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06 yrBepxnennn PegepaibHbIX HOPM H HPaBHJ B oGTACTH NPOMBILIJICHHOMH

6esonacnoct «IIpaBriia oGecnedeHHsi yCTOHIYHBOCTH OOPTOB H YCTYNOB
KapbepoB, pa3pe30B H OTKOCOB 0TBAJIOB)

B coorserctBuM ¢ mnoamyHkToM 5.2.2.16(1) mnynkra 5 IlomoxeHus
o PenepanvHOit Cyk6e 1O 3KOJOrHYECKOMY, TEXHOJIOTMYECKOMY M AaTOMHOMY
Ha/A30py, YTBEPKAEHHOro mocTanoBieHueM IIpaButennsctBa Poccuiickol Menepanun
ot 30 urons 2004 r. Ne 401 (CoGpanne 3akoHoAarenscTBa Poccuiickoit ®Penepanuy,
2004, Ne 32, c1.3348; 2020, Ne 7, c1. 853), npuKka3bBalo:
1.  VrBepmuts npumiaraeMeie PelepanbHble HOPMEI M IIpaBHIa B 00JIacTH
npoMeIUIeHHOM Oe3omacHocTH «[IpaBwna obecneyeHus ycToHYMBOCTH GOpTOB
1 YCTYTNOB KaphepoB, pa3pe30B H OTKOCOB OTBAJIOB».
2. Hacrosumit mpuka3s BcTynaeT B ciity ¢ 1 saBaps 2021 r. u neicTByer 10

1 saBaps 2027 r.

PykoBoguTtens A B. Anémun
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®EJEPAJIBHBIE HOPMbI H ITPABHJIA
B OBJIACTH ITIPOMBILNIJIEHHOM BE3OITIACHOCTH
«[IPABHJIA OBECIIEYEHHS YCTOMYHUBOCTH BOPTOB M YCTYIIOB
KAPBEPOB, PA3ZPE30B H OTKOCOB OTBAJIOB»

I. OBJIACTh IPUMEHEHMWS

1. Hacrosmue @emepanbHbie HOPMEI W IpaBMia B ob6nacTu
IpoMBIIIeHHOM GesomacHocTn «IIpaBmiia obecredeHus yCTOHIHBOCTH 6OpTOB H
YCTYNIOB KaphepoB, pa3pe3oB M OTKOCOB oTBalioB» (mamee — Ilpasuna)
YCTaHABIHMBAIOT TPeGOBaHMs INPOMBIIUIEHHOH Ge3omacHOCTH M 0€30macHOro
IIOJE30BAHHSL HEAPaMH Ha 06BEKTaX BEeJCHHUS TOPHBIX PabOT OTKPHITHIM CIOCOOOM,
HanpaBJieHHbIe Ha NpeAyNpexAeHHe aBaphi, HHOHICHTOB, CIy4acB TpaBMaTH3Ma H
obecriedenre XH3HU M 30OPOBbs HACeJICHHSA B 30HAX BIMAHHUSA pabOT, CBA3AHHEIX C
I0JIb30BaHHUEM HEJpaMH.

2. IlpaBuna ycTaHaBNMBAIOT TPeOOBaHHSA K MHXXECHEPHO-F€OJOrHYECKOMY
¥ THIPOre0JIOTHYeCKOMY M3Y4EHHIO MPHPOAHLIX U TEXHOICHHBIX MAaCCHBOB I'OPHBIX
OpoJ, criocobaM ¥ MeToaM pacuéra YyCTOWIMBOCTH GOPTOB H YCTYIIOB KaphepoB,
pa3pe3oB M OTKOCOB OTBAJIOB (Ziajee COOTBETCTBEHHO — OLICHKAa YCTOHMYHMBOCTH,
ycTynbel, 6opTa, OTKOCHI), OpraHM3allAM CHCTeM HaOmoneHH# 3a pa3BUTHEM
neGOpMALIHOHHEIX IIPOLIECCOB, ONpEfeNsiOT Mepsl 10  NPEeRyNpeXICHHIO
HENpHeMJIEMOr0 PHCKa PasBUTHA Ae(opMalHOHHBIX NPONECCOB HA BCEX CTAmMsX
IPOEKTHPOBAHHSA, SKCIUTyaTallid, TEXHAYECKOTr0 MEPEBOOPYXKECHHS M JIHKBHIAHH
(KOHCepBalKi) KaphepoB, pa3pe30B U OTBAJIOB.

3.  Tpebopanus IIpaBuin ABIAIOTCSA 06A3aTENLHBIMU 1A IOPHANIECKHX JIHI]
(AHOMBUAYAIBHBIX TPEANpPUHUMATEIEH), OCYIIECTRIMIOMMUX BeJieHHe FOPHBIX paboTt

H (1H) paspaboTKy MECTOPOXAEHHUM MOJIE3HBIX HCKOMAEMEIX OTKPBITHIM CIIOCO60M,
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a TaKKe NPOEKTHPOBaHHWE, BBOJ B AKCIUIyaTallHIO, KOHCEPBALUIO H IMKBHIAIMIO
KapbhepoB, pa3pe30B U OTBAJIOB.

4. O6GocHOBaHME MMAapaMETPOB YCTOMYMBOCTH YCTYIOB, OOPTOB M OTKOCOB
OTBAJIOB, a TAKXE MEPEeYeHb Mep MO 00EeCIEeUeHHIO0 HX YCTOHUMBOCTH OINPEEIAETCS
TEeXHWYECKMM IIPOEKTOM pa3paboTKH MECTOPOXKACHHS IIONIE3HBIX MCKOIAaeMbIX
u (W) WHOM IPOEKTHOW JOKyMeHTanueidl Ha BBINOJHEHHE paboT, CBA3aHHBIX
¢ TOJNB30BaHMEM OJKCILUIyaTHpyIoLIell opraHu3alieil ydJacTKOB Hejp (mamee —
IIPOEKTHasA JOKyMEHTALHs).

W3ydyeHre MacCHBOB TOPHBIX IIOpO [JODKHO BECTHCh Ha CTagusx
reoJIoropasBelkKH, MPOEKTHPOBAHHA; SKCIUTyaTallMM MECTOPOXKACHHS IOJIE3HBIX
HUCKOmaeMbIX W (WIM) YydYacTKa HeAp, OTBaJooOpa3oBaHHUs, JIHKBHAAIMH
(KoHCepBaLMK) TOPHBIX BBIPAOOTOK (Aanee — OOBEKT BENCHHSA OTKPBITEIX TOPHBIX
pabor).

B caydae ecnm Ha TNpeNIIECTBYIOIINX IPOEKTHPOBAaHHIO HOBOH CTalMH
OCBOGHHS MECTOPOXJCHHS OBUI BBINOJNHEH BeCh TpeOyeMBIf  KOMILIEKC
HCCIeqoBaHuii  (ompezenseTrci NPOEKTHOH oOpraHM3alieli), MXONOJHHTEIbHBIX
HH)XEHEPHO-TEOJIOTHYECKUX UCCIIeIOBaHUH HEe IPOBOUTCS.

5. Opranuzanus, SKCIUTyaTHpyomas 00beKT BeIeHHS OTKPBITHIX T'OPHBIX
pabort, noJpkHa 06eCTIeYUTh:

KOHTPOJIb 32 COOMIONEHHEM INPOEKTHBIX IapaMeTpoB OOpPTOB M YCTYNOB
Kapbepa, pa3pe3a # OTKOCOB OTBaJIa;

IpOBeIeHHE BHU3yaANbHBIX 1 MHCTPYMEHTAIBLHBIX HabMIONEeHHH 32 COCTOSHHEM
O0pTOB, YCTYIIOB ¥ OTKOCOB;

BBIABJICHHE 30H M YYacTKOB BO3MOXKHOTO MpOSBJICHHA pa3pylIaromuX
nedopmanuii 60pToB, 6OPTOB, YCTYIIOB M OTKOCOB M OpraHU3aIMIO HAa 3THUX y4acTKax
CTAllMOHAPHBIX HMHCTPYMEHTAIbHbIX HAOMOAeHHH M (WiIM) NHCTaHLHOHHOTO

MOHHTOPHHTA,
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H3ydYeHHE BBISABICHHBIX HAapyIMIeHUH YCTOHYMBOCTH GOPTOB, yCTYIIOB, OTKOCOB,
JOKYMEHTHpPOBaHHE HapyIIeHHi, YCTAaHOBJICHHWE XapaKTepa HapyLICHHH, CTENeHU
ONMaCHOCTH U MPUYMH BO3SHUKHOBEHHS;

HU3yYeHHE TeOJIOTHYECKMX, HHXEHEPHO-TE€0JIOTHYECKUX, THAPOre0JOrHYeCcKuX
YCIOBUH MECTOPOXXAEHHS, CTPYKTYPbl M YCIIOBHI 3aneraHus IOPOXHBIX CIOEB,
MacCHBa FOPHBIX IIOPOJ U IIOPOJ OCHOBAHUS OTBAJIOB;

pa3paboTKy W BbINONHEHHE (IpOBENEHHE) MPOTUBOAE(POPMATUOHHEIX
MEpONPHUATHI, B TOM YHCIIE yKpeIUIEHHe OCHa0JIeHHBIX 30H U Y4YacTKOB, JHOO
U3MeHeHHe Npoduis YCTYmOB Ha OTHX Y4YacTKax, JuOo obecredeHue 3ampera
JIOCTYTIa B OIIACHYIO 30HY IIPH YCIOBHH, YTO B Heit He BeoyTcs TOpHBIE paboThI;

KOHTPOJIb 33  COCTOSHHEM  IpPOTHBONE(GOPMAlMOHHBIX  COOPYXEHHM
¥ BBINOJHEHHEM MEpONPHATHH, NpPEeNOTBPAMIAIOIINX HapylleHHe YCTOWYMBOCTH
GOpTOB, YCTYIIOB, OTKOCOB;

COXpaHHOCTh OOBEKTOB, PpacCHOJIOKEHHBIX Ha 3€MHOH IIOBEPXHOCTH
B IPaHMIAX TOPHBIX OTBOJOB M Ha NPHJIETAIOLINX K HAM TEPPUTOPHSX;

JTMKBHIALMIO (peKyJbTHBALWIO) 00BbEKTa BEIEHUS OTKPBITBIX TOpPHBIX pabor,
TI0CJIe 3aBeplleHus FTOPHBIX PaboT.

6. B ciyuae BbIABIEHHS B IIpollecce 3KCIUTyaTamWH, TEXHHIECKOTO
IepEeBOOPYXKEHHs, JIMKBUAANWM (KOHCEpBallMHM) Kapbepa, pas3pe3a, OTBala
OTKJIOHEHHH OT 3Ha4eHH# (HU3NKO-MEXaHWYECKHX XapaKTepUCTHK U (WIHN)
CTPYKTYpHI MAaCCHBa FOPHBIX MOPOJI, NPUHATHIX IPH OLEHKE YCTONYHBOCTH yCTYIOB,
OOpTOB, OTKOCOB IIpH IMPOEKTUPOBAHUH, SKCILTyaTHpYIOIIeH opraHu3anuei Io/DKeH
HPOBOIUTHCA MepepacyéT mapaMeTpoB OOPTOB M YCTYIOB HJIM OTKOCOB OTBaia, C
yqéTOM BHOBb IOJyYEHHbIX MCXOAHBIX JaHHBIX. JINs BBHIMONHEHHS paboT Mo
nepepacyeTy IapaMeTpoB FOPHOTEXHHYECKHX KOHCTPYKIMif HA OCHOBaHUHM pelleHUs
TEXHUYECKOTO PYKOBOJUTENS IKCILTyaTHPYIOIIEe# OpraHu3allid MOT'YT IPUBIEKAaThCS
IPOEKTHbIE U (MJIK) HayUHbIE OpraHU3all|iH.

JlonycTuMble OTKIIOHEHHs OT IIapaMeTpoB OOpTOB, YCTYNOB, OTKOCOB,

a TaK)xe JOIMYCTHMBIe 3HaUeHus nedopmaimii 60pTOB, YCTYIIOB, OTKOCOB, TO3EMHBIX
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rOpHBIX BHIPAOOTOK (IIpH HAIM4YHMM) M PACHOJOXEHHBIX B 30HaX BPEIHOTO BIIUSHHSA
TOpHEIX pa3paboTok 0OBEKTOB HA 3eMHOM NOBEPXHOCTH (fiajiee — TOPHBIE BRIPabOTKH,
06BEKTHI) JODKHBI CONEPXKATHCS B IPOSKTHOH JOKyMEHTAIIMH.

7. JIns oOocHOBaHWS IapamMeTpoB OOpPTOB, YCTYNOB, OTKOCOB IIpH
OCYIECTBIIEHMH TEXHHYECKOTO II€PEeBOOPYKEHHs, B IIPOIECCE IKCILIyaTalHH,
JUKBHAAIMH (KOHCEpBalMHM) 00BEKTa BENCHUS OTKPBITHIX TOPHBIX PaboT MODKHBI
YUYMTHIBATBCA  Ppe3y/IbTaThl HHXXEHEPHO-TEOJOrHYECKOro, THAPOre0IOTHYECKOro
M3yYEHHS MacCHBa M MOHHTOPDHHIA YCTOMYHMBOCTH Ha MpPEABIAYIMX JTamax
oTpabOTKH MECTOPOXXAEHHsA K paboT o oTBaooOpasoBaHHIO. B ciydasx, xoraa
¢akTHYeCKHe mapaMeTpbl YCTOHYMBOCTH OOpTOB, YCTYIIOB M OTKOCOB HE
COOTBETCTBYIOT IPOEKTHBIM H IPEBBIIAIOT JOMYCTHMBIE OTKIOHEHHMS, a TaKkKe
IOIyCTHMBIE 3HaYeHHs AepopManuii 60pTOB, YCTYIIOB, OTKOCOB, TOPHBIX BHIPabOTOK
H 00BEKTOB B MPOEKTHYIO JOKYMEHTALHIO BHOCATCS COOTBETCTBYIOLIME H3MEHEHHS
(momoyHEHUS).

8. OKCIUTyaTUpyIolleif opraHu3anyeil HODKEH BBINONHATHECA IPOTHO3
yCTOHYMBOCTH OOpPTOB M YCTYNOB KaphepoB, pa3pe3oB M OTKOCOB OTBaJOB,
Pe3yJIbTaThl KOTOPOrO SBIIOTCS OCHOBOM Pa3spabOTKH NPOTHBONE()OPMAIHOHHBIX
MEPONPHUATHIA, BKIIOYAEMBIX B IUIaH pa3BUTHUSA TOpPHBIX paboOT Ha INpeACTOAIHiH
KaJICHIAapHBIH O,

9. IlporHo3 ycroifyuBocTH OOpPTOB M YCTYNOB KaphepoB, pa3pe3oB H
OTKOCOB OTBAJIOB SIBIIIETCS 00A3aTENILHBIM AJI1 OOBEKTOB BEEHHS OTKPBITBIX TOPHBIX
pa6or II xmacca omacHocTH ¥ (WiM) INpd KOMOMHUpOBaHHO# pa3paboTke
MECTOPOXKIECHHUS.

B crmydasix, Korja OTKJIOHEHMS OT NPOEKTHBIX NapaMmeTpoB M AedopManmii
6OpTOB H YCTYNOB KapbepoB, pa3pe30B M OTKOCOB OTBAJOB HE HApyIIalOT

TpeOoBaHU# 6€30MacCHOCTH, IIPOTrHO3 YCTOWYMBOCTH AOIYCKAETCS He IIPOU3BOAUTS.

II. ®AKTOPBI, BJIUSIOIIUE HA YCTOMYUBOCTH BOPTOB, YCTYIIOB
KAPBEPOB, PA3ZPE30B U OTKOCOB OTBAJIOB

10. ®akTopel B 3aBHCHMOCTH OT TOpPHO-TEOJIOTHYECKHX YCIIOBHM
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[I0JIb30BAHUSA HEJPpaMH ONpeAeNSIOTCS MPOEKTHOH HOKYMEHTalUUe! Ha I0JIb30BaHHE
Y4aCTKOM HeJIp M MOTYT YTOYHSATHCS B IPOLIECCE 3KCILIyaTalldd MECTOPOXICHHA
(ydacTka Henp).

11. TIlpu oneHke ycTOWYMBOCTH OOpPTOB M YCTYNOB KapbhepoB, pa3pe3oB
B MAaCCHBaX CKAJbHBIX M MOJYCKAJIbHBIX FOPHBIX MOPOJ YYUTHIBAIOTCS Pe3ylbTaThbl
HCCIIeIOBaHMH, XapaKTEepU3YyIOIKUX JAHHBII MacCHB, K KOTOPBIM OTHOCSITCS:

IPOCTPAaHCTBEHHAs! OPHEHTHPOBKA KPYNHBIX Pa3phIBHBIX HapYIICHHA MEXAY
co00ii ¥ MOBEPXHOCTBIO Kapbepa, pa3pesa;

I'yCTOTa, NPOTSHKEHHOCTh H COCTOSHHE OCHOBHBIX CHCTEM TpEIIUH, HX
OPHEHTHPOBKA OTHOCHTEJIFHO OBEPXHOCTH YCTYNOB B OOpTOB;

bu3HIECKHEe XapaKTEPUCTHKH FOPHBIX IOPOT;

[IPOYHOCTHBIE XapaKTEePHCTHKH FOPHBIX IIOPOA;

TIPOYHOCTHBIE XapaKTePHUCTHKH KOHTAKTOB MOpPOA U APYTHX IMOBEPXHOCTEH
OCJIa0JICHHI;

YPOBEHbD NO/3eMHBIX BOJ;

Ae¢popMalliOHHbIE XapaKTEPHUCTHKH MacCHBa FOPHBIX IIOPOL;

TEMIICPAaTypHbIl  peXHM, MPOSBIAIOMMUIACS B  HENPEPHIBHOM  ILHKIE
OTTaWBaHHA-3aMep3aHUs TOPHBIX TOPOL;

IapaMeTphsl IPUPOAHOIO OIS HANpsHKEHMH.

12. Tlpm oueHke yCTOWYMBOCTH OOpPTOB M YCTYNOB KaphepoB, pa3pe3oB
B MacCHBax QUCIEPCHBIX TOPHBIX MOPOJ YYHUTHIBAIOTCA pe3ybTaThl UCCIEAOBaHUM,
XapaKTepU3YIOIIUE JaHHbIH MacCHB, K KOTOPBIM OTHOCSITCSL:

HaOyxaHHWe, CHH)KEHHE IIPOYHOCTH H pa3BUTHE JIOKAIBHBIX JedopMaiuii
YCTYIIOB H HX Ipynii;

pa3BuTHe nporeccoB cydhdo3un, pacTBOpEeHHUs, BHIBETPUBAHUS;

BOJIOHACHIIICHHOCTH nopon, Haju4yue BOAOCOOPHBIX IJIoLaAei
C 3aTpYAHEHHOM pa3rpy3KoH;

KOJITYECTBO arMOC(HEpHBIX OCAKOB, XapaKkTep A0, MOIHOCTb CHETOBOTO

IIOKpOBa U NNPOAOJDKHUTEIBHOCTD €I'0 TastHUS




TeMIEepaTypHbI peXuUM paiioHa, TIIyOMHa CE30HHOrO IIPOMEp3aHUs H
OTTauBaHHUA MOPOT;

IpaHyJIOMETPUYECKHI 1 MAHEPAIbHBINA COCTAB MOPOL;

YHCJIO IJIACTUYHOCTH M II0Ka3aTellb TeKy4eCTH (JUIs IIIMHUCTHIX TIOPO.);

€CTECTBEHHAs BJIAXXHOCTH;

OTHOCHTENIbHAA HAedopManus HaOyxaHus Oe3 Harpy3ku (Uis TIVIMHHCTBIX
TIOpOX);

OTHOCHTEJIbHAA JedopMalysi TPOCATOYHOCTH (IS ITIMHUCTHIX TIOPON);

K03(HUIIMEHTE MOPUCTOCTH M BOAOHACHIIIEHHS (I KPYyNMHOOOIOMOYHBIX
T'PYHTOB H HECKOB); .

OTHOCHTEJIbHOE COJiepXKaHUE OPraHu4eCcKoro BEMECTBa;

KOMIIPECCHOHHbIE CBOMCTBa IIOPOZ;

TEMIEpaTyPHO-IPOYHOCTHEIE CBOWCTBA TOPHBIX TIOPOX H KOHTAaKTOB,
KPHOTE€HHas CTPYKTYpa, JIbJUCTOCTb.

. 13. PacuéT YCTOMYHBOCTH GOPTOB, YCTYNOB, OTKOCOB IPOBOITHTCA
Ha CTaguyl NPOEKTHPOBaHHSA AU((EepeHIHPOBAaHHO MO KjIaccaM MacCHBOB T'OPHBIX
nopox (ko3pPuureHTy KpenocTH FrOpHBIX MOPOA), KOTOPEIMH SIBJIAIOTCA:

CKaJIbHbIE TOPO/IbI, 00IafaroNIHe KECTKAMH CTPYKTYPHBIMH CBS3SMHU;

IUCIIEPCHBIE HOPOAEI c pusnuecknmu, bU3UKO-XUMUYECKIUMHU
U MEXaHMYECKUMM CTPYKTYPHBIMH CBS3SMH, KOTOpPBI€ MOAPA3AEIAIOTCS HA CBA3HBIE
M HECBA3HBIE (CBITy4HeE);

MEp3nble Mopofsl, obnanalye, Hapsay CO CTPYKTYPHBIMH CBS3SIMH TaJIBIX
IIOpO, KPHOreHHBIMH CBA3sAMH (3a cyer Jjbaa). Ilo THIy CTPYKTYpHBIX CBs3eil
Mep3Jible TOPOABI NOAPA3ACIAIOTCS Ha CICIYIOLIHE MOAKIacChI:

CKaJIbHBIX Mep3JIBIX MOPOJ;

JUCIEPCHBIX MEP3JIBIX IOPO;

JEIAHBIX TOPOJ (l'IOpOI[BI TOJIBKO ¢ KpHOTCHHBIMH CBSIBSIMH).
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I1II. TPEBOBAHHUSA K HH)KEHEPHO-TEOJIOTHYECKOMY U3YYEHHIO
U PAMOHUPOBAHUIO MACCHUBA I'OPHBIX IOPOJ

14. IlporpaMmMa HH)XEHEPHO-TEOJIOTHYECKHX paboT pa3pabarbiBaeTcs
H BBITOJIHAETCA OJKCIUTyaTHPYIOLIMMH OpraHM3alMsMM Ha OCHOBAaHHMH aHalu3a
¢bakTOpOB,  ONpEAENAIOIUX  YCTOMYMBOCTH  OOpTOB,  YCTYNOB, OTKOCOB
Ha MECTOPOXKICHUH.

O0beM H METOAWKAa WHXEHEPHO-TeOJIOTHYECKUX paboT oOmpenensoTcs
B 3aBHCHMOCTH OT CTEIEHHU CJIOXHOCTH T€0JIOTHYECKOTO CTPOECHUS MECTOPOXKICHUS
H CTagdd ero OCBOEHHS Ha OCHOBaHMH TpeOOBaHUH, YCTaHOBJIEHHBIX
B npunoxxeHuu Ne 1 k IlpaBunam.

15. CocraB paboT N0 HWHXEHEPHO-TEOJNOTHUYECKOMY H3Yy4YEHHIO JOJDKCH
BKJIIOYATh:

JUIS CKATBHBIX M NOJYCKAJIbHBIX MacCHBOB: OI€HKY OpHEHTHPOBKH, I'YCTOTHI,
NPOTSHKEHHOCTH, IIEPOXOBATOCTH IOBEPXHOCTEH OCHOBHBIX CHCTEM TpEUIMH H
HOIAYNSA B HHUX 3alOJHHTENS, OIpeleleHHe (U3NYECKHUX, IPOYHOCTHBIX H
ne(pOopMaIliOHHBIX XapaKTEPUCTHK TOPHBIX IOPOJ M KOHTaKTOB,;

UL MAacCHBOB JHCIEPCHBIX IIOpPOA: HM3y4YEHHE TPaHyJIOMETPUYECKOTO U
MHHEPAIBHOTO COCTaBa, €CTECTBEHHOH BJIAXXHOCTH M ITOPHUCTOCTH, OIpeAeNIeHHe
CHEIUIEHUs, YIJla BHYTPEHHErO TpEHHUs, 4YHCla IUIAaCTUYHOCTH M IOKasaresei
TEKy4€CTH, KOMIIPECCHOHHBIX CBOHCTB IIOPOL;

Insi MEP3NBIX MAMUCIEPCHBIX MOpOA JONOJHUTENBHO MPOBOJUTCA OLIEHKA
TEMIIEPAaTypHO-IIPOYHOCTHBIX CBOMCTB, KpHOT€HHOH CTPYKTYpBI, JIBAUCTOCTH,
MPOCaA04YHOCTH.

16. HHXeHepHO-reoJoru4eckoe U3y4YEeHUE CKaJIbHBIX MAacCHBOB
B IPUKOHTYPHO# 30HE OOPTOB KapbepOB U pa3pe30B JOJDKHO BKIIIOYATh:

YCTaHOBJIEHHE MECTOMOJIOKEeHUS U OPHEHTHPOBKH MOBEPXHOCTeH ocnabiieHus
OTHOCUTEJIBHO YCTYIIOB C ONPENEIICHUEM UEPAPXUYECKUX YPOBHEH;

OIlpeJielIeHHe IapaMeTpoB IIOBEPXHOCTeH ocnalleHuss KakIoro YpOBHA
HepapXuM, BKIIOYas TYCTOTy, NPOTSKEHHOCTh M INMPUHY DPACKPHITHA TpELIUH,

H3MCHYMBOCTh JJICMCHTOB 3ajleraHudA, IIE€pOXOBATOCTh, a TaKXeE CBOICTBA




3aloJIHUTEIA TPCIUH,

ompejieJieHAe TPOYHOCTHBIX H JeOpMAallMOHHBIX XapaKTEPHCTHK MAacCHBa,
CTPYKTYPHBIX OJIOKOB OPHBIX IIOPOJ H 30H, IPMMBIKAIOIIMX K KPYITHBIM Pa3phIBHEIM
reoJIOTHYECKUM HapyLICHHSIM.

17. IllupvHa TPHKOHTYPHON 30HBI, ONpeReNsIomel ycToHYMBOCTE GopTa
Kappepa, paspe3a, B TMpeAenax KOTOPOH [TODKHO BBINMOJHATECS HHXXCHEPHO-
reoJIOrMYECKOe U3yYeHHEe MacCHBa, OTPAHUYMBACTCS T'€OMETPHUYECCKHMH pasMepaMu
IIPH3MBEI BO3MOXKHOTO OOpYILIEHHS W ONpenelseTcs NpH pa3paboTKe MpOrpamMMel
MHXXEHEPHO-T€0JIOTHYECKOT0 M3Y4YEeHHs MacCMBa JUIS Ka)KIOTO0 MECTOPOXKIACHHS
(yyacTka HeJp) B 3aBHCHMOCTH OT KOHCTPYKTHBHEIX IIapaMETPOB MPOEKTHPYEMOIo
Kapbepa, pa3pesa.

B npenenax Npu3MBl BO3MOXXHOTO OOpyIIeHHs JomyckaeTcs (opMHUpOBAaTh
00beKTBI HHGPACTPYKTYPhl, HAX0XACHHE JIIOJCH U MEXaHH3MOB.

18. Ilo wMepe yriayOku Kapbepa, pa3pe3a, C NEPHOOWYHOCTEIO,
YCTaHOBJICHHO# INpPOEKTHOH INOKyMEHTaluMeHd Ha IPOH3BOACTBO MapKIIEHIEepCKHX
paboT, IPOBOAUTCA KapTHPOBAHHE YCTYIIOB Ha KaXIOM BHOBb BCKPBITOM I'OPM30HTE
C HAaHECEHWEM BBIBJIEHHEIX CTPYKTYPHBIX 3JIEMEHTOB Ha TrOpHO-rpaduuecKyro
JOKYMEHTAIIHIO.

VYuacTku, noaBep)xeHHbIe AedopMalusIM, HaHOCATCS (OKOHTYPHBAIOTCS) IOCIIE
UX OOHapy)XXeHHS MW HAHOCATCA Ha TOPHO-TPAQUUYECKYI0 IOKYMEHTAIHIO
B CPOKH, YCTaHOBJICHHbIE IIPOEKTHOH JOKyMEHTAallME€ Ha IPOU3BOJACTBO
Mapkineiepckux pabor.

19. TIlo pesynbrataM MHXEHEPHO-T€OJOIHYECKOTO HM3Yy4YEHHS MacCHBa
TOPHBIX MOpOJ i 00BbEKTOB ¢ 00BEMOM DPa3pabOTKH rOpHOH Macchl 1 MHIUIMOH
KyOM4YeCKHX MeTpOoB H Gojiee M IpH KOMOWHHUPOBAHHOM CIOCOO€ BEIEHHMS TOPHBIX
paboT COCTaBJISETCS reoMexXaHnueckas MOJeNb MeCTOpOXeHus (Y4acTKa Help), B
KOTOpO# oTpaxkaeTcs:

neTporpapudeckuii 1 MUHEpAIbHBIA COCTaB MaCCHBA FOPHBIX IOPOJ;

OCHOBHBIC H BTOPOCTCIICHHBIE CTPYKTYPBI (paSJIOMBI, . HamnJaCToOBaHHCE,




CKJIa4aTOCTh, CHCTEMBI TPELIHH);

IMPOYHOCTHBIE XapaKTCPUCTUKH IIOPOA B 06])&3].16, COIIPOTUBJICHUEC CABUTY IIO

NMOBCPXHOCTAM OCJ'Ia6J'IeHI/ISI, IIPpOYHOCTh MAaCCHBaA IIOPOA,

dusnueckue U qePOpPMANHOHHBIX XapaKTePUCTUKHU IOPOJ U MacCHBa,;

THAPOr€OJIOTHYCCKHAE JJIEMEHTHI, (bHIII)’I‘paIII/IOHHHe H €MKOCTHBIE€ CBOMNCTBa

IOPOJ, PEXHMBI IIEPETOKOB, YPOBHH IOA3EMHBIX BOZ, paclpeAeicHUE IIOPOBOIO

JaBJICHHUA,

TEMIIEpPaTypPHBIA peXUM MacCHBa;

CEUCMHUYHOCTh TEPPUTOPHUH;

CYIECTBYIOIE FOPHBIE€ BEIPAOOTKHU ¥ IIyCTOTHI;

[IapaMeTphbl IPAPOTHOTO MOJIS HAIPsDKEHMI.

netporpadH4yecKuii ¥ MUHEpaIbHbIH COCTaB MacCHBa TOPHEIX MTOPOL;

OCHOBHBIE H BTOPOCTCIICHHBIC CTPYKTYPBI (pa3J'IOMI>I, HaIlJ1aCTOBaHHUCE,

CKJIaI4aTOCTh, CACTEMBI TPEIIHH );

IIPOYHOCTh NOpPOJA B 06])33116, COIIPOTHBJIEHHE CIABUTY IO IMOBEPXHOCTIM

OCJ'Ia6JIeHI/I}I, IIPOYHOCTh MAaCCHBA IIOPOI,

¢usnyeckue u nedhopManHOHHbIE XaPAKTEPUCTHUKHU TIOPO ¥ MACCUBA,

THAPOTrCOJIOrHYCCKHE SNIEMEHTBI, THApPAaBIMYECKass IPOBOJAUMOCTb, PEXKUMBI

IICPCTOKOB, YPOBHH MOA3EMHBIX BOJ, PaclpeaCICHHEC IOPOBOI'o AaBJICHUS,

TEMIIEpaTYPHbIH PEXHUM MacCHBa;
CEHCMUYHOCTH TEPPUTOPHH;

CYIIECTBYIOIIME TOPHBIE BRIPAOOTKH M IIYCTOTEI;
napaMeTphl IPUPOAHOTO MOJIS HANPKEHHIA.

20. Bug reomexaHW4ecKoH  MomenmH  (OBYX- MM TPEXMEPHOE

NIPOCTPAHCTBEHHOE IpeACTaBleHHe) H THO (UMpoBas W/MIM Ha GYMaXHBIX

HOCHTENSIX) OMpeseNseTcs SKCILTyaTupylomel opranusaunueii. [To mepe pa3BuTHS

OTKPAITBIX TOPHBIX pa60T, HO HE€ PEXE€ OOHOI0 pasa B rof, recoMeXaHu4eckasis Moaellb

MECTOPOXXIACHHUS HOO/DKHAa YTOYHATBCS HA OCHOBE MHXXEHEPHO-TE€OJIOTHYECKOro

U3y4EHHs MacCHBa TOPHBIX MOPOLI.
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21. B npomecce SKCIUTyaTalldd MECTOPOXACHHS IO pe3yibTaTaM
HH)KEHEPHO-TEOJIOTHYECKOT0 M3Y4YEeHHs MAacCHBa TODHBIX IIOPOJ JHOMYCKaeTcs
BHECEHHE H3MEHEHHIl B MPOEKTHYIO JOKYMEHTAHIO C KOPPEKTUPOBKOH IMapaMeTpoB
OOpTOB, YCTYNOB, OTKOCOB. BHeceHMe W3MEHEHHH B IPOEKTHYIO INOKYMEHTAIlHIO
HPOU3BOIUTCS IPOSKTHOH OpraHu3alluei.

