBIX JHHMH NpPOBOASIT B CHeuHaJbHOH BenoMocTH, (opMa
KOTOpPOH mpuBeneHa B npui. 8. IIpH 3TOM BBIYHCJSIOT H YUYHTBIBAIOT
cJefylollHe MonpaBKH:

NONpAaBKy 3a TeMmIliepaTypy

Al = la (t — &), (4)

rge [ — u3MepeHHas AJIMHA HHTEpBaja, MM; o — KO3(h(OUIHEHT JIH-
HEHHOro paclIMpeHHs; ! — TeMmiepaTtypa BO3AyXa HJIH MOJOTHA PyJer-
kH, °C; tx — Temmneparypa KomnapupoBaHus pyJerku, °C;

MONpaBKy 3a HaKJIOH ,

2 4 6 \
Al = —<"_ i *‘_>, 5
21 T 8/° * 16/° ©)
npu
i Af AiA;
A e G e

Ali=A+As+ As, (6)

rae [ — uaMepeHHasl JJIMHA HHTepBasa, MM; A — MpeBbILIEHHE MeXIy
KOHIlAMH DYJEeTKH MJIH OpAMHATA (OTK/JIOHEHHE OT CTBOpa); BTOPOH
H TpeTHH u/jeHbl B ¢opmyje (6) He BBOAAT, €CJAH HX BEJHUYHHBI He
npessiiaoT 0,5 MM;

NONpPaBKy 3a PAa3HOCTb OTKJOHEHHH OT CTBOpa BBIUHCJALIOT MO dop-
mysaam (5), (6), B KOTOpPBIX BMECTO BEJHUYHHBI A MOACTABJSIOT 3Ha-
yeHHe H3MepeHHOH opauHaThl. Ilpn 3TOM yuMTBHIBAIOT 3HAK OpAHHATHI,
HalpUMep CclpaBa MO XOAYy — MOJIOXKHTeIbHbIH, CJeBa — OTPHLATENb-
HbIH;

nonpaBKy 3a KoMmnapupoBaHHe Al 6GepyT H3 CBHIETEIbCTBA O
rocyJgapcTBeHHOH MOBEPKe PYJETKH;

NONpaBKy 3a MPOBEC PYJeTKH BBOASAT COrJIACHO MpHJ. 3.

5.6. Ilpy TpPHrOHOMETPHUECKOM HHBEJTHPOBAHHH pENEpPOB MpeBbI-
LIEHHs MeXJy COCeJHHMH penepamMH M TOPHU3OHTAJIbHbIE PaCCTOSHHS
MEeXJy HHMH ONpee/ISIOT N0 MeTOAMKe, NPUBENEHHOH B mpuj. 6.

5.7. 'opu3oHTa/bHbIE PACCTOSIHHSI MEXJY pernepamu, ONpene/eH-

Hbl€ M0CJle BHECEHUs] HeOOXOAHMBIX MONPAaBOK, BBLIMHCHLIBAIOT B BEIO- -
MOCTb TOPH30OHTAJbHBIX AedopMauuid (cMm. mpuJa. 8). [opusoHTabHbBIE |

nepopMauuy HHTEPBaJa MeXJy penepamMM 3a IepHOJ MeXIy IByMsl
HaOJIIONEHUSIMHU ONpeaesiioT no dopmyJse

e = (d, — d,—1)/d, (7)

a 3a Becb nepuoj HaObJIOAEHHH — OT HAYaJbHOrO A0 AAaHHOrO — IO
dhopmyse

e = (d, — d)/d, (8)
rae d, dn,_, d, — ropu3oHTa/IbHble [AJHHbl HHTEPBAJOB COOTBETCTBEH-

HO M3 HayaJjbHOro, NMpeAablAyLero U nocjaenyouero (LaHHoro) HabJio-
JIeHHH.
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[opHu30HTa/bHbIe  1eOPMALHUH, COOTBETCTBYIOLIHE  YBEJIHYEHHIO
4uTepBad, Ha3biBAIOT DPACTSKEHHSMH, a JedopMalMl OTBeYalolHe
MeHbIIEHHIO HHTepBajsia,— cxkaTusiMd. [lpu nocrpoeHun rpadukos
FOPU3OHTANIbHbIE JedopMaliH OTHOCST K cepeJHHe HHTepBaJa.

5.8. [lo BBIUMC/IEHHBIM TOPH3OHTAJbHBIM PAacCCTOSIHHSIM MexXJy pe-
gepaMi HMX CYMMHDOBAHHWeM ONpeNesIoT pACCTOAHHSA OT OMOPHOro
eriepa A0 KaX[Oro M3 penepoB NPOQHUIbHOH JIMHHH, KOTOpbie Bbi-
[UCHIBAIOT ‘B BEJIOMOCTH TOPH3OHTAJIbHBIX CIBHXKEHHH U(CM. npua. 8).
[OpM3OHTA/IbHBIE CHBHXKEHHsI penepoB Ha MPOGHIbHOH JHHHH oOmpe-

eS0T 1O (popmyae
§ o Dn—l T Dm (9)

rae Da—1, Do — paccrosiHusi OT OMOPHOrO perepa COOTBETCTBEHHO H3
HauyaJbHOro (MJIM MpPeJbIAYILero) H MOCJeAYIOIEero HabaoaeHH .

5.9. Macumirabsl rpauKoB oceqaHHH, TOPU3OHTAJbHBIX CABHXKEHHH,
HAKJIOHOB, KDHBH3HBI M TOpPH30OHTAJbHBIX Jedopmanuii BbIGHPAIOT,
hgcxoidsl M3 yno6cTBa W HarjisiiHOCTH H3ob6paxkeHus. Ilpu stom mac-
mTab pacCTOSSHMH MeXJy pelnepaMd NPHHHMAIOT TAKHM e, Kak Ha
BEPTHKAJIbHbIX pa3pesax.

. I'patuku HaKJOHOB, TOPHU3OHTAJNbHBIX CABHXKEHHH H JedopManHH
Mo MPOMUILHOH JIMHHH CTPOSIT ciaeAyiomuM ob6pa3oM. OT ropH30H-
TaJbHOH (HMCXONHOH) JIMHHH, Ha KOTOPOH HAaHECeHO MJaHOBOe MOJIOXKe-
HHE penepoB NMPOGUIbHOR JIHHHH, B MPUHATOM MacliTabe OTKIA[AbIBAIOT
BBEPX IIOJIOXKHTE/JbHble, a BHHM3 — OTPHUIlATEJNbHbIE  3HAYEHHS COOT-
BETCTBYIOILMX BeJHUUH CIABHXKEHHH penepoB MW AedopMauuil HHTEp-
BAJOB MeX/y HUMH (OCelaHHsi pernepoB MPHUHATO OTKJAAABIBATh BHH3,

2 NOAHATHSI — BBepX). 3HAueHUS CABHXKEHHH penepoB OTK/IaAbIBAIOT

HEMOCPEACTBEHHO OT TOuYeK, H3006paxalollluX HX I[OJOMKEeHHe Ha HC-
XOJHOH JIMHUH, a JepopMalHHd HHTEPBAJOB MeXAYy pernepamMH — OT
X cepenuH. KoOHLBI OTpPe3KOB COeNHHSIIOT JOMAaHOH HJH MJaBHOH
JHHHEH.

Ipaguku ckopocreil ciBueHHH penepoB WM Aedopmauuil HHTEp-
BAJIOB MeX/Jy HUMH CTPOSIT KaK /s OTIAEJNbHbIX penepoB (MHTEpBa-
JIOB Me/y pernepamu), Tak U AJs OpOPUAbHOH JHHHH B 1enoM. Cko-
POCThL ocenaHusi penepoB H3MepSIOT B MM/CyT, MM/Mec, MM/roa B
3aBHCHMOCTH OT peliaeMbIX 3aJay H YacTOThl HaGJIOAEHHUH. !

Hnist yno6ctBa COBMECTHOTO PacCMOTPEHHS] TPaUKOB CHABHXXKEHHMH
H Jedopmaiuii, COCTOSIHHSI TOPHBIX paboT, CTPOEHHSI TOJUIH MOPOL
H ADyrux ropHO-reoJOruyeckux (akTOpoB M ONPEeJeHHS CTeleHH
BIMsHus 5THX (PaKTOPOB Ha MPOLECC CHABHXKEHHS] TpadvKH H BepTH-
KalibHple paspesbl COCTABJSIOT HA ONHOM JIHCTE HJH HAa HECKOJbKHX
JUCTax, HO B OJHOM H TOM >X€ TOPH3OHTAJbHOM MacluTabe.

9.10. INonyyennsie mocje 06paGOTKH MaTepHasoB HaGJIOAEHH
BelomocTn u rpaduku caBuxkKeHHH M JedopMauHil 3eMHOM MoBepX-
HOCTH ucrnonb3yloT AS1 ONpelesieHHs] YIJIOBBIX, JHHEHHBIX H APYTHX
apamerpop mpouecca caBuKeHHs (cM. npus. 1), BbisicHeHHS ' (PaKTH-
I€CKHX rpanul pa3NMUHBIX 30H CABHIKEHHS, CKOPOCTEH M MPOLOJIKH-
T€MbHocTu npouecca CABHMKEHHs 3eMHOH MOBEDXHOCTH H B KOHEYHOM
UTOre 060cHOBAHHOrO pelIeHHs KOHKPETHBIX BOIPOCOB CABHXEHHSI
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FOPHBIX MOPOJ H OXPaHbl PA3/NHYHBIX OOBEKTOB HA MECTOPOMK/IEHHY

5.11. I'panuubl pasMYHBIX 30H CABHXKEHHS 3e€MHOH [OBEPXHOCTY
B MyJbl€ CABHXEHHs M YIrJoBble NMapaMeTpbl lpouecca CABHXXEHus
onpenesioT Mo CJAeAyIOLIHM 3HayeHHsIM dedopMauHH 3eMHOH MOBepx.
HOCTH (NpH CpeqHEM HHTepBaJje MeXAy pernepamu 15—20 m) mpus:

oOLIeH 30HBbI BJAHSHHS TOJ3E€MHbBIX pa3pa60T0K (MyJbabl CHBHXKe.
HHA) H TpaHHYHBIX YIJIOB HAKJIOH i=0,5-10""° pacrsxeHue &=
=0,5-10"°, ocenanue n=15 mm;

30HB ONMACHOrO BJMAHHS M YIVIOB CHBHXEHHS HaKJoH i=4-107%
kpuBu3Ha k=0,2-10"2 (1/m), pacrsaxenne e=2-10"7

30Hbl TPELIMH M YIrJOB paspbiBOB — MO GauKaiileil K rpaHHil
MYJbAbl CABHXKEHHS BHIHMOH TpelHHEe Ha 3eMHOH MOBEepPXHOCTH;

30HBI OOpYLIEHHS] U YIJIOB OOpylIeHHsi — no OJuxXKaduied K rpa.
HHUE MYJbJbl CIBHXEHHUS TpPELIHHE C pAaCKPbITHEM HJH CMeLleHHey
KpaeB (yctynom) 25 cM u 6oJee;

30HBI BOPOHKOOGpa30BaHHsi M YIJIOB BOPOHKOOODPA30BaHHs — Iig
Kpaio BOPOHKH 00pylleHuss (mpoBaJia).

5.12. ¥Yrabl cABHXKEHHs ONpelde/sioT Ha BepTHKaJbHBIX paspesay
MO TJIaBHBIM CeueHHsM MyJbabl. s 3TOro or HaHAEeHHBIX HA 3eMHOl
MIOBEPXHOCTH TOYEK C KPHTHYECKUMH AedopMalUsIMM B HAHOCAX Mpo-
BOJISIT MpsIMble JIMHUH MOX TMPHHSATBIM [Jisi HAHOCOB YIJIOM CIBHXKe-

HHUSI ¢ JO MepeceyeHUuss UX C KOHTAKTOM HAHOCOB W KOPEHHBLIX IMOPOA..

Ho.nyquHble Ha KOHTAKTe€ TOYKH COEJAMHAIT JHHUAMH C TpaHHLlaMH

BbIpaGoTanHoro npocrpancra. Ilpu stoM aas onpenenenuss yraos fi

U B JHHHH NPOBOASAT K HMXKHEH rpaHuue BbIpaGOTAHHOIO MPOCTPaH-
CTBa, a IJIsi ONpeJesieHHsi yrja y — K BepxHed. YroJ § mpu ropusox:
TaJbHOM H MOJIOrOM 3a/leraHHsIX PYNHOrO Tejla ONpefensiioT OT rpa-
HULBI BbIpa0OOTAHHOrO NMpPOCTPAHCTBA HA BEPTHKAJbHOM pa3spese, Npo;
XOsilieM yepe3 NPOMUIbHYIO JHHHIO MO MPOCTHPAHMIO, a NPH KPYTOM
3ajleTaHHH PYAHOrO TeJla — OT HHXHeH TpaHHLbl BbIPaOOTAHHOIY
NPOCTPAHCTBA MO NPOCTHPAHHUIO HA BEPTHKAJBHOH IMPOEKLHMH TOPHBIX
pa6or. U3 yr/ioB, nofy4eHHbIX MO TpeM BHAaM paedopmauuit (m, i, &),
OKOHYATEJbHO MPHHHMAIOT YroJl CABHXKEHHS, HMMEIOUIMH HauMeHbLiet
3HaueHHe.

[Ipu onpeneneHuu yIrJOB CIABHXKEHHS JIMHUM K TpaHulaM BbIpa:
60TaHHOrO MPOCTPAHCTBA MPOBOAST TAKHUM 00pa3oM, YTOObI 3TH JIHHHU
WJIH HX [POJOJIXKEHHS] He IlepeceKkajd BbipaGOTAHHOTO MPOCTPAHCTBA.
Eciun MexnykamepHble [EeJHKH H TOTOJOYHHBI HHXKHEro sTa)ka He
oTpaboTaHbl H COXPAHSIT yCTOHUHBOE COCTOSIHUE, 32 HHXKHIOIO I'DaHULLY
BEIPAGOTAHHOTO MPOCTPAHCTBA CjelayeT INPHUHSATb FPAHHULY AHUILA Ka-
Mep BbILIEJEXAllero 3Taxka. Yroj CABHXKEHHS B HaHOCaX @ Ompeae
JSIIOT MO JaHHBIM HaOJIONEHHH NpPU BBIEMKE DYAHBIX TeJ1 HENocpeacTt
BeHHO noj HaHocaMu. [Ipu OTCYTCTBHM TaKHMX [JaHHbIX HA MECTOPOX’
JeHHH yroJ ¢ yCTaHABAHMBAIOT B COOTBETCTBHH ¢ mn. 2.8. ['paHuuHbI
YIJIbl, yrJbl Pa3pbiBOB H YIVIbI OOpyLIEHHs olpeaensioT 6e3 pasjeine
HHSl TOJIILM HA HAHOCHI U KOpEeHHble MOpPOAbl IO TOYKaM 3E€MHOH Mo’
BEDXHOCTH C JedopMauusiMH, yKasaHHbIMH B 1. 5.11. ¥Yrubl, ompene’
JIAIOILME TPpaHULBI 30H BJHSIHHS OUMUCTHBIX pabOT HAa BepTUKaJbHbIY
paspesax, nokasasbl Ha puc. 3. :

34

Puc. 3. ¥Yrabl, onpeaensiiouide rpaHuilbl 30H BJHSHHUS
O4YMCTHBIX PaGoOT Ha BePTHKAJBHBLIX pa3pe3ax (BKpecr
NPOCTHPAHHUSA):

a — Np{ MOJIOrOM M HAKJIOHHOM MajeHHH 3ajexH; O —
NpH KPYTOM MajeHHM 3aljexH; 6 — MO MPOCTHPAHHIO
3aNeKH

- 5.13. OxonuaHue mpouecca CABHXEHHs 3eMHOH MOBEPXHOCTH ycTa-
HaBJIHBalOT 1O JAaHHbIM HUBEIHDOBKH PeNepoB Moc/esHHX cepHi.
 5.14. Pe3ysnbTarhl HCCAEI0OBAaHHH CABHXKEHHS 3eMHOH INOBEPXHOCTH
[IONIb3YIOT JJISi ONpeleseHHs XapakTepa H IapameTpoB Ipolecca
BH}KEHHsI TOpPOJ Ha MECTOPOXKAEHHH, YTOYHEHHS pa3MepoB Mpeo-
AHUTEJNbHBIX LEJTHKOB H YCJIOBHH 0€30MacHOH BbIEMKH pYAbl MOJ
)XpaHsieMbiMH 00bEKTaMH, BbI6Opa HOBBIX YYaCTKOB 3aCTPOMKH M OIpe-
JlesleHUs1 HeoOXOJMMOCTH H ONTHMaJbHBIX CPOKOB CHOCa WJM NepeHoca
Pa3/HUHBIX CTAPbIX OGBEKTOB HA TEPPHTOPHM TOPHOrO OTBOAA M
PELIeHHs BONPOCOB PEKy/bTHBALKMH MOAPabOTAHHBIX y4aCTKOB 3E€MHOH
[IOBEPXHOCTH M AP.

. 5.15. O6o6ieHHbIe pe3y/bTaThl HCCAENOBAHHA HCNOJIB3YIOT ISt
PazpaGoTK¥ HOPMATHBHBIX HOKyMeHTOB — IlpaBui uiu Ykasanu#i no
CABHKEHHIO TOPHBIX TOPOA H OXPaHe COOPYXKEHHH Ha JAaHHOM H aHa-
JIOTHYHBIX MECTOPOXKJIEHHSX. .

\ 5.16. [lnis nporHo3a pa3BHUTHsS Mpouecca CABHXKEHHS H olpejese-
HHSI BeJIMUMH CABHXKEHHH U AedopManuil 3eMHOH NMOBEPXHOCTH M IMOJ-
‘pabarbiBaeMbiX OGBEKTOB HCIOJIb3YIOT CKOPOCTH CABHXKEHHSI TPYHTO-
BbIX W CTEHHBbIX pelepoB, a TaKXKe CKOPOCTH AedopMalHH HHTEPBaJOB
MEXIy HUMH.

5.17. KouTpo/sib 3a cOCTOSIHHEM MoJpabaTbiBaeMbiX OODBEKTOB OCY-
\UIECTBJIAIOT MyTeM CPaBHEHHUS! (AKTHUECKHX BEJHUYHH CIBHXKEHHS M
Aedopmanuii 3THX OOBEKTOB, NOJYYEHHBIX W3 HAOJIONEHHH, C AOMyC-
THMBIMH M TpefeJbHBIMH AedopMalusiMH [J/51 JAHHOTO THIA OXpaHse-
MbIX 00'bEKTOB, MPHUBEJEHHbIMH B HOPMAaTHUBHO-METOJHYECKHUX JMOKY-
MeHTax Mo oxpaHe coopyxeHuil. PeaynbraThl cpaBHeHHs1 AedopmaLui
€ yyeromM MNpPOrHO3a JajbHEHIEro pa3BHTHA MpoLecca CABHXKEHHS H
BeIHuMH CIABHMXKEHHI W AedopMalUil HCMONB3YIOT AJs pa3spabOTKH mep
N0 mnpenoTBpAallleHHI0O BO3HHKHOBEHHS! omnacHbiXx naedopMauui B IOA-
PaGarbiBaeMbix 0G'bEKTaX.
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5.18. Pe3yabrathl

U3MepeHHH

Ha HabJonatTesnbHbIX

MOXHO 06pa6oraTh Ha NMPOrpaMMHPYEMbIX MHKPOKAJbKyJsTOpax (cm.
npui. 11) u Ha 9BM «Hckpa-1256» u «Hckpa-123» [12, 15].

IMMPUJOXEHHE 1

OCHOBHBIE MOHATUA U ONPEJEJEHUS MPOLUECCA CABH)KEHHUS
rOPHbIX MOPOJ M 3EMHOM NMOBEPXHOCTH HA PYAHBIX
MECTOPO)XJAEHHUAX

AKTHBH3a1Hs CABHXKEHHUST TOJILLH
nopon 3eMHOH [TOBEPXHOCTH

besonachas riybuHa paspaboTKu

Bektop caBHKeHHSA

BeprukaibHoe CABHKEHHE
BcenomorareabHelil penep
Beprukanbhble gepopManuu (Ha-

KJIOHbI, KpHBH3HA)

BusyanbHble HabJIOAEHHUS

BropuuHas BopoHka

CaybuHHBIA penep
["opusoHTanbHOE CABHKEHHE
[opusoHTanbHbIE nedopmanuu

(pacrsixkeHue, cxKartue)

[naBHble ceuenus MYyJibibl CABH-
KEHHUSI Ha 3eMHOH [MOBEPXHOCTH
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H3meHeHue xapakrepa paclpelesieHHst H BeJHuuy |
CABHXKEHHH H AedopMalHil TOMUH MOPOL H 3eM. |

HOH' MOBEPXHOCTH MpH OTPabOTKe CMEXKHOro ydacr.|

Ka 3a/exH WIH MOBTOPHOH MOApaGoTKe MO Cpas. |
HEHHIO CO CHABHKEHWSAMH H JAepOopMauusMH [py |
nepBUYHOH moapaboTke

[iy6uHa, MpH KOTOPOH M HHXKE€ KOTOPOH MOA3eM-
Hble TOpHble paGoThl He BbI3bIBAIOT B OXPaHsiEMbIX
o6beKkrax Jedopmauui, MNPEBbIIAIUIHX AOMNYCTH-
Mble '
Bekrop mepemeleHHs] TOUKH MacCHBa HJH 3€MHON
OBepXHOCTH npu ee noapaborke. [Tonnbill BekToOp
CABHXEHHUSI MOXKeT ObITh MOJY4YeH MO COCTaBJSIO- |
IUM: = BEPTHKAJNbHOH; TOPH3OHTAJNBHbIM  (FOpH-|

30HTAJ/IbHOMY CIABHKEHHIO BJOJAb CTBOPa npO(pHJlb- i

HOH JIMHHH, OPAMHATE CABHIKEHHS)

BepTukanbHasi cOCTaB/AILASA MepeMelleHHss Tou-
KM MacCHBa WJIH 3eMHOH MOBepxHOCTH. Passiuuaior
oceJaHHe H MOAHSATHE.

Penep, 3aknanbiBaeMblii MEXK/Jy OMOPHbLIMH  HJIH
pa6oanHg pernepamMu NPH HEBO3MOXKHOCTH [MPAMbIX
HU3MepeHHH

Jedopmanun 3eMHOH MOBEPXHOCTH HJIH TOJILH MO |
POJ, BbI3BAHHbIC HEPABHOMEPHOCTHIO BEPTUKAJIbHbIX |
CABHXKEHHH TOueK

Kommiekc rsia3oMepHbiX H NPOCTEHIUUX HHCTPY-
MeHTaIbHbIX (MuHefiKa, KoMmac, Masiku) HabJ110-
JeHHI, BBIMOJHSEMbIX JJIS BbISIBIE€HHS MeCT H rpa-
HHLl XapaKTePHbIX MPHU3HAKOB BUAHMOH aepopma-
UM MOpoA A5l OOuled OLEHKH BJIHSHHA TOPHbBIX |
paboT Ha 3eMHYI0O MOBEPXHOCTb, 3JaHHf, COOpY-
KEeHHsI U Apyrue 00beKThl |
Bopouka, o6pas3oBapuiasicsi B 30He OOpYLIEHHS B
pesyJbTaTe nepernycka B BblpaGOTaHHOE [POCTpaH-
CTBO paHee OOPYUIMBLIMXCS TOPOJL

Perep, 3a/0XKeHHbIH B CKBa)KHHe H MpeJHa3Ha-
quQHb[l;'l J/IS H3MEDEeHHs1 CABHXKEHHH H aedopma-
HA MaccuBa MOPOJ ;
[opusoHTa/bHash  cocTaBjasiiollas  NepemelleHHs
TOYKH MacCcHBa HJW 3€MHOH MOBEPXHOCTH BOJb
NpOpUIbHOH JTHHUH

VameHenne AIMHbI HHTepBasa B TIOPH3OHTANBHON
[JIOCKOCTH TMpPH MNOAPAGOTKe [0 OTHOWIEHHIO K €ro
NepBOHAYAIbHOH AJIHHE.

BepTHKa/ibHble CeUYEHHS] MYJb[bl CABHXKEHHA 10
MPOCTHPAHHIO M BKPECT MPOCTHPAHHUS PYyAHOH 3a-
JIeXKH, TMPOXOAsiLIHe uepe3 TOYKY MaKCHMaJbHOr0
OCe/laHHs1 3eMHOH MOBEPXHOCTH

CTAHILHUSX |

[paHuua o611ell 30HBl (MaH 00-
jacTH) BAWAHHS MOASEMHbIX rOp-
HBIX pa3paboTOK — MyJIbAbl CIBH-

)KeHHH

[pannua 30HbI (obnacTtu) omac-
HbIX CABHMKEHHH

|[paHuia 30HbI TPEUIMH Ha 3eM-
§o#l TOBEPXHOCTH
[paduku (KpHuBble)  CABHMKEHUH
u gepopmalui

JlomycTHMble Aedopmalliy 3eMHO#H
[OBEPXHOCTH (OCHOBaHHi COOpY-
KeHHs)

3oHa 00pyuIeHHs] 3eMHOH NOBEpX-

HOCTH

‘30Ha TpELLHH Ha 3eMHOH MOo-

 BEPXHOCTH
i

30HA N/1aBHBIX CABHXKEHHH 3eMHOM
| [IOBEPXHOCTH

 30Ha 0ONacHOTO BIMSIHHSI MOA3€EM-
HbIX pa3apaboToK

" Hcxonublit pernep

i
Konrponbubi#t penep

KowmnnekcHas HabJiofare/nbHas

~ CraHuus

Kospuunent 6e30mnacHoCTH

Kpususna

. Kpurnueckue aedopmalivy 3eMHO
NOBEPXHOCTH

KOHTYp, MOCTPOGHHbIH Ha 3EMHOI [10BEPXHOCTH MM

B MacCHBE: MO TPaHHUHBLIM YrJaMm; [0 TOYKaM ¢
rOPH3OHTATBHBIMH  AeOpMalHAMH  PaCTsXKeHHs
0,5-107% HaknioHaMH, paBHbIMH 0,5-107% npu

15—-20 m;

cpenHeM HHTEpBaje MeXAy penepamu
10 OCeaHUsiM TO4eK, paBHbiM 15 MM
KOHTYp, MOCTPOEHHbI Ha 3eMHOl MOBEPXHOCTH HIH
B MacCHBe [0 yrjam CABHXXEHHsi MM MO TOUKaM
¢ KpUTHUECKHMH JedopMalHaMH

KOHTYp, MOCTPOEHHBIHl Ha 3EMHOH MOBEPXHOCTH [0
yriaM paspbiBOB HJH 10 OJMXKAALIMM K rpaHulam
MYJIbJbl CABHXKEHHSI TPeLlHHaM

JIuHuy, n3oOpakaloline B OMpeNe]eHHOM MacuiTa-
6¢ pacrnpeneneHue BeTHUHH CHABHXXEHHH HJIH Jle-
¢opmauuii TOJILULH MOPOL HJIH 3eMHO# MOBEPXHOCTH
Ha MpOoQHUIbHOH JHHUH

Jleopmaiun, BbI3bIBAIOLLME TaKHe MOBPEKAEHHUS
B COOPYXKEHHSIX, MPH KOTOpBIX AJ5 npasbHefliel
WX 3KCIJyaTallHH Mo MpsiMOMY HasHAuYeHHMIO 10CTa-
TOUHO NPOBELEHHs] TEKYLUIHX Ha/laJ0uHbiX ¥ PEMOHT-
HbIX pabor i
YacTh MyJb/bl CABHXKEHHsi, TAe 3eMHas MOBepX-
HOCTb MOABEPIIACH CABHXKEHHMIO C 00pasoBanuem
BOPOHOK, [pOBa/iOB, Teppac W KPYMHBIX TpPelLHH
C pacKpbhiTHeM HJIX CMelleHHeM KpaeB 0,25 M u
6osee

UacTh MyJbAbl CABHXEHHs, A€ 3eMHasi MOBEpX-
HOCTb [MOflBEPIalh CABHXKEHHIO C 00pasoBaHHeM
BHHMBIX TPeLLUH

YacTb MyJbjbl CABHXEHHsl, TJe 3eMHas M[0BepX-
HOCTb MOABEepraach CABHXKEHHIO 0e3 paspbiBa
CMJIOLWIHOCTH

UacTh MyJbbl CABHXKEHHS 3eMHOH MOBEPXHOCTH,
rle BO3HMKAIOT AedOpMallkH, onacHble 1Js 3AaHHH,
COOpYMEeHHHl H NPHPOAHBIX 0OBEKTOB

[TyHKT MapKiueiaepcKoi OMOpHOH CceTH, pacnoJjo-
JKEHHBIil BHE 30HBI BJHSIHHS FOPHBIX pabor. CayXKuT
JIsi TJA2HOBOH M 'BHICOTHOH MNpPHUBS30K OMNOPHBIX
penepoB NpPOGHAbHBIX JTUHHHA

Penep craHunH TJyOMHHbBIX penepos, 3aJ103KEeHHbIH
B rouBe BHIPaGOTKH (Ha 3€MHOH [OBEPXHOCTH)
BOJIH3U yCTbsl CKBaXHHbI

CayXut [Jsi onpeje/nesust aGCOMIOTHONO - HIH OT-
HOCHTEJIBHOTO CMelleHHsI HelNOABHKHOro HHIEKCa
perucTpUpYIoLLero ycTponcTBa

Ha6nopaTenbHasi CTaHLUsi, COCTOsiLlasi H3 TMpPO-
GuIbHBIX JIMHHA HA 3eMHOH MOBEPXHOCTH, B rop-
HBIX BbLIPAa60OTKaxX H COOPYXEHHSIX, 3aJ0XKEHHBIX C
LeNblo TojlyuyeHusl Haubo/ee MNOJHbIX [AaHHBIX O
Xxapakrepe H napamerpax CABHXEHHs

OTHOlIEHHE MHHHMAa/bHOH - TVyOHHBI pa3paboTKu
K BbiHMMaeMoll (uid 3((EeKTHBHOH) MOLLHOCTH.
C mnoMOIULbIO 3TOr0 OTHOLIEHHS JJIS HEKOTOpbIX
06bEKTOB OMpefensiior GesonacHyio r1yOHHY pas-
paborku

OTHollleHHe pa3HOCTH HAKJOHOB JABYX CMEXHbIX
MHTEpPBAJOB MYJbJbl K MOJyCyMMe JUIHH STHX HH-
TEepBaJioB M3 Ha4yaJbHOTO HAOMIONCHHS

Bennunubl fedopMaiuuii 3eMHOH MOBEPXHOCTH, MPH-
HSATble [JIs ONpEeNeJNeHHsl TPaHHl 30Hbl 0MacHOro
BJMSIHHS] TOA3EMHBbIX pa3paboTOK W YrJoB CIABH-
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Mepbr oxpaHbt

MouiHocts 3 dekTrpHas

Myabia caBuxeHus (oburas 30-
Ha BJHSIHUS  MOA3EMHbIX TOPHBIX
paspaborok)

Hab6nionatensnasn cranuus

Ha6nonarensbhast crauuust ray-
OMHHBIX penepoB

Hakoubi

Havanbnasi  (ucxommnas) cepus
HaOJlI0AeHH I

Henonnasi mnoapa6orka 3emHoil

MOBEPXHOCTH

Henonnas cepusi na6aiogenus

OG6pyuienne ropHsix nopos

O6uas npoaonKuTeabHOCTb 1po-
1ecca CABHKEeHHUs
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MeHus: KpususHa — 0,2.107% (1/M); HaKAOH —
4,0-107% FOPH3OHTA/IBHOE  pacTsikeHue — 2,0
Xidomn

[opHble H/IH CTPOHTEbHBIE (KOHCTPYKTHBHbBIE) Me-
POMPHATHS, NpUMEHseMble [/ yMeHblLeHHs Bpe-
HOrO BJIHSIHHSI MOA3EMHBIX TOPHBIX PaspaboTOK Ha
3/1aHUsA, COOPYKEHHSI M MpHPOAHbIe O0O0BEKTH ¢
Le/IbI0 HCK/TIOYEHHST TPHYAH HapyLIeHHH HOpMaJb-
HOH 3KCIUyaTaluu 00DBEKTOB, CHOCOGHBIX MPHBECTH
K HeCYaCTHBIM cAyuasim

MoiuHocTh 3a/ieXxH, nNpuHMMaeMmas B pacuerax
CABHXEHHH W AepopMaluil MOPOL M 3eMHOH Mo-
BEDXHOCTH MPH OTpabOTKe 3aneked ¢ 3aK1agKoi
BbIDa0OTAHHOTO NPOCTPAHCTBA M onpelesieMas
C y4€TOM KOHBEPreHIHH GOKOBBIX MOPOM, [MOJHOThHI
3alojlHeHHs BbIpabOTaHHOrO NPOCTPAHCTBA 3aKJaaj-
KOH M KO3(DdHUHEHTA yCajKH 3aKAaLOYHOrO Ma-
Tepuasa :

YuacTok 3eMHOH [MOBEPXHOCTH WJIM TFOPH3OHTA B
MaccuBe [MOPOA, MOABEPTUIHHCA CABHXKEHHIO MO
BJIHSIHHEM MOA3€MHbIX TOPHBIX Pa3paGoTOK
COBOKYNHOCTb penepoB, 3a/l0MKeHHBIX [0 ofipese-
JIEHHOH CHCTeMe B M043eMHBIX TOPHbIX BbIpA6GOTKAaX
MM Ha 3eMHOH MOBEPXHOCTH, B 3/1dHHSIX U COOpY-
KEHHAX C  LeJblo TpoBeleHUss HaGAloJeHHH 3a
MIPOLLECCOM CABHIKEHHSI TOJILH MOPOA, 3€MHOH [0-
BEPXHOCTH W/IH jedopmauuedi moapadaThiBaeMbix
00bEKTOB. Pasjinuaior THIOBBE M crellHa/bHble
HaOJ/I0AaTeabHble CTaHIHU /
COBOKYNHOCTb ITyGHHHBIX ' perepoB, cBsizell, pe-
TUCTPHPYIOULHX YCTPOKCTB H KOHTPOJIbHBIX penepos,
3a/I0KEHHBIX B OJHOH HJIM HECKOJBbKHX CKBAXKHHAX
C LeJbio Hab/MIOAeHUH 3a CABMXKEHHEM MacCHBa
OrHolenre pasHOCTH OCENaHMil JIBYX COCELHHX
PEnepoB (TOYEK) K PACCTOAHHIO MEXAY HUMH
[lepBonauanbibie HAGMIIONEHHS, BKJAOUYAOULHE [Be
MOJIHbIE CepHH HaOJIOAEHUH, BBINOJHEHHBIX He3a-
BUCHMO OAHA OT APYrod A0 Hauaja MOAPaGOTKH
HaG0JII0AaTeIbHOH CTAHUHK [UIsl OnpejeneHus Ha-
YaNbHOro (HCXOAHOIO) MONOXKEHHSI peliepoB
[Tonpaborka 3eMHOH NOBEPXHOCTH, NpH  KOTOPOii
IyGHHa paspaGoTKM NpeBhIIAET pa3Mepbl Bhipa-
GOTaHHOTO NPOCTPAHCTBA [0 NPOCTHPAHHIO HJIH M0
NaJeHHI0, a TaKKe TPH CJIOMHBIX HeNpaBUABHBIX
KOHTYpax BbIpaGOTAHHOrO NPOCTPAHCTBA W HAMHUMH
B HEM HepaspylIeHHbIX UeJIHKOB HJIH Ge3pyaHbIX
y4actkoB (6onee 15—209% ). Benuuunsl casuxke-
HUH K nepopmalluid B 3TOM ciayuyae He JOCTHIAIOT
MaKCHMaJlbHbIX 3HAYEHHH, a yIJibl CABHMKEHHS MO0-
JIyUaioTCsi Kpyde, Ye€M B YCJAOBHSIX MOMHOH NOA-
paboTku fi
Komnnexe usvepenuit ans onpenenenust casusKe-
HHSl BCeX HW/IH YacTH DenepoB B TOPH30HTAJbHON
WM BEPTHKA/bHOH MJI0CKOCTAX. MOMKer BKI0YATH
HIH He BK/IIOYATb Olpele/seHHe MONOKEeHHs] Tpe-
LLHH

Becnopsiiounoe nepemelerne ropHeIX Mopog ¢ no-
Teped ecTeCTBeHHOH CTPYKTYpbl MOA BJAMSHHEM MOA-
3E€MHBIX MOPHBIX pa3paboTok

[lepuon Bpemenu, B TeueHue KorToporo Tonwa
NOpPOA W 3eMHasi MOBePXHOCTb Hal BbIpaGOTaHHBIM

CABHKEHHS] TOPHBIX M0O-
0OpYylIeHHsi FOPHBIX MO-
TpeulMH TOPHBIX MOPOL

IJ1aBHBIX CIIBHXK€HHH

)G BHEKTHI, MOjIeKalle oxpate

HOBHBIe MapameTpbl = (3/1eMeH-
) caBuXKeHUsl 3eMHOH TMOBepX-

[lepsuunas BopoHka

NPOCTPAHCTBOM HAXOASATCH B COCTOSIHHM CABHIKE-
HMsl. 3a Hayaao npoiiecca CABHXKEHHs NPHHHUMAIOT
JlaTy, Koraa HauGoibliee OCeAaHHEe TOYEK 3emr;(;:
NQBEPXHOCTH B MyJbje CABHIKEHHMs AOCTHE
15 MM, 3a OKOHUaHHe — JaTy, nocje KOTOPOH CyM-
MapHble OCellaHHsl 3a roi He MpPEBbICAT 50 MM npyf
YEeTKO BHIPAXKEHHON TeHIAEHUHH K CHUXEHHIO CKOPO

W ocellaHus
E‘Ingg'r:C1‘lc1>pHoro MaccHBa, MOABEpruiascs CABHXKE-
HUIO TIOJ BJAMSHUEM TOA3EMHbIX FOPHBIX pa3pacoTok
Uacrh 06JacTH CHABHXKEHHSI TOPHBIX TMOPOA, MOA-

miasics 00pyuUIeHHIO
El?chb oénacrl;y CHABHMIKEHHMS TOPHBIX MOPOA, TMOA-
Bepriiascs CABHXKEHHIO ¢ 0Gpa3oBaHHEM TpelluH
YacTh 006/14CTH CHABWXEHHS T[OPHBIX [OPOL, TMOL-
Bepriasicsi CABWXEHHMIO B (opMe MIaBHOTO Mpo-
ruba CJA0EeB WM MIACTHUECKOTO TeYeHHs MOPOA
[IpoMbill/ieHHble W FpaXKJaHCKue 3Manhsd, cgopy-
MEHHsl, NPUPOAHBbIE OOBEKTHI H TOpHbIE Bbpa 01'1;»{
(py/AHbIe 3a/1€XKM), PACIONOMKEHHbIE B 30HE BJH
HUsI MON3EMHOH pa3paGoTKu, NMOAPaGOTKA KOTOPBIX
MOXKET BbI3BaTh BO3HMKHOBEHHe B HMX JAedopma-
WM, MCKJIOUAOUIMX BO3MOKHOCTh HX AA/IbHEHIICH
SKCMJyaTaluy MO MpsiMOMY HasHAueHHIo, yrpgay
ISt KH3HH JIIOfeH, HapyllieHHsi TeXHOJIOrHH lu._lo bl-
YW ¥ ApyrHe HexenarelbHbie MOCAEACTBHA. Llepe:
ueHb. 06'bEKTOB, MOAJIEKAILUX OXpaHe, COCTABJIAIOT
A0S Ka){AOT0 KOHKPETHOro ciydas COrJacHo AeH-

CTBYIOLLMM MpaBH/laM OXpaHbl Ha AAHHOM MECTO-

POXKAEHHH MJHW MO COraiieHuio ¢ L 0 ]

Penep, 3a/0KeHHbIi HA KOHILE npobHUILHON JIHHHH

3a mpefeNaMy 30Hbl BJMSIHWS TOI3EMHBIX TOPHBLIX

pa6or. CayXuT AJISl MJAGHOBOH U BHICOTHOM MpPH-
30K pabouux penepos.

