TOMHOMY HAJA30PY

I10 39KOJOTUYECKOM

73 wouSfy 2020, | GAFEIMCTRHPOBAHC | m 479
’ FerncrpayMoned: 67603
ot L8 el s 2020,

06 yreepxaennn PeaepanbHbIX HOPM H HIPaBHJI B 00J14CTH NPOMBIILICHHOM
GezonacHoctH «IIpaBHia oGecnedeHus ycToii9HBOCTH 6OPTOB H YCTYNOB
KapbepoB, pa3pe3oB H 0TKOCOB OTBAJIOB»

B cooreerctBME ¢ moamyHkToM 5.2.2.16(1) mnynkta 5 IlomoxeHus
o MenepanbHOii CIy)x0e MO SKOJOTHYECKOMY, TEXHOJIOTHYECKOMY H aTOMHOMY
HaA30py, YTBEPXKIEHHOTro MocTaHoBIeHHeM [IpaButenncTBa Poccniickoit ®enepanuu
ot 30 urons 2004 r. Ne 401 (Cobpanue 3akoHoaarenscTBa Poccuiickoit ®@enepanu,
2004, Ne 32, ¢1.3348; 2020, Ne 7, c1. 853), mipuKka3eBalo:

1.  Vreepauts mpuiaaraemeie QefepalbHele HOPMBI M IpaBHIa B 06/1acTH
npoMeInUIeHHOM 6e3omacHocTn «IIpaBuna obecmieyeHMs YCTOWYHMBOCTH O60OpTOB
U YCTYIIOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB».

2. Hacrosmuit npuka3s Bcrynaet B cuiy ¢ 1 saBaps 2021 r. u ae#cTByer 10

1 ssaBaps 2027 r.

PykoBogutens A.B. Anémun




VTBEPXJEH
npukazoM enepanbHOR CIyKOBI
I10 3KOJIOTMYECKOMY, TEXHOJIOTHIECKOMY

4 aTOMHOMY HaJ30py
OT« /3 » m’ 2020r. Ne 439

®EJEPAJIBHBIE HOPMBI U IPABAJIA
B OBJIACTH HPOMBIIIJIEHHON BE3OMTACHOCTH
«[IPABUJIA OBECIIEYEHHSA YCTOMYUBOCTH BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB»

I. OBJIACTh IPUMEHEHMUSA

1. Hacrosmme @DemepansHele HOPMEI ¥ TpaBHIa B 06nacTH
npoMBIIIeHHON GesomacHocTH «[IpaBuia obGecredeHHs YCTOWYMBOCTH GOpPTOB M
YCTYyIIOB KaphepoB, paspe3oB M OTKOCOB OTBaloB» (manee -— Ilpapuina)
YCTaHABIMBAIOT TpeGOBaHMA NpPOMBIIUIEHHOH GesomacHoct M 6e3omacHoro
IIONE30BaHHAs HEApaMH Ha 0OBEKTaX BEeIEHHA TOPHBIX paboT OTKPHITHIM CIOCOOOM,
HampaBjIeHHEIE Ha NpeNynpexIeHue aBapuii, HHIMICHTOB, CIy4acB TpaBMaTU3Ma U
obecreueHre KU3HA ¥ 300pOBbA HaceJeHHS B 30HAX BIMAHUA paboT, CBA3AHHHIX C
M0JIb30BaHHEM HeJlpaMH.

2. TIlpaBmya ycTaHaBIHBalOT TpPeOOBaHHA K HMH)KEHEPHO-T€OJOTHYECKOMY
¥ THIPOTe0JIOrHYecKOMY H3YUYE€HHIO MPUPOAHBIX W TEXHOTEHHBIX MaCCHBOB I'OPHBIX
MIOPOH, CIIoco0aM M METoJaM pacdéra yCTOWIMBOCTH GOPTOB H YCTYIIOB KaphepoB,
pa3pe30B H OTKOCOB OTBAIOB (Iajiee COOTBETCTBEHHO — OLECHKA YCTOHYHMBOCTH,
yCTymBI, OOpTa, OTKOCHI), OpraHW3all CHCTeM HaOMmoOmeHMH 3a pa3BUTHEM
nepOpMaIMOHHEIX IIPOLIECCOB, ONPENENAIOT Mephl M0  MPeRyNpPexKACHHUIO
HENpHUEeMJIEMOr0 PHCKa pa3BUTHs Ae(HOpMAMOHHBIX IPOLNECCOB HAa BCEX CTANMAX
IMPOEKTHPOBAHHSA, SKCIUTyaTalliid, TEXHHYECKOr0 NEPEBOOPYXECHHS M JIMKBHIAIMH
(KOHCepBalMH ) KapbepOB, pa3pe30B U OTBAJIOB.

3.  Tpebopanus [IpaBuia ABIAIOTCS 0053aTENLHEIME IJIA IOPHIUYECKUX JIAL
(AHAMBHIYATHEIX [IPEOIPUHAMATENEH), OCYIIECTRIMIOMIX BeleHHe TOPHBIX paboT

¥ (UIH) pa3paGoOTKy MECTOPOXKIEHHUMN MOIE3HBIX MCKOMAEMBIX OTKPBITBIM CIIOCOGOM,




a TaKxe IPOEKTHPOBaHWE, BBOJA B JKCIUIyaTallHIO, KOHCEPBALMIO H ITMKBHIAIMIO
KapbepoB, pa3pe30B U OTBAJIOB.

4. O60cHOBaHHE TAPaMETPOB YCTOMYMBOCTH YCTYIIOB, OOPTOB M OTKOCOB
OTBAJIOB, 4 TAKXE MepeYeHb Mep MO 00ECIeYeHNI0 UX YCTONYMBOCTH ONPENENAETCS
TEXHWYECKMM IPOEKTOM pa3pabOTKHM MECTOPOXKACHHUsS IONE3HBIX MCKOIIaeMBIX
U (W) HHOM IPOEKTHOM HOKyMeHTalueld Ha BBHIIOJHEHHE paboT, CBA3AHHBIX
C TOJNB30BaHHEM OJKCIUIyaTHPYIOIIEH opraHusamueil ydJacTKOB HeAp (ganee —
IpOEeKTHAs JOKyMEHTALHs).

V3ydeHHe MacCHBOB TOPHBIX IOPOA [ODKHO BECTHCh Ha CTamusX
reoJIoropasBeKi, IPOSKTHPOBAHUS; OSKCIUIyaTallid MECTOPOXXAEHMS IOJIE3HBIX
HCKOmaeMpIX M (WJIH) yd4acTKa Henp, OTBalooOpa3oBaHMs, JIMKBHIALMH
(KOHCepBallMK) TOPHBIX BHIPAOOTOK (Hanee — OOBEKT BEINCHHS OTKPBITBIX TOPHBIX
pabor).

B caydae ecim Ha MpPEANIECTBYIOMIMX IPOEKTUPOBAaHHIO HOBOH CTaiuH
OCBOEGHHS MECTOpOXIEHHS OBLT BBINONHEH BeCh TpeOyeMBbI  KOMILIEKC
uccienoBanuii  (ompenendeTcs TNPOEKTHOH oOpraHu3alyei), JONOJHHUTEIbHBIX
HH)XEHEPHO-TEOJIOTHYECKIX UCCIIEIOBAaHUI He TPOBOJUTCS.

5. Opranuzanus, 3KCIUTyaTHpyIolas OO0BeKT BEJEHHUS OTKPBITBIX T'OPHBIX
pabot, noJnKHA 00ecTIeunTh:

KOHTPOJIb 3a COOJIOAEHHEM IPOEKTHHIX IapaMeTpoB OOpPTOB M YCTYIOB
Kapbepa, pa3pe3a d OTKOCOB OTBaJIa;

MIPOBEICHHE BU3YAIbHBIX U MHCTPYMEHTABHBIX HAONIONEHHH 32 COCTOSHUEM
O60pTOB, YCTYIIOB ¥ OTKOCOB;

BBISBIEHHE 30H M YYacCTKOB BO3MOXHOTO TIPOSBJIEHUS pa3pyLIArOLIUX
nedopmanuii 60pToB, 6OPTOB, YCTYNIOB M OTKOCOB U OpraHU3aIMIO Ha 3TUX Y4acTKax
CTalOHAPHBIX HMHCTPYMEHTAIbHBIX HaOmoOAeHWd U (WIM) [HCTaHLHOHHOTrO

MOHHUTOPUHTIA,
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H3ydYeHHE BBISBJICHHBIX HAapyUIeHUH yCTOHUMBOCTH OOPTOB, YCTYNIOB, OTKOCOB,
JIOKyMEHTHPOBaHUE HapylleHWH, YCTAaHOBJICHHE XapakTepa HapyLICHWH, CTENeHU
ONMacHOCTH U MIPUYMH BO3HNKHOBEHNS;

H3y4YeHHe TE€OJIOTHYECKUX, HHKEHEPHO-TeOJIOTHYECKUX, THIAPOreoI0rH4ecKiX
YCIIOBHM MECTOPOXKICHHUS, CTPYKTYphl M YCJIOBHH 3aleraHuss NOPOAHBIX CIOEB,
MacCHBa FOPHBIX IIOPOJ U IOPOJ OCHOBaHMS OTBAJIOB;

pa3spaboTKy W BBIMOJHEHWE (IpOBelNeHHE) MPOTHBOAE(HOPMALHOHHBIX
MEpONPHUATHI, B TOM 4YHCJIE YKpeIUleHHe OCIabIeHHBIX 30H M Y4acTKOB, JU00
u3MeHeHne Npoduis YCTymoB Ha OSTHX ydacTkaxX, 1ubo obecredeHue 3ampeta
JOCTYTIa B OIIACHYIO 30HY IIPH YCIOBHH, YTO B Heit He BeLyTcs FOpHbIE pabOTH;

KOHTPOJIb 32  COCTOSHHEM  IPOTHBOAEC)OPMALMOHHBIX  COOpY)KEHUH
U BBIIOJIHEHHEM MEPONPHATHNA, NPEeJOTBpAIlAOIUX HapyHIeHHe YCTOWYHBOCTU
00pTOB, YCTYIIOB, OTKOCOB;

COXpPaHHOCTb O0OBEKTOB, pAaCHOJOXKEHHBIX Ha 3eMHOH IOBEPXHOCTH
B TPaHHIaX TOPHBIX OTBOJIOB M HA NPHJIETAIOIIMX K HUM TEPPUTOPHSIX;

JMMKBUAALUUIO (peKyJIbTHBALMIO) 00beKTa BeIEeHHSA OTKPHITHIX TOPHBIX padorT,
1ocJe 3aBepIIeHUs TOPHBIX padoT.

6. B ciydae BbIfBIEHMSA B Ipolecce 3KCIUTyaTallid, TEXHHYECKOTO
HNEePEeBOOPYKEHHsI, JUKBUAANUM (KOHCEpBallMM) Kaphepa, pa3pe3a, OTBajia
OTKJIOHEHW OT 3HayeHH# (UBHKO-MEXAaHUYECKHX XapaKTepUCTHK M  (WJH)
CTPYKTYpBbl MacCHBa FOPHBIX TOPOJI, MPHUHATHIX IPU OIEHKE YCTOWYHBOCTH YCTYIIOB,
O0OpTOB, OTKOCOB IIpH MPOEKTHPOBAaHUH, SKCILUTyaTHpYIOIIed opraHu3anuel JODKeH
IPOBOAMTHCS MEpepacyéT mapaMeTpoB OOPTOB H YCTYIIOB HJIM OTKOCOB OTBaia, C
yqéTOM BHOBb IIOJIyU€HHBIX HCXOOHBIX JaHHBIX. J[1s BhIMOJIHEHHS paboT IO
nepepacyuery apamMeTpoB FOPHOTEXHUYECKHX KOHCTPYKLUNA Ha OCHOBAaHUH pEIIEeHUS
TEXHUYECKOTO PYKOBOIHUTENS IKCILTyaTUPYIOIeil OpraHu3alliil MOTYT [IPHBIIEKATHCS
TIPOEKTHBIE U (WJIM) HAyYHbIE OpraHUu3alluy.

JomycTuMble OTKIOHEHHUS OT MapaMeTpoB OOpTOB, YCTYIOB, OTKOCOB,

a TaKkXXe JOMYCTHMbIe 3HaYeHUs HehopMalmii 60pTOB, YCTYIIOB, OTKOCOB, IIOA3EMHBIX




4

TOPHBIX BHIPAOOTOK (IIpH HAJIHMYHM) M PACIONIOKEHHBIX B 30HAX BPEIHOTO BIIMSHUSA
TOPHEIX Pa3paboTok 0GBEKTOB Ha 3eMHOM TOBEPXHOCTH (Jajiee — FOpPHBIE BEIPAOOTKH,
00BEKTHI) JOJDKHBI COAEPKATHCS B IPOSKTHON JOKYMECHTAIIMH.

7. JIna  o0oCHOBaHHSA IapaMeTpoB OOPTOB, YCTYIOB, OTKOCOB IIpH
OCYILIECTBIICHHM TEXHUYECKOTO IIEPEBOOPYKEHHs, B MPOIECCE IKCILIyaTalHH,
MUKBHAAMK (KOHCepBauH) O0beKTa BENEHUS OTKPHITHIX T'OPHBIX paboT JOJDKHEBI
VUUTHIBATECS ~ Pe3YJIbTaThl MH)XEHEPHO-T€OJOTHYECKOr0, THAPOre0IOrHIEeCKOro
M3yYEHHS MacCHBa M MOHHTOPHHIA YCTOMYMBOCTH Ha HPEIBIAYIIMX JTanax
0TpabOTKM MECTOpPOXKAEHHs U paboT mo oTBajooOpasoBanMio. B ciydasx, koraa
(aKTHYEeCKHe mapaMeTphl YCTOMYMBOCTH OOpTOB, YCTYNIOB H OTKOCOB HeE
COOTBETCTBYIOT IPOEKTHHIM M MPEBBILAIOT AONYCTHMBbIE OTKJIOHEHHS, a TaKXKe
JOIYCTUMBIE 3HAUEHHs AeopManuii GOpTOB, YCTYIIOB, OTKOCOB, TOPHBIX BEIPaOOTOK
U 00BEKTOB B MPOEKTHYIO JOKYMEHTAIMIO BHOCATCS COOTBETCTBYIOLIME M3MEHEHUS
(momosHEHUS).

8. OKCIUTyaTHpyIolled oOpraHu3anyedl JOMKEH BBIONHATECS MPOTHO3
yCTOMYHUBOCTH OOPTOB M YCTYIIOB KaphepoB, pa3pe3oB M OTKOCOB OTBAJIOB,
pe3ynbTaThl KOTOPOTO SBJISIOTCS OCHOBOHM pa3paboTké MpOTHBOAe(OpMAaIMOHHBIX
MEPOINPHUATHIA, BKIIOYAEMBIX B IIJIaH Pa3BUTHSA TOPHBIX paboT Ha MpencTOsIIUi
KaJICHIApHEIN IO/,

9. Ilporro3 ycroiumBocTH OOPTOB M YCTYNOB KapbepoB, pa3pe3oB H
OTKOCOB OTBAJIOB SIBIISIETCS 0053aTENIbHBIM A1 00BbEKTOB BEJIEHUS OTKPBITBIX TOPHBIX
pa6or Il xiacca omacHocTd W (WiIM) INpH KOMOMHHMPOBAaHHOH pa3zpaboTke
MECTOPOXKIEHHUS.

B cnyuasx, Koraa OTKJIOHEHHS OT MPOEKTHBIX IapaMeTpoB U IedopMauuit
OOpPTOB ¥ YCTYHOB KaphepoB, pa3pe3oB M OTKOCOB OTB&JIOB HE HapyIIaroT

TpeOoBaHU# 6€30MaCHOCTH, MPOrHO3 YCTOWYMBOCTH AOIYCKAETCS HE IPOU3BOIUTD.

I1. ®AKTOPBI, BIIUAIOIIUE HA YCTOMYUBOCTH BOPTOB, YCTYIIOB
KAPBEPOB, PA3ZPE30B 1 OTKOCOB OTBAJIOB

10. @akTopel B 3aBUCHMOCTH OT TOpPHO-TE€OJIOTHYECKHX  YCIIOBHM
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II0JIb30BAHAA HEApPaMH ONpPeIessIOTCS MPOEKTHON JOKyMeHTaluel Ha IOJIb30BaHHe
y4acTKOM HeIp M MOTYT YTOUHATHCS B IIpolecce 3KCIUTyaTallid MeCTOPOXICHHS
(ydacTka Henp).

11. TIlpm omeHKe YCTOHYHMBOCTH OOpTOB M YCTYNOB KaphepoB, pa3pe3oB
B MacCCHMBaxX CKaJbHBIX M IMOJYCKAJIbHBEIX FOPHBIX TMOPOJA YYHUTBHIBAIOTCS PE3yJIbTAaThl
HCCIIEIOBAHMM, XapaKTepU3YIOIINX JAHHBIA MacCHUB, K KOTOPHIM OTHOCSTCS:

NPOCTPAaHCTBEHHAss OPHEHTHUPOBKA KPYIHBIX Pa3phIBHBIX HApyIIEHHH MEXIY
co00it U MOBEPXHOCTBIO Kaphepa, pa3pesa;

I'yCTOTa, NPOTDKEHHOCTh U COCTOSIHHE OCHOBHBIX CHCTEM TpEIIMH, HX
OpPHEHTHPOBKA OTHOCHTEHHO HOBEPXHOCTH YCTYIIOB U OOPTOB;

(bHu3NUECKIe XapaKTEPUCTUKU TOPHBIX IOPOL;

IIPOYHOCTHBIE XapaKTEePHUCTUKH TOPHBIX TOPOL;

IIPOYHOCTHBIE XapaKTEPHCTHKH KOHTAKTOB IMOPOJ U APYTHX INOBEPXHOCTEH
OCJIa0JICHU;

YpOBEHb TOI3eMHBIX BOJ;

nepopMallHOHHbIE XapaKTEPUCTHKHA MacCHBa FOPHEIX [TOPOI;

TEMIIEpaTYpPHBIH  peXHM, [POABISIOIIUICS B  HENpPEPHIBHOM  LHUKIE
OTTaWBaHHUsA-3aMep3aHHs TOPHBIX TTOPOL;

HapaMeTPhl IPUPOJHOTO MOJIS HAIPSKEHHH.

12. Tlpu oueHke yCTOMYHMBOCTH OOPTOB M YCTYHNOB KaphepoB, pa3pe3oB
B MacCHBaX JHUCIEPCHBIX TOPHBIX MOPOJ YYUTHIBAIOTCA PE3YJILTAThl UCCIIEHOBaHMIA,
XapaKTepU3yollue JaHHBI MacCHB, K KOTOPBIM OTHOCSTCS:

HaOyxaHWe, CHW)XEHHE INPOYHOCTH M pPa3BHTHE JOKAIBHBIX Aedopmariuit
YCTYIIOB H MX I'PYIII,

pa3BUTHE MPOIECCOB CY(PPO3MH, pACTBOPEHHUS, BHIBETPUBAHUS;

BOJOHACHIINEHHOCTh  IOPOJI, HaJIH4YHe BONOCOOpHBIX  ILIOIIAJEH
C 3aTPYTHEHHOM pa3rpy3Koi;

KOJIMYECTBO arMOChEPHBIX OCAAKOB, XapaKTep AOXIeH, MOIHOCTh CHETOBOTO

IIOKpOBa U MPOAOJDKUTCIBHOCTD €10 TasTHU S,




TEMOEPATypHBIM peXuM paiioHa, TITyOMHa CE30HHOrO IIPOMEp3aHUs H
OTTauBaHUS IOPO;

IpaHyJIOMETPUYECKIN 1 MUHEPAJILHBIN COCTaB MOPOJ;

YKCJIO MIACTHYHOCTH M [TOKa3aTeNb TEKYUECTd (U1 IIIMHUCTBIX IOPO.);

€CTeCTBeHHas! BIaKHOCTB;

OoTHOCHTENbHAA AedopMamus HaOyxaHus Oe3 Harpy3kd (Wif INIMHMCTBIX
HIOpOx);

OTHOCHTENIbHAS JedopMalis IpocaToYHOCTH (IS IITHHUCTHIX ITIOPON);

K03()GHIHEHTEl TMOPUCTOCTH W BOJOHACHIIEHHS (AN KPyNMHOOOJIOMOYHBIX
I'PYHTOB U HECKOB); .

OTHOCHTEJIbHOE COJepKaHUEe OPTaHUYECKOTO BEIECTBa;

KOMIIPECCUOHHBIE CBOMCTBA OPOL;

TEMIIEpATYPHO-IIPOYHOCTHEIE CBOMCTBA TOPHBIX MOpON U KOHTAKTOB,
KpHOTeHHas CTPYKTYpa, IbJAUCTOCTb.

| 13. Pacuér ycroiiuuBocTM OOpPTOB, YCTYIOB, OTKOCOB IIPOBOJUTCS
Ha CTagud IPOEKTHPOBAaHUSA AU(QEepeHIUPOBaHHO MO KjIaccaM MacCHBOB TOPHBIX
nopozA (k03¢ ¢GunueHTy KpernocT! FOpHbBIX MOPO.T), KOTOPEIMH SBJISIOTCA:

CKaJIbHBIE [TOPOJIbI, 00NIaAAOIIHEe KECTKUMHU CTPYKTYPHBIMHU CBA3SIMHU;

TUCTIEPCHBIE HOPOAEI C pusndecKumH, (bU3UKO-XMUYECKIMHU
1 MEXaHHUYECKUMH CTPYKTYPHBIMH CBSI3SIMH, KOTOpBIE HOJPA3ENSIOTCS HA CBA3HBIE
M HECBS3HLIE (ChINyuHe);

MEp3ble MOpoIbl, obnajaroIue, HapsIy CO CTPYKTYPHBIMH CBSI3SIMH TaJIBIX
IOpOJ, KPHUOreHHbIMH CBS3AMH (32 cueT jibaa). Ilo TUMy CTPYKTYpHBIX CBs3eid
Mep3Jible OPObI MOAPA3LENAIOTCS Ha CICAYIOIHE TOAKIACCHI:

CKaJIbHBIX MEP3JIBIX MOPO/I;

JTUCIIEPCHBIX MEP3JIBIX TIOPO/I;

JeISIHBIX TOPOJ (TIOPOABI TOJNBKO ¢ KPHOT€HHBIMHU CBA3SMH ).
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III. TPEBOBAHUS K HH)KEHEPHO-TEOJIOTUYECKOMY U3YYEHUIO
W PAMOHMPOBAHHIO MACCHUBA I'OPHBIX MOPO/

14. TIlporpamMma HH)XEHEPHO-TE€OJOTHYECKUX paboT pa3pabaThiBaeTcs
U BBIIOJNHSAETCA OJKCIUTyaTHPYIOIIUMH OpraHu3aiusiMd Ha OCHOBaHHHM aHaIM3a
GbaxTOpOoB,  ONpEAENAIOIHUX  YCTOHYMBOCTH  OOpPTOB,  YCTYNOB,  OTKOCOB
Ha MECTOPOXICHHUH.

O0beM © MeTOAMKAa HWH)XEHEPHO-TeOJIOTHYeCKHX paboT ompenensioTcs
B 3aBHCHMOCTH OT CTEIEHHU CJIOXHOCTH T'€O0JOTMYECKOT0 CTPOCHHSI MECTOPOXKACHUS
M CTagdHd ero OCBOEHHA Ha OCHOBaHMH TpeOOBaHWH, YCTaHOBJIEHHBIX
B npunoxeHuu Ne 1 x IIpaBuiam.

15. CocraB paboT N0 HHXEHEPHO-TEOJOTHUECKOMY H3YYEHHIO OJDKEH
BKJIFOYATh:

JUISL CKJIBHBIX M IOJYCKaJbHBIX MacCHBOB: OLIEHKY OpPUEHTHPOBKH, I'YCTOTHI,
OPOTSHKEHHOCTH, INEPOXOBATOCTH IOBEPXHOCTEH OCHOBHBIX CHCTEM TpEIUMH H
HAIAYUSA B HHUX 3alOJHHUTENS, ONpeAelcHHe (QU3NYEeCKHX, IPOYHOCTHBIX U
IepOopMaIliOHHBIX XapaKTePUCTUK FOPHBIX MTOPOA U KOHTAKTOB;

IVl MacCUBOB [IUCIEPCHBIX MOPOJ: H3YUYE€HHE TIpaHYJIOMETPHYECKOTO H
MHHEPAIBHOTO COCTaBa, €CTECTBEHHON BIAXXHOCTH M IIOPHCTOCTH, OIIpeJeJIeHUe
CHEIUIEHUS, YIJla BHYTPEHHErO0 TpPEHHUS, YWCIAa IUIACTUYHOCTH M IIoKa3areleit
TEKy4eCTH, KOMIIPECCHOHHBIX CBOMCTB IOPOI;

Insi MEp3NBIX [AUCIEPCHBIX MOPOA JOMOJHHUTENBHO MPOBOAUTCSA OLIEHKA
TEMIIEPATypHO-IIPOYHOCTHBIX CBOMCTB, KPHUOT€HHOW CTPYKTYpbl, JbAHCTOCTH,
IPOCaI0YHOCTH.

16. HHXeHepHO-reoJIornyecKoe HA3y4YECHUE CKaJIbHBIX MaCCHBOB
B IPUKOHTYPHO# 30HEe GOPTOB KaphepoB U pa3pe30B NOJHKHO BKIIFOYATH:

YCTaHOBJIEHHE MECTOMNOJIOKEHHS U OPUEHTHPOBKH MOBEPXHOCTER ociabieHus
OTHOCHUTEIILHO YCTYNOB C ONpeeieHHEM HepapXUIeCKUX YPOBHEH;

OIpeNeieHHe MMapaMeTpOB MOBEpXHOCTeH oclabieHus KaXAOro YypOBHA
HepapXuu, BKIIOYas TYCTOTY, IPOTSHKEHHOCTh W IIUPHHY PACKPBITUS TpELIVH,

H3MCHYUBOCTH JJICMCHTOB 3aJI€raHHusd, HI€pOXOBATOCTh, a TaKk)XKe CBOMCTBa



3alOJIHUTEIIA TPCILUUH,

ompejeseHAe MPOYHOCTHBIX U AeQOPMalMOHHBIX XapaKTEPUCTHK MacCUBa,
CTPYKTYPHBIX OJIOKOB TOPHBIX OPOJ U 30H, MPUMBIKAIOIIKX K KPYITHBIM pa3phIBHbIM
re0JIOTHYECKUM HapyLICHUSM.

17. 1llupuHa NPYKOHTYPHOM 30HBI, OIpeAelsIomell ycToHunBOCTE GopTa
Kapbepa, paspe3a, B Mpefelax KOTOpOH HODKHO BBINOJHATHECS HHKCHEPHO-
reoJIOrHYecKoe M3yueHHe MaccHBa, OTPAaHMYMBAETCH N€OMETPUYECKUMHU pasMepamu
TIIPU3MBI BO3MOXKHOTO OOpYINEHHS W ONIpefeNsercss Npd pa3paboTKe MpOrpaMMel
MH)KEHEPHO-TEOJIOTMYECKOTO H3YyYeHHs MacCHBa [UIS KaXXIOr0 MECTOPOXKACHUS
(yJacTKa HeJp) B 3aBUCHMOCTU OT KOHCTPYKTHBHEIX I1apaMETPOB MPOEKTHPYEMOro
Kapbepa, pa3pesa.

B mpepenax NpH3Mbl BO3MOXKHOTO OOpYIIEHHs AomycKaeTcs (opMHpOBaTh
00beKTHI HHPPACTPYKTYPHI, HAXOXKIECHHE TIOAEH U MEXaHH3MOB.

18. Tlo wmepe yriyOkH Kapbepa, paspe3a, C I[EPHOIUYHOCTBIO,
YCTQHOBJICHHOM TPOEKTHOH JOKyMeHTanued Ha IPOM3BOACTBO MapKIIEHAEPCKUX
paboT, MPOBOAMTCA KapTUPOBAHKUE YCTYNOB Ha KaXXZOM BHOBbL BCKPBHITOM I'OPH30HTE
C HAaHECEHWEM BBHIABICHHBIX CTPYKTYPHBIX JJIEMEHTOB Ha TOPHO-rpaduuecKylo
JOKYMEHTAIHIO.