22. HHXeHepHO-TeoJIOTHIECKOe H3yYSHHE BhINOIHICTCS SKCILTyaTHPYOLIeH
OpraHu3aiuei Win coenualu3upOBAHHON OpraHH3alHeH.

23. Jlnsa oO0BEKTOB BEIEHHS OTKPHITHIX FOpHBIX pabor II kiacca omacHoCTH
U pH KOMOMHUPOBAaHHOH pa3paboTKe MECTOPOXAEHUH B Ipeenax MpHOOPTOBOro
MAacCHBA  BBINOJHSETCS HWH)XCHEPHO-TEOJIOTHYECKOE M THIPOTE€OJIOTHYECKOoe
paiioHHpOBaHWE MaCCHBOB TODHBIX IOPOJ (Hanee — HMHXEHEPHO-T€OJIOTHYECKOe
paiOHHPOBaHUE), KOTOPOe JOIDKHO COIEpXaTh: ONpeNeIeHHe I'PaHHUl] OAHOPOAHBIX
y4acTKOB HeNp, MOJENs BeposTHOro AehopMHpOBaHMs, METOAB pacy€Ta
ycroiuuBOCTH GOPTOB H YCTYyIOB KaphepoB, Ppa3pe30B, CIIOCOOBI YIPaBJICHHS
HUX YCTOWYHBOCTBIO.

UHXeHepHO-TEOIOTHYECKOE  palilOHHPOBaHHE  JOJDKHO  BBINOJHATHCSH
CHeNMabHOM  rpynmoit 1o  HabmoAeHHI0O 33  YCTOWYMBOCTBIO  MIIM
CIEeIMAIM3UPOBAaHHON OpraHu3anuei.

24, OcCHOBON HWHXEHEPHO-T€OJIOTHYECKOIO0 DPAllOHMpPOBaHUSA  SABIIAIOTCS
MaTepHalIbl T€0JIOTHYECKOro U HHXCHEPHO-T€OJIOTUYECKOr0  HM3YyYEHHs

MECTOPOXICHHUS (yqacnca Henp) Ha BCECX CTaIHUAX €0 OCBOCHU.

IV. TPEBOBAHMUS K 'HIPOTEOQJIOTHYECKOMY U3YYEHHUIO
MACCHUBA I'OPHBIX IIOPOJ
25. UW3ydyeHHWe THOPOTCOJOTHYECKHX  YCJIOBHH  (THAPOT€OJOTHYECKOEe

M3yYeHHe) MacCHBa TOpPHBIX MOPOJ MECTOPOXIECHHS HODKHO OCYLIECTBIATHCS
IO CTelMaNbHEIM IIporpaMmMaM (perjiaMeHTaM) COBMECTHMBIM C ITpOrpaMMamu paboT
IO H3Yy4YEeHHI0 €ro WHXEHEPHO-T€OJOTMYECKAX YCIOBHH B  COOTBETCTBHHM
C TpeOOBaHUAMH, YCTAaHOBJIIEHHbIMH B mpunoxeHun Ne 2 x Ilpasunam.

I'IporpaMMa TAAPOTCOJIOTHYICCKOT0 H3YUCHHUS pa3pa6aTHBaeTc5l N BBINOJHACTCA
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3KCILTyaTHpYIOIIeH opraHu3aunuedi W (WIM) CleNuaJu3upOBaHHON oOpraHu3anuen
Ha BCEX CTaAMSIX OCBOCHMS MECTOPOXKICHHUS.

I'uaporeonornyeckoe H3ydyeHHE MeECTOpPOXKIeHMs (yd9acTka HeIp) HOJDKHO
BKJIIOYATh:

OIEHKY H THIH3AIUI0 TUAPOreOJOrHYEeCKUX YCIOBHH YyYacTKa Hep,
IPEeJOCTaBICHHOr0 B IIONb30BaHWE M (WIM) IUIOIMajeld 3ajJeraHds IOJE3HLIX
HCKOIIaeMBbIX;

CXEeMaTH3aIHi0 yCIOBU# DUIBTpalUU MON3EMHBIX BOJ K FOPHBIM BhIpaboOTKaM
¥ BOJOIIPHEMHBIM CHCTEMAM OCYIIEHHS;

OLICHKY H MPOTHO3 TEXHOT€HHOI'0 PEXXHMa HOJ3€MHBIX BOJA, OOLIMX IIPUTOKOB
B TOpHBIE BBHIPAaOOTKM U pacrnpefelieHHe YyAelIbHBIX BOAOIPUTOKOB IO GopTram
KapbepOB, pa3pe3oB;

OLIEHKY H TpOTrHO3 aOCONIOTHBIX 3HAYEHHH U HW3MEHEHHWS BEIUYHHBI
THIPOCTATHYECKHX HAaNlOPOB B MIPHOOPTOBBIX MacCUBaxX C yCTaHOBJIEHHEM BEJIMYHHBI
BOJIOTIPUTOKOB B TOPHBIEC BRIpabOTKH;

OLICHKY BIIMAHHUSA MOBEPXHOCTHBIX U MOA3EMHBIX BOJ Ha yCTOHIMBOCTH OOPTOB,
YCTYIIOB, OTKOCOB;

OLCHKY BIIMSIHMSI M3MEHEHMs THIPOreoJIOTMYECKHX YCIOBHM B IIpolecce
0TpabOTKH MECTOPOXKACHHS Ha OXpaHsSeMble IPUPOIHbIE U TEXHOT€HHbIE OOBEKTHI.

Ilo pesynpTaTaM NpPOBENEHHOTO THUAPOTEOJIOTHYECKOTO H3YYEHHS OJDKHBI
ObITH pa3paboTaHbL:

MEPOIIPHATHS 1O YIIPABJICHHIO PEXXMMOM IIOA3E€MHBIX H MOBEPXHOCTHBIX BOJ,
BIMAIONNX Ha YCTOWYHUBOCTH OOPTOB, YCTYIIOB, OTKOCOB;

coco6bl ApeHaka MeCTOPOXKIEHUS (YJacTKa HeJp).

26. B xome ruaporeoJOru4ecKOro HM3yYEHHS MAacCHBAa TOPHBIX MOPOL
IOOJDKHBI OBITh BBIIIOJIHEHBI:

ONBITHO-QUIIBTPAaNIMOHHbIE HCCIeNOBaHUSA (OTKAuKW, HAJNMBBI, HarHeTaHWe,

OIIBITHO-3KCILTYaTallHOHHOC BOI[OHOHI/I)KCHPIC);
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peXXUMHBIE HaONIOZEHHUs 3a HalmopaMH IMOA3EMHBIX BOJ B CKBaOXHHAX
npuGOPTOBBIX MACCHBOB, a TaKKe Ha CKBa)XKMHAX PETMOHANbHOM HabmonaTenbHOMH
ceTH (IpH MX HaJIMYWHM) Ha CTaguM SKCITyaTallMM, KOHCEpBAllMH M JHKBHIALHMU
KapbepoB, pa3pe3oB;

CTallMOHapHbIe HaOMOEHUS 32 BOOOIIPUTOKAMH;

aHanu3 3(PEKTHBHOCTH CHCTEM JPEHaXa;

THAPOreosornieckas CbeMKa MacCHBa FOPHLIX NTOPOZ;

reo(pu3uIeCKre HCCIEeJOBaHUS B CKBOKHHAX;

reoXuMHYECKOe ONpoOoBaHKEe MOA3EMHBIX H IOBEPXHOCTHBIX BOI;

THPOJIOTHYECKHe HabMOACHUS.

27. PemeHue ) HE00XO0IMMOCTH JIOTIOJTHEHUSA MPSAMBIX
OIIiI:ITHO-(i)I/IJIBTpaIIPIOHHBIX HCCIIeIOBaHUH KOCBEHHBIMH MeToAaMHu
(pe3nCTUBUMETpPHUS, pPACXOAOMETpHS, TEPMOMETpHs) INPHHUMAET OpraHM3alus,
BeAylas TI'MApPOreoJIOTHYEeCKOE€ M3yYe€HHE MacCHBa, II0 COTJIACOBAaHUIO C
SKCIUTYaTHPYIOWIEH OpraHu3alien.

28. Ha MECTOPOXIACHHUAX, CJI0’KEHHBIX 00BOIHEHHBIMA
IIECYaHO-TJMHUCTEIMM OTJIOKEHUSAMHM, HaOmomeHUs 3a YpPOBHEBBIM PpEXUMOM
NOA3EMHBIX BOJ  [OJDKHBl IIPOBOIUTHCA C OJHOBpEMEHHOHW  (Qukcanuei
GUIBTPalMOHHBIX JAedopMarui, BOSHUKAIOUIMX B MAacCHBE TOPHBIX IOPOA IOJ
neficTBEEM GHIBTPAalHOHHOTO INOTOKa. IIpH JOKYMEHTHPOBAaHHH BBISIBICHHBIX
nepopmanuit ¢uKCHpYIOTCA XapakTtep JedopManuii, JHTOJOTHYECKHH COCTaB,
BIIQXXHOCTh U MOPUCTOCTH NOPOJ.

29. HaOmogeHuss 3a YpOBHEBHIM pPEXHMOM IOA3€MHBIX BOJ JIOJDKHBI
IpOBOAUTECS C OXHOBPEMEHHOW ¢uKcanuell (QUIBTPAMOHHBIX JehOopMalHi,
BO3HHKAOIIUX B MaCCHBE F'OPHBIX IIOPOJ IO AeHCTBHEM (PUIBTPALlHOHHOTO IIOTOKA.
Ilpy [OKyMEHTHpPOBAHMH BBISBICHHBIX AeopMmanuii GUKCUPYIOTCS XapakTep
nedopmaryii, TMTOIOTHYECKH COCTAB, BIaXKHOCTb ¥ IIOPUCTOCTh IOPOJ.

30. HaOmoneHus 3a ypoBHAMH (HamopamMM) MOA3EMHBIX BOJ JOJDKHBI

BBIIOJHATHECA B OJHO BpPEMS C 3amMepaMH BOJOIPHUTOKOB B TOpPHBIE BBIPaOOTKH,
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JIeOUTOB BO/103a00POB, YPOBHEH MOBEPXHOCTHBIX BOJOEMOB W BOJOTOKOB.

31. [Ilporpamma HabmomeHHi HW mHapaMeTpsl HaOMIOJATENBHON CeTH
3a THAPOJAMHAMHUYECKHM PEXHMOM MOA3EMHBIX BOJ Ha IOJSIX OKCILTYyaTHPYEMBIX
KapbepoB, pa3pe30B W IpHIleramimeld TEppUTOPUH B 30HE BIHSAHHA T'OPHBIX paboT
OIIpENENAI0TCA OpraHu3aluei, Beayllel I AporeoIornieckoe u3ydeHne MacCUBa.

32. TI'mybmHa HabGmiomaTeNbHBIX CKBOXUH ONpeHeNsercs ¢ Y4ETOM
reoJIOrHYeCKOT0 CTPOCHUS NpPHOOPTOBOTO MAacCHBa, MPOEKTHOH M JOCTUTHYTOH
ryOMHBI Kapbepa, paspe3a. CKBaXHHBI, BKIIOYas CKBAXHHBI pPErHOHAILHOM
HaOJoJaTeNIbHO# ceTH (IIPH MX HAJIMYMH), JOJDKHBI OBITh 000pYIOBaHBI pa3debHO
Ha BCE OCHOBHBI€ BOJIOHOCHBIE IUIacThl (TOPM3OHTHI) B Ipefenax NpuOOPTOBOroO
MaccuBa.

33. Pe3ynbTaThl = THAPOTE€OJIOTHYECKHX  HCCIEJOBAaHHM:  IOJIOXKEHHE
IIOBEPXHOCTEH JENpecCHHd, paclnpedeiieHHe HanopoB B MpUOOPTOBOM MAacCHBe
— IOJDKHBI OBITh HCTOJIb30BAHBI IPH pacuéTax YCTOWYMBOCTH YCTYIIOB, CIOXEHHBIX
JMCIIEPCHBIMH IIOPOJaMH, H 60PTOB KapbepoB, Pa3pe30B K OTKOCOB OTBAJIOB.

34. Ilo pesynabraTtaM rHAPOreOJOrHYESCKOTO MCCIEIOBAHHUA HE PEXKE OLHOIO
pasa B roX MpPOBOAHTCA THAPOreOJOrHMYECKass CbhEMKa, BBIIOJHACTCA IIPOrHO3
BOJONPHUTOKOB,  IIOJIOKEHHS  TOBEPXHOCTEH  JempeccHu,  pachupeneleHus
THAPOCTAaTUUECKHX HaImopoB B IpubOpPTOBOM Maccuse. Mertons
THIPOre0JIOrH4ecKoro IIPOrHo3a oInpenenseT OpraHu3anus, BeIyas
THJIPOT€OJIOTHYECKOE HM3YyYEHHE MAacCHBa M COTJIACOBHIBAIOTCS B YCTAHOBJIEHHOM
IIOPSIAKE C SKCIUTYyaTHPYIOLIEH OpraHu3anuei.

35. IIporHo3 BOIONPHUTOKOB B TOPHBIE BHIPAOOTKM M CTENEHb BIIMSIHUSI
Ha YCTOWYMBOCTb OOpTOB, YCTYNOB, OTKOCOB paGOT I10 BOJOIOHKEHHUIO
Ipd  3KCIUTyaTalldd  MECTOPOXACHHSA  (y4yacTka  HeOp)  ONpedesioTcs

reopuIbTPallOHHBIMH Pacy&éTaMu.

V. TPEBOBAHMSA K PACYETY YCTOMYHUBOCTHU FOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B U OTKOCOB OTBAJIOB
36. VYcroiuuBOCTH OOpPTOB, YCTYNOB, OTKOCOB OLICHHBAeTCs IO Haubolee
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HANPSOKEHHON MOBEPXHOCTH CKOJBXEHHMS B 3aBHCHMMOCTH OT BO3MOXKHBIX BHJIOB
u dopM nehopMUpOBaHHMS YJACTKOB MAacCHBa TOPHBIX IIOPOX B COOTBETCTBUH
¢ TpeGOBaHUAMH, YCTAHOBJIEHHBIMH B npuiioxeHuu Ne 3 x ITpasuiiam.

| Haubosee HanpskéHHas I[TOBEPXHOCTh OOPTOB, YCTYIOB, OTKOCOB IOJDKHA
ONpeNeNATLCA B OTHOIIEHHH PaccMaTpHBaeMOH KOHCTPYKIMH (TOPHOH BEIpabOTKH):
YCTYII; TpyIIIa YCTYTIOB; O0PT; OTKOC; SAPYC.

37. OueHka YCTOHYHBOCTH OOpTOB, YCTYIIOB, OTKOCOB, OIpEleJIeHHE
HX TTapaMeTpPOB IPOM3BOAMTCS C YIETOM NIPHPOIHBIX H TOPHOTEXHHYECKHX (PAaKTOPOB
Ha OCHOBE J€TEPMHHHPOBAHHOTO U (MJIH) BEPOSTHOCTHOrO MOJXO0B METOAAMH:

IIpENEIbHOTO PAaBHOBECHS;

YHUCIEHHOTO MOJCIUPOBaHNS HaNpPOKEHHO-Ae()OPMUPOBAHHOTO COCTOSHMS
MaccCHBa F'OpHBIX NOPOX;

BapUal{OHHBIM.

PacuéTHble CXEMBI, METO]] pacuéTa WM HX KOMOWHAIMS U IepeYeHb HCXOIHBIX
JAHHBIX ONPEIESIOTCA POEKTHOM TOKYMEHTALHEH.

38. Ilpu meTepMHHHpPOBaHHOM NOAXOAE KPHTEPHUEM yCTOMYHUBOCTH SIBIISICTCS
K03 uLHeHT 3amaca yCTOMYNBOCTH (OTHOINECHHE YACP)KUBAIOMNX M CABHTAIOINX
ciJl Ha chOpMUpOBaBIIEHCS MOBEPXHOCTH CKOJIBXEHHS), KOTOPBIA JODKEH OBITH HE
MeHbIIe HOPMAaTHUBHOI'O, YCTAaHOBICHHOTO B mpuioxxeHud Ne 4 k IIpasunam. IIpu
BEPOSATHOCTHOM IIOAXOJIe KPUTEPHEM yCTOWYMBOCTH SABJISIETCS KO3 uUIMeHT 3anaca
YCTOMYUBOCTH — JOIYCTHMasi BEPOSATHOCTh pa3BUTHS ' JedopManuii, KOTOpHIE
ONpEeNENAIOTCA TPOCKTHOM JOKyMEHTalueld ¢ y4€TOM pa3MelleHHs 3IIEMEHTOB
HHQPaCTPyKTyphbl 00bEKTa HEAPOIIOIb30BaHHUS.

39. Ilpu oueHke yCTOHYMBOCTH OTBAJIOB JOJ/DKEH BBINOJHATHCS KOMILIEKC
paboT mo oO6oCHOBaHHMIO MapaMeTpoB OTBanoOB. IIpu sKcmTyaTan¥M OTBaJOB
BeAETCSI KOHTPOJIb UX COCTOSHHUS, @ IIPH IPEBBIIEHHH KpUTepHeB Oe30macHoOCTH,
YCTQHOBJIEHHBIX IIPOEKTHOW IOKyMEHTaluel, pa3pabaTbIBalOTCd MEpOIPHATHS
0 YNPABJICHHIO YCTOMYHMBOCTHIO OTKOCOB B COOTBETCTBHM C IPHIIOKEHUEM

Ne 5 x IlpaBunam.
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40. OueHka ycTOWYHMBOCTH OOpPTOB M YCTYIIOB KaphepoB, pa3pe3oB
npy KOMOHMHHPOBAaHHOH pa3pabOTKE MECTOPOXICHUH JO/DKHA BBIOJHATHCS
C y4ETOM NOC/IEIOBATENBHOCTH Pa3BHTUS OTKDBITHIX M MOA3EMHBIX IOPHBIX pabor,
XapakTepa CIOBIDKEHHS M CIIOCOOOB YNpaBIE€HHS COCTOSHHEM MacCCHBA TOPHBIX
II0pOJl, KOHCTPYKTHBHBIX [1apaMeTPOB CHCTEM OTKPBITOH M MOA3eMHOH pa3paboTok,
TEXHOJIOTHM BeleHHs OYpOB3PHIBHBIX pabOT B COOTBETCTBHH C IPUIIOKEHHEM
Ne 6 x ITpaBunam.

41. B oTHOmEHHMH OOBEKTOB BEINEHHA OTKPHITHIX ropHbIX pabot II kiacca
ONaCHOCTH M TpH KOMOWHHPOBAHHON pa3paboTke MECTOPOXKICHUH pPacuEThI
yCTOWYMBOCTH OOPTOB M YCTYIOB KaphepoB, Da3pe30B HOJDKHBI BBIIOIHATHCS
pas3leNbHO IS BBIOEJICHHBIX Ha 3Tane HHXCHEPHO-TE€0JIOTHYECKOr0 paiOHHPOBaHUS
MECTOPOXKIEHHUS Y4YacTKOB MacCHBa TOpDHBIX IIOPOA C YYETOM OPHEHTHPOBKH
IPOTSDKEHHBIX [IOBEPXHOCTEN 0CIabieH s OTHOCUTENBHO YCTYIIOB H GOPTOB.

42. BiusgHHe 3eMIETpsACeHHIt Ha YCTOHYMBOCTH OOpTOB U YCTYHOB
KapbepoB, pa3pe30B M OTKOCOB OTBAJIOB YYUTHIBAETCS B CEHCMHYECKH AKTHBHBIX
paiioHax. JlJis CKaJbHBIX MAacCHBOB M MAacCHBOB IHCIIEPCHBIX IOPOJ CO CTENEHBIO
BoMOHachileHUs MeHee 0,9 wmm xo3dpunuentom ¢unbrpauuu 6onee 100 m/cyT
BJIMSHUE 3eMJIETPSACEHUH HOIyCKAeTCsl HE YUUTHIBATh.

43. Pacuér ycTOMYMBOCTH OOpPTOB, YCTYNOB, OTKOCOB, CIIOXEHHBIX
00BOJHEHHBIMM JTUCIEPCHBIMH CBS3HBIMH IOPOAAMH, IOJDKEH MPOU3BOIUTHCS
C IIpUBJIEYEeHHEM ClIENUANN3NPOBAHHON OpraHu3aliy.

IIpy mNpOCTHIX THAPOTEOJIOTHYECKUX YCIOBHAX IOMYCKAeTCS BBIIOIHATH
pacyéT yCTOWYMBOCTH OOPTOB, YCTYNOB, OTKOCOB, CIOXCHHBIX OOBOIHEHHBIMH
OUCIEPCHBIMH CBS3HBIMM TOpOJAaMH, HEIpPONONb30BAaTeIEM MIHM IPOECKTHOM
OpraHu3alHeH.

44. Ilpu pacuyére yCTOH4YMBOCTH yCTYIIOB Kapbe€pOB U Pa3pe30B, CIOXKEHHBIX
MOJMYCKAIBHBIME M JUCIEPCHHIMH IOpPOJaMH, M OTBaIOB, (POPMHpPYEMBIX
U3 TJIMHUCTBIX WM MOYCKAIBHBIX MOPOA U (M) U3 CMECH INIMHUCTBIX U CKAJIBHBIX
MOpOJI, JOJDKHO YYHTBIBAaThCA BIHMSHHUE HArpy3oK OT CTal[AOHApHO pa3MEIEHHOIo
TOPHOTPAHCIIOPTHOTO O0OpYIOBaHUS B COOTBETCTBHH C INpHioxeHHeM Ne 3

K [IpaBunam.
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45. JIna ycTymoB, CJIOXEHHBIX OOBOOHEHHBIMH IUCHEPCHBIMH IOPOAAMH,
JO/DKHBI BBIMIOJIHATECS OLEHKA BO3MOXXHOCTU IIPOSBICHHS (PUIBTPAalMOHHBIX
nepopMaliii W IOpenycMaTpUBaTbCsl ~ MEPOINPHATHS  HO  YIIPABJIECHHIO
UX YCTOWYHUBOCTBIO.

46. OneHka O(HU3AKO-MEXaHUYECKUX CBONCTB MacCHBa TOPHBIX IIOPOJ
JOJDKHA TIPOM3BOAUTHCA MO pe3yabTaTaM JabopaTOPHBIX W/WIIH MOJIEBbIX MCIIBITAHUN
¥ M3y4EHHS CTPYKTYpBI MacCHBa ropHbIX mopox (npuioxenune Ne 7 k Ilpasunam).

IIpouHoCTHBIE CBOHCTBa IIOPOJ OTBaJla AOJKHBI OINPENENATHCA C YIETOM
UX FPaHyJIOMETPUYECKOTO COCTaBa.

Ha »3KcIulyaTHpyeMBIX MECTOPOXAECHHAX OINEeHKa (U3NKO-MEXaHHIeCKUX
CBOMCTB MacCHBa TOPHBIX IIOPOJ YTOYHSETCS IO ()akTaM HpOU30MIEAIINX
nedopMandii Ha OCHOBaHHH pelleHui oOpaTHOM 3a1a4u.

47. Ha »Tame mNpeanpoOeKTHHIX NPOPabOTOK H TEXHHUKO-3KOHOMHYECKUX
000CHOBaHWM NPH OTCYTCTBHH HH(OPMALUU 110 NPOYHOCTHHIM U JepopMalrOHHEIM
CBOIICTBAM MacCHBa TOpPHBIX IIOPOA TIOBEPXHOCTSM oOclablieHuil IOIycKaeTcs
HCIIOJIb30BaTh CIIPABOYHbIE MATEPHANIBl U PE3YJIbTATHl HCCIICOBAHAMN, IPOBEAEHHBIX
Ha MECTOPOXACHUAX (YIacTKax HEAp) CX0XKHUX 10 YCIOBHSM 3aJleraHus.

48. B xonme mpoeKTHpOBaHHUS Ui KOHKPETHOrO KOHTypa OOpPTOB Kapbepa,
paspe3a W OTBala HAa OCHOBAaHWU OOOOIIEHHBIX pe3yJIbTaTOB HHXKEHEPHO-
re0JIOTH4eCKOro ¥ IHPOre0JOrHYECKOro H3y4eHNsl MacCHBa FOPHBIX MOPOJ JOJDKHEI
OBITH BHINIOJIHEHBI TOBEPOYHBIE PACUETHI YCTONIUBOCTH.

49. BnusHHe KanUTAIbHBIX MOA3EMHBIX TOPHBIX BBIPAaOOTOK Ha pacy€r
yCTOMYHBOCTH OOPTOB KapbepoB U pa3pe30B HE YUUTHIBACTCH.

50. B nmemasx npumeHeHus (ampobanuM) TEXHHYECKHMX  CpPEACTB
U (WIM) HOBBIX TEXHOJOTMH, OTIMYHBIX OT MPEIyCMOTPEHHBIX HPOEKTHON
JOKyMEHTanuel, NomycKaeTcsl IpOBEACHHE COIIacCHO YCTAHOBJIEHHBIM TPpeOOBaHUAM
OTIBITHO-TIPOMBIILIEHHBIX UCIIBITAHUM. ITo pesyibTaTaM NIpOBEJIeHUS
ONBITHO-TIPOMBIIUJICHHBIX HCIBITAaHUM IIOCIE WX 3aBEpIUICHHS MOATOTABIMBACTCS
COOTBETCTBYIOIIE 3aKIIOYEHHUE CIELUUATU3NPOBAHHON OpraHM3alued C OLEHKOU
BO3MOXKHOCTH DPACIPOCTPaHEHHUS Pe3ylbTaTOB HAa OOBEKT IKCIUTyaTallu¥ C Y4ETOM

€ro paiOHUpPOBaHMS.
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51. TIlo pesymbraTam pacyéTra yCTOWYMBOCTH OOpPTOB, YCTYIOB, OTKOCOB B
MpOEKTHOH MOKYMEHTAllMd OIpexeisercs InupuHa OepM, BBICOTa YCTYIOB, YIJIBI
HaKJIOHA YCTYIIOB, B TOM YHCJIe pabo4nX, ¥ 60pPTOB H y4acTKOB GOPTOB Ha KOHEYHOM

H/WJIA IPOMEXKYTOYHOM KOHTYpE.

VI. MOHUTOPHHT YCTOMYUBOCTH BOPTOB U YCTYIIOB
KAPBEPOB, PA3ZPE30B U OTKOCOB OTBAJIOB
52. B mpolecce 3KCITyaTaldd 06HEKTOB BEIEHHS OTKPBITHIX TOPHBIX paboT

JJIs CBOEBPEMEHHOTO BBISBJIEHHS OMNACHBIX 30H M IPOTHO3MPOBaHHS OINACHBIX
CHTyalluii JOJDKEH BECTHCh KOMILIEKC MAapKIIEHACPCKHX, TIE€OTEXHHUYECKHX,
THAPOTEOJIOTHYECKMX W HHBIX HaONIOJEHWH, MOCTaTOYHBIX IUis oOecHedeHHs
HOPMAJIBHOTO TEXHOJOTHYECKOTO LHKIa paboT, BKIIOYAIOMMH BH3yaJbHBIC
H MHCTPYMEHTaJbHbIe HAOJIOAEHHUS 33 YCTOHYMBOCTHIO GOPTOB, YCTYIOB, OTKOCOB
(nanee — MOHUTOPUHT YCTOWYUBOCTH).

Mapkueiiiepckae HHCTpyMEHTaJIbHbIE HAaOMOACHUS B paMKaX MOHHUTOPHHIA
YCTOMYHBOCTH IPOBOAATCA B MOpAAKE, YCTaHOBIEHHOM IIPOEKTOM NpPOM3BOACTBA
MapKieinepckux  paboT,  yTBEp)KIAAEMBIM  TEXHHYECKHM  PYKOBOAUTENIEM
SKCIUTyaTHpYIOIIeH OpraHH3aluy.

53. TpeboBanus x cocraBy pabOT 10 MOHHTOPUHIY YCTOHYHMBOCTH OOPTOB,
YCTYNOB, OTKOCOB YCTaHOBJICHEI B TpuioxxeHnu Ne 8 k ITpaBunam.

54. BusyanbHble HaOmOAeHHS 32 YCTOWYMBOCTBIO OOpTOB, YCTYIOB,
OTKOCOB JOJDKHBI IIPOBOJUTHCS HE peXe ONHOTO pa3a B Mecsl CHEI[HalIdCTaMH
reoJIOrH4ecKoil U Mapkumedaepckoit ciryx6 (reonoro-mapkuieiiepckas ciayxba) u
CEI[MaJCTaMM TpYNIbl IO MOHHTOPHHTY M 3aKJIOYaloTcs B (UKcauuMu Bcex
IIpU3HAKOB HauWHaomuxcs AedpopManuit 60pToB, yCTYNOB, OTKOCOB, IT€0JIOTHIECKHX
¥ TOPHOTEXHUYECKUX (PaKTOPOB, BIUSMIONIMX HA UX YCTOWYUBOCTH. I mpoBeneHUs
HaOIOAEHU# MOTYT IPHUBJIEKAThCA CIeNHAN3MPOBaHHbIE OpraHU3alUH.

PesynbraThl BU3YaJIbHOTO HAOMIONEHUS 3aHOCATCS B CHENMANbHBIN JXXypHan
OCMOTpa  COCTOSHH O0OpTOB, YCTYNOB, OTKOCOB H IOANUCBHIBAIOTCS JIHLIOM,

npousBenmuM ocMotp. O pesynpTarax HabmomeHuH B 00sA3aTebHOM IOpAAKE
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HHPOPMHUPYETCS TEXHHYECKHH PYKOBOIUTENb SKCILTYyaTHPYIOIell OpraHu3alHH.

55. VHCTpyMeHTANbHble MapKineiiepckue HaGNIONEHHS A BBISBICHHS
30H M Y4acTKOB IpOosBJIeHUA nedhopMannii 60pTOB, yCTYIOB, OTKOCOB JOJDKHBI OBITH
HayaTel OO Hayaua JO0OBIYHBIX paboT B Kapbepe, paspeze. [lepHOAMYHOCTD
HaOJIIOeHH# B 3aBHCHMOCTH OT (paKTHYECKHX TOPHO-TEOJOTHYECKMX YCIIOBHH Ha
MECTOPOXIESHHH YCTaHABIHBAETCS B IPOEKTE POU3BOJCTBA MapKIIeHIepckuX paboT
(HabmofaTeNbHOM ~ CTaHIMH) M KOPpEKTHpyeTcs IO  Mepe  pa3BHUTHSA
neQOpMAlMOHHBIX MPOLECCOB IO Mepe OTpPabOTKH  MECTOPOXICHHS |
HHTEHCUBHOCTH HOHHXXEHHS pabOoT B Kaphepe, HO He MOXeT ObITh MeHee 1 pasa B
roz.

Mapxkineiinepckae paboThl, BKIOYas HHCTPYMEHTAJIbHBIE MapKIIEHIEpCKUe
HabmoneHus, TPOBOAATCH  MapKmieiinepckoil cimyx0o0#f  SKcIUTyaTHpyrOLIeH
OpraHu3alu, JH00 IPHBIIEKAEMON CIIEIHATA3APOBAHHON OpraHU3aHe, AMeroIeit
JHLEH3UIO Ha IPOMU3BOACTBO MapKIIeiiiepcKux pabor.

56. Ha ocHoBaHMM pe3yNbTaTOB MOHHTOPHHIA YCTOMYMBOCTH Ha y4acTKaX
NPOSIBJICHUS nedopmanuii, IPEBBIIAIOIAX JOIIyCTHMBIE 3HAYCHHS,
NEPECMATPUBAIOTCS PEXKAM, COCTaB MAapKIIEeHIepCKUX MHCTPYMEHTANBHBIX U MHBIX
HaOMOAEHUNH ¥ ONpPENEeNAIOTCS MEPONPHUATHS 10 MPUBEICHHIO BHIABICHHBIX
yJacTKOB B 6€30I1aCHO€ COCTOSIHHE, KOTOPhIE OTPAXKAIOTCS B INIaHE PAa3BUTHSA TOPHEIX
paboT Ha npeAcTOAMIMI KaneHaapHbIi nepuox (mpunoxenue Ne 8 k [IpaBunam).

57. Ha obGwexTax BeeHHs OTKPBITBIX TOpHBEIX pabot II kimacca omacHOCTH
M IpHd KOMOMHHPOBaHHOH pa3paboTKe MECTOPOXIEHHS SKCIUIyaTHPYOLIEH
opraHM3anueil cosfaércd cChneluadbHas TIpynna HO MOHHTOPHHTY H MpPOTHO3Y
YCTOHYHBOCTH OGOpTOB, YCTYmOB, OTKOCOB. COCTaB TIpymnbl H JO/DKHOCTHBIE
00S3aHHOCTH  YTBep)KJIAeT TEXHUYECKUH PYKOBOAMUTENb  IKCIUIYaTHPYIOIIEH
opranu3anuy. Haydrsle opranusaiuy nNpuBiIeKaloTcs K paboTe rPYIIbl 10 PEIIEHHIO
TEXHHYECKOT0 pyKOBOAUTEIS 3KCILTYaTHPYIOIIEH OpraHU3aI[iH.