?“zpuac?manbﬂuﬂp cocTaBisiiollas | nepeMeLleHus

TOUKH MAcCHBA WJM 3eMHOH MOBEPXHOCTH B HANpaB-

JIeHHH, [epNeHAUKYJIsIpHOM CTBOPY npodHabHOM

JIHHHH

Be/HuKHbl, XapaKTepH3yIollHe Mpouecc CABHXKEHHS
HOH MOBEPXHOCTH: i

?i.EMMaKCHMaJ[:beIe BeJMUMHb CABHKEHUH U nedop-
Malliii 3eMHOH TOBEPXHOCTH B MyJbjae (npu OT-
CYTCTBMM MpOBA/OB) WM 30HE MJABHBIX CIBH-
JKEeHHUil MpHU HaJuyu{ MPOBAJOB:

BEPTHKA/bHOE CABHIKEHHE,

rOpM30HTa/IbHOE CHIBHKEHHE;

BepTHKa/bHble AedopMalny (HaK/IOH, KPHBHS-
Ha);

ropusonTanbble aedopmanun (pacrsKenue n
cKarue). |

2. TpauuuHble yribl, yribl CABHMEHHS, YIVIbl p§3
PbIBOB, YIJIbl OOpYLIEHHS, yIJibl BOPOHKO00pa30-
BaHUsL. !

3. ¥Yroa MakcuMa/bHOrO OCEAaHMs.

4. O6uias NpOAOJIKHTEIBHOCTD Mpolecca CABHKE-
HUS ¥ NPOLOJKHTEIbHOCTH MepHOAa OnacHbIX
CABHXKEHUM.

Boplcl)HKa 06 pyLUeHus, 96pasoBaBmaﬂca np# OTpal:

GOTKe BepXHHX dTa)ced Clenbix 3ajexed, 10 B%

X044 KOTOpOH 3eMHasi MOBEPXHOCTb paHee He 00-

pyuianach
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[Tonnasi cepusi HaGaOAEHHI

[Tonnas noppa6Gorka 3eMHOH MoO-
BEPXHOCTH

[penoxpanurenbuas 3ona

[Ipenoxpanurenbublii eank

[Tpenoxpannrenbhas 6epma

[Tpenenbubie nedopmauun 3emMHOM
NOBEPXHOCTH (OCHOBAHHSI COOPY-
KeHus)

[poru6 ropHbix nopoa

[TpoBan
[Mpoduabuas aunus
Pa6ouuit penep

Penep
CasHKeHHe TOpHBIX MOPOX
CaBuKeHHe 3eMHOH MOBepPXHOCTH

CaBHr ropHbIX mopos

CneuunanbHas

HabJlofaTenbHas
CTaHUHUs ‘
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KoMmIlieke HHCTpYyMEHTaNbHBIX HAGJIOAEHHH s |
onpeje/ieH sl CABHXKEHUS] DenepoB B BePTHKAJIbHO |
M TOPH30OHTANBLHOH MJIOCKOCTAX  (HUBEJHPOBAHUe
penepoB, H3MEpeHHe DacCTOSHHSI MeXAy pernepamy
U B Cllyuae HeoOXOAMMOCTH HX OpJAHHAT)

[ToppaGotka 3eMHOH MOBEPXHOCTH, NPH KOTOPOj
pasmepbl BbIpabOTaHHOrO [POCTPAHCTBA MO Ma.
[EHHIO, M MO MPOCTHPAHHIO PYAHOrO Tela paBHy
HJIH [pEBBIAIOT TIJyOHHY paspaboTKH, B BbIpa.
OOTaHHOM MPOCTPAHCTBE OTCYTCTBYIOT LEMHKH Wiy
Ge3py/iHble yuacTKH 3HAUMTENbHbIX PAa3MEPOB, a yr.
JIbl CJABHIKEHHsI JOCTHIalOT MHHHMAJbHBIX 3HAYEHH
YacTb ropHoro maccuBa, pacnonoxenHasi Moj ox.
paHseMbIM O00bEKTOM, pa3paGoTKa pPyAHbIX Tel g
KOTOPOH AOMyCTHMA C NPHMEHEHHeM TOPHBIX, KOH-

CTPYKTHBHBIX H/IH OAHOBPEMEHHO TeX W APYrHX Mep |

3alLHThI

Yacte ropHoro macchBa c comep:KallHMHCS B Hey
PYAHBIMH TejlaMu (4acTAMH DYIAHBIX Tel), pacrho-
JIOKEHHAasl 10/ OXpaHSAEMbIM OOBEKTOM M MpeaHas-
HaueHHast JJis €ro 3allUThl OT ONAaCHOrO BJIHSHHS
TOA3EMHBIX TOPHBIX pa3dpaboTok. OtpaboTka pyi-
HBIX T€J B Npeaeiax NpeAoXpaHHUTeNLHOrO LeaHKa,
KaK MpaBuJo, He H0NycKaercs

[Tosioca, mnpuseraiomas Kk KOHTYpYy OXpaHsieMOro
O0'beKTa, BHEIUHsisl FPAHHLA KOTODOH SIBJISETCS HC-
XOQHOH ISl MOCTPOEHHS] NPENOXPAHUTENBHOIO Lie-
JINKa WJM NPeLOXPAHHUTETBHOH 30HbI

Beanuunbl  nedopmauuii, npesbimenne KOTOpPbIX
MOXET BbI3BATH aBAPHAHOE COCTOSHHE COOpYXe-
HHH, TOBJI€Yb yrpo3y [JIsl XKU3HH JIoeH
IlocnenoBarenbioe  ornenenne cioes mopoa or
TOJlILLM, M/1ABHOE [epPeMelleHHe HX B CTOPOHY Bbi-
paboTaHHOro NMpoCTpaHCTBa

YuacTOK  3eMHOH  1OBEPXHOCTH, MOABEPIIIHCS
OGpYUICHHIO NOA BJHSHHEM [OA3EMHBIX TOPHBIX
paspaborok. Koutyp npoBaja B njaHe umeer He-
NPaBH/IBHYIO BHITSHYTYIO (opmy

[lpsiMas uan nomaHas JHHMSL, BAOJIB KOTOPO pac-
noJ1araloT penepbi Ha0JIOAATeNbHOH CTaHIUK
Penep, npennassauennslii ans onpenenenns Besu-
YHH CIBHXKEHHSI 3€MHOH MOBEPXHOCTH H TOMLLH
nopos

3Hak, 3aKpenyieHHbIH B PyHTe, HA 3eMHOM OBepX-
HOCTH, B TOJlLe NOPOA (rOPHbIX BBIPAaGOTKAX) HJIH
B COOpYXXE€HHH, HMEIOLUHH 0603HAUEHHYIO, 3aKOOp-
JHHHPOBAHHYIO TOUYKY — LEHTP

HepopmupoBanye H nepemellieHHe MaccuBa rop-
HbIX TIOpPOJ BC/ICACTBME HApYyLIEHHS HMX €CTEeCTBEH-
HOTO DaBHOBECHS! MOJ BIHSIHHEM TMOA3EMHbIX I'Op-
HbIX pa3paboTok

edopmupoBanne H nepemenieHue 3eMHOM NoBepXx-
HOCTH BCJIEICTBHE CABHXEHHs MaCCHBA TOPHBIX
MOPOA MO/ B/MSHHEM MOA3EMHBIX TOPHBIX paspa-
60TOK

Ilepemeriense ropHbIX MOPOA MO MIOCKOCTAM OC-
J1a0JIeHHs] (KOHTAKTaM, HanJacTOBAHHIO, TEKTOHH-
YECKHM TpPElMHAM) NpPH HX nporube i
HaGnionatenbnasi craHuus, 3anoxeHHasi ¢ Leabio
AleTa/lbHOr0 HM3YyYeHHsi OTAeNbHBIX BOMPOCOB CHBH-

JKEHHsI TOPHBIX MOPOA H 3€MHOM MOBEPXHOCTH

(ropozxeBbIe HaboAeH s

TunoBast HabJuionaTelbHasi CTaH-
st

yrJibl TPaHHYHbIC

Yriibl CABHMKEHUS

Yrabl pa3puisos

¥

Yribi 06pyleHHs

erJl MAaKCHMAaJIbHOTO oOCeAaHust

Yron -BOPOHKOOOpa3oBaHus

Npumeuanns 1.

KoutposbHOe HHBE/NHPOBAHHE HacCTH penepoB Hal0-
JIOfATeNBbHOA CTAHIHK, BBINOJNHSEMOE Mocje [po-
BeJleHUsl HAyaJlbHOH cepud HaO/I0AEHHH € LEeJbIo
BbISIBJIEHHS] Haya/a npouecca CABHXKEHHS
Ha6unioparenbHasi CTaHUUsl HA 3€MHOH OBEPXHOCTH,
3aJI0KeHHas 111 1oJyYeHusi OCHOBHBIX MapamerpoB
npouecca capuxenus. [lpogonxurenbHOCTh cylie-
CTBOBAHHMSA CTAHUHH OT OLHOINO A0 HECKOJbKHMX JIeT
BHeunne OTHOCHTENbHO BbIpAOOTAHHOrO MPOCTPaH-
cTBa yIJbl, 06pa3oBaHHble HA BEPTHKAJbHBIX pas-
pesax Mo MNPOCTHPAHHIO H BKPECT MPOCTHPaHHSA
PYLHOH 3aJjieXXu (MO TIJIaBHBIM CEUEHHSIM MYJb/bl
CIABHXKEHHS) FOPU3OHTANbHBIMH JUHHAMH U JIHHHSI-
MH, COEJHMHSIIOUIUMM  TpaHHIy BbIPAGOTAHHOrO
NPOCTPAHCTBA C IPaHMUEHd MyJblbl CABUXKEHUS
BHeuiHnHe OTHOCHTENbHO BbIPaGOTAHHOIO MPOCTPaH-
cTBa yrJibl, 06pa3soBaHHble Ha BepTHKaJIbHBIX pas-
pesax MO MPOCTHPAHMIO M BKPECT MNPOCTHPaHUS
pyAHO# 3ajexH (Mo TJaBHBIM CEUEHHSIM MYJIbJbl
C/ABHXKEHHsI) TOPU3OHTA/IbHBIMH JIHHUAMH H JIHHHS-
MH, MOCJEA0BATENbHO MPOBEAEHHbIMH B KOPEHHbIX
NOPOJAX M HAHOCAX H COGNAMHAIOUMMH TFpaHully
BbIPAGOTAHHOrO MPOCTPAHCTBA € TpaHUUEH 30HbI
ONaCHbIX CABHXEHWH Ha 3eMHOH MOBEPXHOCTH.
Pa3jinyaior yribl CABHXEHHsS B HaHOCaX W B KO-
PEHHBIX MOPOAAX MpH MOJHOH M [MPH HENONHOH
nopaboTKe 3eMHOH MOBEPXHOCTH

BHeuiHne OTHOCHTEIbHO BbIpabOTAHHOILO MPOCTPaH-
CTBa yrJibl, 00pa3oBaHHble HA BEPTHKAJbHbIX pas-
pe3ax BKpecT MpPOCTHPaHHS W MO [POCTHPAHUIO
PYAHOH 3aJieXH (MO TJIaBHBIM CEUEHHSIM MYJbAbl
C/BHXKEHHs) TOPHU30HTAJAbHbIMH JHHHAMM W JIHHUS-
MM, COEIMHSIIOLUUMH TPaHHUILy BbipaOOTAHHOrO MPO-
CTPaHCTBa C KpaHHUMM BHELIHUMH TpEUlMHAMH Ha
3eMHOH MMOBEPXHOCTH {

BHeuiHHe OTHOCHTE/IbHO BbIpaGOTAHHOIO MPOCTPaH-
cTBa yriibl, 00pa3oBaHHble HA BepTHKaJbHbIX pas-
pe3ax BKpecT NpPOCTHPaHHA M MO [MPOCTHPAHUIO
PYAHOH 3ajeXH (MO TJaBHBIM CEYEHHSIM MYJIbJbl
C/IBUXKEHHS) TOPU30HTANbHBIMH JIMHUSAMH U JIHHHS-
MM, COENMHSIOUIHMH TpaHuly BbIpaGOTaHHOrO
NPOCTPAHCTBA C TpaHULEH 30HbI OOpyIleHHs Ha
3eMHOH MOBEPXHOCTH

Yron co cTOpOHbl MajeHHs 3aJ/exH, 06pa3oBaH-
Hbil Ha BepTHKaJbHOM paspese ([0 TJIaBHOMY
CEYEHHIO MYJIb/ibl CABHXKEHHS 3€MHOM NIOBEPXHOCTH)
BKPECT MNpOCTHPaHHS 3ajieXKH TOPU30HTaJbHOK
JIMHHEH W JIMHWEH, COeJMHSIOLIeH CepeiuHy BbIpa-
GOTAHHOrO MPOCTPAHCTBA C TOYKOH MaKCMMasbHOro
ocenaHusi

BHewHu# OTHOCHTEIBHO BbIPaGOTAHHOrO NPOCTPaH-
CTBA yroJs, 00pasoBaHHbIi Ha BEPTHKAJNLHOM pas-
pe3e B JIIOGOM HanpaB/eHHH TFOPHU30HTAJbHOH JIH-
HUEH W JIHHMeH, COeNMHSIOUEH TIpaHHIly BbIPado-
TAHHOrO NPOCTPAHCTBA C I'paHHLEeld 30HblI BOPOHOK
Ha 3€MHOH MOBEPXHOCTH

Yranl cCABHXEHHA B HAHOCaAX NPHHUMAIOT PaBHbIMH 10 BEJHUHHE BO BCeX HanpasJie-

HHAX. 9. Yriibi pa3psiBOB, YR OOpylieHHs, FPaHHUHBIE YrJbl M Yr/Ibl MaKCHMAUbHONO OCEaHHs ONPEAE/soT
0€3 pasnencuns TOAUM HA HAHOCH M KOpeHHble NOPOibl. 3. [IpH HANMUMM MOA HAHOCAMH BHIBETPEJbIX KOPEHHBIX
DO 3a HusKHIO rpaHMily HAHOCOB MPHHHMAIOT HHXKHIOW TPaHHLY 30HbI BBIBETPE/bIX (1183MHTerMp()BiI.HHb'I‘()
f10Dos. 4. [lpu c10XKHOM KOHTYpe PYIHOA 3aMeXH 3a IPaHHIly BHPAGOTaHHOTO NPOCTPAHCTBA NPHHMMAIOT HaH-

Ollee  BricTynaloulyio €ro TOUKY.
CABuwxenns npusenens B taoa. I

5. YcaoBhple 0603HaYeHHUs  YrJIOBbIX

npornecca
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Ta6anuma I
e Haunmenosaune O6osnauenue Ne Haumenobanne O6o3Hauenue
n/n n/n
1 |Ocenanue (BepTH- N, MM 12 | Yrabl pa3pbiBOB:
Ka/lbHO® CABHIKEHHE) y HUXKHEH TpaHHIbl
0oTpaboTKH:
2 |Topu3oHTaNBHOE CIBH- g, MM B BHCAYEM OOKY p”, rpamyc
JKeHue
3 |Haknon i B JexaueMm GOKy BY, rpanyc
4 |KpuBusHa k, 1/m y BepxHel rpaHuubi| Y7, rpaayc
0TpabOTKH
5 |TFopusoHranbHbie Je- (3 y rpaHuubl otpabor-| 6”7, rpapyc
dopmaunu KH [0 NPOCTHPaHHIO
6 |CkopocTb ocelaHu v, mm/mec || 13 | ¥Yrabl 0OpylieHHs:
7 |O6was npofo/KH- T, mec y HHXKHEH TpaHUlbl
TeNBLHOCTb Mpolecca 0TpaboOTKH:
CABHXKEHHS 3eMHOH B BHcsiueM OOKy p”, rpaayc
NIOBEPXHOCTH B Jexauem OOKy {/ rpanyc
8 |Paamepbl MyJbbl y BepxHeill rpaHuusl| y”, rpamyc
CABHXKEHHS! oTpaboTKH
10 NPOCTHPaHHIO Ly m y TpaHHlbl 0Tpabor-
BKPECT MpPOCTHPaHHs L™ K¥ 1o npocrupauuio | 8”7, rpaayc
9 |¥Yroa cnBukeHHs B HA-| ¢, rpanyc 14 | ¥Yron makcHMaJsbHbIX 0, rpanyc
Hocax ocellaHuH
10 |[paHuuHbie yrjbi: 15 |Be3onachas ray6uHa Hes, M
V HHXXHeH T'paHulbl pa3paboTku
0TpaBoTKH CO CTOPO- 16 |Yroan BopoHkooOpaso-|V, rpanyc
Hbl: BaHUs
Blcsiyero 6oka Bo, rpanyc 17 |9ddexrtuBHas  moui- ms, M
Jexauero 6oka Boi, Tpamyc HOCTh
y BepXHeH rpaHu- 18 |¥rapl cABHXKEHHS TNpPH
1l OTPabOTKH Yo, Tpanyc HEMoJIHOK MoApaboTKe:
y rpaHuibl 0TpaboT- y HHXHEH TpaHHLbl
KM 10 MPOCTHPaHHIO| 0o, rpasyc 0TpaboTKH CO CTOPO-
11 |Yrabl caBUKEHHSA B KO- HBbI: ;
PEHHbIX MOopoAax: BHCsiuero 6oka B, rpanyc
Yy HHUXKHEH TpaHMlbl Jiexayero 6oka Bi,, Tpamyc
OTpaboTKH: CO CTOPOHbI BOCCTaHMsA|y,,  rpamyc
B BUCsAueM OOKy B, rpanyc 110 NPOCTHPAHHIO 0,, rpaayc
B Jiexkauem O6OKy Bi, rpanyc 19 |Kosdduunent 6e3- ke
y BepXHeH FpaHHiLbl OMacHOCTH.
0TpaboTKH y, rpanyc || 20 |JauHa = nepneHaHKy-
y rpaHuilbl oTpabor- Jsipa, OTKJAa/biBaeMoro
KM 10 mpocTupaHuio | 6, rpaayc Ha MJaHe OT npejpoxpa-|
MpH MOCTPOEHHH Le- HUTEIbHOH GepMbl 10
JIMKa crnocobom rep- rpaHHUbl MPeAOXPaHH-
NeHNKYJISPOB: i TENbHOrO LeaHKa /s
BEPXHssi TpaHula B, rpanyc BBITAHYTOIO 00beKTa:
HUIKHSISI TpaHuLa y', rpaayc
B CTOPOHY HajaeHus LM
3alexH
B CTOPOHY BOCCTaHUs g, M
3aJ1eXKH
lipumevanne B n.n 15 MaKCHMabHbIe, KPHTHYECKHE W JIONMYCTHMbie BeJHUYMHb 0603HAYaloT COOT-
BETCTBYIOILHMH HHAEKCAMH (']0, n K ]]11"

( MPUJIOXEHHWE 2

! i THIbI U CIOCOBBI 3AKJAILKH PETMEPOB
‘ JLJ1Si HABJIIOJATEJIbHBIX CTAHLLMH

! Ha6aonartebHble CTaAHLMM HA 3€MHOH NMOBEPXHOCTH

. B KauecTBe ONOPHbIX H paGounx perepoB MNpu riybuHe npomepsa-
H‘ﬁﬂ rpyHTa 10 1,5 M NpUMEHSIIOT penepbl, 3aJOXeHHble B CKBAaXKHHAX
yaH KoTioBaHax (pHc. 4, a, 6). Kopmnyc penepa 3 H3rOTOBJSIOT H3 OT-
©3KOB NPYTKOBOH, GYPOBOH, apMaTypHOH CTall 1HaMeTpoM 25—30 mm
Il M3 TOJICTOCTEHHBIX METaJIHYECKHX Tpy6. [linHy penepa paccuMThi-
aloT C Y4€TOM pa3MepoB, MPHBEJEHHBIX Ha PHCYHKe. K HuKHEH uyacTH
Kopryca NpHBapHBAIOT KPECTOBHHY 4, a Ha BepxHeM TOpLe BbICBEPJIU-
gaioT Ha ryGuHy 2—3 MM LH/IMHAPHYECKOE IIYXOe OTBEPCTHE Ha-
verpoM 2,0 MM — LeHTp L j
* Ha tpy6uaThix Koprycax NpeiBapuTenbHO (CBApKOH) 3akpenssior
0N0BKY penepa. HuxHIO uacTh CKBaXKHHbl (KOTJOBaHa) & 3anos-
0T GeroHOoM Ha Bbicoty 200—300 MM, Bbille 3achialoT Chily4HH
marepuan 2.
" B kauecTBe paGouMX H BCIOMOraTe/bHbIX PENepOB MOXHO HMCHOJb-
“?"'_,BaTb 3a6uBHbIe penepbl (pHC. 5,a), H3rOTOBJEHHbIE U3 MPYTKOBOH HJ/IH
%g‘posoﬁ cranu gauHon 1,5—2,0 m. [as1 yBeauueHus cLelieHus penepa
¢ TPYHTOM HHXKHsisl uacTb Kopryca / perepa 3a3yGpuBaercs 2.
' Ilpu manbix ray6HHAX MpoMep3aHusi WIH OTTAaHBAHMS IPYHTa U Be-
POSITHOCTH BbIMOP@XKHBaHHsl pefiepa BO3MOMKHO NMPHMeHEHHe 3aGHBHOTO
epa, NPHBEIEHHOTrO Ha PHC. 5,0, MO3BOJISIIOUIEr0 YUHTHIBATh BEJIHUYH-
BbINyunBaHusi (BbiMep3aHusi). Kopmyc 3 penepa 1uamMeTpom 30—
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Puc. 4. Tunbl ONopHBIX penepos:
a — B CKBa)XHHe; 6 — B KOTJIOBaHe
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Puc. 5. Tunbn paGounx penepos:

a — 3a06MBHOH B OOGBIYHOM TPYHTe; 6 —— 3a6HUBHOM B YC/IOBUSIX BBIMODAXKHMBaHH#A; 8 — B

CKBaXKHHE [Jisi 3a60/104eHHOH MEeCTHOCTH

35 mm (GypoBasi cTaJb, TOJICTOCTeHHAs Tpy6a) CO CKBO3HBIM LIEHTpaJlb-

HbIM OTBepcTHeM 2 CBOGOJHO MOCa)<€H Ha CHrHaJbHbIA CTepxkeHb /, |
’KECTKO CKPEIJIEHHbIH ¢ HAaKOHeYHHKOM 5. K HaKOHeUHHKY CBapKo# Kpe- |

MAT KOKyX 4, MepekpbiBaIOLIMH HHKHIOW 4acTb Kopnyca. CrepxeHb
¥ BHYTPEHHIOIO MOBEPXHOCTh KOXKyXa MOKDPBIBAIOT aHTHKOPPO3HHHbBIM
TNOKPLITHEM HJIM TYCTOM TexHHuecKoil cmaskol. lpu 3aknajike ucrnosib-
3yloT Hacanky 6. Ilpn HMBeJUPOBAHHH MO TOJYC(EPHUECKOH TOJIOBKe
KOpryca OJHOBPEMEHHO 3aMepsiloT pacCcTOsiHHE 10 TOpUA CTEpXKHS H
BBOJISIT COOTBETCTBYIOLLYIO [1OMPaBKy B HaGJIIOAEHHS.

B phIXJIbIX IPyHTax GOJbLIOH MOIHOCTH U B 3a060JIOYEHHOH MECTHO-
CTH ONOpPHBIE penepbl 3aKIaAblBAOT B CKBaXKHHbl € 3arayljieHdeM B

MJIOTHBIH TPYHT He MeHee uyeM Ha 2,0 M (cM. puc. 3, 8). Kopnyc penepa |

4 W3rOTOBJSIIOT M3 OTPE3KOB MeTa/IM4eCKHX TPy6 AHaAMeTpOM 30—
60 MM M TO/MLIMHOH CTEHOK He MeHee 3 MM, COEJMHSIEMbIX CBAapKOH HJH
MydTamu 2. HUKHIOIO CEKIHIO C KPECTOBHHOH 3aKpEIIsiioT B GETOHHOM
Akope 7 BbicOTOH He MeHee 1,5 M. B 60/NOTHCTBIX rpyHTax Ha siKOpb
YKJAaAblBAIOT TJMHSIHYIO moAywKy 6 Beicotod 0,3—0,5 m. OGcannyio
Tpy6y 5 3aknajbIBAlOT HAa BCIO BBICOTY PBIXJIOro (3a60JI04€HHOro)

IPYHTa, HO He CBsi3bIBalOT ¢ sikopeM. IlpoctpanctBo / Mexay kopmy- |

coM M o6cajHoil Tpy6Oi 3amoOMHSIOT HEBJAroeMKHM MarepHajnom /,
a B 3a60/104UEHHOI MECTHOCTH OCTABJSIOT HE3AMOJNHEHHBIM C H3oJsiLHell
Kopnyca TyCTOH TEeXHHUYECKOH CMasKoH HJH MPOMAc/]eHHOH BETOLIbIO.
Cpepxy o6caanyio TpyOy 3aKpblBAIOT AePeBSHHON KPbILKOH 3.

[Ipu rny6unax mpoMep3aHusi cBbille 1,5 M B KauecTBe ONOPHBIX pe-
MepOB MPHUMEHSIOT aHaJOoTHuHble NMPUBENEHHBIM Ha pHC. O, 8, HO 6e3
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! Puc. 6. Tunbl paGouux penepos:
g — IS CKalbHBIX MOPOA; 6 — A/ MHOO-
| JIeTHEMEP3JIEIX TPYHTOB

|

®100-200

T o
I

‘o6cajKy CKBaXKuHbL. Jlnsi pabounx penepos sKOpb Koprnyca 3TOi XKe
' KOHCTDYKIIMM M3FOTOBJISIIOT  BBICOTOH 950300 MM u 3aray6JsiioT Ha

0,5 M HHXKE rpaHHIlbl NPOMEP3aHHUs.

Bo3MOKHO TAaK:Ke HMCIIOJb30BaHHe 3a0UBHBIX pernepoB MpH yCJIOBHH

‘mpoBeeHusi HAGMOleHHH B OJHO M TO XXe Bpems cesoHa 1 ob6si3aTeNb-
| Horo 3arJy6Jsienusi LeHTpa.
" B ckanbHbix nopogax (puc 6, a) penepbi 3aKNalbIBAIOT B CKBAMHU-
‘Hax. Kopmyc -2 penepa ¢ KpeCTOBHHO#H 4 3akpenisiioT B OETOHHOM $IKO-
e, 3aJI0KEHHOM B HeHapyLIeHHbIX MOPOAAX. B apo6JeHbiX MOpoAax
'] OoTpLIBAIOT KOTJOBAH 3 WK NPOBOASIT 06caaKy CKBaxKHHbL.

B MHOrOJeTHEMEpP3JbIX TPYHTaX perepbl 3aK/NajbiBAIOT B CKBaMH-
Hax, npoGypeHHbIX HIKe TIyOHHBI MaKCHMaJ/bHOrO CE3OHHOro oTTaKBa-

Husi. PacueTbl ryOuHBI 3aK/Ia[AKH penepoB MPHBOASTCS B pa6ote [9].

OnHa u3 KOHCTPYKUMH perepa [/l MHOTOJETHEMEP3JbIX TPYHTOB
npusegeHa Ha puc. 6, 6. CKBaXHHY 7 nuamerpom 100—200 mm GypAT

Ha pacueTHyIO IJyOHHY W B BEpPXHIOIO HacTb YCTaHABAHBAIOT o6caHylo
Tpy6y 3, npu 3TOM 4acThb LIJaMa W3 HUXNKHEH HacTH CKBAXXUHbl HE H3-
BilekaloT (mepei 3aKJajKoH penepa oHa JOJXKHA OBbITh pa3xkuKeHa
Bojoi1) . Kopmyc penepa 8 M3rOTOBJAIOT M3 OTPE3KOB TpyO6 AMaMeTpoM
5060 MM C TOJMILMHON CTEHOK He MeHee 3 MM, COGIHMHSIEMBIX Ha MecTe
3akiagku capkoil unM mydramu 6. Slkopb penepa 9 HW3rOTOBJISIIOT
W3 TOJICTOCTEHHbIX TPYyO pasjH4yHOro Auamerpa (2—4 cekuuH), K KO-
TOpPLIM MO CrHpagd NPUBAPHBAIOT «epLIn> 1. 3aknajky pernepa Mpous-
BOJSIT C MOMOLIbIO CTAHKA C [10C/Ie10BaTebHbIM HapalliBaHHeM CEKIHH
Kopryca. [Tocsie LOCHLIKH SIKOPsi 10 3a60si CKBaXHHbI NPOU3BOAAT 3a-
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CHIMKY CKBaKHHBI A0 I1yOMHbI OTTAHBAHHS ECKOM, FpaBHEM (eCJH ypo.
BEHb DA3KHIKEHHOTO LJIaMa HUMKE JyOHHbI OTTAHBaHHsA) H HA KOPMyc
HajeBaloT TPyOy KOXKyxa 2 ¢ BHYTPEHHHM AHaMeTpoM, Ha 7—10 my
GoJiblukM AHameTpa Kopryca. OmycKalT KOXYX MOCEKIHOHHO C Mo.
MOLUbIO CTAHKa Ha BCIO TyGMHY OTTaHBAHMA HAM (IPH OTCYTCTBHy
3achbllIKH Ha MecTe) 10 sikops. [IpocTpaHCTBO MEXAY KOKYXOM H CTel.
KaMH CKBAaXXHHbI 3aNOJHAIOT CBITYYHM MaTepHaJOM HIH OCTaBJISIOT
He3aIO/IHEHHbIM, a4 MeXy KOPIYCOM H KOXKYXOM 3aNOJHSIOT pasor.
PeToi TexHUUeckoH cMaskoH 4. JIMLIHIOW 4YacTh MOCHEAHeH CeKLHy
Kopryca cpesaioT W NpUBapHBAIOT TOJIOBKY perniepa 5 K uentpy. Ilpu Ha-
JIHYMH DLIXJIBIX OTJIOKEHHH YCTaHaBJIHBAIOT 06CafHYIO TPYOY.

[Ipu saknanke penmepoB Bcex THMOB Ha ydyacTKe 3eMHOM TIOBepX-
HOCTH, Tlle CYyIIECTBYeT BO3MOXHOCTb HX MeXaHHUYECKOTo HapylleHHs
(Oropozbl, MalwHK, WHTEHCHBHOE ABHXKEHHe TPAHCIOPTA), LEHTPHI pe-
NepoB IOMKHBI GbITh CKPBITLIMH (@HAJOTHYHO pHUC. b, a).

Bbicoty penepoB ompese/isiioT BO3MOXKHOCTBIO 3aMepa MJIHH HHTED-
BaJOB 0e€3 MEpeXoiHbIX ToueK (OHA He NO/MKHA mpeBbiwarth 0,5 M).
OGcanubie TpyGbl B CKBaXKHHAX YCTAHABAMBAIOT TOJBKO IPH HEOGXO-
Anmoctd. OHH He NOJIKHBI GbITh CBSI3aHBI C SKOPEM.

Jlnsi 3auuThl penepoB OT MeXaHHYECKHX MOBPEKIEHHH M aTMOC-
(epHBIX OCalKOB GETOHHPYIOT MWJOHB WM MVIOWAAKH pasMepamu
700X 700 mwm, TomuwuHoi 200 MM C 06s3aTeNbHON H30MSIHENH (TOJID,
IpoMac/eHHAsi BETOllb) KOPIyca penepa OT KOHTAKTa ¢ 6eTOHOM. Bhbi-
cora o6calHbix TPYO H NUJIOHA AOJXKHA GbITh HAa 5070 MM MeHblle
MpEBbILIEHHs] TOJOBKH pernepa Haj 3eMHOH MOBepxHocThbio. Jas nu-
CTaHUMOHHOTO HAOMOJEHHs 32 OCeJlaHHeM MMOBEPXHOCTH BBICTYNAIOULYIO
4acThb Koprnyca penepa Ji060ro THna yBeJHMUYHBAIOT C TAKUM pacyeTom,
4TOGbl HAO/IIONEHHsT MOXKHO GBUIO NMPOBOAHTh C ONHOH HJIH HECKOJBKHX
TOYEK, PacHoJIOKeHHbIX 3a MpejesaMy onacHoH 30HbL. Bepxuiowo uacrs
Kopnyca [ (puc. 7, a) pasMeyamT (KO/bLEBOH WJH LIAMIEYHOH pas-
MeTKOH) Ha jeneHusi ueHo# | cm. [Ipu AHCTAHLHOHHOM H3MepeHHH
FOPH3OHTA/ILHBIX C/IBHKEHHH pernepoB C MOMOILILBIO MPOBOJIOUHBIX CBSI-
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Puc. 7. Tunel penepos:
@ — AJIst ANCTAHIIHOHHONO ONpeeeH st CABHKEHUI; 6 — CTEHHOH penep
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BEpXHIOIO 4acTh penepos

y i 30HBI
oii, BHIBELEHHBIX 3a Npejle/bl ONacHOH ; o

k s [PeNlOTBPALLEHHS HX ONPOKHABIBAHUS YCHIHBAIOT YKOCHH
BUHOH 3.

i K%eczgnpaﬁamaaemux 3/laHUAX U COOPYXKEHHSX mex—::;:ee:ﬂoré)y:é
\ oBbie perepbl (cM. m. 4.5) 3akjajiblBAIOT MO cxeme, Inp 1r1I il
~uc. 7.06. Crennoit penep [ (mmamerpom 10—20 MM) H©3 Mpy

e ’6eTOHprIOT B LIMype C TAKMM PacyeroM, 4TOObl MOXKHO ObLI10
/CTAHOBHTb HUBEJMPHYIO pedKy Ha BbICTYNAIOLLYIO qaLcHTIx; pe;::gap”yf
| [poBECTH 3amMep J/IHH MHTEPBA/IOB MEXIy penepamx?. Tglfblfz’l gnep
" oajor Ha 150—200 MM HHXKe €05l THAPOU3OJISILHH. pZH aKJFI)aILbI—
g(xax NpaBH/Io, aHAJNOTHYHBIA NMPUBEICHHOMY Ha pp:[c. e;xg)og 1 i
| BalOT MPOTHB KaXkJOro CTEHHOro perepa HJH lIaCT) }E)e égmxe iy
\MeHee TpeX penepoB MO Kax/0W CTOpOHE 31aHHA :

0,5 M OT OTMOCTKH.

Mon3emublie HaGA0AATE/IbHbIE CTAHLMH

JIbHBIX JHHUI B TOPHBIX BHIpA0OTKaX 3akJajiKy penepos
HKaxX WIH KpoBJe BbipaGoTKu. LleHTpbl penepos
aK Ha penepax Ha3eMHbIX CTaHLHH. Pacnona-
JIeHHeM LIEHTPOB, C Y4Y€TOM BO3-
peiiku U orBeca. Perepbl u3-
GypoBO#l CTali HJIH - TOHKHX

| 0603HAUalOT TaK Xe, K
al0T pernepbl OTKPLITO MM ¢ 3ariyo
0KHOCTH YCTaHOBKM (WM TOJBECKH)
OTOBJISIIOT W3 TPYTKOBOH, apMaTypHOH,

tov6 nuamerpom 20—35 MM. _
prB ﬂnque pBpraéoTKM pernepbl 3aK/1abiBAIOT MpPH He6OJAbIIOM JIBH

L KeHWM JIIOfel M TpaHCIopTa, OTCYTCTBHUH nyqexlgnﬂ noqagé,mcﬂyggﬁg;
1 CJIOMCTHIX TOpOAax. Penepol
SIMHOBATBIX WK MEJKO i
TIl)nxe [VIyOHHbI HACBIMHBIX W HApyUICHHbIX MPH NPOXOLKE nopoa B
oBaHax WM wmmypax (puc. 8).
Penepsbi, MOKas3aHHble Ha pHC.
@XJly pe/ibCaMu W/ C BHEUIHEH C
WBOIOJIOKHOR Tpamy, ¢ OTCTYIJIEHH

8, @ 3ak1aJblBAIOT, Kak MNpPaBuio,
TOPOHbI MyTeH, BAOJIb CTEHKH, MpPO-
eM OT Hee He MeHee ueM Ha 20 cMm.