YuacTku, noaBep)XeHHbIe AedopManusaM, HaHOCATCS (OKOHTYPUBAIOTCS) IIOCHE
uX OOHapyXeHHSs ¥ HAHOCATCS Ha TOPHO-TpaQUYEeCKyl0 JOKYMEHTALHIO
B CPOKH, YCTAaHOBJICHHbIE IIPOEKTHOM JOKyMEHTAalLlMEW Ha IIPOM3BOJICTBO
MapKIeiiepckux pabort.

19. TIlo pe3ynpTaTaM HMHXEHEPHO-T€OJIOTMYECKOIO0 HM3y4YeHHS MacCHBa
TOPHBIX TOpOX AN 00BEeKTOB ¢ 00BbeMOM pa3paboTKH ropHOM Macchl 1 MHILUIMOH
KyOHYEeCKAX METPOB M Gojiee W IpH KOMOMHHUPOBAHHOM CIOcoOe BelEeHMs TOPHEBIX
paboT COCTaBISETCS TeOMEXaHMYecKas MOJeNb MECTOpOXKAeHHs (y4acTKa Help), B
KOTOPOii oTpa)kaeTcs:

nerporpadbruyeckuii ¥ MUHEPaIbHEIA COCTaB MAaCCHBA FOPHBIX MOPOJ;

OCHOBHBIC H BTOPOCTENCHHBIE CTPYKTYPBI (pa3.TIOMBI, . HamJjaCcTOBaHHC,




CKI1ag4aTroCThb, CUCTCMBI TpeH_[I/IH);

IIPOYHOCTHBIC XapaKTEPUCTHKHU IIOPOA B 06pa3ue, COIIPOTHUBJICHHUC CABUTY IIO

NMOBCPXHOCTAM OCJIa6J'IeHI/I}I, IIPpOYHOCTh MAaCCHUBA ITIOPOX,

(1)I/I3I/I‘-IGCKI/IC )51 IIe(i)OpMaIII/IOHHBIX XapaKTCPUCTHKH ITIOPO4 U MaCCHUBa,

THAPOr€OJIOTHYECKUE DJIEMEHTHI, (1)I/IJ'II>TpaI.II/IOHHI>Ie H €MKOCTHBIE CBOMCTBa

TIOPOJ,, PEXHUMBI IIEPETOKOB, YPOBHHM IOA3EMHBIX BOJ, pacHpeAciieHHe IMOPOBOro

JaBJICHHUA,

TEeMIIEpaTypPHBIA peXXUM MacCUBa;

CEHCMHUYHOCTb TEPPUTOPHH;

CYIIECTBYIOIIHE TOPHBIE BEIPAOOTKH U ITyCTOTHI;

IapaMeTphl IPAPOIHOTO OIS HaIpsSKEHUH.

nerporpadpuyecKkuii 1 MUHEPaJIbHBIH COCTaB MAaCCHBA FOPHBIX MMOPOT;

OCHOBHBIE W BTOPOCTCIIEHHBIE CTPYKTYPBI (pa3J'IOMI>I, Halll1aCTOBaHHUC,

CKJIIag4aTOCTh, CUCTEMbI TpeI]II/IH);

NPOYHOCTE IOPOA B 00Opasie, CONPOTHBIEHHE CABHIY IO IOBEPXHOCTSIM

OCJ'Ia6JIeHI/I$[, IIPOYHOCTh MACCHUBA ITOPOI,

dusuyeckre 1 nedhopMalHOHHbIE XapaKTEPUCTHKY NIOPOJ X MAacCHBA,

THAPOrCOIOTHYCCKHE 3JIEMEHTHI, THApPABIMYECKasd IPOBOJUMOCTD, PEXKUMBI

IIEPETOKOB, YPOBHH IIOJI3CMHBIX BOJI, paClIpEACIICHUE NOPOBOr0 IaBJICHHS,

TEMIIEPATYPHbIH PEXUM MACCHBA,;
CEHCMUYHOCTD TEPPUTOPHH;

CYHIECTBYIOIIME IrOpHbIE BRIPAOOTKH U MYCTOTEI;
IapaMeTphl IPUPOAHOTO HOJS HANPKEHHUIA.

20. Bum reomexaHmuyecKod  Monmenm  (ABYX- WM TpEXMeEpHOE

NPOCTPAHCTBEHHOE IPEACTaBlIeHME) M THUN (UMpoBas W/WIM HA OYMaXKHBIX

HOCHTEIISIX) OpeseNseTcs SKCIUTyaTHpyIolell opradusanueii. ITo mepe pa3BuTHS

OTKPBITBIX T'OPHBIX pa60T, HO HE DPEXKE OAHOT'O pasa B roll, rcoMeXaHnu4yeckass MOI€EIb

MECTOPOXXICHUSA HOJDKHA YTOYHATBECSI HA OCHOBE HHXEHEPHO-T€OJIOrHYECKOro

H3YUCHUS MacCHBa T'OPHBIX IIOPOL.
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21. B 1mpomecce JKCILUIyaTallil MECTOPOXAEHHA IO  pe3ylibTaTaM
HHOKEHEPHO-TEOJIOTHYECKOTO HM3Y4YeHHMs MacCHBa TOPHEIX IIOPOA  IOIYyCKaeTCs
BHECEHHE U3MEHEHHI B IPOEKTHYIO TOKYMEHTALMIO C KOPPEKTHPOBKOM MMapaMeTPoB
OOpTOB, YCTYNOB, OTKOCOB. BHeceHHEe M3MEHEHHH B NPOEKTHYIO IOKYMEHTAIHIO
IPOU3BOIUTCS IPOEKTHON OpraHM3aluei.

22. HHXeHEepHO-T€OJIOTHYECKOe U3yUeHHE BBITIONHAETCS SKCILTYaTUPYIOIIEH
OpraHM3anuei Win Clenualu3upOBaHHON OpraHnu3amuen.

23. Jlna o0BEKTOB BeleHHs OTKPHITHIX ropHbIX pabot II kiacca omacHoCTH
M IIpH KOMOWHHUPOBAHHOM pa3paboTke MeCTOpPOXICHMH B Ipenenax NpuOOPTOBOro
MacCHBa  BBINIOJIHAETCS  HMHXXECHEPHO-TEOJIOTUYECKOE M THIPOrEOJIOTHYECKOE
palioHHpOBaHWE MAacCCHBOB TOPHBIX NOpOA (Jajee — HHXXEHEPHO-TEONIOTHYECKOe
paifOHUpPOBaHHKE), KOTOPOE JOIDKHO COJIEPXKaTh: OIpPENECICHHE I'PAaHMIl OOHOPOIHBIX
y4acTKOB HeIp, MOJENb BEpOSTHOro JedOpMHpOBAaHHs, METOABI pacuéra
yCTOWYMBOCTH OGOPTOB M YCTYNIOB KaphepoB, pa3pe3oB, CIOCOOBI YIIPaBICHHS
UX YCTOMYHUBOCTBIO.

UnxeHepHO-reoNorn4eckoe  palilOHUpOBaHHWE  JODKHO  BBEIMOJHATHCA
CIeNUANbHOM  Tpymmoif 1o  HaONMIOAEHUIO 33  YCTOHYMBOCTBIO WM
CIEIMAIM3UPOBAHHON OpraHu3alueH.

24, OcHOBOH HH)KEHEPHO-TE€OJIOTHYECKOTO pPAalOHUPOBAHUS  SABIAIOTCS
MaTrepHanbl re0JIOTHYECKOTO U VWHXCEHEPHO-TEOJIOTUYECKOIO0  H3Yy4YeHHUsd

MECTOPOXICHUS (y‘IaCTKa Henp) Ha BCEX CTaUAX €0 OCBOCHHSI.

IV. TPEBOBAHUSI K THAPOI'EQJIOT'HYECKOMY U3YYEHUIO
MACCHBA I'OPHBIX I1IOPO/]
25. MW3ydyeHHe THOPOreOJOTHYECKUX  yCIOBUH  (THOPOreOJOTHYECKOE

M3ydeHHe) MacCHBa TOpPHBIX IOPOJ MECTOPOXICHHS MOJDKHO OCYIIECTBIISTHCS
110 CIeHAILHEIM IIporpaMMam (perjiaMeHTaM) COBMECTHMBIM C IporpaMmaMu pabot
IO H3YYEHHI0 €ro HHXEHepHO-TeONIOTHUECKUX YCIOBUH B  COOTBETCTBHUU
C TpeOOBaHUAMH, YCTaHOBJIEHHbIMH B mpuioxkenuun Ne 2 k [Ipasunam.

HporpaMMa THAPOTCOJIOTHYCCKOr0 H3Y4YCHHUA p33pa6aTHBaeTC$I H BBIIIOJHACTCA
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SKCIUTyaTHpYIOIIell opraHm3anueidl W (WIM) CHelUaTM3UPOBaHHON oOpraHu3aluel
Ha BCEX CTAAUSX OCBOCHUSI MECTOPOXKIECHUSI.

['uaporeosiornieckoe H3yueHHEe MECTOPOXXKIEHUs (y4acTKka HeAp) AOJDKHO
BKJIIOYATH:

OLIEHKY W THIH3alHMI0 THAPOTCOJOrMYeCKUX YCIOBHH ydacTka Henp,
IpedOCTaBIeHHOr0 B II0Jb30BaHHWE M (WIM) IUIOIIAaAeHd 3ajeraHds MONE3HbIX
HCKOIIaEMBIX;

CXEMaTH3aIMI0 YCIOBHH GQUIBTpAllUi MOJ3eMHBIX BOJ K TOPHBIM BhIpaboTKaM
¥ BOJOIPHEMHBIM CHCTEMAM OCYIIEHHS;

OLICHKY U MPOTrHO3 TEXHOTEHHOrO PEXMMa HOJ3EMHBIX BOJ, OOLINX IIPUTOKOB
B TOpHBIE BBEIPAaOOTKM W pachpelelieHue YAeNbHBIX BOIOIPHTOKOB NO Oopram
KapbepoB, pa3pe3o0B;

OLIEHKY ¥ TpOTHO3 aOCONMIOTHBIX 3HAYEHWH U U3MEHEHHS BEMYHHBI
TUIPOCTAaTHYECKUX HANlOPOB B MPUOOPTOBBIX MAacCUBaX C YCTAHOBJICHHEM BEJIMYMHbI
BOJOIIPUTOKOB B TOPHBIE BEIPAOOTKH;

OLICHKY BJIMSIHUS NOBEPXHOCTHBIX U MOA3EMHBIX BOJ Ha YCTOHUUBOCTH OOPTOB,
YCTYIIOB, OTKOCOB;

OLIEHKY BIIUSHUS H3MEHEHUs THUIPOreOJIOTMYECKUX YCIOBUH B Mpolecce
0TpabOTKH MECTOPOXKICHUS HAa OXpaHsSIEeMbIe MPUPOJHbIE U TEXHOT€HHbIE 0OBEKTEHI.

Ilo pesynbTaraM NOpOBENEHHOIO THUAPOTEONIOTHYECKOTO HM3YyYEHHUS IOJDKHBI
OBITH pa3paboTaHbI:

MEPOIPUATHSL 110 YIPABICHUIO PEXXUMOM IOA3EMHBIX U MOBEPXHOCTHBIX BOJ,
BIMSIOIMX HA YCTOMYHUBOCTh OOPTOB, YCTYNIOB, OTKOCOB,

cnoco0bl ApeHaka MecTOpoXxAeHU (ydacTKa Heqp).

26. B xome ruaporeosoru4ecKkoro H3ydeHHs MacCHBa TOPHBIX MOPOX
JOOJDKHBI OBITH BBIIIOHEHBHI:

ONBITHO-QUIIBTPAlIMOHHBIE HCCIeJOBaHUSA (OTKAuKW, HalMBbI, HarHeTaHWe,

OIIBITHO-3KCILIYaTallUOHHOC BOIIOHOHI/I)KCHI/IC);
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peXMMHBIe HaONIONeHWs 3a HamopaMd IOA3EMHBIX BOI B CKBAKHHAX
prOOPTOBEIX MACCHUBOB, @ TaKXKe Ha CKBRXHHAX pEerMOHANbHON HabmiomaTenbHOH
cetd (Ipd WX HAIMYWAH) HA CTaAMH OSKCIUTyaTallud, KOHCEpBAllMH M JIMKBHIALMU
KapbepoB, pa3pe3oB;

CTallMOHApHbBIe HAOIOAEHNUS 32 BOJOIIPUTOKAMH;

aHamm3 3((eKTHBHOCTH CHCTEM JIpeHaxa;

THIIPOreoJIoruieckas CheMKa MacCHBa TOPHBIX OPOL;

reou3nYecKre UCCIeI0BaHUS B CKB)XKHHAX;

reOXHMHUYEeCKoe ONpoOOBaHUE MOA3EMHBIX 1 TOBEPXHOCTHBIX BOJ;

THIPOJIOTHYECKHEe HaOIOAeH .

27. Pemenue 0 HEOOXOAUMOCTH IOTIOJTHEHHU S TPSIMBIX
OﬁBITHO-Q)HHBTpaHHOHHBIX UCCJIEIOBAaHUM KOCBEHHBIMH METOAaMH
(pe3nCTUBAMETPHS, DPACXOIOMETpHUS, TEPMOMETpHUs) IPHHHUMAET OpraHu3alusd,
Bedyllas THAPOreoJIOTHYeCKoe M3yuYeHHe MacChBa, [0 COIJacOBaHUIO C
3KCIUIyaTUPYIOLIEH OpraHu3aluen.

28. Ha MECTOPOXKICHUSAX, CIIO’KEHHBIX O0OBOIHEHHBIMU
IECYAaHO-TTIMHUCTBIMU  OTJIOXKEHUSMH, HAOMIONEHHS 32 YPOBHEBHIM PEXHUMOM
NOA3€MHBIX BOJX JOJDKHBL IPOBOOUTHCS C  OXHOBpEeMeHHON  (¢ukcanueit
(UIBTPalMOHHBIX JehopMallii, BOHUKAIOWKX B MAacCHBE TOPHBIX MOPOX MOA
nedcTBUEM OWIBTPAUOHHOrO TMOTOKa. [IpM JOKYMEHTHPOBaHHMH BBIABIEHHBIX
nedpopManuit uUKCHpPYIOTCS Xapaktep AedopMmanuii, JIHTOJIOTHYECKHM COCTaB,
BII&XXHOCTb U IIOPUCTOCTH ITOPO]I.

29. HabmonmeHus 3a YpPOBHEBBIM pEXHMOM MOA3EMHBIX BOJ JJOJDKHBI
IPOBOIUTECS C ONHOBpeMEeHHOW (ukcanuell (UIBTPAMOHHBIX JAedopMaruid,
BO3HHMKAIOIHUX B MacCHBE MOPHBIX MOPOJ MO AeHCTBHEM QUIBTPALIMOHHOTO TIOTOKA.
Ilpy JOOKYMEHTUpPOBAaHWUHM BBISBICHHBIX JedopManuil (GUKCHPYIOTCS XapakTep
nedopManuit, TATONIOTHYECKU COCTAB, BIAXKHOCTh U MMOPUCTOCTH MOPOI.

30. HabmoneHus 3a YpOBHSAMH (HamopaMmH) TOA3EMHBIX BOJ JOJDKHBI

BBIIIOJIHATECA B OIHO BpeMs C 3aMepaMH BOJOIPHUTOKOB B T'OpHbIE BhIpabOTKH,
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IeOUTOB BO103a0OPOB, YPOBHEH MOBEPXHOCTHBIX BOAOEMOB M BOIOTOKOB.

31. IlporpamMma HaOnroneHW# U mapaMeTpel HAOMIOJATENbHOW CETH
3a THAPOJAWHAMHUYECKHM PEXHMOM IOJ3€MHBIX BOJ Ha MOJAX 3KCILTyaTHPYEMBIX
KapbepoB, pa3pe30B U IpHIIeramlneil TEppUTOPHH B 30HE BIUAHUSA TOPHBIX paboT
OTpENEINAI0TCA OpraHu3alKeil, BeAyllei r’HAporeoJornueckoe n3yueHue MacCHuBa.

32. TI'myObuna HabGaromaTeNnbHBIX CKBOXHH ONpeenseTcd ¢ Y4YETOM
reoJIOTHYeCKOro0 CTPOCHUS NPUOOPTOBOIO MAcCHBa, MPOEKTHOH MW JOCTUTHYTOH
ryOMHBl Kapbepa, paspe3a. CKBaXHHBI, BKIIOYAs CKBOXUHBI pPErHOHAIBHOU
HaOJoaTeIbHON ceTH (IIpH MX HAJIWYHH), JOJDKHEI OBITH 000pYHOBaHbI pa3IeibHO
Ha BCE OCHOBHBIE BOJOHOCHBIE IIACThl (TOPU30HTHI) B IpeAenax NpubopTOBOTrO
MaccCHBa.

33. Pe3ynbTaThl  THAPOTEOJOTMYECKUX  HCCIENOBaHUM:  IOJIOKEHHE
MIOBEpXHOCTEH [ENpeccuH, pacnpeielieHHe HalopoB B ITPHOOPTOBOM MAacCCHBE
— JOJDKHBI OBITH HMCIOJIB30BAHBI PH PacuéTax YCTOMWYMBOCTH YCTYIIOB, CIIOMKEHHBIX
JMCIIEPCHBIMH NIOPOJiaMHt, H 60PTOB KapbepoB, pa3pe3oB H OTKOCOB OTBAJIOB.

34. Ilo pesynpTaTaM rHAPOre€OJOTHYECKOr0 UCCIIEOBAHUA HE PEKE OIHOIO

pasa B Troa IHIPOBOAHTCA THAPOr€OJIOrHYECKas CBEMKA, BBIIOJHACTCA IIPOTHO3

BOJOMNPHTOKOB,  MOJIOXXECHHMS  IMOBEPXHOCTEH  IENmpeccHH,  paclpenelicHus
TUJIPOCTaTHIECKIX HaropoB B npubOpPTOBOM MaccuBe. MeTtozas!
THIPOre0JIOrHYECKOro IIPOTrHO3a onpenenseT OpraHu3anu, BeayHas

T'HAPOTEOJIOTHYECKOE M3YyYEHHE MAaCcCHUBA U COTJIACOBBIBAIOTCA B YCTAHOBJIEHHOM
IOPSIAKE C IKCIUTYyaTUPYIOLIEeH OpraHu3aunei.

35. IIporHo3 BOJONPHTOKOB B TOpPHEIE BEIPAOOTKH M CTEIEHb BIMSHHS
Ha YCTOMYMBOCTb OOpTOB, YCTYIOB, OTKOCOB pabOT 110 BOJONOHH)KEHHIO
Ipd  3KCIUTyaTalldM  MECTOPOXKACHHSA  (ydacTKa  HEAp)  ONPEAeNsioTCs

reoGMIbTPAllHOHHBIMH Pacy&éTaMu.

V. TPEBOBAHMS K PACYETY YCTOMYHUBOCTH BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB
36. VYcroiiunBOoCcTh OOPTOB, YCTYIOB, OTKOCOB OIIEHMBAE€TCH II0 Hamboee
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HAIPSOKEHHON MOBEPXHOCTH CKOJIBKEHHS B 3aBHCHMOCTH OT BO3MOXHBIX BHJIOB
u ¢opM aehOpMUpPOBaHUSA YJACTKOB MacCHBa TOPHBIX IOPOA B COOTBETCTBHH
¢ TpeGOBaHUAMH, YCTAHOBIEHHBIMY B nIpunoxenud Ne 3 x [pasunam.

Haubonee HanpskéHHaAs IOBEPXHOCTh OOPTOB, YCTYNOB, OTKOCOB IOJDKHA
OIpeNeNATECA B OTHOUIEHHH PacCMaTPHBaeMOil KOHCTPYKIUH (TOPHOH BBIPaGOTKH):
yCTyII; TPYIIa YCTYIIOB; O0PT; OTKOC; sAPYC.

37. OueHka yCTOWYMBOCTH OOpTOB, YCTYNIOB, OTKOCOB, OIIpeleJIeHUE
MX TIapaMeTPOB MPOM3BOJUTCS C YUETOM IPHPOIHEIX ¥ TOPHOTEXHHYIECKUX (aKTOPOB
Ha OCHOBE NETEPMHHHPOBAHHOTO U (UJIH) BEPOSTHOCTHOIO HOAXO0I0B METONAMHU:

MPEAEIbHOIO PaBHOBECHS,

YHCJIEHHOr0 MOJEIHPOBAHUS HaNpPsHKEHHO-Ne(POPMUPOBAHHOIO COCTOSHMS
MaccHBa rOpHBIX MOPOL;

BapHALlUOHHBIM.

PacuéTHbIe CXEeMBI, METOJ] pacyéTa WK UX KOMOUHAINSA U MepeYeHb HCXOIHBIX
JaHHBIX ONPENeISIOTCS IPOCKTHON JOKyMEHTallUE.

38. Ilpu nerepMHUHMPOBAHHOM MOAXOJ€ KPUTEPUEM YCTONYUBOCTH SIBIISICTCS
k03 duLHeHT 3amaca YCTOWUYUBOCTH (OTHOIIEHHE YIEPKUBAIOIIUX U CIBUTAIOLIMX
CHJI Ha c(hOpMHUpPOBaBILIEHCS TOBEPXHOCTH CKOJIBKEHHUS), KOTOPBIH NOJDKEH OBITh HE
MeHbIII€ HOPMAaTHUBHOIO, yCTaHOBJIEHHOro B mpuioxeHuu Ne 4 x IIpaBunam. IIpu
BEPOSTHOCTHOM MOAXO0JI€ KPUTEPUEM YCTOMYMBOCTH SBIAETCS KOA(pOHUIHMEHT 3araca
YCTOMYUBOCTH — JAOMYCTHMas BEpOATHOCTh pa3BUTHA ' AedopMaruii, KOTOpbIe
ONpeNeNAOTCA TPOEKTHON JOKyMEHTauHed ¢ yd4é€ToM pa3MeLleHUs 3JIEMEHTOB
HHOPACTPYKTYpHl 00BEKTa HEIPOIIOIb30BAHUS.

39. [Ilpu oneHke YCTOWYHMBOCTH OTBAJIOB JOJDKEH BBIMOJHATHCS KOMILIEKC
paboT 1o OOOCHOBaHMIO MapaMmMeTpoB OTBaOB. lIpum 3KcmTyarallud OTBaJIOB
BeAETCSA KOHTPOJb X COCTOSHHSA, & TPH MPEBHIIIEHHH KPUTEPHEB Oe30MacHOCTH,
YCTQHOBJIEHHBIX IIPOEKTHOW [OKyMEHTaluell, pa3pabaThIBalOTCS MEpPONPHATHS
0 YNpPaBJIEHHIO YCTOMYMBOCTBIO OTKOCOB B COOTBETCTBHHM C MPHUIIOKEHUEM

Ne 5 x I'lpaBunam.
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40. OneHka yCTOMYMBOCTH OOpPTOB M YCTYNOB KapbepoB, DPa3pe3oB
npy KOMOWHHPOBAaHHON pa3pabOTKe MECTOPOXICHMH [OOJDKHA  BBITOJHATHCS
C y4&TOM MOCJIEHOBATENHHOCTH Pa3BUTHS OTKPHITHIX M IIOA3E€MHBIX FOPHBIX pabor,
XapakTepa CIOBIDKEHHS M CIOCOOOB YNpPaBIECHHS COCTOSHHEM MAaCCHBA TOPHBIX
IOpoJl, KOHCTPYKTHBHBIX ITapaMeTPOB CHCTEM OTKDBITOH M MOA3EMHOH pa3paboTox,
TEXHOJIOTHH BeleHHs OypOB3pPBIBHBIX pabOT B COOTBETCTBHH C IPHIIOKEHHEM
Ne 6 x IIpaBunam.

41. B orHOIIEHNHM OOBEKTOB BeleHHS OTKPBHITBIX FOpHBIX pabot II kmacca
OIaCHOCTM M IpH KOMOHMHHPOBaHHO! pa3pabOTKe MECTOPOXICHHMH pacuEThI
YCTOWYMBOCTH OOPTOB M YCTYNIOB KaphepoB, Da3pe30B HOJDKHBI BBIMOTHATHCS
paslesbHO A1 BBIAEICHHBIX Ha 3Talle HHXEHEPHO-T€0JOTHYEeCKOro paiOHHPOBaHUS
MECTOPOXIEHHA YYacTKOB MacCHBa TOPHBIX MOpOJ C YYETOM OPHEHTHPOBKH
IPOTSHKEHHBIX TOBEPXHOCTEHM 0CIablIeHNst OTHOCHTENBLHO YCTYIIOB B OOPTOB.

42. BrnusHue 3eMIETpACeHHH Ha YCTOWYMBOCTL OOPTOB U YCTYIOB
KaphepoB, pa3pe3oB M OTKOCOB OTBAJIOB YYHMTHIBACTCA B CEHCMHYECKU AKTHBHEIX
paiioHax. [ CKaJbHBIX MacCHBOB M MAacCCHBOB AMCIEPCHBIX IOPOA CO CTENEHBIO
BOMOHAachIeHHd MeHee 0,9 wam kospounueHToM ¢uibTpauud Oonee 100 m/cyT
BJIMSHYE 3eMJIETPSACEHHH JOITYCKAeTCs HE yIUTHIBATb.

43. Pacuér ycroilumBocTH OOPTOB, YCTYNOB, OTKOCOB, CII0O)KE€HHBIX
OOBOZHEHHBIMH JUCTIEPCHBIMH CBS3HBIMH TIOPOJAaMM, JOJDKEH [POU3BOJUTHCS
C TMpUBJIEYCHHUEM CIEHMATN3UPOBAHHON OpraHN3aIyy.

IIpn mpOCTBIX THAPOTEOJOTHMUECKUX YCIOBHAX [OMYCKA€TCA BBIIOIHATH
pacyéT yCTOWYMBOCTH OOPTOB, YCTYIOB, OTKOCOB, CJOXEHHBIX OOBOIHEHHBIMH
IOUCTIEPCHBIMU  CBSA3HBIMH IMOPOJaMH, HEIPOIOIb30BaTEeM MIM MPOEKTHON
OpraHU3alUeH.

44. Ilpu pacuére yCTOHYMBOCTH YCTYIIOB KapbepOB U pa3pe3oB, CIOKECHHBIX
MNOJYCKIGHBIME ¥  JUCIEPCHBIMH IIOpPOJAaMH, M OTBaJOB, (POPMHPYEMBIX
U3 TJIMHUCTHIX MIH MOJTYCKaJbHBIX MOPOA U (MJIM) U3 CMECH TTIMHUCTHIX ¥ CKaJIBHBIX
MOpOJI, JOJDKHO YYHTHIBATHCS BIMSHHE HArpy30K OT CTAallMOHApHO pa3MELIEHHOIO
TOPHOTPAHCIIOPTHOTO OOOpYyIOBaHUS B COOTBETCTBMM ¢ TnpuioxeHuem Ne 3

x [IpaBunam.
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45. JInsg ycTymoB, CJIOXEHHBIX OOBOIHEHHBIMH JUCIEPCHBIMH I[IOPOLaMH,
JOJDKHBI BBIMIOJHATECA OLIEHKA BO3MOXXHOCTU TIPOSBIECHUS (UIBTPALAOHHBIX
nepopmanuit ¥ OpenycCMaTpuBaThCd — MEDOINPHATHS  HO  YIPaBIECHHIO
UX YCTONYUBOCTHIO.

46. Ornenka QHU3AKO-MEXaHUYECKUX CBONCTB MacCHBa TOPHBIX HOPOJ
JOJDKHA TIPOM3BOAUTECA 10 pe3ysibTaTaM JabopaTOpPHBIX W/UH TOJIEBBIX MCIBITAaHUN
¥ U3YYEHHs CTPYKTYPBI MacCHBa ropHBIX opox (npuioxenne Ne 7 k IIpaBunam).

IIpoyHOCTHBIE CBOHCTBA IOpPOJX OTBaJIa AOKHBI ONPENENATHCS C YYETOM
UX rPaHyJIOMETPUYECKOTO COCTaBa.