CrnenuanbHas rpynna o MOHHTOPHHTY H HpPOTHO3y YCTOHYHMBOCTH GOPTOB,

YCTynoB, OTKOCOB IIPOBOJAHT AaHAJIHU3 PE3YJIbTATOB, IMOJY4YEHHBIX B IIpoLECCE
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MOHHMTOpPHHIA yCTOHYHBOCTH (MapkIeigepcKux, reOTEXHUYECKHUX,
THJPOTe€OJIOTHIECKUX H HHBIX HAOMIONEHWii), M3ydaeT BBIABJICHHBIE HapyHICHHS
yCTOHYHBOCTH, YCTaHaBIMBAeT NPUYHMHBI KX BO3HMKHOBEHUS, [Na€T IPOrHO3
BO3HUKHOBEHHUS OINAaCHBIX CHUTyalHii, OLEHKYy pHCKa pa3BUTHA AebopManmii u
BEPOSTHOCTH HapyIIEHHS YCTOWYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB, pa3padaThiBaeT
npoTHBoAePOpMaIMOHHBIE MEPOIIPHSATHS.

58. IIpomomxuTenbHOCTh MOHUTOPUHTA YCTOMYMBOCTH SPYCOB OTBAJIOB
Iocile OKOHYAHHWS €ro OTCBHIIKM OMNpelNeNseTcs KIaccoM CKIAAHPYEMBIX IIOPO
1 COCTOSIHHEM OCHOBAaHHUS OTBaJa.

Ha otBamax, copMupoBaHHBIX Ha HaKJIOHHOM [POYHOM HJIM HAKIOHHOM
MHOTOJICTHEMEP3JIOM, a TaKkxke Ha cIaboM OCHOBaHWHM, MOHHTOPHHT YCTOWYHBOCTH
IOJKEH BBIMOJIHATHCS O MTOJIHOTO 3aTyXaHHUs IIPOLECCOB CABIKEHHS.

Ha otBanax, copMupoBaHHBIX CKaJbHEIMH MOPOAAMH HAa TOPHU30HTAILHOM
IIPOYHOM MJIM MHOTOJIETHEMEP3JIOM OCHOBAaHWU, MOHUTOPHUHT YCTOMYHUBOCTH MOXET
ObITh TpEKpalléH IIOCHE OKOHYAHHMSA OTCBHINKH, €CJIH BEIHYHHBI JedopManmii
He NMPEBBINAIOT JOIYCTUMBIX 3HAYeHHUH.

59. Ilpu koMOMHHpPOBaHHO# pa3pabOTKe MECTOPOXAEHHI TPH OpraHU3aHH
MOHHMTOPHMHIA YCTOHYMBOCTH JOJDKHBI IIpEAyCMAaTpHUBATBCA METOABI (CIOCOObI)
U CPEICTBa KOHTPOJI HAIMYMS K COCTOSHHS COPMHUPOBAHHBIX IYCTOT M MOJIOCTEH
IIOA3€MHOH 4acTH O0TpabaTEIBaeMOIr0 MECTOPOXKICHHS.

60. TIlpu nukBHpanuM (KOHCepBalUH) OObEKTa OTKPBITBIX TOPHEIX pabor
COCTaB M OOBEMBI MOHHMTOPDHHTAa YCTOMYMBOCTH ONPENENAIOTCS IPOEKTOM
JMMKBHJAIWH (KOHCEpBalluH ) 06BeKTa.

61. OOmee pyKOBOACTBO M OTBETCTBEHHOCTh 32 OPraHM3ALHUIO BHIIOJHEHAS
paboOT MO MOHHTOPHMHTY YCTOWYHMBOCTH U ONEPAaTHBHOMY pELICHHIO BOIPOCOB
obecrieyeHHs:  yCTOMYMBOCTH  OOpPTOB,  YCTYmOB, OTKOCOB  BO3JIAraroTCs
Ha TEXHUYECKOr0 PYKOBOIUTEISA SKCIUTyaTUPYIOIel OpraHu3aluy.

PykoBoACTBO M OTBETCTBEHHOCTh 3a BBINMOJIHEHHE PAbOT MO MOHUTOPHUHTY
yCTOHYMBOCTH OOpTOB, YCTYIOB, OTKOCOB BO3JIaraloTCs HA PYKOBOAMTENEH
re€0JIOTMYEeCKOH, MapKIeHaepckoi ciy6 U crienHaibHOHN IPYIIBI 10 MOHUTOPHHTY

(mpy HaMM4uM) SKCIUIyaTHPYIOLIEH OpraHW3alldd B YacTH HX KOMIIETEHIIMH,
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a B CcCilyvyasxX IIpOBCHACHHs TaKHX pa60T Ha& OCHOBAaHHH JOrOBOPOB IIoApsAna

- Ha TEXHHYECKOTO PYKOBOAUTENS SKCILTyaTHPYIOMel opraHi3aluy.

VII. OEHKA PUCKA PA3BUTHS JE®OPMAIINI U HAPYILHEHHUS
YCTOMYNUBOCTH BOPTOB M YCTYIIOB, KAPBEPOB,
PA3PE30B U OTKOCOB OTBAJIOB
62. Opranusanys, Beayllas SKCIUTyaTaldio W JMKBHAANHIO (KOHCEPBAIMIO)

0OBEKTOB OTKPBITHIX TOPHBIX pabot II knacca omacHOCTH U IpH KOMOMHHUPOBaHHOM
pa3paboTKe MECTOPOXKIEHHS], JOJDKHA OCYIIECTBIATh OLIEHKY U YyIIPaBICHUE PUCKaMH
HapyIleHHs. YCTOWYMBOCTH WX OOpTOB, yCTYIIOB, OTKOCOB, Pa3BHTHS aBapHUHBIX
CUTyauuii, MUHAMH3AIlUd HETAaTHBHBIX TMOCJIEACTBHI OT pa3BUTHA JedopManuii,
noTepH YCTONYHBOCTH 60pTOB, yCTYIIOB, OTKOCOB M MX JIOKAJIBHBIX Y4aCTKOB (Haiee
— OLIEHKa PHCKOB) B cOOTBeTCcTBMH C mpuiioxeHneM Ne 9 k IlpaBuinam. K onenke
pa3BUTHSA pucka nedopMaruit, HapylIeHHs YCTORIHBOCTH, pa3paboTke MEpONPUATHIA
II0 yIOpaBIEHHIO PpPHCKaMH [OMyCKAaeTcs NpUBJEUYEHHE CIENAATH3APOBAHHBIX
OpraHM3alliii 110 PpEIICHHI0 TEXHHYECKOro pYKOBOAMTEINS JKCILTyaTHPYIOLIEH
OpraHH3aliiy.

Omenka pHCKOB BBINOJHSAETCH IPH NPOEKTHPOBAaHHM OOBEKTOB BEICHHS
TOpHBIX paboT, a B mpolecce 3KCILTyaTallul KaphepoB, pa3pe3oB U OTBAIOB — MpH
IPEBBIIIEHUH KpHUTEpHEB Oe3onmacHOCTH, YCTaHOBJICHHBIX IIPOEKTHOM
IOOKYMEHTAIHEH, BBIABICHHBIX B IPOLECCE MOHHUTOPHHIa ycroidumBocTdH. OlLeHka
PHCKOB IIPOBOAUTCS HA OCHOBAaHHH KOJIMYECTBEHHOrO H/WMIIH KaYE€CTBEHHOI'O aHAIM3a
BEPOSATHOCTH BO3HHUKHOBEHHsS AePOpPMallMM M THKECTH WX NPENONONKHUTEIBHBIX
MOCJIEACTBHH.

63. Onenka 4 ynpapjeHHe pHCKaMH HapylIeHUS YCTONUYHBOCTH BKIIIOYAET:

IepevYeHb ONacHBIX ()aKTOPOB, NPHBOLALUIMX K BO3HUKHOBEHHIO PHCKOB
pa3sBHTHS aBapUHHBIX CHTYallMil, CBS3aHHBIX C HapyIIEHHEM YCTOMYMBOCTH GOPTOB,
YCTYIIOB, OTKOCOB;

peecTp BO3MOXHBIX DPHCKOB HAapylICHHUS YCTOHYMBOCTH C pe3yJbTaTaMH

KX OICHKH,
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MEpOIIPHATAS B Clydae MPEBHINICHUS YPOBHSA PHUCKa BO3MOXXHOTO Pa3BHUTHSA
aBapHH U OLICHKY PHCKA Pa3BUTHS aBAPHH IIPH UX PeaTU3aLlNH;

OLIEHKY 3(()eKTHBHOCTH MEPOIIPHATHI IO CHIDKEHHIO PHCKOB.

64. Ouenka pucka H pa3paboTKka MEpPONpPHUATHH MO CHIDKEHWIO pHCKA
HapyIIEHUS YCTONYUBOCTH COCTABIISAIOTCA U OOHOBJIAIOTCS IPYIITON M0 MOHUTOPHHTY
U TPOTHO3Y YCTOMYMBOCTH OOpPTOB, YCTYIIOB M OTKOCOB, CO3NAHHOW H3 dYHCIa
CIIEIIMAJIICTOB 3KCIUTyaTHpYIOmeil OpraHu3aluy, ¢ NPUBICYEHHEM CIELHATUCTOB

CITy>ObI IPOU3BOJCTBEHHOTO KOHTPOJIS WK CIENHATA3UPOBaHHON OpraHu3aiuei.

VIIL. YITIPABJIEHHE YCTOMYHUBOCTBIO YCTYIIOB, FOPTOB
KAPBEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB
65. Ha ocHOBe KOHTpONs 3a COONIOAEHHEM IIPOEKTHBIX pPELICHHIA,

pe3yIbTaTOB MOHHTOPHHTA, a s OOBEKTOB OTKPBITBIX TropHbIX pabot II kmacca
OMMaCHOCTH M OIEHKH I'eOMEXaHHYECKHX PHUCKOB pa3pabaThIBAIOTCS MEPONPHATHS
[0 YIPaBJICHHIO YCTOWYHMBOCTBIO, YCTYNOB, OOPTOB Kapbepa, pa3pe3a W OTKOCOB
oTBasIa (Jajiee — MEpOIIPHATHS) B COOTBETCTBHH C NpHiokeHreM Ne 10 Kk HaCTOALIHM
IIpaBunam.

66. 3HaueHHs BETMYHUH JONYCTHMBIX H KpUTHYECKHX Aedopmaiuii GopTos,
YCTYNIOB, OTKOCOB, TOPHBIX BEIpabOTOK W OOBEKTOB, PpACIONOXKEHHBIX B 30HE
BPEIHOrO BIMSHHUS TOPHBIX pa3paboTOK, B pe3yJabTaTe KOTOPBIX BO3MOXHBI
BO3HMKHOBEHHE YIpo3bl NPHYHMHEHMsI Bpelia JKHU3HH, 3[O0POBBIO TpaXIaH, Bpeda
OKpYXKaloIlled cpele, a TaKKe Yrpo3sl Ype3BHIYAWHBIX CHUTYalUi TEXHOT€HHOTO
XapakTepa) (mainee — KpHTHYeCKHe HedopMaluu), OO/DKHBI OBITH OIpEHETeHEI
IIPOEKTHOH HOKyMEHTalHedl M YTOYHATBCA B IIPOLECCE OHKCIUTyaTallMM oOOBeKTa
BEICHHs] OTKPBITBIX TOPHBIX paboOT B NpOeKTe NPOM3BOACTBA MapKIIeHIepCKuX
pabor.

67. Ilpm oOHapyXeHHM NPH3HAKOB HApYUIEHHS YCTOWYHBOCTH HIIH
KpUTHYECKMX JedopManuii MepONpHATHS [HOJDKHBI  pa3pabaThIBaTbCAd  IJIA
KOHKPETHBIX YCIIOBHIA, YTBEPXKAATbCA TEXHUYECKUM PYKOBOAUTETIEM
3KCILTyaTUpYIOIeH opraHu3aliii ¥ BKII0YaThCs B IIaHBI pa3BUTHSA FOPHBIX paboT Ha
NIPEeACTOSALINN KaJICHAApHBIH NepuoA.

I'opHble paboOTEI Ha 3TOM y4YacTKe AOJDKHBI OBITH IPEKpAIleHbl 10 MPHHATHS




22

Mep, O6eCIeYrBaIOMEX YCTOWYMBOCTH MaccuBa. [ OpHble pabOTHI MOTYT OBITH
BO300HOBJIEHEl C pa3pelleHUs] TEXHUYECKOTO PYKOBOIOMTENS IKCIITyaTHPYIOLIEH
OpraHM3alli¥ 1O YTBEPXKAEHHOMY UM MAaclopTy, IpeXyCMaTpUBaIOIIEMY
HeoOXoIuMBbIe Mepbl 6€30MacHOCTH

68. JloOJDKHOCTHOE JHLO, OCYLIECTBISAIOWES KOHTPOJIb 32 BBIITOJIHCHHEM
MEpONpPHUATHIL 10 obecle4eHHI0 YCTOHYHBOCTH OOpPTOB, YCTYNOB, OTKOCOB,
HA3HAYaeTCs OpraHU3alMOHHO-PACIOPAAUTENBHBIM JOKYMEHTOM pPYKOBOIMTEIIS
SKCILTyaTUpYyIOmen OpraHH3alHN c YCTaHOBIIEHHEM HEepUOUIHOCTH
IPEeNOCTaBIeHNs] HHPOPMANUN TEXHHYECKOMY PYKOBOAMTEMIO JSKCILUTyaTHpPYIOLIEH
OpraHH3alHH.

69. B mane MeponpuATUH MO JIOKAIU3ALMK WM JTUKBHAALMU MOCIHECACTBUA
aBapuii Ha OIACHOM IPOU3BOACTBEHHOM OOBEKTE€ HEIPONOJIb30BAHUA HOJDKHBI
OBITH TIPeyCMOTPEHBI COOTBETCTBYIOINHUE MO3ULHHU MO obecredeHnio 6e30macHOCTH
IIPH BBISABIICHUN KPUTHYECKUX 3HAUeHU# aedopmanuu GOPTOB, yCTYIOB, OTKOCOB.
Mepsl pearupoBaHHs EpPCOHANa HAa HapylIeHHWE YCTOMYMBOCTH JKCILTyaTHpPYIOIIas
opraHu3allisi  yCTAaHABJIMBAECT  CaMOCTOSNTENbHO HIM C  IPHUBJICYEHUEM
CHELMAU3UPOBAHHON oOpraHu3auud. IIpu BBIABIEHHMM KPUTUYECKHUX 3HAYEHUH
AedopManuy GOPTOB, YCTYNOB, OTKOCOB JOJDKHBI BBINOJHSATECA MEPONPHATHS IIO
CIACeHUIO JIOACH M JMKBHAALMK aBapUM, NPEJyCMOTPEHHBbIE NO3WIHAMH IUIaHA
MEPOIPHUSATHH I10 JIOKATM3aUUH ¥ JIMKBUAAALMH [TOCIEICTBAN aBapuid.

70. MeponpuaTds 1O JIOKAIM3aUMH HW JHMKBHJAIMH  IOCIEACTBHIA
oOpymenun#i, caBukeHHH OOpTOB, YCTYNOB, OTKOCOB JO/DKHBEI MPOBOXUTHCA Ha
OCHOBaHHWM IIpOEKTa MPOU3BOACTBA paboT, YTBEPKAEHHOTO TEXHHYECKUM
PYKOBOJIUTENIEM IKCIUIyaTHPYIOLEH OpraHu3alMM, U AODKHBI OBITh BKIIIOYEHBI B
IUIaH JTUKBUAAIINH aBapHH.

71.  BypoB3psIBHBIE pabOThl B MACCHBAaX CKAJIbHBIX U MOJIYCKaIbHBIX TOPHBIX
nopoj BOMM3M IpeAelnbHOro KOHTypa Oopra kapbepa, paspe3a HEOOXOAUMO BECTH
C y4€TOM OrpaHUYEHHUH, yCTaHOBICHHBIX IPOEKTOM OYPOB3PBIBHBEIX paboT.

72. B MaccuBax [OMCHEPCHBIX IIOpPOJ, CKJIOHHBIX K HaOyXxaHHIO

HIIH pa3sMOKaHHIO, IIpH OTBaJIOO6pa30BaHI/IH JOJDKCH OBITH OpraHHU30BaH JApPCHAX,
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CTOK JOXHEBBIX U TAIBIX BOA B COOTBETCTBHU C TEXHUYECKUMHU PELISHUSIMHU MPOEKTa
Ha OTpabOTKY MECTOPOXACHHS WM PpEKOMEHIALUSIMH, COINIaCOBaHHBIMU
C IIPOEKTHOM opraHu3anuei, pazpaboTaBmeil NpoeKT Ha 0TPabOTKy MECTOPOXKICHHU.

73. Ilpu xoMOGuHMpOBaHHO# pa3paboTKe ompeleleHHe NpeNeNbHBIX YIJOB
OOpTOB KapbepoB, pa3pe30B H OTKOCOB OTBAJIOB HEOOXOAMMO OCYILIECTBIATH
¢ y4éTOM MapaMeTpOB IOI3€MHBIX TOPHBIX BEIPA0OTOK Harpy3ok OT CTallHOHAPHOIO
TOPHOTPAHCIIOPTHOr0 060pyIOBaHUS.

74. Ilpm BEIOOpE aHAIMTHYECKHX CXEM PacyeToOB YCIOBUK (pOpMHUpPOBaHHS,
neopMHUpPOBaHUSA U OLEHKH YCTOWYMBOCTH OOpPTOB, YCTYIIOB KaphepoB, pa3pe3os,
OTKOCOB OTBAJIOB, K03()(PHUIIMEHTOB 3amaca UX yCTOWYHBOCTH, IPHU OLEHKE (U3HKO-
MEXaHU4YECKUX CBOHCTB MacCHBA TFOpPHBIX IOPOX, PHCKOB pa3BUTHA AedopManuii u
HapylleHHs YCTOHIMBOCTH GOPTOB, yCTYIIOB KaphepoB, pa3pe30B H OTKOCOB OTBAJIOB,
a TakXke IpH TOATOTOBKE MEpONpHATHH (TpeGoBaHMi) 1O YNPaBICHUIO
YCTOMYUBOCTBIO OOpPTOB, YCTYNOB, OTKOCOB MOIIyCKaeTCs NPUMEHEHHE METOLOB
YHCIEHHOTO MOJIEIHPOBAHHSA YCTOWYHBOCTH OOpTOB, YCTYNOB KaphbepoB, pa3pe3os,
OTKOCOB OTBaJOB HAa OCHOBE KOMIIBIOTEPHBIX TexHoyoruii, 3D umcIeHHOro

MOICINPpOBaHHUA.
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Ipunoxenune Ne 1 xk @enepalibHBEIM HOpMam
¥ TIpaBUJiaM B 00JIaCTH IPOMBIILIEHHO#H
6e3onacHoctH «IIpaBuia obecnieyenus

YCTOHYHBOCTH OOPTOB U YCTYNOB

KapbepoB, pa3pe30B H OTKOCOB OTBAJIOBY,
YTBEPKACHHBIM NprKa3zoM DenepanbHOi
CITyXOBbI 110 5KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY Ha30py

OT «

»

2020 . Ne

HWHXEHEPHO-TEOJIOTUYECKOE W3YYEHHUE U PAHOHHPOBAHHE

1.

MACCHBA I'OPHBIX ITIOPOA MECTOPOXKJIEHUSA

IToponsr U pyabl MECTOPOXIEHHI NENATCS Ha KJIACCHI MO IIPOYHOCTH

CTPYKTYpHBIX THIOB (Tabmuma 1). Jlns xaxgoro kiacca mopoj onpenensercs Habop

XapaKTepUCTHK (Tabmuua 2).

Ta6maua 1 — Knaccel ropHBIX MOPOJ B 3aBECHMOCTH OT IIPOYHOCTH CTPYKTYPHBIX CBA3ei

IIpouyHocTHble | Pu3nYecKHe Cnoco6
Kiace nopon Onucanue mopoa | XapakTepucTHKA .
cBOiiCTBa cBoiicTBa paspaboTku
Cnabo-
TPEHIHHOBATEIC, IInoTHOCTH
HesriseTpensie u cnabo 6oiee 2,65
cnaGoBhIBeTpeNnsie | BBIBETPHBaeMEbIe, r/cM?, mopu-
M3BEP)KCHHBIC ¥ He HaOyXaroT, B CONpOTHBICHHUIO | CTOCTH JOJIH
MeTamopduHeckue Goprax Kapbepos cxaruio 6onee TIPOLIEHTa Pazpabarni-
IA. TIIpoansie MOPOJBI, KpemKue He HabmoaoTCs 50 MITa, CkopocTh BalOTCA
CKaJIbHBIE OcCaJioYHBIE: IIaCTHICCKHC paspsiBy Oonee pacnpocTpa- B3pBIBHEIM
KBapLIEBBIC nedopmanyy. 3 MITa. HEHUA cnocoGoM.
MeCYaHHKH, XapakTepHa Kpernocts fo>8. | mpoaoasHbIX
H3BECTHSKH, aHHM30TPOITHA BOJH V,
KOHTJIOMEpaThl CBOHCTB B 6ounee 4,0
YCIOBHAX KM/c.
€CTECTBEHHOTO
3ayieraHus
H3BepxeHHBIE U
MeTaMoppuIecKkne
nopg),um TpeilunHOBaTEHIE, IInoTHOCTH
P ? HHTEHCHBHO 2,20-2,65
ocaJovYHbIE: 3
BBIBETPHBAIOTCH, r/cm?,
ITIMHHCTHIE H ConpoTHB/IEHHIO
He HabyxaloT, He TIOPHCTOCTh
MECYAHO-TTTHHHCThIE cxaruio 8-50 o Paspa6atniBa-
CHIaHIBL, NIHHHCTBIE pasMokarot, He Mlla %o 15 %. IOTCH MEXaHH
IB. ’ TUIACTHUYHBI. ’ CxopocTtb
M H3BECTKOBHCTHIE ConporuBieHue 4EeCKHMH H
IomyckanbHsie XapakrepHa pacrnpocrpa-
MIeCYAHUKH, pazpeiBy 2-3 B3pHIBHLIMU
AHU3OTPONHA HEHMA
apTUILIATHI, MIIa. Kpenocts crioco6amu.
CBOJCTB B TIPOJOJIBHBIX
aJIeBPONIHATHI, fip=4-8.
YCIOBHAX BOJIH V, 0T
Meprey,
€CTECTBEHHOT'O 2,0 no 4,0
H3BECTKOBHCTHIE
3ajleraHus. KM/c.
KOHTJIOMEpAThI,

OpexTHH, yrim




IIpounocrHbie | DulHUECKHE Cnocob
Knacc nopon Onucanne nopox | XapakrepucTuka
CBOiCTBa cBoiicTBa pa3paborku
IInotHOCTH
c 1,40-1,90
LEIUICHHe 3
r/em’, PaspabarsIBa-
ITA. Kamenuctsie 1 MHHHMATLHO ODHCTOCTD
IToponst P 0TCH
Jucnepchsle meGeHOUHbIC HITH TIOJTHOCTBIO 25-40 %.
IehOopMHpYIOTCS MEXaHHIECKHM
PphIXJIbIE HaKOILTEHMHA, OTCYTCTBYET, CkopocTts
IUTaCTHIECKH. ACIIDO- U PYy9HBIM
HECBA3HBIC TAJICIHUKH, NECKH Kpenocrts fip<2, pacnp CTI0COBaMH
CHRUMAEMBL. CTpaHCHHA
TIPOIONBHBIX
BonH 0,2-1,8
KM/C.
IInotHOCTH
or 1,10-2,10
CuJIbHOBBIBETpEIbIE r/eM,
HJTH TIOJTHOCTHIO TIOPHCTOCTh
JE3UHTETPHPOBAHH Habyxator Ipounocte ot 20-80 %,
bl€ H3BEPKEHHEIC U yxaior, 3aBHCHT OT BJI2XHOCTb Paspaba-
Pa3sMOKaIoT,
IIB. MeTamopuueckue, TACTHAHLL BNaXXHOCTH U ot 10-80 %. TBIBAJOTCS
HucnepcHeie BCE Pa3sHOBHAHOCTH nm*encnnm; IUTOTHOCTH, HO CropocTh | MEXaHHYSCKHM
MSATKHE CBS3HBIC [JIHH, CYTIECH U BCErJa MeHee acIpo- Y py4HBIM
: » I BEIBETPHUBAIOTCS U pactip pyi
CYTJIMHKH, MEJI, 8MIIa Kpenocts CTpaHeHMA cnocobamu
OCHINAIOTCS
MOpPCHHBIC H fip<2. TIPOIONBHBIX
JEMOBUATHHBIE BOJIH
OTJIOXKEHUA H3MEHAETCS
o1 0,3 no0 2,2
KM/c.
B
I IMoponsi ocoboro [opHbIe MOPOABI XapaKTepH3yeTCs ClIeHHDUIeCKUMHU
. 3aBHCUMOCTH
COCTaBa, COCTOAHMA cBolicTBaMH, TPeOYIOT CHeLUaNbHBIX METOJOB
Creuudransie > TPebyro OT CBO¥CTB
¥ CBOMCTB HCCCIOBaHMI U MHANBHAYIBHOH OLICHKH
nopox,
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Tabmuua 2 — IlepedeHb XapaKTEPUCTUK TOPHBIX IOPOA, YCTAHABIMBAEMBIX B XOJE

HHXCHEPHO-TCOJIOTHIECCKUX HCCIIeJOBaHUM

Kiace nopoa

IepeyeHs XapaKTepUCTHK

CkanbHbIe TOPOABI

TeHe3mc NOpoj, IIOmMaas pacpoCcTpaHeH s, MOIHOCTE, IeTporpadudeckuii coctas nopoj,

(wiace 1A) CTPYKTYpPHO-TEKTOHMUECKHE OCOOEHHOCTH MaccHBa, XapaKTep 3aJieraHus — CJIOEB
(Topu3OHTANBHEIN, HAKIOHHBIM WM KpyTomajalomuif), NMPOYHOCTHBIE XapaKTePHCTHKH
nopoA (MPOYHOCTE Ha CXKAaTHe, PacTDKEHHE, CLEIUVIEHHWe, yroll BHYTPEHHETO TpeHHMA)
U TOBepXHOCTeM ocnabneHus, nedopMallHoHHBIE CBOMCTBA NOPOJ, IUIOTHOCTh B YCIOBHAX
€CTECTBEHHOTO 3aJIeTaHHA

Iomyckanbhble TeHesuc mopoj, IUIOMaAb WX PACHPOCTPAHEHHS, MOLIHOCTb, NETporpaduIecKkuil cocTas,

HOPOABI CTPYKTYpPHO-TEKTOHHYECKAE OCOGEHHOCTH MAaccuBa, XapakTep 3aleraHus CIJIOEB

(wracc IB) (ropu30oHTANBHEIM, HAKJIOHHBIH WIM KpyTONAAAIOINHi), IUIOTHOCTH NOPOJ B YC/OBHSAX

€CTECTBEHHOI0 3aJIeraHus, IUIOTHOCTh CKelieTa, NMOPUCTOCTb, €CTECTBEHHAs BIIAXHOCTB,
TIPOYHOCTHBIE XAPAaKTEPHCTHUKH MOpOJ (MPOYHOCTh HA CXKATHE, PACTSKEHME, CIEIUICHHE,
yroj BHYTPEHHErO TPEHHMA) M INOBEPXHOCTeH ociabiieHus, HamWdWe TIHHUCTBIX CJIOEB
¥ TIPOCJIOEB, MPUYPOYEHHOCTh K 30HAM HapyIieHuil WK KapCTOBBIM 00pa3OBaHIAM

JlucnepcHsie mopoabl
(xmacc II):

I'enesnc mopox; IIOMAAb PacnpOCTPaHEHHA, MOMHOCTD; JIATOJIOTHYECKHEe OCOOEHHOCTH;
XapakTep 3ajieraHusd (TOPH3OHTAILHBIA WM HAKIOHHBIA); XapakTep 3aJeraHds CHOEB
(ropu3OHTANBHBIN, HAKIOHHBIH WIM KPYTONAJAlOIuii), MMHEpalnbHas IUIOTHOCTD,
IUIOTHOCTH MOPOJ, B YCJIOBMAX €CTECTBEHHOIO 3aJICTaHHUsA, IUIOTHOCTh CKEJIETa, IOPUCTOCTD,
€CTECTBEHHAA BJIAXHOCTb, CICIUICHHE, Yroj BHYTPEHHETO TPEHHUs, IPaHyJIOMETpHYECKUH
COCTaB; HAIW4YWE TIMHUCTBIX CIOEB M MPOCIOEB, MPUYPOYCHHOCTh K 30HAM HapyIICHHH
W/WIA KapcTOBBHIX 0OGpa3oBaHWi{, A CBA3HBIX NOpoA - HabyXaeMoCTh, NMPOCAXOYHOCTD,
YHUCIIO IJIACTUYHOCTH U NOKA3aTeNb KOHCUCTCHIAN

st

MHOTOJIETHEMEP3JIBIX
TOpHBIX IOpoX (Kiacc
II) pomonuuTensHO
YCTaHaBJIMBAIOTCH:

TemneparypHbifi pexnM TOpOA, TPAHWIB! KPHOTEHHOM 30HBI, DIIyOHHa CEe30HHOTO
OTTauBaHMA W NPOMEP3aHHUsA, KOHTYPHl M INIyOMHa paclpOCTPaHEHHs TAJIHKOB, XapakTep
H3MEHEHNA GH3HUECKO-MEXaHUIECKHUX CBOMCTB NMOPOJ IIPU OTTaUBaHHH

2. CocraB, 00bE€M U METOAMKA HH)XEHEPHO-TEOJIOTHYECKHX HCCIICIOBaHUI

OmIpeneNseTcs MPOEKTHOW OpraHu3alueili W 3aBHCAT OT CTAJdM W3YYEHHOCTH
¥ OCBOCHHUSI MECTOPOXKACHMS, CTENIEHH CJIOXXHOCTH €T0 MH)XEHEPHO-T€0JIOrHYECKOr0
CTpoeHHsl. Pe3ynbTaThl HHXEHEPHO-T€OJIOTHYECKHX  HCCIENOBAHWMA  TOJDKHBI
obecnieunBaTh NOJMyYeHHEe WHOOPMALMH MOJIS PELIEHHS 33734 COOTBETCTBYIOIIEH
CTaIMH OCBOEHHS MECTOPOXK/ICHHS.

3. Ha nHOWCKOBOH M OLEHOYHBIX CTaAUAX TIe0JIOropa3sBeHOYHBIX pabor
YCTaHABJIMBAETCS XapaKTEPHCTHKA HWHXEHEPHO-TEOJIOTHYECKUX YCIIOBHi paiioHa,
reopu3uIEeCKuX

OCHOBBIBAACh Ha pe3ylibTarax reoJIoro-CbEMOYHBIX pa60T,

WCCIeOBaHMIi, aHalW3a YCIOBHH pailoHa WCCIeOBaHUN M XapaKTEPHUCTUK
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AQHAJIOTHYHBIX MECTOPOXKICHHIA.

4, Ha CTaluu JeTalbHOU pa3BeaKu MECTOPOXKIACHUIN
(TeXHHKO-3KOHOMUYecKoe OOOCHOBaHME MOCTOSHHBIX KoHmuuui (Aanee — TOO))
HH)XCHEPHO-T€OJIOTHIECKHE YCJIIOBHSA HOJDKHBI OBITH H3Y4YE€HBl C AETAIBLHOCTBHIO,
obecnieunBaroniell MONy4YeHHE MCXOMHBIX IaHHBIX JMJIS COCTaBJEHHS IIPOEKTa
pa3spaGOTKH MECTOPOXIEHHs. VIHKEHePHO-TeONOrHYecKHe HCCIeTOBAHMS JOIDKHEL
OXBAaTBHIBATh 30HY OPYACHEHHUS ¥ BMEIAIOMIKX ITIOPO/.

KomiiecTBO HHXEHEPHO-T'€0JIOTHYECKUX CKBAXKUH JOJDKHO COCTABIIATE:

JUIA TpoCTHIX ycioBuii — He MeHee 8% or obmero komyecTBa
re0JIOropa3BeqOYHBIX CKBaXXHH;

JUIA YCIIOBUM CpefHel CIOXHOCTH — He MeHee 12% oT o0mmero koiddyecTsa
r€0JI0ropa3BeJOYHBIX CKBaXKHH;

Il CIOXHBIX YycnoBuéf — He MeHee 15% or oOmero konuvecTBa
reo0JIOropa3BeqOYHbIX CKBAXKHH.

Ha cragum neraneHolf pasBenku MectopoxaeHuit (TOO MOCTOSHHBIX
KOHIMUHUH)  JONMOJHHTENBHO  WHXXEHEPHO-TEONOTHYECKHE  CKBAXHHEI  OypsAT
Ha TMOTEHIHAIbHO HEONarompHATHBIX MO yCTOWYMBOCTH ydacTkax. Ha nHambonee
CIIOXKHBIX MO0 MH)XE€HEPHO-T€OJIOTMYECKHM YCJIOBHSIM MECTOPOXASHHSIX [POBOIATCS
JOTOJTHUTENILHEIE HCCIIEIOBAHUS 110 Pa3paboTaHHBIM MPOTPaMMaM.

Homyckaetcs COBMeIIIaTh HUH)XCHEPHO-TEOJIOTHYECKHE CKBa)KHHEI
C reoJIoropa3BeI0YHBIMH.