8.

Tunbl  penepos,
a — B BEPTHKAJNbHOH CKBa

i JKUHE; 6 — B KOTJIOBaHe; 8 — B HaAKJOHHONH CKBa»HHE
/ W

MnpUMEeHseMblX B nouse MOA3E€MHBbIX TOPHBIX BHpaﬁOTOK.
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Puc. 9. Tunel cTeHHbIX PenepoB B ropHbiX BHPAGOTKAX:
a — B LUNype C MOCTOSIHHO O0O3HAYEHHBIM HEHTPOM; 0, 8 — B IINYPE CO CHEMHOH TOJIOB-
KOH; ¢, 0 — Ha CTeHe WJH KDElH TOpHOH BHIPAGOTKH

CkBaxkuny GypsAT Ha riay6uny He meHee 800 mm. Kopnyc penepa 3 Ge-
TOHUPYIOT B CKBa)KMHe / Ha BCIO BBICOTY HEHapyIIEHHOrO MacCHBa
(mpu ucrnonb3oBaHMM 06CafHOH TPyObl 4 MOXKHO OGETOHHPOBATh M0
YPOBHSI HACHINIKH) C 3aCHIKOH OCTaBIIEHCS YacTH CKBaXXHMHBLI GaJJiac-
ToM 2.

Penepbi (cm, puc. 8, 6) 3aknagbiBalOT NpH HEBO3MOXKHOCTH GypeHHs
CKBQXKHH, NMPH 3TOM GETOHHBIA SIKOPb 3araylJsliOT B HeHapyIleHHBIH
MaccuB He meree yem Ha 0,1 m. Jlsis 3akiajfiku penepa BoiGHPAIOT KOT-
JloBaH ¢ pasmepamu no aHy 250X 250 mm. Kopnyc / penepa ¢ kpecto-
BHHOH 3 GETOHMPYIOT B KOoTsoBaHe Ha BeicoTy 200 MM, a ocrajibHyIO
YacTh 3aChINAIOT NOPOAOH 2. » :

LleHTpbl penepoB OGOMX THIIOB NPH OTKPBITOM HMX PacHoJOXKEHHH
MOTL'YT BO3BbIIaThes Ha 20—50 MM WK GbITh 3arjy6iaeHHbiMd Ha 100—
150 MM 1 nepeKkphIBaTBCS MeTaJJIHYECKUMH KPbIIIKAMH. -

[Ipu uyacToit puxTOBKe NMyTeHl WJM BepOSITHOCTH YACTHYHOH 3aCBINKH
penepa Lesecoo6pasHo NpUMeHATh penep (CM. puc. 8, 8), KOTOpHIH B
OOJIbLIMHCTBE CJyyaeB 3aKMaJbiBalOT €O CTOPoHbl Tpana. Kopnyc 1
GETOHHPYIOT TOJIBKO B paiioHe WINMypa HUXKe YPOBHSI HACHIIHBIX M JAPO6-
JIEHbIX MOPO/. i

Llesecoobpasna saknaaka crenHsix penepoB (puc. 9). Ilnypsl nox
CTEHHble penepbl 3a0ypHBAIOT MO BO3MOMHOCTH TOPH3OHTAJLHO Ha
yA06HO# 11 3amMepoB BbicoTe (1,4—1,5 m).

HauGosee ynorpe6um tun penepa, npusenenHsiii Ha puc. 9, a. Kop-
nyc / penepa GeTOHHpYIOT B wmype 2, ocraBJssi yacTh mnypa (100—
48

| JerepoB Ha XOJ0BOH CTOPOHE BBHIPAGOTKH

,“00 MM), He 3anojHeHHylO pactBopom. LleHTpbl 3 penepa 0603HayaroT

a TOple U CBOGOJIHOM KOHUEe MNOBEPXHOCTH pernepa. [lpu 3akgaanke
j M B pslle APYrUX CJydyaes
IpUMEHSIOT perepbl co ChEeMHOH TroJIOBKOH (cM. pHc. 9, 6, 8).

" Kopmyc / ¢ nepexoAHHKOM 2 3aKpenjsioT B IIype 3, HO o; HE Bbl-
\¢TyNaeT 3a MOBEPXHOCTh CTEHKH BbIpaGoTKH. ['0/10BKY penepa6 C LeHT-
paMH 5 HABHHUMBAIOT Ha TIEPEXOAHHK TOJLKO Ha NMEPHOL HAOJIOLCHHH,
»}IoaTOMy A5l PO(HUIBHON JIMHUK J1I0GOH MPOTSKEHHOCTH A0CTATOUHO
EﬂkanJIeKTa u3 8—10 ronoBok. IlepexoqHHK HBrOTOBJSIOT W3 HepXKa-
‘geiolllell CTasM H KPelsT K KOprnycy WTHHTOM 6. .
" [lpu nosHoO# HEBO3MOMHOCTH GypeHHsi WIMYpPOB U JUIsi 0O0PYLOBaHHs

crelManbHBIX HA6MI0AATENbHBIX CTAHIUA («rnaphbl TOUYEK») MpPUMEHSIOT

&
pernepbl, NpHBeJieHHble Ha puc. 9, ¢, 0. B 060HX clyyasix pernep COCTOUT

W3 MeTalInueckoi nepdopupOBaHHON M1aCTHHbI I TONHMHOH 3—5 MM
(em. puc. 9, 0) pasMepom 20()o><200 MM C IpUBapeHHbIM neg%nergéuxy-
JISIPHO K Hell wThipeM 2 JJTHHOM 100—150 mm 1 anameTpom 20— MKI;«T.
Bakpen/ieHde perniepa, NPHBEJEHHOTO Ha PpHC. 9.¢e ocyulecmnﬁM
MPHCTPE/IKOH MIACTHHBI K OETOHHOH Kpenu MOHTaXHBIM IMHCTOIETO :
®Penep 3 (cm. puc. 9,0) OGeTOHMDYIOT Ha XOPOIIO 3aUULIEHHYIO MO
S BepXHOCTb CTeHKH BbIpab6oTky. JlaHHbie THIbI pPeNepoB HCIOMB3YIOT
i npy HaGMIOJEHUSIX N0 KpoBJe BbipabOTKH C npucrnocobjeHieMm CBO-

" GOAHbIX KOHILOB 1JIsl TIOABECKH DEHKH.

Penepsl B KpoBJe BbipaGorku (puc. 10) 3aknajnbiBaioT TONBLKO TPH
" HOJIHOl HEBO3MOMKHOCTH MX 3aKNaJKH B CTEHKE W/H MO4YBE BHIPAGOTKH.
I«Bamanusam‘ HX B BEPTHKANbHbIX WM HAKJIOHHBIX LIMypax r1yGHHOH
e menee 800 mm. Ilpu ucnonb30BaHMH HUBEJNHDHBIX DeeK, KECTKHX
W LIHYPOBbIX OTBECOB C KOJBLOM (CM. Mpui. 3) TPUMEHSIOT penephl
(cm. puc. 10, a), uMeloLIHe HA 3arHYTOM KOHILE Kopmyca I nyockui

\,

¥ SUANHHHHHHHNNRNNOAN

| Puc.'10. Tunsi penepoB B KPOBJie rOPHbIX Bupaém‘mu(:
‘ @ — GeTOHHPOBAHHBIA; 6 — PACHOPHbIA; 8 — HA LUTAHTOBOW KpEIlH
| 49
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HAKOHEUHHK 3 ¢ KOHMYecKuM OTBepcTHeM — leHTpom 2. Kopnyc
penepa GETOHHPYIOT HMJ/IH 3a0HBAIOT B JA€pEBAHHYIO NpPOOKY. [lpu He-
06X0AUMOCTH (caaboycToiuuBbIe MOPOAbI, LIMPHHA BbIpPAOOTKH OoJee
2 M) AJs 3aKJajKW B luMype riyGHHOH 6GoJiee 1 M NPUMEHSIOT perep,
u3obpaxeHHblit Ha puc. 10, 6. 3akpenasior penep B wnype 3—4 sipy-
camu «epuieds 2. HuxHuit sipyc «epuiedi» I CAYXKHUT ISl IEHTPHPOBa-
HUA Koprnyca B wmype, ero kpensr B 0,2—0,3 m or yctbs. IIpH HeBo3-
MOXKHOCTH GypeHusi wnypoB penep (cm. puc. 10, 8) B KpoBjie MOXKer
6bITh 3aKpenJeH Ha CBOGOJAHOM KOHIle LITAHTOBOH KpenH I ¢ nmoMollbio
xomyra 2.

BeronupoBaHue pernepoB B IINMypaXx 3HAuMTeNbHO OOJjeryaercsi npu
MCNOJb30BaHMU Hacoca. Pasmep Hacoca 3aBHCHT OT NpeAnoJaraeMoi
JJIMHBL INypa, HO He JoJKeH ObiTh Gosee 1,5 m. Kopnyc H3rorosJ/sior
u3 TPyOKu Jjerkoro metanna. Ha mToke kpemaT nopuieHb, COCTOSILIMNA
M3 PE3MHOBOM MPOKJAANKH, 3a)KaToi Mexay AByMA iai6amMu raukoi.
Kopnyc, 3ano/HeHHblil pacTBOPOM, AOCHIIAIOT A0 3a060s1 U NPH OLHOBpE-
MEHHOM BBITAJKHBAHUH PACTBOpA ILTOKOM H HM3BJEUEHHH KOpmyca IuIyp
3aMnoJIHAIT pacTBOpoM. B minyp, 3amnonHeHHbIH pacTBOPOM, AOCKLIAIOT
KOpIIyC pernepa, MpH 3TOM YacTb pactBopa Ha ray6uny 0,1—0,2 M ot ycTbsi
yaansioT u3 wnypa. LleHTpupoBKy penepa B wLiype BbINOJSIIOT Bpe-
MEHHBIMH TIPOKJIaAKaMH. o .

[IPUJIO)XEHHE 3

NMPUBOPbI U MPUCNOCOBJIEHUS NJi1 HABJIOAEHHN
3A CABHU)XEHUEM NMOBEPXHOCTH W I'OPHbIX NMOPOL

OtBechbl

Il BHIHOCA CKPBITBIX LEHTPOB peNnepoB HCMNOJb3YIOT XKEeCTKHe OT-
Bechl O)K-3 u O)K-4 (pazpaborka BHMMH).

B xkectkom orBece OPK-3 (puc. l1,a) Ha KpyrjioM OCHOBaHHH &
3aKpelJieHbl TPH MPOYIIHHB 9, B KOTOpPbIX OapallkoBbIMH radkamu [
kpensit HoxKH [I. Crepxenb [0 ¢ KpyrJbiM ypoBHEM 6 CBOGOZHO
BCTABJIEH B LIAPOBOH WapHHp 4, pa3MelleHHbI B Kopryce LiapHupa &,
'KOTOPbIH KeCTKO COoelMHeH ¢ KpblliKod 2. Kopnyc mapHupa BcTabjeH
B OTBEPCTHE OCHOBAHHS M MOXET MepeMellaThCsi B Mpejenax 3TOro oT-
BepCTHsI. 3aKPeIISioT CTep:KeHb B HYXKHOM TMOJIOXKEHHH 3aXKHMOM J.
Jlnsi npepoxpaHeHHsi CTEPKHS OT BbllaflaHKsi, @ YPOBHS OT yAapoB Ha
CTepKHE MMEIOTCS [iBa PE3MHOBLIX Kosibua 7, 12.

[Ipu ycraHoBKe OTBeca Ha TOUKe 3aMepa COBMEIAIOT HUXKHEE OCT-
pHE CTep)KHsl C LIEHTPOM penepa, NpeABapHTENbHO OCl1abuB Gapauiko-
BbI€ TaliK¥ HOXKEK M 3a)KHUM, a 3aTeM NMpPUBOAAT OCHOBaHHE (KaK oOblu-
HbIAl LITATHB) B NMPUMEPHO TOPU3OHTANBLHOE MOJIOXKEHHE H 3aKPENJIsIoT
HOXKH. [lepemeleHneM KpbIIIKH B FOPH30HTaNbHOM MJIOCKOCTH BbIBO-
JSIT YPOBEHb Ha CEpPelMHY W 3aKPeIIsioT MOJ0XKEHHEe CTEPXKHS 3axH-
moMm. Ilpu BpaiueHun cTep»kHsi BOKPYT CBOEH OCH Ty3bipeK YDOBHsSI He
[IOJ)KeH YXOAHTb 3a Mpefesabl BTOPOro KOJbllia amiyJbl. 3aMepsior
JUTMHBl HHTEPBA/IOB MEXIy penepamMH MO BEPXHEMY OCTPHIO CTPEXHS
npu aAByX (c moBoporoM Ha 180°) moJioXKeHHSIX YPOBHS.

50

" couJieHeHHble HOXKKH

"no apyromy. Ilpn 3amepe JUIHH MO penepaM, 3aKpernJieHHbIM
'FOpHbIX BbIPa0OTOK, HCIO/Nb3YIOT:

" puc. 11, 8, cocrosiuiuii H3 ABYX ;
| Tpy6e 5 oTBeca KECTKO 3aKpeiuieH MOLBEC 4 ¢ KOHHUECKHM YIMOpPOM o.

|
I

Puc. 11. Tunbl OTBECOB:

1 @ a — XEeCTKHH O)X-3; 06 o
sxectkuii O)K-4; 8 — MOABECHOH T€-

e JIeCKOTIHUECKUH; 2 — TMOJABECHOH HH-

L TAHOH; O — rojoBKa penepa s

MOJBECHBIX OTBECOB
OrBec. O)K-4 (cM. puc. 116) uenecoobpasHee HCIONL3OBATH Ha
fepeceueHHON MeCTHOCTH. OrBec COCTOHT U3 CTEPXKHA 1 ¢ ypoBHeM 3
Ha BepxHeM KOHLE, pajuyc amiyjbl KOTOpOro paBeH JJIMHE CTEPXKHSL.
CrepikeHb CBOGOJHO MepemMeniaercs B mydTe 4, K KOTOPO# KPensT TpH
9. dukcalysl MONOXKEHHsT HOXeK obecrieuHBaercs
IIOCKUMH TIPYXKHHAMH B LIAPHUPHBIX COENMHEHHUIX. .
. Ilpu ycraHoBKe OTBeca B TOUKe 3amepa OCTpHE CTEpXKHS COBMeE-
WIAIOT C LEHTPOM perepa. VI3MeHsisi MOJOKEHHE HOXKEK B mapHupax,
CTepKeHb OTBeCa MPUBOAAT B BEPTHKAJBLHOE MOJIOXKEHHE, MPH 3TOM
My3bipeK YPOBHS He JOJKEH KacaThCs CTEHOK amnyJibl. 3aMepsiioT K-

Hbl CHAuaJa [0 OJHOMY H3 KpaeB TysblpbKa (1—2 orcuera), 3aTem
B KpoBJie

1. YKectkuit orBec (paspaborka BHMMH), npuBeiaeHHbin Ha
Teqeckonuueckux Tpyo. Ha HapyxHou
B ‘mukHell yactd TPyObl HMEIOTCs NPONOMNbHBIH paspes: ¢ XOMyToM: H
32;KMMHbIM BHHTOM 6 M OTCYETHOE OKHO 2 C HOHHYCOM Ha OLHOM H3
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cpe30B OKHA. BHyTpeHHsia Tpy6a [ HMMeeT pasMeTKy C LUEHOH JlesleHHs
1 MM 4 KOHyC 7. /

2. Hursino#i orBec (cMm. puc. 11, e), cocTosAlLNHA U3 KOJbLEBOrO MOJ-
Beca 3 C KOHHYECKHM yIOpPOM 2, COEJMHEHHOro C MOMOWbI0 HHTH 4 ¢
KOpmycoMm oTBeca / Jl060ro THma.

[1pu 3amepe pJHH OTBEChl KOHMYECKUM YIOPOM [OABELIMBAIOT HA To-
JOBKY 2 penepa (cM. puc. 11, 0), umeloulyio na3 / u BTyJnKy 4 U3 He-
p:kaBelollell ctanud ¢ ueHTpoM 3. [lyMHY OTBECOB YCTaHaBJHBAIOT Ha
BeCh MEPHOA OIHOTrO HalbJioJeHHsA. 3amep IJIHH Le1ecoo6pa3Ho Mpo-
BOJIUTb C HCHOJb30BaHHeM Tpex oTBecoB. IlonpaBku 3a AJMHY OTBeca
BBOISATCS B U3MEPEHHOE PaCCTOSIHHE TOJBKO NPH Mepexoje Ha APYroy
crnocob U3MEpeHHUs: AJIMH.

HartsikHble ycTpoHcTBa

[Ipy 3amepe AJIMH MHTEPBAJOB MEXJy penepaMu Ha MPOQUIBHbIX
JIMHHSIX TOBEPXHOCTH HCIOJNB3YIOT HATSIXKHOE YCTPOHCTBO (pa3paboTka

a s

Puc. 12. HarsixHoe ycTpoWcTBO
AJsl M3MEPEeHUs AJHH MHTEPBaJOB
MEeXJAy penepamu:

a — Ha 3eMHOH NOBEpPXHOCTH; 6 —
B HaKJ/JOHHBIX MOA3EMHBIX TFOPHBIX
BbIpaboTKax

HUMHU), npusenennoe Ha puc. 12,a. Ha kopnyce 2 ¢ pykosaTkoi
KpenJieH KpIoyokK [ st Kperuienusi auHamomerpa. Teseckonuueckui
op 3 BbIUIBMIalOT Ha HEOOXOAMMYIO BBICOTY MOJIOXKEHHSI DYJNETKH H
KPEIJisioT 3aKHMHbIM BHHTOM 4. :
~ [Ipu 3amepe AJUH MHTEPBAJIOB MEXKIy penepamu B LIaxTe HCMOJb-
.vIOT AHaJOTHYHOE HATSXKHOE YCTPOHCTBO C YKOPOUEHHBIMH PYKOSITKOMH
i YIopoMm.
~  [lpu 3amepe IJMH HHTEpPBAJOB pENepoB, 3aKpelJeHHbIX B KpPOBJE
3pipa00TOK, 1enecoo6pasHo (0CO6EHHO B HAKJIOHHBIX BbIpaGOTKaX)
JCTI0/1b30BAaTh  HATAXKHOE YCTPOHCTBO, MNpHBEAEHHOe Ha puc. 12, 6.
‘B oboiiMe [, 3aKperuieHHOl Ha TEOJAOJHTHOM IUTATHBE CTAHOBbIM BHH-
'0M, YCTaHABJAUBAIOT Ha OCH GJIOK 2 C BIPECCOBAHHbIM LIAPHUKOMOALIHUI-
gukoM. C MOMOIbIO Pa3IBHKHOM IUTAHTH 3, MIAPHHPHO COeIHHEHHON
0601MOH, YCTPOHCTBO HANEXKHO packpemasiior B Bblpaborke. Ha Bro-
M LITaTHBe BMecTo 6JOoKa 3akpemseH craHok pyJerku. Ilocie pac-
)pa LITATHBOB DPa3MaTbiBalOT HEOOXOAMUMYIO JJIMHY PYJETKH, CTaHOK
Q; KPEMNJISIoT, a K CBOOOJAHOMY KOHILY PYJIeTKH Uepe3 OTPe30K MPOBOJIO-
‘ MOJABEIIMBAIOT Ipy3 Maccoi 10 Kr U CHMUMAIOT OTCYETHI MO LEHTPaM
pecoB. [lpu uCMONB30BAHHK AAHHOTO YCTPOHCTBA NOCTATOUHO JABYX
6J1101aTeed.

3amep TemnepaTrypbi BO3Ayxa

- Temmepatypa BO3AyXa H3MepsieTcs NPH NOMOULM IIpaul-TepMomerpa
0oro THIa.

[Ipu ngauTenpbHOM BO3AEHCTBHH Ha NOJOTHO PYJETKH MPSIMBIX COJ-
YHBIX Jiyyel, OCOOEHHO B BeCeHHe-OCeHHHMH MepHOJ, lleseco00pasHo
JIb30BATHCS YCTPOHCTBAMH, MO3BOJSIOIMMH BBINOJIHATh HENOCPEN-
BEHHOE H3MEPEHHE TeMIlepaTyphbl M0JOTHA PYJETKH.

H3mepenune pjauH

HamepsoT A/1MHBI HHTEPBANOB MEXJy pernepaMi Ha BCEX MPODHIb-
IX JUHUSIX KomnapupoBaHHbIMH pyJaerkamu PB-30 nnu PK-50. Ha
Ka)k/10M pynHHKE MPU MPOBeNeHHH HAOMIONEHHH XKeaaTeJbHO HCI0/b30-
'BaTh ofHY M Ty Xe pyJerky. B sToM cayyae npu 3amepe AJHH OAHHX
: 1 TEX K€ MHTEPBAJIOB MONPaBKy 3a Mpo-
BEC pyJ/IeTKH He BBOASIT. B ciyuae 3ame-
Hbl DYJIETKH CJelyeT YUHTblBaTb pas-
HOCTb MOMPaBOK 3a MpoBec Alycrap—
— Alyuos AJ51 CTAPOH M HOBOH PYJIETOK
Ha JlaHHOM HHTepBaJe, ec/u ee 3Haue-
Hue npesbimaer | mm. [lpu samepe
AJHH MeXJy pernepamu 6e3 Bcriomora-
TeJILHOTO penepa Ha [POMEKYTOUHOH
TOYKE W BBINOJHEHHH APYTHX MapKUIeH-
JEPCKO-Te0/1e3uIeCKUX PaboT NonpaBKy
3a MmpoBec pyJeTKH BBOAST H olpeje-
AsioT 1o Qopmyae Al,=Q*I*/24P?,
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Puc. 13. Pynerka paspaborku
BHUMHU




raie Q — macca | NOroHHoro mMerpa MoJOTHAa PYJeETKH; [ — H3MepeHHay
aauHa; P — cuna Hatsikenusi pysaerkd. Ilpuw 3amepax OJHH Ha Hg
3eMHBIX CTAHLHMAX LE1ec006pa3HO HCIO/NB30BATh NPOBOJNOUHbIE PYJIeTk),

M3 KOMIUIEKTa 6a3HCHOro NMpuGOpa MK CMEeLHaJbHO M3TOTOBJIEHHBIE |
posiIbHOH MNpoBoJiokH auamerpom 0,8 MM c pasmerkod uepe3 | m |

npuKJenaHHbiM oTpeskom 1,6—2,0 m nosiotHa pyJerku. [1pu Beiaepxkay,
HbIX B npeaenax 1,0—2,0 M HHTepBasax MEXAy pernepaMHd Ha BCeX Mpg.
(GHIbHBIX JIHHUAX OTPE3KH PYJIETKH KPeNsT C ABYX CTOPOH 6e3 pasMeTky
nposoJioku. HauanbHylo cepio 3aMepa AJIHH B 3TOM CJyyae BbIIOIHS oy
¢ nomouubio pynerku PK-50 (PB-30) u npoBoJIOUHOH pyJIETKH.

[isi 3aMepa OTHOCHTENbHBIX CMELIEeHHH M0 «NapaM TOoYeK» HJH Ha
CTAHUHSAX TJYOHHHBIX pENepoB HCMNOJB3YIOT pYJeTKy pa3paborky
BHUMU (puc. 13). [MonorHo 2 pyJjerku ¢ KpioukoM [ Ha CBOGOIHOY
KOHIle HAMOTAHO Ha pa3MelleHHbIH B Kopnyce 9 6Gapa6aH. CmarbiBaioy
PYJETKY C MOMOILbIO PYKOSITKH &, KOTOPYI0 (DHKCHPYIOT B HYXHOM TIo.
JIOXKEHHH MOANPYKUHEHHBIM CTONOPOM 7 DYKOSITKH B OTBEPCTHSIX (Ma.
3ax) 6 kopnyca. Oce 6apa6aHa pyJleTKH UMeeT MPYXHUHY, KOTOpasi Npy
3a(UKCHPOBAaHHOM MOJIOXKEHHH PYKOSITKH MO3BOJIsieT o6ecrneyuTh HaTs-

XKeHHe CBOOOAHOTO KOHILa pyJer-| .

ku ¢ ycuauem 100 H. Tlpu 3ame.

KOM 34 NeTJio pernepa (perucTpu-
pylollero ycTpoicTsa) U HaTATH-
BaeTcs A0 ynopa KoHyca & B To-
pew Broporo penepa. [Tonoxenue
NOJIOTHA MPH 3aMepe (UKCHPYIOT
peluarom 4, a OTCYET CHUMAIOT 10

OKHa 3 ¢ touHocthio 0,1 mMMm. 3a-
Mep AJHHbI HHTEpBaJa B KaXIof
cepuu HaOMIONEHUH MPOBOIAT He
MeHee Tpex pas.

Huseaupubie pe#ku

15 HUBe/IMPOBAaHHUS MO pere-
paM, 3aKpelJieHHbIM B KpOBJe€, K
nATKe OObIYHOH HUBEJHPHOH peil-
KU (pHcC. 14, @) CKBO3HBIM 60JTOM
KpensiT 060HMYy 3 C KOJbLEBbIM
MOABECOM, COCTOSILIHM M3 IHTO-
Ka I, XXECTKO CKpemIeHHOro ¢
060/iMO¥ H CBOOOJHO Bpalialoe-
rocst Ha LITOKe KoJiblla 2 ¢ KOHH-
yeckuM ynopom 4. Oboiima pena-
eTcsl MOBOPOTHOH Ha cJjyyal HC-
N0JIb30BAHUA PEeHKH MpPH Mepexo-
Iie Ha HUBEJIMPOBaHHUe Mo pernepam
B noyBe 6e3 ee CHATHA.

Puc. 14. Husennpubie peiiku
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pax pyJieTka 3auenadercsa Kprou-|

HOHHYCY, HaHECEHHOMY Ha cpesep

JIsi HMBEJHPOBAHHA MO CTEHHBbIM perepaM NPHMEHSIOT NOJABECHbIE
jiku ( cM. puc. 14,0, 6, 2). Peiika (cM. puc. 14, 6) 3 c n1aBcaHOBbHIM
orHom aaunoii 1,0 m (paspaGorka BHHMM) umeer wrpuxoByio
MM) Wi mameunyio (uepes 5 man 10 mm) pasmerky. CBOGOAHBIH
ell TOJOTHA 3aKpemjeH B o6oiime 2 ¢ KOJbLEBbIM mojaBecoM 1.
OTHO pPa3MellleHO Ha MOANpYXHHeHHOM GapabaHe B KOXyXe §, Ko-
plii OJHOBPEMEHHO CJYXHT rpysoM-orBecom. CpepThiBaHHe H POC-
/CK TOJIOTHA PeHKH OCYLIeCTBJSIIOT C TMOMOUIbIO CTONOpPa 4 MpPYKHHbI
abaHa.

B peiike, H306pax<eHHO# Ha puC. 14, 8, BMECTO JIaBCAHOBOTO M0OJIOT-
HCTIOMB3YIOT METALTMYeCKoe (2KeJlaTelbHO HepxKaBelollee) M0JOTHO
yaeTkn aauHoi 1,0—2,5 M, pasmelleHHoe B 6apa6Gane 3. I'pysom-
€COM CaYXKaT JBe MeTajuiiyecKHe MUIacTHHbl 2 ¢ Pe3HHOBbIMH MpO-
JKaMH, 3aKpelisieMble Ha MOJOTHE ¢ MOMOILbI0 3axkuMoB. B Kaue-
€ NOJABECHOH PeKH MOXHO HCNOJb30BaTh METAIHIECKYI0 METPOBYIO
eiiKy / ¢ KOJIbLIeBbIM NOBECOM 2 U CEMHBIM IPY30M 3 (cm. puc. 14, ).

YcTpolcTBO 1Jisi H3MEPEHHsi BbICOThI HHCTPYMEHTa

BHICOTY MHCTPYMEHTA Hajl TOYKOH CTOsiHMsi (paccTosiHHe OT Bepxa
epa 10 TOPH3OHTAJIbHOH OCH BpallleHus MHCTPYMEHTa) H3MepsiioT
HHAJBHBIM KECTKHM OTBECOM, BXOAALIMM B KOMIJIEKT TEOLONHTa,
, IPU €ro OTCYTCTBHH, C MOMOILbIO PY/IETKH H yPOBHsS Ha MOACTaBKe
c. 15), HM3roTOBAsSIEMOH M3 MeTalJHYeCKOW MJIaCTHHBI TOJIULHHON
_ 5 mm, aauHON 200—250 mm u wupuHoil 50 mm. K cepenuse nox-
[ABKHM KpensiT ypoBeHb, a Ha OJHOM KOHLE [e]aloT npopesb ¢ 3a-
MHBIM BHHTOM. BBICOTY HHCTPpYMEHTa H3MepsiloT B CJeLYyIOLIEH
JIENOBATE/1bHOCTH:

Tpy6y TEOAONHTa NMPUBOASAT K TOPH3OHTY;

HyJieBoe JeJleHHe DYJIETKH C MOMOLIbI0 3aXMMHOrO BHHTA buxcu-
0T Ha ‘YypOBHE HHM3a MOJCTABKH;

OlMH W3 HabJiofaTenell CTABHT MOACTABKY Ha BepX pemnepa (eciau
ep 3arny6sieH, TO Ha BepX XKECTKOro OTBeca); NPH 3TOM paccTosi-
e OT OocH pemepa 10 py/ieTKH ! JOJXHO ObiTb PaBHO JJIMHE OKYJsp-
Or0 KOJIeHA TeOJOJIMTa C TOYHOCTBIO =5 MM;

BTOpOi HabsiofaTelb, ylepXKHBasi PYKOH MOJOTHO PYJNETKH y OKYy-
Apa, MO KOMaHJe MepBoro HabJofarensi MOAHUMAaeT HJH OIyCKaer
OHel, ypoBHsI 10 MOMEHTa BbIBE[EHHsI My3bIPbKa Ha CEpPefHHy H 6eper
epe3 O6LEKTHB OTCYET MO TMOJOTHY PYJIETKH; H3MEPEHHs MPOBOAAT

OpauHaToMeTpbl

| 3

; Jlist HemocpeNCTBEHHOTO 3aMepa OPAMHAT PernepoB HCHOJb3YIOT Op-

‘ _ﬁl}lHaTomeprl, npuBefeHHble Ha puc. 16.

' Opaunaromerp (cMm. puc. 16, a) MPHUMEHSAIOT JIsi TPYHTOBHIX pere-

' POB HaseMHBIX M NOA3EMHBIX MPOPHIbLHBIX JHHUA B KOMIIEKTE C XKeCT-
Kimu orsecamu OYK-3, O)K-4. OpauHaToMeTp COCTOMT M3 JIMHEHAKH I,
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Puc. 15. YerpoiicTBo njisi M3MepeHUs! BBICOTBI MHCTPYMEHTa:
| — NOJIOTHO pYJIETKH; 2 — 3a:KUMHOH BHHT; 3 — penep

2

5

i 1

Puc. 16. Opaunaromerpbi:
Q — Ha KECTKOM OTBece; O — Ha CTEHHOM perepe

v &
g 100 3 6
m, | 194, 7
2 Q /||
e v J i Sl o | it -
6 - o N ""I””]””l": TTTT[TITT]TTY
IIIHlI!ofcIl—HKOI"T—HHIHPF,.SQ[ k/\ 202 il \J
i 7 L)
1 10

(eCTKO CKpeIlVIEHHOH ¢ HacalKod 4, (pUKCHPYEMOH 3aXKHMHBIM BHHTOM
pa cTepxkHe oTBeca. ITo HampaBASIOLIMM MJIAHKAM JIHHEHKH CBOGOM-
fepeMellaeTcsi Mapka-curdaja 2 ¢ BU3UPOM 3 M HHIEKCOM 6.

- OpavHaTomeTp, uM300pa)kKeHHbIH Ha pHc. 16, 6, npeaHasHaues s
epa OpAMHAT CTEHHBIX peNnepoB W COCTOHT M3 Hacaaku I, 3akper-
eMO¥ Ha pernepe 3aXKHMHBIM BHHTOM 2, MEpHOH JIHHEHKH 9 C ypOBHEM
u WapoBod msTod [/, pukcHpyeMOH B Hacajike raikoé 3, mMapku-
rHana 6 ¢ uHAeKcoM [0 u BM3HPOM 5, CBOGOIHO MepeMellalonHMCst
Hanpasasouwum 7 JguHedkd. Ilpu niaune auHeiiku Goaee 0,5 M K
000/HOMY KOHIlY JIHHEHKH KDENsAT TeJeCKONHYEeCKUuH ymop §&.

MeToanka u3MepeHHsi OPAHMHAT M ONpENeJeHHs BEKTOPOB
CABHIKEHHSI penepos

. Heo6x0pMMOCTb H3MepEeHHsl OpAHHAT HJH OlpeleJeHHs] BEeKTOpOB
HXKEeHUsl [Jis KaxX[A0To KOHKPETHOIO cJydasl yCTaHaBJMBAlOT MpH
TaBJeHWH npoekra Habawonenuit. [Ipu 3amepe opAHHAT BO3MOKHBI
JyIOLIMe CJydau:

Hasiuyue IpsIMOM BHAMMOCTH MEXKAY OINOPHBIMH penepaMmu, pacio-
€HHBbIMH Ha MPOTHBOMOJOMXKHbBIX KOHILAX NPOGMUIBHON JHHUM;
OTCYTCTBHE MPAMOH BUAMMOCTH MEK1Y OINOPHBIMU pelepamy.

' B nepBom ciyuae NpH HCNOJb30BAaHUH OPIMHATOMETPOB W MOJSIp-
ro cnoco6a Ha OJHOM H3 OMOPHBIX PENepoB YCTAHABJIHUBAIOT TEOMIO-
IT ¥ BU3UDYIOT Ha ONOPHBIH penep MPOTHBONOJOXKHOIO KOHILA TpPO-
4IbHOH JuHUK. OpIHHATOMETP MOCJEef0BATeJbHO YCTAHAB/IHBAIOT Ha
00UMX penepax, €CJH pernepbl, 3aJ0KEeHbl B KpOBJe BbIpaGOTKH —
L LLGHTPOM OTBeca, a JHHEHKy OpAUHATOMeTpa — FOPU3OHTAJbHO HU
PIIEHAUKYJISPHO HaNpaBJeHHIO Ha TeomoJur. Mapka-curHan mepe-
SlIaeTCst M0 JHHEHKe 10 COBMaJeHHs UEHTpa C JHHHeH BHU3HPOBaHHUS
0J0JIMTa, O MHAEKCY OepyT orcuer. OpauHaTa penepa COOTBETCTBYeET
BHOCTH OTCYeTa M «MecTa HyJisi» JuHedku. [lis opauHaTomerpa
. puc. 16, a) npu HEBO3MOXKHOCTH €ro LEHTPUPOBAHHA HAJ pene-
Wiy npu OOJIbLIOH BeJUUMHE OpPAMHATHl pernepa onpefesneHue op-
[HAT BBLINOJHAIOT 0€3 LEeHTPUPOBAHHUSl OpAMHATOMETpPa Ha pemepe.
3TOM CJydae OpAHHATOMETP YCTAHABJHBAIOT C YYETOM BO3MOXKHOCTH
ATHS1 JBYX OTCUETOB — MO JIMHHM BU3HPOBAHHUS TEONOJHTA M HaJ
HTpoMm penepa. OpauHata penepa Npu 3TOM paBHA Pa3HOCTH OT-

[Ipu nosnsipHom crnocoGe OT HamnpaBjeHHsT HA BTOPOH OMOPHbBIH
KT 3aMepsiloT yroJ o H pPacCTosiHHE dy OT MeCTa HAXOXIEHHS Teo-
quta no perepa. OpanHaty penepa O, paccuuThiBaIOT Mo dopmyJe:

Oh—disinay.

' Bo Bropom ciyyae 3a HampaB/ieHHe BH3UPOBAHMS TEOLOJHMTA Ha
UTNesIbHBIX yuacTKaX MpOQUIbHOH JIMHHK [PUHUMAIOT HalpaBJeHHUE,
YIH3Koe K CTBOPY penepoB. Touky BUSHPOBAaHUS 3aKPENJISIIOT BEIIKAMH, a
Haya/JbHOe MOJIoXKeHHe (UKCUPYIOT yraoM M paccrosHHeM. Ha
OPHOM penepe H3MEPSIOT YroJ OT HCXOAHOIO penepa WIH AOCTA-
‘O4HO yna/ieHHOH TOYKM BHE 30Hbl CIBHMXKEHHSI, a Ha TOYKaxX Mepexo-
%~ yIJIbl MEXAY JIMHUSIMH BU3HpoBaHusl. [TosoxeHue JMHHI BU3UPO-
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BaHUA BOCCTaHaBJMBAIOT IIpH KaxXJIOM NOBTOPHOM Ha6J1I01eHHUH I

HayaJbHBIM yrJiaM H AJHHaM. 3amMep OpAMHAT penepoB MPOBOAAT |

BbHIOpAHHBIX JIMHHH BH3HDOBAHHS AHAJOTHYHO MEPBOMY CJydaio.
CHBHXKEHHE perepoB B HaNpaBJeHHM, [EPHEHAUKY/ISIPHOM JIHHyy

BH3MPOBaHHMs (OpAMHATA CABHXEHHsA), BO BCeX Ciydasix onpeesio

KaK PasHOCTb OPAMHAT PeNnepoB M3 MOBTOPHBIX H HAYa/bHbIX HAGMIIONe,

HUH. Onpene.neﬂne BEKTOpPOB CABHXKEHHUA pernepoB B IJIAHE BbIMTOJIHA Oy |

B c/yyae 3HAYMTEJbHOH M3JIOMAHHOCTH MPOGUIbHOA JMHMH (B OCHOR.
HOM Ha MOJA3eMHbIX HaGJIOfATEeNbHbIX CTAHIMAX) MOJSPHBIM CIOCq,
60M HJIM TPOKJIALKOH TEOLOJIMTHOrO Xoja.