Ha »3KCITyaTHpyeMbIX MECTOPOXICHHAX OIeHKa (QU3MKO-MEXaHNIECKUX
CBOMCTB MacCHBa TOPHBIX IIOpOJ YTOYHSETCS MO (aKkTaM HIpPOH3OLIEAIINX
Iedopmanuii Ha OCHOBaHHH pelleHuit oOpaTHOM 3a1a4u.

47. Ha »Tame mnpemnpoeKTHBIX NPOPabOTOK M TEXHUKO-IKOHOMHYECKUX
000CHOBaHUH NMPHU OTCYTCTBUH WH(GOPMAIIUH IO MPOYHOCTHBIM M AehOpMariOHHBIM
CBOMCTBAM MacCHBAa TOPHBIX IIOPOZ IIOBEPXHOCTSM OCJIA0NIEHUH IOMyCKaeTcs
HCIOJIB30BaTh CIPaBOYHbIE MaTepUalbl U PE3yJIbTaThl HCCISAOBaHUN, IPOBEASHHBIX
Ha MECTOpPOXACHUAX (YIacTKax HEAp) CXOXKHUX M0 YCIOBUSIM 3ajleraHusl.

48. B xoxme mpoekTHpoBaHUS IS KOHKPETHOro KOHTypa OOpTOB Kaphepa,
paspesa W OTBala HAa OCHOBAaHHMU OOOOINEHHBIX pe3yJIbTaTOB HHXKEHEPHO-
re0JIOrM4eCKOro U THIPOre0IOrHYeCKOro U3y4eHsl MacCUBa FOPHBIX MOPOJ JOJDKHEI
OBITh BBINOJIHEHBI IOBEPOYHBIE PACYETHI YCTOHIMBOCTH.

49. DBnusHWe KamUTAIbHBIX IOA3EMHBIX TOPHBIX BBIPaOOTOK Ha pacd&r
YCTOMYMBOCTH OOPTOB KaphepOB U pa3pe30B HE YUUTHIBAETCS.

50. B memsx npumeHeHus —(anmpobanuu) —TEXHHYECKHMX  CPEICTB
U (WIM) HOBBIX TEXHOJOTHH, OTIHYHBIX OT MPEeIyCMOTPEHHBIX MPOEKTHON
IOKyMEHTAaIUeH, AoMmycKaeTcs IPOBEeIeHNE COrIACHO YCTAaHOBJIEHHBIM TPeOOBaHUAM
OTIBITHO-IIPOMBIIIJIEHHBIX HCIBITaHUH. ITo pe3ybTaTam IPOBEJCHHUS
ONBITHO-TIPOMBIIIIJICHHBIX MCHBITAHUM IIOCAE WX 3aBEpIICHHUS MOATOTABINBAETCS
COOTBETCTBYIOILlE 3aK/IIOYEHHE CIEeLHaIu3NpOBaHHON oOpraHu3alueii ¢ OLEHKOM
BO3MOXXHOCTH PacCHpOCTPaHEHHS pPe3yJbTaTOB Ha OOBEKT JKCIUTyaTallud C Y4ETOM

€ro paiOHUpPOBaHUS.
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51. [Ilo pesynpraTtam pacuéTa yCTOHYMBOCTH OOPTOB, YCTYIOB, OTKOCOB B
IPOEKTHOM IOKyMEHTAlluH OIpeAesseTcs INUpHHA OepM, BBICOTA YCTYIOB, YIJIBI
HaKJIOHA YCTYIIOB, B TOM YHCIIe pabounX, 1 6OPTOB U y4acTKOB OOPTOB Ha KOHEYHOM

W/WIA IPOMEXYTOUYHOM KOHTYpE.

VI. MOHUTOPHUHT YCTOMYHMBOCTH BOPTOB M YCTYIIOB
KAPBEPOB, PA3PE30B U OTKOCOB OTBAJIOB
52. B mpoliecce 3KCIIyaTaud 0OBEKTOB BEIEHHS OTKPHITBIX TOPHBIX paboT

AJIA CBOEBPEMEHHOTO BEHISBJIIEHHS OMACHBIX 30H W IPOTHO3HPOBAHHS OIACHBIX
CUTyalldii JIOJDKEH BECTHCh KOMIUIEKC MAapKIIEHAEPCKUX, TI'€OTEXHHUYECKHUX,
THAPOTEOJOTHYECKHX M HWHBIX HAONIOAEHMi, NOCTaTOYHBIX Ui OOecleueHus
HOPMAJILHOTO TEXHOJOTHYECKOro ITMKJIa paboT, BKIIOUAIOMIMNA BH3yalIbHBIE
H MHCTpYMEHTAJIbHbIe HAOIOJICHUS 32 YCTOWYMBOCTHIO OOpPTOB, YCTYIOB, OTKOCOB
(manee — MOHUTOPHHT YCTOHYHUBOCTH).

Mapkineiiiepckue WHCTPYMEHTANbHBIE HAOMIONEHHUS B paMKaX MOHHUTOPHHTIa
YCTOWYMBOCTH HPOBOAATCS B TMOPSIKE, YCTAHOBIEHHOM IPOEKTOM IIPOU3BOACTBA
MapKIIeHaepckux  paboT,  yTBEPKAAEMBIM  TEXHHYECKHMM  PYKOBOAUTEIEM
3KCILTyaTUPYIOIIel opraHu3aiuy.

53. TpeboBanus k cocraBy paboT 0 MOHHTOPHHTY YCTOHYHMBOCTH OOPTOB,
YCTYNOB, OTKOCOB YCTaHOBJEHBI B mpuiioxkeHun Ne 8 k [TpaBunam.

54. BusyanbHple HaOmoneHus 3a YCTOHYHMBOCTBIO OOPTOB, YCTYIIOB,
OTKOCOB JIOJDKHBI TPOBOAMTHCS HE peXe OIHOTO pa3a B Mecsll CIElHaNCTaMH
reoJIOrM4ecKoil W MapKenaepckoil ciyx0 (reosoro-Mapkiieiepckas ciayx0a) u
CHEIUAMCTaMi TPYINbl MO0 MOHHUTOPHHTY W 3aKIoyaloTcs B (uUKcanuu Bcex
IPA3HAKOB HaYWHAIOIMUXCS NepopMariuii 60pToB, yCTYHOB, OTKOCOB, T€OJIOMHYECKUX
¥ TOPHOTEXHHYECKHUX (aKTOPOB, BIMUSIOUIMX HA UX yCTOWUHUBOCTh. [l mpoBemeHus
HaOJIOeHN! MOTYT IIPUBJIEKATHCS CIIEMATH3NPOBaHHbIE OpTaHU3ALUH.

PesynbraTel BH3yanbHOrO HaOMIOAEHUS 3aHOCATCA B CHENHMANbHBIN XypHAal
OCMOTpa COCTOSHMSL GOpTOB, YCTYNOB, OTKOCOB H MOJNMCHIBAIOTCH JIALOM,

npousBenmuM ocMoTp. O pesynbpTarax HaOMIOAeHUi B 00S3aTeIbHOM TMOpPSJKE
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HHGOPMHUPYETCA TEXHUYESCKHH PYKOBOAHUTENb SKCILTyaTHPYIOLIEN OpraHU3aliH.

55. UHCTpyMeHTalbHbIe MapKileiifepckue HaGNIONEHHs IS BHISBICHHS
30H M Y4aCTKOB IPOABIeHUA JedopMannit 60pTOB, YCTYNMOB, OTKOCOB JODKHBI OBITH
HauaTel 1O Hadaia JOOBIMHBIX paboT B Kapeepe, paspese. llepuomuuHocTs
HaOJIOeHu# B 3aBUCHMOCTH OT (PaKTUYECKHUX TOpHO-T€O0JIOTHYECKHX YCIOBHH Ha
MECTOPOXKIEHHH YCTaHaBJIMBAETCS B IPOEKTe NPOU3BOJCTBA MapKIeHaepcKuX paboT
(HabiroaTeNbHOR ~ CTaHIMHM) U KOPPEKTHpyeTcs IO  Mepe  pa3BHUTHUSA
neOpMAaI[MOHHBIX IPOLIECCOB II0 Mepe OTpabOTKH  MECTOPOXAEHHS |
WHTEHCUBHOCTH MOHMXEHHs paboT B Kapeepe, HO He MOXeT ObITh MeHee 1 pasza B
rof.

Mapxkineiinepckue paboTbl, BKIIOYas HHCTPyMEHTAJbHBbIE MapKIIelaepcKue
HaOMIoneHus, IPOBOAATCA  MapKIiednepckoil  Ciyx00ff  3KCILTyaTUpyrolei
OpraHu3anuu, JM00 MpHUBIEKaeMOl ClIeNUATM3HPOBAHHON OpraHu3alnneil, nMermei
JHMIIEH3UIO Ha MPOM3BOICTBO MapKIeiaepckux paboT.

56. Ha ocHoBaHWM pe3yJbTaTOB MOHHUTOPHHIa YCTOWYMBOCTH Ha ydJacTKax
IIPOSIBICHUS nedopMarnmuii, IIPEBBIINAIOIUX JOIYyCTHMBIE 3HAYCHUA,
IIEPECMATPHUBAIOTCS PEXHUM, COCTaB MapKIICHIEPCKUX MHCTPYMEHTAIBHBIX U HHBIX
HaONIOAGHUHA ¥ OIpPENeNsIOTCS MEPONPHUATHS II0 IPHUBEAECHHIO BBISBICHHBIX
y4acTKOB B 6€3011aCHOE COCTOSHHIE, KOTOPhIE OTPAXAIOTCA B MIaHE Pa3BUTHA FOPHBIX
paboT Ha npeacTOsAMKIA KaneHaapHbIH nepuos (npuioxenue Ne 8 k [pasuam).

57. Ha obbexTax BeIeHHS OTKpPBITHIX ropHbIx pabot II kmacca omacHocTH
M IpH KOMOHMHHPOBAaHHOH pa3paboTKe MECTOPOXKIECHUS OKCILIyaTHpPYIOIIei
OpraHM3anuey co3Jaércs CHenualbHas Ipylna IO MOHHUTOPHHTY W TPOTHO3Y
YCTOHYMBOCTH OOpPTOB, YCTYNOB, OTKOCOB. COCTaB TIpymmsl H JJAOJDKHOCTHBIE
00S3aHHOCTH  YTBepXKJaeT TEXHUYECKHH pPYKOBOIOHMTENb OSKCILTyaTHpYOMIeit
opranu3anuy. Haydnsle opranu3sanuy npuBiIeKaloTcs K paboTe rpyIIbl 10 PEMIEHHIO
TEXHUYECKOI'0 PyKOBOIUTES IKCIUTyaTUPYIOIIeH OpraHU3aIiy.

CnenuanbHas Tpynmna Mo MOHUTOPHUHTY M NPOTHO3Y YCTOMYHMBOCTH GOPTOB,

YCTYIIOB, OTKOCOB IIPOBOJAUT AaHAJIHN3 pPE3YJbTAaTOB, HNOJIYYEHHBIX B IIpOIECCEe
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MOHHUTOPHHTA yCTORYHBOCTH (MapKIeirepcKux, reoTeXHUYECKHX,
THAPOTEONOTHYECKAX W HUHBIX HaOMIONeHuit), U3ydaeT BBIABICHHBIC HapyIICHHS
YCTOWYMBOCTH, YCTaHABIMBAeT INPUYUHBI HMX BO3HMKHOBEHHS, MAa&T MPOTHO3
BO3HUKHOBEHHS ONACHBIX CHUTyalldii, OLEHKY pHUCKa pa3BUTHS AedopManuii u
BEPOSATHOCTH HapYIIEHUS YCTOHYUBOCTH OOPTOB, YCTYNOB, OTKOCOB, pa3pabaThBaeT
NPOTUBOJE(POPMAIIHOHHBIE MEPOIPUATHS.

58. IlpomomxuTenbHOCT MOHHUTOPHHra YCTOWYMBOCTH SPYCOB OTBAJIOB
Mociae OKOHYAaHUS €ro OTCHIIKH OIpENeNseTcs KIacCoM CKJIAIUPYEMBIX MOpO
¥ COCTOSIHHEM OCHOBAHUS OTBAJIA.

Ha otBamax, copMHpOBaHHBIX Ha HAKIOHHOM INPOYHOM WIIM HAKJIOHHOM
MHOTOJIETHEMEP3JIOM, a Talkke Ha cIaboM OCHOBaHWHM, MOHHTOPHHT YCTOMYMBOCTH
IOJDKEH BBIOJHATHCA J0 MOJHOTO 3aTyXaHHs MPOIECCOB CABHKEHHUS.

Ha ortBanax, chopMHpOBaHHBIX CKAILHBIMH MOPOJAaMH Ha TOPHU30HTAJIBHOM
IPOYHOM HJIA MHOTOJIETHEMEP3JIOM OCHOBaHWM, MOHUTOPHHT YCTOHYHBOCTH MOXKET
OBITh TpeKpalléH I10Cle OKOHYAHUSA OTCBHINKH, €CIH BEJNHYHHBI JedopMaiuii
HE [IPEBBIIIAIOT JOMYCTUMBIX 3HAYECHUI.

59. TIlpu xoMOHMHHPOBaHHOI pa3paboTKe MECTOPOXKICHHU TP OpraHU3aMH
MOHUTOPHHIa YCTOHYMBOCTH IOJDKHBI IpeNycCMaTpHBaThCs MeETOABI (CHOCOOBI)
M CPEICTBA KOHTPOJS HAJMYUS U COCTOSHHS CHOPMUPOBAHHEIX MYCTOT M MOJOCTEMH
IIOA3EMHOM 4acTH 0TpabaThiBa€MOTr0 MECTOPOXKAEHHS.

60. Ilpu nukBuAanuu (KOHCEpBallMH) O0BEKTa OTKPBITHIX TOPHEIX paboT
COCTaB M O0OBEMBI MOHHMTOPHHIAa YCTOHYHMBOCTH ONPEHENAIOTCH IPOEKTOM
JMMKBUJANNHU (KOHCEpBALUH ) O0BEKTA.

61. OOmee pyKOBOJACTBO U OTBETCTBEHHOCTh 32 OPTaHH3AIUIO BHIIOIHEHUS
paboT IO MOHHUTOPHUHIY YCTOWYHBOCTH M ONEPATHBHOMY pPELICHHIO BOIPOCOB
obecrieyeHUs:  yCTOHYMBOCTH  OOPTOB,  YCTYNOB, OTKOCOB  BO3JIAraroTCH
Ha TEXHUYECKOTO PYKOBOJMTENS SKCIUTyaTUPYIOUIEeH OpraHi3aliH.

PykoBOACTBO M OTBETCTBEHHOCTh 3a BBHINOJHEHHE PabOT MO MOHHTOPUHTY
YCTOMYHMBOCTH OOpPTOB, YCTYIOB, OTKOCOB BO3JaraloTcsi Ha pPYKOBOIHTEINEH
Te€0JIOTHYECKOH, MapKIIe#aepcKoi CiTy 0 i crnenuasbHOM TPYIIEI 10 MOHUTOPUHTY

(mIp¥ HanMuWM) OSKCIUIyaTUPYIOIIed OpraHu3alldl B 4YacTH HX KOMIIETEHIIHMH,
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a B diy4dyasdaxX TIIpOBCIACHUA TaKHX pa60T Ha OCHOBaHHWH JOOTI'OBOPOB IIOApsna

- Ha TEXHHYECKOTO PYKOBOAMTEIS IKCILTyaTUPYIOMEH OpraHu3aliH.

VIL. OIIEHKA PHCKA PA3BHTHSA JE®OPMAIINI M HAPYIIEHHUS
YCTOMYHUBOCTHU FOPTOB U YCTYIIOB, KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB
62. Opranuzanus, Beaylias 3KCILUTyaTallHio W JAKBUAALHIO (KOHCEPBaIUIO)

00BEKTOB OTKPBITHIX TOPHBIX pabot Il xiacca omacHOCTH U IpH KOMOMHUPOBaHHOMN
pa3paboTke MECTOPOXKAEHUS, JOJDKHA OCYIIECTBIATh OLICHKY U YyIIPaBICHHE PUCKAMU
HapyIIeHUs YCTOWYMBOCTH HMX OOPTOB, YCTYIOB, OTKOCOB, Pa3BHTHS aBapUHHBIX
CHUTyaIlMif, MHHHMH3AIUH HETATHBHBIX MOCIENCTBHN OT pa3BHTUSA IehopMaluii,
IOTEpH YCTORYHUBOCTH GOPTOB, YCTYIIOB, OTKOCOB H HX JIOKATBHBIX YYacTKOB (fanee
— OIIEHKa PHCKOB) B COOTBETCTBHHU C mpuioxeHuem Ne 9 k IlpaBunam. K onenke
pa3BUTHSA pucKa Aeopmauuii, HApyIIEeHUs YCTOHYABOCTH, pa3paboTke MeponpusTuit
II0 YIpPaBJICHUIO PHUCKaMH JOMYCKaeTCs IpUBJICUEHHE CIEeNHATA3APOBAHHBIX
OpraHM3al¥ii IO pelIeHHI0O TEXHUYECKOI'0 pPYKOBOAMTENS SKCILTyaTHPYIOIIEi
OpraHu3aluH.

OneHka pHCKOB BBINOJHAETCS IPH NPOSKTHPOBAHHH OOBEKTOB BEINCHUS
TOPHBIX paboT, a B Mpolecce KCIUTyaTalluil KaphepoB, Pa3pe30B W OTBAIOB — IIPH
IPEBBIIIEHUH KpHUTEpHEB Oe3omacHocTH, YCTaHOBJICHHBIX IIPOEKTHOH
JOKYMEHTAIUEH, BBIIBICHHBIX B IIPOLECCE MOHUTOPHHra ycroddymBocTH. OleHKa
PHCKOB IIPOBOAMTCS Ha OCHOBAHUHU KOJMYECTBEHHOTO /MM KaYECTBEHHOIO aHAJIM3a
BEPOSATHOCTH BO3HMKHOBEHHS Ne(QOpMAaIlMd M TOKECTH UX MNPEANONONKHUTEIBHBIX
MOCJIEACTBHIA.

63.  OueHka ¥ ynpaBieHHe PUCKaMH HapyIIEeHHS YCTOMYMBOCTH BKIIOYAET:

NepevYeHb ONacHBIX (aKTOpOB, INPUBOASIIMX K BO3HHKHOBEHHMIO PHCKOB
Pa3sBHTHS aBapHiHBIX CHTyauWii, CBA3aHHBIX C HAPYIICHHEM YCTONYHBOCTH GOPTOB,
YCTYIIOB, OTKOCOB;

peecTp BO3MOXHBIX DPHUCKOB HapyLIEHUS YCTOHYMBOCTH C pe3yJbTaTaMH

HX OLCHKH,
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MEPONPHUATHS B CiIydae IMPEBHIIMIEHUS YPOBHS PHCKa BO3MOXHOTO pPa3BUTHS
aBapuy U OLIEHKY PUCKa Pa3BUTHS aBapHK IIPU UX pean3alluy;

oLeHKY 3¢ ()EeKTHBHOCTH MEPOIIPUATHI IO CHIDKEHHIO PHCKOB.

64. Ouenka pucka W pa3paboTKa MEpONPHITHH MO CHIDKEHHIO pPHCKa
HapYIIEHUS YCTOHUYMBOCTH COCTABISIOTCSA U OOGHOBISIOTCS TPYMIOH O MOHUTOPHHTY
W TPOTHO3y YCTOWYMBOCTH OOpPTOB, YCTYNIOB M OTKOCOB, CO3[aHHOM M3 uYHcla
CIIEUAIMCTOB JKCIUTyaTHPYIOWIE OpraHu3anuu, C IMpUBJIEYEHHEM CIEIHATUCTOB

CITy>OBbI IPOU3BOICTBEHHOTO KOHTPOJIS U CIIELMATM3UPOBAHHOM OpraHu3anueii.

VIII. YHPABJIEHHUE YCTOHYHUBOCTHIO YCTYIIOB, BOPTOB
KAPBLEPOB, PA3PE30B U OTKOCOB OTBAJIOB
65. Ha ocHoBe KOHTpons 3a coOMIONEHHEM MPOEKTHBIX peIIeHuH,

pe3ynbTaTOB MOHHUTODHHTA, a s OOBEKTOB OTKPHITHIX TOpHBIX pabor II kimacca
OMMaCHOCTH M OLIEHKM TeOMEXaHHYECKHUX PHUCKOB pa3padaTHIBAIOTCA MEPOIPUATHS
10 YIPaBJICHHIO YCTOWYMBOCTBIO, YCTYIIOB, OOPTOB Kapbepa, paspe3a W OTKOCOB
oTBasIa (Hajiee — MepOTIPHATHSA) B COOTBETCTBHH ¢ IpuioxenrneM Ne 10 K HaCTOAIIUM
IIpaBunam.

66. 3Ha4eHHs BENUYMH JOMYCTUMBIX U KPUTHYECKHX Jedopmaliuii 60pToB,
yCTYIIOB, OTKOCOB, TOPHBIX BBIPa0OTOK U OOBEKTOB, PACIOJIOXKEHHBIX B 30HE
BPEJHOTO BIHUSHHMS TOPHBIX pa3paboTOK, B pe3ylbTaTe KOTOPBIX BO3MOXKHBEI
BO3HMKHOBEHHE YIrpo3bl IPHYHHEHUS Bpela J>XKU3HH, 3NOPOBBIO TpaxkIaH, Bpeaa
OKDY)XXalOllled cpelle, a TaKKe Yrpo3bl Ype3BbIUYANHBIX CUTYallii TEXHOTEHHOT'O
XapakTepa) (majgee — KpUTHYecKHe nedopManuu), MOJDKHEI ObITh OIMpPEHCIEHEI
IPOEKTHON HOOKyMEHTalldedl M YTOYHSATBhCA B IIpOLIECCE JKCILTyaTalliM OOBeKTa
BEICHHs OTKPBHITBIX TOPHBIX PabOT B IMpOEKTe MPOHM3BOACTBA MapKIIeHaepCKuX
pabor.

67. Ilpu oOHapyXeHWM NPU3HAKOB HAPYIIEHHS YCTOWYMBOCTH HIIH
KpUTHYECKHX JAedopManuili  MepONpHATHS JOJDKHBI  pa3pabaThIBaThCd IS
KOHKPETHBIX yCIIOBUH, yTBEpXIaThCs TEXHUYECKUM PYKOBOAUTEIEM
3KCILTyaTUPYIOLIEeH OpraHnu3aliy U BKITIOYATHCS B ILIAHBI pa3BUTHS T'OPHBIX paboT Ha
IIPEACTOALINN KaJICHIapHBIA NEepHO.

I'opHble paboTHI Ha 3TOM y4YacTKe JNOJDKHBI OBITH MpeKpalleHbl A0 MPHHATHS
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Mep, OOECHEeYMBAIOMKUX YCTOHYMBOCTh MacchBa. I OopHBIE paboTBI MOTyT OBITH
BO300HOBJIEHBl C pa3pelICHUs] TEXHUYECKOI'O PYKOBOAUTENS 3KCILTyaTHPYIOIIEH
OpraHM3alii 1O YTBEPXKIACHHOMY KM IACHOpPTy, IPEAyCMaTpUBAIOIIEMY
HeoOXoIuMBbIe MepPhI 0€30MacHOCTH

68. JloJDKHOCTHOE NUIO, OCYIIECTBIISIOIMIEE KOHTPOJL 32 BBIIOJHEHHEM
MepONpHUATHE 10 0OecIeYeHNI0 YCTOHYMBOCTH OOpTOB, YCTYNOB, OTKOCOB,
Ha3HAYaeTCd OpPraHU3aldOHHO-PACTIOPAAUTENBHBIM JOKYMEHTOM PYKOBOIHTEIS
9KCILTyaTHpyOLeH OpraHU3alux c YCTaHOBJIEHUEM HEePUOTUIHOCTH
IpENOCTaBIeHNs] HHPOPMALUN TEXHUYECKOMY PYKOBOIUTENO SKCILTYaTHpYIOLIEH
OpraHu3alyH.

69. B mane MeponmpuUsTHIl MO JOKaNM3alMd M JMKBHJIALUU IMOCIECIACTBUA
aBapuii Ha ONACHOM IIPOHU3BOACTBEHHOM OOBEKT€ HEAPOIONIb30BAaHHUS IOJDKHBI
OBITH TPEYCMOTPEHBI COOTBETCTBYIOIIME MO3UINH 110 00ecreueHHI0 6€30I1acCHOCTH
IpU BBIABIICHUH KPUTHYECKUX 3HA4YeHUU Aedopmanuu GOPTOB, YCTYNOB, OTKOCOB.
Mepsl pearnpoBaHHs II€pCOHANa HA HapylIEeHWE YCTOHYMBOCTH 3KCILIyaTHpPYIOLIas
OpraHM3alys  YCTAHAaBJIMBAae€T  CaMOCTOSITEIbHO WM C  NIPUBJICYECHUEM
CIEIHAIN3UPOBaHHON oOpraHu3anuu. I[Ipym BBISIBIEHHHM KPUTHYECKHUX 3HAUYEHUH
AedopManuu GOPTOB, YCTYHOB, OTKOCOB JOJDKHBI BBIIOJNHATHECS MEPOIPHUATHS IO
CIIaCEeHHUIO JIOACH U JIMKBHUAALMHM aBapwH, NMPEAyCMOTPEHHBIE IMO3MIMAMH IIJIaHa
MEPOIIPHUATHH 110 JIOKAIU3ALNHK U JTUKBUIAIIIY [OCIEACTBII aBapHii.

70. Meponpuatiss 1O JIOKANM3alMd W  JHKBAJAUHH  IIOCIEICTBHIA
oOpymienu#i, caBuwXeHHH OOPTOB, YCTYIOB, OTKOCOB JOJDKHBI IIPOBOAMUTHCS Ha
OCHOBAaHUH IIpOEKTa MPOU3BOJACTBA pabOT, YTBEPXKIAEHHOTO TEXHHYECKUAM
PYKOBOAMTENIEM 3KCILUTyaTHpYIOINEH OpraHu3alvd, U JOJDKHBI OBITh BKIIFOYEHBI B
IUIaH JIMKBUAALNH aBapUH.

71.  BypoB3phIBHBEIE pabOTHI B MacCHBaX CKaJIbHBIX H MOJIyCKAJBHBIX TOPHBIX
nopoA BOJW3M NpenieNnbHOro KOHTypa Oopra Kaphepa, paspe3a HEOOXOAMMO BECTH
¢ y4€TOM OrpaHMYEHHM, yCTaHOBJIEHHBIX POEKTOM OYPOB3PHIBHBIX paboT.

72. B MaccuBax JAWMCIEPCHBIX IIOPOJ, CKJIOHHBIX K HaOyXaHWIO

WM Pa3sMOKaHUIO, NIPH OTBaJ0OOpa30OBaHUM IOJDKEH OBITh OpraHHM30BaH JIPEHAXK,
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CTOK JOXIEBBIX H TAJBIX BOJ B COOTBETCTBUH C TEXHUUECKUMH PELICHUSIMH [IPOEKTa
Ha OTpabOTKY MECTOPOXKACHUS WM  PEKOMEHIAlMSIMHU, COIVIaCOBaHHBIMHU
C IIPOEKTHO# opraHu3anueil, pazpadoTaBiiei IPoeKT Ha 0TPabOTKY MECTOPOXKACHHS.

73. Ilpu xoMOHMHHMpOBaHHOU pa3paboTKe OmpeneseHHe IPEIeNbHBIX YIJIOB
OOpTOB KapbepoB, pa3pe30B M OTKOCOB OTBalOB HEOOXOAMMO OCYILECTBILATH
¢ y4éTOM IapaMeTpOB MOJ3EMHBIX TOPHBIX BBIPAOOTOK Harpy3oK OT CTallMOHAPHOI'O
TOPHOTPAHCIIOPTHOTO 00OPYIOBaHHUS.