[lpy Hanuuum OGHaXXEHHH CKANBHBIX MOPOA MOMOJHHUTENLHO MPOU3BOAUTCS
n3yyeHue IapaMeTpoB €CTECTBEHHOMH TPELIMHOBATOCTH (xomu4ecTBO
M OPHEHTHPOBKA OCHOBHBIX CHCTEM TpEIMH, HX TyCTOTa, IPOTHKEHHOCTE).

5. ITo pesynpTaTam MH)XXEHEPHO-TEOJOTHYECKMX MCCIIECHOBAHMI HA CTaUU
IPOEKTUPOBAHUS JOIDKHBI OBITH IOJTYYEHBI:

XapaKTEpPUCTUKH MPUPOAHO-reorpadpUuecKuX YCIOBHiA, TI'€O0JOTHYECKOro
CTPOEHHSI, TEKTOHUKH palioHa U MECTOPOXKICHUS;

HH)XEHEPHO-TEO0JIOTHYECKHE XAapaKTepHUCTHKH palioHa M MECTOPOXKIACHHS
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(pactIpoCTpaHEHHOCT OCHOBHBIX IEeTporpaduyeckux THUIOB TOpOXA M  DYX,
THII KOHTAKTOB, KOJHYE€CTBEHHBIE XapaKTEPUCTHKH TPELIIMHOBATOCTH, PACCIOCHUS,
AHHM30TPOIIMM TIOPOX, 30H U TMOBEpXHOCTeH OcnableHus, HaNpsHKEHHOTO COCTOSHHSA,
GHu3MKO-MeXaHNIECKUX CBOHCTB NOPOA);

IUls paiiOHOB pacHpOCTPAaHEHHS MHOrOJETHEMEP3JIBIX TOPHBIX IOPOX
— XapaKTEPUCTUKA KPHOTEHHOCTH MAacCCHBA, JIBAUCTOCTH H TEMIIEpaTyphl, TOJNIIHUHEI
CJIOSl CE30HHOTO IIPOMEP3aHHs, XapPaKTEPUCTUKH HHIKEHEPHO-T€OKPUOJIOTMYECKHX
MIPOIIECCOB;

MPOrHO3HAA OIleHKa BO3MOXHBIX H3MEHEHUH HHXEHEPHO-T€OJIOIHYECKUX
YCIOBHI OpPUPONHON cpeibl M BO3HUKHOBEHHMS HEOIAronmpUATHBIX HHXEHEPHO-
reO0JIOTHYECKUX ABJICHHH Ha MECTOPOXXIEHHH M MPHIIETAIONIeH TEpPHTOPHH TOPHOTO
OTBOJA.

6. B cinydyae mnepecMoTpa MpeIyCMOTPEHHBIX IIPOEKTOM MaciuTaboB
H TEXHOJNOTHU JAOObIYH, CHOCOOOB BCKPHITHS U OCYIIEHHS MECTOPOXICHHUS
IPOBOJUTCSA  JOMOJMHHUTENbHOE  WHXEHEPHO-T€OJIOTHYECKOEe €ro  HM3y4deHHe.
Ha »kcmiyaTupyeMBIX MECTOPOXIEHHAX YTOYHAIOTCS HENOCTATOYHO H3ydYCHHBIE
HH)XCHEPHO-TEOJIOTHYECKAE  YCIOBUSA  (aHroB,  TIyOOKHX  TOPHU30HTOB,
060CcOGNIECHHBIX PYAHBIX Tel. [ MOBBIIEHUS JOCTOBEPHOCTH IPOTHO3HBIX OIIEHOK
YCIIOBHi 3KCIUTyaTallid H3y4aeMBIX y4acTKOB HMCIOJIB3YIOTCS JaHHBIE, ITOyYE€HHBIE
npu pa3paboTKe OCBOCHHOM YaCTH MECTOPOXKICHH.

7. Ha orane TexHH4YecKOro IEpPEeBOOPYXEHHS H  OKCIUIyaTalHH
MECTOPOXICHUSA (CTaAus OSKCIUTyaTallHOHHOW pa3BeAKH) B XOA€ HHXXEHEPHO-
T€OJIOTHYECKUX HCCICAOBAHUNA YTOYHSIOTCA IIPOYHOCTHBIE, AeOpMalMOHHBIE H
IUIOTHOCTHBIE CBOMCTBA MOPOJA M MaccHBa, IapaMeTphl MPUPOIHON M TEXHOTeHHOM
TPEIIMHOBATOCTH.

8. Usyuyenne ¢GU3MKO-MEXAaHHYECKMX CBOKCTB BBINOJHSETCS HAa OCHOBE
na60paTopH1>1x ¥ TIOJIEBBIX UCIBITAHUN FOPHBIX MOPO,.

I/IsyquHe CTPYKTYPEI MAaCCHBA CKAJIbHBIX IOPOI BBIMIOJIHACTCA HA OCHOBE!
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JOKYMEHTHPOBaHHSA OPHEHTHPOBAHHOT'O KepHa mopoi (TpH BHIXOAE KepHa He
MeHee 80%) UM CTEHOK CKBaXXUH;

re0JIoro-CTPYKTYPHOM ChbEMKHM OOHaKEHHH.

9. Ha cragum mpeaBapUTENbHOW U E€TANLHOW pa3BEAKH MECTOPOXKICHHUA
JIOIYCKAeTCsl OleHKa MPOTHKEHHOCTH TPEIIMH KOCBEHHBRIMH MeTomaMu. Ha cramum
SKCILTyaTaIuy MeCTopoic,zIeHm IPOTKEHHOCTh TPEIIUH NOJDKHA OBITH yTOYHEHA
B XOZ€ KapTHPOBaHHUA.

10. Ha cragum mpeaBapUTENbHON M ACTANBHON pa3BeAKH MECTOPOXXKICHMS
IJI1 ONpedeNieHUs NPOYHOCTHBIX CBOMCTB TpPEIIMH HCIOJIb3YIOTCS JabopaTopHBIE
ucneiTaHua. Ha cTagum 3KCmlyatanud, npd Hamuud nedhopmanuii Ha ycTymax,
JaHHBIE 10 IPOYHOCTHBIM CBOMCTBAM TPEIIHH YTOYHAIOTCA 0OpaTHBIMH pacuéTaMHu.

11. Ilo Mepe MHOCTaHOBKH YCTYHOB Ha MpPEACIBHBIA KOHTYp, a TaKxke
npy npuOImKeHNH K HeMy Ha paccrosHue 100 M 1 MeHee HOJDKHO OCYIIECTBIISATHCS
reoJIoro-CTPyKTYpHOE HM3Y4YeHHE MacCHBa CKaJbHBIX TOPHBIX MOPOJ C ONHCAHHEM
MIPOU30MIENIINX H IPOrHO30M BO3MOXHBIX JehopMarimii.

12. B  xome  reoloro-CTpyKTypHOro  H3y4eHHS  (KapTUpOBaHMS)
3KCILTYyaTHPYEMOI'0 MECTOPOXXIEHHS IODKHBI OBITh YCTAHOBJIEHBI €ro I€0JIOro-
CTPYKTYpPHBIE OCOOCHHOCTH, OPHEHTHPOBKa OCHOBHBIX CHCTEM TPEIIMH, BHIABJIECHBI
THIBl TOTEHIHMANbHBIX JedopManuii M YCIIOBHS WX BO3HMKHOBEHHS, OTOOpPAHEI
obpasusl mopon ANA  (U3NKO-MEXaHWYECKHMX HCNBITaHWH ©  merporpado-
MUHEpaJIOrH4eCKUX UCCICAOBAaHUMN.

13. TIlpu xapTHpoBaHMM OOHaXKEHHWI CKalbHBIX TIOPOA OIpenesicHhe
XapaKTEpHCTUK 3JIEMEHTOB 3ajlleTaHUsA NMOBepXHOCTel ocinabieHus (asuMyTa W yria
IIaICHHS) OCYIIECTBIIAETCS C TOMOIIIbIO FOPHOI'O KOMIIaca, a B ciiydae, eclii MacCHB
oblagaeT MarHUTHBIMH CBOWCTBaMHM, — COJHEYHOTO WM THPOCKOIMHAYECKOro
KoMmnacoB. Jlomyckaercs oOmpezelleHHEe IapaMeTpoB 3aJieraHHs ITOBEPXHOCTEH
ocnablieHHss Ha OCHOBe OOpabOTKH pe3yJNbTaToB (OTOrpaMMETpPHH, Ja3epHOro

CKaHHPOBAHHWS UK [IPYTrAMHU METOAaMH JUCTAHIMOHHOMN ChEMKHU.
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14, Pe3ymbTaTsl MAaCCOBBIX 3aMEPOB MOAJIEXKAT CTATUCTHYECKO# 0OpaboTke
C IOCTPOCHHEM KpYrOBBIX AWarpamMm TpeluHoBaTocTd. I[locTpoeHue nuarpamm

TPCIINMHOBATOCTH JAOIIYCKACTCA BBINOJHATD C MNPUMEHCHHEM [IIPOrpaMMHOI0

obecreueHHusl.

15. Tlo pe3yJbTaTaM KapTHPOBaHHS COCTaBIIAETCS CBOJIHBIN
re0JIOro-CTPYKTYPHEIH IUIaH H/WIH 00bEMHAS HU(ppOBast MOJENb.

16. Ouenka pacnpoCTpaHeHHS CTPYKTYPHBIX 3JIEMEHTOB

Ha HUXXe- M BhIIIENeXAal[ie TOPU30HTHI BBHINONHSAETCS HA OCHOBE TPacCHPOBaHMS
CJIEZIOB X MepeceueH s C MOBEPXHOCTBIO Kaphepa, paspesa.
17. TIlpm

MCCTOpO)KI{eHI/Iﬁ HEe00X0IUMO

reoJIOro-CTPYKTYPHOM  KapTHPOBaHUH  OKCILIyaTHPYEMBIX

BBIIIOJIHATE pPaHXHPOBaHHUEC  TPCUIMHOBATOCTH,
a TaKXxe paﬁOHHPOBaHHC MaCCHBA T'OpPHBIX IOPOA IIO CTCIICHH TPECHIMHOBATOCTH

(6109HOCTH) B COOTBETCTBUH C Tabimnamu 3 u 4.

Tabmuma 3 — HMepapxuueckue ypOBHH INOBEPXHOCTEH CTPYKTYPHOTO OC/IabIeHHS

(pa3phIBHBIX HApYIIEHHIH )

Panr (nopsAnoK) pasioMos, MomHOCTb 30HB1 ApoGneHus DO TSKEHHOCT Macmra6
TpeIHH pasioMa MIH NIHpHHA TPEIHMH P OCT® HapyIeHuA KapThl
Pasnomei I panra — riny6unssie, 1:2500000
KaK TPABHIIO, COHCMOTEHHBIE COTHH H THICAIH METPOB CoOTHH ¥ TBICAYH KIWJIOMETPOB 1:1000000
Pa3zsioma 11 panra — rirybunssie, 1:500000
YACTHYHO CeHCMOTCHEEIS JlecATKH ¥ COTHH METPOB JlecATKH U COTHH KHJIOMETPOB 1:200000
KuioMeTpsl 1 ecaTKH 1:200000
P
aznomsl 111 panra MeTpsl ¥ IIeCATKH METPOB KIIOMETDOB 1:100000
Pa3nomsl IV panra JIECATKH ¥ COTHH CAaHTHMETPOB COTHH M THICAYH METPOB 1:50000
KpynHsie Tpemunst V padra Cepimne 20MM Caeite 10m }igggg
1:5000
Cpenune Tpemuns! VI panra 10-20 Mmm 1-10 M 1:2000
Menxue tpemmnsl VII padra 2-10 MM Memnee 1 M -
Tounxue Tpemmnsl VIII panra 1-2 MM Menee 1 M -
JloxanbHeie TpemuHsl IX panra
~ BHYTpH IUTaCTOB, CIIOEB, Menee 1 mm Menee 1 M -
NOPOIHBIX 6JI0KOB




Tabmuua 4 — Kiaccudmkamus MaccHBOB TOPHBIX IMOPOA IO TPELIMHOBAaTOCTH

H COACPXKAHHUIO KPYITHBIX OTHEeNIbHOCTEN

Kareropus Yucio TpemuH Ha Copepxanne, % B
[IOpPOABI 0 1 M uHUH, Cpenuuit MAacCHBE OTACIBHOCTEH
TpeinuHOBaTocTH | CTemneHh TPEIMUHOBATOCTH | mepecekaromei pa3mep pasMepoM, MM
(6nouHOCTH) MaccuBa HanOOJIbIIEEe HX | OTAEIBHOCTEH,
qucno (MOIyab M 300 700 1000
TPEIHUHOBATOCTH)
ITpakTaeckn
I MOHOTHTHBIC Mesee 0,65 Bonee 1,5 100 100 | 100
(MCKIIIOUHTENHHO
KPYITHOOJIOYHBIE)
I MarotpetanoBaTsie 10,65 1,0-1,5 100 | 8100 | 4%
(BecbMa KpynHOOJI0UHbIE) 100
i1 CpenneTpemuHOBATHIC 1-2 0,5-1,0 70-100 | 30-80 | 5-40
v CHIBHO TPeIMHOBATHIE .10 01-0,5 10-70 30 5
(cpeanHe0IOUHbIE)
UpesBriyaiiHo BimsKoe
\'% TPEIMUHOBATHIC 10 0.1 10 Her
K HYJIO
(Menxo0IoYHbIE)
18. I/IcheHepHo-reonoquecxoe H3YYCHHE MacCHBa TOPHBIX MOpOn

BHINOJIHAETC HAa OCHOBAaHUH MPOrpaMMbl, pa3pabOTaHHOW IKCILTyaTHPYHOIEH

H/Mm CHCHHaHHSHPOBaHHOﬁ 0pI‘a.HI/I3aIII/Ieﬁ B COOTBCTCTBHH C TCXHHYCCKHUM

3alaHAEM, KOTOpas LJOJDKHA COACPIKATh:

BUbI U METOABI MHXCHECPHO-TCOJIOTHYCCKOr0 H3YYUCHHUSA, KOTOPBIC NOJDKHBI

COOTBCTCTBOBATH LICIISIM U CTaAUH HCCHCHOB&HHﬁ;

o6beM OypeHus B Ha3HaYEeHUE KaX/0i CKBaXXKHHBI,

BHUJIbI UCCJICIOBAHUM B CTBOJIE CKBAXXHHEI, BKJIIO4Yast FCOQ)HBI’I‘—ICCKI/Ie;

croco6 OPHUCHTHPOBAaHHs KE€PHA HJIU CBEMKH CTCHOK CKBAaXXKHH, a TaKXeE

METOIABI OIIPCACIICHUS NCKPHUBJICHUA CTBOJIa CKBAXKHAHBI,

|

METOAMKY NOKyMEHTHPOBAaHHUS KEpHA, BKIIIOYAIOINYIO ero oTorpadhupoBaHue;

KOJIMYECTBO M Y4acTKu oTOopa o00pa3loB Ui ompeneneHus (U3UKO-

MEXaHHYCCKHX CBOf;ICTB;

COCTaB ' ApOr€OJIOTHYCCKUX HCCHGHOBaHHﬁ;

IUIaH U TCOJIOTHYCCKHE paspe3bl C anyannsauneﬁ CTBOJIOB CKBAXHWH H

npeanojiara€MbeiX I'paHUILl HNCPCCCUCHHS Pa3pPbBIBHBIX HapymeHnﬁ, IreoJIOTHYCCKHUX

KOHTaKTOB,

MEPONPHUATHS O KOHTPOJIIO Ka4Y€CTBa 6ype1mx, MOBBIIIICHAIO BBIXOJa KCpHA U
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€ro JIOKYMEHTHPOBaHUS;

COCTaB M METOJBI Ta0OPaTOPHBIX UCIILITAHHIA;

TpeGoBaHus K OTYETY O MPOBEASHHBIX paboTax.

19. PesynbraThl reou3AIECKUX HCCNEeI0BaHUH, BBITIOJTHEHHBIX
B MH)KCHEPHO-TEONIOTHYECKAX  CKBXWHAX, JOKHBI  OBITH  COIOCTABJICHEI
C HH)XEHEPHO-T€0JIOTHIECKUMH oKa3aTelsIMH, MOJTyY€HHBIMHA
NpH JOKyMEHTHPOBAHUH KEPHA COOTBETCTBYIOIIEH CKBKHHBI.

20. Pa6orel (CKBaXHHBI), IPOBOJUMEIE (HCIIONB3yeMbIE€) B HCCICIOBAaHUAX
JIOKYMEHTHPYIOT. JIoKyMeHTaIust paboT (CKBaXXMH) BKIOYAET:

HACIOPT CKBRKUHBI;

aKT O 3aJI0)K€HUH CKBAXKHHBI,

aKTHI O IPOBEICHHU KOHTPOJIBHBIX 3aMEPOB KOOPIWHAT YCThS CKBAXKHH;

aKT HHKJIMHOMETPHH;

re0JIOr0-TeXHNYECKH HapsA/ C MPOEKTHBIMU U (aKTHYECKUMHU JAaHHBIMH;

OypoBoii XKypHaJ, 3aMONHAEMBIN Ha K&KIYI0 OTASIbHYIO CKBaXHHY

KypHaJI JOKYMEHTAL[W! KEpHa;

YpPOBEHB MOA3EMHBIX BOJ Ha MOMEHT 3aKPhITHS CKBaXKUHBI,

aKThI O JINKBUJAIIMH CKBAXHH.

21. Ilpm poxyMeHTamuH KepHa HEOOXOAMMO BBIAENATH €CTECTBEHHBIC
TPELIHHBI 0T MEXaHUYECKUX Ha OCHOBE XapaKTEPHBIX UX MPU3HAKOB.

22. W3 cratuctuyeckoif o00paboTKM HCKIIOYaeTcs 30Ha JpoOJeHus,
00ycnoBIeHHAs HApYLUIEHUSIMH TEXHOJIOTHH OypeHus.

23. HccnemoBaHHsi KepHa NOKYMEHTHPYIOT C HHTEpBaJoM He Oonee 3
MeTpoB. Ilo pe3ynsTaTam HcclneqoBaHHN NODKHO OBITH IPENCTaBIEHO CBENEHUI He
MEHee:

UHTepBa B3ATUA NMpod (M);

BBIXOJ KepHa, %o;

ONHMCaHWe MOPOA: THI, LBET, COCTaB, CTPYKTypa, BTOPHYHbIE H3MEHEHHS,

CIIONCTOCTB, CJIQHIIEBATOCTD;
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MOpGbOIOTHIO, FeHE3HNC;

3allOJIHUTEJb TPEIIHH, €r0 COCTaB, MOIIHOCTD;

MOJIyYJb TPEIIHHOBATOCTH, TP./M;

KauyecTBO MaccuBa ropHsix nopoz (RQD, %).

24. JIOKyMEHTHpPOBaHHE CTPYKTYpbl OpPHEHTHPOBAHHOTO KEPHAa CKBaXHH
BBIMOJTHAETCS U1 KXA0H MIIOCKOCTH OCNAbICHUS B JOJDKHO COJEPIKATh:

TyOUHY IUIOCKOCTH OCNablIeHus, M;

THII HAapyIIeHAUS,

yToJl K OCH KepHa, rpax.;

YTOJI OT JINHUA OPUEHTHPOBaHUS, Ipal.;

XapaKTEePUCTHKH [IEPOXOBATOCTH;

THII 3aMIOJTHUTENS TPEIIMH U €r0 XapaKTepUCTHKA.

25. KomnnuectBo oTOHpaeMbIx mpo6 H3 KepHA ONpeneisercs 3ajauyaMu
HCCJICIOBaHU, HEONQHOPOJHOCTBIO METPOrpadMIeckoro CocraBa M CBOMCTB IOPO
H [JO/DKHO OBITb O0OOCHOBaHO B IpOrpaMMe HHXXEHEPHO-TEOJOrHYECKHX
Hccnenosanuii. Pasmep mnpoGel  nomkeH obecneuMBaTh MNPEACTABHTENLHOCTD
pe3yabTaToB.

26. Ilpy HanHYMH MOA3EMHBIX TOPHBIX BHIPAGOTOK WM BBIABICHHH IIyCTOT
IporpaMMa HMH)XEHEPHO-TEOJIOTMYECKHX HMCCIEAOBAaHUN NOIDKHA IPEXyCMATPHBATh
JOKyMEHTHPOBaHHE, BKIIIOYAIOLIEE:

re0JIOrMYECKOE ONMCAHUE 10 BCeH IIHHE BRIPaGOTKY;

dororpaduu CTEHOK BEIPaGOTOK

NpeJICTaBJICHHE HA MJIaHe BEIPAGOTKH MECT PacIOJIOKEHHs y4acTKOB 0TGopa
npo6 1715 onpeneneHns PU3NKO-MeXaHHYECKHX CBOUCTB IIOPOL;

yKazaHue Ha IUIaHe BEIPAOOTKM MECT NpPOBENEHHS 3aMEPOB TPEIIHHOBATOCTH
TOPHBIX IIOPOJ;

XYpHaJl pe3yJbTaTOB MAaCCOBBIX 3aMEpOB TPEIIMHOBATOCTH C YKa3aHHEM
pacmoNOXKeHHsT TOYEK H3MEPEHHH, OPHEHTHPOBKH TPEIUH, PACCTOSHHS MEXIY
TPEIMHAMH CMEXHBIX CHCTEM, LIMPUHBI PAcKphITHS TPEIIWHEBI, IIEPOXOBATOCTH
€€ CTEHOK U TUIIa 3aNOJHUTENS TPEIIHHEL.

27. Jna obvekroB II Kkimacca OMacHOCTH MOKHO OBITH IMPOBEIEHO
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HH)KEHEPHO-TEOJIOTHUECKOEe pallOHMPOBAaHHWE YydYacTKa HeOp IIyTEM BBIJCICHUS
Ha TJaHe, pa3pe3e H/WIM B TPEXMEPHOM IPOCTPAHCTBE obnacTeidl (XOMEHOB),
B paHHIaX KOTOPHEIX MacCHB I'OPHBIX MOPOA 00J1alaeT OAMHAKOBBIMU HMH)KECHEPHO-
Te0JIOrMYECKUMH XapaKTepUCTHKAMH.

JU11 MeCTOpOXXIEHHU#, CIOXKEHHBIX NUCIEPCHBIMH IOPOAAMM, BBINONHACTCS
reoMexXaHHndecKkoe paioOHHpoBaHHE. J[1s MECTOPOXKIECHHH, CIOMKEHHBIX CKaJIbHBIMH
H TOJYCKaIbHBIMH IIOPOJaMH, IPOBOAATCA TIEOMEXaHHMYEeCKOe€ H CTPYKTYpHOE
pailOHUpOBaHUE.

28. Ilpm mnpoBeeHNMH TEOMEXAHHYECKOTO DPAHOHMPOBAHHS OIPEIEIISIOT
T'PaHMIBI YYaCTKOB, B IpefesiaXx KOTOPhIX NPOYHOCTHBIE CBOMCTBa MacCHBa MOPHBIX
IOPOJX CHYHTAIOTCA ONHOPOAHBIMH. IIpH ompenencHWH rpaHHMI TE€OMEXaHUYECKH
OHOPOAHBIX YYaCTKOB (IOMEHOB) YYHTBIBAIOTCH KOHTAKTHl MeETpOrpapuyuecKux
pasHocTell, BTOpDHYHBIX W3MECHEHUH, HapylleHHOCTH. MUHMMaibHBIE pa3Mepsl
y4acCTKOB JOJDKHBI OBITH COM3MEPHMEI C BHICOTONH pabo4ynX yCTYTIOB.

29.  Ilpm npoBeeHHH CTPYKTYPHOIO PaiOHHPOBAHHSA NOJDKHBI OBITh Y4TEHBI
TEKTOHMYECKHE Pa3lOMBl, OCH CKJIa[OK, KOHTaKThl IeTporpadpudecKiux pa3HOCTEH,
OrpaHHYUBAIOIIHE YYACTKH, B IpefiesiaX KOTOPBIX CTPYKTYpa MacCHBa TOPHBIX ITOPOJ

CUHHUTACTCA OIIHOPOIIHOfI, OCHOBHBIC CUCTCMBI TPEIIHH.
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ITpunoxenue Ne 2 xk @eaepanbHbIM HOpMaM
¥ MpaBUJIaM B 00J1aCTH MPOMBILILIEHHOH
6e3onacHocTH «IIpaBuna obecrneueHus
YCTOWYHUBOCTH OOPTOB M YCTYIIOB

KaphepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEpXIeHHBIM Npuka3zoM PenepanbHoit
CITY>XOBI 110 S3KOJIOTHIECKOMY,
TEXHOJIOTHYECKOMY B aTOMHOMY HaJ30py
OT « » 2020 r. Ne

I'NJAPOT'EOJIOI'HYECKOE U3YUYEHHUE MECTOPOXJAEHUSA
1. Ilpu ruHApOreoNOrMYecKOM H3yYEHHH MECTOPOXACHHS  IOJDKHBI

IPOU3BOAUTHLCS PabOTHI B COOTBETCTBUH ¢ Tabiunei 1.

Ta6Jmua 1- Bungs: THAPOTr€OJIOTHYCCKUX pa60T B 3aBUCHMOCTH OT CTaall OCBOCHHA

MCCTOPOXIACHHUS
Cranng ocBOCHHS Baaw: pabot
MECTOPOXKICHUS

ITockoBBIX ¥ OLIECHOYHBIX Onpo6GoBaHHe B OQMHOYHBIX CKBOXHHAX.

pabort HabmroieHus NpoJoDKUTENEHOCTRIO He MeHee | ro/ia 3a YPOBHEBBIM
PEKUMOM IOA3EMHBIX BOJL B MPOOYPEHHBIX CKBOKHHAX.

HeranbHol pazBeKu KycToBble onpo6oBaHHs OCHOBHBIX BOZOHOCHBIX T'OPH30HTOB.

MECTOPOKACHUL HabmoneHus 3a pe)xMMOM MOA3EMHBIX H IOBEPXHOCTHBIX BOJ.

HousyueHue MecTopoxaeHHs | OUIbTpalMOHHBIE ONMPOOOBaHMA FOPHBIX MOPOA HA JIOKAIBHBIX Y4acTKax

(yrounenue MECTOPOXKICHHUS.

THAPOTEOIOTHYECKUX

TapaMeTpoB OTAENBHBIX

Y4acTKOB MECTOPOXKICHHSA)

OxcIutyaTaums HaGmoneHus 3a TeXHOT€HHBIM HAPOAHHAMUYECKHM PEXHUMOM C

MECTOPONACHHUS BBIIBJICHHEM YCIIOBHI 3KCIUTyaTali APSHAKHBIX COOPYKEHHUIA,
CKOPOCTH CHIDKCHHS HAllOPOB B MPUOOPTOBBIX MAacCCHBAaX IO Mepe
Ppa3BUTHUS FOPHBIX paborT.

2. O6beM ruIpOreoNOrHYECKHX MCCICIOBAaHUH ONMpeNensieTcs CIOXHOCTBIO
THAPOreOJIOTHYECKUX YCIOBHH MECTOPOXICHHMA H CTagMell €ro OCBOEHHS
(tabmungsl 2, 3).

Tabnauma 2 — Ilpu3Hak® CNOXXHOCTH MECTOPOXICHHN IO THAPOTEOIOTHYECKOMY

CTPOCHHIO




CnoxXHOCTD
THAPOTreoJ0rH4ecKoro IIpocToe Caoxnoe Ocobo caoxnoe

CTPOCHHS MECTOPOKACHAN

W3mMenunBocTh  reoMerprHu | MoHOTOHHOE HesoinepxxanHocTs | Bricokas W3MEHYHBOCTD

KPOBJIH U TIOIOLIBHI | 3ajieraHue, 10 MOIIHOCTH MOIIHOCTH

BOOHOCHBIX TFOPHU30HTOB | BBIACPKAHHOCTH 10

(KOMILJIEKCOB) MONIHOCTH

H3MeHYUBOCTH He 6onee uem B 2 | o 10 pas Bonee uem B 10 pa3

(WIBTPaLlMOHHBIX  CBOMCTB | pasa

BOJXOHOCHBIX TOPU3OHTOB

(KOMILIEKCOB) M BOXOYNIOPOB

HzmenunBoCTL nutaHus | He 6osnee uem Ha | Bonee gem Ha 50% | HeasHas BBIPaXKEHHOCTD

MOJ3EMHBIX BOJ 50% B TOHOBOM | B FOJIOBOM LIHKJIE HCTOYHHKOB TIMTaHUS

11719 HEYCTaHOBIICHHOTO

MPOHCXOXKACHHUS. Pacuer
MPOM3BOJUTCA JJIA Haubonee
HeOMarompUATHBIX  YCIIOBUiA
MMATAHHA.