B o6Goux c/lyyasix ONpejessiioT KOOPAHHATbl HECKOIbKHX pabouny
penepoB, pacloJOXKEHHbIX B XapaKTePHbIX MO OTHOMIEHHIO K OYHCT.
HOMY mnpocrpaHcTBy Mecrax. ITo pasHocTH KOOpAMHAT H3 HadaJbHoj
W TIOBTOPHBIX Cepui HaOJIOJEHHH ONpene/sioT JIMHEHHOe 3HaueHHe y
JMPEKLHOHHBIH yroJ BEKTOPOB CABIXKEHHs B MJaHe. 3HaAuYeHHe Ioj.
HOrO BEKTOpa CABHXKEHHsSI PACCUHTHIBAIOT 10 BBIYHCACHHBIM BEeJIHYH.

HaM OCelaHHWf U OpPAHMHATbl WK BEKTOPpa CIABHZKEHMS. le/I HeoOXomy- |

MOCTH OHO MOXeT GbITh MepecyduTaHO Ha OJHY M3 BEPTHKA/IbHBIX ILIOC
KocTefi. 3amep OpAMHAT penepoB H OMNpejeieHHe BEKTOPOB CABHXKEHHs
B MJiaHe MPOBOIAST ABa)<Abl B NPSAMOM H OOpPATHOM HaNpaBJeHHsX,
PacxoxJeHHe 3HAUeHHH OpJHHAT MJIH BEKTODOB CIBHXXEHHS B MJlaHe
u3 JBOMHOTO OMpeje/eHHsl He NOJXKHO MpeBblllaTh +15 MM.

«Masiku» u Mapku

B fomo/MHEeHHe K BU3yaJsibHbIM HaG/MIONEHHSAM Ha ydacTkax jpedop-|
MAal{H Ha3eMHbIX U MOJ3eMHbIX 00BbEKTOB HAOJIONEHHsT H OXPaHbl ycTa- |

HABJIMBAIOTCA «MasKH» pasJIMUHOIO TuIla, MO3BOJISIOLIHE H3MepsATb OT-

HOCHUTEJIbHOE CMelleHHEe TOYEK 006beKTa, BeJIUYMHY PACKPBITHsI TPeELIMH, |
BbIfIBJISITb HOBbIE€ TPELIHWHbI U T. A. «Masikom» MOKeT CJIY2KMTb IOJIOCA [

cBeXKell LITYKaTypKd WM GeToHa HeoOXOAMMOH [JIMHBI Ha CTEHax 3ia-
Husi WK 60Kax ropHbIX BbipaGoTok wupuHoi 20—30 cm. Hanpumep,
npx HabJIOLEeHHsIX B paifOHe TEKTOHHYECKOW TPEIHHbl JIHHA MOJIOCH
JLOJDKHA ObiThb Ha 3—5 M Gosiblile 30HBI ee BJHsAHHSA. 3amep OTHOCH
TeJIbHOrO CMELLEeHHsI KPaeB TPELIHHbl NPOBOMAT € MOMOIIbIO «MasiKay,

npuBegeHHoro Ha puc. 17. [Tnacruny 4 ¢
MJIOCKOH MPYKHHOH 3 KPensT co CTOPOHH
MEHbIIeT0 0XKH1aeMOro CMellleHHs1 NOpOok
[Tamerky I KpemaT mo APYTryl0 CTOPOH
no

2

i
T

tpewunbl. CMelleHHe ONpeaensiorT
«cqeny» nepa 2.

Xoake BbIpaboTOK» (a.c. Ne 299730

Puc. 17. Tun «maska» aas 3a-
Mepa OTHOCHTEJbHBIX CMeUleHHH
KpaeB TPeULHH

Ke CHrHajla Ha pasHyl0 BeJHYHHY CME€
[IeHHs] KPOBJH H TPYNIOBOM pacmnoJso
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[Ipu noppaboTke OOBEKTOB B Kaue’
CTBE «Masika» MOryT OBbITb HCHOJB30’
Banbl: «[1pu6op A/ CHrHaJU3aUuu O i€
¢opManusXx TOPHOrO MacCHBa MNpH Mpo

CCCP, ony6a. 26.03.71) npu peryaupos’

uuM fpuGopos, «CurHanauzatop onacHbix pedopmauuii» (paspa-
ka BHHMM), kortopbiii npefHasHayeH Jisi HENpPEepPbIBHOrO KOHT-
151 OTHgCPITeJIbHOI‘O CMeLeHHs] OTAeJbHbIX YacTed 3JaHHH H COOpY-

Takxe Jpyrde MpUGOpbI, MO3BOJSAIOILIHE ONPenessTh

XapakTep OTHOCHTENBHBIX CIABHXEHHH u  jedop-

y "
LHH. \
Mapkami npu TnpoBefeHHH HabuioJeHMH (BMU3yanbHbIX M HHCTPY-
HTAJbHBIX) MOTYT CJYXHTb KpecTooOpasHble MOJIOChl, HaHeCeHHbie
CKOH MJIM LIBETHbIMH MeJKaMH, HaceuyKH Ha KPenu H Mopojax, wJsi-
rBo3jieil W Apyrue (PUKCHPOBAHHbIE TOUKH Ha OObeKTe HAGJIONEHHs],
BOJISIIOIIME 3aMepPsATb OTHOCHTE/NbHble CMEIUEHHsl WJIH HaBOAHMThb
pubop. [laisi 3amMepa OTHOCHTENBLHOTO CMeLeHHsi TOYeK MapkH 3akia-
BAIOT «NapaMu To4YeK». MapKH, HCHoJb3yemble MpPH T'e0Ae3HUeCKHX
oTax, IPHUMEHSIOT TakKXe TMPH MPOBEIEHHH [WCTAHLHOHHbIX Ha-
IIOJeHHH TaxeoMeTpPHYeCKHM MJIH (POTOrpaMMeTpHYecKHM MeTOJaMH
CBHKEHHEM TOBEPXHOCTH M jAedopmauuell noapabareiBaeMbix 00Db-
0B. Mapku 3aKpeluisioT Ha Pa3HbIX YPOBHSIX COOPYXKEHHs WJM Ha
KOJIbKHX pernepax MOBePXHOCTH. \
[Tpy u3yuyeHHH HaPYLWIEHHOCTH MOPOA H HX e(OpPMAlHH MO CKBAXKH-
aM  (M3yueHHe TPELIHHOBATOCTH, TEKTOHMYECKOH HapyLIeHHOCTH,
eflefleHHe 30H TPellHH W OGPYIUEHHH) NPHMEHSIIOT ONTHYECKUH WK
HOTOMETPUUECKHH METOJ C HCI0Jb30BAHHEM ONTHYECKHX IEPHCKONOB
[1-454 u PBII-457, xoTopbie MO3BOJISIOT NPOCMATPHBATh MJIH (HOTO-
dupoBaTh CKBaXKHHbl Ha ray6uHe o 7,5—8,0 m. Ilpu dororpadu-
aHMH K OKYJsIpy TepHCKoMNa uepe3 MEePexOofHHK MOACOEMHHSIOT (o-
nnapat «3eHuT». [l1s BbisSiBNeHHS 30HbI TPELIHH CTEHKH CKBaXKHHbI
Jle MCXOJHOH cepuu HabJIIOJeHUH CJelyeT TOPKPeTHpOBaTb — NPO-
3aTh LEMEHTHBHIM pacTBopoM. [IpH 3HauMTeNbHBIX TJyGMHAX. CKBa-
H [J51 3THX »Ke lleJied MCMOJb3YIOT Pas3M4yHOro THMA TPEUlMHOMEpDI
ouanl [1]. KauecTBeHHYIO OLlEHKY H3MEHEHHsl HapyIIeHHOCTH Mac-
[Ba NpPOBOASAT C IMOMOLIbIO reo@H3HUECKHX METOAOB (YJbTPa3BYyK,
Ma-ramma-Kapporax u ap.) [19].

HMamepenne cMmelleHHH MOPOA MO CKBaXKHHE, MepeceKalollell TeKTo-
Hueckoe HapylleHHe WM TPELlMHY pas3pbiBa (Cpe3 CKBaXKHHbBI), NpPO-
AT C TIOMOIbIO K/JIHHOBOH HaCauKH.

NPHUJIOXEHHE 4

OBIHE YKA3AHHS MO U3YYEHUIO TPEHIWHOBATOCTH
FOPHbBIX NMOPON

YKka3aHusi cocTaBjieHbl IPUMEHHUTENBHO K HU3y4YEeHHIO Mpolecca CIABH-
(€HHS1 M YCTOHUMBOCTH TOPHBIX MOPOA M 3eMHOH mnosepxHocTH. OHH
J0UaIOT OCHOBHl METOAHKH 1O M3YYeHHIO TPeLlMHOBATOCTH, Heo6Xo-
HMble /1Sl MOJY4eHUs [JaHHBIX O MPOCTPAHCTBEHHOH OPHEHTHPOBKe
PELYH U O 3aKOHOMEPHOCTSIX MX MpOsIBIE€HHsl B Npejesiax MeCTOPOXK-
€HHs1 WK OTJAEJbHBIX B0 YUacTKOB.

O6uiue NOJOXKeHHA MaccuB ropHbIX INOPOA He SIBJSETCHA
JIOLIHOH H30TPONHON CPefoH, OH pa3OMT Ha OT/HeJbHble CTPYKTYpHbIe
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6J1I0KH COBOKYMHOCTBIO TPEUIMH PasjinyHOro npoucxomnenm/m paa.
HbIX pa3mepoB. COBOKYNHOCTb TPELLIMH, HapyWaoUHX LeJOCTHOCTY
rOpHbIX MOPOJ, Ha3blBAeTCsl TPEHIMHOBATOCTbIO. TpeuidHbl, MMelolliug
6/M3KHe 3HAYeHHs 3JEMEHTOB 3aJjieraHusi, OODbeIHMHSIOT B [CHCTeMp
PasjiuyaloT [1Ba BHAA TPEILHH: / .

MeJIKHE TpeLIHHbl (CJaHIeBaTOCTb, OTAENIbHOCTD, KIHBaX) C Orpa.
HUYEHHbIMH Da3MepaMH, CMelUeHHbe B IpPOCTPAHCTBE OAHA OTHOCH.
TeJIBHO [PYroH;

KPYNHbI€ TeKTOHHYECKHe TPeLlHHbl GOJIbLIOrO NPOTSKEHUs, MO KOTO-
pbIM MOXKET MPOMCXOINTh CKOJbXeHHe (CABHMI) OAHOH yactH aedop.
MHPYEMOTO MAcCHMBa OTHOCHTE/bHO APYIOH. -

MeJikasi TPeLIMHOBATOCTb B 3aBHCHMOCTH OT €€ HHTEHCHBHOCTH
OPHEHTHPOBKM OTHOCHTEJbHO TOPHOW BBIPAOOTKH M Hamnpab/eHHs neii
CTBYIOLLEro YCH/IHsl 110 OTHOUICHHIO K MJIOCKOCTH TPEULHH, HAIMUHA y
CBOWCTB 3allOJIHUTEJsl BBI3HIBAET CHHXKEHHE [POYHOCTHBIX CBOHCTR
MaccHBa M yCTOMYHBOCTH MOPOJ NpPH HX oO6Ha)keHuu [7, 18].

Kpynubie cnjiomiHble TEKTOHHUECKHEe TpPeIUHHbl M 30HbI HapylIeHHs
OKa3biBAIOT CYyLECTBEHHOE BJHSAHME Ha CABHXKEHHE TOPHbIX NMOPOA H BO
MHOTHX CJydasiX OINpeNe/sIOT I'PAaHMIly BO3MOXKHOLO pa3pbiBa CHJIOLI-
HOCTH TOPOJL KaK B TOJIle, TAK U Ha 3eMHO# nosepxHocTH. [1o mosepx-
HOCTSIM KPYMHBIX TEKTOHHYECKHX TpPeLIMH MPOMCXOMHMT 0o6pasoBaHue
BLIBAJIOB, OTCJAOEHHH M OOpYLIEHHH B OUYHMCTHBIX H NOATOTOBHTE/bHbBIX
BbIpaboOTKax. »

3HaHHe NPOCTPAHCTBEHHOH OPHEHTHPOBKH H 3aKOHOMEpPHOCTe# pac-
npocTpaHeHHs! TPEUHHOBATOCTH M03BOJISIET NMPABUJLHO PellaTh BOMPO-
Cbl, CBsiI3aHHble C YCTOHYHBOCTBIO TOJILH NOPOA H 3eMHOH TMOBepX-
HOCTH, OXPaHOH TOPHbIX BbIPAGOTOK H COOPYKEHHH Ha 3eMHOH MOBepx-
HOCTH, MPaBUJbHBIM TJIAHHPOBAHHEM OTPAabOTKH OTAEJNbHbIX Y4aCTKOB
PYIHBIX TeJl H CBOEBPEMEHHbIM MpeiynpexieHHeM O BO3MOXKHbBIX BbIBa-
Jax W OOpYIIEHHSIX TOPHbIX MOpOA. [isi OUEHKH BJHMSIHUS TPELLHHO-
BAaTOCTH HA CABHXKEHHe TOPHBIX MOPOJ NMPOBOASAT H3yYeHHEe KaK MeJKOi
TPELIHHOBATOCTH, TaK U KPYNHbIX TEKTOHHYECKHX TPELLHH.

M3yueHue TPEUWHMHOBATOCTH IPOBOASAT MO TFOPHU3OHTAJb-
HbIM M BEPTHKaJbHbIM OGHaXKEHHsIM MOPOJ, a TaKxXkKe M0 KepHaM, BbIOY-
PEHHbIM M3 CKBa)KMH INPH Pa3Belke MECTOPOXKAEHHs B LeJOM HJH OT-
JIeIbHBIX €r0 yYacTKOB.

HaunGosiee Mo/iHy10 XapaKTePUCTHKY TPELIMHOBATOCTH MOPOA MOXKHO
IOJYYUTh TPH HENOCPEJCTBEHHOM HM3MEPEHHH €€ B OUMCTHBIX W MOATrO-
TOBHTEJbHBIX BbIpaGOTKaX Ha BCEX 3SKCIUIyaTalHOHHbIX TOPHU3OHTaX.
MecTa 3aMepOB MEJIKOH TPELIMHOBATOCTH BbIOHPAIOT TakWM 0Gpasom,
yro6bl Hab/IONeHUsIMH OblJ OXBaueH BeCh KOMILIEKC TOPHbIX TMOPOL,
caaramumux MecropoxjaeHne. Ha kaxaom yyacTke rOpHOro MaccHaa,
pasjieNleHHOM KPYMHBIMH TeOJIOTHYeCKHMMH HapylleHHSAMH, H3MeHSIIOLLH-
MM YCJOBHsl 3ajleraHusi MOPOA, 06si3aTeNbHO HOJKHO OBITh He MeHee
OJHOro yuacTka 3amepa. [Ipu OTCyTCTBHMH TeOJIOTHUECKHX HapylieHHil
H MOCTOSIHCTBE 3JIEMEHTOB 3aJleraHusl MOPOJA PACCTOSIHUSA MexXAy ydacT-
KaMu 3aMepoB npuHuMaior paBHbiMH 150—200 m. Ha kaxmom samep-
HOM yuacTke npoBoasiT 20—30 3amMepoB TPelUUH. DJIeMEHTbl 3aJjieraHusl
HaMJaCTOBAaHHsA (CJOUCTOCTH, CJaHLEBATOCTH) 3amepsior 3—4 pasa.
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3aMEepHOr0 yuyacTKa OIlpejessieTcsi yCJOBHSIMH BO3MOXKHOCTH
saMepa |Bcex CHCTEeM Tpellluf, CTereHbio AOCTYMHOCTH MpH 3amepax,
0KHOATbIO CTpoeHHsi macchBa. [Ipu GJaronpusiTHBIX yCJOBHAX pas-
Mep yua¢TKa MOXKHO MPHHATH PABHBLIM 10—15 m. HaunGonee ynoOGubie
JuaCTKH [UIsi 3aMepOB TPELIHHOBATOCTH — MECTa COMPSXEHUs] TOPHBIX
WIH LeNHK, CO BCEX CTOPOH OTPAaHHUEHHbIH BbIPaGOTKAMH.
[Ipyu OTCYTCTBHH MJIOCKOCTEH OGHaXKeHHs MOPOIL B TOJLLE u3yuyeHue
PELIMHOBATOCTH MOXHO NPOBOJHTEL OCMOTPOM CKB@XHHbI, 3a6ypeHHO#
jo ray6uts 5—6 M nepreHAuKyJspHO K OCH BbIPAOOTKH, C MOMOILLBIO
npubopa PBI1 uau TpeliMHOMePaMH, KOHCTPYKIHsSI KOTOPBIX MO3BOJISAET
LISIBASTL He TOJbKO HajluyHe TPELIHHOBATOCTH, HO H OpPUEHTHPOBKY
peuH. CepeiuHbl y4acTKOB 3amepa NpPUBSI3bIBAIOT K MapKLIeinep-
MM TOUKAM WJIM CONPSiKEHHSIM BbIPAGOTOK C TOYHOCTHIO [0 2—3 M.
a)aas KpynHasi TeKTOHuuecKasi TpeuluHa MOMJICKHT 3aMepy H INpH-
A3Ke B IUJlaHe K MapKileH1epcKod ToukKe Au6O 3acHATOMH TOUKe FOPHOH
BIPAaGOTKH. ;

Ha yuacTke 3amepa OMNpee/siioT CJelyloLlHe NapaMerpel TPELLUH:
a1 — A3UMYTHI MajleHusi ¥ BCeX CHCTEM TPELLHH H CJIOHCTOCTH (cnaH-
eBatocTH); Oi(8cs) — Yros majieHusi BCeX CHCTEM TpEULMH H CJIOHCTO-
i (CaaHLEeBaToCTH); S — paccrosinue (no HOpMaJii) MExX/y TpeulH-
" HaMu Kaxiol CHCTEMbl; JHHeAHble pasMepbl (A1HHA | v packpbiTHe m);
apakTep MOBEPXHOCTH (MJIOCKas, BOJNHKCTAsA, [IaLKasl, [epoxoBaTas);
ajyude ¥ XapaKTepUCTHKA 3alOJIHHTeNs MOMOCTH TPELLHH, CTeneHb
GBOJHEHHOCTH TPEULHH (BJa)xKHasi, Kanex, CTpys U np.).

ViamepenHble BeJIMUMHBI 3aMHCHIBAIOT B noJieBod KypHaa (cM.
pus. 8).

DjeMeHTbl 3ajieralys TPELUIHH B OCHOBHOM 3aMepSIOT NpH MOMOLLH
opHoro komnaca. Ilpu Hann4ku 06HaKeHHH MOpPOJL C HEsICHO BbIPaXKeH-
bIM NPOCTUPAHHEM IJIOCKOCTel CTPYKTYPIIbIX 6J10KOB KOoMMac Iorepey-
bIM CPE30M TOPHU3OHTANbHO MPHKAANIBAIOT K [UIOCKOCTH (noBepx-
OCTH) CTPYKTYPHOro G/IOKa TaKuUM o6pa3oM, 4ToObl HyJb yrJIOMepHOH
WKaJsbl Gbl1 HaNpaBjeH B CTOPOHY ManeHHs (na ce6s1). Otcuer no ce-
epHOMY KOHIly MarHuTHOH CTpeJKH Kommaca COOTBETCTBYET a3uMYTYy
aneHus. B Tex ciydasix, KOria B MOPOJAX 3aMETHO CKA3bIBACTCs HIME-
eHUe MarHHTHBIX CBOMCTB MM BbIPAGOTKHM 0GOPYNOBaHbI METasJOKOH-
TPYKLHSAMH, HCIONb3YIOT CrieldalbHble yrJIOMEDEL.

JluneiiHble pa3Mepbl TPELIHH, @ TaKxKe PaccTOsHUS MEXKIY TpeLLH:-
HaMH CHCTEM 3aMepsiloT JHHEAKON HJIH pynaeTkoi. PaccrosiHne Mexumy
pellHHaMu CHCTEM HM3MepsiioT 10 HalpaB/eHUAM, nepreH HKYIsPHbIM
IIOCKOCTH Tpelluhbl. [1pu ONMMCaHMM XapakTepa NMOBEpXHOCTH TpeLLUH
Heo6XOAMUMO YKa3biBaTh (POPMY HX MOBEPXHOCTH — BOJHHCTAS HJIH pOB-
Hasi, LIepoxoBaTas WM TJajKas, 3arno/aHeHa JiH MH(UIBTPALHOHHBIM
 MarepuasoM M KaKUM HMEHHO (KaJbLUTOM, OKHMCJIOM 2KeJe3a, TJIMHKOH
| TpeHus M T. 1.). B npuMeuyaHHH cjelyerT OTMETHTb HaJ/H4He B6/IM3H
_yuacTKa 3amepa KPYNHbIX TEKTOHHYECKHX TPEIIMH HJH 30H LpOO6JIeHHSI.

)
¥

# [log 3emJeil MPH He3HAUHTEIbHOM OOHaXEeHHH noBepXHOCTEH TpelnH yloGHee
| 3amepsThb UMEHHO a3MMYT NajleHHs TPELUMH, a 3aTeM BECTH nepecyer Ha a3uMyT NPOCTH-
" panus no popmyie: A=A uan—90°.
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Kpome TOro, BU3yaslbHO YCTAaHaBJIUBAIOT H OTMEYAIOT CHCTEMbl TPEILHH,
BJHSIOIHe Ha oOpa3oBaHHe BbIBAJOB, OTCJAOGHHWH H oOpyulieHMH, de-
Jal0T HeoOXOAHMble 3apHCOBKH.

O6pab6oTka HaGawIeHUWH CBOLUTCA K MOCTPOEHHIO M obpa-
60TKe KDYIrOBbIX Auarpamm TPELIHHOBATOCTH, PEILETOK TpellfHOBATO-
CTH M BbIUUCJIEHHIO €€ HHTEHCHBHOCTH, ONpPENeJEeHHIO PaclguoKeHHs
TPELLHH OTHOCHTEJNBHO MPOCTHPAHHS PYAHOH 3aljieXKH WU BBIPabOTKH.
KpyroBble puarpaMMbl COCTABJSIOT OTAENbHO [JIsi MEJKOH /TPElIHHO-
BATOCTH M [JIsl KPYNMHBIX TpeuluH. [lisi MesNKOH TpelmHHOBATOCTH Mep-
BOHAUaJbHO Ha Ka)K[OM yuyacTKe 3aMepa COCTaBJSIIOT KPyrOBYylO Aua-
rpaMMy, 3aTeM CTPOSIT CBOJAHbIE AHArpaMMbl 1O ropnsomaonﬁ 1o BCEMy
MECTOPOXKIEHHIO B LEIOM HJIHU 2Ke AJS OTHEIbHbIX JIHUTONOTHUECKHX
pasHocTel mopof. /

Ilpyu pemreHUH rOpHOTEXHHUYECKHX 3aJay JJisl MOCTPOEHHS] KPYTOBBIX
JHarpamMm peKOMEeHAyeTCs I0/b30BaThCsl PABHOMPOMEXKYTOUHOH MpPOEK-
uuein (puc. 18). Ha ceTky no H3MepeHHBIM 3JieMEHTaM 3aJjieraHus —
asumyram naneHusi An., WIH a3uMyTaM NpoctupaHusi A; u yraaMm mna-
JeHUA CHUCTeM TpeuluH O; — yCJOBHBIMH 3HakaMu (TOYKaMH) HaHO-
cAT Tpewunbl. [lepen HaHeceHHeM TpeIUMH Ha AHarpamMMmy HEOOXOAHMO
B H3MepeHnHie 3HauyeHHsi An., HWIM A; BBECTH NoNpaBKy 3a MarHHMTHoOe
ckionenue. Kaxnas cucreMa TpeliydH o6pasyer Ha KPyroBo# guarpamme
CBOI0 00/1acTh KOHI[€HTpauuu Touek. [Ipu ueTko BbIpaKe€HHOH KOHLIEHT-
pally TOUeK CpeAHHe 3HAueHHsl JEeMEHTOB 3a/eraHyus KaxK[AOoH OTAelb-
HOH CHCTeMbl TpelllMH onpenensiioT Meronom MeauaH. OHH COOTBETCT-
BYIOT TlepeceueHHI0 MepuaHaHa W mapaJjieny, Aensuiux o6JacTb KOH-
IIeHTpallWK Ha JBe paBHble Mo yucay Touek rpynnel. Ha nuarpamme mx
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Puc. 18. KpyroBbie anarpamMmbl TPellMHOBATOCTH:
a — B TOUKax; 6 — B H3OJHHHAX; [—6 — MPOUEHT OT o6luero uucia 3amepoB (/—1;
2—2; 3—3; 4—4; 5—10; 6—10 u Gonee); 7 — 3amepeHHbIe TPELIHHbI; § — HanpasieHue
MajieH|s] CHCTEM TPELLMH H CJaHLEeBaTOCTH
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0603HRUAIOT KAKUM-1MO0 yCJAOBHBIM 3HAKOM, HalpuUMep KBaiparoM
(cm. puc. 18, a). Ilpu GoJbuiom pa3bpoce 3HAUEHHH 3/1eMEHTOB 3ase-
_raHusi, \KOTAa TPYAHO BbIAEJHTb FPYNNY TPEULMH, OTHOCSILUMXCS K TOH
i cucreme, 06paGOTKy MPOBOASAT CTATHCTHYECKHM METOLOM.
Jlsisi 3Tro BHIGMPAIOT CTATHCTHYECKOE OKHO> (cM. puc. 18, a),
napajiensiMi M MepHiMaHaMH, OTCTOSILIMMH ApYr OT Apyra,
ua 20°. TIOACUMTHIBAIOT YMC/IO TOYEK (TpelluH), OKas3as-
IJIOIIAAKE «OKHAa»; 3TO UYHCJO CTaBAT B LEHTPE «OKHAY.
[locsie 3TOro «OKHO» IepeMellaloT B cjeiyiollee NOJI0XKeHHE C TAKHM
| pacuerom,| uToGh! '/, miowaau mepBOro «OKHa» Gbl1a MepeKpbiTa nao-
| [1aJbl0 BTOPOTO «OKHa». Pesynbrarhl Mojcyera 3aMHChIBAIOT HA Kallb-
ke, HAJOXKPHHOM Ha CeTKY C HaHeCEHHbIMH Ha Hee TOYKAMH (Tpewuu-
‘gamn). OKoso uMOP, NMOKA3LIBAKOUIMX YHCJIO TOYEK, OKA3aBILMXCH B
pefenax <OKHa», NalOT HX NpPOUEHT OT o0LIero YHCJa H3MEepeHHbIX
; HaType W HaHeCEHHbIX Ha TOUEUHYIO AHArpaMMy TpelwluH. 3arem,
' 3a71aBLIKChH OTPENeJeHHbIM ceueHHeM, HalnpuMmep 1%, NPOBOAAT H30JH-
MM CPEJHHX 3HAueHHH KOHIEHTPALMi TpeuluH (cm. puc. 18,6) Puwm-
KHMH LH(ppaMi MOKa3aHbl HOMepa CHCTeM TPEULHH.
' Ha kaxpao#i KpyroBo#l auarpamme BbifIB/ISIOT OCHOBHbIE CHCTEMBI
TPelIMH, 3aTeM COCTaBJAIOT TaGJHLy OCPeAHEHHBIX XapaKTEpUCTHK Tpe-
 MIMHOBATOCTH, B KOTOpOH NPHBOAAT JAaHHblE O CPEeNHHX 3HadYeHHsX
5JIeMEHTOB 3aJleraHHsl KaxK[IOH CHCTEMBbl TPEIHH, B3ATBHIX U3 KPYrOBOH
| MarpaMMbl, CPeAHHX pa3Mepax TPeLlHH M DPAacCTOSHUAX MEeXIy Tpe-
EHAMH, a TaKXe TMPHBOIST OCPeJHEHHbie JaHHBIE O Xapakrepe IO-
€PXHOCTH Ka)/10¥ CHCTeMbl (ra6a. II).

i S TSR

Ta6auna Il

> CucTeMa TPEIMH H 3JeMeHTHl 3ajeraHus ! Xapakrepu-
] Cpennee | cTHKa mo-
i Yuacrok, g paccTosiiHe | BEPXHOCTH
FOPU3OHT | CIaHUEBATOCTH I 11 111 IV |mexny Tpe- | Tpewus u
unu HaszBa- | (caomMcTOCTD) ; HWHHAMH | 32aNOAHAI-
HHe TOpOAbl g T s M ero Mare-

by S A S A; i A0 A D prana

[To fgaHHBIM KPYCOBbIX [AHarpamm, NPHBEACHHBIM B taba. II, na
' paspesax Mo NPOQHAbHHIM JHHHAM WM NDYTHM paspesam H IpOeK-
| UM, HA KOTOPHIX OMPENeJsIOT YIJbl Pa3pbiBOB HJIH CABHXKEHM,
| CrelMaJbHBIMH YCJIOBHBIMH 3HAKaMH HAHOCAT NPOEKUMH CHCTEM Tpe-
» muH (puc. 19). Yroa naaeHusl TPeLIHHb B MJIOCKOCTH paspesa omnpene-
. asioT 1o Gopmyae ;
/ j tgd, =tgdisin (Ai—An),

rae 8, — yrosn najieHusi TPELLMHBI B IUIOCKOCTH Paspesa; 0, — usme-
peHHbIﬁ yroJ nageHyusi TPeLLHHbI; A,— — a3uMyT npoc]‘npaup{g TPELLH-
Hbl, A, — a3UMYT NPOCTHPAHHsI MJIOCKOCTH paspesa.
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Puc. 19. BeprukaabHblii paspe3 no npo@uIbHOH JMHHM C HAHECEHHEM OCHOBHBIX CHCTEM
TPeLHH

Hast ob/ieryennsl onpee/ieHusi YIIoB §,; MOXKHO BOCIOJb30BATHCS
Homorpammon (puc. 20). KpuBble Ha HOMOrpamme OTOGPaKarT HU3-
meHeHue yrna 8, or 0 no & npu H3MeHeHHH 3HaueHuit (A;=A,)
or 0 1o 90°. HMckomble 3HaueHHs 0, HAXOMAT CJEAYIOUIUM 06pa301\r/1n.
B Touke ¢ 3anaHHbiM 3HaueHHem (A, —A,) = 70° BoccraHaBAHBAIOT
NeprneHanKyJasap 00 NepeceueHusi ero ¢ KpUBOH, COOTBETCTBYIOLIEH 3Ha-
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Puc. 20. Homorpamma aasi onpepesieHus yrios 0 o

uuio O, =>50°. TlpoexTupys TOuKy nepeceueHus MepreHIrKyIsIpa
KPMBOW Ha OCb OpAMHAT (C/eBa), HAXOAAT 3HAUCHHE yI/a 0, =48°.
Tlnsi pellleHHsi BONPOCOB YCTOHYMBOCTH M CABHXKEHHsI TOPHBIX MO-
J MHTEHCHBHOCTH TPEILMHOBATOCTH LeNeCO06Pa3HO BHIMHCISATL M0
\ W = 1/l, rne [— cpennufi JIMHEHHbIA pasmMep CTPYKTyp-

, OPDAHHYEHHOr0 TPeMsl CMEXHbIMH TPELIHHAMH, M.
BJisiHHe TPEIMHOBATOCTH Ha MPOIeCC CABHIKEHHA H JehopMHPO-
BaHVsi TOPHLIX OO OMNpeJe/siercsi MOJNOKEHHeM HX OTHOCHTENbHO
IOCKOCTH C/IONCTOCTH (CJaHLeBaTOCTH) HJIH pyaHoit 3anexu (tena). [To

ByrpaHHOMY YIJy Y, 06pasyeMoMy MJIOCKOCTbIO CIOHCTOCTH HH PYAHOH
JIeXKH C TVIOCKOCTBIO TPELlyH, TPEILHHbI T0APas/ie/ISioT Ha HOPMA/bHO-
kyue (y=70—90°) u KococeKkyiHe (y<<70°). B 3aBucumoctu

yria nagedus §; TpelluHbl ObIBAIOT: KPYTbIE —46—90°; HaKJIOH-
pie —21—45°; noaorue —0—20°.

[To BenuuuHe yria o, 06pa3yeMoro HanpabJieHHeM JIHHHH MPOCTH-
aHusl CJIOMCTOCTH (CJAHUEBATOCTH) HJIM DY/LHOH 3a/leKH H Harpasie-
| "HpeM JMHMM WX CKpellMBaHHsi B MJIOCKOCTH CJOHCTOCTH (pynHo# 3a-

JIeXXH), TpellMHbl MOJApasieNsiioT Ha: NPOJOJbHBIC —0—20°;, puaro-
anpHble —21—70°; nonepeunsie —71-—90°.

Onpeje/nenye yrjaoB Y U @ MPOBOJASAT C MOMOLIBIO crepeorpaduuec-
oit cerku Byabda. Ha kanbke npu MOMOLIM CETKH CTPOAT Tepece-
Al01LAecs MJOCKOCTH CJIOHCTOCTH (pyAHO# 3ajexu) P H TpeuldHbl Q
Bibuc. 21). s sToro yepes LEHTP CETKH NPOBOASAT NPAMbIC MOL dSH-
yTOM NajeHust (WiH npocTHpanus) miockocrei P u Q. 3ateM 3TH
MpsiMble MOC/TEL0BATe/bHO COBMEILAIOT € AHAMETPOM CETKH C—I0 un
0 CTOPOHBI BOCCTAHHMSI MJIOCKOCTeH MPOBOASAT AYTH MEPHAHAHOB, COOT-
eTCTBYIOLIME yIJIaM MajleHust MII0CKoCTel P Q, cuuTasi Mo AHAMETPY
_ 3 or nepudepun k uentpy. Touky T mepeceuenust Ayr MepHHa-
oB coemuusior ¢ neHtpom O, orpesok OT — mpoekuus JHHHH nepe-
eucHMsT TIIOCKOCTE, T. €. 0Ch MX CKpelinBaHus. CoBMellas ee Ha BOC-
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KOBKCAI/I nuamerpom C—IO, ompenensiior asuMyT JHHHH ckpeumaa
uust A, Cosmemas aniumio OT ¢ auamerpom B—3 or nepudepy,
K LEeHTPY, ONpeeNsioT BeJIHYUHY yIryia ¢. Yroa y JexuT B ,hepneml,,,Ll

KyJsipHo# miockoctd R. [aisi storo ot Touku T mo pmamerpy B3 f

yepe3 LHEeHTP OTKJaldbiBaloT 90° u 3arTem NpoBOAAT COOTBeT"CTBYIOU_LyR)
AYyry MepuauaHa. drta Ayra InepecekaeTr MNpPOBeAeHHble paHee Iyru B

Toukax A u B. Orcuer ot A no B naer Ham BeNHUHHY yria y. Yroy |

® omnpe |
PelesioT KaK pasHOCTb a3WMYTOB TMPOCTHPAHHS | CIOHCTOCTy

(pynHoit 3anexu) A, u auuuu ckpeuuBanus A, Ha puc. 21 nay|

NpUMep rpaguyeckoro onpelesieHHs BeJTHYMH YraoB Y, A, H © g
IBYX Oconpmxem{blx noBepxHOCTeH TpewuHoBaTocTH P (A, = 135°.
;=80.) H Q(0Ai=40°, ,~0=50°). B pesyabTate mocTpoeHHsi mo.
aydeHo: y=87°, A,=326°, w=11°. Tlo 3TUM pHaHHBIM CHCTeMmg

TPpEULHuH Q [0 OTHOIUEHHIO K MJIOCKOCTH CJOHCTOCTH P dBJsiercs HOD- B

MaJlbHOCeKyIIeH, NPOLONbHOH, KPYTOH. |

Yuer BAHSAHUSA TPEUWHHOBATOCTH MPH PELIEHUH BOMNPOCOB |

C/\BHXK@HHS M YCTOHYMBOCTH FOPHEIX MOPOJ NPH MOA3EMHONA paspaboTke
PYAHBIX MeCTOPOXKAEHHH MPOBOAAT chaeayiouiuM obpaszom. Ha kaxkmop

MPOMH/IBbHOA JIMHMKM CIeLHalbHbIM YCJIOBHBIM 3HAKOM (cM. puc. 19)
HAHOCSIT MPOEKIMH CHCTEM TPellHH. B MoJyOKPYKHOCTH MOKa3biBaior |

pacnoJio;keHHe W yIJibl MajeHHsl PAasjIMuHbIX CHCTEM TPELIHH, CIpo-
€KTHPOBAHHBIX HA IJIOCKOCTh pa3pe3a mo npoduIbHOH JuHHH. 3areMm
NMPOBOASIT CPaBHEHHE YIJIOB Pa3pbIBOB, MOJYUEHHBIX MyTeM HHCTPYMEH-

TaJIbHbIX HaOJIOJeHHH Ha 3eMHOH MOBEPXHOCTH, C YIJIaMH MNajieHus b

gggfexunﬁ cucrem TpeuiuH. Ilpu cpaBHeHHH HEOGXOAHMO HMETh B BH/LY,

MO/ BJHUSIHMEM NMOJA3eMHOH paspaboTKHU paspylleHHe MOPOAd B OCHOB-
HOM TIPOHCXOAMT MO HOPMAaJbHO- H KOCOCEKYIIHM IMPOAOJbHBIM Tpe-
LMHAM, MaJalolkM B CTOPOHY BbIPaGOTAHHOTO MPOCTPAHCTBA;

NPy MNOA3EMHOH pa3paboTKe KPYTONaMalOIIMX pPYAHBIX Tesl pas-
pyllieHHe MaccuBa MOPOJA BHCSUYEro 6GoKa XapaKTepH3yercsi MporuGom
CJIOEB, OTPBIBOM OPOJ NOA AeHCTBHEM HOPMaJbHbIX HANpPSKEHH# pac-
TSDKEHHSI M MOCJEeAYIOUIMM CJABHUIOM HX B BbIpaGoTaHHOe MPOCTpaH-
CTBO; CONPOTHBJIEHHE TOPHBIX TMOPOJ OTPbIBY 3HAUHTETbHO MeEHbIIe
YyeM CABHIY, C/Ie0BaTe/NbHO, AJs1 CPaBHEHHs HYXKHO BbIOMpaTh TpeumZ
E:ngprlBa, XapaKTepU3ylollHecs: HepOBHOK IIEPOXOBATOH MOBEPXHO-

: v

B JiexxaueM GOKy MPOMCXONHMT CABHI MOPOA M0 Haubosee ocal-
JIEHHbIM KDYThIM MOBEPXHOCTAM — IJOCKOCTSIM CJIOMCTOCTH  (cJiaHiLe-
BATOCTH) W/IM IIOCKOCTSIM KPYNHBIX TEKTOHHYECKHX TPEIUHH H Hapy-
IIEeHHH, Majaliouux B CTOPOHY BBIPAOOTAHHOTO MPOCTpPaHCTBA IOJ
KPYTBIMH yIJIaMH.