74. Tlpum BbIOOpE AaHATMTHYECKUX CXEM pacueToB YCIOBHH (opMHpOBaHHS,
neGopMHUpPOBaHUS U OLIEHKHA YCTOMYMBOCTH OOpPTOB, YCTYIIOB KaphepoB, pa3pe3oB,
OTKOCOB OTBAJIOB, K09()(HUIIMEHTOB 3amaca UX YCTOHYHBOCTH, IIPH OIEHKE (U3HKO-
MEXaHUYEeCKHX CBOMCTB MacCHBa T'OPHBIX MOPOJI, PHCKOB pa3BUTHA IdedopMmanuit U
HapylleHus YCTOWIMBOCTH OOPTOB, YCTYIIOB KaphepoB, pa3pe3oB U OTKOCOB OTBAJIOB,
a TakKe IpH TOATOTOBKE Meponpusatuii (TpeboBaHui) 1O yIpaBICHHIO
YCTOHYMBOCTBIO OOPTOB, YCTYIIOB, OTKOCOB JOITyCKAaeTCs MPUMEHEHHE METOHOB
YHCICHHOTO MOJENHPOBAHUS YCTOMYMBOCTH OOpPTOB, YCTYNMOB KaphepoB, pa3pe3oB,
OTKOCOB OTBAJIOB Ha OCHOBE KOMIIBIOTEPHBIX TeXHOJOrHM, 3D uwucieHHOro

MOICIINPOBaHNA.
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Ilpunoxenue Ne 1 xk @enepanbHbBIM HOpMaM
¥l IpaBUJIaM B 061aCTH POMBILILIEHHO#H
oe3onacHocTu «IIpaBuia obecneuenus
yCTORYMBOCTH OOPTOB U YCTYHOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
YTBEpXIeHHbIM Npuka3zoM DenepanbHoit
CITy>OBI 110 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY U aTOMHOMY HaJ30py
OT « » 2020 r. Ne

WHXEHEPHO-TEOJIOTHYECKOE U3YYEHUE 1 PAHOHUPOBAHUE
MACCHBA I'OPHBIX IOPOA MECTOPOXJAEHUS

1.  Tlopoxsl u pyabl MECTOPOXAEHHHN NENATCA HA KJIACCHI MO IIPOYHOCTH

CTPYKTYpHBIX THIOB (Tabnuna 1). [{ns kaxaoro kiacca mopoJ onpexaesercs Habop

XapaKTepUCTHK (Tabnuia 2).

Tabmaua 1 — Kiaccel ropHBIX IOpOA B 3aBUCHMOCTH OT MPOYHOCTH CTPYKTYPHBIX CBS3€i

ITpoynoctHbie | Pu3NUecKHe Cnocob
Knace nopoa Onucanue nopoa | XapaxkTepHcTHKA .
cBOiicTBa cBoiicTBa pa3paboTkun
Cnabo-
TPEIIHHOBATBIC, ITnotHOCTH
HesrieTpensie u cnabo 6onee 2,65
caboBBIBETpEIIbIE BBIBETPHBAEMBIC, r/cM3, mopu-
HM3BEPXKEHHBIE U He HabyxaioT, B ConpoTHBNEHHIO | CTOCTH AOTH
MeTamophuueckue GopTax KapbepoB cxaTuio Goiee MPOLICHTA Pazpabarsi-
IA. Ilpognsie MOPOJBI, KpETIKue He HabmoaTCs 50 MITa, Ckopocth BalOTCA
CKAJIbHBIE OCa/IoYHbIC: IIaCTHHCCKUC pasphiBy Oonee | pacmpocTpa- B3PBIBHBIM
KBapLIEBbIC Aedopmanmm. 3 MITa. HEHUs cnocoboM.
TIECYaHHKH, XapakTepHa Kpenocts fi;>8. | mpoaoabHeIX
H3BECTHAKH, 4HH30TPOIIHA BOJIH V)
KOHTJIOMepaThl CBOMCTB B 6onee 4,0
YCIOBUAX KM/C.
€CTECTBEHHOI'0
3ajieTaHns
H3BepxeHHbIE U
MeTamMopduiecKue
nopg)m,l TpeiiuHOBaTHIE, IInoTHOCTH
POZIEL, HHTEHCHBHO 2,20-2,65
OCaJ04HbIE! H
BBIBETPHBAIOTCS, r/cm’,
[TIMHUCTBIE H ConpoTHBIEHUIO
He HabyXaioT, He MOPHCTOCTD
TECYAHO-TTTHHUCTBIE cxaruto 8-50 o PaspabartriBa-
pasMOoKaroT, He 1o 15 %.
CITaHUBI, [TTHHUCTHIE MIla, OTCA MEXaHH-
IB. MIAaCTUYHEL. Ckopocts
Y W3BECTKOBHCThIE ComnpoTuBieHue YECKUMH H
HomyckansHble XapaxTtepHa pacnpocTpa-
NIECYaHNKH, paspsiBy 2-3 B3pBIBHBIMU
aHU30TPOIHA HEHUA
apTHLINTHI, MITa. Kpenocts cTIoco0aMu.
CBOIICTB B TIPOTOJIBHBIX
AJIEBPONHTE, fip=4-8.
YCIOBHAX BOJH V0T
Meprey,
€CTECTBEHHOIO 2,0 10 4,0
H3BECTKOBUCTBIE
3aJleTaHus. KM/c.
KOHTJIOMEpaThI,
Opexdny, yriam
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IIL.
Cremuduassie

COCTaBa, COCTOSHHA
¥ CBOMCTB

CBOMCTBaMH, 'rpeGy}oT CNCHHATIBHBIX METOA0B
HcCIeA0BaHUil 1 nnnm;myanwoifl OILICHKHN

IIpoynocTHbie | DuU3IKUECKHE Cnoco6
Knacc nopon Onucanne nopos | XapakrtepucTHKa . .
cBOiicTBa cBoiicTBa pa3paboTku
ITnotHOCTH
C 1,40-1,90
HeTeHNe 3
1A K b0 r/em’, PaspabarsiBa-
. aMeHUCThIE U MHHAMAJTb!
Tlopoms TOPUCTOCTD —
JnucnepcHble nieGeHOYHBIE HJIH TIOTHOCTHIO 25-40 %.
JehopMupyorTcs MEXaHHIECKHM
PBIXJIbIE HaKOILIeHMS, OTCYTCTBYET, CkopocTts
TUTACTHYECKH. aCIIDO- U PY9HBIM
HECBA3ZHBIC TAJICYHUKH, IECKU Kpenocts fip<2, pacnp CIIOCOBAMH
CIKHMAEMBL. CTpaHCHHA
IPOTOIBHBIX
pomH 0,2-1,8
KM/C.
[TnotHOCTB
or 1,10-2,10
CuJIbHOBBIBETPENBIE r/eM?,
WJIH TTOHOCTHIO MOPUCTOCTD
JC3UHTCIPHPOBAHH Habvxao ITpogHOCTH ot 20-80 %,
T.
bl€ U3BEPIKEHHBIE 1 XL, 3aBHCHT OT BII2XKHOCTB Paspaba-
pa3MoKaloT,
IIB. MeTamopduueckue, IACTHYHLL BAaXHOCTH U ot 10-80 %. TBIBAIOTCS
HucnepcHsie BCE Pa3HOBUAHOCTH e (; IUIOTHOCTH, HO CkopocThb MEXAHHYECKHM
HHTEHCHBH!
MSATKHE CBS3HbIE [JTHH, CYIIECH H BCEra MeHee pacmpo- W pY4YHBIM
: BBIBETPUBAIOTCA H
CYTJIMHKH, MEJL, 8MIIa Kpenoctb CTpaHeHUs cnocobamu
OCBHITIAIOTCS
MOPEHHBIE U fp<2. MPOJONBHBIX
JIeMOBUATILHEIE BOJIH
OTJIOKECHUA H3MEHAETCA
ot 0,3 no 2,2
KM/c.
B
[Mopoxst ocoboro TopHbie mOpOaBI XapakTepu3yeTca creuuprIecKuMu
3aBUCHMOCTH

OT CBOKCTB
Tiopoz




Tabmuua 2 — IlepeueHs XapakTEpUCTHK TOPHBIX MOPOA, YCTAHABIUBAEMBIX B XOJIE

HHXCHEPHO-TCOJIOTHYECKUX HCCIIeIOBAHUM

Kiacce nopoa ITepeuenn XapaKTepHCTHK

CkaJlbHBIE IOPOABI TeHe3wC nopo, IIOMALs PACHPOCTPaHEeHHs, MOIIHOCTb, IeTporpadguyIeckuii coCTaB mopof,
(wracc IA) CTPYKTYPHO-TEKTOHMISCKHE OCOOCHHOCTH MaccHBa, XapakTep 3ajleraHus  CJIOEB
(TOpH3OHTANBHEIN, HAKIOHHBIA IWIM KPYTONAJalomuii), NMPOYHOCTHBIE XapaKTEPHCTHKU
nopoa (MPOYHOCTH HAa CXKAaTHE, pacTsKEHHE, CLEIVIEHHE, Yrojl BHYTPEHHETO TPEHHA)
U noBepxHocTel ocnabnenus, aeGopMalOHHEIE CBONCTBA MOPOJ, IUIOTHOCTh B YCIOBHAX
€CTECTBEHHOI'O 3aJICTAHNA

IMomycxanbHble TeHesnc mMOpOA, IWIOW@Ab MX PaclpOCTPaHeHHs, MOIIHOCTh, NeTporpadudeckuii cocras,
HOPOABI CTPYKTYPHO-TEKTOHUIECKHE OCOOGHHOCTH MAacCHBa, XapakTep 3ajleraHus  CIOEB
(wracc IB) (ropH30HTAIbHBIN, HAKIOHHBIA WIM KpYTONAJAIOINMii), IUIOTHOCTh MOPOJ B YCHIOBHAX

€CTECTBEHHOTO 3ajIeraHus, IUIOTHOCTh CKelleTa, MOPUCTOCTh, €CTECTBEHHAA BIAKHOCTD,
MPOYHOCTHBIE XapaKTePUCTHUKH TOpOA (TIPOYHOCTh HA CKATHE, PacTAKEeHHE, CIEIUICHHE,
yroj BHYTPEHHEro TpeHHsA) M IOBepXHOCTell ocnabieHus, HaMMYHe TIHHHCTBIX CIIOEB
H IIPOCJIOEB, MPHYPOUSHHOCTD K 30HAM HAPYIIEHHI WK KapCTOBBIM 00pa3oBaHUAM

Jucniepcusie nopoasl | ['eHe3uc MOpPOX; IUIOMIANb PAcHpPOCTPaHEHHS; MOMIHOCTD; JIMTONOTHYECKHE OCOOEHHOCTH,
(xnacc II): XapakTep 3aneraHus (TOPU3OHTAILHBIA WM HAKIOHHEIN); XapaKTep 3ajleraHus CIO&B
(TOpH3OHTAIBHBIN, HAKIOHHBI WIH KPYTOMAJaloInuii), MHUHEpAIbHas IUIOTHOCTS,
IUIOTHOCTH MOPOJ B YCIIOBHAX €CTECTBEHHOTO 3aJICTaHMA, ILIOTHOCTH CKENEeTa, OPUCTOCTS,
€CTECTBEHHAs BAKHOCTb, CLEIUICHHE, Yrol BHYTPEHHETO TPEHHs, TPaHyJIOMeTPHYECKHi
COCTaB; HaJlMUWe TIMHUCTHIX CIOEB U MPOCIOEB, NPHYPOUECHHOCTh K 30HAM HapyIIeHHH
WHIH KapCTOBBIX 00pa3oBaHMii, INA CBASHBIX NOpPOJ - HAbyXaeMocCTh, MPOCAaIOYHOCTB,
YHCIIO TJIACTUYHOCTH ¥ I0KA3aTeNb KOHCHCTCHIMH

Hns TemnepaTypHbiii pexuM mOpPOX, TPaHUIBl KPUOTEHHOM 30HBI, INTyOMHA CE30HHOTO
MHOTOJIETHEMEP3JbIX | OTTAMBAHWA U IPOMEpP3aHHs, KOHTYPHl U TTyOHHa paclpoOCTpaHEHHSA TAHKOB, XapaKTep
TOPHBIX NOPOJ (Kiace | W3MEHeHUA PU3MUECKO-MEXaHIIECKUX CBOUCTB TIOPOJI IIPH OTTAHBAHHH

III) pomonHWTENHEHO
YCTaHABJIMBAIOTCS:

2. COCTaB, 00BEM H ME€TOAHUKA WHIXCHCPHO-T'COJIOTHYCCKUX HUCCIICIOBAHU I

OIlpefeNseTcss TNPOEKTHOHW OpraHu3anueif W 3aBUCAT OT CTagdd H3YYEHHOCTH
¥ OCBOCHHS MECTOPOXCHHS, CTENIEH! CIIOKHOCTH €0 WH)XEHEPHO-Te0JI0rHYECKOTro
cTpoeHusA. Pe3ynbTaThl HH)XEHEPHO-TEOJIOTHYECKHX  HCCIENOBAaHMHA  JOJDKHBI
obecnieunBaTh NONydeHHe HHQOpMalMU Ui pEIIeHHs 3aJad COOTBETCTBYHOIIEi
CTa/IMM OCBOEHHS MECTOPOXIEHHU.

3. Ha mnouckoBo#f M OLIEHOYHBIX CTaOUAX Te0JOropa3BeNOYHBIX paboT
YCTaHABJIMBAETCS XapaKTEepUCTHKA HH)XEHEPHO-TEOJIOTHYECKUX YCIOBHH paifoHa,
OCHOBBIBAasICh Ha pe3ylbTaTax TIeoloro-chMOUHBIX pabor, reodu3MUecKUuX

WCCIeNOBaHHUi, aHalM3a YCIIOBUH paifoHa KCCIENOBaHHNM M  XapaKTEPHUCTHK
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aHAJIOTHYHBIX MECTOPOXKICHHUH.

4. Ha CTaJuu JeTaJbHON pa3BeqKH MECTOPOXACHUN
(TeXHMKO-3KOHOMU4ECKOoe 00OCHOBaHME IOCTOSHHBIX KoHAuIui (manee — TJIO))
MH)XEHEPHO-TEO0JIOTHIECKHE YCIOBHS JOJDKHBI OBITH H3y4YeHbl C JETaIbHOCTBHIO,
obecrieynBalomiell MNONTy4YeHHE HCXONHBIX [AHHBIX M8 COCTAaBICHHS IPOEKTa
pa3paboTKu MecTopoxaeHUs. VHXeHepHO-reoJoruyeckue HUCCIeIOBaHUS JOJDKHBI
OXBaThIBaTh 30HY OPYJCHEHMS ¥ BMEMIAIOMUX IOPOLI.

KonuuecTBo HHKEHEPHO-T€0JOTHIeCKUX CKBaXKUH JODKHO COCTABIIATS:

Iy TOpOCTBIX yciaoBuii — He MeHee 8% oT obmero KonpdecTsa
reoJIoropa3BeOYHbIX CKBaXUH;

IV YCJIOBHM CpelHeH CIIOXHOCTH — He MeHee 12% ot obmero konudecTsa
reoJIoropa3BeJOYHbIX CKBAXHH;

U CIIOXKHBIX YCJIOBHH — He MeHee 15% oT o0mero KoJIHYeCTBa
reoJIOropa3sBe]OYHbIX CKBAXKHH.

Ha cragum nerampHOl pasBenku MectopoxaeHuit (TDO MOCTOSHHBIX
KOHIMIKHA)  JONOJHHUTENBPHO  HH)XCHEPHO-T€OJIOTHYECKAE  CKBAXHHEI  OYpSAT
Ha TOTEHIHAIbHO HEONAronpHATHBIX MO YCTOMYMBOCTH yuyacTkax. Ha mambonee
CIIOXHBIX M0 MHXEHEPHO-TEOJOTHYECKAM YCIOBHSIM MECTOPOXISHUAX IPOBOIATCS
JOTIOJTHUTEILHEIE UCCIIEA0BAHNS 110 pa3paboTaHHBIM IPOrpaMMaM.

Honyckaetcs COBMeIIaTh MHXCHEPHO-T€0JIOTHYECKHE CKBa)KHHBI
C re0JI0ropa3BeI0YHBIMH.

[lpy Banuumu oOGHaXEHMH CKAJBHBIX IIOPOX AOIMOJHUTEILHO MPOU3BOAUTCS
H3y4eHue 1apaMeTpoB €CTECTBEHHO TPEIMHOBATOCTH (xonugecTBO
M OPHEHTHPOBKA OCHOBHBIX CHCTEM TPEIIUH, MX I'YCTOTa, IPOTHKEHHOCTS ).

5.  Ilo pe3ynpTaTaM MH)XEHEPHO-TEOJOTHYECKHX MCCIENOBAHUN HA CTa[UH
IPOEKTUPOBAHUS AOJDKHBI OBITh MOTyYEHEI:

XapaKTepUCTHUKM MPHUPOAHO-TeOrpadMuecKuX  YCIOBHM, TI€OJOIHYECKOTO
CTPOEHHs], TEKTOHMKH paiioHa U MECTOPOXKAEHHUS;

HHXXCHCPHO-TCOJIOTHYCCKHE XapaKTCPUCTHKH paﬁOHa A MECCTOPOXIACHUSA
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(pacmpoCTpaHEHHOCTh OCHOBHBIX IETpOrpauyeckuXx THIIOB MOPOA H  DYL,
THI KOHTAKTOB, KOJMYECTBEHHBIE XAPAKTEPUCTUKU TPEIIMHOBATOCTH, PAaCCIIOCHHS,
AHH30TPOIIHH MOPOJ, 30H W MOBEPXHOCTEH ocnabieHus, HanpsHKEHHOTO COCTOSNHHS,
(GHU3MKO-MEXaHUIECKUX CBOMCTB IIOPOA);

IUIs PaliOHOB PACIpPOCTPAHEHHS MHOTOJNETHEMEP3NBIX TOPHBIX IOPOJ
— XapaKTepUCTHKUA KPUOTEHHOCTH MAaCCHBa, JIBAUCTOCTH M TEMIEPATyphl, TOJLIMHBI
CIIOS CE30HHOTO IIPOMEp3aHHs, XapaKTEpUCTHKH HH)XEHEPHO-IeOKPHOIOTMYECKUX
IPOLIECCOB;

IPOTHO3HAs OLEHKAa BO3MOXHBIX HW3MEHEHUH HHKEHEPHO-TEOIOTHYECKUX
YCIOBUIM NPHUPOAHOH cCpelbl M BO3HUKHOBEHHMS HEONAronpHATHBIX HH)KEHEPHO-
Te0JIOTHYECKUX SIBJIEHHH Ha MECTOPOXXIEHUH M MpUIIEraloieid TeppUTOpHUH TOPHOTO
OTBOJA.

6. B ciyyae nepecMoTpa IpeIyCMOTPEHHBIX IIPOEKTOM MacIiTaboB
M TEXHOJOTHMH JAOObIMH, CHOCOOOB BCKPHITHS M OCYIIEHHS MECTOPOXIACHUSA
IOPOBOJUTCS  JOMOJHHUTENBHOE  HH)XXEHEPHO-TEOJIOTHYECKOE  €ro  H3ydeHHe.
Ha »skcmityatupyeMbIX MECTOPOXKIEHHUAX YTOUYHSIOTCS HEZOCTATOYHO H3Y4YEeHHBIE
HHXCHEPHO-TEONIOTHYECKHE  yCIOBUS  (UIaHroB,  TIyOOKHX  T'OPHU3OHTOB,
000COOIEHHBIX PyAHBIX TeNl. [[/I MOBHIIEHUS TOCTOBEPHOCTH MPOTHO3HBIX OIEHOK
YCIOBHH 3KCIUTyaTalldd M3y4aeMbIX yJacTKOB HCIIOJIB3YIOTCS JaHHBIE, MOTYYEHHBIE
IpH pa3paboTKe OCBOSHHON YaCTH MECTOPOXKICHHUS.

7. Ha o23Tane TEXHHYECKOTO MEPEBOOPY)KEHHUS M  OKCIUTyaTallHH
MECTOPOXIEHHS (CTagus SKCILUTyaTallUOHHOW pasBeIKH) B XOle HHXKEHEPHO-
T€0JIOTHYECKUX MCCIEAOBAaHUM YTOYHSIOTCS IIPOYHOCTHBIE, OehopMalMOHHbIE HU
IUIOTHOCTHBIE CBOMCTBA IIOpPOJ M MaccHBa, IIapaMeTphl MPUPOIHON M TEXHOTeHHOM
TPEIIMHOBATOCTH.

8.  H3syueHume (QU3MKO-MEXaHMYECKUX CBOUCTB BBINOJHAETCS HAa OCHOBE
nabopaTOPHBIX U MOJNEBBIX HCIBITAHWIA TOPHBIX IOPOL.

I/IB}"-IGHI/IC CTPYKTYPBI MaCCHBa CKAJIbHBIX ITIOPOJ BEIIIOJHACTCA HA OCHOBEC!
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OOKYMEHTHPOBAHHS OPHEHTHPOBAHHOTO KepHa NOPOA (IpH BBIXOAE KepHA HE
MeHee 80%) UM CTEHOK CKBaXHH;

re0JIOrO-CTPYKTYPHOH ChEMKHM OOHaKEHUH.

9. Ha cramum npeaBapUTENbHON U AETaIbHON pa3sBEIKHM MECTOPOXKICHHS
JOIIYCKAETCS OlEHKA MPOTSHKEHHOCTH TPEIINH KOCBEHHBIMH MeTonamu. Ha cramgum
SKCIUTyaTaliu MeCTopox{neHnﬂ NPOTDKEHHOCTh TPEUIMH JOJDKHA OBITH YTOYHEHA
B XOZ€ KapTHPOBAHHUS.

10. Ha cragum npeaBapHUTENbHOM M NETAIbHON pa3BeIKU MECTOPOXICHHS
IUIs OTpeAeNieHHs] IPOYHOCTHBIX CBOMCTB TPEIIMH MCIIOJNB3YIOTCS J1abopaTopHBIe
UCOBITaHUA. Ha cTammu sSKCIuTyaTallld, TMpH HAIM4YMH JedopMaluif Ha ycTymax,
JaHHBIE [0 POYHOCTHBIM CBOMCTBAM TPEIUH YTOUHSIOTCSA OOpaTHHIMHU pacuéTaMu.

11. Ilo Mepe mNOCTaHOBKHM YCTYNIOB Ha MpPEAEIbHBIA KOHTYp, a TaKxke
npu npubIIKeHUH K HeMy Ha pacctosHue 100 M ¥ MEHee TOJDKHO OCYIEeCTBIATHCS
reoJIoro-CTPyKTypHOE H3y4YeHHE MAacCHBa CKalbHBIX TOPHBIX MOPOJX C OMHCAHHUEM
MPOU30MIEIINX ¥ IPOTHO30M BO3MOXXHBIX Je(OpMaIiuid.

12. B  xome  reosioro-CTpyKTYpHOTO  H3Yy4eHHs  (KapTUpOBaHHUS)
IKCILTYyaTHPYEMOr0 MECTOPOXACHUS AOKHBI OBITh YCTAHOBJIEHBI €r0 TeO0JIOro-
CTPYKTYpHBIE OCOOEHHOCTH, OPUEHTHPOBKA OCHOBHBIX CHCTEM TPEIHWH, BBHIABIEHEI
THNB TOTEHIWANBHBIX JedopMauudii W YCIOBUS WX BO3HUKHOBEHHS, OTOOpAHBI
obpasnsl mopox Ui (PUBMKO-MEXaHWYECKHX WCHOBITAaHHH ©  merporpado-
MHHEPATOTHYECKUX UCCIICIOBAHUH.

13. TIlpu xapTupoBaHuM OOHa)K€HMH CKAJIBHBIX IIOPOI OIpeAesicHHE
XapaKTEpUCTHK 3JIEMCHTOB 3aJIeTaHMs MOBEPXHOCTEH ocnabiieHus (a3uMyTa W yriia
IaJICHHS) OCYIIECTBIAETCSA C MOMOIIBI0 TOPHOTO KOMITaca, a B Ciydae, eClIi MacCHB
obllagaeT MarHWTHHIMH CBOMCTBaMH, — COJHEYHOTO MIH T'HPOCKOIMHYECKOTO
komnacoB. J[lomyckaercss olpeneineHue IapaMeTpOB 3alieTaHHs ITOBEpPXHOCTEH
ocnableHuss Ha OCHOBe 00OpabOTKH pe3yJabTaToB (OTOTPAMMETPHH, Ja3epHOTrO

CKaHHUPOBaHHUs WIH APYTHMH METOOaMH JUCTAHIIMOHHON CHEMKH.
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14. Pe3ynbTaThl MacCOBBIX 3aMEPOB MOJJIEKAT CTaTHCTHYECKOH 0OpaboTke
C TOCTPOEHHEM KpYroBBIX IHarpaMM TpelnuHoBaTocTd. IlocTpoeHue auarpamm

TPEIIMHOBATOCTH JAONYCKACTCA  BBIIIOJHATHD C€ INPUMEHEHUEM IIPOIrpaMMHOTO

obecrieueHus.

15. Tlo pe3yabTaTtam KapTUPOBaHUS COCTaBIIAETCA CBOJHBII
reoJIOro-CTPYKTYPHBIH IUIaH /Wi 06bEMHas U(ppoBas MOAEINb.

16. Ouenka paclpoCTpaHeHHUs CTPYKTYPHBIX 3JIEMEHTOB

Ha HUXKe- W BhIIIENeXalie TOPU30HTH! BHINOIHSETCS Ha OCHOBE TPacCCHpPOBAaHUS
CJIEZIOB MX IepeceueH s C IOBEPXHOCTBIO Kapbepa, pazpesa.
17. TIlpm

MCCTOpO)KIIeHI/Iﬁ HCO6X0,Z[I/IMO

reoJIOrO-CTPYKTYPHOM ~ KapTHPOBAaHUH  SKCILIyaTHPYEMBIX

BBITIOJIHATh  paHXXHPOBAaHHC  TPCHIMHOBATOCTH,
a TaKXe paﬁonnpOBaHHe MacCHBa T'OPHBIX IIOpOAd II0O CTCIICHHW TPCHIMHOBATOCTHU

(61109HOCTH) B COOTBETCTBUY C Tabnunamu 3 U 4.