Tabmuna 3 — MUHUMaNbHBIE 00BEMEI THAPOT€OJIOTHYECKHX PabOT B 3aBUCHMOCTH

OT CJIOXXKHOCTH I'MAPOTCOJIOTHYCCKUX YCJIOBI/Iﬁ H CTalHH OCBOCHUSA MECCTOPOXKIACHUA

O6nem paboT B 3aBHCHMOCTH
OT CTeNeHH CJIOKHOCTH

Habmonenus 3a

Cragra
THAPOTe0JOrHYecKoro
OCBOCHHA Bag paGor PesyabTaThi paGor
CTPOCHHH MECTOPOKACHHS
MECTOPOXICHHS
Ocobo
ITpocroe | Cioxnoe
CJIOJKHOE
OnuHouHoe
onpo6oBaHue B
CKBINHMHAX HA OpueHTHpOBOYHASA
KaxKIpIi P Yp
. 1 3 6 BeJM4MHA K03 PumenTa
BOJIOHOCHBIH rs
TOPHU30HT Ha 1 kM? P
HCCJIEAYEMOTO
ITouckoBBIX H Y
y4acTka B IUIaHE, IT,
OLICHOHHBIX ABCONIOTHBIE OTMETKH
pabot B B B

ypoBHeli BOJbI B
MEXEHb | MEXKEHb | MEXEHb

YPOBHEBBIM [IaBOJAKOBBIH H ME)KCHHBIIH
1 pazB 2pazap |3 pazasB

pexUMOM [IEpUOJ, HHTEHCHUBHOCTb
MeCAll, B | MECALl, B | Mecsll, B

MOA3EMHBIX BOJ B HHQWIBTPaLIMOHHOTO
NaBOJOK | MAaBOAOK | MAaBOJOK

THAPOTreOIOTHYECKHX [IUTaHHA, THAPABIMYECKOES
1 pa3B 2pazsaB |3 pasaB

CKBa)KHHaX COIPOTHUBIICHHE JIOXKa

HENETIO | HEAEO HEACITIO
A A A BOXHOTO 0O6beKTa
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KycroBoe KoapdunpenTs
onpoboBaHue BOZONPOBOJUMOCTH U
OCHOBHBIX NI6E30MPOBOJHOCTH,
BOJIOHOCHBIX 1 3 6 TiapaMeTp NepeTeKaHus,
rOpU30HTOB Ha 1 kM? THAPABINYECKOE
HCCIENYEMOTo CONPOTHBIICHHE JIOKA
JleTanbHoH pasBeaky y4YacTKa B IUIAHE, IIT. BOJIHOTO 00beKTa
eCTODO. gmm A B B B AGCOIOTHBIE OTMETKH
POAA YpOBHeii BOZIBI B
MEXEHb | MEKCHb | MEXEHb
Habmonenns 3a NIaBOJKOBBIA H MEKEHHBIH
lpazB |2pazaB | 3pa3as
PEXUMOM NepHOJ, HHTCHCUBHOCTD
Mecdll, B | Mecdll, B | Mecdl], B
NOA3EMHBIX H HHQWIBTPAIMOHHOTO
MOBEPXHOCTHBIX BOZ MABOROK | TIABONOK | MABOLOK | 110y its THAPaBINYECKOE
P lpas3B |2pa3zaB | 3pa3zaB i
CONPOTHBJICHAE JI0KA
HENEMIO | HEAEMO | HENemo
BOJHOro 06beKTa
OunsTpanioOHHbIE
onpoGoBaHHs
Jousyuenmne
TOPHBIX NIOPOA,
MECTOPOXICHNS
HabmoneHus 3a o
(yrounenue KHMOM Onpenenserca npoekTHOH Mi60 | YTO4YHEHHE
THAPOTeONIOTHIECKHX ﬁZnseMme " CTIeNHaTH3HPOBAHHON THAPOTEONOTHIECKHX
HapamMeTpoB opranusanueit rapaMeTpoB
paverp TIOBEPXHOCTHBIX BOJ P it pametp
OTHENbHBIX Y4aCTKOB
Ha JIOKaJIBHBIX
MECTOPOXKIEHHUA)
yJacTkax
MECTOPOXAECHUS
Habmonenns 3a
TEXHOTCHHBIM YTouHeHHe ycIoBHil
TUAPOIUHAMUYECKUM topmupoBaHHs
PEXHUMOM ¢ BOJIOTIPHTOKOB B F'OpHbI€
BBIBIICHHEM BBIpPaOOTKHU U NApaMeTPOB
yCNnoBHit JIPEHAXKHOH CHCTEMBI.
3KCIuTyaTaluu KauectBeHHas u
OKCIUTyaTauus 1 Onpenensercs NpoeKTOM
JpeHaKHBIX KOJIMYECTBEHHAS
MECTOPOKIeHHS ., oTpaboTKH MECTOPOXKIEHUS
COOpYKEeHHH, XapaKTepHCTHKA
CKOPOCTH CHWXEHHS pa3rpy3Ky NMOA3EMHBIX
HaropoB B BO/JI, XapaKkTep U
NpHOOPTOBBIX MaciuTabbl
MaccHBax I10 Mepe (bHUNBTPAIMOHHBIX
Pa3BUTHA FOPHBIX nedopmanuit
pabor
3. Pe3y.III>TaTI>I TUAPOTC€OJIOTHYCCKHX UCCIIEAOBAHUH ABJIAIOTCS HUCXOJHBIMH

NaHHBIMM Ul KaJMOpPOBKM MOZeNd H pacuyéra HapaMeTpoB (HIbTPALHOHHBIX

IponecCoB aHAJIMTHYCCKUMHU METOMaMHU. B crnoxHBIX B 0c000 CIOXHBIX YCIOBHAX

IIPpUMEHACTCSI YHUCICHHOC reodmnmpaunonﬁoe MOACINPOBAHHE B JABYMEPHOM

WA  TPEXMEPHOM MPOCTPaHCTBE. Pe3ynbTaToM reoQHIBTpalHOHHBIX pPacuETOB

SABJIICTCS MPOrHO3 Haubonee HEOIArONPUATHBIX YPOBHEM M JaBJIECHHS IOI3EMHBIX

BOA B TIpaHHIaX H3y4a€MOro MacCHBa TOpPHBIX IOPOJ Ha CTaJHIX OCBOCHHS

MECTOPOXIACHHSA.
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ITpunoxenne Ne 3 k DenepasbsHEIM HOPMaM
H MpaBIiIaM B 00JIaCTU IPOMBILLIEHHON
6esonacHocty «IIpaBuia obecrnieueHus
YCTOWYHUBOCTH OOPTOB U YCTYNOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
YTBEPXKACHHBIM Npuka3zoMm PenepanbHOM
CITy>KOBI II0 3KOJIOTHYECKOMY,

TE€XHOJIOTHYECKOMY U aTOMHOMY HaJ30py
OT « » 2020 . Ne

BbIBOP PACYETHBIX CXEM JE®OPMHUPOBAHUS M OLIEHKA
YCTOHYHUBOCTH BOPTOB H YCTYIIOB KAPBEPOB, PA3PE30B
1. Ouenka ycToH4MBOCTH OGOpPTOB H YCTYIIOB KapbepoB, pa3pe3oB
B 3aBHCHMOCTH OT 3Tala IIPOEKTHPOBAaHHS M OTPabOTKA OTKPBITHIM CIIOCOOOM
JO/DKHA BBIIIONHATBCS METOAAMH, OCHOBaHHBIMH HA TEOPHH IPEdeIbHOro
paBHOBECHS, YHCICHHBIM H (GU3HYECKHM MOAEIMPOBAaHHEM B COOTBETCTBHH C
tabnuneit 1.
Tabnmuna 1 Meronsl OLEHKH YCTOHYMBOCTH OOPTOB KaphepoB, pa3pe30B Ha

Pa3iIMYHBIX STalax UX NPOCKTHPOBAHHUA H OTpaGOTKH

Mertonsl,
Meroas! dpusmaecKoro
OCHOBaHHbIE HA | UYWCIEHHBIE U
OTan NpoeKTHPOBaHUA H Meron MOJIC/TUPOBAHHASA 1
TEOPHH BapHALHOHHBIA
oTpaboTKH Kaphepa, paspesa aHaIorui CrielabHbIe
OpeacabHOro MCTObI
HUCCIICIOBAHMA
paBHOBeCHS

HpeanpoekTHsie paboThI . _ o o o

BpeMeHHBIX KOHqummii o) ° o o
T30

TTocTOAHHBIX KOHAMIMIA o . o o
IIpoexTupoBanue o) . o o
IposBneHre KpUTHISCKUX o . * o
aedopmaluii IpH SKCIUTyaTa|uu
TexHnueckoe nepeBoopyxeHne

(o} [ J o [¢]

Kapbepa
«oy — JUIS BCEX 00BEKTOB BEJCHHUS TOPHBIX pabor;
«“» - A oObeKkToB  BeAeHMs ~ ropHeix  paGor Il kmacca  omacHOCTH
H pu KOMOHHHPOBaHHOMH paspabotke MECTOPOXKICHHS,;

«» - KaK JIONOJHHUTEILHBIN METOZ (10 PELICHHIO CIeHATH3MPOBAHHON OpraHH3aIii 1)
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2. Ilpu omeHke ycCTOHYMBOCTH OOpPTOB M YCTYIOB KapbepoB, pa3pe30B
HCXOAHBIE JaHHble BHIOMPAIOTCA B COOTBETCTBHM C BHIOpaHHOH MOIENBIO
nepopMHpOBaHUS ¥ KPUTEPUEM pa3pylIeHUs NPUOOPTOBEIX MAaCCHBOB, CO3AAHHOMN
Ha  OCHOBE HMHXEHEPHO-T€OJIOTMYECKOrO0  H3Yy4YeHUS] U paHOHUPOBAHMS
MECTOPOXIECHHUS.

3. B kadecTBe MCXONHBIX HAHHBIX HUCHOJB3YIOTCA (PH3UKO-MEXaHNIECKHE
CBOMCTBa MacCHBa TOPHBIX MOPO W MOBEPXHOCTEH OCIabIeHus.

4, KoppeKTnpoBKy HCXOOHBIX JAaHHBIX [JIs BBIIOJHEHHSI pPacyeToB
YCTOWYHBOCTH OOPTOB M YCTYIIOB KaphepoB, pa3pe30B JOMYCKAETCH OCYIIECTBISATH
Ha OCHOBAaHMHM HATYpPHBIX [aHHBIX H pE3yJbTAaTOB HAOJIONEHWH, OTpaKalomMX
(baKkTHUeCKOe COCTOSIHHE MPUOOPTOBOrO MacCHBA.

5. Yder ¢GopMBI Kapbepa, paspe3a B IUIaHE MPOBOOUTCH IO PEIIECHHIO
MPOEKTHON MM CIELHAM3HPOBAHHON OpraHH3allii MYTEeM pEeHIeHHS TPEeXMEPHOH
3aja4H.

6. INapamerpel 60pPTOB M YCTYIOB KaphepoB, DPa3pe30B ONPeNeNAlOTCs

- B COOTBETCTBHHM CO CXEMOM, IpUBEACHHON Ha PUCYHKeE 1.
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Pucynok 1. CxeMa KOHCTpYKIHH GOpTOB M YCTyNOB: A, Hyy, Hr — COOTBETCTBEHHO BBICOTA YCTYIIa,
IPYI YCTYIIOB, 0OPTa; @, Gyy, Gxyy, Or— COOTBETCTBEHHO, YIOJI OTKOCA YCTYIIA, YTOJI OTKOCA IPYIIIIBI
YCTYIIOB, KOHCTPYKTHBHBIH Yrojl OTKOCa IPYIIIBI YCTYIIOB H YTOJl OTKoca GopTa Kapbepa, paspesa;
B, Bmp — COOTBETCTBEHHO, IIMPHHA IPEAOXPAHUTENBHOM H TPAHCIIOPTHOH GEpMEI

7. Omnpenenenne Haubojiee HANPSHKEHHOH TTOBEPXHOCTH CKOJBXKEHHUS
NpOM3BOJMTCA HAa OCHOBE aHANMTHYECKHX pacyeToB MM IIyTeM BbIOOpa
U3 MHOXXECTBA IIOBEPXHOCTeH OcCnablieHHsT TNOBEPXHOCTH C MHHMMAIBHBIM
K03 puureHTOM 3amaca yCTOHYUBOCTH.

8.  IlpH mOCTPOEHMH MOBEPXHOCTH CKOJBKEHHS OIPENENSIOT MOJOXEHHE

TpELOMHBI OTPBIBA, yXOAsAIIeH B MaccuB Ha rryouny Hoo:

Hgo:ﬁ:ZCn
/4

ctg(45-0,5¢,), (1)

rae: 6o — IPOYHOCTh MOPOJ Ha ogHoocHoe cxarue, MIla; C, — cuemienue B maccuse, Mlla;
@n — YTOJI BHYTPEHHETO TPSHUA, rpaj.; y—o0bEMHEIH Bec, MH/M3.

9. Ha »3tame npeanpoekTHHIX paboT [AOMycKaeTcs MO PELICHHUIO
CHEeNHaAM3UPOBAHHOK OpraHM3allid ONpENENATh NapaMeTpel OOpTOB M YCTYIMOB
Kapbepa, pa3pe3a METOAOM aHAJIOTHIA.

10. TIlpm pacuere ycroumBOoCTH OOPTOB M YCTYIOB KaphepoB, pa3pe3os,
B TOM 4YHCJI€ C Y4ETOM BO3ICHCTBHUS CEHCMHYECKHX CHJI M Harpy3oK OT I'OPHOTO
o0opy/ioBaHHS, C HCIONB30BaHUEM TEOPHH MPEAEIFHOTO PAaBHOBECHS, NMPHMEHSIOT
METOAbI AIreOpanvecKoro HJM BEKTOPHOI'O CJIOXEHHS CHJ (MHOTOYTOJIbHHKA CHJI),
a TaKkKe METOAbl, YJOBJIETBOPSAIOIIME TPEM YpPaBHEHHUSIM PpPaBHOBECHUS
(cun 1 MOMEHTOB).

11. Cxema pacdera METOAOM alredOpanvecKoro CIOXEHUs CHJI MpHBEIEHA

Ha PUCYHKeE 2.
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PucyHok 2. Pacuer ycTOHYMBOCTH OOBOZHEHHOT'O H30TPOIHOIO OTKOCA C YYETOM

BO3IEHCTBUS CEHCMHYECKUX CHUII METOIOM anreﬁpanqecmro CIIOXKCHHUA CHI

Z[(a cos y, + P cosla—p) _ D, +APcos(45+0,5p,)- O, sin¢, )tg(p, + c,l,+A]

cosa
"= sin(a - 4,) @
Z{P,. sin g, — P* 22 " H ) APsin(45+0,5¢, )+ O, sin &, + B]
cosa
H . . +H, 3
Dg - i,i=1 + i+l }/eli ( )
2

AP = P06 (4)

_ b

3| 1g(45-0,5¢0)
Q. =Ky K,-P-k, ®)

rae: P — Bec 6moka, MH; a — yron otkoca, rpaj.; y;i — yron HakJioHa OCHOBaHHA OJioka, rpaj.;
Pi® — Bec «cBoOOmHOMN» (Haxopsmieiics BhINIE JIMHHH OTKOCA) BOABI B mpenenax Oioxa, MH;
Di — cuna rugpocrarmdeckoro aapieHus, MH; Hji+;, Hi.1— Hamop Ha rpaHsx Onoxos, MH;
li — nmHA OCHOBaHMA GNOKa, M; Y — IUIOTHOCTH BOAE, MH/M>; AP— ymensHas Harpyska OT
obopynosanus, Mlla; Pos — o6mmit Bec obopynoBanus/coopyxenus, MH; a — cpenHee paccTrosHue
MEXAY OmopaMH, M; b — paccTosiHEE OT Kpasi 000pyAOBaHHU/COOPYKCHHS 10 BEpXHEH OpOBKH, M;
Qi — ceiicmuueckas cuwia, MH; & — yronm Mexay MOBEPXHOCTBIO CKOJIBKCHHS M HANpaBICHHEM
CEHCMMYECKOl CHIBI, H3MEPEHHBIH B BEPTHUKAIBHOM IUIOCKOCTH, rpanx.; Kp — koaddumment,
YYHTHIBAIOIUN Ha3HaYEHHE COOPYXKEHHS U €ro OTBETCTBEHHOCTH (T.€. JJI KaphepoB MPHHUMAIOT
1,5, mnsa orsanoB — 1,0); K; — ko3 dHUIHEHT, YIHTHIBAIOLIMIA JOMYCKAeMBIE IIOBPEXICHHS 31aHMH
u coopyxenuit (Ki=0,25 mma OGoproB um Ki;=0,12 nns ycTynoB H OTKOCOB OTBAJOB);
ke — K03 OHIMEHT CeHCMUYIHOCTH, KOTOPEIA NpeACTaBIseT CO0O0M 3HAYEHHS YCKOPEHHS KOyleOaHui
B JIOJSX g; A — NONIOJNHATENbHBIE yAePXKUBAIOIUE CHIEL, MH; B — NOMONHATENBHBIE CABUTAIOIINE
cuisl, MH.
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12. Cxema pacueTa METOAOM BEKTOPHOTO CJIOXCEHHS CHJI IpUBEACHA
Ha pUCYHKe 3.

4
Cl, A
\ / Cly
Pn
| y
R,
H P, 1,2 /012 \
&N S )
‘..:.D..t..’-—‘-x,..
” 2y D, Pn
@n \
D.? l R2'3 ]
H P, e 90°p
S L
A Ae

Pucynox 3 — Cxema pacuéra yCTOHYHBOCTH OOBOZHEHHOTO H30TPOIHOIO OTKOCA
C Y4E€TOM BO3JEHCTBHSA CEHCMHYECKHX CHJI METOJOM BEKTOPHOTO CJOXEHHS CHIL:
P; — Bec paccmarpuBaemoro Omoka, MH; Cl;ii;, Cliiy, Cl— cunml cliemieHus,
HallpaBJICHHBIE Napaj/IeIbHO COOTBETCTBYIOMIMM rpanunam 6mnoxos, MH; D; .1, D;; g,
D cunpl ruapocTaTHYecKoro NapiieHus 1o rpaHuinam 6mokoB, MH; R;;:,Rii;, R;

— peakuuu 1o rpasunam 6iokos, MH; S — celficMudeckas cuna, MH; § — yron Hakiona

ceficMUUYecKOil CUIBL, Tpaj.

13. Bri6op pacuéTHBIX CXeM OIpeneNseTcs Ha OCHOBE aHajM3a Te0JIoro-
CTPYKTYpPHOrO CTPO€HHMs NpUOOPTOBOro MaccHBa ¢ y4&TOM NPUHATOrO Maciutaba:
yCTyHl, Ipynma ycTymoB, OopT. CXxeMBl M METOOMYECKHME IIOJIOKEHHs pacyera
yCTOHYHBOCTH OOPTOB M YCTYIIOB KapbepoB, pa3pe30B INpHBEIEHBI B TA0IuUIE 2.

14. Iloctpoenwe Bommykioro mnpoduias Oopra Kapbepa, paspesa
OCYILECTBJISIETCS IIyTeM IpPHUIAHHS KaKIOMY €ro 3JIEeMEHTY MaKCHMAJIBHOIO YrJia
HAaKJIOHa, 00eCHevnBaIONIer0 ero YCTOWYHMBOCTh M YCTOMYHMBOCTD BCEX TPy
3JIEMEHTOB O0pTa, HaYMHAs C HHXKHETO JIEMEeHTa Ha ypOBHE JTHAa Kapbepa, paspesa.

JomyckaeTrcs MOCTPOEHHE YCTYIIOB MOJIUTOHAIBHOU (hOPMBI.
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Tabnuna 2 — CxeMbl pacyéTa yCTOMUYHBOCTH OOPTOB M YCTYIIOB KaphepoB, Pa3pes3os

HomyckaeTcs onpenensaTs npeaeibHylo
BBICOTY OTKOCa NPU 3aJaHHOM yTIJIe
NoTallleHus O 1o popMyIie:

Venosus
Ne PacueTHad cxeMa Kpatkoe onucanue
NIPUMEHEHHA
1 ey Jns peanbHOro 0TKOCAa pacieT HOJDKEH OtcyTcTBHE
A i | BLIMONHATHLCS IMyTeM MOCIEN0BATENBHEIX HeONMaronpHATHBIX
pHOMIDKEHHI C HCTIONb30BAHHEM METOJIOB, | IIOBEPXHOCTEH
NIPUBE/ICHHEIX B MyHKTaxX 7-9 HacToAIero ocnabnenus, mubo
Ipwioxenus. TIOBEPXHOCTH
ocnabneHus

HaInpaBJIeHE! 01
yramu: -5°<p<-60°

H's

Y

. C'cos @',

= yeos(8)sin (8 — ¢")

IlIvprana npH3MBI BO3MOXXHOTO O6pYyLIECHHUS

m =(H, - K)ctgp

2 PacueT BBINONHACTCA TyTEM OT1cyTcTBUE
TIOCJIEA0BATENHHBIX NPUOIIKEeHNI ¢ HeOJIaronpUATHBIX
HCTIONB30BaHMEM METOJIOB, NPHBEICHHBIX B |TIOBEPXHOCTEH
nyHkrax 10-12 Hacrosmero IIpwioxeHus. ocnabieHus, Hopobl
€ HU3KOMH HecymieH
CTIOCOGHOCTRIO
p<13°, a<(45- 0,5¢)
3 m BeicoTa BEPTUKAILHOIO YCTYIIa: OT1cyTcTBHE
SN AN DN HeOIarompHATHBIX
RSRNEN NN p MOBEpXHOCTEH
RN AN S N {H, = Hgol 1+ |—£12(45-0,50) ocnabnenus, mbo
\\\\:\\ \\\Hg\cr\\ JC TIOBEPXHOCTH
RN ocnabnenus
He o O~ |iupuna npusMer BosMoxHOTO 06pymenna  |HAMPABIICHbI 1101
USRS R YIIaMH:
H T |m= Hy o, /C 1g(45-050) 5°<P<-60°
\\\\ - \\\\\\:\\\:\\
S = \\\ \\\ \\\ \\\ \\\\\\\
4 Bricora BepTHKaJIBLHOIO YCTyna He6naronpustHoe
3aneraHue
20 Hh' TIOBEPXHOCTEHN
Hy=W +\/ 2 1e(B)rg(p - o') ocnabnenus,

HafpaBJIeHHBIX B
CTOpOHY
BBIPa0OTaHHOT'O
IIPOCTPAHCTBA MPH
p>¢'. Cxema
TpUMEHAETCA NPU
ycnoBur h' <Hgo 1
H''.<H,
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. H=

Bricora ycTyna

2¢ sinacosg’
y sin{lg — ) sin (8 —¢")'

- 1lIupyHa IPU3MEI BOSMOXKHOr0 0GpyIeHNs

m=H(ctgfB - ciga)

He6naronpusTtHoe
3aJleraHue
TIOBEPXHOCTEH
ocnabnenus,
HanpaBlIeHHBIX B
CTOPOHY
BbIpabOTaHHOTO
MPOCTPaHCTBA NpH f
>p' ¥ yriie oTKoca a>f

L | Hyp

Beicota ycTyna

C'cos¢’

H=
yeosBsin(B — ¢')(1 — Jetg(@tg(®))
1lInpuHa IpH3MBl BO3MOXKHOTO O6pyIIeHHAs

m=(H - H90)ctgp — Hctga

YCTYH CIIOXKEH
CHIBHOTPEIINHOBATHI
MH TIOPOJIaMH.
HeGnaronpusatHoe
3aerafgue
TIOBEPXHOCTEH
ocnabieHus,
HaNpaBJIeHHBIX

B CTOPOHY
BbIpabOTaHHOTO
MPOCTpPaHCTBA PH
f>p' 1 yrne otkoca a>

A

H = (b +2ac)++/(b + 2ac) - b

Bricorta ycTyna Veryn, moaceyeHHbI
ABYMI
3 /1 + tgzw TIOBEPXHOCTAMH
=— . ocnabnenus
12 sm(51 + 62Xctgv/' - ctga)
[ Cisin &, Chsindy
: 1 + 3 ’
sin (2w - 1g0f) sin B (1gv - 1g03)
4 sin(5 1+5 2 )
gy =
J ctg2 B+ ctgzﬂz - 2ctgBcighy cos(&l + 52)
i 4 in&
crgy’ = sin 8jctgPp +sin Srcighy
sin(51+6' 2)
IlInpuna pU3Mbl BO3MOXKHOIO O0pYIIEHNUS
3-\/1 + tgzv/
m = —————.
b4 sin(&l + 52)
[ Cisin &y Chsin &
L3 ’ + e U
sin By (1gy - 1g0}) ~ sin B3 (1gv - 1293)
3a0TKOCKa [10 HaCJIOCHHUIO. He6naronpusTHoe
BeicoTta ycTyna: 3a/eraHue
H, MOBEPXHOCTEH
= ocnabieHus,
1-ctgatgg HANpaBIeHHbIX
. C’' B CTOPOHY
¢ =arctg|tge’ + BbIPaGOTAHHOTO
e OpOCTPAHCTBA NpH S

>¢' ¥ yrie otkoca a=f
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g0
sin(a - })

X [0,5(30tg£ - ctga)Sin(a -9, ) +
+ ctge cos(a + a)cos(b‘ -, )]

cosQ,

sina

b=—71—-<x
sin(a - ¢,)
x| —2-cos@,ctge — G, (ctgs —ctga)cos q),',]
e

C! cosg!

C n ¢n

ysin(a - ¢})

11LIupHHa IPH3MBI BO3MOXHOTO oGpymeHas
C H-b

"= 2asin B

—_ 450 _ P,
=45 é

TIOCNIEIOBATENbHBIX IPHOTIDKEHNH C
ACTIONE30BaHNEM METOJIOB, TIPUBE/ACHHBIX B
nyHkTax 10-12 Hactosmero ITpuioxenus.

9 Pacuer BrImoNHAETCS IMyTEM HaknoxHoe u kpyToe
MOC/IE AOBATEIBHBIX MpUOGIIDKeHuii ¢ 3aleTaHye CJI0EB C
HCMONb30BAHUEM METO/IOB, IPHBEACHHLIX B [aZieHAEM B
nyHkTax 10-12 nacrosmero Ipuioxenus. CTOpPOHY

BbIpaGOTAHHOTO

YacTHBIM ClTydaeM SBISETCH OTKOC, IPOCTPAHCTBA NPH
TNoJCeeHHbIH HapyIeHueM. B aToM ciydae  g<B<90 u p>¢'
MOBEPXHOCTh CKOJILKCHHA B BEpXHEH 4acTH
COBIAJAET C HAPYHICHHUEM.

10 Pacyer BeInonHsAETCA MyTEM Ionoroe 3aneranue
NIOCJIEA0BATENbHBIX MPUOIIDKeHNI C TOBEPXHOCTEH
HCTIOIB30BAHHEM METOJI0B, IPHBEACHHLIX B (ocnabiieHUs npH
nyHkrax 10-12 Hacroswero IIpwioxkenna.  |[f<p’, -5<f<25°

11 PacueT BBIIOTHAETCS ITyTEM Hanwaue cnaboro

cJ1o4, obmee
COMPOTHBIICHHE
CIIBHTY KOTOPOTO
HUKE, 9eM Y
BBIIIE3AJIErAFOIIIX
nopox
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12 PacueT BRINONHAETCA MyTEM Mysbaoo6paszHoe
TI0CJTe IOBATENILHBIX TIPHOTIKEHHH ¢ 3ajieraHue Nopoz.
HCIIOJIF30BaHIEM METOJIOB, TPUBEICHHBIX B
nyHkTax 10-12 Hactosuiero IIpunoxeHus.

13 e JledhopmupoBaHUe OTKOCA ITyTEM H3TH0a Hammane

ANV LYY |coeB KpyTOnaAaroInx

AT [ -

ALY B xauecTBe MpUGIIDKEHHOTO U rpyboro [IOBEPXHOCTEMH

ANRNT ST b
ARUARA MOIX0/a AOMYCTHMO BBEICHHSA B YTOI ocnabnenus,
ANRARE H30TPOIMHOTO OTKOCA (0lys) MONPABOK (AQ) HA |HANpPaBIEHHBIX
AN OCHOBaHHH rpaduxa (pHCyHOK 4): B MaccuB (0OpaTHoe
AU
AR _ . najgeHue) npu 60<
A\ a,=a,—Aa (590,

< ' Il Gonee TOUHOM OLEHKH HEOOXOAMMO
TPOBOAATH HU3HIECKOE WIH YUACICHHOE

MOJIeTUPOBaHHE.
14 |Kom6uHauus pa3iHgHBIX BUNOB Pacder BEINO/IHAETCA MyTEM I'eonoro-cTpykTypHOE
JehopMHUpOBaHHSA MIOCJIeA0BATEIbHBIX IPHOTIDKEHHUI € CTpOCHHE OTIMYACTCA

HCTIONIb30BAHHEM METOJOB, IIPUBEACHHBIX B |OT cxeM 1-13 win
nyHkTax 10-12 Hactosmero IlpunoxeHus NPEeACTaBIISACT
H/WIH C TIpAMEHEHHeM (GI3HIecKOro WiIn KX KoMOMHaLMIO
YHCJIEHHOTO MOJETHPOBaHHUA

H, a — BBICOTa, M. H YroJl HaKJIOHa, rpajl. 6opra, ycryna; H, — BRICOTa BEPTHKAIBHOTO 0TKOCa; Hyp
- rmy6uHAa TpeImMHBI OTphBa, M; C — clemienne B Maccupe, MIla (1/M%); C' — cuemnenue mo
NOBEPXHOCTH ocnabnenus, MIla (1/mM%); ¢ — yron BHYTpEHHErO TPEHHS MAaCCHBA, ¢’ — YroJl TPEHHS
110 IOBEPXHOCTH OCNaGIeHns, rPpa.; y — INIOTHOCTh rOpHBIX nopox, MH/M? (t/mM%); &' — yron capura
110 KOHTAKTY CJIOEB, TPal., Ocp — CPEAHsAS HHTEHCHBHOCTh HOPMAJIFHOTO HaNpsHKCHUA MO Haubosee
HanpsHKEHHOMY KOHTAKTY; 0p — IPOYHOCTh Ha OXHOOCHOE pacTsmxerue, MIla (1/m2); m — mmpuna
HOpPU3MBI BO3MOXKHOTO 00pylIeHus; f — YyroJl HakJIoHa OBEPXHOCTH OciabneHus, rpan.; f1 u f2 —
YIiabl HAaKJIOHa MOBEPXHOCTEH ocnabneHus, rpam.; 6; M 02 — YIJIBI MEXAY IOBEPXHOCTSMH
ocnabyieHus U IPOCTHPAHUEM YCTYNa, IPpajl.; i — YroJl HaKJIOHA JIMHUM CKPEMIEHUS MOBEPXHOCTEH
ocnabneHus, rpai.; ' — Yroil HaKiIOHAa JMHHU CKpelleHHs NOBepXHocTe# ocinabneHus B
IUTIOCKOCTH, TEPHEHIUKYIIpHON IUIOCKOCTH OTKOCA, Ipaj.; € — Yrol H3JoMa IOBEPXHOCTH
CKOJIB)XCHHS B OCHOBAHHM OTKOC&, I'PaJl.; Ocs - YTOJI OTKOCA B CJIOHCTOM MAacCCHBE, I'Pajl; Gus - YTOJM
0TKOCa B H30TPOITHOM MAcCHBe, Ipal; 4a — IoNpasKa K YTy OTKOCa, Ipaj.

3HaKk MHUHYC IpH yTJIaX MaJcHUs NOBEPXHOCTEH ocnabieHns (f) o3HaYacT HANpaBJICHAE B CTOPOHY
MaccuBa, 6€3 3Haka MHHYC — B CTOPOHY BEIpa0OTaHHOTO MPOCTPAHCTBA.

Cxewmsl 4-6, 8-9, 13 mpUMEHHMEI IIPH YCJIOBHH, €CIIM IPOCTHpAHHE MOBEPXHOCTEH ocnabneHus
OTIMYAETCA OT MPOCTHPAHUA IIOBEPXHOCTEH OOPTOB M YCTYNOB KaphepoB, pa3pe3oB He Honee ueM
Ha 20 rpaz.
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a - MPH [IOJTHOM ONPOKUABIBAHAH CJIOEB 0 - Ha MOMEHT CKauka JeopManyun
(cmemenns 0,5-2 M u mupuHa 3akoios 0,3-0,6
M npa H=100 M; cmemenus 1,0-4,0 M u
mmpuHa 3akoiioB 0,5-1,0 m mpu H=200 M;
OTHOCHTEJIFHEIE Ae(OpMallUH 33 MPH3MO#
o6pymenns (5-10)-10)

a ‘ | RS

Aa, {...°) -_

;m z, 2 /;,ts:x
—~ . P
AN\ ?\\
) 75 10 Y
4 4 / g
5 / 5

| g 1o

~50 ~70 +90 B (.°) =50 ~20 +90 B. £...7)

B - IIpH NIOSBJICHNH BUAUMBIX TpetuH (cMerernus 0,1-0,2 M mpu H=100 M; cmemnenus 0,2-0,4 M
npu Y=200 M; OTHOCHTENbHEIE AedopMaLiy B pa3Me 06pymenus (2-6)-107%)
. oz, (.5}

o
1 20

15 \
17 (4 \\\

10

5

o |
50 <20 190 80 B, (%)

Pucynokx 4 — I'papukm monpaBoK K yrjlaM MHOralieHHs H30TPOIHBIX OTKOCOB Oy
IpH OIPENEICHUM MpeAeNbHBIX YIJIOB HakJIOHAa OOpPTOB B CIIOMCTBIX MaCCHBaX
nmo cxemaM 8 ¥ 12 Tabmuupl 2: 1-— g, =57°¢'=17°; 2 — @, =52%¢'=17°;

3—a,=52%0'=24°;4— q,=52°0"=30°;

15. Tlpu uncmeHHOM MOIENUPOBaHMH pacueT Ko3dduiuenTa 3amaca
YCTOHYMBOCTH OOPTOB M YCTYNIOB KapbepoB, pa3pe30B OCYLIECTBISETCS IyTEM
ITO3TAIIHOTO CHW)KEHHUS MPOYHOCTH Ha CABUT IO MOSBIIEHHS B pacyeTe IIaCTHYECKUX
nepopMaruii.

16. Kosddbunuent 3amaca, MOMyYEeHHBIH METOAOM CHH)XEHHS NPOYHOCTH
OpH 4YHUCICHHOM MOJENUPOBaHMM, OKBUBaJIEHTeH Kod(pduIHeHTY 3amacy,
OIpefensieMOMy METOAAMH NIPEENbHOTO PAaBHOBECHS.

17. YucneHHBIM MOZAEIMPOBaHHEM JIOIMYCKAaeTCs OIpPEHeNIATh MapaMeTphI

HaIIpH)KeHHO-He(i)OpMHpOBaHHOI‘O COCTOSAHHUA l'lpH60pTOBOI"O MacCCHBaA.
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18. Ilpu HCHONB30BaHMH  BEPOSTHOCTHOTO  IOAXOAA  BEPOSTHOCTB
OOpyIlIEHHS OIpeleNseTcss ¢ MOMOMIBIO CTAaTHCTUYECKHMX MHOromapaMeTpU4eCKHX
METOAOB B paMKax CTaTHCTHYECKOH HM3MEHYHBOCTH KaXIOro H3 (aKTOpoB Kak
COOTHOIIIEHHE JONU KO3(pPUIHMEHTOB 3amaca MeHbIe UM pPaBHOMY 1 KO BceMy
00beMY MPOBEAECHHBIX HTEPAIHii, BRIpa)KEHHOE B IPOIICHTAX.

19. Ha »3Tamax TPOeKTHPOBAaHHA M  OTPaOOTKH  MECTOPOXKACHUS
BEPOATHOCTHBIM TMOAXOMA NPHUMEHSETCS KaK JOMOJHUTENBHBIN Ui 6ornee TOYHOro
ydeTa BIMSAHHA HW3MEHYHBOCTH (PAKTOPOB B BHIOpAaHHBIX HOPMATHUBHBIX KPUTEPHAX
YCTOMYHBOCTH.

20. TIlepen UpUMEHEHHEM BEpPOATHOCTHOrO IOJAXOAA  JIOILyCKaercs
HCKIIIOYCHHe ONHOIO0 HIJIH HECKONbKHX (aKkTOpOB IIyT€M BBIABICHHSA AaHAJIH30M
YyBCTBUTEIbHOCTH HU3KOrO BIUSHUA pakTopa (MeHee 1%) Ha pe3ynbTaThl pacyera.

21. BeposATHOCTHBI  aHaNM3  JOJDKEH  NPOBOAUTBCA  OTHAENBHO
IUISL pa3iU4YHBIX MacIITaboB: yCTyI, IpyIia yCTynoB 1 60pT.

22. ®usuyeckoe MOIEIMPOBAHHE HCIONB3yeTCS IS OLEHKH CMEIleHui
M oIpeleleHWs MexaHu3Ma JehOpMHpOBaHHMsS  MNPHOOPTOBOIO  MacCHBa
NpU COOMIONCHUH KPUTEPHEB ITOA00HS.

23. B pacuerax ycCTOMYMBOCTH OOPTOB KapbepoB, pa3pe30B IOJDKHO
YYHTBIBATbCA  BJIMAHME BCEX BOJOHOCHBIX TOPH30HTOB, MPEACTABICHHBIX
B NpUOOPTOBOM MaccuBe.

Onenka BO3MOXXHOCTH MpOSBIEHUS (QHIBTPALMOHHBIX IehopManuii JODKHA
OCYIIECTBIATBCS C  y4eToM OcoOeHHOCTell  peXxmMma MOA3EMHBIX  BOZ,
IpaHyJIOMETPHYECKOT0 COCTaBa FOPHBIX MOPO U 3aMOJIHUTENEH B TPEIIMHAX.