Cosnzznenne yIVIOB paspbIBOB CO CJOMCTOCTBIO B JieKkaueM O6OKY
M C OJIHOH M3 CHCTEM TpelIHH B BHUCAUeM OOKY, OCHOBAHHOE Ha reoMmer-
DHUYECKHX TMpeACTaBJEHHSX O B3aHMHOM DAacloNOXKeHHH CJAOHCTOCTH
(HaniacToBaHMsl) MOPOJA M CHCTEM TpELIMH, AAeT BO3MOXKHOCTb B Iep-
BOM MNPUOJIMKEHHUH YYHTHIBATH BJHSIHHE TPELIMHOBATOCTH Ha MNpoLect
CABHXXEHHsl TMOPOJ NMpH MOA3eMHOH paspabOTKe PYAHBIX MECTOPOXJe-
Hud. TpewHbl ¢ GJIH3KHM K yriaM pa3pbiBOB NaJeHHEM B GOJBIIHH-
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e CayuyaeB SIBJSIOTCS FPpaHULAMH 0GNACTH TPEILUMH B MaCCHBE. Tpe-
Hbl ¢ GoJiee KPYThIM MJIH OGpATHbIM MajeHHeM MOryT SIBHTbCS Bpe-
HHBIMH \FpaHUIaMH 06/1aCTH CIBMrOB H MECTaMH HauboJiee BEPOSIT-
X OGpyIlieHHH KPOBJIH OYHCTHBIX BbHIPa0GOTOK.
[1pn 3BKOHOMEPHO BbIPAXKEHHOW TPEIIMHOBATOCTH MOPOJ MOXHO
apatee OMNpe/e/IUTh HalpaBJieHust BEKTOPOB CABHMKEHMI H BO3MOX-
aspuiBoB B7, B7 u 6”. Uem cuibHee HapylleH MacCHB Tpe-
ee HHTEHCUBHOCTb, TE€M HHXe OynyT ero
OUHOCTHBIE CBOMCTBA, [MOJOXKEe YIJIbl CABHXEHHSl M TEM MeHbliee
aueHne HMeeT KO3(hG®HIMEHT CTPYKTYPHOrO OCJal/ieHus, BEJHUHHY
Oporo B 3aBHCHMOCTH OT reoMexaHH4ecKoH MOJesd ONpenesiior
pasubiv meroaukam [10, 17]. B 3aBUCHMOCTH OT UHTEHCHBHOCTH Tpe-

HOBATOCTH CJielyeT pasjndarb:

c1aboTpennHOBa-
Thie

cpeaHeTpeliHHOBa-
Thi€

CUJIbHOTpELIHHOBA-
Thi€

pobl

TEHCHBHOCTb
IHHOBATOCTH

I WL 217 meHee 2
CorsiacHo CYIECTBYIOLIEMY TOJIOKEHHIO B pabore [2] peromeH-
eTcsi B CH/BHOTPEUIMHOBATHIX MOPOAAx YIJbl CHABHXXEHHS yMEHb-
aTh Ha 5 ° M0 CPaBHEHHMIO C yrjaMH CABHXEHHs B MOpOAax cpenHen
cnaboi TpeliuHOBaTOCTH.
KpyrnHble TeKTOHHYECKHME TpellHHbl, Monajaiouue B 06J1acTh CIIBH-
HUSI MIOPOJl, OKA3bIBAIOT HENOCPEACTBEHHOE BJIHMsiHHE Ha YIVIbl pasphl-
B U CABMIKEHHs, fenas ux GoJee MOJOTHMH MM KPYThIMH B 3aBHCHMO-
W OT 3JeMeHTOB 3ajeraHusi TPEILHH ¥ PacloJoXeHHsi OTHOCHTEJbHO
paGoTaHHOTO NMPOCTPAHCTBA. CBUIKEHHe MOPOJA MPOHCXOAHUT MO MO-
PXHOCTSIM 3THX TpeuluH. 3Hasi yIJibl MajeHusi W OPHUEHTHPOBKY KpyIl-
X TEKTOHHUECKHX TPELIHH, MOXXHO C TOYHOCTHIO 1O 2--3° onpenenuTh
WUMHbL YIJIOB Pa3pbiBOB, a TaK»kKe CBOEGBPEMEHHO NPEAYNPEIUTDL O
ecTax BO3MOXKHOro o6pa3oBaHMsi BblBAaJOB H o6pyIlleHHH B TOPHBIX
paboTKax, yCTaHOBUTb IPaHHIly BO3MOXKHOTO 06pa3oBaHUs TPEIIUH
3eMHOH MOBEPXHOCTH.

JlauHbie 06 MHTEHCMBHOCTH TPEULMHOBATOCTH MOPOJ H 3aKOHOMED-
CTSIX ee MpOsiBJEHHsI B Mpeletax PYNHOro MoJsi — OCHOBA JUIS Bbl-
fopa MeCTOPOXKJEHWi-aHaIoroB MO XapakTepy H napamerpam Ipo-

CcCa CABHIKEHHS.

IMPUJIOXEHHUE 5

OBLIMUE YKA3AHHS MO ONPEMLEJNEHUIO MPOYHOCTHbIX
CBOWMCTB FOPHbIX NMOPOL

. OcHOBHble TPOYHOCTHBIE XapaKTEPHUCTHKH, HCIIOJIb3YeMble /IS pe-
ILieHusi BOMPOCOB YCTOHUMBOCTH H CABHXKEHHsI TOPHBIX TOPOL H 3eMHOH
" NOBEPXHOCTH IPH noj3eMHON pas3paboTke PYyAHBIX MEeCTOPOXKAEHHH:
| Npefe] MPOYHOCTH HA OJHOOCHOE CXATHE Oy [MPEAET NPOYHOCTH

 Ha pacTsixKeHue o K03(phULLMEHTbI CLUEeIlIeHHsT B KYyCKe K. u B Mac-
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cuBe K, Yros BHYTDEHHEro TpeHHsl p; Yroj TpeHHs IO HOBerHo‘
CTSIM OCJabJIeHHsT P,

[Ipenes nNpoyHOCTH Ha OZHOOCHOE CXKATHE Oex IIHPOKO chom:sv\
I0T B pacyerax YCTOHYMBOCTH, HECylled CHOCOGHOCTH TOPHBPIX MOpOp
B LEJHKAaX H MOATOTOBHTEJbHbIX BBIPA0OTKaX, a MPH KOPPeNslHH ¢
npenesqoM MPOYHOCTH HA pAacTsKeHHe O, OH MOXeT ObiTh yCIellHo
NpPUMEHEH W JJIsi OLEHKH MpelesbHbIX NposeroB oGHaxeHui. [1pu npo-
THO3UPOBAHMH XapakTepa M MNapaMeTpoB [polecca CABUXEHHS OIHH

M3 KJacCH(UKALHOHHBIX MNPH3HAKOB — KO3(PGHHIHEHT ernocm nopoy
no M. M. TlporonbKOHOBY

Q

|

e

(=]

Jns nosyueHHss HeOOXOAHMbBIX MPOYHOCTHBIX XapaKTepUCTHK MOpon
NPOBOASAT MCHBITAHUSA B J1a60OPaTOPHBIX H MPHUPOAHBIX ycaoBusix. Jlabo-
paTopHble HCNBITAHHS MPOYHOCTHBIX CBOHCTB MOPOA MPOBOAAT CleLHa-
JIM3UPOBAHHBIe J1abOpPaTOpPHH Ha obOpasliax, H3rOTOBJEHHBIX H3 OTOG-
paHHbIX npo6. B 3ToM cayuae HeoOxomumo obecrneuuTb Tpebyemoe
4yucJ0 Npo6 IS KajKAOro BHAA M METOAA HCNbITAHHH B COOTBETCTBHH
¢ cywecrsyouumu [OCTamu past nosyuenusi HauGosiee MPENCTABH-
TeJIbHBIX NMPOYHOCTHBIX XapaKTEePHCTHK MOPOL.

Or60p npo6 Anss 1abOpaTOpPHbIX HCNBITAHUH MNPOBOAAT He-
NOCPEICTBEHHO B rOpHbIX Bbipaborkax. I1ocKo/NbKYy pyaHble MeCTOpOXK-
JleHHsl, KaK IpaBHJIO, XapaKTepU3YIOTCS CJOXKHBIM Te0JOTHYeCKHM
CTPOEHHEM C YacTOH CMEHOH pas3JHYHBIX MOPOJ, PACCTOSHHSI MEXKIY
NyHKTaMH or6opa mnpo6 uamensiorcss or 200 mo 25 m. Yucnao mpob
onpene/siercss YHCJAOM JIMTOJOTHUECKHX (HauboJiee THNHYHBIX) MOPOA.
[Ipu 3TOoM pasmepbl MOHOJHMTOB HJH KEDPHOB Ka)KJOH MOPOAbl H HX
YHCJO JAOJKHBI O0ecneynBaTh M3roTOB/JE€HHE HEOOXOAMMOro 4YHCJa
06pasioB [/s Kaxaoro Buaa ucnbitaHuil. Oco6oe BHUMaHHe ciaeryer
yIeJATb COXPAHHOCTH H ILeJOCTHOCTH OTOOPaHHBIX MPo6 KakK MpH HX
or6ope, Tak U MpPH TPAHCIOPTHPOBKe H XpaHeHHH. M3BjekaTp npobbi-
MOHOJIUTBI M3 MaccHBa HYXXHO TakMM 00pa3oM, YToObl He HapylHTb
€CTeCTBEHHOro cJoxKeHus noponbl. He pekomeHayeTcsi BBIGUBATh KEpHEI
M3 KOJIOHKOBOH TpyObl, MoaBelIeHHOH (yaepxxuBaemod) Ha 0,2 M oT
nmouBbl Bbipa6oTkH. OTo6paHHble NMPOObLl YNAKOBLIBAIOT B SAIIMKH AJS
OTNMPABKH K MeCTy HCNbITaHud. Sliuky ¢ npobamMu He paspeliaercsd
6pocarb, KAaHTOBATb M OCTABJAATb MOJ A0XKAEM HJAH Ha mMopose. [1poObi
MOpoJ, MpHUChbIaeMble Ha HCIBbITaHUE, NOJKHBl ObITb CHAGXKEeHbl COMNpO-
BOJAMTE/bHOH JOKyMeHTalHeH, Koropas MO3BOJHT YCTAHOBHTb MeECTO
M BpeMs H3BJEYEHHUS] KaxKAOH MOpOJbl, Ha3BAHHE INOPOAbl H HYXKHbIH
BH/, HCIBITAHHH.

JlabopatopHbie uccaenoBaHusi. OCHOBHble BHIBL Mexa-
HHYECKUX HCNBITaHU#l Mpo6 TFOPHBLIX MOPOMA, KOTODble HPOBOJAHUT Jabo-
patopusi mexaHuueckux ucnbitanud BHUMU, npusenenst B taba. III.
B Heli naHbl crnocoObl HCNbITaHHH, Ha3BaHHUsS MPOYHOCTHBIX XapakTe-
PHCTHK H MHHHMMaJbHble pasMmepbl Npo6, HEOOXOLMMble [/ NpPOBELe-
HHsl 3THX HcnbiTaHud. Ilpepes NpouHOCTH MNpH CXKATHH ONpenensioT
METOMAMH COOCHbIX NMYaHCOHOB, OJHOOCHOI'O CXKaTHSl BBICOKMX LIHJHHI-
68
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p — yroj BHYTPEHHEro Tpe-
dq — 1MaMeTp KepHa;

auameTp ob6pasua JAas HCOBITAHWA,

CTH Ha OJHOOCHOE pacTsXeHHe, MIla;
0

Obl;

6p — npejea NpouHO

L. — o6lias AJHHA KYCKOB KepHOB OLHOH Mpo!

[, — AJMHA OJHOTO KyCKa KepHa.

TH Ha oamoochoe cxatue, MIla;
MIla;

JIeHHS,

HHeE. Ocx — Npenen HpOl{HOC
rpanayc; Ky — Kosd@uuuent cuen
ho — BblcOTa O6pasiua AJsi MCHbITAHUSA,

Mpumeua

HHUs,



pOB HAHM O0pasioB MOAyNpaBHIbHOH (OpMbl (C MOAIMPOBKOH TOP-
uoB). [IpuGaukeHHO MO pe3yJjbTaTaM pacKajbiBaHHsi CepHIecKHMu
HHAEHTOpaMu 06pa3loB HenpaBHJIbHOH (OPMbl ONpEeNeSIOT MNpees
NPOYHOCTH MPH CXKATHH H NpPH pacTskeHud. Bo BropoM ciyuae Takxke
HCHOJb3YIOT ~pacKajblBaHWe JieXauhuX LHJIMHIPHYECKHX 00pasion
BlO/Ib 00pasylolLen.

Koadduuuent cuensedusi B o6pasue M Yroj BHYTPEHHEro TPeHHs
onpenesioT MeTogaMH Kocoro cpesa mnoa yriom 30, 45 u 60° wuamu
TPEXOCHOTO CKAaTHSl B CTaOHJOMeTpax C MOCTPOEHHeM Macmopra Mpou-
Hoctu [18]. IlpubanxeHHo KO3pOHUUHEHT CUENJEHHs M yroJ BHYTPEH-
HEro TPEHHsI ONpENEeNsIoT MO COOTHOLIEHHIO Mpefena NPOYHOCTH MpH
cxkaTuu u pactsikeHuu. [lpu onpenesnenuy BeJHUHH YIJIOB BHYTPEHHEro
TPEHHs] B MacCHUBE MOPOJ CAEAYEeT HCXOAUTb M3 TOTO, YTO yroJ BHYTPEH-
HEro TPEHHs1 B MACCHBE IO MOBEPXHOCTSIM, MepeceKaloulUM CJIOH H He
COBNANAONHMM CO CIJIOIHBIMHA TPEIIHHAMH, MOXKHO NPHHUMATh pPaBHBIM
yIJly BHYTPEHHEro TPEHHs, MOJy4yeHHOMY AJisi JaHHOH NOPOAb MO Ja-
GOpaTOPHLIM HCMBITAHUSAM Ha cpe3 00pasloB NMOPOJA. YroJ BHYTPEHHEro
TPEHHUsI IO KOHTAKTAM CJI0eB cJjeayeT NMPHHUMAaTb PABHBIM yIJy TPEHHs,
MOJIyYeHHOMY MO J1aGOpaTOPHBIM HCHBITAHUSM Ha TPEHHE MO 3THM MO-
BEPXHOCTAM. Yros BHYTPEHHEro TPeHHsl MO MOBEPXHOCTSIM, COBNAAalo-
UM C TPellHHaMy, NPHHHUMAIOT CPeJHHM MeXAY YIJIOM TpEeHHs Mo
MIOBEPXHOCTSIM KOHTAKTOB CJ10€B HAa CABHUI H yIJIOM BHYTPEHHEro Tpe-
HYsI, MOJyYEHHBIM MO J1a6opaTOpHbIM HCNbITAHHAM O06pAasloOB Ha Cpes.

JlaGopaTopHbie HCNBITAHUS IO3BOJSAIOT MOJYYHTb MPOYHOCTHBIE
CBOMCTBA HEe MacCHBa B 11eJIOM, a TOJbKO CDABHHTENBHO KpENKHX
KyCKOB mnopoj. [l/si mepexofa K NPOYHOCTHBIM XapaKTEPHCTHKAM BCEro
MacCHBa HCNONb3YIOT KO3 GhHLIHEHT CTPYKTYPHOrO oOc/Jab/eHuss A, Moa
KOTOPbIM MOHMUMAIOT BEIHYHHY, PABHYIO OTHOLIEHHIO IPOYHOCTH TMOPOL
B MacCHBe K CpeliHed NMPOYHOCTH MOpoAbl B obpasie. ‘

HatypHble HccAenOBaHHUS TNPOBOAAT IJIsA  MOJYyYeHHS
[IPOYHOCTHBIX CBOWCTB MacCHBA C Yy4YeTOM CTPYKTYPbl aHH30TPONHbBIX
nopof. [Ipu peiieHnH BOMPOCOB CABHMKEHHSI H YCTOHYMBOCTH MOPOA Ha
DYIOHBIX MECTOPOXKIEHHSIX TAKHMH HCIBITAHHAMH ONPEeNeNsioT Ko3(-
(GULKMEHTHl CllelJieHusi mopon B MaccHBe Ky M CTPYKTYpHOro ocsab-
JIeHHs A.

[IpoBesenne HATYPHBIX HCNBITAHHH — NMPOLECC TPYAOEMKHH, 0COGEH-
HO B MOJ3eMHbIX TOPHBIX Bbipaborkax. Mmeolinecs HEMHOrOUHCIEHHbIE
JlaHHble O CLENJEHHH B MacCHBE, MOJyUYeHHbIE Ha PYIHBIX MECTOPOXKIe-
HUSIX B MOA3EMHBIX TOPHBIX Bbipaborkax [18], mokaseiBaloT, uTO
BeJMYMHA CLENJIeHHs] H 3HAa4YeHus KoaddulHeHTa CTPYKTYPHOro ocJao-
JIeHHs MaJo OTJHMYaloTCs OT MOJydYeHHbIX Ha Kapbepax. [Tostomy npu
pacuerax yCTOHYMBOCTH H CABHXKEHHMs NOPOA, NMPOTHO3HPOBAHHMH BOIM-
DPOCOB CABHXKEHHSI HA MeCTOPOXJEHHAX C HEeH3yyeHHbIM MpPOLEeCcCcoM
CABMXXEHHSI TOPHBIX MNOPOA /51 MOJYyyeHHs BEJHYHH CUEIVIEHHs B
MacCHBe HCMOJb3YIOT CYLIECTBYIOLIHE SMIHPHUECKHE 3aBHCHMOCTH.
[lpuBenem HekoTOpbie HauboJee pacnpocTpaHeHHbie (QopMyJibl st
onpeeseHnsi Koagduiuenta cuenieHdnss B maccuse. Mcxoaubie nannsie,
HCIIONIb3yeMble B 3THX (OpMyJax, MOJAY4YalioT MO pe3y/bTaTaM HaTyp-
HbIX WM J1a00pPaTOPHbIX MCNBITAHUN:
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Ky = (0,02—0,06) Ky ;
KK W
K =1ammw’

_ yHib(l — sin py)
W 2 cOS Pu /

K

¢ rae a — Ko3((HUIHEHT, 34aBUCSILIHHA OT MPOUYHOCTH MOPOJ B KYCKE, CTE-

NeHW M XapakTepa TpPELIHHOBATOCTH (onpenensiioT MO TaﬁJ}.2IV);
W — MHTEHCHBHOCTb TpellMHOBATOCTH (CM. TMpHI. 4y b=—sinno b

 +Ecos’a; (3mech § — KOIQDULUHEHT 6OKOBOrO pacropa). !

Ta6anna IV

Beanuuna cue- Koa(btbuuugm CTp);VK-ryp-
eHHusA npu
XapaKTepnc‘rnKa NnopoA H HX TpeLllHHOBaTOCTM ﬂ.lle;i<l:ﬂ [&l—ll(ZCKe KOSQJQ)HL[HCHT a |Horo (;;;}1; .llloo i P
CpenHeil KpeMmocTH, CIOHCTbIE, MPeHMy-
[LIECTBEHHO HOPMaJIbHOCEKYILeH TPelLH-
. HOBATOCTH 10—15 3 0,051—0,061
| Kpenkue, CIOHCThIE, MPEHMYIIECTBEHHO i
HOPMaJ/IbHOCEKYIIleH TPEIHHOBATOCTH 16—30 5 : 0,031—0,038
Kpenkue, H3BepKeHHbIE C PA3BHTOH i L
KOCOCEKYIIleH TPellHHOBATOCTHIO 30 4 i

BenuunHa yrJOB Py 3aBHCHT OT XapakTepa MOBEpXHOCTH ocnabJe-
usi. J1a60OpaTOPHBIMH HCTIBITAHHAMH YCTAHOBJICHO, HTO MOYTH an
Bcex MOpPoA C POBHOH rJaKOo# MOBEPXHOCTBIO OC/Ia0MeHHA Pu =
—18—95° ¢ HepOBHOW TJaAKOW MOBEPXHOCTHIO ocsabaeHuss —
93--30°, s POBHOH MNOBEPXHOCTH C 3€pKajlamu CKOMTbKEHUS —
19--15°, a aas HeposHoO# — 18—23°. Jlas pOBHOH M HEPOBHOH MIEPO-
XOBATOH MOBepXHOCTEH oc/iab/ieHns yIJIbl TPeHHS IO IOBEPXHOCTAM
ocsiaGienusi 6JU3KH K yraaMm BHYTPEHHEro TPEHHHA Px. 3HaueHHsl Cpen-
HUX YIJIOB BHYTPEHHEro TPeHHsi [OPHBIX MOpPOZ, BMeILLAIOIHX DyIHBIE
(0 [aHHBIM HCHbITAHHHU BHVMMM), npuBencHbl

MeCTOPO)KJLlEHHH
B Tabma. V.
Ta6auna V
J BHYTpPEHHEro

[Topobi y;geauﬂ?’ rppanyc TeHesuc nopoa
['paHoOAHOPHT, [HOPHT, raG6po, MUPOKCEHHT, . Mamamqecm-e
KBapIeBblH MopHup M
CueHuT, Kepatohup —
KBapiut, THeHc, CeprnenTHHHT 31--36 Meramopguueckue
Metamopduueckue CJaaHbl 27—33
ITecuanuku 27—38 OcapouHbie
AJIeBpONUTHI gg—gg
ApruaiuTht ‘ 34#38
3BecTHAKM MPaMOpHU30BaHHbIE e

9KCHPECC-M€TOﬂbI HCIOJb3YIOT B [OJIEBbIX YCJOBHAX ILJIH‘ Ilplflé.ﬂl/l-
2KEHHOr'o onpeneneﬂuﬂ NPOYHOCTHBIX CBOKMCTB IIOPOA HEenocpeACTBEHHO
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Ha mecTte oT60pa npo6. OHM NMO3BOJSIOT C HAHMEHBIIHMH 3aTpaTaMmu
NoJy4HTb HEOOXONMMblE NPOYHOCTHbIE XapakTepucTkH. Hampumep,
AJisi onpefeseHHs] KPeOCTH MOPOJ Ha PYAHBIX MECTOPOXKAEHHSIX B MOJIe-
BbIX YCJIOBHSIX TNPHMEHSIIOT ClelHa/bHblii NpHGOP — npo6HUK BY-39.
IIpuGop nossossier Ha o6pasuax HempaBHABLHOH MPOH3BONBHOI opMbI
C pasmMepaMH  HCHBITHIBAEMbIX 00pasloOB, He MPeBbIIAIUIHMYU
80X 80X 100 MM, onpenejsiTh NpOYHOCTH [FOPOJL Ha pacTskKeHHe H Ha
cxkarue. Ilpunuun paGorbl, npaBuia 3KCIIyaTalUH, METOAHKA MCIIbI-
TaHUU U 06paboTKa Pe3yJbTATOB H3JOMXKEHbI B Huerpykuuun [6].

M3 reodusunueckux MeTOLOB HCC/elOBaHHS HaHOO/NEe W3BECTEH W
pacnpoctpaHeH yJbTPa3BYKOBOH, ¢ MOMOIIbIO KOTOPOTO KOCBEHHO
ONMPEAJISIOT NOKA3aTe/IH NPOUHOCTH M YNPYTOCTH [0 CKOPOCTH Paclpo-
CTPaHeHHsi YNPYTMX BOJH HJIM 3aTyXaHWs aMIUIMTYAbl HX KOJe6aHus
B FOpHBIX nopopax [17].

[MMPUJTOXEHHUE 6

TPUTOHOMETPHYECKOE HUBEJIHPOBAHUE PENEPOB
HABJIIOJATEJIbHOHW CTAHILUH

H3mepenne paccrosinmii ceeronansHomepom

TpuroHomerpuyeckoe HUBeNHPOBaHHE TPOGUIBHBIX JHHHU CJeLyeT
BBIMIOIHSATD NPH YrJlaX HaKJIOHa MHTepPBaJNoB (CKJIOHOB) Gosee 15—20°.
[Ipumenenne cBeTona/bHOMEpPOB AN H3MepEHUS! IJIMH AaeT TOYHOCTD
TPUTOHOMETPHYECKOTO HMBEJHPOBAHHS, HE YCTYNAlOIyl0 TOYHOCTH
reomeTpuyeckoro HupeauposaHus II1—IV knaccos. s moctukenus
TaKOH TOUHOCTH JIMHEHHBbIE M3MEpPEeHHs HeoGXOLUMO [IPOBOJUTH CBETO-
AanpHomepom MCI-1M wuiM aHAJOrMYHBIM MO TOYHOCTH npubopom
C MOrpELIHOCTSIMH H3MEPEHHsI paccTosHui 2—5 MM, a BepTHKaJbHble
YLJIbl U3MEPSATH ONTHYeCKHMH Teofosutamu T2, Theo-010, OTC u pasHo-
TOUHBIMH HM CO CpeJHeKBaJApPAaTHYECKOH MOrPENIHOCTBIO HU3MepeHHs
ONHHM MPHEMOM, He MpeBblLaloLLel 57,

[TIpopuabhyio nuumio pas6usaior Ha cekuuu AnuHON 120——150 M st
YMEHbIIEHHUs BJHSIHUS pedpakuuu mo 6—10 penepoB B Kaxm0# CeKLUH.
VamepsiloT paccTosiHis M BepTHKabHbIE YIJIbl MEX1Y penepaMu BHYTPH
CEeKLHH ABYMs cnocobamu (puc. 22): ¢ He3aBUCHMBIM U3MepeHreM pac-
CTOSIHHH M BEPTHKAJbHBIX YIVIOB HJIH C [OCJE10BATENbHBIM BbIIOJIHE-
HHEM YIJIOBbIX W JIMHEHHbIX U3MEPEHHUH, T. €. CO B3aHMHOI 3aAMEHOH CBETO-
AajllbHoMepa u Teolo/fHTa. B mepsom cayuae cBeropanbHOMepoM, yc-
TaHOBJICHHBIM HaJ TOYKOH A Ha BeICOTE i, M3MEDPSIOT paccTosiHhe L
A0 oTpaxatens D, ycTaHOBJIEHHOrO Haj TOYKOH B. BbicoTa ycTaHOBKH
oTpaxarenst — v.. MamepeHnue 3eHHTHOro paccTosiHUS Z BBINONHSIOT
NPH BBICOTE TEONOJIHTA iy U CHIHANA Uyr. JIN1s1 BHIYHC/IEHHS] FOPHIOHTAJIb-
HOrO MPOJIOXKEHHSI M MPEBbIIEHHA MeXAy ToukaMd A u B uenecool-
pasHO NMPHUBECTH M3MEPEHHOe PACCTOSAHHe K Jyuy BU3MPOBAHMS TEONO-
JUTA. [lasi 3TOro npeaBapHTENbHO OMpefesioT BCIIOMOTaTeNbHYIO
BEJHYHHY A (cM. puc. 22):
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Puc. 22. Cxema u3MepeHHsi PACCTOSAHUSA W BePTHKAJbHBIX YIJIOB MEXJy penepamMu BHYTPH
b CeKLHH

Resg g L (10)

ITonpaBka AL B H3MepeHHOe pacCTosiHUE

(1)

h*sin*Z

AH = (LA AL et r LG L g, (12)

S =(L 4+ AL)sinZ. (13)
\ [Ipu H3MepeHHsIX BTOPbIM CHOCOOOM C MOCJA€A0BATENbHBIM BbIIIOJ-
|\ HeHueM JIMHEAHBIX M YIVIOBBIX W3MEpeHHi HaGJIOfleHHs] BHINOJHAIT B

. cienyoieM nopsinke. CBeToLa/JbHOMEPOM H3MEPSIOT PAcCTOAHHE MeX-
| Iy perepamu, 3aTeM B Ty »Ke MOACTABKY YyCTaHABJHBAIOT TEOJOJHT,
[\ T e. NPHMEHSIOT ABTOLEHTPHPOBAHHWE TEOAOJUTA, U H3MEpSIOT 3€HHT-
" Hoe paccrosiHue Z Ha LeHTp oTpaxarteis. Tak Kak v, = v., Gopmy.a
- (10) npumer BuA:

h =i, — i (14)
) [1pu 3TOM BesnunHa h NOCTOSIHHA /sl JAHHOTO COYETaHHS CBETO-
NajbHOMepa U TeOA0JHTa U MOXKeT ObIThb JOBOJbHO TOYHO OIpeeseHa
~ [0 HauyaJsia MoJieBbiX pabor. :
i Heo6xogumocTh B BbUMCJAEHHH AL oTnangaer, ecjli TOUKa BU3HUPO-
| BaHWS TNPH H3MEPEHHM 3€HUTHBIX pAaCCTOSIHMH M LEeHTP oTpaxartens

| CMelleHbl Ha TaKylo e BeJMUHHY, KaK M TOPH3OHTa/bHbiE OCH CBETO-
| Jla7bHOMEpa M TeofoJHTa. JTO AOCTUraeTcsi NPH MCHONb30BAHHH KeCT-

KOro OTBeca M CIELHalbHOH HACaJKH JUISi YCTAHOBKH OTpaxarels
. (puc. 23). Hacagka cocToMT M3 ABYX uYacTed — BepXxHe# 6 W HMXKHEH
© 2, KOTOpble CKPEMJISIOT MexAy co60i BUHTaMH M raiikamu 3. HuxHiowo
| yacTh HageBaloT Ha TPyOy »KeCTKOro orBeca / W 3aKpernsiorT BUHTOM 7.
73



=,
s
’
/
! f.§ i <
UN H
SN {0
WS < i 1 U
-_; /’/
i 1 8
5 L{L I 2
v
i Mg ;
1 | f Puc. 23. Hacajgka Ha  KECTKHii
\L ' orsec O)K-3 njis HEHTPHPOBAHHA OT-
paxareJeh

B oTBepcTHe BepxHeidl uacTH HAacalK¥ YCTaHABJIHMBAIOT OTpa)karenb
cBeTofalbHOMepa 4 ¥ 3aKPENUIsHOT BHHTOM . YCTAaHOBKY OTpaxKartelsi
10 OTHOLIEHMIO K [eJIMKy OTBeCa HA BbICOTE€ BU3MPOBAHHUS MPH BHINOJ-
HeHHH YIJIOBbIX M3MEDEHHH TNOJYYaloT MepeMellleHHeM BCed HacaiKu
no Tpy6e xectkoro orBeca. ITpenenn nepemeutenus or 110 no 160 mm
06eCcneynBaloT BO3MOXHOCTb MPUMEHeHHsT JIJIsi YIVIOBbIX H3MepeHHH
NPAaKTHUECKH JIIOObIX TeonoanToB. Jlsl yno6¢cTBa (PMKCHPOBaHHS HEOO-
XOJHMMOH BHICOTHI YCTAHOBKH OTpakaTesled Ha HMXKHEH 4acTH HacCaiku
3aKkpernJieHa JuHeHKka 6.

Henocrarok BToporo crnoco6a TPHIOHOMETPHYECKOrO HHBEJIMPOBa-
HUS — HeoOXOJAHMOCTh MOCTOSIHHBIX MepecTaHOBOK CBeToJajibHoOMepa u
TEOL0JIUTA. ‘

IorpemHocty m% ¥ m,, AJS NEPBOrO W BTOPOTO CMOCOGOB TPHIO-
HOMETPHUECKOTO HHBEJMPOBAHHUS BBLIUHC/SIOT 10 (popMyaam:

’ m?, L* cos? Zm?
m} =(m’ +m’ cos® Z) sin® Z +—" L? cos’ Z+_4R?
\ p

2
m .
My =(m3 +m} cos? Z) cos® Z+—L L sin® Z + mi+
P
4 Lisin*Zm?
+ m; + Tap
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7‘r11e m; — MOTPeIHOCTh U3MepPeHUsi HAKJOHHOH IJIMHBI; M, — MOrper-
 HOCTb Olpeje/ieHHsi MM YCTAHOBKH Pa3HOCTH BBICOT MpPHUGOPOB; m,—
| [1OTPEeLIHOCTb M3MePEeHHsi 3eHHTHOTO PacCTosiHusl; R — CpeiHud pajpuyc
(" 3eMmJid; iy — MOTPELIHOCTh, BbI3BaHHAs BEePTHKaJbHOH pedpakuuei.
. Ilpu mpesppacuere TOUHOCTH TPHUTOHOMETPHYECKOTO HHBEJHPOBAHUS
'J  YCJIOBHM TPHMEHEHHS! YKa3aHHbIX NPHUOOPOB M METOAHK MOXKHO
| IPHHATL CJlelylollke 3HAYEHUsi NMOrpelHocTel; m;, +3 MM; m,= +
8 157 m=-+10; my=-+1 mMm gas BTOporo cmocoba) U m, =

Rt

= +2 MM (aas mepBoro cmoco6a); ms H my, npu L<120 M He

H3mepenue paccTosiHuil METANJIHYECKOH PyNeTKoi

. Ilpu oTcyTcTBHH CBeTOfa/lbHOMEpPa TPHTOHOMETPHYECKOE HHBEJH-
| poBaHHe PeKOMeHJyeTcsl MPOBOAUTh TOJbKO IIPH YIVIaX HAKJIOHA CKJIO-
' HoB 25—30°. Ilpu yriax HakJoHa MeHee 25° W NPH HAJUYHH POBHBIX
| CKJIOHOB NOBEPXHOCTH KeJlaTe/bHO MPOBOIUTH M€OMETPHUECKOe HHBEJIH-
| poBaHue, jaioiue Gosiee TOUHblE Pe3yJbTaThl ONPE/IEJICHHs MPEBbILIEHHH.
. TpuroHoMeTpuyeckoe HHBEJIHPOBAHHE NPH CPEIHER MPOTSKEHHOCTH
| npoduabHbix JHHHA 150—170 M ¢ pasHuUed BBICOT MpEBbILIEHHH

" 10 80 M JOJKHO OGeCcneduTh CPeIHIO KBaJApaTHUECKYIO IOrpeurHocTb

i

| onpeieJieHust MOCJeHEro penepa m; << -+ 10 mm. M3 cdopmyJibl

2
m,= —_k\[m?sin 8 —}—ﬁ:l2 cos 8 +mi+4+m?-
 csieflyeT, 4TO OCHOBHOE BJIMSIHHE Ha %ennqnﬂy MOTPELIHOCTH MpeBbllle-
| HUS OKAa3biBAlOT M TOYHOCTH H3MEDEHHH: Yyrjia — ms; JHHHH — my,
" BBICOTBI MHCTPYMEHTA W BH3HPOBAHHA — My, M. :
. Jlast nosydeHHsi cpefHel KBaJApaTHYECKOW IMOrPEelIHOCTH olpejese-
 Hus mocaefHero pernepa m, << 410 MM HeoOXOAMMO:
£ BepTHUKaJbHble YIJIbl H3MepsiTh CO CpelHell KBaapaTHYeCKoH Oub-
¥ KOl H3MepeHHs, OJHHM NPHEMOM He MpeBblaomed =+ 5 7;
| paccTosiHMsl MeXAy penepaMH MPOQUAbHBIX JIMHHUA H3MEpSATb Ha
BeCy CTaJlbHOH KOMNapHPOBAHHOH PYJIETKOH, UMeIoLled MHJIIHMETPOBbIE

» neneHusi, ¢ o6si3aTesibHBIM IPUMEHEHHeM YNOpOB, IMPH MOCTOSTHHOM
| HaTsKeHMH ee auHamomerpoM (P = 100 H), ¢ukcaunues Temneparypbl
[} Bosayxa Ha KaXIOM HHTepBajJe C TOYHOCTbIO 10 1°, 06s3aTe/bHbIM
" co6JI0JicHHeM YCJIOBHH M3MepeHHil JJIHH MHTEepPBaJsoB, 00ecrneynuBaloHX
| OTHOCHTeNIbHYI0 TorpeiiHocTs u3Mepenus (1/10 000) = (1/13 000);
i BBICOTY MHCTPYMEHTa H3MEepPSATh ¢ TOUHOCTHIO A0 | MM crhelHalbHbIM
| JKEeCTKMM OTBECOM, BXOJSILMM B KOMIIEKT TEOLO/NHTA, HIH C MOMOLILbIO
. pyJIETKH M CleLHanbHOro ypoBHs (CM. mpua. 3);
| BbICOTY cHMrHaja NpH BH3MPOBAaHMM Ha pemep WJM XKECTKHH OTBecC
| M3MepsIThb C TOYHOCThIO A0 1 MM.
‘ [Topsimok mpoBefeHHsT TPUTOHOMETPUUECKOrO HHUBEJIHPOBAHMA Ha
.~ penepax NpoQUJIbHBIX JUHHA caeaylouui (puc. 24):
" Ha onopHOM perepe NMPOMHIBHOH JHHHM WK Ha penepe I, pac-
| OJIOXKEHHOM Mepejl CKJIOHOM, YCTaHaBJHBAIOT TEOMOJIHT, KOTODhIM
| BM3MPYIOT Ha CBA3YIOLIMHA pemep 5, yAa/ieHHbId OT TEOAONHUTA Ha MJIHHY
© uMeloLlelicss B pacrnopsiKeHHH HabJiofareasi PyJeTKH. Yros Hak/JIoHa
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Puc. 24. Cxema TpUroHOMETPHUYECKOTO HH-
BEJIMPOBAHHA MO NPOPHUILHON JHHHM Ha
1 CKJIOHE

Jyua BU3UPOBAHHSI U3MEPSIOT MPH JABYX NOJOXEHHAX TPYOHI;

H3MEepPSIIOT PACCTOsiHHE [0 Jydy BH3HPOBAHHSI OT OCH BpAallEeHHs
TpyObl T€OLOMUTA A0 LEHTPa CBA3YIOLLEro penepa 9;

H3MEpSIIOT yrosl Hak/JAOHA W pPaCcCTOSHUSA [M0CJAeH0BATEJbHO N0 MeH-
TPOB BCeX TMPOMEXKYTOYHBIX penepos (4, 3, 2);

M3MEepSIIOT BBICOTY MHCTPYMEHTa, T. €. PacCTOsiHMe OT Bepxa pernepa
JI0 TOPH3OHTANbHOH OCH BpallleHHs HHCTPYMEHTa, a INpH HM3MepeHHH
¢ MOMOUIbIO CHEeNHaNbHOrO YPOBHS (CM. pHC. 15) — A0 JIMHMH BH3H-
poBaHusi TPyGbl MPH YCJIOBHH COBMEILEHHS HYJIeBbIX AENCHHH HOHHYCOB
BepTHKaibHOro kpyra ¢ 0 wau 180° num6a .M ypOBHEM, BbIBEIEHHbIM
Ha CepenuHy NMPHU BePTHKANbHOM Kpyre;

TEOJIONUT TMEPEHOCSIT Ha CBSI3YIOLIMH penep &, MPOBOAAT H3Mepe-
HHe yrJja HaKJIOHA U IUIMHBI JMHUM Ha 3aHHMH (HauyajbHbIA) pemep 1,
a 3aTeM — Ha MepeiHUH CBA3YOLIHH penep 9;

M3MEPSIIOT TOCJAEN0BATENbHO YIVIBI HAKJAOHA M pacCTosHUS [0
IIEHTPOB BCEeX IMPOMEXKYTOUHBIX pelnepoB KakK B CTOPOHY Haua/JbHOIro
perepa (B uHTepBaje [—5), Tak U B CTOPOHY NePEeIHEro CBA3YIOLIEero
penepa (B uHTepBaje 5—9).