Tabmuna 3 — Mepapxudeckne ypoBHH IOBEPXHOCTEH CTPYKTYPHOTO OCIa0JIEHUS

(pa3spbIBHBIX HapYIIECHHUH )

Panr (mopsAI0K) pa3noMoB, MoOHIHOCTb 30HBI APO6IeHHA DOTSOKEHHOCT Macmrra6
TPEUIHH pazjioMa WY [UpHHA TPeIHH P OCTE HapyIeHuA KapTel
Paznomel I panra — rmy6usHbIE, 1:2500000
Kax IIPABHII0, CoHCMOTeHHbIe COTHH U THICAYH METPOB COTHH ¥ THICSTYH KHJIOMETPOB 1:1000000
Pa3znoma II panra — riryOuHHEIE, 1:500000
YACTHYHO CeHCMOTCHEIE JIecATKH ¥ COTHH METPOB JlecATKH ¥ COTHU KIJIOMETPOB 1:200000
Kunomerpsl u gecatkn 1:200000
P
aznomsl 111 panra MeTtpsl ¥ IecATKH METPOB KHIOMET]OB 1:100000
Paznomsl IV panra JIeCATKH ¥ COTHH CRHTHMETPOB COTHH U THICAYH METPOB 1:50000
Kpynnbie TpemuHst V padra Cabime 20MM Cariie 10M 1:25000
1:10000
1:5000
Cpenune tpemunsl VI panra 10-20 mm 1-10 M 1:2000
Menkue Tpemuas! VII paHra 2-10 MM Menee 1 M -
Tonxue Tpemunusl VIII panra 1-2 Mmm Menee 1 M -
JloxanbHbie TpeutuHs! IX paHdra
— BHYTpH ITaCTOB, CIIOEB, Menee 1 Mmm Menee 1 M -

MOPOIHBIX 6JIOKOB




Tabmuna 4 — Kiaccudukamms MacCHBOB TOPHBIX MOPOA IO TPELIMHOBATOCTH

H COACPXKAaHUIO KPYITHBIX OTIeIbHOCTEN

Kareropus Yucno TpemuH Ha Conepxanue, % B
HOpOIBI IO 1 M muHUM, Cpennuit MacCHUB€ OTIEIBbHOCTEH
TpeIIHHOBATOCTH | CTeneHb TPEIIHHOBATOCTH | IepeceKaromieii pazmep pasMepoM, MM
(6nogHOCTH) MaccHBa HamOONBIIEe UX | OTACIBHOCTEH,
quco (MOIyb M 300 700 1000
TPEIUHOBATOCTH)
ITpakTidecku
I MOHOTHTHEIE Mexee 0,65 Bonee 1,5 100 100 | 100
(VCKTIOYHTETBHO
KpPYIMHOGJIOYHBIE)
I Marotperturiosarsie 10,65 1,0-1,5 100 | s0-100 | 4%
{BecbMa KpynHOGNIOYHBIE) 100
111 CpeIHETpSUHOBATHIC 1-2 0,5-1,0 70-100 | 30-80 5-40
v CITBHO TPEINHHORATEIe 2-10 0105 | 1070 | 30 | 5
(cpeIHeOIOUHBIE)
Upesprivaitno BimsKoe
A\’ TPEIMUHOBATHIE 10 0.1 10 Her
K HYJIO
(MenkoGnouHbIe)
18. I/IH)KeHepHO-I‘GOJIOI‘I/I‘IeCKOC H3YUCHHUC MacCCHBa T'OPHBIX nopon

BHINIOJIHSAETCS Ha OCHOBaHMM HpOrpaMMbl, pa3paboTaHHON 3IKCILTyaTHpYOIIEh
U/WIM  CIENUANTU3UPOBaHHONH oOpraHu3anueii B COOTBETCTBHH C TEXHHYECKUM
3aJjlaHieM, KOTopas JOJDKHA COMIEPIKATh:

BHIBI U METOIbl WH)XEHEPHO-T€OJIOTHYECKOTO H3YHEHHUS, KOTOpPBI€ HOJDKHEI
COOTBETCTBOBATb [EJISIM U CTaiNH HCCIIeJOBAHUM;

o6BbeM OypeHus U HasHaYeHUE KaKIO0H CKBAKUHEL,

BUIBI ICCIIEIOBAHUI B CTBOJIE CKBaXXUHBI, BKJIIOUYas Te0(PpU3NIECKHE;

croco0 OpHUEHTHpPOBAaHUS KEpHA WM ChEMKH CTEHOK CKBa)XHH, a TaKXKe
METO/IbI OIPEEICHUS NCKPUBIIEHUS CTBOJIA CKBAXKHHEI,

| METOAMKY AOKYMEHTHPOBaHUS KepHa, BKIIOYAIOMYIo ero GoTorpadhupoBaHue;

KOJIMYEeCTBO M Y4YacTKH oTOopa oOpasnoB [uisi omnpeneneHus (U3HKO-

MEXaHUYECKUX CBOMCTB;
COCTaB r’iApOreoIOrH4YCCKuX KUCCJICIOBaHUIA;
IJIaH KW TCOJIOTHYECKHUE DPa3pe3bl C Bn3yan143auneﬁ CTBOJIOB CKBaXHWH H

npeanojara€MbIX rpaHUll MNEPECCUCHUA pPa3pbIBHBIX HapymeHm‘/i, I'COJIOTHYCCKHX

KOHTAaKTOB,

MCPOIPUATHA IO KOHTPOJIKO Ka4YCCTBa 6ypeHH;1, IIOBBIIICHHIO BBIXOJa K€EpHA U
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€ro TOKYMEHTUPOBAHUS;

COCTaB M METOJBI JIAOOPAaTOPHBIX UCTILITAHUN;

TpeGOBaHMsA K OTUETY O IPOBEAEHHBIX paboTax.

19. Pesynbrathl reopu3HIECKIX HCCIIeJOBaHUH, BBITTOJTHEHHBIX
B MH)XXEHEPHO-TEOJIOTHYECKUX  CKBAXHMHAX, MO/KHBI  OBITh  COIOCTABIICHEI
c HHKEHEPHO-T€0JIOTMYSCKUMHI MOKa3aTesIMH, MOJTy4€HHBIMH
IpH JOKyMEHTHPOBAaHUU KEPHA COOTBETCTBYIOIIEH CKBAKHHBIL.

20. Pa6oThl (CKBaXHHBI), IIPOBOJVMBIE (HCIOJNb3yeMBbIE) B HCCIEIOBAHUAX
IOKYMEHTHPYIOT. JlokyMeHTaus paboT (CKBa)KHH) BKIIIOYAET:

HACHOPT CKBaXHHBI;

aKT O 3aJI0)KEHUU CKBAXHUHBI;

aKTbI 0 IPOBEAECHUH KOHTPOJIBHBIX 3aMEPOB KOOPAUHAT YCThA CKBAXKHUH;

aKT HHKJIMHOMETPHUH;

re0JIOro-TEXHHYECKUI HapsJ C MPOEKTHBIMU U (PaKTHYECKUMU JaHHBIMU;

OypoBoii )XypHaJl, 3al0NHAEMbIH Ha KaXIyIO OTJEIbHYIO CKBAXKHUHY;

KypHaJI JOKYMEHTAIlMH KepHa,;

YPOBEHB HOI3EMHBIX BOJI HA MOMEHT 3aKPhITHS CKBAXXHUHBI,

aKThI O JINKBUAAUA CKBAXKHH.

21. [Ilpu poKyMeHTanuu KepHAa HEOOXOOUMO BBIIENATh €CTECTBEHHBIC
TPEIIUHBI OT MEXaHNYECKUX Ha OCHOBE XapaKTePHBIX HX IMPHU3HAKOB.

22. W3 cratuctuueckod o00pabOTKM HCKIIOYaeTcss 30HA JpoOieHus,
00yCITOBJIEHHAS HApPYIICHHUSMH TEXHOJIOTHH OypeHUsL.

23. HccnemoBaHus KepHa IOKYMEHTHPYIOT C HHTepBaJioM He Oonee 3
MeTpoB. Ilo pesynbpraraM HCCIeqOBaHHHA JOJDKHO OBITH IIPEICTaBICHO CBEINEHHH He
MEHee:

HMHTEpPBAJ B3ATUA Pod (M);

BBIXOJ KepHa, %o;

ONHMCaHWe INOpOA: THII, UBET, COCTaB, CIPYKTypa, BTOPHYHbIE W3MEHEHHS,

CJIIONCTOCTB, CJIAHIIEBATOCTS;




33

MOp¢OIOTHIO, FeHE3HC;

3allOJIHUTENb TPELIUH, €ro COCTaB, MOLHOCTb,

MOJIyJb TPEIIHHOBATOCTH, TP./M;

Ka4ecTBO MaccuBa ropHeix nopox (RQD, %).

24. JIOKyMEHTHpOBaHHE CTPYKTYypHl OpPHEHTHPOBAHHOTO KEpPHA CKBAXHH
BBIMOJIHSAETCS Il KKIO0H IJIOCKOCTH OCTIa0IeHHs ¥ JOJDKHO COAEPKATh:

IyOMHY IJIOCKOCTH OCNabIeHHUs, M;

THUII HAapyIIEeHAS,

yTOJI K OCH KepHa, rpaj.;

yTOJI OT IMHUH OpUEHTHPOBAHUS, TPa/l.;

XapaKTEePUCTHKH [IIEPOXOBATOCTH;

THII 3aII0JTHUTEIIS TPEUIHH U €ro XapaKTepHCTHKA.

25. KonmdectBo oTOMpaeMbIX Npo® W3 KepHA ONMpEAeNseTcs 3aJadyaMu
HCCIIEIOBaHU#M, HEOMHOPOJHOCTBIO METPOrpaguvecKoro CoctaBa M CBOMCTB IIOPOJ
H JO/DKHO OBITh OOOCHOBaHO B MpPOrpaMMe HMHKEHEPHO-T€OJOTHMYECKHX
uccinenosanuii. Pasmep mnpoObl JOMKeH oOecne4YMBaTh NPEACTABUTENLHOCTD
pEe3yJIbTaToB.

26. Ilpu HanMYMH MOA3EMHBIX TOPHBIX BHIPAOOTOK MM BHISBICHHWH IIyCTOT
IporpaMMma HH)XEHEPHO-T€OJIOTUYECKMX HCCNEeOBaHUN NOJDKHA MpedyCMaTpPHUBATh
IOKyMEHTHPOBaHHE, BKIIIOYAOIIEE:

re0JIOTHYeCKOe ONUCAHNe II0 Beell AiHe BHIPabOTKH;

doTorpaduu cTEeHOK BEIPabOTOK

NPEJICTaBJICHHE HA IUIaHE BBIPAOOTKH MECT PacIONIOKEHHSA YYacTKOB OTOOpa
po6 s onpeneneHns GU3NKO-MeXaHHYECKUX CBOKCTB OO,

yKa3aHHe Ha IUIaHe BBIPaOOTKH MECT IPOBEIEHHS 3aMepPOB TPELUIMHOBATOCTH
TOPHBIX TTOPO/I;

XXKypHaJl pe3ylbTaTOB MAacCOBBIX 3aMEpOB TPEIIWHOBATOCTH C YyKa3aHHWEM
pacmoNOXKeHHsT TOYEK M3MEPEHHH, OPHEHTHUPOBKHM TPELIWH, PACCTOSHHS MEXIY
TPELIMHAMH CMEXHBIX CHCTEM, LIMPUHBI PacCKpHITHS TPEUIWHEI, IIEPOXOBATOCTH
€€ CTCHOK M THIIa 3aIlOJIHUTES TPEIIHHEI.

27. Jna ob6bvekToB II Kilacca OHMAacHOCTH HOJDKHO OBITh IPOBENEHO
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HHKEHEPHO-TEOJIOTHUECKOe palOHHPOBaHWE YydacTKa HeAp NYTEM BBIICICHHUS
Ha IjlaHe, paspe3e W/WiM B TPEXMEPHOM IPOCTpaHCTBE oOiacTeil (JOMEHOB),
B I'PaHMIAX KOTOPHIX MAacCHB TOPHBIX HOPOXA 00JagaeT OJUHAKOBBIMH HHXKEHEPHO-
Te0JIOTHIECKUMHU XapaKTePUCTHKAMH.

Jlns MecTOpOXKIEHHUH, CIOXEHHBIX AUCIEPCHBIMH IIOPOJAMM, BBIOTHIETCS
reoMexaHHuecKkoe paioHupoBaHue. (11 MeCTOPOXKIEHHH, CIOKEHHBIX CKAJIbHBIMH
H TOJYCKAIbHBIMH IIOPOJAAaMH, IIPOBOASATCS TEOMEXaHWYECKOE M CTPYKTYPHOE
paliOHHPOBAHHE.

28. Ilpm mnpoBeneHHN TEeOMEXaHHYECKOro palfOHUpPOBaHHS ONPEHEISIOT
TPaHMIBI YYaCTKOB, B Ipeaenax KOTOPhIX MPOYHOCTHBIE CBOHCTBA MacCHBa IOPHBIX
IIOPOJ CYHMTAIOTCA OXHOpOoAHBIMU. IIpu ompeneneHNH TIpaHHI TeOMEeXaHHMYECKH
OTHOPOJHBIX YYacTKOB (IOMEHOB) YUYHTBIBAIOTCS KOHTAKThl METPOrpapuuecKux
pasHOCTe#, BTOPHYHBIX W3MEHEHWH, HapylmleHHOCTH. MUHUMaNbHbIE pa3Mephl
y4acTKOB TOJDKHBI ObITH COM3MEPUMBI € BHICOTOH pabo4HX yCTYIIOB.

29. Ilpu mpoBeneHUH CTPYKTYpHOT'O paiiOHMPOBAHUS HOJDKHBI OBITH YUTEHBI
TEKTOHUYECKHE Pa3loOMbl, OCH CKJIaJOK, KOHTAKThl HeTporpadudecKux pa3sHOCTEH,
OrpaHMYMBAIOIINE YYaCTKH, B IIpeJieNiaX KOTOPBIX CTPYKTypa MacCHBa TOPHBIX IIOPO.T

CUHHUTACTCA OHHOPOHHOﬁ, OCHOBHBIC CUCTEMbI TPCILHH.
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IIpunoxenne Ne 2 xk @erepanbHbBIM HOpMaM
¥l IpaBUJIaM B 00JIACTH MPOMBILLIEHHON
0e3onacHocTH «IIpaBmiia obecrnedeHus
YCTOHYIHUBOCTH GOPTOB U YCTYIIOB

KaphepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEP>KJAECHHBIM npuka3zom PenepanbHon
CITy)KOBI 110 3KOIOTUUECKOMY,
TEXHOJIOTHYECKOMY U aTOMHOMY HaJ30py
OT « » 2020 r. Ne

I'NJAPOTEOJOI'MYECKOE U3YYEHUE MECTOPOXJAEHUSA

1. IIpu

THAPOTr€O0JIOrTN4Y€CKOM

H3YYCHHH  MECTOPOXIACHUA  OJOJDKHBI

IPOU3BOAUTHCS pabOTh B COOTBETCTBUH C Tabnuiei 1.

Ta6Jmua 1- Bugs: THAPOrC€OJIOTHYCCKUX pa60T B 3aBUCHMOCTH OT CTaJHUH OCBOCHU

MCCTOPOXICHHU S

Cranng ocBOcHHSA
MEeCTOPOKACHA

Buanl paGor

TTOHUCKOBBIX U OLIEHOYHBIX
padoTt

OnpoGoBaHie B OJUMHOYHbBIX CKBOKHHAX.
Hab6moneHus npoo/KUATENEHOCTRIO He MeHee 1 rofia 3a YPOBHEBBIM
PEXXHUMOM ITOA3EMHBIX BOJ B MPOOYPEHHBIX CKBAXKHUHAX.

JetaneHoii pa3BeaKu
MECTOPOKACHHS

KyCTOBBIe OHI)OGOBaHI/IS[ OCHOBHBIX BOJOHOCHEIX T'OPHU30OHTOB.
Hab6monenus 3a PEXUMOM NTOA3CMHBIX 1 MOBEPXHOCTHERIX BOJ.

JousyueHre MeCTOPOXKACHUS
(yTouHeHHe
TUAPOTeoOTHIECKHX
NapaMeTpOB OTHAETBHBIX
Y4acTKOB MECTOPOXKICHHUSA)

(I’I/U'[B’I’paI.II/IOHHBIe 0Hp06OBaHI/I}I TOPHBIX HOPOJ HA JIOKAJIBHBIX YYacTKax
MECTOPOXKIACHUS.

JKcIutyaTauus
MECTOPOXKACHUS

Habmonenus 3a TEXHOT€HHBIM THAPOAUHAMUYECKUM PEXXUMOM C
BBIIBIICHHMEM YCJIOBUH SKCIUTyaTalMH APEHAKHBIX COOPYKeHUA,
CKOPOCTH CHIDKEHHS HallOPOB B MIPUOOPTOBBIX MacCHBaXx MO Mepe
Pa3BUTHA TOPHBIX paboT.

2. O0peM THAPOT'COJIOTHYICCKUX UCCIICIOBaHUM onpeaeisieTCA CJI0XKHOCTBIO

THAPOTrCONTOTHUCCKUX }’CHOBI/Iﬁ MCCTOPOXKACHUSA H

(Tabnumsl 2, 3).

CTaIWel €ro OCBOCHHS

Tabnmuna 2 — Ilpu3HaKM CIIOXHOCTH MECTOPOXKICHHU IO THAPOTEO0JIOTHYECKOMY

CTPOCHHUIO




C0XKHOCTD

THAPOreoI0rHYecKoro ITpocrtoe Cnoxnoe Oco6o cioxnoe

CTPOCHHSA MECTOPOK/IeHHS

W3MeHyuBocTh  reomerpud | MOHOTOHHOE HeeoinepskanHocTs | Beicokas W3MEHYHMBOCTh

KpOBJIH U MIOJIOMIBHI | 3ajleraHue, IO MOIIHOCTH MOILIHOCTH

BOJOHOCHBIX TOPH30HTOB | BBIACPKAHHOCTH 10

(KOMILIEKCOB) MOII[HOCTH

HameHuuBoCTH He Gonee uem B 2 | o 10 pas Bonee uem B 10 pa3

(UIbTpallMOHHBIX  CBOMCTB | pasa

BOJIOHOCHBIX TOPU3OHTOB

(KOMILJIEKCOB) ¥ BOJIOYTIOPOB

HzmenunBocTh nutanusd | He Gomee uem Ha | bonee yem Ha 50% | HesBHas BBIPaXXEHHOCTD

MOJ3EMHEIX BOJ 50% B TOHOBOM | B TOJOBOM LIMKIIE HCTOYHHKOB MUTaHuA
LMKITE HEYCTAHOBIIEHHOTO

MPOUCXOXKACHHUS. Pacuer

IPOM3BOAMTCS 18 Haubonee
HEeONaronpUsATHBIX  yCJIOBHI
MUTaHUA.

Tabnuna 3 — MUHUMaNbHbIE 00BEMBI THIPOT€0JOTHUECKHX PaboT B 3aBHCUMOCTH

OT CJIOXXHOCTH T'HAPOTCOJIOTHYCCKUX yCJIOBI/Iﬁ U CTaquu OCBOCHHSI MCCTOPOXICHUS

O6bem paboT B 3aBHCHMOCTH
OT CTENEeHH CJI0KHOCTH
Cragna
THAPOTE€010TrHYECKOro
OCBOEHHA Bag paGor Pe3yabTatnl pador
CTPOEHHS MECTOPOKICHHS
MeCTOPOXICHHS
Oco0o
IIpocroe | Caoxaoe
CJI0KHOE
OnuHo4HOE
onpoboBaHue B
CKBa)XMHAaX Ha
., OpueHTHpOBOYHAS
KaXK bl
. 1 3 6 BenMuMHA K03 unmenTa
BOJIOHOCHBIA S —
TOPU30HT Ha 1 km? Thal
HCCIIEAyEMOT0
ITouckoBeIX 1 Y
y4acTKa B IUIaHe, IIT.
OLIEHOYHBIX AG
COJIFOTHBIE OTMETKH
padot B B B .
Ha6monenus 3a YPOBHeii BOJbI B
MEXEHb | MEXEHb | MEeXEHb . .
YPOBHEBBIM MABOJKOBBIiT H MEXECHHBIH
1 pa3B 2pazaB |3 pazaB
PEKUMOM IIEpHOJ, HHTEHCHUBHOCTh
MecHll, B | MecAll, B | MecHii, B
MO/A3EMHEIX BOJ B UHQWIBTPALIMOHHOTO
MABOJOK | MABOJOK | TIABOAOK
THIAPOreoIoTHYeCKUX IUTaHHS, THIPABIAYECKOE
1pazB 2pazaB |3 pasaB
CKBAXXMHAX COIIPOTHBIICHHE JIOKa
HEIEMO | HENENIO | HEMIENIo
BOJHOTO 0O'BEKTA
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KycToBoe KoadpdununenTtst
onpoOoBaHue BOJOIPOBOAMMOCTH H
OCHOBHBIX IbE30NPOBOAHOCTH,
BOJIOHOCHBIX 1 3 6 napameTp MepeTeKaHus,
FOPU30HTOB Ha 1 kM? THAPABINYECKOE
HCCENYEMOTO COIPOTHBIIEHHE JIOXKA
. _YYacTKa B IUIaHe, IIT. BOJIHOTO 00bekTa
JleranbHoii pa3Beaxu
MECTOPOKIOHIS B B B AG6CONMIOTHBIE OTMETKH
PO YPOBHE# BOZbBI B
MEXEHb | MEXEHb | MEXEHb
Hab6moneHnus 3a TIaBOZKOBBI ¥ MeXKEHHBIH
1 pa3B 2pazaB |3 pasaB
PEXHMOM HepHO, HHTEHCHBHOCTD
Mecdl], B | MeCsll, B | MECHII, B
HOA3EMHBIX U HHQUILTPALTOHHOTO
NIAaBOJOK | MAaBOXOK | MaBOAOK
MOBEPXHOCTHBIX BOJ IUTaHUA, THAPABIRIECKOE
lpas3B |2pasaB | 3pazaB
COIPOTHBIIEHHE JIOXKA
HEIemo | HEAEMO | HEAEeNo
BOJIHOTO OOBEKTA
OunpTpaioHHbIE
onpob6oBaHus
HousyueHue
TOPHBIX MOPOL,
MECTOPOXACHNS
Ha0IoeHHUA 32 .
(yrouHeHne KHMOM Onpenensercd NpoekTHOH M60 | YTo4HEHHE
THAPOTEOTIOTHYECKHX ﬁomeMme u CTeNHANTH3UPOBAHHOM THAPOTe0TOTHUECKHX
napaMeTpoB opraHusanuei rapaMeTpoB
TIOBEPXHOCTHBIX BOJ
OTAENBHBIX YYAaCTKOB
Ha JIOKaJbHBIX
MECTOPOKACHUS)
y4acTKax
MECTOPOXIeHHUA
Habmozenus 3a
TE€XHOTE€HHBIM YTouHeHHe ycioBuii
TUAPOIUHAMUYIECKHM tbopmupoBaHus
PEeXUMOM C BOJOIPUTOKOB B TOPHBIE
BBIBIICHHEM BBIPa0OTKH 1 NTapaMeTpoB
YCIOBHIA JPEHaKHON CHCTEMBI.
3KCIUTyaTalui KauecTBenHas u
OKcIuTyaranus Onpenensercs IPOeKTOM
JIpeHaXHBIX KOJINYeCTBEHHAS
MECTOPOKAEHHA ., OTpabOTKH MECTOPOXKICHHS
COOPYKeHHiA, XapaKTepHCTHKa
CKOPOCTH CHIDKEHHS pasrpy3ku MOA3EMHBIX
HAIopOoB B BOJ, XapakTep U
npUOOPTOBBIX MaciTadbi
MaccHBax 1o Mepe (UNBETPalIOHHBIX
Pa3BUTHUA FOPHBIX Aedopmaryuit
pabor
3. Pe3}’JIBTaTI>I THUAPOrCOJOTHYCCKUX I/ICCIIGJIOBaHI/Iﬁ SABIIAKOTCA HCXOOHBIMHA

NaHHBIMHM JJIs1 KaauOpOBKM MOJENM M pacuéTa mapaMeTpoB (GHIbTPALHOHHBIX

IIPOLIECCOB AHAIIUTHYCCKUMH METOdaMH. B cloxHBIX B 0C000 CI0XKHBIX YCIIOBAAX

IIPUMEHSCTCA YYHCICHHOC FGO(i)I/IJILTpaIII/IOHHOG MOACIHPOBAHHE B JBYMCPHOM

UK  TPEXMEPHOM IPOCTPAHCTBE. Pe3ynbTaToM TreoGMIBTPALMOHHBIX pacuéToB

SIBJISICTCA ITPOrHO3 HaunoOoJIee HGGJIaI‘OHpI/ISITHBIX ypOBHeﬁ H NaBJICHHSA ITOA3CMHBIX

BOA B TIpaHHNaX H3y4aeMOro MacCCHBa TOPHBIX IIOPpOA Ha CTagusiX OCBOCHHUI

MECCTOPOXKIACHHUS.
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ITpunoxenne Ne 3 k @enepanbHBIM HOpMaM
Y TpaBUjIaM B 00JIaCTH MPOMBIILIEHHOR
0e3onacHocTH «IIpaBuia obecneveHns
YCTOHYMBOCTH OOPTOB M YCTYIIOB

KapbepoB, pPa3pe30B U OTKOCOB OTBAJIOBY,
YTBEPXKACHHBIM NpHKa3zoM DeneparbHon
CITy>KOBI IO 9KOJIOTHIECKOMY,

TEXHOJIOTHYECKOMY U aTOMHOMY HaJI30PY
OT « » 2020 . Ne

BbBIBOP PACYETHBIX CXEM JE®OPMHUPOBAHHUSA U OIIEHKA
YCTOMYHUBOCTHU BOPTOB M YCTYIIOB KAPBEPOB, PA3PE3OB
1.  Ouenka ycToHUYMBOCTH OOPTOB H YCTYIIOB KapbepoB, pa3pe3oB
B 3aBHCHMOCTH OT JTana IIPOEKTHPOBAHUS M OTPaOOTKH OTKPHITHIM CIIOCOOOM
JOJDKHA BBINOJHATHCS METOJaMM, OCHOBaHHBIMH HA TEOPHH HPEHeIbHOro
pPaBHOBECHS, YHCIEHHBIM H (U3MYECKHM MOMAEIMPOBAHHEM B COOTBETCTBHM C
tabmuneit 1.
Tabmuma 1 MeTonsl OIEHKH YCTOHYMBOCTH OOPTOB KaphepoB, pPa3pe3oB Ha

Pa3IM4YHBIX dTallaxX UX NPOCKTHPOBAHHUS U OTpaGOTKI/I

Merompl,
Metozapl pusHIecKoro
OCHOBAHHBIE HA YucneHHblE U
OTan npoeKTHPOBaHUS U Merton MOJIETTUPOBAHHA H
N TEOpHH BapUALMOHHBIH
0TpabOTKHU Kapbepa, paspesa aHAOT Uil CrieIHAIbHEIE
NPENeNLHOTO METOIBI
HCCIIETOBaHUA
paBHOBeCHS
HpennpoektHbie paGoThl ° _ o o o}
BpeMeHHBIX KOHIUIHIA o ° o o
T30
ITocTOoAHHBIX KOHAUIMIH o ™ o) o)
TIpoexrupoBanue ) ° o o
IposiBneHne KPUTHIECKUX ° o ° °
meopmanuii Ipy IKCIUTyaTalud
TexHIUECKOE TIepEBOOPYKEHHE
O [ ] O o]
Kapbepa
«oy - JUIS BCEX 00BEKTOB BEICHHSA TOPHBIX pabor;
«» - Mt oOBeKTOB  BeleHWS  ropHeix  pabor  II Kjacca  OIaCHOCTH
51 pu KOMOHHUPOBAHHOM paspaboTke MECTOPOXICHHUS,

«O» - KaK JIOTIOJIHUTENBHBIM METO (110 PelICHHIO CIEMATH3APOBAHHON OpraHu3aIiyH)
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2. Ilpm omenke ycTOHYMBOCTH OOPTOB M YCTYNOB KapbepoB, pa3pe30B
HCXOIHBIE JaHHBIE BBIOMPAIOTCS B COOTBETICTBHM C BBIOpaHHOH MOZEINBIO
nehopMHUpPOBAHUS M KPUTEPHEM pPa3pyllIe€HHs NMPUOOPTOBBIX MAacCHBOB, CO3JaHHOM
Ha  OCHOBE  HHXEHEPHO-TEOJIOTMYECKOT0  M3y4eHHs M pailOHMpOBaHMS
MECTOPOXKIEHHUS.

3. B xadecTBe HCXOIHBIX TAHHBIX HCIIONB3YIOTCA (DU3UKO-MEXaHHMYECKHE
CBOMCTBa MaccUBa FOPHBIX ITOPOJ ¥ MIOBEPXHOCTEH OCNabaeHus.

4.  KoppekTHpoBKYy HCXONHBIX JaHHBIX JJS BBHINONHEHHS pPacyeTOB
yCTORYMBOCTH GOpPTOB U YCTYIIOB KaphepoB, pa3pe3oB HOIYCKAaeTCs OCYIIECTBIATH
Ha OCHOBAaHUM HATYypHBIX [JaHHBIX M pe3yJbTaToOB HAaONIOAEHHUH, OTpaXKalouX
(akTHUecKoe COCTOsSHUE MPUOOPTOBOrO MacCHBa.

5. VYuer ¢opMmbl Kaprepa, pazpe3a B ILUIaHe NPOBOTUTCA IO PELICHHIO
NPOEKTHOH WM CHEelHaIM3UPOBAHHON OpraHM3al[MH ITyTEM pPEIIEHUs TPEeXMEPHOM
3aJavy.

6.  IlapameTprl GOpPTOB U YCTYNOB KaphepoB, pa3pe30B OINpPENESIOTCS

- B COOTBETCTBHM CO CXEMOH, IpUBEIEHHOI Ha pUCYHKe 1.

. BPONKE-HIKHAR BPOMKR) He.