24. B MHOroseTHeMep3nbIX NOPOAax Npd 0OOCHOBAaHHUH KOHCTPYKTHBHBIX
napaMeTpoB OOpTOB M YCTYIIOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB HEOOXOAUMO
YYUTBIBATh BIUSHNE TAIMKOB HA UX YCTOWYHUBOCTD.

25. BimmsHue Harpy3ok oOT 0OOpyHOBaHMS, 34aHHH MM COOpYXKEHUi
Ha yYCTOWYMBOCTH YCTYNOB Kapbepa, pa3pe3a, CIOXEHHBIX CKaJbHBIMH

H INOJNyCKaNbHBIMH IOpOAAMH, JOOJDKHO YYHATBIBATECA HNpPHA CTAHOHAPHOM
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pasMeleHHH OOOpYHOBaHHSA. YUeT BIUSHHUA Harpy3ok oT o0OpydoBaHHUS, 3HaHUMR
UIIH COOPY)XEHHU# Ha YCTOHUHBOCTH YCTYNOB Kaphepa, pa3pes3a CIOXKEHHBIX CJ1abbIMU
nopojgamMu (TJIMHUCTBIE, CYIJIMHHCTBIE, CylecyaHble OOBOOHEHHBIE) SIBISETCA
00s3aTeNBFHEIM BO BCEX CIIy4asX, 33 HCKIIOYEHHEM KPaTKOBPEMEHHBIX Harpysok,
BO3HHKAOIUX [PH IEPEBHXEHAH 000pyI0BaHHS.

26. VYyer TropHOro O0OOpYHOBaHHs, 3HaHHH WO  COOPYXEHHH
IPY UX PacIlOJIOKEHNH Ha OepMax JOJDKHO OCYLIECTBIATHCS B INIOCKOH IIOCTAHOBKE
(6e3 yuera G6oxoBoro 3axuma) 1o ¢opmyne 4, mubo myTeM yBEIMYEHUS BBICOTHI
yCTyIla Ha MOIIHOCTh 3KBUBAJIEHTHOTO €10 /3

P _FEs

-~ ")

h = )
aby vy

3

rae: P — Bec obopynosanus (coopyxenus), MH; P,s — HaBJleHHE, co3qaBaeMoe 000OpYyIOBaHHEM,
MIla; y — ymenbHEIA Bec ropHO# mopomsi, MH/M3, a, b — nuEHeliHBIe pasMepsl 06OpYIOBaHHS,
3[JaHUS UM COOPYXKEHHA B IUIAHE, M.

27. Pacyer yCTONYHMBOCTH YCTYHOB KapbhepoB, pa3pe30oB JOJDKEH
BBIMOJHATLCS AN BEepXHel d9acTH ycTyna (mepBble MeTphl OT BepxHeit OpoBKH)
U Ha BCIO BbICOTY (pucyHOK 4). Bribop cxembl neopMHpOBaHHS YCTYNOB
OCYILIECTBIISIETCA B COOTBETCTBUH C TaOJHAIEH 2.

PRISICICHI.
QOOPY ACBAFIN
JRCR
TOBEPRHOCTH CKOTBACHHN 90
TN HOWIAARON, PRINSTICHIR DY S Ay ANy S
OBy AOMHI \
T g
' ~
\.‘ \\\ p
AN
TODEPXHOCT CRONNALHIL
‘B IPATPYASHHOM YCTYRE

Pucynok 4 — Cxema pacyeTa yCTOHYMBOCTH YCTyNa C Y4eTOM BIHMSHHS Beca
06opynoBaHus, 31aHUH, COOPYKEHHUIA.

28. Jlns BbIOpaHHOM CXeMBI pacyeTa ONpeNeNfAeTCs BEIHYMHA TPEIUHEBI

OTpbIBa 110 opMyIIe:

B, = 2C,ctgl45-@,)- Py |

®)

/4
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IIpu oTpuuaTensHO# BenuuuHe gy INHHY TPEUIMHBI OTPHIBA HEOOGXOZHMMO
p

IPHHAMATH PaBHOHU HYJIO.

29. TlpH BHIOJHEHHH Pac4eTOB YCTOXYUBOCTH OOPTOB U YCTYIIOB KaphepoB,
pa3pe30B KpaTKOBPEMEHHOE CEHCMHYECKOe BO3JICHCTBHE IIPH 3EMIIETPACEHHAX
IOIDKHO YYHMTBIBATBCA [IyTEM BBENEHHSA MAONOJHHTEIbHOH TOPH3OHTAJILHOM
ceficMuueckoii cunsl B Gopmyny (2). Benuumna ceficMuueckoit cuael Qc
ompezesiercs mo gpopmyie 5.

JlomyckaeTcsi yueT KpaTKOBPEMEHHOTO CEeHCMHUYECKOro BO3JCHCTBHS 3a CYET
yBeJINYeHHsT HOPMaTUBHOro ko ¢uuueHTa 3anaca yctoiuuBocTd. [Ipu 3TOM BBOX
IOMOJHATENBLHOM FOPH30HTAIbHOM CeliCMUYECKOH CHIbI B ypaBHEHHE OanaHca CHII
He TpedyeTcs.

30. MakcuMaJbHOE YCKOpEHHEe CeliCMHYeCKHX KojeOaHWi rpyHTa HOIDKHO
OLpPENENATHCA TPH BEPOSATHOCTH BO3MOXKHOTO IIPEBBINECHHS HMHTEHCHBHOCTH
3emiIeTpsiceHuii B Tedenne 50 ner — 10 %.

31. lllmpuHa NpemOXpaHUTENbHON OEepMbl JODKHA ONPEHENATHCS HCXOMS
n3 obecreyeHUs ee YJABIHMBAIONIed CIIOCOOHOCTH M HEpPEABMKEHHS TOPHOTO
obopynoBaHU:

B,+B,

B= , 9
max{Bo +B, ©)

rae: B, — NMpHHA OCHIH, M; B, mupuHa GepMBI 11 3aiep)KABaHUA NMAJaIONMX KaMHel, M; Bos—
MHHMMaTbHas mMpuHA pabouel wyacTu GepMsbl, HocTaTouHas s 6€30I1acHOrO pa3sMEINEHHS H
paboTEI 000pYyIOBaHHS 110 OYUCTKE OEPM OT OCHINIEH, M.

32. Ilpu BEpOATHOCTHOH OLIEHKE YCTOMYHMBOCTH YCTYNOB IIHPHUHA
IpeAOXpaHUTENbHOM OepMBI onpenenseTcs o popmyIe:

B= Bno +Bp +Bsg, (10)
rae: B,,— muprHa Npu3Mel BO3MOXKHOTO 00pyIeHHus, M; B, — mupuHa pa3Baia Hocie
nedopManuu C BBIIIENEXAIIEr0 ycTyna, M; B,y — 3bdexTuBHas mUpHHA OGepMBI
(ocTaBiascs 4YacTb OepMbl IOC/iE OCHIIM H pa3Bajia BHILIENEKAIIEro YCTYyNa),
KOTOpasi IPUHUMAETCS:

- He MeHee 2 M IS JIIOOBIX YCTYIIOB Kapbepa,
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- 0 M anf HIDKHMX YCTYNOB IpH 1opaboTKe Kaphepa NpH YCIOBHH
HHCTPYMEHTATLHOIO MOHHTOPHHIa B PEXHUME pealbHOTO BPEMEHH CO CILIOITHOM

30HO# MOKPHITHS paboueii 30HbI 1IN NpH 63TIOHON BEIEMKE.
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Ipunoxenue Ne 4 k PegepaibHBIM HOpMaM
U NpaBUJIaM B 001aCTH IIPOMBILIICHHOM
6e3onacHoctu «IIpaBuia obecneuenus
YCTOWYHUBOCTH OOPTOB M YCTYNOB
KaphepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEpKIeHHBIM Npuka3zoM DenepanbHoi
CITy>KOBI IO 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY W aTOMHOMY Haa30py
OT « » 2020 r. Ne

BBIBOP KOD®PUIIMEHTA 3AIACA YCTOMYUBOCTH BOPTOB U
YCTYIIOB KAPBEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

1.  HopmarusHble K03 (OUIHEHTHI 3amaca yCTOHYUBOCTH 60PTOB H yCTYNOB
KapbepoB, pa3pe30oB INpPH  JAETEPMHHHUPOBAHHOM  IOAXOIE  BBIOMpalOTCs

B COOTBETCTBHUHM C Tabumueii 1.

Tabnmuma 1 — HopmatuBHbele KO3pQHLUMEHTH 3amaca YCTOWYHBOCTH OOpTOB

U YCTYTIOB KapbepoB, pa3pe30B

Craanu no IKcIyaTanusi 1 Tpoekrupoanue Anst Ipu
XapakrepucTuka nopaborku OTBETCTBEHHbIX "
Hayajia TeXHHYECKOoe . GesmonnoH
oTKOCa Kapbepa (Menee 3 | coopyxeHHH B
SKCIUIYATAllMH | NepeBoOpYy:KeHHe BBIEMKeE
J1€T), JIeT yalie Kapbepa
1 2 3 4 5 6
IMomyckanbHbie ¥ CKaTbHBIE TIOPOALI
Yeryn* 1,50 (2,00) 1,50 1,30 2.00 1,20
Vyactok Gopra, '
6opT 1,30 (1,50) 1,30 1,20 1,50 1,20
Ilecuansie n rpaBeCTEIC HOPOXBI
VYeryn, yuacrok
GopTa, 60pT 1,30 1,20 1,15 1,30 1,10
I'nnHKCTBIE OPOABI
Yeryn 1,50 1,30 1,20 2,00 1,20
Vuacrok 6opra,
6opr 1,40 1,30 1,20 1,50 1,20

Jlis pabodyux yCTYNOB MONYCKAJBHBIX U CKAJIBHBIX HOPOJ MPOMEXYTOYHOTO
KOHTYypa Kapbepa/pa3pe3a U CPOKOM HX CTOSHHS A0 1 roxa mpu BeicoTe He Gosee 20
M. JIOMYCTHMO HCIOJNb30BaTh HOPMAaTHBHBIH k03 ¢uumeHT 3anaca 1,2, npu BEICOTE
oosree 20 M — 1,5.
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IIpy mpoeKTHPOBaHHU Kapbepa CO CPOKOM OJKCIUTyaTalMd MeHee 3 JIeT
0053aTeNIbHO MPOBEJCHHE HHCTPYMEHTAJIHLHOTO MOHHTOPHHTA B PEXHUME PeabHOTO
BpPEMEHH C IOKpBITHEM paboueil 30HEI.

IlepeueHb OTBETCTBEHHBIX COOPY)KEHUI ONpeieNsieT NPOeKTHAA OpraHu3anus.

2.  HopmartusHble k03¢ (GUIMEHTH] 3alaca YCTOHYMBOCTH OTKOCOB OTBAJIOB
IIpH JE€TEPMUHAPOBAHHOM IIOAXOJe BEIOMPAIOTCSA B COOTBETCTBHH C Tabiuuei 2.

Tabmuna 2 — HopmaTtuBHBIE KO3(QHUIMEHTH 3amaca YCTOHYMBOCTH AN OTKOCOB

OTBAJIOB IIpH ACTCPMHUHHAPOBAHHOM IIOAXOIE B CelCMHYECKH CITOKOMHBIX paﬁonax

Tun ocHOBaHHuS
IpouHoe . Cinaboe
p CiaalbIit
OCHOBaHHE " OCHOBaHHE
KOHTAKT (CIIOH,
(ocHOBaHUE (cnoH,
MOIIHOCTBIO HE
MPEICTABICHHOE MOIIHOCTBIO
6onee 2 MeTpoB,
CKaJIbHBIMH, > | Oomee 2 MeTpoB,
NIPEACTaBICHHBIHN o
II0JTy CKJIbHBIMH MPECTABICHHBIN
TJIHHHACTO-
Tar oTBaJILHOM MacChl H II€CYaHO- TJIKHHUCTO-
N CYTJIHHACTHIMH
rpPaBUHHBIMHA CYTJIMHUCTHIMHA
IOpOJIaMH,
MOPOJaMH, MOpPOJIaMH,
COTIPOTHBJICHHUE
COIIPOTHUBIICHHAE COIIPOTHBIICHHE
CIBHI'Y KOTOPBIX CABHIY KOTOD CIIBUTY KOTOPBIX
Yy P HHXKeE, 9YeM Y y P
HE HUXE, UEM Y % HIKE, YEM Y
o OTBAJILHOM o
OTBaJILHOM OTBaJILHOM
Macchl)
Macchl) Macchl)
CkaJibHas OTBaJIbHAg Macca 1,15 1,20 1,30
Ilecyano-rIIMHUCTEIE IIOPOAbI, CMECH 1’20 1’20 1,30
NCCYAHO-TITHHUCTBIX H CKAJIBHBIX MOPO/,
ITpu be3niodnol mexHono2uy OMCuINKY Omeanos
Jlns BceX THIIOB | 1,10 1,10 1,15
Hpu PACRONIOJICeHUYU Ha omeane unu 6 Henocpedcmeeuuoﬁ 6./'!11300?’1“ om Hezco OMmEeEMCMBERHO20 COOPYIHCERUA, BHE
3asucumMocmu om mexHoRo02uu OmcolinkKu
JList BeeX THITOB | 1,30 | 1,30 | 1,40
3. B ceficMu4eckn aKTHBHBIX paioHax (celicMHYHOCTH 7 U Ooliee GauioB

no mxaie MSK-64) ycToituuBocTh 60PTOB M YCTYNIOB KapbepoB, pa3pe30B U OTKOCOB
OTBaJIOB JOJDKHA OBITH obecredeHa mpu pacuerax 0e3 ydera U C y4ETOM JEHCTBHSA

celicMMYeCKOll CHIBI OT 3eMIIeTpsiceHMH. B 1epBoM ciydae pacyeTHBHIR

Kombcbunnem* 3anaca JODKeH ObITh He MeHee 3HA4YEHUH, MIPpABEOCHHBIX H B

tabmunax 1, 2. Bo BTopoM ciydae, Ko3bHIHEHT 3amaca ¢ y4€TOM BBEICHHS B
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pacdeT CeMCMHYECKHX CHJI JODKeH ObITb He MEHee 3HA4YeHHWH, NPHBEIEHBIX B
Tabnmie 3.

JlommycKaeTcs BRIIOJHATh PacyeT YCTOWYMBOCTH YJaCTKOB U GOPTOB KaphepoB,
pa3pe30B, IIOCTABJICHHBIX B KOHEYHOE IIOJOXKEHHE, 0e3 ydeTa CEHCMHMYECKHX CHII
OT 3eMIIETPACEHHH, IPH 3TOM K03(hHUUNEHTH! 3amaca, MpUBEACHHLIE B Tabmuue 1,
IOIDKHBI OBITH yBenuuensl Ha 0,05 mis 7-6ammsHoii 30HEI, 0,1 — mus 8-GammsHOH
30HBI ¥ 0,15 — s 9-0anipHOM 30HBI, IPH 3TOM KO3 GHUIMEHTH], IPUBEACHHBIE B

Tabnuie 3, He HCIONB3YIOTCS.

Tabmmua 3 — HopmaruBHEIE KO3Q(QHUUMEHTHI 3amaca YCTOWYMBOCTH 60pTOB
W YCTYNOB KapbepoB, Pa3pe30B M OTKOCOB OTBAIOB C YYETOM CEMCMHUYECKHX

CHJI OT BGMHeTpXCGHI/Iﬁ

Hannyne 0TBeTCTBEHHbIX
XapaxkTepHCcTHKA 0TKOCA COOpy KeHHI
OrcyrerByror | IlpucyrcrByior
Pabounit ycryn 2 1,00 -
YcTyn B KOHETHOM I10JI0KCHHU 1,10 1,15
Bopr, yaactok 60pTa, BpeMeHHO-Hepabouuii 60pT 1,05 1,10
Ortaan (apyc) 1,05 1,10

4. HopmaTHBHBIE KpUTEPHH YCTOHYHBOCTH YCTYNOB, OOpPTOB KapbepoB
H pa3pe3oB IpH BEpPOATHOCTHOM IIOAXONE BHIOMPAIOTCS B COOTBETCTBHH

¢ Tabnmieii 4.

Tabmuna 4 -~  HopmaruBHble  KO3(QQUIMEHTH  3amaca  yCTOWYHMBOCTH

IIpH BEPOATHOCTHOM IIOAXOAC

Kos¢pduunenr HJonycramas
Macmta6 O6aacTb NpUMeHeHHs 3amaca BEPOSATHOCTH
ycToiiunBOCTH | 00pymenns, [K3¥<1], %

Pa6ouwnii o 1 roxa.

Hopa6oTka kapbepa ¢ NpOBEJCHHEM O00S3aTEILHOIO
WHCTPYMEHTAIbHOTO  MOHMUTOPHHra (B  pexuMe 40%
peasIbHOTO BPeMEHH C TIOKPHITHEM paboueii 30HbI).
be3moaHas TEXHOMOTHA. He

Verynsl OKCIUTyaTalis U TEXHHYECKOE NIEPEBOOPYKEHHE.

IpoexkTHpoBaHHWE KO Hadaja IKCILTyaTallU NPpA YAHTEIBACTCA 30%
YCIIOBHM JOCTATOYHOI reoMexaHUuecKo} H3ydeHHOCTH ?
MECTOPOXIEHHUA 110 JaHHBIM OYPCHHA CKBaXHH

l'IpoeKTnponanne A0 Havalla SKCIUTyaTaliiu.

Hanuuue OTBETCTBEHHBIX COOPYXEHUH. 20%
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HopaboTka Kapbepa. 1,20 20%
Bbe3moHan TeXHOJOrHA.

I'pynna ycTynoB | OKCIUTyaTaltds ¥ TEXHHYECKOE NMEPEBOOPYKEHUE

MEXIy IIpoexTupopanue 10 Hadana KCIUTyaTalii IpH 1.25 15%

TPaHCTIOPTHBIMH | YCJIOBHH AOCTATOYHOMN r€OMEXaHMYECKOH H3yUCHHOCTH ’
che3gaMH MECTOPOXIEHHSA IO aHHBIM GYypeHHs CKBaKHH

TIpoexTupoBanme 10 HaYaa FKCIUTyaTalyH. 1.30 10%
Hanvgue OTBETCTBEHHBIX COOPYXKCHHIA. ’

JopaboTka kapbepa. 1,20 15%
BesmoanHas TEXHOJIOTHA.

DKCIUTyaTalus ¥ TEXHAYECKOE NIEPEBOOPYKEHUE

Bopr xapsepa B | [IpoexTHpOBaHMe 0 HAYaJla IKCIUTYaTALKH DK 130 10%
LEIOM YCIIOBAYM AOCTaTOYHOM reoMeXaHHIeCKOH H3y4eHHOCTH i

MECTOPOXICHUA 110 TAHHBIM OYPeHHs CKBaXKHH

TIpoexTHpoBaHHE O HAYaAJIA IKCIUTYaTALUH. 1.50 5%
Haymane oTBETCTBEHHBIX COOPY)KEHHIA. >

5. HopmatuBHble KOA(pQUIIUEHTH! 3amaca YCTOXYMBOCTH M BEPOSTHOCTH
oOpylIeHHs, mNpuBeNeHHble B Tabmumax 1-4, MoryT OBITh CKOPPEKTHPOBAHBI

AJIs1  KOHKPCTHBIX }’CJ'IOBI/Iﬁ Ha OCHOBAaHHH 3aKJIIOYCHHI CHCHH&J’IHBHPOB&HHOﬁ

OpraHu3aliH.
6. HopmaruBHbli KkO3pduIHEHT 3amaca YCTOWYMBOCTH JJISI OTKOCOB
OTBAJIOB, dbopMHpyEeMBIX B pexume YIIpaBJIIEMBIX neopmanui,

HE perinaMeHTHpyeTcs. BbhIONHEHHe OTBAJBHBIX pPabOT OCYIIECTBISAETCS Ha
OCHOBAHMH 3aKJIIOYEHMS CHEIUANN3HPOBAHHON OpraHu3alMu, MpH oOecleYeHuH
MOHMTOPMHIA COCTOSHHUS IUIOMIAJIOK pa3rpy3Ku:
00pa3oBaHMA U PacCKpHITHS TPELIUH;
TOBBIIIEHHS CKOPOCTH OCENaHUs;
U3MEHEeHHUs HaKJIOHA.
Pasmemenue ropHoro o0opynoBaHus JOJDKHO MPOM3BOAMUTHCA 3a TpelesiaMu
30HBI aKTUBHOH edopManuu.
[lepexony Ha ¢opMHpOBaHHE OTKOCAa OTBaja B PEXHUME YIIPaBIAEMbIX
nepopManuii JODKHO MPEANIECTBOBATh IIPOBEACHHE ONBITHO-IPOMBIILICHHBIX
UCNBITAHUH C OIpeleNeHHEM KpuTepueB 0€30macHOro COCTOSHHS pasrpy304HBIX

IIOINAAOK H IMOpsaKa lICﬁCTBPlﬁ, B Cry4yac€ X IIPEBBIIICHUA.
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[Mpunoxenue Ne 5 xk PenepajibHeIM HOpMam
¥ TIpaBHJIaM B 00JIaCTH IIPOMBIIIIICHHOH
6e3onacHoctH «IIpaBuna obecnedyenus
yCTOHYHBOCTH GOPTOB U YCTYIOB

KapbepoB, pa3pe30B H OTKOCOB OTBAJIOBY,
yTBEpXKIAEHHBIM npukazoM PenepanbHoi
CITYXOBI IO SKOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY U aTOMHOMY Han30py
OT « » 2020 . Neo

MHXEHEPHO-TEOJIOTMYECKOE HU3YUEHHUE YCJIOBUN
®OPMHPOBAHHS 1 OIIEHKA YCTOMYNBOCTHU OTKOCOB
OTBAJIOB

1.  VYcroumBOCTP OTKOCOB  OTB&IOB  ONpEACHSAETCS  MHXEHEPHO-
reOJIOTHYECKHMH M THOPOTEONIOTHYECKMMH  OCOOEHHOCTSAMH  OCHOBaHMs
IIPEAINOJIaraeMoro ydacTka CKJIaJUPOBAaHUS INMOPOJ, THIOM CKJIAIHUPYEMBIX IOPOX
¥ TEXHOJIOTHEH OTBanooOpazoBaHHsA. PacdeTsl YCTOHYMBOCTH OTKOCOB OTBAJOB
BLINOJIHSIOTCS TEMH XK€ METOAAMH, YTO U PacdeThl YCTOHYHBOCTH YCTYNOB M 60pTOB
KapbepoB, Pa3pe3oB.

2. Ilpu oTchinke OTBAJOB BO3MOXHBI TPH CXEMBI Hapyme}m;i

uX ycroiunBocTH (Tabmima 1).

Tabmuua 1 — Cxemsl nehopMHPOBAHUS OTKOCOB OTBAJIOB

Ne PacuetHas cxema KpaTtkoe ommcaHue Vcenopusa npUMeHeHUA

1 HazanomomBeHHBIH ONON3¢HB, KonudecTBo MpOYHBIX
XapaKTepu3yromu#ics I1aBHON CKaJIbHBIX TIOPOA B OTBABHOIM

KPHBOJIHHEHHOMH MOBEPXHOCTHIO cMmecu He MeHee 80%.

CKOJIBKEHHUS, pealu3yIomelics B Tene
OTBaJIa ¥ BHIXOAAIIEH B €r0 HIDKHIOIO

GpoBKy
2 KoHTakTHBI# (II0AONIBEHHBIH) [Tpu HaW9KMy HA IOBEPXHOCTH
ONIOJI3€Hb, XapaKTepH3yIomuiics OCHOBaHHSA ITPOCIIOA TATBIX
TIOBEPXHOCTBIO CKOMNIBXECHHU, KOTOpast 1ec4aHo-ITIMHHCTHIX
JaCTAYHO PeaM3yeTCs B Telle OTBANA M | OTJIOKEHHH MOILHOCTBIO HE
10 KOHTAKTy OTBAJbHBIX ITOPOI ¥ MmeHee 0,1 M, a TaloKe IpH
[OpOJ| OCHOBaHHMS «pa3JaBIHBAHAH» BECOM

oTBaa cnabbIX CKIaAUPyeMBIX
TIOPOX
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[MoanoxomBeHHBIH OIIOMI3€Hb, B cabbix nopoaax OCHOBAaHMA,

COINPOBOXKAAIOMMICA BBIIABIMBaHHUEM [IPH HAJIMYHMHA HAIIOPOB BOJBI B

c1abhIx nopon OCHOBaHMS. [IOPOJAX  OCHOBaHWA,  IIPH

Peanu3yeTcs B ABYX opmax: a3[JaBIMBaHHH BECOM OTBaja

3 7a6hIX CKJIAHPYEMBIX MODPOT,
)= == Tt o manTen 6 R Hauboiee HANPAKCHHAA |3 Tage pAsBHBATECS IIpH

MOBEPXHOCTh MPOXOAUT II0 TEIIY OTCHIIKE APYCOB OTBajJa Ha
OTBaJIa H CIa0kIM NopoAaM OCHOBAHUA, |~yahLie TIOPOTEL HUKHETO

6) Haubonee HanpsHKeHHas fpyea

MOBEPXHOCTH MNPOXOAHT Y€pe3 TEno
oTBajIa, ciiabbie Iopoabl OCHOBaHHA H
M0 KOHTAKTY C NOACTHAAOIIUMHA
IMPOYHBIMH MMOPOJIAMH.

H — BeicOTa OTBanNa (Ipyca); o - TeHEPAIbHEIH YroJl 0OTKOca OTBaIa (YroJ spyca); o - yroji HaKJIOHa
OCHOBaHMS; h — MOIMHOCTH €aboro cios B OCHOBAaHHMH OOpTa WM BEJIHMYMHA 3arTy0JICHHS]
TOBEPXHOCTH CKOJIBKEHHS B IIOPOIBI OCHOBAHHS.

3. B pesynpraTe HHXEHEPHO-TE€OJNOTHYECKHX M T'MIPOreOJIOTHYECKHX
HCCENOBaHU#M MODKHBI OBITh HM3y4eHBI: (HM3MYECKHE CBOMCTBA CKJIAAHPYEMEIX
IOPOJA, NMPOYHOCTh MX B KYCKe, CIBUIOBHIE XapaKTEPHCTHKH OTBAIbHOM MAacchl,
CTPOEHHE OCHOBaHMsl (HaK/IOH OCHOBAaHMS, HAIWYHE IPOCIOEB CIAOBIX MOPO.
H HMX MOIOHOCTh, HAIMYME BOJOHOCHBIX T'OPH30HTOB, BO3MOXHOCTb 00pa3oBaHHA
TEXHOT€HHBIX BOJOHOCHBIX TOPH30HTOB B HH)HEH YacTH OTBaja M B IOpPOAAX
OCHOBaHH#).

4. N3yyeHne  HMHXEHEPHO-TEOJOTHYECKHX  YCIIOBHM  BBIMOJHSETCS
Ha CTaJUM COCTAaBJICHHSd IIPOEKTa OTBajla W YTOYHSAETCA B Ipoliecce
€ro 3KCILTyaTaluy Mpyd U3MEHEHUHN

IapamMeTpOB OTBajla: BBICOTH ¥ (POPMBI KOHTYPA,;

TEXHOJIOTHMM OTBaJIOOOpa3OBaHMs — CXeMBI (HOPMHUPOBAHUA, MPUMEHSEMOTO
060pyI0BaHM I, HHTEHCHBHOCTH CKJIaIMPOBAHHUSI,

COCTaBa U COCTOSIHUS CKJIAAUPYEMBIX ITOPOJ.
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y4acTka

HHXXCHCPHO-T'COJIOTHYCCKUX

HCCIIeJOBaHUH

OCHOBaHHSA IIOJ OTBaN YCTAaHABJIMBACTCS HCXOAS H3 JIMHEWHBIX pasMEpoOB OTBAJIA

. 1
IO HUKHECH 6p0BKe, YBCIIHYCHHBIX HA > BBICOTHI MPOCKTHPYEMOI'0 OTBajIa B KaXKAYIO

CTOPOHY.

6.

COCTaB, 00beM U METOIUKA HHXXCHCPHO-TCOJIOTHYECKUX HCCJIeIOBAaHUM

3aBUCAT OT CTCIICHH CIIOXKHOCTH YHJaCTKa OTBaJIOOGPaBOBaHHSI. CreneHb CJIOXKHOCTH

ONpEENAIOT [0 HauboJee HeOnaronpuaATHOMY (QakTopy (Tabmuna 2).

Tabmuna 2 — KaTeropuu clIoXHOCTH yCIOBUI OTBaJ1006pa30BaHUs

MHOTOJIETHEMEP3TIOE (IIPH
COXpaHEHUH TETJIOBOTO
peXuMa)

®akrop KaTteropusi cJ102kHOCTH
1 - npocThie 2 - CJI0)KHbIE 3 — 0000 cJI0KHDbIE
OcHoBanue IIpounoe (ckanbHOE) HIIA Hucnepcasle HecBsa3HBIE | [lucniepcHble

HOPOJBI

CBASHBIC ITOPOALI

VToia HakJIoHa MeHee 5 5-10 6oinee 10
OCHOBAaHHSA, Ipal.
I'upporeonoru- OtcyreTBHe noa3eMHBIX BoZ | Haymmuwe HanopHoOro Haymuue B oTBaNe

YECKHE YCIIOBHSA HJTH HATAIHE OJHOTO BOZOHOCHOTO FOPH30HTA | HIIH B €TO
BBIIEPKAHHOTO B IJIaHE B OTBQJIE HJIH B €TI0 OCHOBaHHH
0e3HamopHOIr0 BOJOHOCHOTO | OCHOBaHHH HECKOJIBKUX
TOPH30HTa B OCHOBAaHHH HaMOPHBIX
oTBaJia BOJIOHOCHBIX

TOPH30HTOB

Cocras oTBaIbHBIX | 1. OOJIOMKH CKaJIBHBIX H IlecyaHo-TIMHHUCTHIE, CyrIuHHUCTBIE

HOpOX IIOJTyCKAJIBHBIX IIOPOJ C IIECYaHO-CyTIeCUaHbIe
IPAMECHIO CYTTIMHHACTHIX WIH | H/HJIA MOPEHHBIE
MOpPEHHBIX MOPOJ He 6onee | OTIOXKEHASA
20%

2. BeuynoMep3anble
QUCTIEPCHBIE IOPOBI
3.JlpecBsiHO-111€0€HUCTEIE,
HOPOJIbI BHE 3aBUCHMOCTH OT
COOTHOINECHHUS paKiuit

CrpoeHune Onnopoasoe Heoanoponanoe Heomnopoanoe

OCHOBaHHSA

OnHopoiHOE€ OCHOBaHHE MPEICTaBICHO OJHHM HWHXECHEPHO-T€OJOIrHYECKHM

3JIEMEHTOM

7. I/IcheHepHo-reonomqecme HCCIICAOBAHUS IIPOBOASATCA noc*razmifmo.

Ha mepBoit cTagumM uccieqOBaHUS BEAYTCS MO ABYM MPOGUIBHBIM JIHHUIM

C PacCTOSHHAMH MeXIy ckBaxkmHamH He Oosiee 200 M, HO He MeHee 3 CKBaXHH
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Ha mnpodune. CKBaXHHBI MPOEKTUPYIOTCA IiybuHo#t He wMeHee 25% or
npeanojaraeMoi BBICOTBI OTBaJla. DBypeHHe CKBa)XHMHBI IpEKpallaeTcs Iocie
3ary1yOJieHHS B CKaJIbHBIE IIOPOJBI HE MEHee, YeM Ha 2 MeTpa.

ITonoxxenne NpPOGHUILHBIX JIMHHH OIpENENsAeTCs OpraHM3aluel, BemymieH
HCCJIEOBaHMs, Ha OCHOBE aHaJM3a penbeda MECTHOCTH H MPEIIojaraeMoro
HalpaBJIeHUs OTBAI000pa30BaHU.

ITo pesynbraTam HCCIeIOBaHUM MNEpBOit CTaguM OLIEHHMBAETCS KaTEroOpHs
CJIOXKHOCTH OTBAJIOOOPa30BaHUA U IIPOBOISATCS HCCIEJOBAaHHS BTOPOH CTaauu
mo Haubojiee OHacHeIM HampaBieHHSM (IPOGUIBHBIM ﬁanaM). Ecmm
MO0 pe3yJbTaTaM IMEepBOM CTaJAMH HCCIEXOBAaHMH YCTAHOBJIEHBI YCIIOBHS, CXOXHE
C OTBAJIOM-aHAJIOTOM, TO JaJIbHEHIINe UCCIIeJOBaHUS BTOPOH CTaIuH He TpeOyroTCs.

KonuuecTBO nNpoQMIbHBIX JIMHHA Ha BTOpOH cTaguM ompeaenseTcs
opraHu3auueil, Beoylied HcCIeOBaHUA W/UIH pacdeThl YCTOHWYHBOCTH OTKOCOB
orBaloB. [l 1-#f KaTeropuu CIIOKHOCTH YCIOBUH OTBajooOpa3oBaHMS BTOpas
CTaIusl HCCIENOBaHUH He IIPOBOAUTCA. PaccTosHMS MeXIy CKBaXHMHaMH Ha
NpOQUIBHBIX JHHHUSX JOJDKHBI COCTAaBIATh Ui 2-# M 3-#f KaTeropwii CI0XKHOCTH
ycaoBuit He 6osee 100 u 50 M, coOTBETCTBEHHO.