Takum 06pa3om, MpeBbIlLIeHHe MeX/1y penepaMHu ONpPeAesioT ABaxKAbl
NPy BH3HPOBAHHH «BIepel» MU «Has3al». Ecau ycloBHS MECTHOCTH He
MI03BOJISIIOT BH3HPOBATh HEMOCPEACTBEHHO HA LEHTPbLI pernepoB, TO BH-
3UPYIOT Ha CHTHAJbI, YCTAHOBJEHHbIE TOYHO HaJ LEHTPAMH penepos.
B KauecrBe curHajsa ynoOHee BCEro MCIOJb30BaThb XKECTKHH OTBeC
C MU3BECTHOH JJIMHOW CTepIKHS.

TpuroHomeTpuueckoe HUBEJHUPOBAHHE B MOA3EMHBIX FODHbIX BbIpa-
GoTKax MpH HX BbICOTE 2—2,5 M 1eJecoo0pasHo NPOBOAHTL NPH yriaax
Hak/IoHa GoJee 15° 1o NMpHBeNEHHOH METOAMKE. YTJbl H3MEpPSIOT Tak
)Ke, KaK H Ha MOBEPXHOCTH, a MPU U3MEPEHHUH JJIMH JIMHHH [JIsi MOBbI-
[IEHUST TOUHOCTH M OBICTPOTHI M3MEpeHHH PEKOMEHAYETCH YCTPOHCTBO,
npuBefeHHOe Ha puc. 12,6. auHY TNOABECHBIX KECTKHX OTBECOB
M3MepsIoT ¢ TouHocTbhio A0 0,1 MM ¢ NMOMOUIBIO OTCUETHOTO MNPUCHO-
cobjienusi (cM. puc. 11, g). IlorpemiHocTb B M3MEPEHHH BBICOTHI MHCT-
pYMeHTa He [0JKHA MNpeBbilaTh | MM. ‘

[IpennaraemMass  MeToguMKa  NPOBEJEHHS  TPUTOHOMETPHYECKOIrO
HHUBEJHPOBAHHUSI B MOJA3EMHBIX T'OpPHBIX BbIpaboTKax obecrneyuBaer MpH
JJHHe NpoduabHbIX JUHUA 150—170 M cpeaHIOl0 KBaApaTHYECKYIO MO-
rPeLIHOCTh OnpeneeHus nocaenHero penepa m,<< 410 mm.
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Cxembl U3MepeHusi U yPaBHUBAHHWE JJIHMH NPOPUIbLHBIX
JIMHMH NPM UCNOJIb30OBAHWM CBETOAAJNbHOMEPA

& TIpumeHeHHe CBETO1aJbHOMEDOB MpPH JHHEHHbIX U3MEPEHHSIX YBEJIH-
" ynBaer MPOM3BOAHMTENBHOCTb PAbOT M MOBBLILIAET HX TOYHOCTb.
. M3amepeHue fJIHH MHTEPBAJIOB NIPOBOSIT CBETO/aJbHOMEPOM MC/-1M

JI1 aHAJOTHUHBIM eMy [0 TouHocTH npubopom. CpenHekBaipaTHYeCKHe
OrpeLIHOCTH U3MEepPEeHUsl PAcCTOsSIHUA Ha OJIHOH YacToTe, OonpejeeHHbie
0 BHYTPEeHHEH CXOJHMOCTH B NpHeMe, B CPeJHEM COCTaBJSIOT 1—4 MM,
B NOJIHOM IpreMe — 1—2 mM.

DrajoHHpPOBAHHE YACTOT KBapLEBbIX F'eHEePaTOpPOB CBETOAAJbHOME-
oB mpoBoastT 1—2 pasa B roa. [Ipu6GopHylo MonpaBKy CBETOMAJbHO-
epoB C/IefyeT OmpelelsiThb Mepej HayajloM H Moc/je OKOHYAHUS Kax-
oW cepuu HabGJOJeHUH Ha 6asuce WM M3MEPEHHeM OTPE3KOB BO BCeX

m6unauusix. IlorpeiHocts onpefesneHusl NONPaBKH He JOJKHA Mpe-

BLILIATH NOJOBHMHBI CPEeHEH KBaApaTHUECKOH MOrPEeIHOCTH H3MepeHHs
accrosuud. [lpu wu3MepeHHH pacCTOAHMH (QUKCHPYIOT Temmeparypy
gnyxa ¢ TouHocTbio 10 1° C u atmocdepHoe JaBieHHe C MOTPeLIHOCTbIO
ge G6osee 400 [Ta (3—4 MM prt. cr.). [laBjaenue onpeaesasiior ¢ NOMOLIbIO
PEHOCHBIX 6apOoMeTpPOB-aHEPOHAOB HJH IO JAaHHBIM METEOCTaHLKH
YYeTOM Pa3HOCTH BBICOTHbIX OTMETOK ydacTka paGoTbl H METEeOCTaH-
uu. B co/iHeuHyi0 MOroay MpHeMonepefaTudK A0JKeH ObiTh 3allMILEeH
HTOM.
YuuthiBasi, uTO pAcCTOSTHHE MeXAy pernepamMH MpH HaOJIONEeHHH
3MepSIIOT MHOTOKPATHO, B JaJjbHeHIleM HCHOJIb3YIOT TONbKO HX H3Me-
jenusi. [ToBropHble n3MepeHusi 1eaecoob6pasHo nposoauts Ha III yac-
oTe, TaK KaK MPH 3TOM OTCYMTHIBAIOT TOJBKO [OJH MeTpa u3Mepsie-
MOro paccrosiHusi. [Ipu u3mepeHusix peKOMeHyeTcsl UCI0Jb30BATh K eCT-
KHe OTBechbl CO CrelHalbHOH CheMHOH HacaakKoW IS YCTAHOBKH OTpa-
KaTessi (CM. puc. 23), 4TO COKpalldeT NPOAOIKHTEILHOCTD H3MEPEHHUsT
onHoro paccrosiius Ha 2—3 muH. M3mepenus pacCTosiHHi Mexay pe-
fiepaMH B CEKLHSAX BBHINOJHAIOT M0 OJHOH M3 ABYX CXeM (pHC. Jorai0),
00eCIIeUHBAIOIIHX HaJeXKHbIH KOHTPOJIb U3MEPEHHH M JAKOUIHMX BO3MOXK-
HOCTH HMCKJIIOUEHHsI CHCTeMaTHuecKux mnorpetiHocted. Hannune wu3Obl-
OUHBIX M3MepeHuil MpH HaOJIOAEHHSAX MO ITHUM cxemaM TpebyeT ypaB-
HUBaHUSA, KOTOPOE MOXKET ObITh MPOBELEHO IBYyMs CHOCOOaMHM:

a) C yuyeTOM TOJIBKO CJyYaHHbIX IOrPELIHOCTEH M3MEepPEeHHH,;

6) c omnpeneseHHEM W HCKJ/OUEHHEM CHCTeMAaTHUECKHMX IMOrpeLiHoc-
H.

BoiGop croco6a 3aBHCHT OT COOTHOLIEHHS BEeJHUYHH CJAy4aHHbIX H
cTeMaTHUecKHX morpeurHocted. st nepBoil cXxeMbl BbIUHCJAAIOT © —
Kot (hUIIHEHT, 3aBUCSILUHA OT UMC/ia HHTEPBAJIOB B CEKILHH,
vkl

1

(-'):1,5”10—1—“— 5

‘Ile 7 — uMCJI0O HHTEpPBANOB B CeKIUHH; m,— CjyyadHasi Morpeu-
'HOCTb M3MepeHMst paccTosiHusi  (misi  cBerojanbHomepa MC/-IM

‘m[)=1,5 MM).

2 77




Si (n41) — H3MEepEHHasl [JIHHA CEKUHH B IMpPSIMOM HamnpaBJIEeHHH;
(s+ 1), 1— TO K€ B 06paTHOM HampaB/eHHH; Si,; — H3MepeHHoe pac-
roslHMe OT MepPBOro penepa A0 CAeLyIOIIHMX B NPSIMOM HampaBJeHUH,
l(nt 1), i — TO K€ B OOpaTHOM HampaBJIeHHH.

Y (St i St )

i=2

=L/l,,(n+l), =Lf, (n+ 1)

n—1

S+ St 1
2

O =LY (n+1)— L1, @41

. YpaBHeHHOe 3HAueHHe NJIHHB CeKUHH NpH |6x[> O BHIYHCASAIOT 1O
pMmyJie i

Li mey= L1 i b+ 043

Puc. 25. Cxema u3mMepeHust H yPAaBHHBAHUSA NJHH NPOMUIbHBIX JUHHA NPH HCMONb30BAHKK
cBeToAaNbHOMEPA

ALY i+ (n—1) LT (ni1)

HOCJ]ellOBaIEJIbeIM CyMMHPDOBaHHEM TOPpH3OHTAJbHBIX D.JIPiH OTAeJ1b-
/Bl Sy =
o (n 1 ﬂ+3

HbIX H3MEepEeHHbIX HHTEpPBAJIOB HAXONAT IJIHHY ceKuuu L7, a 3atem
CHCTEeMAaTHYeCKYyo MOrperHoCcThb

YpaBHeHHble 3HaueHHsl PACCTOSTHHH OT MepBOro pernepa A0 CJ1e1yonX
B oGoux caydasix npH |8«/>© u |8 <O Bpuncasior o dopmyse

rae S — H3MepeHHOe pacCTOsiHHE MEXAY KPaWHHUMH penepamu CeKLHH.

ITpu | 8« | > © ypaBHeHHble 3HaUeHHs PACCTOSIHHH OT MEPBOro penepa
CEKILMH JI0 BCEX OCTaJ/bHbIX PenepoB L; BBIUHCASAIOT MO (opMyJe

A .
LL—L¢+ n—_‘T ’

rae Lf — paccrosiHue, MOJy4eHHOE CYyMMHPOBAHHEM H3MEDEHHbBIX HHTep-
BaJIOB 10 ONpee/sieMOH TOYKH. ‘
Ipu |6:] <©

Sii+Li, (ar1y— St 1), i

L= 5

| Tlepsasi cxema TpebyeT 4HacTbiX NEPECTAHOBOK HHCTPYMEHTa, 4YTO
BeJMuMBAeT BEPOSITHOCTb H3MEeHeHHs rnompaBku npubopa. Bosee Ha-
€XXHOH sBJIsSIeTCS BTOpas cxema. :

MPUJIOXEHMUWE 7

Li=L{+ nt——-_i—_ll

G e
i o e

n
f Z(S,i+sn i)
St S B 1 e

2 n—1 i

METOJAUKA HABJIIOAEHWW 3A CABU)XEHHUEM TOJIIH NMOPOJ

Has BTOPOH CXeMbl HA CTAHLLUSX FJIYBUHHBIX PENEPOB

061 He NoJoXKeHHs

" Cranuus riayOGUHHBIX DErepoB MOXKeT BKIIOUaThb OAHY HJIH HECKOJbKO
CKBaXKHH, NMPOOYPEHHBIX C MOBEPXHOCTH HJHM H3 TOPHBIX BbIPabOTOK,
B KOTOPbIX 3aJ10KeHbl [VyGHHHbIE penepbl. 3aK/aiKy CTaHUHUiA U HaGJIIo-
JleHus] Ha HUX NPOBOAST Ha OCHOBAHHH NPOEKTA, yTBEPXK/AEHHOro rjias-
HbiM HHXeHepoM npeanpusTusi. [TpoekT Ha 3akaajKy CTaHUM# ryOHH-
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HbIX PENepoB JOJIXKEH COCTOSIThb M3 rpacduyecKOH YacTH H MOSCHHUTEN .
HoM 3anmucku. I'pacduyeckasi yactb NpoekTa BKJIIOUYAET:

COBMEIEHHbIH [MJlaH TOpPHBIX PaGoT M HabuoAaTeqbHOH CTaHLuy
Ha MOBEPXHOCTH MM B TOPHBIX BBIPAGOTKAX C MPOEKTHBIM IMOJ0XKEHHey
CKBa)XHMH M HX «HpHBsi3kamu» (macmtabs 1:1000, 1:500);

reoJoruyeckye paspesbl ¢ MPOEKTHBIM MOJ0XKEHHEM CKBAXXHH H Mecy
3aK/JaiKi rMyOHHHBIX penepoB (macwrta6el 1:500, 1:200);

pauéoqne yepTexXH BHIODAHHOrO THNA pefepa M PErHCTPHUPYIOLLEerg
YyCTPOHCTBA; -

Tab/uLy 00beMOB paGoT H pacxofa MaTepuasios.

B nosicHuTeN1bHOH 3anucKe YKA3bIBAIOT: HEIH M 3a1aud HAGMIONEHHE:
KPaTKyl0 TODHOTEXHHUECKYIO XapaKTepPHCTHKY ydacTKa HaGJiioleHHs Ha
MOMEHT 3aK/JaJKH CTaHIHH; OOOCHOBAHHE MECT 3aKJaldKH CTaHUIMN
pabouHX U KOHTPOJIbHBIX PENepOB, OPHEHTHPOBAHHUSI CKBAXKHH; 060CHOBa-
HHe H ONHCaHHe BbLIODAHHOIO THNMA pPabGO4Yero H KOHTPOJBHOTO pele-
pOB, perucTpupylollero ycTPOHCTBA, THMA CBsA3H, cnocoba 3akaajku
penepos, HEOOXOAMMOIO BCIMOMOraTeJbHOro 0OOpYHOBaHHS; 4acTOTY H
MepHOA HabJJAeHHH.

BpiGop MecT 3akjgaiKM cTaHuuWil, THna pabouux
M KOHTPOJIbHBIX PENepoB U 000PyAOBaHMS

MecTa 3ak/aaikd CTAaHUUH ONpEeNe/sIOT B COOTBETCTBHM C 3ajaueil
HaOJ/o/IeHu#, ¢ yueToM MOoJy4yeHHs] HeoOX0o4HMOH HH(POpPMalLHH B Kpar-
yaduiue Cpokd. B mpoekTax KOMIJIEKCHBIX Ha6J/i04aTeNbHbIX CTAHUHUH
CKBaXHHbI JIOJIKHBl PacnojaratbCsi B XapaKTEPHBIX MeCTaXx MYJlbJbl
(0o6/1aCTH) CABHMXKEHMs, KaK NMPaBHJIO, B OJHOM CEYEeHHH C NPODHUABHBIMH
JIMHUSIMH, 3aKJaAbiBAEMbIMU HA 3€MHOH MOBEPXHOCTH U B TOPHDBIX BbIpa-
00TKax.

[TIpy HEo6XOAMMOCTH TMOCTAHOBKH HAaOG/IOJEHHH Ha 3HAUYUTEJbHOI
rjy6uHe OypsAT CKBAXKHHBI C Pa3HbIX FOPH3OHTOB, C OPHEHTHPOBAHHEM
HX BBepX M BHHU3. UHC/IO CKBaXXHH ompejensieTcsi HeOOXOAMMOH [eTa-
Ju3auued JaHHbIX HaOJIOJeHHUsl, pa3dHoo6pa3ueM MPOSBJAEHHH Npolecca
CIABHIXKEHHS H Ap. ,

[Ipu omnpenenenuy yucia paGouyux penepoB H MeCT HX 3aKAafKH
CJIe[lyeT yYHTBIBATH CTPYKTYPY NMOPOJ, Pa3BUTHE FOPHBIX paGoT, BEPOSIT-
Hyl0 cxemy caBuxkeHus. Haubosnee ynasneHHble OT ycTbsi CKBAaXKHHBI
penepsl pacnonaraior B 3a6oe uiau B 1,0—1,5 M or Hero, cienyiomue —
B HauboJiee xapaKTepHBIX MOPOAHBIX CJAOSX, CJaraliliux maccus. B oa-
HODOJIHOM MacCHBe pelnepbl lLiegecoo0pasHo pacrnosaraTbh Ha paBHbIX
unrepBajax. [Ipu npoekTuposanun HabMOAeHHH 3a AeDOPMHPOBAHHEM
3aKJ/1aJ04YHOr0 MaccuBa 10 MeHbLIeH Mepe ABa pernepa JAOJIKHbI pacro-
JlaratbCsi B OKPYXAaIOIIHMX MOpoAax (BbIIE W HHUXKE), a OCTajbHble —
B 3aKJaJ04HOM MacchBe. B cnapeHHbIX CKBa){HHax penepbl MOTryT
pacnosiararbCsi B «lIaXMaTHOM>» [OpsAKe (permep B OJXHOH CKBaXH-
He N0 UEHTPY HHTepBaja Mexay pernepamu B apyroi). Ilpu saknanke
penepoB BO BCTPEYHBIX CKBAXKHHAX MepBble penepbl LOJKHBI pacnosa-
raThbCsl IPUMEPHO HA OJHOM ypPOBHe; O/HKAHILHE e K yCThIo CKBaXH-
Hbl CJIElY€eT pacrosiaraTh 3a 30HOH BJIHSIHHS BBIPAGOTKH. Eciin pasmeps!
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\yKa3aHHOH 30Hbl HE yCTAHOBJIEHbI, TO PACCTOSAHUE OT YCTbS CKBAXKHHDI
0 Gauxkaiiliero penepa A0/KHO ObITh He MeHee 3a, rae @ — MoJoBHHA
" HauGoJIbLIEro MOMepeuHoro pasmepa BBIPAOOTKH.
| B cKBaxHHaxX, NpoGypeHHbIX C 3eMHOH MOBEpPXHOCTH, Gjuxalline
'K YCTbIO perepbl ¢ MEXaHHYECKOH CBSI3bl0 PacnosiaraloT HHXKe rpaHuilbl
| BhIBETPesIbIX KOpeHHbIX nopoa Ha 5—10 M. Haumenbiinii uHTEpBaJ
| MEX/y [VIyOHHHbIMH perepami NPHHUMAIOT paBHbIM 1,5—2 m.
1 KoutposibHbie pernepel 3ak/aalbiBaloT B MOYBe BbIPAGOTKH BOJIH3H
" yetbsi (0,5—1 M) NPH HHCXOASIIMX CKBaXKHHAX, a MPH BOCXOAALIHX
| CKBa)XKMHAX — HA BePTHKAJH MOJ yCTbeM (PerucTpHpyolUM yCTPOHCT-
' BOM, 3aKpernieHHbIM B KpoBJie). [Ipu Hak/IOHHOH BOCXOAsILIEH CKBAXKHHE
a MPONO/IKEHHH ee OCH 3aKJa/bIBalOT JONOJHHTEbHbIH KOHTPOJIbHbIH
enep. :
BhiGop THMa paGoyero perepa OnpenensieTcsi ryGHHOH H OPHEHTH-
| poBaHHMeM CKBaXHHbl, MECTOM 3aKpeleHus, CTPYKTYpOH H MeXaHHue-
| ckumHu cBoiictBamMu nopoa. CBsidb perepa ¢ perucTpHpyIOLIUM yCTPOHCT-
' BOM MOXeT GbiTb MexaHHUYeckod M HeMexaHHuecko#. Hemexanuueckue
BSI3W MpeiycMaTpHBAIOT NPHMeHeHHe MPUOOPOB, QHKCHPYIOLULIHX MOJIO-
| JKeHHe penepoB B CKBaxkuHe. Ilpu mepHOAMYECKOM MePeMEIlleHHH ITHX
| npu6OPOB 110 CKBaXKMHe MO CHMrHaly mnpubopa Ha peructpupyioiiee
| yCTPOWCTBO 3aMepsiiOT PACCTOSIHMSI OT YCTbSl CKBaXXHHbI 10 pernepa.
i MexaHuyecKHe CBSI3M MOTYT ObiThb FMOKHMH, XKECTKHMH H KOMOMHH-
» poBaHHbIMH. B KkadecTBe rHOKOW CBSI3H HCNOJB3YIOT AHTHKOPPO3HHHYIO
» CTa/IbHYIO HJ/IH THTAHOBYIO MPOBOJIOKY AHaMeTpPOM 0,5—2,5 mm. Xect-
| Kie CBSI3M NPEACTaBJsIOT cOGOH CTaB WITAHr W3 TPYO JIETKHX CJaBOB
| WM NIPYTKOBOM CTa/u AuaMeTpoM 8—12 MM n JAJIMHOM KaXKOH WITAHTH
. 1,0—1,5 m, coelMHEHHBIX MOC/EL0BATEIbHO pe3bOOBBIM COeLHHEHHEM.
¥ KoMOHMHMPOBAHHYIO CBfi3b NPUMEHSIIOT MPH BOCXOASIIKX CKBa)XMHax ¢
| TpyGuaThIMH perMcTPUpYIOIIHMH ycTpoiicTBamu. OHa mpeacTaBisier co-
. 601 coueTaHHe THOKOH CBSI3M C HECKOJbKHMH 3J€MEHTaMH »KECTKOH,
' <f BBIMOJIHSIONIMMH (YHKIMIO HATSXKHOTO yCTPOHCTBA.
Tunbi penepoB U PErHCTPHPYIOULHX YCTPONACTB, CNOCOGHLI MX
3aKpenjeHuns

Fay6unnbie penepbl. B noposax cpeiHeii NpOYHOCTH H YCTOHYMBOCTH MPH-
MEHSIIOT perepbl, TPUBEIEHHbIE Ha PHC. 26, KOTOpbie MOXKHO 3aKJ/1abBaTh
aK C 3eMHOH MOBEPXHOCTH, TaK H H3 TOPHHIX BbIPaGOTOK.

Penepbi, noka3aHHble Ha pHC. 26, @, U3rOTOBJSIOT H3 CYyXOro MJoT-
. Horo jepeBa, 6eToHa, Merasia. [lauHa kopnyca 3 fepeBsSIHHOTO penepa
' 0,5—1 M, meraminuyeckoro 0,3—0,6 M, Auamerp HHXHero Topua Ha
© 10—15 MM MeHblle gHaMeTpa CKBa>XHMHbl, a JHaMeTP BEPXHEro Topua
. cocrasasier 0,6 nuamerpa HuxHero. [To ocu penepa nenalT CKBO3HOE
" oTBepcTHe C LEHTPa/bHOM BTYJIKOH 7 W3 MeTanna. Bry/iky QHKCHpYIOT
| ABYMs raiikamu 5 ¢ 3aKpelieHHeM HHXKHeH radKoH pesvHOBOH LIaHObl
" 2 nuamerpom Ha 10—15 MM GoabluuM AnameTpa ckBaxuHbl. Pernepbl
| NpUMEHSIIOT TOJIBKO B HHUCXOASILMX CKBaXKHHaX.
; Pernep noj coGCTBEHHbIM BECOM HJIM C MOMOLIBIO CTaHKa J0CHLIAETCs
| 710 MecTa 3aKpeluieHusl B CKBaXKuHe. B nociesnem ciyyae cBs3b penepa
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Puc. 26. Tunbi rayGuHHBIX penepoB s NOPoJ, cpenHeil NPOYHOCTH U YCTOHYHBOCTH
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Puc. 27. ckns-wabaon penepa (B Mm):
a—d=75-90, t=15—20; 6—d=60—75, t=10—15 8—d=55—60, t=10

¢ GypOBbIMH IITAHraMH 06€CHeYHBAETCH CMeLHANbHBIM 10ChIIbHHKOM 6!
CKpEIIAEMbIM C penepoM TOHKOH MsArko# npoBosokodl. [Tpoctpancrso
MEXIYy KOPIyCOM penepa M CTE€HKOH CKBa)KHMHbl 3aChIIalOT MEJKUM
1ieOHeM U3 KPENnKuX nopoj 4 ¢ TakUM pacyeTroM, 4ToObl BLICOTA CTOJGa
S4ChINKH He npeBbilllana BeICOTY Kopiyca penepa. Ilpu nogaue 6yposbix
Tpy6 BBepX IieGeHb PAaCKJIHHHBAeT KOpIyc, IPOBOJIOKA KPEMJeHUs 00-
PBIBACTCS M NOCBHIIbHHK H3BJeKaercsi H3 cKBaxkuH. [1poBosoku cBsizu |
82

| HMXKHHUX perepoB MpPONyCKaIOT yepe3 LEeHTPaJ/bHYIO BTYJKY HJIH 3aBOAAT
. BHYTPb KOpIlyca yepe3 ero Npoao/bHBIH paspes.

Penep, npuBeqeHHbIH HA pHuC. 26, 6, NPHMEHSIOT IJs HHCXOAALLHUX

| ¥ BOCXOASIIMX CKBa{HH. Periep 3 H3rOTOBJISIIOT W3 JIHCTOBOH CTaJ/ld
* tonuuHo# t=10—20 MM mo 3cku3y-wabJjony (puc. 27). B penepe
% npocBepauBaioT TpH OTBepcTHs 2 (cM. puc. 26, 6). B aByx Kpadnux
[\ oTBepCTHAX 3aKpeNJsioT MPOBOJIOKY cBsidu 4 u rpy3 I maccoit 8—10 kr,

B LEHTpPaJbHOM — IETJI0 [Jisi IpOoMyCKa MMPOBOJIOK CBsI3H HHXKHHX pele-

. pos. [Ipu 3akjanke pernepa B HHCXOASLIYIO CKBaXKHMHY 4epe3 OTBepCTHe,
| B KOTOPOM KpensT Ipy3, MPOMNyCKaioT BCIIOMOTATe/IbHYIO MSITKYIO TOHKYIO
| [IPOBOJIOKY, C MOMOILBIO KOTOPOH Ipy3 M NMPOBOJIOKY CBSI3H 3aKPENJSOT
| IpUMepPHO Ha BepPTHKaJbHOH JuHMHM. [Tof cOGCTBEHHbIM BecoM perep

OIlyCKaeTcsi A0 MeCTa 3aKpernJyieHHs, PbIBKOM CBs3H OﬁprBalOT BCIIOMO-

| raresibHYIO MPOBOJIOKY, U TPy3 pasBopauyuBaeT Kopmnyc penepa, mpoyHO

pacK/JMHUBasA €ro B CKBa>KHHE. HpH HCIIOJIb3OBAHHHU 3TOr0 THIIA pernepa

' B BOCXOJSILEH CKBa)XHMHE NOCHUIKY BBIOIHSIOT AOCHIJIOYHBIMH IUTaHra-
| MH C BHJIbYATBIM [IOCHIIBHHKOM, B Llandbl BEPTHKAJbHBIX CTOEK KOTOPO-
' ro 3akJajbBalOT MPOBOJIOYHYID OChb C ABYMS KOJbLAMHM HA KOHIAX,

NpoJeTyio uepe3 LEHTPajbHOEe OTBEPCTHe Kopmyca penepa. ['py3 chu-
maoT. OTBepcTHe Ke, B KOTOPOM KPENUTCs MPOBOJIOKA CBSI3H, HOJIKHO
pacnoJiaraTbcsi Bbille ocH. Penep ylepXuBalOT Ha MecTe YCTaHOBKH
JOCHLIBHHKOM, HATsI)K€HHEeM T[pPOBOJOKH CBfI3H Pa3BOPAYHMBAIOT €ro

. BOKpYT I_leHTpaJleOﬁ OCH, HaJAE€XHO pacCK/JHHHUBAA B CKBa>XHHe, MocJje

4ero H3BJIEKAIOT JOCHUIOUHbIE HITAHTH C JOCBHIIbHUKOM.
Penep (paspa6orka BHHUMHMU, cm. puc. 26, 8) coctout u3 tpy6ua-
Toro Kopmyca I/, B 60KOBBIX OTBEPCTHSIX KOTOPOIO Ha OCAX KPensiT YeThl-
pe sikopst 6 ¢ «cepbraMiu». «Cepbru» sfIKOped TAraMH 5 CKpemJsiioT
¢ KoJbLoM 4, K KOTOPOMY MPHCOEAHHSIIOT NPOBONOKY cBA3H 2. Pasmep
AKOpeH U JuamMerp KOpHyca 3aBHCAT OT JHaMeTpa CKBa)KHHbl H3 pacuye-
Ta, 4TOGBl yroJ 3allelJeHHs] CO CTeHKaMH CKBaXMHbI OblI B mpenejiax
30—50°, a «cepbru» sIKOped He MO3BOJISVIM NPOBOPAYMBATLCS MM Ha
ocsix 6osbiie yem Ha 70°. Jl1si paBHOMEPHOro pasMeLleHHs B Kophyce
MPOBOJIOK CBSI3H HHXKHHX DeNepoB CJAYXKHT 3ybuaTasi Kpbllika 3.
Penep, npuBeneHHblll Ha pUc. 26, e, NPUMEHAIOT KakK C XKECTKO#, Tak
¥ rMOKOH CB$I3bl0, C PYYHOH H/IH MEeXaHHUYECKOH NOCBUIKOH B PasJiM4HO
OpHEHTHPOBAHHBIX CKBa)KHHax. Kopmyc 2 H3rotoBasiior u3 oOTpeska

. Tpy6bl pauHO# 30—60 cM, MIOCKHE NPYXXHHbI [ — H3 NPYKHUHHOK CTaJIH

M KpensAT BUHTAMH WJH TOYEUHOH CBapKoH AByms-Tpemsa apycamu. Hux-
HHUe SIPYCHI IPYXHH KPENsiT CO CMelleHHeM Ha 45°. Yros otru6a npyxuH
JoJKeH 6biTh B mpenenax 30—50°, Mcxons M3 Yero ONpenessior JHa-
MeTp Kopmyca, 00ecrmeyHBaIOUMHA AOCTAaTOYHYIO MKECTKOCTb MpPYXKHH.
[pu 3akaajgke pernepa C XKeCTKOH CBSA3bI0 B HHCXOASILLYK) CKBAXKHHY
BO H30exaHHe ero MPOCKalb3bIBAHHS MO TSXKECTbIO LITAHT CBSISH HJIH
moj HeHCTBHEM B3PbIBOB HIXKHHE sIpyC INPYXKHH KpemnsaT CBOOOAHBIMH
KOHLAMH TPOTHB HampaBJjieHHs AOCBUIKH 3. Ha KoHUBI 3THX NpyXHH
HaJeBaloT Hacajiky (OTPe30K TPyObl C CEerMEHTHbIM JHHMIIEM) C MPYKHUHA-
MH, 3aKpelvIeHHbIMH N0 XoAy AocbliKH 4. Ilocie pocblikk penepa Ao
MecTa 3aKpelJieHusi HacalKy COMBAIOT JOCHLIOYHBIMH IUTAHTaAMH, H pe-
nep HajeXHO 3akpenJsiercd B ckBaxkHHe. IIpu ucnonb3oBaHuu rUOKOM
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’ Puc. 28. Tunbl rayGHHHBIX penepoB ¢ GOJbIIOH NJIOLAABI0 3aAUENJdeHUs A/l YCTOHUYHBBIX
MACCHBHBIX MOPOX,

CBSI3H JOCBUIKY penepa NpOBOAAT AOCBHIJIOYHBIMH IUTAHTAMH C JOCBLIb-
HHKOM, HMeEIOIMM C penepoM pa3beMHOe COelMHeHHe (BBICTyM-mas),
He MOo3BoJIsiolllee penepy NpoOBOPAaYUBATLCS MPH JAOCHUIKE.

B njoTHBIX MOpojax HCHONb3YIOT pernepbl ¢ GOJbLIEH MIOLLAAbIO
CLeMJIeHHs] CO CTEHKOH CKBaHHbI, NpHBeleHHble Ha puc. 28. Penep,
NOKa3aHHbId Ha puc. 28, a, NpUMEHSIOT MPU JIOOOM THUIE CBSI3H H
OPHEHTHPOBAHHU CKBaXXHHBI (C MCMOIb30BAHHEM HOCBHUIOYHBIX IITAHT).
Periep cocToHT M3 KpYyrJoro WM IVIOCKOTO Kopnyca / ¢ CeKLHOHHBIMU
H/H CIVIOIIHBIMH TUIACTHHAMH 2, OJHY M3 KOTODHIX KpemnsT TJIyXo K
KOpNycy, a APYryio NPHUKHUMAIOT NPyXKHHAMH 3, pa3MeLIeHHbIMH B CTa-
kaHax 4. Ilpu 3aknangke penepa Npy:KHHbl B CXKAaTOM COCTOSIHHH yJep-
XKHBAIOT KOHYCHBIMH LIMJHHTAMH, KOTOPble COEJHHEHBI CO BCIOMOra-
TeJbHbIM TpocukoM. Tlpu mochliKe pemepa 10 MeCTa 3aKpemieHHs
IUMJHHTBl BBIAEPTUBAIOT TPOCUKOM, OCBOOOXKIAsl NPYXKHHbI, KOTOpbIe
HaJeXHO 3aKpernJsiioT pernep Ha creHkax ckBaxkuH. IlpoBosoku cBsisu
HHXKHHUX pernepoB MPONYCKAIOT BHYTPH Koplyca.

Penep (cM. puc. 28, 6) npuUMeHSIOT C *eCTKOH CBA3bIO NPH JI060M
OPHEHTHPOBAHUU CKBaXHH HeboJbinoi miuHel (10—15 m). Yuncao pe-
NepoB OrpPaHHYMBAETCS BO3MOXKHOCTBIO pAa3MeLLEHHs LITAHr CBSA3H
BHYTPH CKBaXKHHbl AaHHOro auamerpa. K kopnycy 8 kpensir 3y6uatyio
naactuly /. Ilo ueHTpy Kopnyca Kpensit 60JT C UepBSIYHOH pe3bOoH 2,
HaXoASIUIMKACS B 3aleNVieHHd ¢ 3y6uaThiM 3aLenoM 5, 3aKpeneHHbIM
Ha ocH 4. Bo/T pe3ab6OBbIM COEIHHEHHEM CKPEILIAIOT CO LITAHIaMH CBA3H.
Jlochlialor pernep A0 MecTa 3aKpemJieHHsl IITAHTaMH CBSI3H, KOTOpbie
JONOJHHTENBHO CKPelJfioT WTHPTaMH B MecTax pe3b00BOro CoeaHHe-
Husi. Ha mecre 3akpensienusi 3auen pa3BopauyMBalOT BPaLleHHEM IUTAHT
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0 pacniopa B CTEeHKy CKBaXkuHbl. [Ipu 3akjajike perniepa B BOCXOAs-

§UX CKBa)KHHAX 3allen [epecTaBJsiioT. Penepbl MCMONb3yIOT HEOLHO-
iaTtHO. [Ipu 3ak/iafke BO3MOXHO pacK/JHHHBaHHEe perepa He Mo jJua-
4eTPy CKBAXKHHBI, 103TOMY HEO0XOAMMO HECKOJBKO pas PbIBKOM nepe-
[ MeCTUTh pernep, NMPojAoJXKas Bpallarb IUTAHTH.
Penep, nokasaHHblii Ha puc. 28, 8, OTHOCHTCS K IIAPHUPHBIM pere-
yamM. B kauectBe kopnyca 4 HCHO/Bb3YIOT OTPE3OK TPYObl HJIH KOpIYC
[3rOTOBJISIIOT M3 JIHCTOBOH CTA/NH C 3aKPyIVIEHHEM OMNOPHOH MJIOCKOCTH
0 paamycy ckBaxkuHbl. B crofikax [ Kopnyca pasmeuieH CBOGOIHO
gpautaioniuiics 604T 3, Ha KOTOpbIi HaBuHYeHa Mydra 2. K mydre
i HiIDKHeHl CToiKe WIAPHUPHO NPHCOEIMHEHbI pbluard 5, COeLHHEHHbIe
jerxxly co60i Takxke IIapHHPHO. BoJT pesbGOBBIM COEJAHHEHHEM CKperll-
{SI0T CO LITaHraMu XKecTkoi cBsizu. Ha mecte sakpenieHuss penepa
ipou3BoAT Bpallenue wranr. Mydra; HaBHHUMBASCH Ha 6OJIT, pa3/iBH-
aeT pbluard A0 ynopa B CTeHKy CKBaxuHbl. HeoGxomnmo HeCKoJbKo
a3 cpbiBaTh €1a60 3aKpemieHHbll perep, YTOObI OH 3aKpenuics B
liaMeTpa’bHOH IJIOCKOCTH CcKBaxHHbL [loBTOpHOE HCrOb30BaHHE
deriepa BOSMOXKHO MPH JOMONHUTENBHOM COEIMHEHHH WITAHT WTHPTAMH
Ipu MX HapauuBaHkud. MOXKHO HCMIO/B30BATH perep U ¢ THOKOM CBSA3bIO.
5TOM cJyyae [IOCHUIAIOT perephl J0 MeCTa H 3aKPelJsioT WX IITaHra-
i1, KOTOPBIE 3aTeM U3BJIEKAIOT U3 CKBaXKHHbI, CPe3asi uX B MecTe, 0c/1ab-
UleHHOM CKBO3HBIMH OTBEPCTHSIMM B HHXKHEH YacTH MepBOH IUTAHTH C
periepom, NpH MOMBITKE JajbHedLIero 3aKpyuynBaHUs LITAHT.