Ur (mopxuns
Bposxa-HvxHss Gposka)
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Pucynok 1. Cxema KOHCTPYKIIMH GOPTOB H YCTYNOB: A, Hyy, Hr — COOTBETCTBEHHO BBICOTA YCTYIIa,
IPYII YCTYTIOB, OOPTA; O, Gyy, Oxyu, Or— COOTBETCTBEHHO, YTOJI OTKOCA YCTYIIA, YTOJl OTKOCA IPYIIIIE]
YCTYIIOB, KOHCTPYKTHBHBIH YroJl 0TKOca IpyIIIbl YCTYNIOB M YIoll 0TKoca 60pTa Kapbepa, paspesa;
B, Bup — COOTBETCTBEHHO, IIHPHHA IPEAOXPAHUTENBHON U TPAHCTIOPTHOH GepMBI

7.  Onpenenende HauOoJiee HaNPSDKEHHOH MOBEPXHOCTH CKOJBXKEHMS
NPOM3BOJAMTCS HA OCHOBE QHAUTHMYECKHX pacueToB MM IyTeM BbIOOpa
A3 MHOXECTBA IIOBEPXHOCTE OCTabJIeHWs] MOBEPXHOCTH C MHHUMAJIBHBIM
K03(hOULMEHTOM 3araca yCTOHYHBOCTH.

8.  Ilpu mOCTPOEHMH TOBEPXHOCTH CKOJIBKEHHS OIPEACISIOT MOJIOXKEHHE

TpELMHBI OTPBIBA, yXOAAIIel B MaccuB Ha rybuny Hoo:

Hy =20 =25 1g(45-050,), (1)
' Y

rje: 6o — MPOYHOCTH IOpoj Ha omHoocHoe cxartue, MIla; Cp — cuemienne B maccuse, Mlla;
©n — YTOJI BHYTPEHHETO TPEHUS, Ipaj.; y—o0bEMHEI Bec, MH/M3.

9. Ha o»rame mnpemnpoeKTHBIX paboOT [domyckaeTcs MO PELICHUIO
CIeUHAM3UPOBAHHONK OpraHM3alMd ONpPENENIsATh MapameTpsl OOpPTOB U YCTYIOB
Kapbepa, pa3pe3a METOIOM aHAJIOTHIA.

10. TIlpm pacuere ycTOWYMBOCTH OOpPTOB M YCTYNOB KaphepOB, Pa3pe3oB,
B TOM 4HCNE C Y4ETOM BO3IEHCTBUS CEHCMHYECKHX CHJI M Harpy30K OT TFOPHOIO
00opyZioBaHHUS, C UCIIOJIB30BAHHEM TEOPHH MpPEIETbHOTO PaBHOBECHS, MPUMEHSIOT
MEeTObl anredpanyeckoro MM BEKTOPHOTO CIIOXEHHUS CHJI (MHOTOYTOJIbHHKA CHII),
a TakkKe METOABI, YIOBJIETBOPSIOIIME TPEM ypPaBHEHHSM  PaBHOBECHS
(cuJ1 ¥ MOMEHTOB).

11. Cxema pacdera MeTOJOM alredpanvyeckoro CIOKEHHUS CHJI MpHUBeIeHa

Ha PUCYHKeE 2.
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Pucynok 2. PacueT ycTOHYMBOCTH OOBOOHEHHOTO HM30TPOIIHOTO OTKOCA C YYETOM

BO3JCHCTBUS CEHCMHUUYECKHAX CHJI METOAOM anre6panqe01<oro CIIOXKCHHA CUJI

3 [(11 cos 1, + P cosl@—p) _ D, +APcos(45+0,5¢ )-Q, siné, )tg(pi + c,l,.+A}
cosa

"= sin(a - 1,) @
Z{Pi sin g, — P* 2 ") 4 APsin(45+0,50 )+ O, sin &, +B]
cosa
H +H, . 3
D[ — i,i-1 i+l }/3],- ( )
2
AP = P06 (4)
1 b
a+2-=| —————
3[tg(45—0,5¢)}
QC=K0‘K1.P'kc (5)

rae: P — Bec 6moka, MH; a — yron otkoca, rpai.; 4 — yroj HakJOHa OCHOBaHMs OJIOKa, rpaj.;
P® — Bec «cBoGomHoi» (Haxonfmiedcs BhINIe JHHAM OTKOCA) BOABI B mpelenax Onoka, MH;
D; — cuna ruapocrarudeckoro gasinenws, MH; H;ir;, H;i— Hanop Ha rpaHsx OmoxoB, MH;
l; — nmmHA OCHOBaHMS ONOKa, M; Y — IUIOTHOCTH BoAkl, MH/M®; AP— yaenbHas Harpyska oT
obopynoBanus, MIla; Pos — o61muit Bec o0opynoBanus/coopyxenns, MH; a — cpennee paccrosnue
MEXAY OIOpaMH, M; b — paccTosiHHE OT Kpas 000pyJOBaHUs/COOPYKEHHUS IO BEpXHEH OPOBKH, M;
Qi — ceiicmuueckas cuwia, MH; & — yrom Mexay MOBEpXHOCTBHIO CKOJNBXKEHHS M HaIlpaBICHHEM
CCHCMHYECKON CHIIBI, U3MEPEHHBI B BEPTHKAIBHOW IUIOCKOCTH, rpad.,; Ky — ko3 duiment,
YYUTHIBAIOINMM HAa3HAUYCHHUE COOPYXKEHHS U €ro OTBETCTBEHHOCTH (T.€. JJIS KaphepoB HPHHUMAIOT
1,5, s orsanos — 1,0); K; — xoadpdunuent, yauThHBalOmAi JoMycKaeMbie MOBPEXKICHUS 31aHMil
u coopyxenuit (K1=0,25 nma GoproB u Ki=0,12 g ycTymoB H OTKOCOB OTBAIOB);
Ke — K03 dHIMEHT CEHCMUYHOCTH, KOTOPBIH MpeACTaBIfeT co0O0M 3HAYEHHS YCKOPEHHS KOJIe0aH i
B 10JIX g; A — IONOJNHHUTENbHBIE yAEPXKUBAIOMUE CUNbl, MH; B — NONOJHATENBHEIE CABUTAIOIINAE
cuibl, MH.
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12. CxeMa pacyera METOIOM BEKTOPDHOTO CJOXEHHS CHJI HpHUBe[cHa
Ha pHCYHKe 3.

<, \V4
& AN
B ety
2y (WY P
®n R
2
, Dy l Rys 90°-
H P, ) 9
s et
A ¢

Pucynok 3 — Cxema pacuyéra yCTOMYMBOCTH OOBONHEHHOTO H3OTPOITHOTO OTKOCA
C y46TOM BO3JEUCTBUS CEHCMUYECKHX CHJI METOAOM BEKTOPHOIO CJIOXKEHHS CHII:
P; — Bec paccmarpuBaemoro Omoxa, MH; Cl;;i;, Cliiy, Cl— cunbl cuereHus,
HallpaBJICHHBIE MapaJUIeNbHO COOTBETCTBYIOIIUM rpanunam 61okoB, MH; D; ;. ;,D;; 4,
D~ cunsl ruapocTaTiveckoro JasieHds 1o rpaHunam OjgokoB, MH; R 1,R;i;, R;

— peakuuu no rpanunam 6nokos, MH; S — ceficMudeckas cuna, MH; f — yron HakioHa

CeMCMUYECKON CHUIIBL, Tpal.

13. Bribop pacu€THBIX cXeM OIpeleNiseTcs Ha OCHOBE aHalli3a reojoro-
CTPYKTYPHOI'O CTPOEHHUS IpUOOPTOBOrOo MaccuBa ¢ y4&TOM IPHHATOro MacIirada:
yCTYI, rpymnma YCTymoB, 6opT. CxeMbl M METOJWYECKHe IIOJIOXKEHHWS pacdera
YCTOMYHUBOCTH OOPTOB U YCTYIIOB KapbepOB, pa3pe30B NPUBEAEHHI B TabIuIle 2.

14. IloctpoeHue Boimyksioro mpoduns Oopra Kapeepa, paspesa
OCYILIECTBIISIETCS MyTEM MPUAAHUA KAKIAOMY €ro 3JIEeMEHTY MaKCHMAaJIbHOTO yria
Hak/noHa, OOECleuYMBAaIOUIEr0 ero YCTONYHMBOCTh M YCTONYHMBOCTH BCEX TIPYII
3JIEMEHTOB O0OpTa, HauMHas C HIDKHETO dJIeMEeHTa Ha yPOBHE JIHA Kapbepa, pa3pesa.

JlonyckaeTcsi NOCTpOEHHE YCTYIIOB OJUTOHATBHON (DOPMBI.
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Tabnuma 2 — CxeMbl pacyéTa yCTOMYMBOCTH OOPTOB M YCTYIIOB KaphepoB, pa3pe3oB

JomyckaeTcs onpeneisTs NpeaenabHylo
BBICOTY OTKOCA IIPH 3aJlaHHOM YTJIe

HOTaleHus o 0o (popmyie:

Ycnosus
Ne PacueTHas cxema Kpatkoe onucanue
HIpUMEHEHHS
1 o Jiis peanbHOTO OTKOCA paciueT TOIDKEH OtcyTcTBHE
g @ | BRIMONHATECA MyTeM IOC/IEA0BATENLHBIX HeONMaronpHATHBIX
npAOIIKEHHH ¢ UCTIONb30BaHUEM METO/IOB, | IOBEPXHOCTEMH
[IpUBEACHHBIX B MyHKTaX 7-9 HacToOAMIEr0 ocnabneHus, 1ubo
H IpunoxeHus. TIOBEPXHOCTH
ocabneHus

HanpaBJeHsl H0J
yroiamu: -5°<p<-60°

HInprHa Mpu3MB! BO3MOXHOTO 00pYIHEHHA

m = (H, - K)ctgh

HpPUMEHSETCS TPH
yemoBuw h' <Hgp 1
H<H,

H< =
a+o
1-_|tg 5 ciga
2 f mem PacueT BHINOIHACTCA MyTEM OtcyTcTBHE
TOCTIEI0BATENbHBIX TIPUOIIDKEHNI ¢ HeOIarompuATHBIX
HCIOJTb30BaHHEM METOJIOB, IPUBEICHHBIX B |IOBEPXHOCTEN
nyHkTax 10-12 HacTosmero ITpuinoxenus. ocnalineHus, HOpoabl
€ HU3KOH Hecymiei
CTIOCOGHOCTRIO
p<13°, a<(45- 0,5¢)
3 m BeicoTa BEpTUKAIBHOTO YCTYIA: OT1cyTcTBHE
SN A HEeOJIArOpHATHBIX
NN N MOBEPXHOCTEH
BN AN ocnabnenus, 6o
SR \\\\\\H\ N HIOBEPXHOCTH
NURNURNY N A ocabnenus
He Ss > 0sL o  |HiupuEa npEsMB BO3MOXHOTO 06pymenus  {HATIPABJICHEI IO
NS SN R YrIIaMu:
[ T m=Hy,Jo,/C 1g(45-05p) 5°<B<-60°
\\\ ~ \\\ \\\ \\\ \\\ \\\ \\\
4 m BeicoTa BepTHKANEHOrO ycTyna Heb6narompusaTHoe
- 3aeraHne
20, 1% TOBEPXHOCTEHN
r !
|| Hz=n+ tg(ﬂ)ctg(ﬂ - (0') ocnabaeHus,
’d / 4 HANpaBJIEHHBIX B
1
H's || }/ ) , CTOPOHY
e / B = C'cos @', BEIPa0OTaHHOTO
L] yeos(F)sin (8 — ¢ TPOCTPAHCTBA NPH
%f/ B>¢". Cxema
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Bricora yctyna
¢ sinacosg’

y sinlg— Hsin(f—¢)'
IlxpuHa NPU3MBI BO3MOKHOTO O0pYIICHHS

m= Hl(ctgB - ctgar)

H=

He6naronpusrHoe
3alleraHue
TOBEPXHOCTEH
oclnabeHus,
HampaBJIeHHbLIX B
CTOPOHY
BbIPab0OTaHHOTO
MPOCTPaHCTBA IIpH f
>@' M yriie oTKoca o>f

Hap

Bricota yctyna

C'cos¢’

H=
yeospsin(B — ¢’ ){1 — Jetg (@tg(B))

IlIupuHa IPH3MBI BOSMOXXHOTO 0OpYIIEeHHS

m=(H - H90)ctgp — Hetga

VeTyn cloxeH
CHIIBHOTPEIINHOBATEI
MU [IOPOJIaMH.
HeOnaronpusatHoe
3ajierafnye
NIOBEPXHOCTEH
oclabiieHus,
HaIpaBIEHHBIX

B CTOPOHY
BBIpabOTaHHOTO
TPOCTPAHCTBA HPH
f>p' u yrie oTkoca a>

I

p
HAJIIA

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

Bricota yetyma VYcryn, mogcedeHHbIHA
ABYMS
3 [1 +1g 2'// TIOBEPXHOCTAMH
=— - . ocnabnenus

¥ sm(é’l + 62Xctgy/ - ctga)

[ Cjsin s, Cysin &y
. t + : !
sin ﬂl(tgl// - tg¢1) sin ﬂz(tgl// - tgq)z)
. sin (5 1+5 2 )
gy =
2 2
\/ c1g By +cig By - 2cigPycighy cos(61 + 52)
sin 8yctgPs + sin S5c;
crgy’ = S1ctghy + sin Sycighy
sin (5 1+0 2)

[1Tnpuaa pu3Mbl BOZMOXKHOr0 00pyLieHUS

3\/1 + tgzv/
m = ———————

ysin(8 +55)
{ Cjsin &y Chsin 8
sin ﬁl(tgy/ - tgq)i) sin By (tgy/ - tgqp’z)
3a0TKOCKa [10 HACTIOEHHIO. HeGnaronpusrtHoe
BeicoTta ycTyma: 3aneraHue
H,, TIOBEPXHOCTEH
= —1 rocdal ocnabieHus,
ctgargd HanpaBAeHHBIX
C' B CTOPOHY

¢ =arctg tg¢' +— BBIpabOTaHHOTO

MpOCTPaHCTBA TIp4 f
>@' ¥ yriie otkoca a=f
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sin o

- sin(a - @) g
X [O,5(3ctg£ —ctga )sin(a - (0:,) +
+ ctge cos(a + a)cos(é‘ -, )]

CosQ,
sina
b=—7r——-x
sin(a - ¢,)
2C, , C, '
X cos @l ctge ——"(ctge — ctga )cos @]
Y 4
C, cosg,
c=—=~2—"1_
ysin(a - ¢} )
1lInpuHa NpU3MBI BO3MOXKHOI0 00pyIIeHUA
_ H-b
2asin

_ 450 _®,
=45 A

HOCTIEI0BATENRHBIX TIPUOIIIDKEHUH ¢
ACHONB30BaHUEM METO/OB, TIPHBEICHHbIX B
nyHKTax 10-12 sactoamero [Tpuioxenus.

9 Pacuer BBITIONHAETCA ITyTEM HaknoHHoe u kpyToe
NOCTICAOBATENBHBIX MPHOMKEHUI ¢ 3aIEraHue CJI0EB C
HCMONB30BAHUEM METOJOB, IPUBEICHHBIX B (HaZeHHEM B
nyHkTax 10-12 Hacrosmero [IpmnoxkeHus. CTOPOHY

BbIpabOTaHHOTO

YacTHEIM CITy4a€M sBIHCTCSA OTKOC, MPOCTPAHCTBA IIPH
NO/ICEYCHHBI HapyIeHueM. B sToM ciydae  g<B<90 u p>¢’
MOBEPXHOCTh CKOJIBKECHHUA B BEPXHEI YacTH
COBIAAAET C HAPYLICHHEM.

10 20 PacueT BBINONHAETCS MyTEM Honoroe 3aneranve
NOCIIEI0BATEbHBIX NPUOIIDKEHHH ¢ MOBEPXHOCTEH
HCIIONE30BaHMEM METOJOB, IIPHBEACHHBIX B {ocablieHHA pH
nyHkTax 10-12 Hacrosmero [Tpunoxerns.  |[f<g’, -5<Bf<25°

11 PacueT BBIIONHAETCS ITyTEM Hanwmaue cnaboro

cios, obdmee
COIIPOTHUBICHUEC
CHBUI'Y KOTOPOTO
HIUKE, YeM Y
BhIIIE3aIerarO X
opoJ
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12 PacueT BHIONHSAETCS MTyTEM MynbsnoobpazHoe
‘ NIOCTe IOBATEBHBIX TIPUOIIDKEHNI ¢ 3ajleTaHue NOopoJ.
HCIIONIE30BaHAEM METO/IOB, IPHBEICHHBIX B
nyHkTax 10-12 HacTosmero I1punoxeHus.

13 e JledopmupoBaHme 0TKOCa ITyTEM H3rHba Hanmune
AV L [coroeB KpyTONafaroIIuX
AT [TV -
SRR RRE B xauecTBe MpHOIIDKEHHOTO U Ipyboro TIOBEPXHOCTEH
ARSI N {
A TIOIXO/Ia AOMYCTHMO BBEICHHUS B YTOJ ocnabeHus,
AN N H30TPOIHOTO OTKOCA (0lys) TIONPABOK (A0) HAa |HaNpPaBIeHHBIX
AV OCHOBaHHH Tpaduka (PHCYHOK 4): B MaccHB (00paTHOE
A UNARER
AR <
A a =a. —Aa najeHue) mpu 60<
3 cn u3z ﬂsgo

= ' Jlnst Gonee TOUHOM OLIEHKN HEOOXOANMO
TIPOBOAUTD (PU3MUECKOE WM YUCIEHHOE

MOJIEIUPOBAHHE.
14 |Kom6unarys pa3inM4HBIX BUIOB Pacuer BBIMOIHAETCA MyTEM I'eonoro-cTpyxTypHOE
JeopMUpOBaHUS MOCIIEJ0BATEbHBIX TPHOIIKCHHI ¢ CTPOCHHE OTIMYACTCA
HCTOJIb30BAaHHEM METOIOB, IPHBEICHHBIX B |OT cxeM 1-13 win
myHktax 10-12 HacTosmero IprnoxkeHus NPEACTABIIACT
W/WIH ¢ IPUMEHEHHeM DU3MIeCKOTO WITH ¥X KOMOMHaLMIO

YHUCJICHHOT0 MOICITMPOBaHNA

H, a — BBICOTa, M. ¥ YTOJI HaKJIOHa, rpaj. 6opra, ycryna; H; — BEICOTa BEPTUKAIBHOIO OTKOCA; Hop
— rny6uHA TpemMHBI oTphIBa, M; C — clemleHne B Maccupe, MIla (1/mM%); C' — clemeHue 10
NOBEpXHOCTH ocnabnenus, MIIa (1/M%); ¢ — yron BHYTPEHHETO TPEHHA MACCHBA; ¢ — YTOJ TPEHHS
TI0 TIOBEPXHOCTH OCAGNeH s, TPajl.; y — INIOTHOCTH TOPHBIX mopoa, MH/M? (1/M); £’ — yron capura
110 KOHTAKTY CJIOEB, TPajl., Ocp — CPEIHAS HHTEHCUBHOCTH HOPMAILHOTO HANPAXKEHUA 10 Hauboee
HaNpsKEHHOMY KOHTAKTY; 0p — IIPOYHOCTh Ha OHOOCHOE pacTskenne, MIla (T/mM%); m — mmpuHa
IPU3MBI BO3MOXKHOTO 0OpyIIeHus; f — yrojl HaKJIOHa IOBEPXHOCTH OcjaabneHus, rpax.; fi u B2 —
yrabl HakJIOHa MOBEpXHOCTEH ociaabneHus, rpad.; o; U J2 — YIJIBI MEXIY MOBEPXHOCTSIMH
ocnabieHus U MPOCTHPaHUEM YCTYIa, Tpajl.; i — YroJl HaKJIOHA IMHUH CKPENIEHUs MOBEPXHOCTEH
ocnabneHus, rpan.; ' — Yrol HaklIoOHa JMHHH CKpeIIeHHS TOBEPXHOCTEH ociabneHus B
IUTOCKOCTH, NEPHEHIUKYIAPHONH IUIOCKOCTH OTKOCa, Ipad.; € — Yrol HU3jIoMa [OBEPXHOCTH
CKOJIBKCHHS B OCHOBAHHH OTKOCA, I'PaJl.; Gc; - YTOJI OTKOCA B CIIONCTOM MACCHBE, IPajl; Oz - YOI
0TKOCa B H30TPOITHOM MacCHBe, Ipaj; 4a — NOoNpaBKa K yIily OTKOca, Ipaj.

3HaKk MUHYC TIpH yIilax NaJeHus MOBEPXHOCTER ocnabnerus (f) o3Ha4yaeT HalpaBlieHHE B CTOPOHY
MaccuBa, 6e3 3HaKa MHHYC — B CTOPOHY BBIpaOOTaHHOTO MPOCTPAHCTBA.

Cxewmsl 4-6, 8-9, 13 npuMeHHMBI IIPH YCJIOBHH, €CIIH IPOCTHpaHUE MOBEPXHOCTEH ocinabneHus
OTJINYAETCA OT MPOCTHPAHUS ITOBEPXHOCTEH OOPTOB M YCTYIIOB KapbepoB, pa3pe3oB He Oonee qeM
Ha 20 rpag.
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a - PH TIOJTHOM ONPOKHABIBAHAH CIIOEB 0 - Ha MOMEHT cKauKa JeopMaIiuu
(cmemenus 0,5-2 M 1 mupuHa 3axkonos 0,3-0,6
M nipu H=100 M; cmemenus 1,0-4,0 M u
mpuHa 3akoiioB 0,5-1,0 m mpu H=200 M;
OTHOCHTEINBHBIE JIeOopMalliH 3a IPU3MOH
o6pymenns (5-10)-10-%)

o 6 | RN

Aa, (...} -_

ey 2 2 3 Iﬁ:x
;‘N H ' /"
10 10 V
4 5 4
5 / 5

i g 0

~8 ~70 90 B (.7 50 ~70 290 B. ..°)

B - IIpY IIOSIBIIEHNH BUAUMBIX TpeinuH (cMmemernns 0,1-0,2 M npu H=100 M; cmemenus 0,2-0,4 M
npu Y=200 M; oTHOCHTeNbHEIE nedopManuu B Ipu3Me o6pymenus (2-6)-10-%)
. sa, .

o
1 20

15 \
13 '(4 \t\

10

5

g
50 =20 290 80 P, (.7}

PucyHok 4 — I'paduku mompaBOK K YIJIaM MOTAII€HHS H30TPOMHBIX OTKOCOB Oy
NpH OINpEAEICHUH IpPENENbHEIX YIJIOB HakiIOHa OOpPTOB B CJIOMCTHIX MAacCHBaXx

no cxemaM 8 ¥ 12 Tabmumpl 20 1 — g =57°9'=17°; 2 — q_=52°¢'=17°;

3—a,=529=24°;4— q,=520=30;

15. Tlpu 4ducieHHOM MOJENUPOBAHMHM pacdyeT KodGhOHIMEHTa 3amaca
yCTOWYMBOCTH OOpPTOB M YCTYNOB KaphepoOB, Pa3pe30B OCYIIECTBISAETCS IMyTEM
IIO3TallHOTO CHYDKEHHS MPOYHOCTH Ha CHBHUT 0 MOSIBIEHHS B pacyeTe MIacTUYeCKUX
nedopmarmii.

16. Koaddunuent 3amaca, MONYyYEHHBI METONOM CHIKEHHS IIPOYHOCTH
NpY  4YHUCICHHOM MOJEIUPOBAaHUM, OKBHUBAJICHTEH KOS(MOHUIMEHTY  3amacy,
OIpenensieMoOMY METOJaMH NPeIeTIbHOTO PaBHOBECHSL.

17. UucneHHBIM MOJENMPOBAHUEM IOIMYCKAETCS ONPENeaTh MapaMeTphI

HaHpH)KeHHO-He(bOpMI/IpOBaHHOFO COCTOsSIHUA HpI/I60pTOBOI‘O MacCCHUBa.
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18. Ilpu uCmONB30BaHHU  BEPOATHOCTHOTO  IMOIAXOAA  BEPOSATHOCTH
OOpyIlIeHUS OIpeneNnseTcs ¢ IOMOIIBI0 CTaTHUCTHUYECKHUX MHOroNapaMeTpUYECKHX
METOJIOB B paMKaX CTaTUCTUYECKOM H3MEHYHBOCTH KaXAOro U3 (hakTopoB Kak
COOTHOIIIEHHE IOJH K03(h(UIMEeHTOB 3amaca MeHbIle UM paBHOMY | KO BceMy
00beMy MpOBEIEHHBIX UTEPALUil, BHIPAXKEHHOE B IPOLICHTAX.

19. Ha o3rtamax TpPOEKTHPOBaHHA M  OTPabOTKH  MECTOPOXKICHHUS
BEPOATHOCTHBIN IMOAXOA MPHUMEHSETCS KaK JOMOJHUTENbHBIA A Gojiee TOYHOIO
ydeTa BIHSHUS U3MEHYHUBOCTH (AKTOPOB B BHIOPaHHBIX HOPMAaTHBHBIX KPHUTEPHUAX
YCTOHUYHMBOCTH.

20. Ilepen npuMeHEHHEM  BEpPOSTHOCTHOIO  IOJAXOAAa  JOILyCKaeTCs
UCKITIOYEHHEe OJHOTO HJIM HECKOJbKMX (AKTOpOB IIyT€M BBISABICHHS aHAIU30M
YyBCTBHTEJIHLHOCTH HU3KOTO BIUSHUA (PakTopa (MeHee 1%) Ha pe3ynbTaThl pacyeTa.

21. BeposTHOCTHBI  aHaANU3  JOJDKEH  IPOBOAMUTBCA  OTHEIBHO
IUTSL pa3iMYHbIX MacIITaboOB: YCTYII, FPpyNIa YCTYIIOB 1 OOpT.

22. ®usnyueckoe MOIEIUPOBAHHE HCIONB3YeTCS IS OLEHKH CMEHIeHHH
M OmpeleNeHHs MexaHu3Ma  AeHOPMHpPOBaHHMsS  NPHOOPTOBOTO  MacCHBa
IpU COONIOIEHUH KpPUTEPHEB OJO0HS.

23. B pacderax YCTOMYMBOCTH OOpPTOB KapbepoB, pa3pe30B HOJDKHO
YYUTBIBAaTbCSl  BIUSHHE BCEX BOJOHOCHBIX TOPHU30HTOB, IPEICTaBICHHBIX
B IpuOOPTOBOM MAacCCHBE.

Onenka BO3MOXXHOCTH NpOABJICHUS (QHIBTPAlMOHHBIX AedopManuii ITOJDKHA
OCYIIECTBIATBCA C  Yy4eTOM OCOOEHHOCTEH  pexmMma IMOJ3E€MHBIX  BOI,
IpaHyJIOMETPUUYECKOTO COCTaBa FOPHBIX MOPO U 3aMOJIHUTENEH B TpeIHaX.

24. B MHOroseTHeMep3nbIX MOpojax Npd OOOCHOBAaHUHM KOHCTPYKTHBHBIX
napaMmeTpoB OOPTOB U YCTYIIOB KapbepOB, pa3pe30B H OTKOCOB OTBAJIOB HE0OX0aMMO
YYUTHIBATh BIUSHUE TAIUKOB Ha UX YCTOHYNUBOCTE.

25. BnusHue Harpy3oKk OT OOOpYyIOBaHHS, 3HaHHA WJIH COOpYKEHUI
Ha YCTOMYMBOCTh YCTYNOB Kapbepa, pa3pe3a, CIO0XEHHBIX CKaJbHBIMH

H TINOJYCKAJIBbHBIMH IIOpOAaMH, MOOJDKHO YYUTBIBATHCA HpHA CTAlHOHAPHOM
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pa3MerneHnn 00OpYAOBaHUSA. YUeT BIUSHUS Harpy3oKk OoT oOOpyZOBaHHUs, 3JaHUMH
WJTH COOPYXXEHUI Ha YCTOMYMBOCTD YCTYIIOB Kaphepa, pa3pe3a ClI0XXEeHHBIX ClI1a0bIMU
nopoaaMu (TJMHUCTBIE, CYTJIMHUCTBIE, CYyIleCYaHble OOBOJHEHHBIEC) SBIAETCS
00s3aTeNIbHBIM BO BCEX CIydasX, 3a MCKIIOYEHHEM KpaTKOBPEMEHHBIX Harpysok,
BO3HHUKAIOIIUX [IPH TI€PEIBUKEHUE 000Dy I0BaHHSI.