8.  Bropas cTagus UH)XXEHEPHO-TEOJIOTHIECKUX UCCIIeJOBaHUM
3-1 KaTeropuy CIOXHOCTH yCJIOBHI OTBAIOOOpa30BaHUA HOJDKHA COIEPkKaTh PaboThI
C TPUMEHCHHMEM METOIOB CTaTU4YeCKOro 30HAMPOBaHUA. JlaHHBIE BHABI
HCCIICNOBAaHUNA TPOM3BOAATCA IO CETKE C pacCTOSHHEM MEXAY TOUYKaMH
onpoboBanus He 6onee 100 M. 3amep HOPOBOro AaBlieHHs 10 NIyOHHE BBHIMOIHACTCS
JUIsl K&XIO0TO BBIACTICHHOTO IIPU CTaTHYECKOM 30HIUPOBAHHY OTHOPOJHOTO CJION HIIH
yepe3 5 M (IIp4 OTCYTCTBHH SPKO BBIPAXKEHHOH CIIONCTOCTH).

9. Yacrota 0T60pa npob U3 CKBOXHUH Ui JaGOpaTOPHBIX HCCIIEIOBAHHIHA
onpezenseTcss HEOOXOAUMOCTBIO TNONY4YEHHS MoKaszaTeliel (U3MKO-MEXaHHMYECKHX
cBoiicTB. O6pa3snbl OTOHPAIOTCS U3 KOKIOrO BH3YaJIbHO BBILEICHHOTO OJHOPOIHOrO

CJIOsI, IpH MOINHOCTH €ro Oonee 2 M wu3 KaXaoro ABYXMETPOBOI'O HHTEpBaJIaA.
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B 30He TOHKOH cinoucToctd (MeHee 1 M) wactoTra oTOOpa AO/DKHA COCTAaBIAThH
20-25 cM Ha | MOTOHHBIA METP CKBaXXHHBI.

10. Ilpu  BHINONHEHMM  HMH)XXCHEPHO-TEOJOTHYECKHX  HCCIICHOBAHUMH
JIOTIYCKAETCS HCIIONIb30BaTh Ire0GU3NIECKHe METOBl, IPH 3TOM PacCTOSHHE MEXIY
CKBOXMHAMM Ha NPOQHMIBHBIX JMHHAX MOXeT OBITh yBenwdeHo He Ooiee,
4YeM B 2 pasa.

11. TIlpn wu3yd4eHHH THUIPOTEONIOTHYECKHX YCIOBUN OCHOBaHHMsS OTBala
YCTaHaBIIMBAIOTCA:

HaJIH4YKie U XapaKTep BOIOHOCHBIX TOPH30HTOB;

(GHUIBTPAllMOHHBIE H KOMIIPECCHOHHBIE CBOMCTBA BOJOHOCHBIX ¥ BOJOYIIOPHBIX
HOpOX;

rpaHUYHEIE YCIOBUSA BOJOHOCHBIX IJIACTOB;

YCIIOBHS UX TUTAHUS H Pa3rpy3Ku;

ruApaBiIHYecKas CBA3b MEXAY ILIacTaMH;

BIUSIHUE TEXHOreHHbIX ()aKTOpOB Ha H3MEHEHHE peXHMa BOAOHOCHBIX
ILUTaCTOB.

CocraB ¥ 00B€M THAPOTEOIOTUYECKHX H3BICKAHMH 3aBHCAT OT KaTeropuu
CJI0)XHOCTH YCJIOBHI OTBaJIo0Opa30BaHUs U ONPENEISIOTCS OpraHu3alue, Beaymen
HCCIIEJOBaHMUS.

12. Omnpenenenne @QHU3NKO-MEXaHMUYECKMX CBOHCTB OTBaJbHOM MaccChl
BBINIOJIHAETCS 1O pe3ylbTaTaM JabOpaTOpHBIX MM IIOJIEBBIX HCIBITAaHUH,
b0 ¢ KCHOJB30BaHHEM CIPAaBOYHOIO MaTepHalia C y4E€TOM I'paHyJIOMETPHYECKOTO
U neTporpapu4eckoro cocTaBa CKIaIupyeMbIX OPOL

13. Ilpu 3ameranM¥ B OCHOBaHMH OTBAJIOB ME€CYAHO-IIMHHUCTBIX IOPOJ
B XOHE€ HWHXEHEPHO-TEOJOIHYECKAX WCCISIOBAaHUN JOIOJHUTENIBHO H3Y4aloTCA
U3MEHEHUS (PU3NKO-MEXaHUYECKUX CBOHCTB IOpPOJ BO BPEMEHH, OOYCIIOBJICHHBIE
BO3pacTaHUEM BHEIIHEW Harpy3Kd U pa3BUTHEM IOPOBOTO AaBIICHUS.

14. [Jlng oTBaJOB NPOYHBIX CKaJIbHBEIX NOpPOJ Ha IIPOYHOM OCHOBAHHUHU

pa3MeEp ONaCHON 30HBI NIpUHHUMAECTCA B COOTBCTCTBHH C tabnuneit 3. B aTHx
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YCIIOBHSAX JIOMYCKAETCA pa3rpy3ka aBTOCAaMOCBAJIOB HETMIOCPECTBEHHO MOJ{ OTKOC IIPH
HAJIMYMH TPeNOXPAaHUTENBHOIO Baja, BbICOTOH He MeHee 0,5 auaMeTrpa Kojeca
aBTOMOOHJIE MaKCHMaJIbHOM TIpy30lMOJBEMHOCTH, IPHMEHSEMOr0 B JaHHBIX
YCJIOBHSX.

Tabmuma 3 — Pa3mep omacHO 30HBI Ha OTKOCax OTBAJIOB M3 IPOYHBIX

CKaJIbHBIX NOPOJ.

CKOpOoCTH NOABHIaHNs (PPOHTA OTBAJIA, M/CYTKH Pa3mep onacHoii 30HbI OT BepXHel OpOBKH 0TBala, M
0,5 1,4
1,0 2,0
1,5 2,5
2,0 3,0

K mpouHBIM IMOpoaaM OTHOCATCS Tak)Ke MHOTOJIETHEMEp3Jble MOPOAbL! NPH YCIOBUU
COXpaHeHHS HX TEIIOBOTO PEXKHMA 3a CUET CKOPOCTH OTCHIIKH HIIM PealH3aluH
CreIHaNbHBIX MEPONIPUATHIA.

15. IlpenenbHO momycTHMas BRICOTA Spyca OTBAIA ONPENENIeTCS PACUETOM.

Jlns ycnoswmii 0TBan006pa3oBanus I KaTEropiy CIOKHOCTH H OTCYTCTBHH Ha OTBalle
WIA B HENOCPEACTBEHHOH OJM30CTH OT HEro OTBETCTBEHHOIO COOPYKEHHS
(obBekTa), BEICOTA sipyca He OrpaHHYEeHa.

16. Pacuer yCTOMYHMBOCTH OTKOCOB OTBAJiOB, CJIOXEHHBIX CBS3HBIMH
OUCIIEPCHBIMM MTOPOJaMH UM CKaIbHBIMH MOPOAAMH C COAEPXKAHWEM INIMHHCTOTO
3anonHuTeNs 30% u Gonee, IPOU3BOAAT C YHETOM IIOPOBOTO JABJIEHHS BOJ,.

17. Ilpu otcemke oTBajia Ha cJaboe OCHOBaHME MJIA OOECIEYEHHS
HOPMAaTHUBHOIO KOd(@uuueHTa 3amaca JOJDKEH OTCBHIIATHCS OMNEPEXAOIUi OTBal
(mpemotBanm). B 3TOM ciydae yCTOMYMBOCT OTKOCAZ OTBajla PaCCUMTHIBAETCS
HE TOJBKO C YYETOM B€Ca M CONPOTHBIICHHS CIOBUTY BBIJABIMBAaEMOM IOPOXBI
OCHOBaHHMS, HO M C Y4eTOM IIPHIPY3KH. YCTONYHBOCTH IpeIoTBaja onpejensercs
OTJENbHBIM PacyeToM.

B cayyae oOTChIIKM OTBaJOB Ha MHOTOJIETHEMEP3JIIOE OCHOBaHHE
C COXpaHEHHEM €T0 TEMIIEPAaTYPHOro peXXKMMa, MOIIHOCTh IIPeAO0TBaa, OTCHINIAEMOTO
B JIETHEE BpeMsl, He JOJDKHA IIPEBBIIIATh TONINHY CJIOS CE30HHOTO OTTauBaHUA.

18. HHxeHepHO-reonoruyecKue HCCIIeAOBaHUS s OTBAJIOB,
pPacloNOXXEHHBIX Ha  NoApabOTaHHBIX  TEPPUTOPUSAX, MJOJDKHBI  BKIIIOYATh

JOIOJHHUTENLHEIH KOMIUIEKC paboT: oleHKa nedopmanuii OCHOBaHHUS, H3ydeHHE
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THAPOT€OJIOrMYCCKUX U FEOMEXaHHIECKUX MPONECCOB, pa3BUBAIOIIUXCA B IOPOAHBIX

MacCCHBaxX IIpH BEACHHUH MMOA3CMHBIX 'OPHBIX pa60'r.




OIIEHKA YCTOMYUBOCTH BOPTOB H YCTYIIOB KAPLEPOB
M PA3PE30B IITPM KOMBUHHUPOBAHHOM PASPABOTKE
MECTOPOXJIEHHN

1. ITpu
IOJ3€MHBIX TOpPHBIX paboT Ha YCTOMYHMBOCTH OOPTOB Kaphepos,

OIpeieNIseTCs Coco60oM ynpaBieHHs TOPHEIM JaBieHueM (Tabmuna 1).

Tabmuma 1 — dakropsl, y4yuTHIBaeMble B pacyeTe YCTOMYHMBOCTH OOPTOB IIpH

KOMOMHHUPOBaHHOH pa3paboTKe MECTOPOXIEHHIH
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ITpunoxenue Ne 6 xk DeaepaibHBIM HOpMaM
¥ IIpaBuJIaM B 00;1aCTH MPOMBILLIEHHOR
0e3omacHocTH «IIpaBuia obecneuenus
YCTOHYHBOCTH GOPTOB M YCTYIIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
YTBEpXXIEHHBIM NpukazoM PenepanpHoit
CIIyXOBbI 110 3KOJIOTHIECKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY HaJ30py

OT «

» 2020 r. Ne

KOMOMHUpOBaHHOU  pa3paboTke

MCCTOpO)KI[eHIfIﬁ BJIHAHUC

pa3pe3oB

Cnoco6 ConyTcTByI0LIHE FeOMeXaHHYeCKHe DakTopb!
ynpabJieHHA npouecckl B MacCHBe
TOPHBIM JaBJICHHEM
Hoxnepxanue Ilpouecc cmsuxkenus B npeaenax | [Tapamerps! pa3aennTeNbHOrO LEIAKa
BBIPa0OTaHHOTO ynpyrux gedopmauuit. IIpogHocTHbie
Cocrosnue LENUKOB C y4€TOM BIUAHUSA Kapbepa
IPOCTPaHCTBA CBOICTBA MacCHBa HE CHIDKAIOTCH
LeTHKaMH
3axmagka IMpouecc CABIDKCHMS ¢ | CaoiicTBa 3aKJIaIOYHOTO MacCHBa.
BbIpabOTaHHOTO OPMHPOBAHMEM  30H CIIMH M
=P (popmup . Ry Bo3mMoxHOe HaJIHYHe HeZ03aKJIaaKH
TIPOCTPAaHCTBA IUTaBHBIX CMEILCHHUIA.

IlpoyHocTHBIE  cBOMCTBAa  MaccuBa
CHIJKAIOTCS B 30HAX CABIKCHHA

BBIPaGOTaHHOTO IIPOCTPAHCTBA

OO6pymieHne pyaslL 1
BMEIIAIOILHMX NOPOJ

Ipouecc CABHKEHHA c
¢opMHpoBaHMEM 30H  OOpyIIeHuA,
TPEIUHH U IUIABHBIX CMCIICHHIA.

IMpouHocTHBIE  cBolicTBA  MaccuBa

CHIDKAIOTCA B 30HaX CABWKCHHUA

CaolicTBa HApyLIEHHOTO MacCHBa FOPHBIX NOPOJ
B COOTBETCTBHM C PpadIMYHBIME  30HAMH

C/IBHXKEHUA
ITpn napaJuieNIbHO M OTKPHITO-TIOA3EMHOI
paspaGoTke — TIapaMeTpHl  PA3JEIHUTENbHOTO

eJIuKa
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2. ITpu pacueTax YCTOMYMBOCTH OOpPTOB KapbepoB, pa3pe30oB B 30HAX
CIBIDKEHMH OT IOA3eMHOH pa3pabOTKH, CBOWCTBa MNOAPabOTaHHOIO MacCHBa
ONPENeNIAOTCS B COOTBETCTBMHM C Tabmumed 2. I'paHMubl 30H COBMXKCHHH

OIIPeNeNIAIOTCS BEIMYHHOM NedopManuii pacTsHKEHHUS.

Tabmuna 2 — VisMeHeHMe CHEIUIEHHs B I0ApabOTaHHOM MacCuBe

3oubI cABHKEHUS Cuemnienne B noapaboTaHHOM
maccuse Cn.y, MIIa
HanmenoBanne Hedopmannn pacTsiKeHHs, &

O6pymeHus 6onee 30,0103 0,02

CaBwXeHMSI C Pa3phIBOM CIVIOLIHOCTH (6,0-30,0103 0,3Cx

(TpemuH)

IlnaBHeIx cumxenuit 6e3 paspbiBa (0,5-6,0)103 0,7Cx
CIUTOHIHOCTH

Cy — CleIUICHYE B HCﬂO}IpaﬁoTaHHOM MacCHBC

I[InoTHOCTP H Yrol BHYTPEHHEro TpeHUs MoApabOTaHHOTO MacCHUBa
IPUHHEMAOTCS PaBHBIMH IUIOTHOCTH M YTJIy BHYTPEHHErO TpeHHUS HenoapaboTaHHOTO
MaccHBa COOTBETCTBEHHO.

3.  I'paHuuBI 30H CABHXKEHHS OIPEAENAIOTCS IO pe3ysibTaTaM HaOIroneHHH
3a capwxeHueM. Ilpu onpeneneHuM rpaHuI] JOIMYCKAaeTCs WCIONb30BATH YIUIBI 30H
CIBH)KCHMH MM pe3yJIbTaThl YUCIEHHOTO, GU3AIECKOTO MOAETHPOBAHHUS.

4. YTOuHeHHe MPOYHOCTHBIX CBOHCTB HApyIIEHHOO MacCHBa B 30HE
noapaboTKU, NPHBEACHHBIX B TabiHie 2, OCYMIECTBIAETCS CIEHHATN3UPOBAHHOM

OprasHu3alnuei.
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ITpunoxxenue Ne 7 k @enepaibHBIM HOpMaM
¥ IpaBUJIaM B 06,1aCTH MPOMBILIIEHHOMH
6ezonacHocTH «IIpaBuna obecneyeHus
yCTOHYMBOCTH GOPTOB U yCTYIOB

KapbepoB, pa3pe30B H OTKOCOB OTBAJIOBY,
yTBEp)KICHHBIM NpukazoM PenepaisHoi
CIIyOBI 110 3KOJIOTHIECKOMY,
TEXHOJIOTMYECKOMY H aTOMHOMY HaA30py
OT « » 2020 . Ne

OIIEHKA ®U3NKO-MEXAHHYECKHX CBOMCTB
MACCHUBA I'OPHBIX ITIOPO/1

1. OnpeneneHne CBONCTB MacCHBa TOpPHBIX IIOPOJ M IIOBEPXHOCTEH
oclla0JIeHHs BBHIMOJIHAETCS JAOOpaTOPHBIMH WJIM HAaTypPHBIMH HCHBITAHUSIMH,
00paTHBIMH pacdyeTaMH MO aHAJIOTHH W/WIU C HCIOIb30BaHNEM CIIPABOYHBIX JaHHBIX.
Jlnsa pac4eToB YCTOHYHMBOCTH OOPTOB M YCTYNOB B KadeCTBE HCXOIHBIX JIaHHBIX
TIPUHUMAIOTCS CPETHECTATUCTHIECKHE 3HAUCHHUS.

2. IlepeyeHpr  HCXOOHBIX JaHHBIX, HCHOJb3YeMBIX B  pacyerax
YCTOMYMBOCTH, ONpeNeNsieTcss BBHIOpaHHBIMA MOJENBIO IOBEJCHUS MAacCHBa,
KPUTEPHEM €r0 pa3pyIlICeHUs U METOIOM pacueTa.

B 3aBHCHMOCTH OT THIIOB IOPOJ, XapakTepa UX AeQOPpMHUPOBAHHS IPUMEHSAIOT
KECTKOIIACTUYeCKHe, ynpyrue, YIIPYTOIIaCTHYECKHE, IIIacTUYecKHe,
peoNoruyecKue MoJIeNId NOBEACHHS MacCHBa.

OCHOBHBIM KpHTEpHEM pa3pyLIeHHs SBIAETCS JIMHEHHBIM KpUTEpHH
Kynona-Mopa. HenuHeliHble KpHTEpHH @POYHOCTH MacCHBa IPUMEHSIOTCS
10 PEIICHHUIO IPOSKTHON UM CISIMATM3MPOBAHHON OpraHU3alyH.

IIpu oneHke yCTOWYMBOCTH YCTYNOB H OOPTOB KapbepoB, pa3pe30B METOAAMHU
NpeseTbHOr0 PaBHOBECHUS C MCIIOJIb30BaHUEM KpHTepHs paspymeHus Kymona-Mopa
npﬁmenmo'rcx CBOWCTBa: MJIOTHOCTb p, cuerieHHe Cy U yrojg BHyTPEHHEro TPEHUS
¢ MacCHBa, a TaloKe CIEIUIEHHe W YroJl TPEeHHs IO MoBepXHocTAM ocnabnenus C’,
¢’. IlapameTpsl HeNMHEHHBIX KPUTEPHUEB PA3pYIICHHS OIPENENAIOTCS [aclopTOM

MPOYHOCTH, ITPEACTABJICHHBIM Fpa(beIKOM 3aBUCHUMOCTH HOPMAJIBHBIX U KaCaTCJIbHBIX
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HaNpSDKEHWH B IUIOCKOM WM OOBEMHOM  HalpsDKEHHO-Ie(POPMHPOBAHHOM
cocTosiHUM. IIpyM YHCIEHHOM MOJEIMPOBAHUM MOIOJHUTEIBHO MCIOJB3YIOTCS
ne(popMallHOHHBIE XapaKTEPHCTUKH.

I'paHUIBI 30H COBHXKEHHS OIpENENSIOTCS MO pe3yibTaTaM HaOMoAeHMH 3a
CABVKEHUEM HJIM paCYETHHIMU METOAMH.

3. IlepeyeHp  (U3UKO-MEXAHWYECKHX  CBOWCTB  TOpPHBIX  IOPOZ,
HEOOXOAMMBIX JUIS OLEHKH YCTOHYMBOCTH OOpPTOB KapbepoOB H  YCTYIIOB
Ha pasiIMYHBIX dTalax NMPOEKTHPOBaHMS M OTPabOOTKH Kaphepa, paspesa, MPUBEAEH
B Tabmuite 1.

4. Ha »Tane mnpeampoekTHHIX paboT (U3HKO-MEXaHMYECKHE CBOMCTBA
TOPHBIX IOPOJ AOIYCTHMO NMPUHHUMAaTh [0 METOAY AHAJIOTMH W/WIM HCNONb30BaTh
CIpaBOYHEIE NaHHEIE.

5. Jns pasMsrdaeMsix MOpOJA Ha 3Tanax NPOEKTUPOBAHUS, IKCILTyaTallHH
H TEXHHYECKOTO IIEPEBOODPYKEHHS HEOOXOOMMO MAOMOJHUTENBHO OIPEAEIATh
IIPOYHOCTHBIEC CBOMCTBA FOPHBIX IOPOJ B BOJOHACHIIICHHOM COCTOSIHHH.

6. 11 MeCTOPOXIEHUH, PpacloNiOKEHHBIX B KPHOJIMTO30HE, IMepedYeHb
HNOMNONHUTENBHBIX (H3MKO-MEXaHUUECKUX CBOMCTB TOPHBIX IMOPOJ ONpeAensercs
CIIEHAIM3UPOBAHHON OpraHu3aIuen.

7. OnpeneneHre NpPOYHOCTHBIX M JNeOPMALUOHHBIX CBOWCTB MaccHBa
TOPHBIX TIOpPOJ TNPOM3BOAMTCS IO pe3yiabTaTaM JabopaTOpPHBIX WM HATypHBIX

HCHBITAHUN C HUCIIOJIB30BAHUEM IMOHMKAIOIMUX KO3(1)(1)I’II.[I/ICHTOB HJIA SMITUPAIECKUX

dopmy.
BenuuuHa cuenyieHnus B MacCHBE TPEIUHOBATBIX FOPHBIX MOPOJ ONpeNeseTcs
mo ¢opMmye:
-
Co=—253+C
M= ramB O 1)

I
rae: Co — cuennenue B obpasue, MIIa; C' — cuennenue mo KOHTaKTaM, oIpeAenseMoe
pe3ynbTataM J1abopaTOpHBIX W/MIM HAaTypHBIX MCIBITAHUH, OOpaTHBIX pacyeTosB,
MIIa; H - BeicoTa mpubopToBOro MaccuBa, M; [/ — cpeaHuit pa3Mep 3IEMEHTapHOI0

CTPYKTYpHOro 0JIOKa MacCHBa, OTPaHHYE€HHOI0 TPeIlHHAMH, M; a — K03 uuueHT,
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3aBHCALIME OT MPOYHOCTH MOPOABI B MOHOJUTHOM 0Opasle U CTENEHH M XapaKTepa

TpEIMHOBATOCTH (Tabmuna 2).
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Tabmuna 2 — 3HaueHus kodpduLureHTa a 1 pasIn4yHbIX IOPOJ

I BaT CuensneHue B 2
opoabl H XapaKTep TPELUHHOBATOCTH MoHoHTe, Kr/om?
CiaGoyIuIOTHEHHEBIE ¥ CaGOTPEMMHOBATEIC IECYaHO-TIMHUCTHIC OTIOKEHHUS, 4-9 0,5
CWIHLHOBBLIBETpEJIBIE, MOJIHOCTHI0 KAOJHMHH3HPOBAHHbIC MI3BepiKEHHBIC MOPOILI
VILIOTHEHHBIE TIECUaHO-TTIHHHUCTHIE TIOPOJIbl, B OCHOBHOM HOPMAaJTLHOCEKYIIEH 10-20 2
TPEUEHOBATOCTH
CHIbHOKAOTHHA3UPOBAHHBIC U3BEPKEHHEIE IOPOJIBI 30-80 2
V1ioTHEHHBIE TIeCYaHO-ITIMHUCTBIE TIOPOIBI C PA3BHTON KOCOCEKYIIEH 30 - 80 3
TPEIMHOBATOCTHIO, KAOJMHH3HPOBAHHBIC H3BEPKEHHBIC TIOPOJIBI
100 - 150 3
CpenHeli TpOYHOCTH CAOHCTHIE TIOPOJIBI, IPEUMYIIECTBEHHO HOPMALHOCEKY LIeH 150-170 4
TPeIHHOBATOCTH 170-200 3
200 - 300 6
TIpouHBIe IOPO/IbI, IPEMMYILECTBEHHO HOPMAIBHOCEKYIIEH TPEIHHOBATOCTH > 300 7
IMpouHsie U3BEPHKEHHBIE MOPObI C PA3BHTOH KOCOCEKYIEH TPEIMHOBATOCTHIO > 200 10
9. HpH pacuerax yCTOﬁqHBOCTH 60pTOB U YCTYNIOB Kapbe€poOB, pa3pe3oB

AOITyCKaeTCA HCII0JIB30BAHHUC 3KBHBAJICHTHBIX IIPOYHOCTHBIX CBOM CTB,

YYHUTBIBAIOLIUX MPEPHIBUCTOCTh TPEIIUH, U ONIPEACIAEMBIX T10 q)opMynam

C, = (1 —k)C, +kC, (2

tan(p,) = (1~ k) tan(p) + ktan(p), €)
rae: Cp, Gy, C' — cuenneHue 1mo MoOBEpXHOCTH OCIabNieHUs, TOPOJHOTO MAacCHBa
¥ 1[0 pa3pblBHEIM HapymeHHS M B [OPOAZHOM  MacchBe  (TpemuH);
U @9, ¢— Yol BHYTPEeHHEr0 TPEHUS 10 TOBEPXHOCTH ociabieHus,

MIOPOAHOTO MacCHBa U IO pa3phIBHBIM HapyHIEHHUSM B HOPOAHOM MacCUBe (TpeLIHH);
k — xo>pOHULMEHT CIUIOLIHOCTH BAONb IUIOCKOCTH pa3pyLIeHHs, OIpelelsieMbli

bopmyIioii:

k= 2V @)

T Siany
rae I’ ¥ ln_ — DpOTsHKEHHOCTDb pa3phIBHBIX HapyILIEHHH U MOPOIHOTO MacCHBa.

10. Jins yuera NOBpPEXAEHWHA  3aKOHTYDHOTO MAacCHBA  YCTYIIOB
TEXHOJIOTHYECKHMH B3pBIBAMM PacyeTHOE CLEILUICHHE 110 MOBEPXHOCTAM OClIabieHus

TIOHMXKaeTca KO3QPHuLUeHToM A;, onpeneNiieMbIM B COOTBETCTBUH ¢ Tabmuieit 3.

Tabnuna 3 — 3HaueHus kodpdpuLrueHTa 4B 3aBUCUMOCTH OT YCJIOBUM B3pLIBaHUS
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KosnyecTso psIoB CKBaXKHH B TEXHOJIOrHYeckoM 0/10Ke H cXeMa KOMMYTallHH 3aps/ioB A1
P B3PHIBAHMHE 5 U GoJiee pASOB CKBAX¥H H IApaJLIeIbHOM KOMMYTAIlUH 3apsafoB ((GpoHT 04
\TeTOHALIMOHHOI BOJIHEI MapajuiesieH GopMUPYEMOMY OTKOCY YCTyIa) ’
MpH B3pHIBAHUH 3 — 4 PANOB CKBKWH M ITAPaJLUTeILHOM KOMMYTALIUH 3apsA10B
npu 5-pAAHOM ¥ 6oJice B3PHIBAHMH CKBAXHH U IHarOHABHOM KOMMYTaluy 3apaioB (GppoHT 0.6
IeTOHALMOHHOH BOJIHLI OPHEHTHPOBaH 110 45° kK hopMUpyeMoMy OTKOCY yCTyrna)
[IpH B3pbiBaHUH 3 — 4 pAAOB CKB)KHH H JHarOHAIBHON KOMMYTAllUH 3apsoB 0,7
TIpH B3PLIBAHUA 2 PANOB CKBAXKHH U TTapaJlIeNbHON KOMMYTAlIMH 3apsa0B 0.8
[IpH B3PbIBaHHHA 2 PANOB CKBAXWH M AMArOHAIBLHOH KOMMYTAlIUH 3apsAI0B 0,9
MpH B3pbiBaHWH | pAna CKBaKUH 1,0

CreneHr TMOBpEXIEHHS 3aKOHTYPHOIO MacCHBa B3pBIBHEIMH paboTamu
W, COOTBETCTBEHHO, BEJIMYMHA MHOHWXAIoIero kodddurmuenta A; Moryr ObITh
YTOYHEHBI B XOZI€ ONBITHBIX paboT.

11. TIlpm BepOATHOCTHBIX pacyeTax YCTOMYHMBOCTH YCTYNOB  Yy4YeET
JJIATEIbHOCTH MX CTOSHHUS, CE30HHBIX IIPOLIECCOB 3aMep3aHMii/OTTauBaHM,
CECMHMYECKOrO0 BO3JICHCTBHS B3pBIBHBIX pabOT MAOMYCTHM IyTEM CHIDKECHUS
CLICIJICHHS IO IMOBEPXHOCTAM OC/IablieHHs B MaccuBax (POpMHpPYEMBIX YCTYIIOB
IO HYJIA.

12. IIpu pacuerax ycTOoHYMBOCTH OOpPTOB U YCTYHOB KapbepoB, pa3pe30B
BEIMYMHBl CHEIUIEHHA M YIJOB TPEHHS IO 30HaM pa3iOMOB IIPUHUMAIOTCS
Ha OCHOBaHHH CIPAaBOYHBIX [aHHBIX, JUOO MeToJa aHAJOTHid WM OOpaTHBIX

Ppacu4cToB.
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IIpunoxenue Ne 8 xk @enepabHEIM HOpMaM
M TIpaBHJiaM B 00J1acTH IPOMBINLICHHOM
6ezonacHoctu «IIpaBuia obecneueHus
YCTOHIMBOCTH OOPTOB U yCTYTIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEP)KICHHBIM npukazoMm PenepaibHoR
CIIY>KOBI IO 9KOJIOTHIECKOMY,
TEXHOJIOTHYECKOMY U aTOMHOMY HaA30py
OT « » 2020 r. Ne

MOHHUTOPHHI' YCTOMYNBOCTHU EOPTOB
N YCTYIIOB KAPBEPOB, PA3PE30B U OTKOCOB OTBAJIOB

1.  Pasgen mo HaGmoaeHHsM 3a aedpopManusaMu 60pTOB, YCTYIIOB, OTKOCOB
B COCTaBe MPOEKTA IIPOM3BOACTBA MapKIIeHaepCKUX paboT JOJDKEH BKIIIOYATh:

obiye MOIOXKEHHU, LeNIM U 3alayd MapKIIeHIepCKUX, TMAPOreoJorH4ecKuX
reOTEXHUYECKUX ¥ HHBIX HaOJIIoNeHHIH;

cBeleHus 00 00BeKTax HaOIIOAEHHIH;

006111yI0 reoMexaHH9ecKy 0 HH(OPMAIHIO IT0 MECTOPOXKICHHMIO;

o0ocHOBaHKE TpeOyeMoi TOUHOCTH U NEPHOAWIHOCTH HaOIOACHHUH;

IpHMEHSAeMble BHIBl (MeTOIbI) HaOMoAeHHH C O0OOCHOBaHMSMH TOYHOCTH
HU3MEpPEeHUH, CXeMbI CHCTEMbI HaOIIOAEHH, TUIIBI CPEACTB U3MEPEHMI;

nepedeHb KOHTPOIHMPYEMBIX TapaMeTpOB;

NpU3HAKU HapyIIeHHs YCTOHYUBOCTH;

TpeOOBaHMS K JOKYMEHTALUH IO pe3ysibTaTaM HaOmoqeHUH;

JONMyCTAMBIE 3HaueHWs AedopMaimii W KpuTepud O€30IaCHOCTH TOPHBIX
BBIPabOTOK.

2.  Jlns o0ObEeKTOB BeAE€HHMS OTKPBITHIX ropHBIX pabort II kmacca omacHocTH
U INpH KOMOMHHpPOBaHHON cHCTEMe pa3paboTKM MECTOPOXIEHHsS paslell
no HaOmomeHusM 3a JedopmanusiMu 60pPTOB, YCTYNOB, OTKOCOB JAONOIHUTEIHHO
IOJDKEH BKITIOYATh:

COCTaB CIELMAIBHOM TPyNNbl 10 MOHHTOPHUHTY M IPOTHO3Y yCTOMWYMBOCTH,

JOJDKHOCTHBIC 00S13aHHOCTH B paMKaxX MOHATOPHHIQ,
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nepeyeHb ~ PUCKOB  BO3HMKHOBEHHS W pa3BUTHA  JAedopManmii
W HapylIeHWil YCTOHYMBOCTH OOPTOB M YCTYNOB KapbepoB, pa3pe30B M OTKOCOB

OTBAJIOB.

3. B mporecce MOHUTOPHHTa HEOOXOIMMO ONPEAETATh:

Haym4re (OTCYTCTBHE) AedopMaLHii, XapakTep B CTaHuH UX pa3BUTHS,

TrpaHHMIIBl PACIpOCTpaHEHUsS H BHABI HapylIEHHH YCTOHYHBOCTH OTHEJIbHBIX
YCTYIIOB, FPYNII YCTYNOB, GOPTOB Kapbepa, pa3pe3a, OTKOCOB OTBaJA,;

OCHOBHBIE  (DaKTOpbl,  NpeAONpeAesIOIHE  pa3sBUTHE  HapyHICHHH
YCTOMYHUBOCTH;

CMELIEHUSI KOHTPONHUPYEMBIX 3HaKoB (pemepoB, TOYEK), CKOPOCTH
nebopMaliuii, HampasBlieHHEe W Ppa3BHTHE IMPOIECCOB CIABWXEHHA M JedopManuu
BO BpEMEHH;

OTHOCHTEJIbHBIE Ae(opMaLliy C)KaTUA-PaCTHKEHHUs, HAKJIOHBI;

COOTBETCTBHE TMPOEKTHRIX M  (aKkTHUecKHX  mapamMeTpoB  60pTOB
U YCTYNOB KapbepoB, pa3pe30B W OTKOCOB OTBAJIOB M MX JOMYCTUMBIX 3HAYECHHH
KpUTEpUAM O€30M1aCHOCTH;

U3MeHeHHe reoMeTpun Oopra Kapbepa, pa3pe3a OT BO3AEHCTBHS IPOLIECCOB
BBIBETPUBAHUS U AedopMaiuii;

HAJIMYHE ¥ COCTOSIHUE MYCTOT M MOJIOCTEH NpH KOMOMHUPOBAHHOW OTpaboTKe
MECTOPOXICHHS: CBOOOIHBIC, 3aTaMIOHMPOBAHHBIC, 3AJOXKECHHBIC 3aKIaJ04YHBIM
MaTepHaJIioM, 3all0JIHEHHBIE 00pyIIEHHBIMU IIOPOJaMH;

MecCTa BbICAaYMBaHHs, YPOBEHb NIOJI3EMHBIX BOJL.