Penep, nokasauusiii Ha puc. 28, 2, [9] NPUMEHSIOT C JTIOOLIM THIOM
*BSI3H, NPH JIOGOH OPHEHTHPOBKE CKBaXKMH HeGoabwWwod (15—20 m)
P1yGuHBL. Penep COCTOMT H3 MeTaJIHYeCKOro MoJIoro KOHycoo6pasHoro
fkopnyca I u HajpesaHHo# 3—4 MpoONUIaMH AEePEBSIHHOM BTYJKH .
Penep 10CHUIAIOT A0 MecTa 3aKpeluieHHsi ¢ MOMOLIbIO MOChUIOUHBIX
WITAHT, MOC/I€ Yero yiapamMHu J0CbUIbHHKA PACK/IMHHBAIOT €ro.

B ckBa)kKHHax, NpOOYpeHHbIX B cjabbix MOPOAaX, PEKOMEHLyercsi
MIpHMeHSITh ePKOHOBbIE perephbl, MpeAcTaBisolHe co00H MeTasIndec-
He KoJblla HIHPHHOH 2—5 cM, CBOOOAHO 3aKpeIlIeHHble Ha BHeLlIHel
OBEpPXHOCTH KepaMUUeCKHX HJM IIaCTHKOBBIX 06caiHbix TPYyO (TpYo,
3rOTOBJIEHHBIX H3 HEMarHHTOAKTHBHOrO Marepua/a) B CrelHalbHbIX
azax wupuHoi 0,5—1 M. MecronoysoxeHre 3THX KOJel-pernepoB B
CKBa)KHHE ONPEeNeNsioT C MOMOLIbIO ClelHalbHOro Npubopa — MarHur-
HOro repMeTHYHOrO KOHTaKTa (repKoHa), OMyCKaeMoro B CKBa)cHHY
Ha mepHO# JeHTe, AnuHoMepe [IA-2 1n60 Ha MEPHBIX IITAHrax. B mo-
MeHT [MpPOXOXKAEHHS T'€PKOHA CKBO3b MeTa/JIMiecKoe KOJbLO-penep
NpOUCXOASAT 3aMblKaHHE W DPasMblKaHHe MAarHUTHOTO SJIGKTPHUYECKOro
KoHTakTa, hUKCHpyeMble CIlelHanbHOH annapatypoi [11].

| B yc/ao0BHSX c1a6biX BMEUWAOWUX MOPOA, KOrAa /sl MOMLepXKaHHs:
"CTEHOK CKBAXKHH HEOOXOAHMO MPUMeHeHHe o6caiHbIX TPY6 HiH Tpebyer-
'Csi  CBOOOJHBIA JOCTYN B CKBAXHHy, I[PHMEHSIOT PpaAHOAKTHBHbBIE
penepbl [12]. VX 06BIYHO 3aKNa[bIBAIOT B CKBAXHHBI, MPOOYpHBaeMble
¢ 3emuOil noBepxHocTH. OHHU MPEACTABAAIOT CO60H TOUEUHBIH HCTOUHHK
PaMMa-H3/yueHHsl, BBIMOJHEHHbIH B BHIe OpOHEGOHHOH MyJbKH, 3a-
CTpesileHHOH B CTEHKY CKBaXKMHbL (3a o0caiky) Ha 50—100 MM ¢ mo-
IMOILLbIO CrelHaNbHOro nepgoparopa H MNOPOXOBOro 3apsiaa. [Tonoxenue
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Puc. 29. Tunbi pernctpupyomux ycrpoiicts PaMHOro THRA AJSt CKBAXKHH:
@ — HHCXOISAILHX; 6 — IrOPU3OHTANBHBIX; 8 — BOCXOAALLHX

perepa ompeiessioT C MOMOLLbI0 pafHorpadHueckoro MpuGopa, Koro-
PBIH OMYCKAIOT B CKBAaXXMHY HAa MeDHOH NPOBOJIOKE IvHoMepa. Panuo-

rpad — 510 aBTOMaTHYecKasi GoTOKamMepa, CHaGkKeHHAs JIOMHHOGOpa- |
MH, KOTOpbi€ MNpH MNONaJaHHH Ha HHX TaMMa-HU3JyYeHHS CIOCOGHL |

3aCBeYHBaTh (POTOIVIEHKY.

Perucrpupyomue ycrpoiicrea. Hesasucumo or KOHCTDYKLIHH pe-
THCTPHUpYIOIllee YCTPOHCTBO HOJIXKHO COCTOSTH M3 MOHTAKHOI paMmsi,
HATsXHOIO0 yCTPOHCTBA, MATYMKOB CMEILEHHS H H3MEDHTEJIbHBIX MpH-
60poB. Perucrpupyiouiue ycTpoHcTBa ¢ rH6KOH CBSI3bIO MOAp a3 Aeynsior
Ha: paMHO-6JiouHble; GapaGaHHble (PpUKLHOHHBIE) ; pblYaXKHBIE; ‘Ipy-
KHHHble. [I/1s XKeCcTKOH H KOMOHHHPOBAHHOH CBsi3eil PErHCTpHUpYIOL He
YCTPOHCTBA MOTYT GBITb OTKPBITOrO H CKPHITOrO (Tpy6Y4aToro) THIIOB.

Hasi craHwM#, pacmosOKEeHHbIX HA MOBEPXHOCTH WJH B JOCTATOUHO
WIHPOKHX BhIDAGOTKAX, B MaJOMOCELIAeMbIX MECTaX, MPH BO3MOMKHOCTH
HalleXKHOH H3OJIAUMH YaCTH BbIPAGOTKH MpPeNOYTHTebHee perucrpi-
pyiollee yCTPOHCTBO paMHO-6JI04HOrO THIA, COCTOSILIEee H3 pambl (mjoc-
KOH, KPYIJIOH, K03/10BO#), 6J10KOB, CBOGOZHO MOCAMXKEHHbIX HA ropu-
SOHTAJIBHBIX OCSIX, HATSKHBIX TPY30B H OTCUETHBIX YCTPOMHCTB. §

Ha puc. 29 a, 6, 6 npuBeneHb BO3MOXHbIE BapHaHTBl PETHCTPH-
PYIOULIEro yCTPOACTBA C pamMoii K03/10BOro THNa (paspaboTka BHUMH).
CTOHKH pambl 2, coefHHEHHbIE CBApKO#, GETOHHPYIOT Ha My6uny 0,3—
0,5 M, a cTsKKH | 3aKPeIUIsiOT CBapKOH MM xomyramu. Ocb 8 nocJe
Hacalku 6JI0KOB 4 3aKpemJfioT Ha CTOHKAX xomyrtamu. Ilpu Gosnbom
yucse penepoB GJOKH MOTYT pacrnoJaraThcsi Ha 2—3 ocsx. BJlOKH u3-
FOTOBJIAIOT M3 JIETKHX METaJuIoB, ¢ MaJopPHKUHOHHON BTYJKOH (mOj-
WHIHUKOM) H (YTepOBKOA KaHABKH NHAMETPOM He MeHee 200 M.
CBOGONHBIH KOHEW MPOBONOKH CBSI3H nepeGpaceiBalOT yepes OJMOK U K
HEMYy TIpHKPENVISIOT MOCTOSAHHBIA rpys 6. Ha pame 3akpernuien Henonsux-
HbIii HHAEKC 5, a Ha MPOBOJIOKE — MOABHKHbIA HHeKe 7. B6inan pambsl
GETOHHPYIOT KOHTPOJbHBIH penep §.
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] Puc. 30. Tunbi perucTpHPYIOUIHX YCTPOHCTB: 3
. 6 — GapabaHuble (a4 — C HENOCPEACTBEHHBIM H3MEPEHHeM CMelleHuil, 6 — ¢ JHCTaH-
| LHOHHDBIM M3MEpPEHHEM CMEILEHHH); 8 — PblYaXkKHbiil C F€PMETHUHBIM KOXYXOM

F [l 060pyLOBaHHSI HHCXOSIMX CKBaXKHH C TOBEPXHOCTH HJH% U3
(FOPHBIX BBHIPAGOTOK MPUMEHSIIOT PETHCTPHPYIOLLHe yCTPoiicTBa GapabaH-
[HOro W/ pbIUAXKHOTO THINOB, NpHBeJeHHble Ha puc. 30.

[} Peructpupyioiiee ycTpoicTBo, nmokasaHHoe Ha puc. 30, a, cocTout
3 MOHTaXKHOTO CTaHKa I, XKECTKO 3aKPeMJIeHHOTO B YCTbe CKBaXHHbI,
6 6s0koB (6Gapa6GaHoB) 4 c 3amacom NPOBOJIOKH, HAKPYYEHHOH B
)AMH psi. DJIOKH KpemsiT Ha MOHTaXKHBIX CTOHKax 2, Ha KOTOpbng
3aKpenJieHbl TakxXe MNPYXXHHHble IJ1aCTHHbI 95 W TOPMO3Hble JHCKH 3.
‘? cuiine TOPMOXeHHsI GJI0Ka peryJupyloT raikod 6. 3amep cMelleHHUH
posonm‘ A1066IM PUOGOPOM OT (HDHKCHPOBAHHOH TOUKH CTaHKa ((JaaH-
lla) 10 HMHJEKCa Ha NpPOBOJOKE CBSI3H HWJIH MO CYETUHKY OGOPOTOB,
yCTaHaBJHMBAEMOMY [ONMONHUTENbHO. [l yBeslHUeHHsl 4HCJa Denepos
CKBa)KHHE TIPUMEHSIIOT paMHbIH CTaHOK, Ha KoTopom OapaGaHbl 3a-
KpEIIsioT Ha HECKONIbKHX OCAX. N

§  Peructpupyioulee ycTpoicTBO, npuBeneHsoe Ha puc. 30, 6, oTiu-
yaercsi 6OMbIIEH TOUHOCTBIO oTcyeTa (1 MM) M BO3MOMKHOCTBIO AHCTaH-
WHOHHOTO HAaG/IOLEHHsT C TOMOIIBI0 HMHJYKIHOHHOTO PeOCTaTHOro
llaturka 6, COeNHHEHHOro ¢ 6apaGaHOM MPHBOLOM 7.

. Peructpupyloiliee ycTpoHcTBO, NMoKazaHHoe Ha puc. 30, 8, mpume-
HSIIOT TOMBbKO AJisi HUCXOASIIMX CKBa)KHH B YCJOBHAX OCOOEHHO arpec-
‘euBHOM cpeabl. OHO cOCTOMT H3 MAaTPOPMbI I ¢ KOHYCHBIM Hany6K0M6,
4 6 nupaMUAaJbHBIX ONOp 2, HAa KOTOpble HaKJaAbiBalOT pblYaru

C NMCKOBBLIMH NpOTHBOBecaMH 7. 3aMepHble MJIOLIAJKH PblYaroB 5 Bbi-
NonHeHb B ()OpMe CErMeHTOB lapa C LEHTPOM B TOYKe 3aKperJeHHsi
cBsi3u 9. [Tnatdopma 3akphiTa KOXKYXOM &, yepe3 3aMepHble OKHa 43
KOTOPOrO H3MEPSIOT CMELLeHHe PENepoB; OKHA NMEePEeKPHITh ITOPKAMH 4.
. B yc/oBHSIX OFPAHMUYEHHOrO NMPOCTPAHCTBA, HHTEHCHBHOIO [BHKEHHS
Niofiedl ¥ TpPaHCIOpPTa, HEOOXOAUMOCTH CKPBITOTO pacloJioXKeHus pe-
TMCTPUPYIOUMX YCTPOHCTB NPHUMEHSIIOT 6oJiee KOMIAKTHble PErHcTpH-
Pyowue ycrpoiictBa npykunHoro Tuna. Ilpu pasHooGpasun KOHCTPYK-
Luii OGILIHM SIBJISIETCS TO, YTO NPOBOJIOKA CBSI3H KDEMHUTCA K NpYXHHE,
KoTOpasi BHINOJIHSAET POJib HAaTsAXHOro ycrpoiictsa. Ha puc. 31 npnsen;
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Puc. 31. Tunel perucTpupyiomux ycrpoicrs:
4 — NpYKHUHHOE; 0 — MOPLIHEBOe; 6 — AATUHK, IOPLIHEBOrO yCTpoiCTBa

Hbl pas3/UdHble KOHCTPYKUHH PETHCTPUDPYIOUHX YCTPOHCTB MPY>K HHHOIO
THNa. YCTPOACTBO, mpuBeaeHHOe Ha puc. 31, @, NPHMEHSIOT AJs He-
arpeccuBHOA cpeabl. OHO COCTOMT M3 MIaTHOPMBI 8, CTOEK 6, MKECTKO
CKPEIUIEHHBIX € M1aT(pOPMOii, BepxHed 3 u ONopHOH [ mJaut, B OTBepCTH-
AX KOTOPBIX pa3MelleHbl WITOKH 4 ¢ ynopamu 5. Mexay ynopamu IiTo-
KOB M IUIMTOH [ pacnosaraioT NPyXuHbI 2, paboTaioliHe Ha cxKaTHe.
IlpoBosioky cBA3M KpensiT K WTOKY. 3amep cMelleH il NPOBOAAT MEXIy
HHIEKCOM Ha MPOBOJIOKE H (PUKCMPOBAHHOH TOYKOH MaaT(OpMbl HIH C
[IOMOLIbIO HHJAHKATOPOB 4acoBOro Tuna 7 ¢ npucraBkod 9. B Gosee
C/IOXKHBIX yC/IOBHSIX NPUMEHSIIOT PErMCTPUPYIOLLEe YCTPORCTBO € 3aKphi-
TOH B ruib3e npyxunoi [11].

Peructpupyrouiee ycerpoiictso, npusenennoe na puc. 31, 6, npHMeHq-
0T NPH HEOOXOAHMOCTH CKPBITh €ro PacHo/OXKEHHe M B YCJOBHSIX ar-
PECCHBHOM cpeabl. JlaTunku [ MOHTHPYIOT B TpyGuatoM Kopmyce
PErucTpUpYIOLLero yCTpoHCTBa 2, 3aKpelJisieMOM B yCThbe CKBa)KHHbI.
Hlaruuk cocrout us Tpy6uatoro koxyxa 4 (cum. puc. 31, 8) ¢ npHBapeH-
HbIMU JHHIIeM /2 ¥ KPBIIKOH 5, CKBO3b OTBEPCTHsI KOTOPHIX MpPOMyLieH
TPyGUaTeld WTOK /] ¢ JXKECTKO 3aKpensieHHbIM MopuiHeM [0. [Topuennb
H KpbILIKA CBSI3aHbl NPYXHHOH 9, paboraiouied Ha pacTsikenue. [Iposo-
JIOKY CBfI3H [4 KpemsiT B BepXHell YacTH IUTOKA MOCPEACTBOM BKJabi-
wa 7. Koxyx 3akpbeiBaloT KpbILIKOH 6 ¢ 3aMepPHBIM OKHOM 8. 3amepsioT
CMELIeHHsT MEeX Y MJIOCKOCTbIO KPbILIKH U nopuiHeM. B ycaoBusax oco6o
arpeccHBHOM Cpellbl KOXKYX JaT4HKa 3aMoJHAIT KHAKHM MacjioMm, a Ha
AHHUIEe HABUHUHBAIOT HUXKHIOIO 3arayiuky /3 ¢ cajJbHHKOM 3.

Perucrpupyiouine ycrpoiictBa Aas KECTKOH CBA3HM paspaboTKy
BHUMH npusenensl Ha puc. 32. Pernctpupyioiiee YCTPOHCTBO (cM.
puc. 32,a) cocTouT M3 gHcKa 2 ¢ KoHycom I, B KOTOPbIX NMPOCBEPJIEHb!
OTBEPCTHA 4 JUIsi MPONYCKA IITAHT JKECTKOH CBA3M 5. 3aMepsiior cme-
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'c 32. Tunbl perucTPUPYIOINX YCTPOHCTB A5t HUCXOASWMX (a, 6) M BOCXOAAWMX (8)

CKBaXHH, oﬁopynoaannux penepamu ¢ JKECTKOH CBA3bIO

lleHUs KOHILOB IUTAHT CBSI3H (permepoB) OTHOCHTENbHO MJOCKOCTH
(PUKCHPOBAHHOW TOYKH) aucka. [lpu HeobGxoaumoctu naardopmy, mne-

[DEeKpPBIBAIOT KOKYXOM 3.

. Peructpupymouiee ycrpoiictBo (cMm. prc. 32,6) COCTOMT H3 cBap-
foro Tpy6uaToro (Mo 4MCJy pemnepoB) Kopryca [ ¢ Koxyxom 2 ¢ paz-
IHUHOH IIMHOH TPYO, Hapy»KHble TOPLbI KOTOPbIX HMEIOT nasbl 3, Mo-

BBo/isliolMe YCTAHABAMBATE B HHX [BHXKOK LUTAHreHUMpKyJas. [Ipu-

[EHACTCA OJA oéopynosaﬂuﬂ HUCXONAUIHUX CKBa)HH TpH OPHUEHTHPO-

Banuu npyxuH 4 B pasHele CTOPOHBL JIOCHUIKY PErHCTPUPYIOUIEro

[CTPOHCTBA B yCTbe CKBAXKHHBI MPOM3BOASAT C [PHUMEHEHHEM Haca-
M 5, KOTOPYIO COMBAIOT MOCJ€e YCTAHOBKH YCTPOMCTBA HA MECTO C HHXK-
{€ro sipyca IpY»KHH, 0CBOOOXKIAs HX.
i Peructpupyiomiee ycTpoicTBO, MOKazaHHOe Ha puc. 32,8, aHa-
[OTHYHO YCTPOHCTBY, MpEACTABAEHHOMY Ha pHC. 32,6, C ONMHAKOBOM

1arpaB/IeHHOCTBIO MPYXKHH HO MOXKET ObITh NPHUMEHEHO MpH KeCTKOH

j KOM6HHHpOBaHHOﬁ CBSI39X B BOCXOISAILIMX CKBakuHax. B stom xe

fyyae [/ arpecCHMBHOH cpeibl HEOGXOAMMO UacTh LUTAHTH CBSI3H,
(OHTAKTHpYIOLLeH ¢
((1aK, Kpacka, M30MALHOHHAS JIEHTa H Ap.).

PETHCTPUPYIOLIMM ~ YCTPOHCTBOM, H30JIHPOBATH

Kpome mnepeunc/ieHHbIX THIOB PErHCTPUPYIOLIHX YCTPOHCTB 51

MOKOH, JKECTKOH M KOMGHHHDOBAHHOH CBSI3eH NPUMEHSIIOT H Jpyrue,
liprBeeHHbIe B  CMELHAJBbHON JIMTEpaType,
JCTPOUCTB.

TUIBl  PECHCTPUPYIOLLHX

BcnomorareasHoe oGopynosatue, NPHUCHOCO0NeHHS,
npuMensiemMbie MPUH 3aKJjajkKe pernepos

[lpu saknajgke GOJBLIMHCTBA THIIOB DENepoB HEOGXOAUMO WHMETh
fommiekt u3 50—60 wrTaHr ¢ AOCBUIbHHKAMH, KOHCTPYKTHBHO  COOT-

IeTCTBYIOIIMMH  IPHMeHsieMOMY THmy penepa. llltanru = wuaroros-
10T, U3 TpyO Jerkux cniaaBoB auamerpom 20-—25 mM, [IJIHHOH
£,0—1,5 M u coenMHAIOT pe3bOOBLIMH BTYJKAMH HJIH MydTaMu.
' : 89



3akaaaka penepos, o60pynoBaHHe Haba0AATENbHOIM
CTAHUHH

. Tlo oxoHuaHuH GypeHHs] CKBAXKHMHbBI 0 Te0JIOrHYeCKOMY OMNHCaHHIO
(epHa WM XapakTepy BbiIXxoJa lIaMa H GypHMOCTH MOPOA yTOYHHA-
OT CTPYKTYPHYIO KOJIOHKY, HajuuMe 30H APOCJIEHBIX MOPOJ, TEKTOHH-
lleckux HapylleHuii, KapcTOBBIX M JPYTMX INyCTOT, d TaKXKe WHTeH-
[EHBHOCTb TPELIHHOBATOCTH W BHOCAT HEOOXOJAMMble H3MEHEHHs B MpO-
BkTHOE TNOJIOXKeHHe TyGHHHbIX pernepos u Ap. 3akjaiKy penepos INpo-
[Bonsit He nosjHee 2—3 fHeH MO OKOHUaHHWM OypeHHsl CKBaXKHHbI.
flo Hauana HeMOCPeJCTBEHHOH 3aKJalAKH DPerepoB BbINOJHSETCS psill
IOArOTOBHTE/IbHBIX PaGOT: yCTaHABJHBAIOT KOHIYKTOP; 3abypHBaloOT
eo6xoauMble /ST MOHTaX@a PEeruCTPHPYIOLLEero yCTPOHCTBA IUNYPBI;
/CTAHABJMBAIOT NpPHCIOCOOJeHHe AJsI pa3MarbiBaHus NPOBOJIOKH; 3a-
(PETISIIOT 3a)KMMbl; TNPOBOAAT YAaCTHYHBIA MOHTaX PErHCTPHPYIOLLEro
CTPOHCTBA, He MellaoUMd 3akjajKe penepos; NOArOTABIHBAIOT
SUpKI C HOMepaMH PelepoB; 3aKNablBaloT KOHTPOJBHBIA perep u T. .
3 orBepcTuH Kopryca pernepa 8—10 BUTKaMH BIJIOTHYIO BOKDYT Mpo-
B0JIOKH CBSI3H 3aKPeIJISIOT CBOGOAHBIA KOHELl NPOBOJIOKH.

. Jlasi BO3MOXKHOCTH TOBTOPHONO HCMOJIb30BAHMS LITAHT JKECTKOH
85134 NepBOe Pe3b0oBOe COEJMHEHHe He WTUPTYIOT W OOH/IbHO CMa-
BLiBalOT TycTOH TexHuueckoit cmaskoi. Ilpu ucnosb3oBanHM [10ChI-
JOUHBLIX IUTAHT perep COENMHSIOT M CKPEMUIsioT ¢ JochiibHuKOM. Ilpu
liiaBHO# mojaue pemepa B CKBa)KHHy [OC/I€L0OBaTe/NbHO HapallWBalOT
[OCBHIIOYHBIE LITAHTH CO WITH(HTOBKOA Pe3bOOBBIX coelMHEHUN (mpH
€00X0OIHMOCTH) M TMojaueil 3apaHee Pa3MOTaHHOH ¢ OyXThl M OT-
ixTOBaHHO#H npoBosioku. Ilpu pasmenienun GyXTbl Ha CBOGOJHO Bpa-
apouieMcst GapaGaHe MPOBOJOKY MOXHO pasMarbiBaTbh HeNocpel-
erBenHo ¢ Oyxtol. [losoxkeHHe penepa OTHOCHTENbHO YCTbsl CKBa-
HHbl (BEpPXHEro cpe3a KOHAYKTOpa) ONpeneasioT UHMCIOM MITaHT
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Puc. 33. BcnomorateabHoe 060pyAoBaHHe NPH 3aKJajke Penepos W NPOU3BOACTBE Halio-
AEHUMH:
a — 3aXXUM; O — JONOJHUTENbHBIH I'PYy3; 8 — JAHHAMOMETP

Jlnsi pa3MaThbiBaHUsl MPOBOJOKH C OYXThbl HMCHOJb3YIOT MPOCTEHILHI
Gapa6aH, BpaulaiolHiicsi Ha BepTHKaJbHOH och. COpacbiBaHHe KoJel
MPOBOJIOKM C OyXThl HEIOMYCTHMO. 3aKpenjeHdHe CBOOOAHBIX KOHIIOB
MPOBOJIOKH TMpPH 3aKjiajke penepoB H MOHTaXKe pPEruCTPHpPYIOLLEro
ycTpoiictBa mpoBoasT B 3axume (puc. 33,a). KpecrooGpasHbiid Kop-
myc 4 ¢ mersiedl 3aKpeIUISIOT Ha CTeHKe BbIDAGOTKH (CTaHKe M Jp.).
3a)KUMHBIe MJAacTHHbl [ C PE3HHOBLIMH MPOKJAJIKaMH, HMEIOIlHe Mpo-
pesu 2, 3akpemisioT BHHTaMu 3. Kaxayio MIacTHHY MapKHPYIOT HO-
mepom. [To mepe 3ak/iafku penepoB MPOBOJOKH CBSI3H 3aBOAAT IOA
UIACTHHY COOTBETCTBYIOLEH MapKHPOBKH M B HAaTAHYTOM (OT pYyKH)

COCTOSIHMH 3aXHMAalT BHHTAMH. le’l MOHTa>X€ PperuCTPpUpyIoLIero @ e o i
JIOCBIJIOYHBIX HJIH 2KECTKOH CBH3PI) WJAM JOJHHOH CMOTAHHOU [pO-

YCTPOHCTBA MPOBOJIOKH CBSI3H MEPEKPErVIsioT B aHaJOrHYHble 3aXKHMD
(Ha 3—4 TPOBOMOKM), KOTOpble YyCTAaHABAMBAIOT Ha KOHAyKTope JBOJIOKH. [lpu mocblike penepa A0 MeCTa 3aKpelUieHHsi, Onpeae/nsaemMoro
€ TouHocTbio —+0,1 M, ero 3akpernJsiioT, OTCOEAHHSIOT AOCBUIbHHK H

(ycTpe) CKBakKMHbI. ;
an KOHTPOJIbHBIX 3amepax HCIOJb3YIOT ﬂ.OHO.HHHTeJIbe[ﬁ ‘rpyg :pl’l €ro Hu3BJIEUEHHH IIPOU3BOASAT KOHTPOJIbHbIH 3amMmep FJIY6P]HbI 3a-
knanky. YO6eIMBIIMCh (HATsXKEHHEM OT pYKH) B HENOABHXKHOCTH

(cm. puc. 33,0) maccoit 10—20 xr wium AnHamomerp (CM. pHC. 33,8) ¢
Deriepa; 06pe3aloT MPOBOJIOKY, OCTaBjss 3amac 2—3 M, MOJBeIH-

C 3aXBaTOM M3 ABYX METAIMYECKHX MJACTHH C 3aXXHMHbIMH BHHTaMK ¥
(BepXHsifi IACTHHA M3 MSTKOro Merasua). OcHOBHbie rpysbl ajisi pe- [BaioT K TPOBOJIOKE MAPKHPOBOUHYIO GHMpKY M 3aKperuisioT ee COOTBET-
bTBYIOIEl [IACTHMHOH B 3a)KMMe B HATSIHYTOM COCTOSIHHH.

FHCTPHUPYIOILMX yCTPOMCTB paMHO-GJOUYHOTO THIA H3rOTOBJASIOT M3
JIACTOBOIl WJM KpYrJoil cranu. Maccy rpy3oB Uil HerJyGOKHX CKBA- 3aknajKky MOCJENyIOUUX PenepoB NPOM3BOAAT aHANOTHUHBLIM OG-
KHuH (o 50 M) pekomeHayeTcs BbIOMpaTh B 3aBUCHMOCTH OT JHd’ ja30M, TIPH 3TOM CBfASH npejblAyIIHX penepoB 3aBOAAT BHYTPb KOD-
MeTpa npoBooKH [14]: llyca 3aK/iajbiBaeMOro penepa HIHW PasMeilaiorT B CMeUHaNbHBIX NpH-
4w g 08 1.0 12 tnocobsennsix (nernu, pambl ¥ Ap.). B caysae nposopora penepa
il 5 8 12 OKPYF ero OCH TpPOBOJIOKY CBfI3H CJefyeT OOBECTH BOKPYr CBs3eH
lpyrux penepoB B CTOPOHY MPOBOPOTA (ONPELE/SOT N0 NPOKPYIHBAHHIO
s 6ogee l“JIy60KPIX CKBa)XHH NPUMEHAIOT MPOBOJOKY IlHaMeTPOM NOCHIJIOUHbIX IITAHT). Hpn JKECTKOHM CBSI3M CBOOOJHbIE KOHLbI TUTAHT
1,025 MM, a Macca MOCTOSIHHOrO rpys3a jojxHa Ha 7—10 kr npe fornuanBaior nocie 3akaaikd Bcex penepos. [Ipu 5TOM KOHIbI WITAHT
BHILIATH Maccy MpPOBOJIOKH Ha yuactke penep — 6Jiok. [Ipensapurent’fi
1;(;)e HaTsSKEHHe MPYXKHUHOM H0KHO ObiTh 60—120 H. lipesenax 3—5 cm. [locne  3akiajkn  BCeX  pernepoB  NPUCTY-
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MalT K OKOHUaTeJqbHOMY OGOPYAOBAHHIO PETHCTPHPYIOLLETO YCTPOI).
CTBA:

MPOBOJIOKH CBSA3H 3aKpeMVisiloT B APYyroM 3aKMMe M yCTaHaBJHBaloy
Ha KOHAYKTOpe (yCTbe);

OKOHUATeJNbHO MOHTHPYIOT pamy, HaTsKHOE YCTPOHCTBO, HeMNoj.
BHXKHbIE HHAEKCBHI M T. I;

MapKUPYIOT HaTsKHble YCTPOHWCTBA, €CJAH 3TO He CleNaHO 3a.
paHee;

MOCJ1eA0BaTeNbHO, AaHAJOTHYHO KPEIIEHHIO K KOpIycCy, MOACOe-
IUHSTIOT TIPOBOJIOKM CBSI3W K HATSI2KHOMY YyCTPOHCTBY 0e3 mneperu6og
Ha KOHAYKTOpe M obecrneyHBaloOT HEOOXOAMMOEe HaTsiKeHHe CBs3eH;

3aKpemnyisiioT MOJABHXKHbIE MHIAEKCbl 3amepa CMellUeHHH penepoB Hiy
CTallMOHApHbIE M3MEepHUTeJbHble NPHOOPHI;

M3MEHEeHHeM Harpysok (OT pyKH, BCHOMOraTeJbHbIM TPy30M) Ipo-
BEPAIOT paboTy CHCTEMbI MO Ka)KAOMy penepy, cjaefsi, UTOObl MHAEKCh|
(rpys, 6/10K) BO3BpalllajUCh B MCXOJHOE MOJOXKEHHE.

[To okoHuaHuu 06GOpPYNOBaHHSA CKBa)KHHbl [J51 PErHCTPHPYIOLLKX
YCTPOHCTB paMHO-0/I0YHOTO M MPY2KHHHOTO THIOB CJEAYET OINpefe-
JUTb BEIMUHMHY XOJa CHCTeMbl, KoTopasi He OyaeT (PUKCHPOBATbCH H3-
MepHUTeJNbHbIMM TNpHb6opaMu («MepTBbIH» xom). Onpenensior ee Cie-
LylOLIMM 06pasom.

[Ipurpy3uB HaTsKHYIO CHCTeMY (MOXXHO OT PYKH) M CHSIB Harpys-
Ky, 3amepsioT MOJIOXKeHHEe TMOABHMKHOIO HHAEKCAa OTHOCHTEIbHO Hero-
nBuxHoro. IlogbemoM rpysa uaM ocaab/eHHeM HaTsXKeHHsl CBSI3H
pas3rpy»alor CHCTeMY W, BHOBbL TMPHIPY3UB, 3aMepsIoT BTOpOe Io-
JIOXKeHHe TMOABHKHOTO HHAeKkca. Pa3HocTh 3amepoB XapakTepusyer
MHEPTHOCTb CHCTeMbl. 3aMepbl BbINOJHSIOT [ABa-TPH pas3a M cpejHee
3HaueHHe «MepTBOTrO» XOJa CHCTEMbl 3aHOCAT B KapTOUKYy CTaHLMH
M HCMOJb3YIOT NPH OLeHKe TOYHOCTH HabuioneHui. Ilpu saknanke pe-
NEepPOB C KECTKOH CBfI3bIO CJEAYeT MPHAEPKHBATLCS CJAYIOLLero Io-
psiaka: ,

N0CJ/1eJ0BAaTeNbHO 3aKJ/1ablBAIOT BCE Perephl;

K TMOCJe[dHeH IUTaHre Ka)K[Ioro penepa KpensT MapKHPOBOUHYIO
OHpKYy uepe3 CKBO3HOE OTBEpCTHE; ; )

MapKHpyloT TpyObl (OTBepCTHSI) pErHCTPUPYIOLLEro YyCTPOHCTBA
¥ 3aBOASIT B HHUX KOHLbl COOTBETCTBYIOLLMX LITAHT;

OKOHYATE/JbHO 3aKpemsiioT PerHcTpUpylollee yCTPOHCTBO U 3alLKT-
HbIH KOXKYX (IpH HEOOXOLHMOCTH) .

[Iposenenue HabGaOAEHHIH

Hcxonnbie HabuoaeHusi NpoBOAAT uepe3 2—3 [HA nocae 3akjal
KU TJIyOMHHBIX PENepoB, OHU BKAIOYAIOT JBe He3aBHCHMble cepuu HabJ1o-
nenui. Kaxjasi cepusi COCTOMT H3: BBICOTHOH MPHUBSI3KH KOHTPOJIBHOIO
penepa; 3amepa pacCTOSIHHUS MeMKIYy KOHTPOJBbHBIM pernepoM H peruct-
PUPYIOLUIUM YCTPOHCTBOM (HENMOIBUXKHBIM HHIEKCOM); OIlpejeneHus
MOJIOXKEHHS MOABUMKHOIO HHIEKCA OTHOCHTENbHO HENMOABUIKHOTO.