26. VYdyer TropHOro oOOpymOBaHHMA, 3OaHWK  WIM  COOPYXEHHUH
NPU UX PacIOJIOKEHNHN Ha OepMax JOJDKHO OCYIIECTBIJIATHCS B INIOCKOW ITOCTAHOBKE
(6e3 ydera 6oxoBoro 3axuma) 1o Qopmyie 4, mub0 ImyTeM yBEIHMYEHUS BBICOTHI
yCTyIla Ha MOIIHOCTb SKBUBAJIEHTHOTO CIIOS /3!

P P
h=——=, ™
aby vy

rae: P — Bec obopynosanus (coopyxenus), MH; P,s — naBileHHe, CO3aBaeMoe 000OpYIOBaHHEM,
MIla; y — ymensHBIM Bec ropHoii mopoawl, MH/M?, a, b — numeiiHBIe pasMepsl 060pPyIOBAHHS,
3JTaHHS WIIH COOPYI)KCHHS B IUIAHE, M.

27. Pacdyer yCTOMYHMBOCTH YCTYNOB KapbepoB, pa3pe3oB JOJDKEH
BBIIOJIHATLCS JJIA BepxXHed uacTW ycTyma (mepBble METphl OT BepxHeit OpoBKH)
¥ Ha BCIO BBICOTY (pHCyHOK 4). Bribop cxembl aehopMHpOBaHHS YCTYIIOB
OCYILECTBIISIETCS B COOTBETCTBUH C TaOnHIeEH 2.

WIOWAIKE
pRisieICRIR
OOOPY ACBaEI

| pd |

HOBEPXHOOTH CROFRACRAR kd
Ao RAGUAAROH PRIMERICHIR /

N
oﬁvm»gm:\ N

. \ ~,
3 \ .
N
o ™

N

\ AOBEPRHOCTL CROTEREHIA
B OPATPYACHHOM YCTYNE

Pucynok 4 — Cxema pacuera yCTOHYMBOCTH yCTyma C Y4YeTOM BJIMSHHS Beca
000pyIOBaHus, 3TaHUH, COOPY>KEHHH.

28. Jlns BbIOpaHHOI CcXeMbl pacyera ONpenenseTcs BEIMUYMHA TPEIMHBI
OTpbIBa 10 opMyJIe:

_2C,ctgl45-¢,)- P,

Hy, = =, 8
% » )
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HpI/I OTpI/IIIaTeJIBHOﬁ BCIIMYHUHC Hgo JUIMHY TPEIIMHBI OTPbIBA HCOGXOJ_’[I/IMO

IIpUHUMATh PaBHOH HYIIIO.

29. Ilpu BBIIOJHEHHH PacueTOB YCTOHYUBOCTH OOPTOB M YCTYIIOB KaphepoB,
pa3pe30B KPATKOBpEMEHHOE CEHCMHYECKOe BO3NECHCTBHE MPH 3eMIIETPSCCHUAX
JIOIDKHO YUYMTHIBATECA IIyTEM BBEIECHHUS JAONOJHHUTENLHOW TIOPHU30OHTAIBHON
ceficMuueckoii cuiel B ¢opmyny (2). Benuuumna ceficMuueckodt cuimbel  Qc
ompezensercs 1o gopmyine 3.

JlommyckaeTcsi y4eT KpaTKOBPEMEHHOrO CEHCMHUYECKOTO BO3AEHCTBHSA 3a CYET
YBEJIMYEHHS HOPMaTHBHOrO Kod¢QuIMeHTa 3amaca ycToHunBocTy. [Ipu 3TOM BBOA
IOTOJHHTENHHOM TOPU3OHTAIBHON CeMCMUYECKOH CHIIBI B ypaBHEHHe OanaHca CHII
He Tpebyercsl.

30. MakcuMaibHOE YCKOpeHHe celicMUYecKHX KojieOaHWi IrpyHTa IOJDKHO
ONpeNEeNAThCA IIPH BEPOSTHOCTH BO3MOXHOIO IIPEBBINIEHHS HHTEHCHBHOCTH
semiieTpscenuii B reuenue 50 et — 10 %.

31. IllupuHa npenoxpaHUTEIbHON OepMbl NOJDKHA ONpEAENAThCA HCXOMS
3 obecrieyeHHs ee YJaBIUBaIoIIell CIOCOOHOCTH M HEPeIBIKEHHS TOPHOTO

00opyIOBaHUA:

B,+B,
B =max ) (9)
B +B,

rae: B, — mmpHHA OCHIIH, M; By~ mupuHa 6epMbl TS 3a/lep>KHBaHUs MaIAlOMuX KaMHeH, M; Bos—
MUHAMAIBHAS IHApHHA paboueill yacTu OepMbl, JocTaTouHas A Ge30MacHOr0 pa3MelleHHus H
paboTsI 060pyIOBaHHUS IO OYUCTKE OEPM OT OCHITIEH, M.

32. Tlpu BepOATHOCTHO#H OLIEHKE YCTOHYMBOCTH YCTYIOB IIUPUHA
IpenoXpaHuTeNbHOI GepMBI onipeenseTcs 1o Gpopmyle:

B= By, +Bp +Bs¢, (10)
rae: By~ MUpuHA TpU3MBI BO3MOXXHOTO 00pyIleHus, M; B, — IupuHa pa3Baja 1ocie
nedopMalMi C BBIIENEKAIEr0 ycryma, M; B,y — 3d¢exTnBHas MUpHUHA GepMbI
(ocTaBinasicss 4acTh OepMBI IMOCJTE OCHITM W pa3Baja BEHIIENEXKANIEro YCTYyIa),
KOTOpas MIPHUHUMAETCS:

- He MeHee 2 M I JTF0OBIX YCTYIIOB Kapbepa;
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0 M m1s8 HIDKHEX YCTYNOB INpH [0pabOTKe Kaphepa INpH YCIOBUH

HHCTPYMCHTAIIBHOI'O MOHHTOPHHIa B PEXHME DPEAIBbHOIO BPEMCHH CO CILTOIITHOM

30HO# MOKPBITHA paboueil 30HbI WK pU OE3IIIOAHOM BEIEMKE.
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[Mpunoxenue Ne 4 k DenepanbHbIM HOpMaM
¥ TpaBWJiaM B 0071aCTH MPOMBILIIICHHON
6e3omacHoctu «[IpaBuna obecneueHus
YCTOWYMBOCTH OOPTOB U YCTYIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEp)KIEHHBIM Ipuka3oM DenepanbHOi
CITy>OBI 110 3KONOTHIECKOMY,

TEXHOJIOTHYECKOMY H aTOMHOMY HaJ30pY
OT « » 2020 . Ne

BBIBOP KOY®GUITUEHTA 3ATIACA YCTOHUYHUBOCTH BOPTOB U
YCTYIIOB KAPBEPOB, PA3ZPE30B 1 OTKOCOB OTBAJIOB

1. HopmartusHble K03 (GUIIMEHTHI 3amaca yCTOMYMBOCTH OOPTOB M YCTYNOB
KapbepoB, pa3pe30oB INpH  IETEPMHHUPOBAHHOM  IIOAXOZIE  BbIOMparoTCs

B COOTBETCTBUH C Tadmuuei 1.

Tabmuna 1 - HopmaTtuBHble K03((UIMEHTH 3amaca YCTOWYMBOCTH OOPTOB

U YCTYTIOB KapbepoB, pa3pe3oB

IIpoexTnpoBanne Ans
X Craauu 1o IKcmIyaTanusi u IIpu
apaKTePHCTHKA ZopaboTkH OTBETCTBEHHBIX .
Hayaja TeXHHYECKoe . Ge3moaHOM
O0TKOCa Kapbepa (MeHee 3 | COOpYKeHHii B
IKCIUIyATALMH | MEPEeBOOpYKeHHe BbIEMKe
JIeT), JIET yalne Kapbepa
1 2 3 4 5 6
TMonmyckanbHbie U CKaJIBHEIE TIOPOAbL
Yeryn* 1,50 (2,00) 1,50 1,30 2.00 1,20
Vyacrtok opra, ‘
GopT 1,30 (1,50) 1,30 1,20 1,50 1,20
TlecyaHsle U rpaBeHCTHIE TOPOIbE
y‘gy“’ yactox 1,30 1,20 1,15 1,30 1,10
opTa, 6opT
I nmuaucTeie TIOpOAbI
Veryn 1,50 1,30 1,20 2,00 1,20
Yuacro bopra, 1,40 1,30 1,20 1,50 1,20
opT

s pabounx yCTYNOB MONYCKAIBHBIX M CKAITBHBIX MOPOX MPOMEXYTOYHOTO
KOHTYypa Kapbepa/pa3pe3a U CPOKOM HX CTOSIHHS 0 1 rona mpu BeIcoTe He Gonee 20

M. JOIyCTUMO HCIOJIb30BaTh HOpMAaTUBHBIA ko3bduuueHT 3amaca 1,2, Ipu BBICOTE

Ooiee 20 M — 1,5.
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IIpu mpoexTHpOBaHMM Kaphepa CO CPOKOM OKCIUTyaTallud MeHee 3 JeT
00s13aTeNBHO MPOBEJCHHE UHCTPYMEHTAJIbHOTO MOHHUTOPUHTA B PEXHUME PealbHOro
BPEMEHH C MOKPHITHEM paboueii 30HbI.

IlepeueHb OTBETCTBEHHBIX COOPYXKEHH ONpeeNnseT NPOeKTHAsS OpraHu3amus.

2.  HopMmatuBHBIE KOA)(UIUEHTHI 3aMaca YCTOHUYUBOCTH OTKOCOB OTBAJIOB
TIpH IETEPMUHHAPOBAHHOM TIOAXO0/i€ BEIOMPAIOTCS B COOTBETCTBUU C Tabnurei 2.
Tabmuma 2 — HopmaruBHble k03h¢UIMEHTH 3amaca YCTOHYMBOCTH Ui OTKOCOB

OTBAJIOB IIpA AECTCPMHUHUPOBAHHOM IOAXOAE B CelCMHUYECKH CIIOKOMHBIX paﬁOHaX

THn ocHOBAHHSA
IIpouHoe . Ciaaboe
p CiaabbIit
OCHOBAHHE " OCHOBAaHHE
KOHTAKT (CIIOH, o
(ocHOBaHHE (cmot,
MOIIHOCTEIO HE
IIPEJICTaBICHHOE MOILHOCTBIO
Gonee 2 METPOB,
CKaJIbHBIMH, > | ©omee 2 METPOB,
MpeACTaBICHHBIN o
MOJTyCKaJIbHBIMH TpEICTaBICHHBINA
TJIHHACTO-
Tan oTBaILHOM Macchl H [IeCYaHO- TJIHHUCTO-
N CYTJIMHHCTHIMH
IPaBUHHBIMH CYTJIMHUCTHIMH
IOpPOJaMH,
MOpOJaMH, IOPOJIaMH,
COIIPOTHBIICHHUE
COIMIPOTHBIICHUE COIIPOTHUBIICHHE
CIOBUTY KOTOPBIX
CABUTY KOTOPBIX C/IBUTY KOTOPBIX
HHXeE, YeM Y
HE HUXE, YeM Y % HUXKE, YEM Y
N OTBAJILHOM .
OTBAJILHOM OTBAJILHOM
Macchl)
Macchl) Macchl)
CxanpHas OTBaJIbHad Macca 1,15 1,20 1,30
Tlecuano-rIMHHACTEIE HOPOABI, CMECH
POJIEL, 1,20 1,20 1,30
MNeCYAHO-TIIHHUCTBIX U CKAJIBHBIX oponu,

ITpu 6eantodnoti mexHonozuy OMCLINKY OMEanos
JLnst Bcex TUIIOB | 1,10 | 1,10 | 1,15
IIpu pacnonooiceruu Ha omeane U 8 HeNOCPEOCMBEHHON BAUIOCINY OM He20 OMBEMCMBEHHO20 COOPYICEHUA, BHE
3A8UCUMOCIU OM MEXHONO2UU OMCLINKU

JIns BceX THIOB 1 1,30 | 1,30 [ 1,40

3. B celicMuUYecKH aKTHBHBIX paiioHax (celicMHYHOCTH 7 M Oojiee OamioB
no mwkaie MSK-64) ycToitunBocTh 60OpTOB U YCTYNOB KaphepOB, Pa3pe30B U OTKOCOB
OTBaJIOB JIOJDKHA OBITH obOecneueHa mpu pacuerax Oe3 ydera U ¢ y4eTOM IeHCTBHA
celiCMMYeCKOl CHIBl OT 3eMieTpsiceHuii. B 1epBoM ciaydae pacueTHBIN
k03dduIeHT 3amaca AOKeH OBITh He MeHee 3HaueHWil, NPHUBEIEHHBIX U B

tabmunax 1, 2. Bo BTOpoM ciydae, ko3pOHUIMEHT 3amaca ¢ y4eTOM BBEICHHUS B
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pacueT CefiCMHYECKHX CHJ AOJDKeH OBITh HE MeHee 3HAYeHHWH, MPUBEICHBIX B
TabsuIe 3.

JlomycKaeTcst BBIIOJHATL pacdeT YCTOHYHBOCTH Y4aCTKOB M G0PTOB Kaphepos,
pa3pe3oB, MOCTABJIEHHBIX B KOHEUHOE IOJIOKEHHe, 06e3 ydueTa CEeHCMHUYECKHX CHII
OT 3eMIICTPSICEHMH, pH 3TOM KO3(QQUUMEHTH! 3amaca, NpUBeAcHHbBIE B Tabmuue 1,
JOIDKHEI OBITH yBenwdeHsl Ha 0,05 mns 7-6ammbHo# 30HBL, 0,1 — anms 8-OGanspHOM
30HBI ¥ 0,15 — 11 9-0ayinbHOM 30HBI, IPU 3TOM KO3(GHUIMEHTHI, IPUBEICHHBIE B

Tabuue 3, He HCIONIb3YIOTCA.

Tabmuna 3 — HopmartuBHBIE KO(QQUIMEHTH 3amaca YCTOHYMBOCTH GOpTOB
H YCTYIOB KaphepoB, pa3pe3oB M OTKOCOB OTBAJIOB C YYETOM CEHCMHYECKHX

CHJII OT 3eMJ'IeTp}IC€HI/II71

Hanuune 0TBETCTBEHHBIX
XapaxTepucTHKA 0TKOCA COOpy KeHHit
OrcyrerByor | IlpucyrcrBylor
Pabounit ycryn : 1,00 —
Verynn B KOHEYHOM IT0JI0KEHUH 1,10 1,15
Boprt, yaactok 6opra, BpeMeHHO-Hepabouuit 60pT 1,05 1,10
Otgan (sapyc) 1,05 1,10

4. HopmaTHBHBIE KPHUTEPHH YCTOWYHMBOCTH YCTYNOB, OOpPTOB KapbhepoB
M pa3pe3oB IpH BEpOATHOCTHOM TIIOAXONE€ BHIOMPAIOTCS B COOTBETCTBHHU

¢ Tabmmuei 4.

Tabmuna 4 -~ HopmatuBHbie  ko3d¢uiyeHTsl  3amaca  yCTOWYMBOCTH

IIpHA BEPOSTHOCTHOM IIOAXOOC

Kos¢dunuent HJonycrumast
Macwra6 O6aacte npuMeHeHHs 3apaca BEPOSITHOCTDL
ycroifunBocTH | o6pymenns, [K3¥<1], %

Pabouwii o 1 roza.

HopaboTka Kapbepa ¢ TIPOBEICHHEM OOA3aTEIEHOrO
HHCTPYMEHTAJbHOTO  MOHHTOpUHTAa (B pexuMe 40%
pEAILHOTO BpeMeHH ¢ TIOKPEITHEM pafoueii 30HI).
besmrofHas TEXHOIOTHA.

He

Verymel DKCIuTyaTalis U TEXHHIEeCKOe IIEPEBOOPYKEHHUE.
Ty P Py YYUTHIBACTCS

TpoekTHpoBaHue K0 HaYaJa IKCILTyaTALMU OPH

N M 30%
YCIOBHM JOCTATOYHON FeOMEXaHMIECKOM H3YUeHHOCTH
MECTOPOXIEHHUA IO JAHHBIM OypeHNs CKBAKHH
IMpoexTupoBanue 10 Ha4ala SKCILTyaTallHH. 20%
(/)

Hanuvre OTBETCTBEHHBIX COOPYXKEHMIA.




55

HopaboTka Kapbepa. 1,20 20%
BesmonHas TEXHOJOTHS.

I'pynma ycTynoB | DKCIUTyaTais H TEXHHYECKOe NEpeBOOPYKEHHE

MeXIy IIpoexTupoBanpe N0 HaYaa SKCIUTyaTalllu MMpU 1.25 15%
TPaHCTIOPTHBIMY | YCIIOBHUH AOCTATOYHOMN r€OMEXaHHIECKONH H3Y4E€HHOCTH ’
che3aaMu MECTOPOXKICHHSA II0 JaHHBIM OYpEeHHUs CKBaXKHH
ITpoexTupoBaHue 10 Hayasa IKCIUTyaTalyH. 1.30 10%
Hanv4gue OTBETCTBEHHBIX COOPYKEHHH. >
HopaboTka Kapbepa. 1,20 15%

Besmonnas TexHoorug.

3KcrmyaTaun>1 1 TCXHAYCCKOC IICPEBOOPYKECHHUC

Bopt xaprepa B | IIpoekTHpOBaHHe 10 Ha4Yaja IKCIUTyaTauyy Ipy 130 10%
neIoM YCJIOBI/II/I Z[OCTaTO‘IHOﬁ reoMeXaHHYEeCKO I/I3y‘-ICHHOCTI/I ?
MCCTOpO)KIIeHI/Iﬂ 110 JAHHLIM 6ype1-n«1;1 CKBAOXXHWH
H QCKTHPOBAHHEC 0 HAYaJIa IKC aTaluy.
POCKTHD A TLLyaTal 1,50 5%

Hanwane oTBETCTBEHHBIX COOPYXECHUM.

5. HopMmaTuBHBIe K03 (UIHEHTHI 3amaca YCTOHYHBOCTH U BEPOSTHOCTH
oOpyleHus, mnpuBefeHHBle B Tabmunax 1-4, MoryT OBITh CKOPPEKTHPOBAHBI

A1 KOHKPCTHBIX YCJIOBI’Iﬁ Ha OCHOBAaHHH 3aKJIIOYCHHA CHCHI/IaJ'II/BI/IpOBaHHOﬁ

OpraHu3aliH.
6. HopmatuBHBIH KO3()UIHMEHT 3amaca YCTOWYMBOCTH JJII OTKOCOB
OTBAJIOB, bopMuUpyeMBbIX B peXuMe YIIPaBJIAEMBIX nehopMaruii,

HE perjlaMeHTHpyeTcs. BbINonHeHHe OTBAIBHBIX pabOT OCYIIECTBISETCS Ha
OCHOBAHMH 3aKIIOYEHMS CHEUalN3UPOBAHHON OpraHu3aiyu, Npu obecredyeHHd
MOHHUTOPHHTA COCTOSHUS TJIOMIAIOK Pa3TPy3KH:
00pa30BaHUA U PacKpPBITHUS TPEIIHH,
MOBBIIIEHUS CKOPOCTH OCEJaHHUs;
M3MEHEHHUS HaKJIOHA.
Pasmemenue ropaoro o6opyaoBaHUs JOJDKHO IIPOM3BOAUTHECS 3a IpeaeiaMu
30HBI aKTUBHOH AedopManuy.
Ilepexony Ha ¢GopMHpoBaHHE OTKOCAa OTBaja B PEXHME YIPaBISEMBIX
nedpopManuif JOMKHO MPENLIECTBOBATh IIPOBEJCHHE ONBITHO-IIPOMBIIIEHHBIX
UCHBITAHANA C OIpelNeNeHNeM KpUTepHeB Oe30MacHOr0 COCTOSHHS Pas3rpy304YHbIX

IUIOINAAOK H ITOpsaKa I[CﬁCTBPIfI, B ClIy4acC uX IIpEBLIIIICHUA.
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[Mpunoxenue Ne 5 xk @enepalbHEIM HOpMaM
¥ TIpaBHJIaM B 007aCTH NPOMBILITIEHHOM
6e3onacHoctd «[IpaBuia obecnevyeHus
YCTORYHMBOCTH OOPTOB B YCTYIIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEpXKICHHBIM IpHUKa3oM DenepanbHoOM
CITy)KOBI IO IKOJIOTUYECKOMY,

TEXHOJOTHIECKOMY U aTOMHOMY HaI30py
OT « » 2020 r. Neo

WH)KEHEPHO-TEQJIOI'MYECKOE U3YYEHHUE YCJIOBUH
®OPMUPOBAHHUSA 1 OIIEHKA YCTOHYHUBOCTH OTKOCOB
OTBAJIOB

1.  VcroiumBOCTH  OTKOCOB  OTBAJIOB  ONPENENAETCS  MHXXEHEPHO-
T€OJIOTHYECKMMH M THAPOTE€OJIOTHYECKMMH  OCOOCHHOCTSIMH  OCHOBAHHSA
IPENOoIaraéMoro y4yacTka CKIaAHpOBaHUS IMOPOJ, THIOM CKJIJAUPYEMBIX MOPOJ
M TEXHOJOTHel oTBanooOpasoBanus. PacdeTbl yCTOHYHMBOCTH OTKOCOB OTBajlOB
BBITIOJIHSIOTCS TEMH K€ METOJJAMH, YTO H PacyeThl yCTOHYMUBOCTH yCTYIIOB U OOpPTOB
KapbepoB, pa3pe3os.

2. Ilpu oOTCBIIKE OTBaJOB BO3MOXHBEI TPH CXEMBI HapymeHnsi

ux ycroiunBocTH (Tabnuua 1).

Tabmuma 1 — CxeMbl 1eOpMHPOBaHHUS OTKOCOB OTBAJIIOB

Ne PacueTHas cxema Kpatkoe onucanue YcnoBus npuMeHEeHHA

1 HapanomomBeHHbIH OTIOT3EHB, KonuuecTBo IMPOIHBIX
XapaKTepU3yIOILuiica I1aBHOMH CKaJIbHBIX [IOPOJ B OTBATLHOM

KPHBOJHHETHON MOBEPXHOCTHIO cMmecH He MeHee 80%.

CKOJIB)XKCHUSA, peanmylomeﬁc;l B T€NIC
OTBaJIa U BRIXOJAIICH B €T0 HIKHIOK

OGpoBKy
2 KoHTakTHBIH (II0J0MBEHHBIH) [Tpu HanW4uy HAa TOBEPXHOCTH
OTION3¢Hb, XapaKTepU3yIomuiics OCHOBAHHS IIPOCIIOS TalIbIX
MOBEPXHOCTHIO CKOJIbKEHHSA, KOTOpas NEeCYaHO-TTIMHACTBIX
YACTUYHO pealu3yeTcs B TEIe OTBAIA M [ OTJIOXKEHMI MOIHOCTRIO HE
IO KOHTAKTy OTBAJIbHBIX NIOPOX ¥ meHee 0,1 M, a TaroKke 1IpA
’ NOpoJl OCHOBAHUS «pa3aBIHBaHUN)» BECOM

OTBaJA CNIA0BIX CKIIATAPYEMbIX
TIOpOx
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TTonaroxonMBEeHHBIH OIION3€HB, |B cnabbix NopoJax OCHOBaHUA,

COIPOBOKAAIOMNICSA BHUIABITHBAHUEM [IPH HAIWYHYN HANOPOB BOJIBI B

cmabeIx nopox OCHOBaHHS. IOPOJIAX  OCHOBaHWsA, IIpU

Peanusyetcs B AByX ¢opmax: pa3JaBlIMBaHHUH BECOM OTBaja

3 cabBIX CKIaAUPYEMBIX HOPO,
a)= =% el et aged 6) @ Hanbonee HANPOKCHHAA |y  Taike  pa3BHBATHCS  MPH

[IOBEPXHOCTE  MPOXOMUT TIO  TEY grcpike spycoB OTBajla Ha
OTBaNa H CabBIM IOPONaM OCHOBAHHS, \cnafrie  MOPONBI  HMKHETO

6) Haubomee HanpsKeHHas fpyea

MOBEPXHOCTh MNPOXOOHUT HYEpe3 TEI0
jOTBaJIa, cnabuie I0OpoAsl OCHOBaHUA H
MO0 KOHTAKTY C IOACTHIAIOMIMMH
MPOYHBLIMHY MMOPOAAMH.

H — BrICOTa OTBaja (sIpyca); o - FeHEpaIbHBIR Yol 0TKoca OTBajla (Yroi spyca); o - Yyroji HaKJIoHa
OCHOBaHHs; h — MomHOCTE cmaboro ciosi B OCHOBaHMH 6OpTa WM BEIHYMHA 3arTy0JICHHS]
TIOBEPXHOCTH CKOJIBXKEHHUS B IOPOABI OCHOBAHHS.

3. B pesynprare HHXEHEpHO-T€OJOTHYECKAX M THIPOr€OJOrHMYECKHX
HCCIICNIOBaHUA NOJDKHBI OBITh M3Y4YeHBI: (PU3MYECKHE CBOMCTBA CKJIAMUPYEMBIX
IOpOJ, IPOYHOCTh MX B KYyCKe, CIABUI'OBBIE XapaKTEPHUCTHKH OTBAIBLHOM MAacChl,
CTPOCHHE OCHOBaHMS (HAaKJIOH OCHOBaHHS, HAIWYME INPOCIOEB CIAOBIX IIOPOJ
U HX MOIOMHOCTh, HAJM4YWe€ BOJOHOCHBIX TOPHU30HTOB, BO3MOXHOCTh OOpa3oBaHHS
TEXHOT€HHBIX BOJOHOCHBIX TOPH30HTOB B HIDKHEH 4YacTH OTBaja M B IMOpPOAAx
OCHOBaHHS).

4. H3yyenne  WHXKEHEPHO-TEOJOTMYECKHX  YCIOBHH  BBIIOJHSETCS
Ha CTaJMd COCTAaBJICHHS TIPOEKTa OTBaJla W YTOYHSETCH B  MpOIEcce
€ro 3KCIUTyaTallui IpH U3MEHEHHUH:

IIapaMeTpOB OTBaJla: BHICOTHI U POPMBI KOHTYPA;

TEXHOJIOTHH OTBalooOpa3oBaHUS — CX€Mbl (OPMHPOBAHHSA, IIPHMEHIEMOrO
000pyIOBaHHUS, HTHTEHCUBHOCTH CKJIAAHPOBAHUS;

COCTaBa U COCTOSHHUA CKIIaUPYEMBIX IIOPOJ.
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5. I'panunia  yd4acTKa  HMHXXEHEPHO-TEOJIOTHYECKMX  HCCIIEIOBaHHM

OCHOBAHHS NoA OTBANl YCTAaHABJIMBACTCA HCXOAs M3 JIMHEWUHBIX pa3sMepoB OTBaJIa

o 1
O HUKHECHU 6pOBKe, YBCIIMYCHHBIX Ha > BBICOTHI MPOCKTHPYEMOI'0 OTBaJIa B KaXKIAYIO

CTODOHY.

6.

COCTaB, 00BbeM U METOJUKA HHXXCHCPHO-TI€OJIOTHYECKUX HCCIIeIOBaHUMN

3aBHUCAT OT CTCIICHH CJIOXKHOCTH y4dacCTKa OTBaHOOGPaSOBaHI/IH. Crenenp CIIOXHOCTH

OIpeENAIOT Mo Hanboliee HebnaronpusaTHOMY dakTopy (Tabauma 2).