4. 3HayeHHs] KpHUTepHEeB O€30MacHOCTH, YCTAHOBJICHHbIE IPOCKTHOH
JOKyMEHTAL}MeH, yTOYHAIOTCA B IPOLECCe MOHUTOPHHIA IO pe3yibTaTaM HU3y4YCHHS
COCTOSIHHSI MacCHBa M €ro H3MEHEHHs B X0Zie BeIeHHs FOpHBIX paboT.

5.  Pesynbrathl HaOmOREHUH IODKHBI CONOCTABIATHCA C TNPHUHATHIMU
KpUTepusMH Oe30macHOCTH. B  cilydasx WX mNpeBbIIIeHHs pa3pabaTeiBaloTCs

MEpOIPHUATHA [0 YNPABICHUIO YCTOHYHBOCTBIO OOPTOB M YCTYNOB Kaphepos,
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pa3pe30B M OTKOCOB OTBAJIOB U BHOCATCS U3MEHEHHS (IONOIHEHHS) B IPOEKTHYIO
JOKYMEHTAIHUIO.

6. Ilpy npHMeHEeHHH aBTOMATH3UPOBAHHBIX CPEICTB HabmoneHui
CO CIUIOIIHBIM TOKphITHEM pabouedi 30HBI B  HENPEPHIBHOM  pPEXHME
H  OTCICKHBAaHHMEM  OBICTPOPa3BMBAIOIIMXCS  Ie(QOpPMAIMOHHBIX  IPOLECCOB
JIOIYCKAETCS COKpallleHHe HHCTPYMEHTAJIBHBIX MapKIneHaepckux HaOmroaeHui
II0 PpEIIeHHIO OJKCIUTyaTUPYIOIIed oOpraHu3anui. B MpPOEKTHYI0 OOKYMEHTALHIO
Ha MPOHM3BOACTBO MApKIIEHAEPCKUX paboT BHOCAT COOTBETCTBYIOIME H3MEHEHUS
(momosHEHMS).

7. Bribop MeronmoB HaOmioAeHWH, HX NEpPUOAUYHOCT MU TOYHOCTh
ONPENENAIOTCS C YJYETOM NPUPOAHBIX H TOPHOTEXHHYECKUX (DaKTOPOB, THUIIOB
JedopMariii, CKOpocTed pa3BUTHA H MacmTaboB nedopMaiuii B COOTBETCTBUHU
¢ Tabmuuei 1.

8. IMpu pa3paboTke KapbepoB, pa3pe3oB U (OPMHUPOBaHMH OTBAJIOB
B peXXHMMe YIpaBiisieMbIX AedopManuii, a Takke IpH KOMOWHHPOBaHHOH pa3paboTke
MECTOPOXAECHUI COCTaB MOHUTOPHHTA OIpeeseTcss HaydHOUi OpraHu3auei.

9. B MecTax pacKphiTHS TpeLIHH AOMYCTHMO BBINOJIHATh MapKIIeiaepcKue
HaOMIONeHUs ¢ JNHHEWHBIMH HM3MEPEHHAMH CMeIleHuit u medopmarmii MaccuBa

10 TMHUY MAaKCHMAJIbHOTO Pa3BUTHUsA Aedopmalinii.
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10. HHcTpyMeHTaNbHBIE MapKIIeHIepCKre HaOMOAECHUS 32 AehOopMalsIMU
O0pTOB, YCTYNOB, OTKOCOB Ha y4acTKax IIpOsBieHus AedopManuii, NpeBbIIIAIOMIX
JOIMYCTUMbIE 3HAY€HHs, OCYLIECTBISIOTCS HA CTAllMOHAPHBIX HAOMIONaTEBHBIX
CTaHLMAX (Haynee — HabMmogaTeIbHas CTAHIUs).

JlokyMeHTalusd HaOMIoJaTeNbHOM CTaHIUM (B COCTaBe MNpPOEKTa IPOH3BOJICTBA
MapKieigepckux paboT) OO/DKHA comepxarth rpadHYecKHe — MaTepHalibl
¥ MOSICHUTENBHYIO 3aIHCKY.

T'paduteckue MaTepHalbl JOJDKHBI CONEPKaTh:

IU1aH, oToOpaxaronmuil pensed MECTHOCTH, CYyHIECTBYIOIIEE W MEPCIIEKTHBHOE
COCTOSIHAE TOPHBIX paloT C yKa3aHHEM COOpYXeHHH (0OBEKTOB), HaXOIAIUXCS
Ha Ooprax Kapbepa, paspe3a, BOJNH3M OTBaIa, B 30HAX BPEAHOTO BIHSHHUA PaborT,
CBA3aHHBIX IIOJIb30BAHHEM HeIpaMH, CXEMY pPacIOJIOKEHHS HCXOMHBIX, OMOPHBIX
U paboyux penepos;

IeTalbHble Te0JIOTHUECKHE pa3pe3bl ¢ HAHECEHHEM TPaHUIl TETPOorpapHIecKux
pa3HOCTeli MOpOA, YKa3aHMEM CTeeHH M  XapaKTepa TPelIMHOBATOCTH,
IW3BIOHKTUBHBIX HapylIEHHH M TEKTOHUYECKHX TPELMH, WX HaIpaBIeHHS U yria
TaJIcHA.

IlosicHuTENbHAS 3aMHCKA JOJDKHA COLNEPXKATh:

ofImee omucaHue CTPYKTYphl MECTOPOXKAEHHS M TEKYIIETO COCTOSHHUS FOPHBIX
pabor;

MeToAbl HaONMIOAeHWM ¢ yKka3aHWeM MEePUOAMYHOCTH WX TPOBEHECHHS,
XapaKTEPUCTUK TOUHOCTH U3MEPEHUIA;

IiepedeHb KOHTPOIUPYEMBIX apaMeTpoOB.

11. 3aknmanky HaOmOZaTeNbHBIX CTAaHOWH BHIMOJHAIOT Ha YydacTKax
BO3MOXHBIX Aedopmaruii, 00yCIOBIEHHBIX HATHIUEM:

CabbIX IUIaCTUYHBIX, OOBOAHEHHBIX WM CHJIBHO TPELIMHOBATHIX IOPOX

B TOPHOM MaccHBe, GOpMHPYIOIUX GOPT, YCTYH WK OTBA;
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cnabbIX KOHTAKTOB, MOBEPXHOCTEH TEKTOHMYECKMX HapYIICHHH, MMEIOIIHX
HaKJIOH B CTOPOHY BBIpa0OTAaHHOTO NPOCTPAHCTBA M IIPOCTHpaHHe OiM3Koe K
pPOCTHpPaHUIO 60pTa.

12. TIlpm HHCTPYMEHTAJHHOM MAapKIIEHACPCKOM MOHHTOPHMHIE OIIOpHBIE
periepsl HabMIOIaTEeNBbHON CTAaHIIMK JOJDKHEI OBITh PACHONOXEHE] 3a PeAeIaMy 30HbI
COBIDKEHHS, KOTOpas OINpedeNsieTcs HCXOAs W3 BBICOTHI M 0COOEHHOCTEH
neopMHpOBaHHA OOPTOB KaphepoB, pa3pe30B U OTKOCOB OTBAJIOB B COOTBETCTBHH
¢ Tabnuued 2 HaCTOSAIIErO MPUIIOXKECHHUS.

B ciay4ae HEBO3MOXHOCTH oOecmedeHUs TpeOyeMbIX pPacCTOSHHH MEXay
pemepaMH, IPOCTPAHCTBEHHOE  MOJIOKEHHE  ONOPHBIX  PENEPOB  JOJDKHO
KOHTPOJIAPOBATbCA OT HCXOAHBIX PpENEpOB METONOM CIIyTHHKOBOIO MM HHOTO

HaBUTI'allTHOHHOI'O INO3UIHHOHHPOBAHHS.

Tabmna 2 - I'paHunbl 30H CABMXXEHUS AJIA PA3INYHBIX HHXXEHEPHO-T€0JIOTHYECKHX
yCIIOBUM

HaumenoBaHHne CxemaTH3anus YcnoBust npHMEHEHHA
30TpOmnHBIH 0TKOC o e {OTCyTCTBHE HEGNATONPHUATHBIX
- "*‘7’{% moBepXHocTel ocinabnenus, 6o
/ MOBEPXHOCTH OCNabneHus
u /,/ HATTpaBJieHBl NMOJ YIIIaMH: -5°<B<-60
-
02091 . [PazmMep 30HBI CABIDKEHHS COCTABIAET
B S -
1,5H
OIHOPOAHEIH OTKOC CO 65 G 21 ~[Tosoroe 3ajieraHye NOBEpXHOCTEH
U b s dnd L R
c/1a6bIM KOHTAaKTOM B locnabnenns npu f<g’, -5<f<25°,
OCHOBAaHHH e
-5
P [PasMep 30HBI CABIDKEHHUS COCTABIISCT
A
H y 2H
F
O IHOPOHBIH OTKOC €O O T e {[Hamaue cnaGoro cios, obmee

c1a0bIM OCHOBaHHEM
orpammeﬂﬂoﬁ MOILTHOCTH

CONPOTUBJICHHAC CABUT'Y KOTOPOTrO
HIDKC, 4EM Y BBILIC3ATICIalOUX ITOPOJ;

ol £, e i i & et B -

" 3 epasomy,

P

A7

IMorsocTh cradoro ciosd meHee 0,4H

Pasmep 30HBI CABWDKEHUA COCTABIIACT
D(H+h)
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OHOPOIHEIH OTKOC CO T Y e '[Hamyue craboro cnod, obmee
c/1abbIM OCHOBaHHEM " . COLPOTHBIICHHE C/IBUTY KOTOPOTO
HIDKE, YEM Y BBIIIE3aJIEralOMHX IOpoJ

I it & 2o

PaaMep 30HBI CABWDKCHHA COCTABIIACT

NSO, R2(H+hs)
Maccus ¢ i GLDE [HeGmaronpuaTHoe 3aJeraHue
[KpyTOManaroIuM Dbl IMOBEpXHOCTEHM OCcIabIieHus,
BaJleraHueM CIIOeB, ! ‘ HATIPABJICHHBIX B CTOPOHY
HAIPABJICHHEIX B 5 ' [BEIPaGOTaHHOrO MPOCTPAHCTBA IIPU
[eIpa6oTanHOe A B>¢' u yrae oTkoca a<ff
[IPOCTPAHCTBO b !
Pa3Mep 30HBI CABIKEHHMA COCTARIISET
(1,0-1,2)H
Maccus ¢ o Qs-208 , [Hanmume kpyTonmagaiomux
KpyTOTIa JAIOIIHM e == AL moBepXHOCTel OCnabneHu,
BaleraHdeM CII0EB, A\ , HATIPaBJICHHLIX B MaccuB (0GpaTHoe
H L R
HAIPABICHHBIX B MACCHB »‘ ‘ , manenue) mpu 60< <90
©1- 02 g A4 '
- S ,; s
\ - [PasMep 30HBI CABHKEHUA COCTABIISET
L LU (L5-2)H

Maccus ¢ ot (08-1L.OH  Mynsn006pasHoe 3aneraHse nopox.
MYJIb1000PA3HEIM 4 '
L alleraHyEM CII0EB " PazMep 30HLI CBIKEHHA COCTABIIAET

a+(0,8-1,2)H

©,1-02)H
posm— 20"

H — BeicoTa Oopta, a- yroin orkoca, Hgp — riryOMHa BEPTHKAJIBHOH TpPEIIMHBI OTpPHIBA, A, h; —
IMOITHOCT CJIa0Oro ClIOS B OCHOBaHMHM OopTa WM BeJMYMHA 3ariIyOJICHHS NOBEPXHOCTH
CKOJIBKEHHS B IOPOJBI OCHOBAHHS, M — IIMPHHA ONOJI3HEBOH MPU3MBI Ha JHEBHOH MOBEPXHOCTH,
|} — yron HaKJIOHa MOBEPXHOCTEN OcabieHus, ¢'- yroll TpeHUs MOBEPXHOCTEH ociabieHus.

13. TIlpu HabmopeHHMsIX 3a OTKOCaMH OTBAJIOB MeCTa 3aKJIaAKH
HaOMIOaTeNbHbIX CTaHIMH HEOOXOAWMO BBIOMPAaTh B 3aBHCHMOCTH OT CXEMEI
ne(pOpMHUPOBaHHUS OTBAJIOB M OTCHIIAEMOTO sipyca.

MOHHTOPYHT yCTOHYMBOCTH IPU OTCHINKE IIEPBOro Spyca BHE 3aBUCAMOCTH OT THIIA
CKJIaJUpyeMbIX MOpOJ M NOPOA OCHOBaHMUS COCTOMT W3 BHU3YyaJIbHBIX HaOMIOmeHMH
3a COCTOSIHUEM pasrpy304YHBIX IUIOMAJOK M 3€MHOH MOBEPXHOCTH BOJH3M HIDKHEH
OpoBku. [lo pemeHuIo AKCIUTyaTUPYIOIIEH OpraHW3allid BU3yallbHble HaOmMoAeHUs
JNOMONHSIOTCS JAUCTAHIIMOHHBIMU METOJaMU KOHTpOJIL COCTOSHUS IOBEPXHOCTH

pasrpy304HO# IIOLIANKH.
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ITpH OTCHINKE MOCIEAYIOMIHX SPYCOB CHCTEMA MapKIIeHaepcKuX HabmoneHuH
JIOTIIOJIHAETCA B 3aBHCHMOCTH OT OXMIAEMOTo THIA OIOJ3HA: HAANOAOLIBEHHBIH
omnon3eHsb (MU OTCHINKE CIa0BIX WM TIIMHHCTHIX MOPOJ: CHCTeMa HabmoneHuH
NONOJHAETCS pellepaMH, yCTaHaBIMBaeMbIMH BOIH3M pabodyel 30HBI Y BEPXHHX
OpOBOK HIDKENEKAIMUX SAPYCOB); KOHTAKTHHIM OMNON3eHb (CHCTEMa HaOMIONCHHM
IOIOJHSETCS pelepaMH, yCTaHaBIMBaeMbIMU BONM3M paboded 30HBI y BEPXHHX
OpPOBOK HH)KEJEXALIUX APYCOB M Yy HIDKHeH OpOBKM OTBajla Ul (QUKCAllMH €€
TIOJIOKEHNS); TOIIOAOIIBEHHBIN ONMON3eHb (CHcTeMa HaOMOAEHHMH OIOJHSAETCS
penepaMH, yCTaHABIMBAGMBIMHM HA 3€MHOH TOBEPXHOCTH BOJM3HM HIKHEH GPOBKH
OTBaJIa AJIA KOHTPOJIA IepeMeleH i BBIAaBIHBaeMO# TONIIM IIOPO).

14. TIlepuogu4yHOCTh HAOMIONEHHN YCTAaHABIMBACTCS B 3aBHCHMOCTH
OT MOCTAaBJICHHBIX 3aJa4 W WHTEHCHBHOCTH IIpolecca Ae(pOpMHpPOBaHMS MacCCHBA
TOPHBIX IIOPOA.

Ilpu axTHBU3aLMH IIpolecca CABWKEHHA HWHTEpPBAIbl MEXIYy CEpHAMH
HabJroleHn# TOIDKHBI COKpAIlaThCs.

Ecin ckopocTh CMELICHHS peNepoB YBEIHYMBAETCA CO BpEMEHEM,
TO Ui YCTAaHOBICHHS KPUTHYECKHX CKOpocTeli cMelmleHu# (ocenaHmil),
IPEALIECTBYIOIIMX CPBIBY OINOJI3HEH, HHTEpBalbl BpPEMEHH MEXIY CEpHIMH
HaOMIONEeHH#: HODKHBI COKpAaIlaThCs JO HECKONBKHX B CYTKH, B 3aBHCUMOCTH
OT CKOpOCTeHl ocelaHMii, WM YCTaHaBIMBAThCH AaBTOMATH3UPOBaHHAs CHCTEMaA

KOHTpOJA AedopManuid.
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ITpunoxenue Ne 9 x @enepabHEIM HOpMaM
¥ [IpaBHJIaM B 00J1aCTH MPOMBINLICHHOH
6e3omacHocTH «IIpaBuna obecrnieueHus
YCTOMYHUBOCTH OOPTOB M YCTYIIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEP>KIECHHBIM IprKa3zoM DenepanbHOM
CIIy>KOBI IO 3KOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY ¥ aTOMHOMY HaaA30py
OT « » 2020 r. No

OIIEHKA PHCKA PA3BUTHUSA JE®OPMAIIAIA 1 HAPYIIIEHUS
YCTONYUBOCTH BOPTOB, YCTYIIOB KAPLEPOB, PA3PE30B

A OTKOCOB OTBAJIOB
1. I'eoMexaHUYECKHi PHCK OLlEHUBaeTcs o popmyre:
P=BOXTTI], §))
rae BO — BepostHOCTh 06pymienus, TII — TsokecTh mocneacTBHH.
2.  BeposTHOCTb 00OpyIIEHHS OIEHUBAETCH KOJMYECTBEHHO U Ka4yeCTBEHHO.
KonuuectBenHas OLleHKa BEPOSTHOCTH o0pyeHus OCHOBBIBAETCS

Ha BEPOATHOCTHOM pacuéTe yCTOMYHMBOCTH GOPTOB M YCTYNMOB KapbepoB, pa3pe3oB
1 orBanoB. KadecTBeHHas OIleHKa BEpPOSTHOCTH OOpYIIEHHS OCHOBBIBAE€TCS

Ha BEIOOpE KaTeropiuy BEPOATHOCTH OOPYILIEHHS B COOTBETCTBHH € Tabuuei 1.

Tabmuna 1 — KagecTBeHHas oneHKa BEPOSTHOCTH HEGNArOMPHATHOrO COOBITHS

Kateropus | KauecrBennan XapaxkTepHcTHKA cOOLITHI
OLleHKA

A Becbma Beicokas | CoOpiTHe mpoucxoawio dacto. CoObiTHE O0XHIAEMO C BBICOKOM CTENEHBIO
BEPOATHOCTH B Gimikaliiee Bpems.

B Bricokas ColbiTHE NPOHCXOOWIO HEOOHOKPATHO. [IpoM30MAET C BHICOKOH CTEMEHBIO
OmpeaeIEHHOCTH.
C Cpennsa ColrITHE IPOHUCXOWIO PaHEe U MOXKET MPOU30HTH B OyaymeM.
Husxkas CoObITHE MOXET NPON30MTH NPH MATOBEPOSTHOM CTCYEHHH OOCTOATENLCTB.
E Ouenb Hu3Kas Co6bITHE MOXET NPOM3OMTH TONBKO TMPU HEIMPOTHO3UPYEMOM CTedeHuH ¢opc-

MaXXOPHBIX O0CTOATENLCTR.
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3. TsoxecTs MOCIENCTBHM OOPYIIEHHH T pa3IMYHBIX MacIITa00B OTKOCOB
(beyn, Ipynma ycTymoB H OOpT) OLEHUBAaeTCd KAadeCTBEHHO B COOTBETCTBHU
¢ Tabmureit 2.

4, CmocoObl OLEHKH PHCKOB  ONpPENENsAIOTCS  AKCIUIyaTHpPYIOLIEeH
HJIH CIIeHATU3UPOBAaHHOM OpraHu3aluei.

5. HeobxomuMele Mepel peardpoBaHWs Ha pasBATHE JedopMarui
M HapyllleHHe YCTOMYHBOCTH B COOTBETCTBHH C YPOBHEM DHCKa IIPHBEICHBI
B Tabnurne 3.

6.  VmpaBneHHe pHCKaMH 3aKJIIOYaeTcss B YMEHBIIEHHH BEPOATHOCTH
00py1ieHns: 60PTOB U YCTYNOB KaphepoB, Pa3pe30B U OTBANOB H CHHXKCHUH THKECTH
€ro NOCIEACTBHM.

7. Ilpu nmosBIeHHWH B TMpolecce OKCIUTyaTallid MECTOPOXACHHIA
KPHTHYECKUX JedopMmanuii GOpTOB H YCTYHmOB KaphepoB, pa3pe30B M OTBAJIOB

AOJDKHA ITPOU3BOAHUTLCS NMMEPCOLICHKA PHCKOB.
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Ta6nuna 3 — Meprl pearupoBaHKs B COOTBETCTBHH C YPOBHEM pPHUCKa

MEPONPHATHH N0 CHHKEHHIO
PHCKa 10 IPHEMIIEMOTO
YPOBHS

Yposenb pHcka Mepb! pearupoBanust MeponpusTus Ilpumeuanune
OueHpb BRICOKHI HeMmennennas octaHOBKa Onpenenenue rpaHuL Bo3o6HoBNEHHE paboT
(aBapwmiiHoe paboT Ha AaHHOM y4acTKe, OIACHOI 30HBI  3aIIPET C YBEAOMIICHHEM
COCTOSIHHE) BBIBOJ JHOAEiH HAXOXKACHUA JHOAEH TEpPUTOPHATILHOTO

opraHa
ITIpoBenenne P
rOCYIapCTBEHHOTO
JOTIONHHUTENBHBIX
N TOPHOrO Ha3opa
Ucclie1oBaHMi 1 pa3paboTka
OTIEPaTHUBHBIX MEPONPUATHI
IO CHYDKEHHMIO PHCKa JI0
TIPHEMJIEMOTO YPOBHA
Beicoxuii, IlproctaHoBka paboT Ha OrnpenesneHne rpaxuil Boso6HoBneHUE paboT
(npenasapuiinoe JaHHOM Y4acTKe, BRIBOJ OIacHOM 30HbI O peHIEeHHIO
COCTOSIHHE) Jnofielt ¥ TEXHUKH TEXHHIECKOrO
IIpoBeneHue ananusa
PYKOBOAMTELA
CUTyaIluH u pa3paboTka .
9KCIUTYaT eit
ONnepaTUBHBIX MEPOITPUATHIHA TUTyaTHpYIOI
OpraHH3alliM Ha
IO CHHKEHHIO PHCKa [0
OCHOBaHMH
IPHEMIIEMOTO YPOBHA
MOHHMTOPHHI2
CHTYalyu
Cpenuuii (cocTosiHuIE KomuccrorHOe perienne o IlpoBeneHue ananusa Konrpons
OrpaHHYEeHHOM HeoOXOAUMOCTH CHUTYaluy U paspaboTka BBITIOJIHEHNA
paborocnocobrocTH) NPHOCTAHOBKH paboT JOJTOCPOYHBIX MEPONpHATHIA

Huskuit n BecsMa
HU3KUN
(paGorocnocobHoe
COCTOSHHE)

JlonycThMBIi pHCK, NOJDKEH
HaXOAHUTHCA N0 KOHTPOJIEM,
HO He Tpefyer
JOTIOJIHMTEIbHBIX
MEPOIIPHATHI IO €ro
CHIDKCHHIO.

Meponpusthiit He TpebyeTcs
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[Tpunoxenue Ne 10 xk @enepanbHsIM HOpMaM
Y MpaBHJIaM B 06J1aCTH TPOMBILIIICHHOM
Oe3omacHocty «IIpaBuiia obecrieueHus
yCTOWYHBOCTH GOPTOB U yCTYNOB

KaphepoB, pa3pe30B H OTKOCOB OTBAJIOBY,
yTBepXAEeHHBIM npuka3oM PenepanbHOM
CJTy>XOBI IO SKOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY B aTOMHOMY Haa30py

OT « » 2020 r. Ne

YIIPABJIEHHUE YCTOMYHNBOCTBIO BOPTOB KAPHEPOB, PA3PE30B U
OTKOCOB OTBAJIOB
1.  MepoupusaTas 0 YNPaBIEHHIO YCTOWYMBOCTBEIO OOpPTOB, YCTYNOB,
OTKOCOB HallpaBJIeHEI Ha:
CTaOHJIM3aLHIO COCTOAHHS YCTYIIOB, OTKOCOB OTBAJIOB IyT€M CHMIKCHHS
WA HCKJTIOUEHUs BEPOSTHOCTH JepopMaIuii;
KOMITEHCAIMIO HehopMaluii IMyTeM CHIDKEHHS TSDKECTH ITOCIIEJCTBHUIt
BO3MOXXHBIX JedopMariuid.
2. B Mecrax BbIXOJja TEKTOHHYECKHX HapyIICHH# Ha KOHTYp YCTYIOB
M IpU TIOBBIIEHHHA CTENEHH TPEIIWHOBATOCTH IOpOJ, a Takke Ha 0cobo
OTBETCTBEHHBIX y4acTKax IKCILTyaTHPYIOLIast opraHu3aus IOJDKHA
IpeAyCMaTpUBaTh JOMOJHUTENbHbIE MEPHI 110 00ECTIEHEHHIO YCTOHYMBOCTH YCTYTIOB,
JIOKQJIBHBIX YYaCTKOB OOPTOB KapbepoB, pa3pe3oB.
3. MeponpuaTus 1O YNOPaBIEHHIO YCTOWYMBOCTBIO OOPTOB, YCTYIIOB,

OTKOCOB BBIOHPAIOTCS B COOTBETCTBHH C Tabnuue# 1.
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Ta6muma 1 — MeponpHATHS IO YIPaBICHAIO YCTOWYUBOCTHIO OOPTOB, YCTYTIOB.

Tan

Buasi meponpuaTaii

Oco6eHHOCTH MPHMEHEHHUS!

Cmabun

usupyowue

OprasmaloHHbIE

ONTAMHU3ALMA TAPAMETPOB GYpPOB3PHIBHBIX
paboT BONHM3HM MNpEeNeNbHOTO KOHTypa ¢
MHHMMH3AIHE BIHAHUA B3PHIBHBIX paGoT
Ha 3aKOHTYPHBIH MaccuB

B MacCHBaX CKaJIbHBIX M ITOJYCKAJIBHBIX MOPOA

MOBLIIICHAEC HAOCTOBEPHOCTH  HCXOXHBIX
JaHHBIX, JeTanu3anys W/anu
KOppEKTHPOBKA PACUETHBIX CXEM

NOINOJHCHHS  HCXOIHBIX  JaHHBIX
HHXCHCPHO-TCOJIOTHYECKOro U3yuCHUA

0  pe3yabTaraM

KOPPEKTHPOBKA MPOEKTHBIX IapaMeTpoB

NpH H3MCHCHMH HHXXCHCPHO-I€OJOTHYECKUX yCJIOBI/Iﬁ "
NPH BbIABJICHHH IIPH3HAKOB I[G(I)OpMaI.II/Iﬁ 1o pesylibraraM
MOHHTOpHHIA

U3MCHEHHE  HampaBlCHHd H
BeJICHUA FOPHBIX paGor

pexuma

OpM MOpOTHO3¢ HEYCTOWYMBOCTH WIH  OGHApYKEHHU
NpH3HAKOB AeOPMALIUH MO pe3y/IbTaTaM MOHUTOPHHTA

Texungeckue

(opmupoBanme npusM ymopa (NOATIOpHBIE

HAPYIIEHHbIC  MAacCHBBI  CIIOKHOH  CTPYKTYphl €

CTeHbl, KOHTPJOpChl,  KOHTPOAHKETHI, | NEpECIaUBaHMEM NOPOJ WIH PHIXJIbBIE NOPOALI, CKIOHHEIE
3aLIUTHBIE CTEHH!) K OINOJI3aHHIO
aHKepsl, IOTAHTH, | KPYMHOONOKOBbIE MAJIOBHIBETPENBIE H  CIAHLCBATHIE
rubkde TPOCOBBHIE | CIIOMCThIE TBEpAbie MNOPOAI C MNAfeHUEM B CTOPOHY
THKH BhIEMKH noJ yriaamu 40-60° i Gonee
cnaboTpemuHOBaThle TNOPOABI € JIOM  TMaJeHUs
MEXaHHYECKoe XeJie300¢ TOHHbIE TpeId POZb T
IUIOCKOCTH ocjiabieHns B BeIpabOTaHHOE HPOCTPAHCTBO
yAepXaHWe YCTYIIOB, | cBau 20-50°
OTHEAbHBIX YYaCTKOB
6opra METAUTAYCCKHE
CeTKH Ha
MPHTNOBEPX- TIpH PHCKe KaMHenaaa
HOCTHOM YacTH
OTKOCOB
€MCHTAIIHA.
gmonm > TPCIIMHOBATEIE CKAJbHblE M IONYCKAIbHbBIE IIOPOJBI;
A, TIECYaHbI€E, JIECCOBUIIHBIE W TJIHHUCTHIE TIOPO/IBI
CHJTAKATH3AIHAS
YHpOYHEHHE
HabpbI3r-6eToH No
BMEMAIOMUX NOPOJL, . CHIbHOTPEIIMHOBATbIE, CKJIOHHBIE K HHTEHCHBHOMY
METAUTHYECKOH
ceTKe BBIBCTPHBAHMIO WIH BHINENaYMBAHUIO TMOPOJBI; TIECUHAHO-
> FJIMHHCTHIE OTKOCHI
arpomMenHopauus
B OOBOIHEHHBIX MAacCHBAaX, IPH HAIMYHHM HAIOPHBIX
JIpeHax TOPH3OHTOB NpPH OTCYTCTBHU €CTECTBEHHOr0 ApEHaXa B

Ciiy4ae 3HaYMMOro BIUSHUA BOABI HA YCTOHYMBOCTS;

TIPOMOpaXXMBaHHE MaCCHBA B KPHOJINTO30HE
C opraHW3amuedl COXpaHEHHS TEIUIOBOTO
pexuMa MaccHBa B JieTHHHE nepuoa c
TIOMOIIBIO CTICHUATBHBIX MaTOB

IIpH NIOTCPE NPOYHOCTH MacCHBA IIPH €0 PaCcTCINICHUH

OTtBasto06pazo-
BaHHE

H3MCHEHHE PEXHMAa OTCHINIKH OTBAJIOB
(TOPSIOK OTCHINKH)

IIPA NOSABJICHHUH IIPH3HAKOB HeyCTOfI‘lHBOCTPI

OTCBINIKA IIPECAOTBAIOB

NpH HAIW4YHM TajJoro c¢jaboro OCHOBaHHA, JUOO mpH
HeOOXOIMMOCTH NpPENOTBPANIEHUS PACTEIUICHUS MNOPOX
OCHOBaHHS

HH)XCHCPHBIC METOABI YCKOpEHUA
KOHCOJIHAALIMHY HAMBIBHBIX MAaCCHUBOB

IIpH HEBO3MOXHOCTH OpraHHU3allid peXHMa OTCBINIKHA
OTBAJIOB
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KaMHEeyJIaBIuBaloLux cucteM (6apsepsl,
CTEHKH, TPOCOBBIE H CETYATHIE 3aBECH])

Komnencupyiowue
NPOEKTUPOBaHHWe  yBENHYEHHOM OepMbl | MpU pHCKe pa3BuUTHA JedopMaumii Ha  ydacTkax
OeszomacHOCTH pacroyioxKeHuss HHPPacCTPyKTypbl
]
= CO3JaHMe  PE3EPBHOTO  TPAHCIOPTHOTO | MPU PHCKE MOBPEXKAEHHA OCHOBHOTO TPAHCIOPTHOIO
z CBeE37a cpeszia
E COBEpIICHCTBOBAHHUE CHCTEMBI | IPM PpHCKE BBICOKHX HEraTHBHBIX NOCHCACTBHH OT
g MOHHTOPHHT2 BO3MOXHBIX JehopManmii
& | nosumenwe ksainduKaumu nepcoHana B [ OGBEKTOB BENCHHA TOPHBIX pabor II Kmacca
001acTH FeOMEXaHUYECKHX PHCKOB ONACHOCTH
BEICHHE TOPHBEIX PaboT TOJNBKO B NEPHOA
TIpH [IOTepe MPOYHOCTH MAacCHBa NPH €0 PACTEIUICHUH
OTPULATENBHBIX TEMIIEPATYP
U pucKe pa3BHTHA Jedopmanmii ¥ HEROCTATOUHOM
BPEMEHHOE YBEJINYCHHIE IIMPHHBI pe P P zedop A
YNaBIHMBAOMEHl CIOCOOHOCTH CYHIECTBYIOIIHX OepM
© yJapIMBaiomelt 6epMsl
g 6e30IacHOCTH
3 06OpKa 3aK0JI0B Ha YCTyNax H 3a9MCTKa
E OepM 6e30macHOCTH C MPHMEHEHHEM TpH HaJIMIHH 3aKOJIOB M PHCKE KaMHeNajaa
5% CHICLIHAJIbHOM TCXHUKHA
(5
= YCTAHOBKA NEPEXBATHIBAIOINX U

IPY PUCKE KaMHENA/a, JIOKAJIBHEIX 06pyICHUH,