ITpyu coocHOM pacrnonokKeHHH CKBAXKHMH H3MEPSIIOT PACCTOSIHUS Mex-
Jly HEMOABHMXXHBIMH HMHAEKCAMH BOCXOASILIEH H HHCXO/SILEH CKBaXKHH-
92

13a ucxoiHble AaHHble NMPHHMMAKOT CpeAHeapH(pMeTHUeCKHe 3Ha4deHHsd

paMepenHbIX BenuunH. Ha cranuusx, 060py/ioBaHHbIX penepamu ¢ npo-
BOJIOUHOH CBSI3bI0, [J51 MOBLILIEHHS] TOYHOCTH Pe3y/nbTaTOB H3MEPEHHH
M KOHTPOJIS 332 BO3MOXHBIM 32XXMMOM MPOBOJIOK B CKBaXXHHE KaX10€
HabJilofeHHe MPOBOASAT NPH JABYX Pa3/HYHbIX HATSKEHHSIX MPOBOJIOK.
[TOCTOSIHCTBO 3HAYEHHs YIJHHEHHs TPOBOJOKH 33 CUeT NOMOJHHTE/b-
HOFO HATSIKEHHS B mpolecce HaGJIOJeHHA — oNpele/ieHHas rapaHTHs
TOrO, YTO MEXKAY TJyOHHHBIM perepoM H TOYKOH H3MepeHHs He Mpo-
M301IO 3alleMJ/IeHHsI POBOJIOKH. B ciyuae H3MeHeHHs 3TOrO 3HaUCHHA
NPHGIH3UTENLHOE MECTO 3alleMeHHsl NPOBOJIOKH MOXHO ONpEeNesHTh

no (opmyJie

Al
Ha:HRXIO_’
rae H, — paccrosiiue 10 rJlyOHHHOrO penepa; Alp — yAJHHEHHE NPOBO-
JIOKH B Haua/bHOH cepuu HabuiofeHuH; Al — TO Xe B IOC/IENYIOUHX
cepusix HaGJIONEHHH. J |
3HaueHHe yNJMHEHHS NPOBOJOKH B HayajbHOH CEpHH Hab6/1101eHUH
MOXET GbITb MPOKOHTPOJIHPOBAHO CJEAYIOUIUM BbIYHCICHHEM:
Al APHp
. 4 \ B ES >
rie AP — npupauieHue Harpy3ku; E — MOAyJb ynpyroctd matepua/a
NpPOBOJIOKH; S — MJIOLLaAb NONEPEUHOro CeYeHHsi NPOBOJIOKH.
PesysibTaThl HaGJI0JeHHHA MO CTAHUHAM rayGMHHBIX pernepoB 3arnH-
cbIBAIOT B noseBoil »kypHas. Ilpun nosyuyenuu pesy/bTaTtoB 34aMEpOB,
BHI3LIBAIOILUX COMHEHHe, CliefyeT MOBTOPMTb HaGJIOfeHHe He MO3XKE,
yem yepe3 2—3 nHsi. OGpabOTKy pe3yJibTaToB HabJI0JeHUH NPOBOAST
B creluaJbHOM XypHaje. [lepemeuierdue pernepa BAOJNb OCH CKBaXHHbI
BLIUHCJSIIOT KAaK CyMMy [epeMellleHHH HEMOABHKHOr0 HHAEKCa BAOJDL
OCH CKBa)KHHbl W TOABHXHOTO HHJAEKCa OTHOCHTEIbHO HEMOABHMHOTO.
1o BLIUHCTEHHBIM MepeMelleHHsIM KaXK/10ro pernepa B CKBa>KHHE BbIUHUC-
JISIIOT a6COo/IOTHBIE W OTHOCHTENbHble AedOopMallHd HHTEPBAJIOB MEXKILY
penepaMu, CKOPOCTH CMeLleHHH H aedpopmauuii. IlonyueHHble AaHHbIE
HCTIONB3YIOT B AajibHeflIeM JJisi OMpe/leeHHs] XapaKTepHbIX 30H CABH-
JEeHHsi TOPHBIX TIOPOJL H OMNpele/ieHHsi MapamMeTpoB mpouecca CABHKE-
- HuA.
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Ta6anua VI

Bun nospexaenus waum pe-

Konerpykuus
texra

Crenenb onacHoctH Heo6xonumbie mepni

Yuactku KUPIH :
-
op i CTp0J16bI gor\;l{il:ﬂiﬂe no ropu- |Hecyuwasi cnoco6- [[Toctanoska BPEMEHHbIX
] JIHOMY LIBY, O- |HOCTb  COCTABJSIET |1ePEBAHHBIX WJAH Me
H30HTaJIbHbIe, peako |70—80Y% ;
© OT He- |TaJJiHyecK i
pacno/ioxkeHHble  Tpe- [IOBPeKAeHHOH. G
UIHHBI, pelKkHe BepTH- [OnacHo TONBKO
KallbHble HWJH CIIeTKa |[Jf CH/IBHO Harpy-
HAK/IOHEHHBIE TDELUHMHbI KeHHBIX  HECYIHX
C MaKCHMa/bHBIM pac- [cTo160B
KPbITHEM 10 3 MM
Hak
pacr?o?]ﬁol;?fl;ﬂue penko Hecym;ﬂ cnoco6-|B  ciyuae -onachocrtu
Tpe- (HocTb 30—40% 7

© OT |aBapHHHBIX OOpYyLIeHHH
IIHHBl (He Gosiee O~ [HENMOBpeXK4eHHOkM BhICEJIEHHE m%ieﬁ H

HOH Ha MMPOCTEHOK HJIU
ApeKpauleHrue 3IKCIJay-
B 1npenpesnax sra)xa) i
aTaluHvd 4
NPpU HAKJOHE K ropu- (COOpy)Ke:l:;;l bl

30HTY OKOJIO 45°
Knanka, norepssmas|Onacuo
MOHOJIUTHOCTb, TPeLH-
Hbl B OMNOPHBIX YacTsAX

ITocsie okoHuanus npo-
Lecca CABHIKEHHS pe-
MOHT € 3ajle/IKOH Tpe-

2(?;13::;&”;, HeCcy LI uX LIHH, [10CTaHOBKOMH
KPEIVIeHHsl,  XOMYTOB,
A ©00HM H T
nepe‘:(pilemzaﬂo(?lﬂme Yuacrok onopbi KoHcT- |OnacHo TOJIBKO | | ﬂocral—ioﬁka cT
L (pepMJ::)- gggunu Ganok 200— |15 6anok U depm |xoBouHbIX BpeMEHHF!):?);
; MM gponeTom CBbILLE |KpenJieH i
M

¥y
p;:lf;;)[}( gnopu KIOHC’I‘- Onacho st 6a/0k |2. YBenuuenue yuyacTka
by anok 150— |nposieTom  cBblile |onUpaHUs KOHCTPYK

MM 6 M Sy
y
qulf;rlﬁk lo(glgpb; KOHCT- [Onacho asis 6anok 3. B CJIyyae fOBBILIEH-
y —150 wmm ngJ!eTOM CBbIIIIE | HOH ONAaCHOCTH MpeKpa-
M

LIeHHe  3KCIJyaTalHH

Yuacrok onopsl KoHer- |OnacHo aas  Beex |uactu 3]1aHus }Ecoo; -
PYKunu menee 100 MM |BHIOB  KOHCTPYK- | KeHHs) .

U HH
JKenesobetonnsie | OraensHbie Tpewunbl |He onacuo
KOHCTPYKL MU 0,3—0,5 Mm o
J(l:HCTG(B)MSa TpeuiuH 6o-|OnacHo . Koucyabranus cne
ee 0,5 MM, paspbiB | i
5 UHaJHU3HPOBAHHBI -
paboueli  apmarypsl, raHu3augﬁ o
OTKOJI 3aLLHTHOTO CJIOS 24 nOCTaHO.BKa B
H BbilyYHBaHHE apma- HbIX KpenJieHu L
TYPBI, CKBO3Hble Tpe- 3. HperameHide
JL:L”H; p;cprnuem 60- MJlyaTallHl 4acTH 331}1(;-
e 2—3 MM |
A HHUST (OO,
aﬂeMaeJmuquKue BoinyuuBanue crenok, |Onacho To )K(e q};g)xeﬂm)
Ku“x;inx KOHCT- |IOJIOK, TosicoB. Pas- neaoée’Tounm" g
py PbIB CBapKH, TpeLlHHbI PYKLHH o

B Iosicax H (acoHkax

’ p
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Il1si noapabaTbiBaeMbiX 31aHHH H COOpYKEHHH B CHeiralbHOM XKyp-
Hane MM HA OTAeJIbHbIX KApTOUKAaX 3alMChIBAIOT Hauyaso moapabor-
KH, Xapakrep H CTeNeHb HMeIOIHXCs nospexaeHuii. OpueHTHPOBOYHASA
cTeneHb OMACHOCTH TOBPeX/EHHH KOHCTPYKUHH NMpHBEAeHA B taba. VI

TIo moa3eMHbIM MPOMHIbHBIM JIHHHSM, a TaKXe N0 BCeM BbIpabOT-
KaM, Tle MPOBOAMJIKCH BH3yasbHble HAO/MIO/eHHs, YCJIOBHBIME 3HAKAMH
HAHOCAT y4acTKH AedopMaliu MOPOML H KpemnH. Pazinuaior cieaylouiyde
KauecTBEHHbIe CTEMeHH HapyIEeHHOCTH BbIPAGOTOK:

. BesonacHasi — BJHSIHHE OUMCTHBIX PaboT NpOSIBJSETCs] B He3Ha-
YUTEJBHOM paCTPEeCKHBAaHMH H OTCKOKE HaOpbi3r6eToHa, IMOsiBJEHHH
pa3JMYHO OPHEHTHPOBAHHBIX TPEIUUH B GeTOHe C pacKpbiTHEM 10 2 MM.
B Bbipab0TKax, 3aKperyieHHbIX APYTHMH THIIAMH Kpenu, BHAHMBIX ne-
dopmanuii He HaGJIOAAeTCA.

II. Tonmycrtumas — HapyLIEHHOCTb BbIPAGOTKH BbIpa)kaercsi B JIO-
KaJbHBIX TOJOMKAax Kpermu H/IH OTCIOEHHsX NMOPOA HA ray6uny 100—
200 MM, pacKpbITHH TpelHH B OoKax M KpOBJE IO 5 mm. [losomku
KpeMnHu JIErKO yCTPaHsIIOTCsl KPaTKOBPEMEHHBIM PEMOHTOM.

I11. [1penenbHasi — HApyLUIEHHOCTb BBIPAGOTKH MPOSBJISIETCS B 3HA-
UUTENbHOH MONOMKE KpenH, AedopMalHi cevyeHusi BBIpaGoTKU Ha 60J1b-
WIOM TMpOTSIKEHHH, JIOKaJbHBIX BbiBalax MOPOL KPOBJH, DACKPBITHH
TpemuH B GOKax BbIPaGOTKH [0 10 mM. dxcruyaTtauus BbIpaGOTKH
BO3MOXKHA TOJBKO MOC/Ie NPOBEdeHHs] PEMOHTHBIX PaGOT 3HAYHTENLHOTO
obbema.

V. Hegonyctumasi — CILIONIHOE 3aKO/I006pa3oBanue, 3HaUHTeIbHbIE
BBIBaJIbl MOPOJL KPOBJIH BHIPAGOTKH. JKCILIyaTalus BBIPaGOTKH BO3MOXK-
Ha TOJBKO IMOCJIEe OKOHYAHHS HHTEHCHBHOIO CIBHXKEHHS MOPOA H MOJIHO-
ro nepekpervieHHsi BbipaGOTKH.

BusyanbHble HaO/OJeHHs JOJKHBI, Kak MPaBH/Io, CONPOBOXAATE
MHCTpYMEHTaJIbHble HaGJIOJleHusi, YTO MO3BOJSET BHAMMbIE NpPHSHAKH
fedopMalMH OXapaKTepu3oBaTh YHC/IEHHbIMH 3HAUCHHAMH CIBUXKEHHH
u JgedopMalyi TOPHBIX MOPOL. Yacrora NpoBe/ieHUsi BH3YasbHBIX Hal-
JIOJICHHE 3aBHCHT OT HMHTEHCHBHOCTH pasBHTHsl Mpouecca CABHKCHHS
Ha MECTOPOMKIEHHH M OTBETCTBEHHOCTH (BaXkHOCTH) OOBEKTOB HABJIIO-

I eHHUSs.
NPUJOXEHUE 10

COJLEP)KAHUE Trol0BOro oTH ETA O PABOTAX MO HABJIIOJAEHUSAM
3A COABW)XEHMEM FOPHbIX MOPOM H 3EMHOW NMOBEPXHOCTH

[. Beenenue

1. O6ocHOBaHKe HEeOOXOAHMOCTH IMpOBeNeHUs paboT, Aara 3akiio-
yeHHsi JOTOBOPA M €ro CPOK, HOMep TNpHKasa OTBETCTBEHHOro JIHMIA.
2. OueHKa COBPEMEHHOTO COCTOSIHMSI M3YUEHHOCTH BOMPOCA CIBH-
JKEHHs TOPHBIX IOPOL M 3eMHOH MOBEPXHOCTH MO pesyJbTaTaM pa6or

NPOLLTBIX JIET, lleleBasi yCTaHOBKa paborT.
3. 3anauH, KOTOpble HEOOXOAMMO PELIHTb MO pesy/ibraTaM HaG.io-

JIeHHH.
4. CnucoK Jull C yKasaHueMm Xxapakrepa H o6beMa BHINMOJTHEHHOH

HMH pa6oThl M0 HaG/IOACHHAM.
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Il. TOPHO-TEOJIOTUYECKAS XAPAKTEPUCTHUKA
MECTOPO)XI EH U

l. ®opma, napamerpol, YCJOBHS 3ajeraHus 3a/1exH.

2. Teonioruueckoe crpoenue paiiona MECTOpOXKAeHHs1 (paspesbl 1o
IPOCTHPAHHIO H BKDECT NPOCTHPAHHSI); KPaTKOE ONMHCAHHE JIMTONOIH-
HECKHX DPAa3HOCTEH MOPOJA; MOUIHOCTb, CTPOEHHE K XapaKTepuCcTHKa
HAHOCOB H 30HBI BLIBETPEJIBIX MOPOML; THAPOrEONOrHs yuyacrka.

3. DU3HKO-MeXaHHYeCKHue CBOHCTBA MOPOJ, TPELUIHHOBATOCTb, TEKTO-
HHHMECKAs HApYLIEHHOCTb BMELLAIOMHX MOPOA N0 MAHHBIM [eONOrH-
HECKOH DAa3BEIKH H CNeLHANbHBIX HCCAEN0BAHHI.

4. Cucrema paspaGorku, ee napamerpsl, cxema OTPaGOTKH 3ana-
COB  MECTODOXJEHHS, NapaMerpsl MOAPaGOTKH u ApYrHe ‘BOMPOCHI,
Kacalolnecst oTpaGOTKH MECTOPOXKIEHHS M yIpABJeHHS KPOBJIEH.

Bepmukansrbie cOBumeHus (1), Mm

i 20 19 1817161514131211 10 16/98 765 4 3 i Uolit
0 g - > -©-®
oo ¢ [ T |
200 1 .
300 /
400 +
A Hokmorb (i)
wm% TN
-1,./0-3 v 4
~L_/ "
021073 | . N0UBU3HO (K) 7
-0,1210‘30 V4 Y I’
203 [ (opu3oHmonssle GepapmalDy (c)
2107 x 7
[ \v/
w_m
‘
7}
Q
1

Puc. 34. Beprukanbhbiii Paspes no npoduavHoi JuHuK (6) u rpaduKu CORUIKEHHI (a)
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Puc. 35. Maaun wnabawpa-
TEJNbHOH CTAHLMUM:

| — KOHTYp PYAHOrO Tesa;
2 — orpaboraHHasi = 4acTb
pyaHOro Tejia; 3 — rpaHu-
112 30Hbl OMNACHBIX CABHXKE-
HUH; 4— pabouui penep;
5— onopHbli  penep; 6—
HCXOAHBIH pernep; 7 — rpa-
HHLA NPELOXPAHHTENLHOTO
ueanKa Ha rOpH30HTE

-+ 600 m
B e = [ «
[el)s [&de 27
I1l. 3akaagka HaOJIOAATENbHBIX CTAHUMH, METOAHKA

Haba0aeHui

1. BuoiGop mecTa 3akaaakd NPO(H/IbHBIX JIHHHH Ha 3€MHOW MOBep-
XHOCTH, IIOA3EMHBIX M CHelHaNbHBIX HAOMIOAATeNbHBIX CTAHUHSX H
KpaTKoe HX ONHCaHHe.

2. Tun penepoB, HHTEPBAJIbl HX 3AKJIAAKH.

3. Ilpunsatas meronuka HaOJIOLEHHH. !

4. OlueHKa TOYHOCTH HHCTPYMEHTaJbHbIX HAOJIOAEHUH.

IV. Pesyabrarbl HaGa0neHHH

I. Pesynbratel MHCTPYMEHTAJBHBIX HaOJIOJeHHH B TO/E M HAa
3eMHOH TOBEPXHOCTH ¢ rpaduKaMu caBmkeHHH W aedopmauui (pHc. 34)
no BceM uJAH Haubosee XapakTepHbIM MPOPHUIbHbIM JHHHAM H CTaH-
LUSIM.

2. Onucanue pasBHTHS Mpolecca CABHXKEHHS B TOJLLEe H Ha 3eM-
HOH MOBEPXHOCTH C TpauKaMu H ‘{epTE)KaMHo(pHC. 35) (pailBl/lTPle
30H B MYJible CIBHXKEHHS, BEJIMUHHbI CABHXEHHH M AedopMalHUd H HX
pacnpejejeHHe B My/bJie CABHXKEHHs], yIJIbl CABHKEHHUSI, BIUsIHHE TEKTO-
HUKH M TpPEUIMHOBATOCTH Ha pas3BHTHE Mpollecca CABHXEHHs, CBS3b
pa3BUTHS CIBHXKEHHSI C PA3BUTHEM TOPHLIX paboT U T. 1.).
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3. PesyabTarbl BH3yaJibHbIX HaOJIOLEHHI.

4. PesysbTaTbl M3yYeHHs] TPELIMHOBATOCTH H (DH3HKO-MEXaHHUECKUX
CBOHCTB BMELLAIOUIHX MOPOL.

V. 3akaiouenune

KpaTkne BBIBOZBI 110 pe3y/ibTaTaM BHIIONHEHHOI pa6oTh:

0011asi XapaKTePHCTHKA Pa3BUTHsl Mpoliecca CABHMKEHHS Ha MeCTO-
POXKIEHHH HJIH €ro y4acTke;

NPHHATBIE MapaMeTphbl NpoLecca CABHKEHHUS;

PEKOMEHAalUuu 10 MepaM OXpaHbl 3]laHHH, COOPYXKEHHH W TOPHBIX
BbIPabOTOK;

3ajayn JajJbHEHIIHX HaGJIONeHHH M DPEKOMEHAALMH MO Pa3BHUTHIO
CeTH HalbJONaTeNbHbIX CTAHLHH HA MECTOPOXKIEHHH.

VI l]pmnmxeuuh

1. BenomocTn caBuxenuii u nedopmauuii.

2. [lpyrue Bcmomorarte/bHble MaTepHaibl (aKThi, CIIpaBKH, MPOTO-
KOJIBI, OnuCaHusl annaparypel, Npu6OPOB HAGMIOAEHHS H T. 1.).

lonoBoit oTuyer cocraBasier riaBHBIH MapKIiledaep pyAHHKA HJIH
PYKOBOAHTE/b Ipynnbl HaGJOJeHHs 3a cIABHKeHHeM. [lepBHIi U 3ak-
JIIOUUTE/IbHBIA OTYEeThl JOJIKHBI COEPXKaTh HauGo/ee MOJHbIE CBENeHHS
O T€OJIOTHH MECTODOXKIEHHsl, Da3BHTHH TOPHBIX paboT, COCTaBe Ha-
6Jil0[laTeIbHBIX CTAHUHUH, MEeTOAMKe HaGJIOLeHuH H ap. B npomexyrou-
HBIX OTYeTaXx MOJAPOGHO YKa3bIBAIOT COCTOSIHHE FOPHBIX PabOT M Pe3yiib-
TaThl HAOJIOJeHHH B NMPHHATOH (opMme.

OTueTsl J0/KHBI HAXOLHTbCA HAa 6eCCpOYHOM XpaHeHHH Ha pyIHH-
Ke WM B KOMOHHAaTe€ M MOTYT ObIThb BBICJAHBI CHEUHANH3HPOBAHHBIM
OpraHu3alusiM BO BPEMEHHOE IO0/b30BaHHe [JIsi DPEIIeHHs] BOINpPOCOB
CABHXXEHHsSI M OXpaHbl OOBEKTOB (COCTaBJeHHE YKa3aHWH H NpPaBHI
OXpAaHBl, PEKOMEHJAlHH M0 BEAEHHIO OYHCTHBIX PaboT B mpejenax
NpeNOXpaHHTEJbHbIX 30H) H JPYTHX BOIPOCOB FOPHOrO JeJa.

[MPUJIOXEHHUE 11

OBPABOTKA PE3YJIbTATOB HABJIKONEHUM 3A CIABH)XEHHEM
FOPHbIX MOPOJ U 3EMHOW NMOBEPXHOCTH
HA MMPOTPAMMHUPYEMbIX MUKPOKAJIbKYJISITOPAX

THUNA 3JTEKTPOHUKA MK-61, JIEKTPOHHUKA Bb3-34
(paspaborka BHUMH, B. M. Tanun)

Ilpu cocTaBieHns nporpamm HCMo/b30BaHA CHMBOJIHKA MHKPOKaJb-
KyJasitopa duekTpoHuka MK-61. [{ns BbluucaeHHH Ha MHKDOKaJbKY -
Topax tMna b3—34 Heo6xoauMO H3MEHHTH B nporpammax cieiyiouime
cumBonb: X—II na I1; [T—-X na WII; < ua XY; a Ha A; b ua B;
¢ Ha C; d Ha D; B % Ha W

Ilpn BBOmE nporpammbl cnpaBa Ha MHAHKAaTOpe aBTOMAaTHYeCKH
BBICBEUHBAIOTCS NOPSIAKOBLIA HOMEp ouepenHOH KOMaHIbl H KOABI MOC-
106

JefHuXx Tpex KomaHn. [lpoBepuTh INpPaBWIBHOCTD BBOAA KOMaHbI
TCS
MOXHO, HCnosb3ys B Tabauuax rpady «Kom». EC.IHi_BbICBe‘lHBae c

HeNnpaBH/IbHBIH KO, TO CJ€AyeT Ha)kaTh HA KIaBHLIY HIT u nocsie aToro
BBeCTH TpeGyemylo KoMmMaHay. JIByXiiaroppieé KOMaH[Ibl, Halpumep
BIT 08, HaGpaHHble OMIKOOUYHO, 3aMeHSJOTCS] HOBBIMH NOJIHOCTBIO, T. €.

HYXHO ABax/bl Haxartb Ha kaapuy LT u MOBTOPHO BBECTH o6a orme-
patopa. Ilpu own6ouno HaxkaTok npeduxcHod knaBuwe F cOpoc ee
JeHcTBHS ocyulecTBAsOT HaxarueM Kiasuuin CF. Cuer HyXHO HayM-
HATh TOJNBKO MOCJ€ TPOBEPKH NPaBHJIbHOCTH pabOThbl MPOrpaMMbl IO
KOHTPOJIBHBIM [PHMEpaM.

1. MporpamMma BbIYHCJEHHSI TOPH3OHTAJIBHBIX MPOJOMKEHHH
IJIMH MHTEPBAJIOB MEXJY penepamu

[IporpamMma MO3BO/IET ABTOMATH3HPOBATh BHIUHMC/IEHHE TOPH3OH-
TaJbHBIX TNPOJNOXKEHHH Mexay perepaMH NpoduibHbIX JuHHA. B anro-
pUTMe BBIYMCJEHHS] NPEIyCMOTPEHO BBelIEHHE B H3MEpEHHYIo JIHHY
Tpex MONpaBOK: 32 KOMNApupOBaHWe, 3a TeMNepaTypy M 3a HAKJIOH.
[NonpaBKy 3a KOMINAapHPOBaHHe BBOAAT KaK HCXOJAHYIO BEJHYHHY, ABE
ApYrHe MONPaBKH BBIYMC/ISIOT M BBONAT B H3MEDEHHYIO MJHHY aBTO-
MAaTHYeCKH B XOJe BBINOJHeHHss nporpaMmbl. B mporpaMMe NPHHAT
KO3 HIHeHT JuHeiHOro pacmupenus o=2,05-107" cooTBerct-
BYIOLLMHA pyJeTKaM CO CTaJbHbIM HEpXKaBelOIMM [MOJIOTHOM H TeMmIe-
paTypa KommapupoBanusi +20°C. Ecan namepeHHsi NPOBOLUIH PY:
JIETKOH ¢ KO3 (HIHEHTOM JHHEHHOro pacuinpenus, pasueim 1,15-10
(pKaBelolilee MOJNOTHO), TO B NporpamMme no aapecam 22 u 23 caenyer
nocraButh UHdpy 1. AHaJOrHUHO MOCTYNalOT B TOM CJyyae, eciH
TemIeparypa KOMIapHPOBAaHHsl DPYJETKH He COOTBETCTBYET MPHHSTOH
B nporpamme. [lisi storo B mporpamme no appecam 19 u 20 crapar
HY?KHOE YMCJIO.

HHcTpyKuus oneparopy no BBOAY M NMyCKy MpOrpamMMbi.

1. YCTaHOBHTH pexHMM MPOrpaMMHPOBaHHs, Haxap Knasuuiu B/O,
EoHP

2. Beectu nporpammy (ta6.a. VII). !

3. [lepeiiTh B pexXUM BLIYMCIAEHHHA W OUYHCTHTH MPOTPAMMHBIM YyKa-
szateab F, ABT, B/O. :

4. BBecTH WCXOIHble NaHHBle B ciaefyiouiem nopsake — I, ¢, Al
Hi, H,, 3aBepuiasi BBOA Ka)/0ro uucaa HaxarueM Ha knauuwy C/I1:
LG/ iy AL AL O/ e L s, G

[locse Toro Kak OyneT BBeleHa MOCJHEIHAS HCXOJHasi BeJHYHHA
H, u Haxara kaasuma C/I1, KaqpKyJaAaTop HNPUCTYNUT K BBIYHCICHHIO
FOPH3OHTAJIBHOTO TIPOJIOKEHHs!, 3HAUEHHE KOTOPOro MOABHUTCHA HA MH-
AMKaTOpe MPHMEpHO uepes 8 c.

5. Jlns BHIYMC/IEHHS TOPH30HTAJbHOrO MNPOJIOXKEHUs CJeNyIOLero
HHTepBa/ia MOBTOPHTb BBOJ HCXONHBIX NAHHBIX. ;

O6pasel] XypHajia BBIYHC/IEHHH, MOC/NEAOBATENbHOCTL BBOAA HC-
XOHBIX JAHHBIX M KOHTPOJbHBIE MPHMepH AaHbl B Taba. VIIL
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2. Mporpamma BbIYHCJAEHHS BEPTHKAJIbHbIX

Tab6aunuwa VII

= S% LRI M FOPH3OHTANbHBIX AedOPMALNi U CABHKEHHH
F NN FTOND —~ D =D © E5.; D DN
S|~ —~NOS—abBnS = Sie SO —
S=g NI~ S
% 8" i [lporpamMma M03BOJIsIET MPOBOAMTH OJHOBPEMEHHOE BLIUHC/ICHHE
* OCHOBHbBIX BEJHUYHH fehopMaluil H CABHKEHHH FOPHBIX MOPOA H 3eMHO#H
= : [OBEPXHOCTH M0 OCEaHUsIM PEerepoB H PACCTOSHHUAM MEXKIY HHUMHU. st
4 +  » E L22 noJyyeHust MpaBHJIbHBIX MO 3HaKaM 3HAueHWi BEJHYUH HAaKJIOHA H
S >T< ><>F e i e @éff» KPHBH3HB BO3pacTaHHe HOMEPOB penepos AOMKHO HATH B CTOPOHY,
= = 010 i
2 L | s~ $= aRNS 06paTHYIO POCTHPAHHIO 3aJeXH, /st NPOQHAbHBIX JHHHH, PACTIOJIO0KEH
g HBIX MO MPOCTHPAHMIO, H B CTODOHY HampaBJeHHs MaleHHs 3a/eXH
¢3 VIS NPOQHUIbHBIX JIHHHH, PACHOJOXKEHHbIX BKPECT MNPOCTHPAHHMA. 3a
= .
Sl g HanpaBJeHHe MPOCTHPAHHS 3aJI€XH MPUHUMAIOT HANpaBJeHHE, OTHOCH-
2lE e 2828 TeJbHO KOTOPOrO JIMHHSI MajeHHsi pacrosiaraercsi crnpasa. [Iporpamma
{lenmasantnons g|¢ TRRR COCTaB/eHa Tak, 4TO B pe3yJbTaTe ee NPHUMEHEHHs] HAa MHKDOKaJ/bKy-
i NN D 0D MDD M B JsiTOpe nojiyyaeM BeJHYHHBL i (HakJoH), R (kpuBU3HA), & (FOPHU3OH-
g taabHasi gedopmanusa) U & (rOpHU30OHTa/NbBHOE CIABHXKEHHE) B MOPsIKe,
= S yKa3aHHOM B NpaBod uacT Tabil. [X. CueT HauyHHAIOT C KOHIA MPO-
SE.: 2§g (HIbHOM JIHHHH, T. €. C PenepoB ¢ GONbUINMH HOMEDAMH. [opusonTaib-
5|2RgSgrag-assy 5%; Sty Hble CIABHXKEHHSI pPerepoB pacCYMTHIBAIOT OTHOCHTEJIBHO pernepa ¢ 606J1b-
282 iy wum HomepoM. [TopsfoK BBOAA HCXOAHBIX NAHHbIX nokasau B tabu. IX B
a2 CKOOKaX.
e MHcTpyKuus onepaTtopy no BBOAY W MYCKy Mporpammbl
G g g;—‘:—’gcl’ 1. YcTaHOBHTb peXHUM NPOrpaMMHpOBaHHs, HaXaB KIaBHIIH B/O,
S g EEL L) FLaERE
2ohp +T o 2. Beectu nporpammy (taba. X).
¥ et lao laowmd =0 00 0 L
CEE e
%’E Vg{:’g’ E Ta6auna IX
= = g
. Z Hoxonnple jahHe Pe3yibTarhl BblYHCAEHHS
|l IO ~0D DO — o <1 s N = Ne (1—2 nabnionenus, aara)
S e o o NN NN €3 [0 § q|)1po- A . : |
4 — N o HAb- OpH30H- OPH3OH-
: HOH PERCHA 51);1(:111;:;“ Manna Ocenauue Hakaox KF;"B':;M Taglbuaﬂ Ta/JbHO®
Sidim 2 ' = JHHHH HHTepBana ”"T?psa‘"a 1, MM i-10° ‘]'l > |edopvauns |casuxkenne
B2 wmn 8 ki 2 /o e+ 107 E, MM
S =5
x
e S N G ) . g (16) g
b S s T = e 5 s g 1 (14) (15) 1116 18
s hic = 10474 | 11,576 —7s 19 17
< g Nitid B
B = g 2 567 16 14
<« 5 g (11) (12) i
g [—:- ;;; {?: ) = 3 15,728 16,160 {10) 15
25 o
3 i 3 1 10
OSBRIy 1 R e ® | © i .
& LS | & £4 i o L 12,922 12,978 11 4)
Bl nad : : 4 . 8 6
£ Zof =) =
2| 283 i ; ] (1) 2)
I EAR o s = 20,465 | 20,665 7 Bl e
5|8388388583=="2 : = L T a0 o 3 !
. oL 2 (7) (6)
6 10(5)
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Ta6aupma X

Anpec Komanna Kon Anpec Komanna Kon Anpec Komauna Koz
00 X—>II 2 42 31 C/Il 50 61 — 11
01 1 01 32 bIT 51 62 [—-X d 6r
02 BIT ocC 33 44 44 63 X 12
03 3 03 34 C/I 50 64 X—IT 9 49
04 X—>I1 d 4T 35 5 05 65 In—-X 6 66
05 5 05 36 X—II 4 44 66 = 13
06 X—>I1 4 44 37 3 03 67 C/I1 50
07 7 07 38 X—IT1 0 40 68 I[I—-X 9 69
08 X—>I1 0 40 39 [—-X 1 61 69 I[—-X 2 62
09 [I—-X 2 62 40 C/IT 50 70 + 10
10 BI1 51 41 K X—II 4 L4 71 C/I 50
11 13 13 42 B0 GY 72 X—II 2 42
12 Cc/I 50 43 40 40 73 [1—-X 8 68
13 K X—>IT14| L4 44 [I—-X 8 68 74 X—IT 9 49
14 e o) 5 45 I[I-X 9 69 75 MN—>X'7_°| 67
15 12 12 46 — 11 76 X—II b 4L
16 — 11 47 [—-Xx 7 67 77 [I>X a 6—
17 M—-X d 6r 48 e 13 78 X—II ¢ 4]
18 X 12 49 X—II a 4— 79 'BIT 51
19 X—II 2 42 50 [N—-X ¢ 6] 80 34 34
20 [I-X ¢ 6 51 — 11 \

21 = 13 52 2 02
29 C/Il 50 53 X 12
23 | F o 25 54 TeX'b 6L
24 — 11 55 [1-X 7 67
25 [M—-X b 6L 56 -+ 10
26 -+ 13 57 = 13
20 I[—-X 2 62 58 @/ 50
28 A 50 59 [M—-X 7 67
29 5 ) 25 60 [1-X 6 66
30 | X it 4] ~

3. IlepeiTH B peXHUM BLIYHCAEHHHA M OYHCTHTD NpOrpaMMHBIH yKa-
sareas F, ABT, B/O.

4. Beecru 103 BIT 99, BITB 4 X —~1II 1. .

IIpu Beimonnennu stoit onepauum noce Ha6opa 103 BIT 99 Ha
HHAHKATOpe MOsABHTCS cHrHas own6ku EITOT. Cienyer npogomxurs
BI1 B 4, Ha uHzukatope BbICBeTHTCH CHrHAM EO3, ero manpasasior
B NEPBbIH PErucTp MaMsATH.

5. BBecTu nepBbie ceMb HCXOLHBIX NAaHHBIX B Nopsifike, YKazaHHOM
B Ta61. IX B cko6kax mon Homepamu 1—7, 3aBepuiasi BBOJ KaxJOro
qhctd Haxmarnem Ha waasuiy C/IT: logL o, C/IT; l5_y, C/IT; n,, GAT:
N5, C/H, M6, C/H, [6_5, C/H, 10(6—5), C/H

ITocne BBemenus B KaJbKyJISITOD CEeAbMOH HCXOMIHOH BeJTHUHHBL
loe—5 W Haxarusi knasumu C/IT KaJIbKyJISITOD NPHUCTYHHT K BbIUHC-
JIEHHSIM HCKOMBIX BEeJHYHH.

6. BbiBon naHHBIX: mocJe mepBoro ocraHosa Ha HHIHKATOpE BbI-
CBETHTCH BE/NHYHHA TOPH3OHTAJIBHOH AedopMaliu HHTEepBajsa 6—35.
3anucelBaeM 3T0 4HC/IO B TabJIMIy BBLIYHCIEHHH HA MeCTO, MOKa3aHHOe
HomepoMm 1 (cm. Ta6an. IX). Cuosa yCKaeM KaJbKyJ/SATOp, Ha’KaB
knapuwy C/I1. [Tocae cienyiomero ocranoBa Ha HHIMKAaTOpe MOSIBUT-
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Csl B€JHYHHA TOPH30HTaJIbHOTO CIABHXKEHHS IMpennocyaenHero pemnepa

(B Hauiem cayuae pemnepa 5). 3amucbiBaeM 3TO uHMC/JI0 B Tabjauny Ha
MecTo, 060O3HAUEHHOE HOMEpPOM 2, M MpOJOJKAaeM TaKHM 06pa§OM
[0 TOJydyeHHs] BEJHYMHBl HAK/IOHA HHTepBasa 5—4, 0603HAYEHHOH B
npaBoi yactu TabJuibl HomepoM 7. Hucaa nosBAKIOTCA HA HHIHKATOpe
yepes 2—7 ¢ mocae KaXAOro nycka kajibkynastopa. Ilocsie ouepen-
Horo Haxatusi Ha kuaaBumy C/I1 Ha HHAMKaTOpe MNOSIBUTCS CHrHAJ

. EO3, xoropblii 03Hauaer, 4TO MJs NPOMO/IKEHHS cueTa HeoOXOAUMO

BBECTH B KaJbKyJsTOD C/leIyIOllHe TPH HCXOAHBIX 4HCJIa (OHM NOKa-
3anbl B Ttaba. [X uudpamu 8, 9 u 10 B ckobkax). Beoaum ux B Kajb-
KyJATOp, (HUKCHPYsl Kaxaoe 4YHCJI0 HaxartueM Ha kiaaBumy C/II.
BBens moc/eaHee M3 Tpex uucen W Haxas Ha kaasumy C/I1, moay-
YaloT MOOYEPeNHO 3HAYeHHs CJAEAYIOLIMX UEThIPeX HCKOMBIX BEJIMUHH.
OHu o603HaueHnl B Taba. I1X Homepamu 8, 9,u 10, 11. 3anuceiBaior
ux B TaGauny. Tak mMpopoJkaioT cyeT A0 NOJHOH 06paboTKH NPOodHIIb-
HOH JIMHHM, BBOJASI KaXXAbIH pa3 MNpPU MOsIBJIEHHH HA HHIHUKATOPE CHI-
Haaa EO3 caenyioiide no nopsifky TpPH HCXOJHbi€ BEJIHYHHBI.

7. Ecnu coBepiieHa owmbKa Npu BBOJAE HCXOAHBIX NAHHbIX B Ha-
yaJjie 06paboTKU MPOGHUIbHON JMHUM, TO HEOOXOAMMO HaxkaTh Ha KJja-
Bumid Cy 1 B/O U MOBTOPHO BBECTH MeEpPBble CeMb HCXOAHBIX AaHHbIX
corsiacio m. 5. Eciu c6oli mpousomren B cepefuHe 00pabOTKH MpO-
(UIBbHOH JIMHHM, TO CJleflyeT <«IpPOrHaTb» MNpPOrpamMMmy [0 [MOsIBJIEHHS
Ha uHaukartope curHasa EO3 u BpyuHylo BBeCTH B NaMsTb KaJsbKy-
JATOPa HEOGXOAMMbIE JJsi MPOLOJIKEHHUsSI ¢ MecTa c60s1 AaHHbIE: [ Tpe-
Abiayiiero (mo cbosi) uHtepBana — X —I1 b; 1 MpEAbIAYLIero pe-
nepa — X —I1 9; i npenbinywero untepana — X — Il c¢; § npenn-
nywero penepa — X —II 2. Tlocie 3Toro mnoBTOPHTL BBOA Tpex
MCXO/JHbIX BeJWYMH, HAa KOTOPBIX MpoH3oIle] COOM.

OGpasen xypHaJa U KOHTPOJbHBIH IpHUMEp pacueTa NpeAcCTaBJeHb

B Ttabua. XI.

Ta6aunma XI
Wcxoanbie aannbie (1—2 nabaionenus, aara) PesysbTaThl BHIYUHCACHHH
Ne
il @ Topuson- Iopuson-
q?’f”f" penNépa l/l;;(:ﬁ:;aﬁ Hanna Ocenanue [Hakion Kipﬁ%agu TaJlOIE)H"aﬂ ne- | TanbHOe
n:::ﬂ "HTlipilaM umle‘p:lana n, M i-10° 1o ) (j)og'MlaOliMﬂ cmgnme“;me
o 12,922 12,978 J il 43 ——m
: 4 245 0,52 208
20,465 20,665 2,8 98 —m7—
5 188 —0,30 8
20,215 20,223 8,8 04 t—
6 10
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O6paboTKy naHHBIX HaGJIOLEHHH © ABTOMATH3alHeH rpaguyeckux
MOCTPOCHHH MOXKHO NPoBoAMTL Ha SBM EC-1033 mo nporpamme, paspa-
6orauioi BHUMHW u nepenannoii B OrpacnieBoit oup aJITOPHTMOB
W nporpamm (O®PAIT) Munyraenpoma CCCP. Has  munu-3BM
«HMckpa-1256» Bo BHUMU paspaboraHbl nporpammbl «Hckpa-1111»
H «Hckpa-2ll» [12, 15], TIO3BOJISIIOLLHE 110J1y4aTh NMpHUBeJEHHbIE 3Ha-
HEHHs JIHH ¥ BeJTHYHHBI OCelaHHH, HAKJIOHOB, KPUBH3HBI, FOPU3OHTAb-

HBIX CIBHXKEHHH W AedopMalHil 3eMHO TIOBEPXHOCTH 3@ MEPHOI MeX1y
ABYMsl CepUsIMH HabJI01eHUH.
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