Ta6muna 2 — Kateropuu ClI0XKHOCTH YCIOBUI OTBaJI000pa30BaHuUs

dakTop Karteropus cj10kHOCTH
1 - mpocThbIe 2 - CJIOXKHBIE 3 — 0c000 CJI0XKHbIE
OcHoBaHHE [Ipouroe (ckabHOE) UK JucnepcHble HecBsA3HBIE | JlHCIEpCHBIE
MHOTOJIETHEMEP3J10¢e (IIpH OPOJBI CBSI3HBIEC TTOPOJBI
COXpPaHCHUH TEILJIOBOTO
pexxuma)
Yron Hak/IoHa MeHee 5 5-10 6omee 10
OCHOBAHHS, I'paJl.
'unporeonoru- OtcytcTBHE Mo3eMHBIX BoA | Hanuune HanmopHOro Hanuuue B oTBane
YECKHME YCJIOBUA | MM HAJIMIHE OJHOTO BOJOHOCHOTO FOPH30HTA | HJIH B €TO
BBIJIEPXKAHHOTO B IJIaHE B OTBAJI€ WK B €T0 OCHOBaHHHU
0e3HamopHOro BOJOHOCHOIO | OCHOBaHHH HECKOJIBKUX
FOPHU30HTA B OCHOBAaHUH HANOPHBIX
OTBaJIa BOJIOHOCHBIX
TOPH30HTOB
Cocrtas oTBanbHBIX | 1. OOIOMKY CKAJIbHBIX H IlecuaHo-rmMHUCTEHIE, CyrnuHHCTBIE
HOpOJX TIOJTy CKAJIBHBIX TTOPOJT C MECYAHO-CyTIeCUaHbIe
IPAMECHIO CYTTTAHUCTHIX WJIH | /M MOPEHHBIE
MOpPEHHBIX NOPOA He Goliee | OTNOXKEHUS
20%
2. Beunomep3ble
JTUCTIEPCHBIE TIOPOBI
3.JlpecBsiHO-11Ie0EHUCTHIE,
MIOPOJIbI BHE 3aBHCUMOCTH OT
COOTHOIIEHUS dHpaxiuit
CrpoeHue OpnnopoHOE Heongnopoanoe Heognoponnoe
OCHOBAHHUS
OI[HOpO).IHOC OCHOBAHHUC mpeacTaBJICHO OIHUM HHXKXCHCPHO-T'COJIOTHYCCKUM
JICMCHTOM
7. I/IHmeHepHo-reonomquKne HCCICO0BaHUA NPOBOISATCS HOCTaﬂHﬁHO.

Ha mepBoii cTamuu HMCCIEIOBaHHS BEIYTCA MO ABYM HPOQUIBHBIM JIHHUSIM

C pacCTOSHUSAMH MeXIy ckBaxxuHamu He Oojiee 200 M, HO He MeHee 3 CKBaKHH
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Ha npodunre. CKBaXHWHBI NPOEKTUPYIOTCA TITyOuHONH He MeHee 25% or
npeanonaraeMoii BBICOTEI oTBala. bypeHume CKBaXMHBI IIpEKpalllaeTcs I0ciIe
3aryOJieHds B CKaJIbHBIE TIOPOJBI HE MEHee, YeM Ha 2 MeTpa.

[TonoxeHne NpPOGHUIBHBIX JHHHA ONpPEAECNACTCS OpraHM3alMel, BemyIueH
HCCJIEIOBAaHMA, Ha OCHOBE aHajuM3a peinbeda MECTHOCTA H MPEAINOoNaraeMoro
HanpaBJIeHHs OTBaJI000pa30BaHHUS.

[To pesynpTaTaM wHccleNoOBaHWI MEpBOil CTaAWM OLIEHMBAETCS KaTEropus
CIIOXKHOCTH OTBaJloOOpa30BaHUA M IIPOBOIATCS HCCIENOBaHUS BTOpOHW CTanuu
no Haubojee OmMacHBIM  HampaBlieHUsM (OpodwmibHeIM  JiHHAM). Ecnn
MO pe3ysibTaTaM IepBOM CTaAuM HCCIeOBAaHUN YCTaHOBIIEHBI YCJIOBHS, CXOXHE
C OTBAJIOM-aHAJIOTOM, TO JaJbHEHIINe UCCIIeJOBaHUs BTOPO# cTauy He TpeOyroTcs.

KonuyectBo mNpoGWIBHBIX JIMHUA Ha BTOPOM CTanuW oOmNpeaensercs
OpraHu3anueil, Bexyllell HCCIENOBaHMS W/MIK pacyeThl YCTOWYUBOCTH OTKOCOB
orBaioB. [l 1-fi KaTeropu CIOXHOCTH YCIOBHH OTBalooOpa3oBaHHs BTOpas
CTaius WCCIENOBaHWN HE INPOBOAUTCA. PaccTosHWS MeXAy CKBOKHHAMH Ha
NpOQUIBHBIX JUHUSX HOJDKHBI COCTABIATH Ui 2-H U 3-# KaTeropuil CIOXHOCTH
ycnosuii He 6onee 100 u 50 M, COOTBETCTBEHHO.

8.  Bropas cCTagus UH)XXECHEPHO-TE€0JIOTHYECKUX UCCIeI0OBaHUM
3-H KaTeropuu CJI0KHOCTH YCIOBHH OTBaJI00Opa30BaHHUs AODKHA COAEPXaTh paboThI
C IpPUMEHEHHEM METOJOB CTaTU4YeCKOro 30HAMpPOBaHWA. JlaHHBIE  BHOBI
UCCIICIOBAaHUH IPOU3BOJATCS IO CEeTKE C pacCTOSHHEM MEXIy TOYKaMH
onpoboBanus He 6osee 100 M. 3amep TOPOBOro AaBJICHHS 110 TIYOMHE BITOIHIETCS
JUI K&XA0T0 BBIJCICHHOTO NPH CTaTHYECKOM 30HAUPOBAHMH OJHOPOTHOTO CJIOS HITH
yepe3 5 M (IIpH OTCYTCTBHH SIPKO BBIPAXESHHOM CIIOUCTOCTH).

0. Yacrora orbopa nmpob U3 CKBaXHH IJISA JIAaGOPATOPHBIX HCCIIEHOBAHHIMA
onpezaensieTcs HeOOXOTUMOCTBIO IMONy4YeHUs MoKaszarelelt (DU3HKO-MEXaHMYECKHUX
cBoiicTB. OOpa3nbl OTOMPAIOTCS U3 KAXIOrO BH3YAILHO BEIAEICHHOTO OXHOPOIHOrO

CJIosA, HpH MOHIHOCTH €ro0o boitee 2 M u3 KaXA0T0 ABYXMCTPOBOI'O HHTEpBAJIa.
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B 30He TOHKOH cinoucroctd (MeHee 1 M) dactoTa oTOOpa HOJDKHA COCTaBIIAThH
20-25 cM Ha | mOrOHHBIA METpP CKBaXXHHBL.

10. TIlpm  BHINONHEHHMH  HWHXEHEPHO-TEOJIOTUYECKHX  HCCIICHOBaHHM
JOIyCKaeTCs HCIOJb30BaTh re0U3nYecKue METOABI, P 3TOM PACCTOSHHUE MEXIY
CKBOXWHAMM Ha TNpOQHIBHBIX JHHHAX MOXeT ObITh yBenwdeHo He Ooiee,
YyeM B 2 pasa.

11. Ilpum wu3yyeHWH THUOPOTEOJOrMYECKUX YCIOBUM OCHOBaHHS OTBaja
yCTaHaBIIMBAIOTCS:

HaJIMYUe U XapaKTep BOJOHOCHBIX TOPH30HTOB;

(GUIBTPAIMOHHBIE M KOMIIPECCHOHHBIE CBOMCTBA BOJOHOCHBIX M BOAOYIOPHBIX
IOpPO.;

IPaHUYHBIE YCIIOBHS BOJIOHOCHBIX MJIACTOB;

YCJIOBUS MX MTUTaHUS U Pa3rpy3Ku;

rupaBiIndecKas CBA3b MEXIY IIacTaMu;

BIMSHHE TEXHOT€HHBIX ()aKTOPOB Ha H3MEHEHHE peXHMa BOJOHOCHBIX
IIJIACTOB.

CocrtaB 1 00beM THIPOTEOJIOrHYECKUX H3BICKAHWH 3aBHUCAT OT KaTErOpHH
CJIOKHOCTH YCJIOBH OTBaT000pa30BaHUA U ONPEAEISIOTCA OpraHu3anneil, Beaymei
HCClIeOBaHus.

12. Onpenenenve ¢HU3UKO-MEXaHUYECKMX CBOWCTB OTBaJIBHOH MAacchl
BBITIONIHSAETCS IO pe3ysbTaTaM JIabOpaTOPHBIX WM IIOJNIEBBIX  HMCIBITAHHMA,
m100 ¢ UCHOJIb30BaHUEM CHPAaBOYHOIO MaTepuaja C YYETOM I'PaHyJIOMETPUUECKOTO
U neTporpapuieckoro CocTaBa CKIAAUPyEMbIX TTOPOT

13. Ilpm 3ameraHud B OCHOBaHMHM OTBAJIOB IECYAHO-TIIMHUCTBIX NOPOA
B XOJl¢ WHXEHEPHO-T€OJOTHYECKUX HCCIEAOBAHUA IOTOJHUTEIBHO H3y4aroTCs
U3MEHEHUS (PU3NKO-MEXaHWYECKHX CBOWCTB MOPOA BO BpEeMEHH, OOYyCIOBIIEHHBIE
BO3pacTaHHWEM BHEIIHEN Harpy3ku U pa3BUTHEM IIOPOBOTO JaBJICHUS.

14. [Ins oTBaJiOB NpPOYHBIX CKAJIBHBIX MOPOL Ha MPOYHOM OCHOBAaHUH

pa3MEp OMAaCHOM 30HBI IMPUHUMACTCA B COOTBCTCTBHH C T&6JIHI.ICﬁ 3. B stux
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YCIOBHAX JONYCKACTCS pa3rpy3kKa aBToCaMOCBAJIOB HEMOCPEACTBEHHO MO OTKOC ITPH
HaJIMYAKW [PENOXPAHUTCIBHOTO Balia, BBICOTOH HE MeEHee 0,5 JAaaMeTpa KoJjieca

aBTOMOOHJII MaKCHMAaJIbHOM rpy3onoabeMHOCTH, IIPHUMCHACMOro B [JaHHBIX

YCIIOBHAX.
Ta6Jmua 3 - Pa3Mep omacHoOM 30HBI Ha OTKOCax OTBAJIOB M3 IIPOYHBIX
CKaQJIBbHEBIX TOPOJ:
CkopocTh NoABHraHus ¢GpoHTa 0TBAJIA, M/CYTKH Pa3mep onacHoii 30HbI OT BepxHeil OpOBKH 0TBaJIa, M
0,5 1,4
1,0 2,0
1,5 2,5
2,0 3,0

K npo4HBIM mopoaM OTHOCATCS TaKk)Ke MHOTOJIETHEMEP3JIBIE MOPOLI MPH YCIOBUH
COXPAaHEHHS MX TEIUIOBOTO PE&XUMA 33 CUeT CKOPOCTH OTCHIIKH WM peau3allud
CIIEHAIBHBIX MEPOTIPUITHH.

15. TlpenensHO momMycTHMAs BBICOTA Spyca OTBAJIA ONPEAEISAETCS PaCUETOM.

Jlns ycnosuit 0TBanoo6pazoBaHus 1 KaTeropuu CIOXHOCTH M OTCYTCTBHH Ha OTBalle
WIH B HENOCPEACTBEHHOH ONM30CTH OT HEro OTBETCTBEHHOTO COOPYXEHHUS
(o6bexTa), BEICOTA sipyca He OrpaHHyeHa.

16. Pacuer yCTOHYMBOCTH OTKOCOB OTBQJOB, CJIOXEHHBIX CBS3HBIMU
IUCIIEPCHBIMH MMOPOJAaMH MJIM CKAIBHBIMHM NOPOJAMH C COJEP)KAHHEM TNIMHHCTOTO
3anonHuTens 30% u 6onee, MPOU3BOAAT C YUETOM IIOPOBOTO JABJIEHHUS BO.

17. Tlpu orceimke oTBajla Ha claboe OCHOBaHME M OOeCreYeHHs
HOpPMaTHUBHOTrO K03(GQUIMeHTa 3amaca JODKEH OTCHINAThCS OIEepeXarolmuii OTBall
(mpemotBan). B »3TOM ciyyae yCTOWYHBOCTH OTKOCA OTBalla PaCCYMTHIBAETCS
HE TOJBKO C Y4YE€TOM BeCa M CONPOTHUBIICHUS CIBUTY BBIIABIHBAEMOM MOPOBI
OCHOBAHMS, HO M C Y4eTOM HpPHIPY3KH. YCTONUMBOCTH MpENOTBANA ONPENeseTcs
OTIENBHBIM PACUETOM.

B cmyyae OTCHIIKHM OTBaJOB Ha MHOTOJIETHEMEP3NIOE OCHOBaHHE
C COXpPaHEHHEM €r0 TEMIIEPaTypHOTO peXHUMa, MOIMIHOCTh TIpeioTBaNA, OTCHIAEMOTO
B JIETHEE BpeMsi, He JOJDKHA MPEBhINATh TOJIIUHY CJI0S CE€30HHOTO OTTauBaHHS.

18. HHxeHepHO-reonoruyecKue HCCIIeIOBaHHUS il ¢ OTBAJIOB,
pacloONIOKEHHBIX Ha  NOApabOTaHHBIX  TEPPUTOPHAX, MHODKHBI  BKJIIOYATh

JOIIOJIHUTENbHEIA KOMILIEKC paboT: oueHka aedopmariuii OCHOBaHHS, H3y4eHHE
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THAPOT€OJOrMYCCKUX U FT€OMEXaHUIECKUX ITPOLIECCOB, Pa3BUBAIOIINXCA B IIOPOAHBIX

MacCuBax MpH BEACHUHU IMOA3EMHBIX 'OPHBIX pa60T.
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[Tpunoxxenue Ne 6 xk OenepanbHbBIM HOpMaAM
¥ IPaBUJIaM B 00J1aCTH MPOMBILIIEHHOH
0ezonmacHoctu «[IpaBuina obecnedeHus
yCTORYHBOCTH OOPTOB U YCTYIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
YTBEpXXJEHHBIM ITpuka3zoM DenepanbHOH
CITyOBbI 110 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY HaJI30py

OT «

» 2020 r. Ne

OIIEHKA YCTOMYHMBOCTH BOPTOB U YCTYIIOB KAPLEPOB
H PA3PE30B ITPM KOMBUHHUPOBAHHOM PA3PABOTKE

MECTOPOXJIEHUU
1. TIlpy xoMOMHHMpPOBAaHHOW pa3paboTKe MECTOPOXKACHUI  BIMSIHUE
HOI3€MHBIX TOPHBIX paboT Ha YCTOWYMBOCTH OOPTOB KapbepoB, pa3pe3oB
OIIpeZieNIIeTCA CIoCoO0M yIIpaB/IeHHs TOPHBIM NaBieHneM (Tabmuma 1).
Ta6bmuua 1 — @axTophl, Y4YHTHIBAEMBbIE B pacyeTe YCTOWUMBOCTH OOPTOB IIpH

KOMOWHUPOBaHHOH pa3paboTKe MECTOPOXKIECHHI

Cnoco6
ynpaBJieHHA
TOPHBIM JaBJIeHAEM

COI'IYTCTBlelI.lHe FCOMEXaHHYICCKHE
npouecchl B MacCHBE

®akTopbl

Hognaepxanue Ipouecc copwkenms B mpepenax | [lapaMeTpsl pa3aenuATeNBHOTO HENAKA
BEIPaGOTaHHOTO ynpyrux pedopmamuii. IIpogHocTHEBIE
z CocTosiHUE LENTHKOB € YIETOM BIUAHMA Kapbepa
MPOCTpaHCTBA CBOJiCTBa MacCHBa He CHWKAIOTCS
LENHKaMH
3akmagka ITpouecc CABIDKEHUS ¢ | CpolicTBa 3aKI1aTOYHOTO MacCCHBa.
BBIpabOTAHHOTO OpPMHPOBAHHEM  30H ClMH W
=P popuup . Ry Bo3mMoxHoe HaJIN4YHe HEJ03aKIAKH
TIPOCTPAHCTBA IUTABHBIX CMEILEHHIA.
BbIPa0OTaHHOTO IPOCTPAHCTBA

IIpouHOCTHEIE  CBOHCTBA  MaccuBa

CHIDKAKOTCA B 30HAX CABIKCHUA
O6pymenue pyasi 1 | IIponece CHIBIDKECHUSA ¢ | CaoiicTBa HapyLIEHHOTO MaCCHBA OPHBIX IOPOL
BMEIIAOMUX NopoA | ¢opMHpoBaHHEM 30H OOpyIIEHMA, | B COOTBETICTBHH C  PavIMYHBIMHM  30HAMH

TPEIUMH H IU1aBHBIX CMCIICHMI. CABIXKEHUA

IlpounocTHBIE  cBoiictTBa  MaccuBa | [Ipu napajuieIbHOM OTKPBITO-NOJI3EMHOM

CHIJKAIOTCA B 30HAX CABHKCHUA paspaboTke — mapaMeTphl pa3ieNIUTEIbHOIO

LCJIMKa
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2. Ilpm pacuerax yCTOHYHMBOCTH OOpPTOB KappepoB, pa3pe3oB B 30HaX
COBWXKEHHM OT IIOA3€MHON pa3pabOTKH, CBoiicTBa NOAPabOTaHHOTO MacCHBa
ONpENENSIOTCS B COOTBETCTBUM C Tabmumed 2. I'paHMUBI 30H COBMIXKCHHM

OTIPENeNAOTCS BENUUNHOM [epopManuii pacTsHKEHUsL.

TaGmura 2 — Fi3sMeHeHue cleneHus B MoapaboTaHHOM MacCHBE

30HBI CABHAKEHHUS Cuemnienne B noapaboTaHHOM
maccuse Cn.n, MIIa
HaunmenoBanne Hdedopmannn pacrsikenns, &

OG6pymeHus 6onee 30,0103 0,02

CHOBMKEHHS C pa3phblBOM CIUIOIIHOCTH (6,0-30,0y10° 0,3C,

(TpemnuH)

IInaBHBEIX caBWKeHHMil 0e3 pa3psiBa (0,5-6,0)1073 0,7C,
CILUTOIIHOCTH

Cy — CLEIUIEHHE B Hel'[OleaGOTaHHOM MacCHBE

IInoTHOCTE ® YroJ BHYTPEHHEro TpeHus moApabOoTaHHOrO MaccUBa
IPUHEMAOTCS PaBHBIMH IJIOTHOCTH H YTJIy BHYTPEHHErO TpeHHUs HemoApaboTaHHOTO
MaccUBa COOTBETCTBEHHO.

3.  I'paHuuBI 30H CABWXXEHHUS OIPEIENSIOTCS O pe3ysbraTaM HabromeHui
3a caswxkenueM. Ilpu ompeneneHuy rpaHull JOMYCKAeTCS HUCIOJIb30BATh YIJIbI 30H
CIBH)XEHMH HIJIM pe3yNIbTaThl YUCIEHHOTO, GU3UYECKOTO MOAETHUPOBAHHS.

4. YTouHeHHe MPOYHOCTHBIX CBOWCTB HapyIIEHHOr0O MacCHBa B 30HE
noapaboTKU, NMPUBENEHHBIX B TabmuIe 2, OCYLIECTBISETCH CIENHAIA3HPOBAHHOMN

Opranu3anyen.




IIpunoxxenue Ne 7 k @eaepanbHsIM HOpMaM
¥ IIpaBUIaM B 06,1aCTH IPOMBIIIEHHOH
0e3omnacHocty «[IpaBuia obecneueHus
yCTORYHBOCTH OOPTOB U YCTYIIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEpXI€eHHbIM puKa3zoM DenepaiibHoH
CITyKOBI 10 3KOJIOTUUECKOMY,
TEXHOJOTUIECKOMY U aTOMHOMY HaA30py
OT « » 2020 r. Ne

OIIEHKA ®U3NKO-MEXAHUYECKHWX CBOVICTB
MACCHUBA I'OPHBIX ITIOPO/

1. OnpeneneHue CBOWCTB MacCHBa TOpHBIX INOPOA M IIOBEPXHOCTEH
ocllabJieHHs. BBIMOJNIHAECTCS JIa0OpPAaTOPHBIMU WM HAaTypHBIMH UCHBITAaHUSIMH,
00paTHBIMHU pacyeTaMHy [0 aHAJIOTHU H/UIIM C UCIOJIb30BaHUEM CIIPABOYHBIX JaHHBIX.
Jlnsg pacdeToB YCTOWYMBOCTH OOPTOB U YCTYNOB B KadeCTBE HCXOIHBIX IaHHBIX
IPUHUMAIOTCS CpEAHECTATHCTUYECKIE 3HAUCHUS.

2. IlepeyeHbr  UCXOOHBIX  JaHHBIX, HCIOJB3YEMBIX B  pacyerax
YCTOMYMBOCTH, ONpeAeNseTcs BBHIOPAaHHBIMH MOJENBI0 IIOBEACHUS MAacCHBa,
KPUTEPHEM €ro pa3pylIeHusI 1 METOJIOM pacyeTa.

B 3aBHCHMOCTH OT THUIIOB IOPO/I, XapakTepa uX nehOpMUPOBAHUS IPUMEHSIOT
XKECTKOIIJIACTHYECKHE, yIpyTHE, yIPYTOIJIaCTHYECKHE, IIaCTUYECKHE,
peoNIoruuecKe MoJIey OBeIeHUs MacCHBa.

OCHOBHBIM KpHUTEpHEM pa3pylle€HUs SBISETCS JMHEHHBIA KpUTEpUH
Kynona-Mopa. HenuHeliHble KpUTEpHH DIPOYHOCTH MAacCHBa IPUMEHSIOTCS
10 PEIEeHHUIO MPOEKTHOW WJIM CIENNATM3NPOBAHHON OpraHN3alyH.

IIpu oreHke yCTOMYHUBOCTH YCTYIIOB U OOPTOB KaphepoB, pa3pe30B METOAAMHU
NpeJeTbHOTO PAaBHOBECHS C MCIIOJIb30BaHNEM Kputepus paspyinenus Kymnona-Mopa
npﬁmenafoTCﬂ CBOMCTBa: MIIOTHOCTH p, cliereHne Cy U yrol BHYTPEHHETO TPEHUS
(¢ MaccHBa, a TaKXe CIIEMJIEHHE W YroJl TPeHHs MO MOBepXHOCTAM ocnabnenus C’,
¢’. IlapaMeTpsl HeNMHEHHBIX KPUTEPUEB pa3pyIICHUS ONPEAENAIOTCA MACIOPTOM

IIPO4YHOCTH, IIPpE€ACTaBJICHHBIM I‘pa(bI/IKOM 3aBUCHUMOCTH HOPMAJIBHBIX U KaCaTE€JIbHbIX
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HampsOKEHHM B IUIOCKOM WM OOBEMHOM  HampshHKEHHO-Ie(pOPMHPOBAHHOM
cocTosHUM. [IpM dYHCIEHHOM MOAEIMPOBAaHUH TOIOJHUTEIBHO HCIIOIL3YIOTCS
ne(popMaIlHOHHBIE XapaKTEPUCTUKH.

I'paHuIBl 30H COBI)KEHHS OMPEIENAIOTCA IO pe3yibTaTaM HaOMIOAeHWH 3a
CABM)KEHUEM WM PaCYETHBIMU METOJAMH.

3. IlepeueHp  (QUBHKO-MEXAaHWYECKUX  CBOMCTB  TOpHBIX  IIOpOZ,
HEOOXONMMBIX JUIS OLEHKH YCTOWYMBOCTH OOpPTOB KapbepoB M  YCTYIIOB
Ha Pa3NIMYHBIX STalax MPOEKTHPOBaHMS M OTpabOTKU Kaphepa, pa3pes3a, IPHBEICH
B Tabmute 1.

4. Ha »Tame npeanpoeKTHBIX paboT (HU3NKO-MEXaHWYECKHUE CBOMCTBa
TOPHBIX HOPOJ AOIMYCTHMO MPHHHUMATH 10 METONY aHAJIOTH W/MIH HCIO0Jb30BAaTh
CIpPaBOYHEIE JAHHEIE.

5. Jns pasmsardaemsIx IIOpoJ Ha 3Tanax MPOCKTUPOBAHMsI, SKCIUTyaTalluy
U TEXHHYECKOTO IIEpEeBOOPYKEHHS HEoOXOOMMO IOMOJHHUTEIbHO ONpEeAeiiaTh
IIPOYHOCTHBIEC CBOMCTBA FOPHBIX OPOA B BOJOHACHIIIIEHHOM COCTOSTHUH.

6. JUis MeCTOpOXIEHHUH, paclOJOXKEHHBIX B KpPHOJIUTO30HE, IEpeueHb
HOMOJNHUTENBHBIX (H3UKO-MEXAaHUUYECKUX CBONCTB TOPHBIX IOPON ONpeAessercs
CIELHAIU3UPOBAHHON OpraHu3aIueH.

7. OnpeneneHre MPOYHOCTHBIX M JAeHOPMALMOHHBEIX CBOMCTB MaccHBa
TOPHBIX TIOpPOJ TNPOM3BOAMTCS MO pe3ysibTaTaM JabOpaTOPHBIX MJIM HATYpHBIX

HCIBITAaHUN C HMCIOJb30BAaHUEM MOHMXAOIMX KOB(I)(i)I/IIII/IeHTOB HJIM SMITUPAYCCKUX

dopmy.
BennuuHa ciierieHns B MacCUBE TPEIIUHOBATHIX TOPHBIX MOPOJ ONIpeNeNsIeTcs
o ¢opmyie:
¥
Cp—C '
Cy=—"75+C
M 144 fig ’ (1)

rae: Co — cuerenue B oopasiie, MIa; C' — crierieHne mo KOHTaKTaM, olpeeseMoe
pe3yJibTaTaM JIaDOpaTOPHBIX H/WJM HATYPHBIX HCIBITaHWA, OOpaTHBIX pacdeTos,
Mlla; H — BeicoTa mpuGopTOBOr0 MaccuBa, M; [ — CpeAHHA pa3Mep IEMEHTAPHOTO

CTPYKTYpHOTO 0JIOKa MacCHBa, OTpaHHYE€HHOTO TpEIIMHAMH, M; a — KO3 HUIHEHT,
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3aBUCAIIUNA OT IIPOYHOCTH IOpOJAbl B MOHOJUTHOM 06pa3ue H CTCIICHH M XapaKTepa

TpeluHOBaToCTH (Tabnuna 2).
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Tabmuna 2 — 3HaueHus ko3ppuuueHTa a Ui PasIuUHbIX IOPOJ

II Tpe 0BaTOCTH Cuenienne b a
OPOAbI H XapakTep TpeiHn MOHOJIATE, KI/cM?
Ci1ab0yIWIOTHEHHbIE U CIa00TPEIINHOBATHIE N1E€CYAHO-TIMHUCTHIC OTIOKEHNA, 4-9 0,5
CWIBHOBBIBETpeJIbIE, IOJIHOCTHIO KAaOJMHM3MpOBaHHbIe M3BepXeHHbIE MOPOIBE
VIUIOTHEHHBIE NECYAHO-TJIMHUCTEIE TOPOIbl, B OCHOBHOM HOPM&IBHOCEKYIEH 10 -20 2
TPELIMHOBATOCTH
CHIbHOKAOJMHH3UPOBAaHHBIE M3BEPXKEHHEIE TOPOJIBI 30-80 2
VII0OTHEHHBIE NIECYAHO-IIMHUCTHIE TIOPOJIBI C Pa3BHTON KOCOCEKYIIEH 30 - 80 3
TPEIHUHOBATOCTHIO, KAOJHHU3HPOBAHHBIC H3BEPKEHHBIEC OPOBI
100 - 150 3
CpeHeii POYHOCTH CIOUCTHIE TIOPOJIBI, IPEUMYINECTBEHHO HOPMALHOCEKY IIEH 150-170 4
TPEMIMHOBATOCTH 170-200 5
. 200 - 300 6
TIpouHBIE IOPOBL, IPEUMYILECTBEHHO HOPMAJIbHOCEKYILEH TPEIIHHOBATOCTH > 300 7
IMpouHsie H3BEPKSHHBIE TIOPOABI C PA3BATOH KOCOCEKYIEH TPEIMHOBATOCTHIO > 200 10
9. HpPI pac4eTax yCTOﬁqHBOCTH 60pTOB H YCTYNIOB Kapb€poOB, pa3pe30B

AOIMyCKacTCA HCITI0JIb30BAHHUC OKBHBAJICHTHBIX ITPOYHOCTHBIX CBOﬁCTB,
YUYHUTBIBAIOIIMX IIPEPBIBUCTOCTh TPEIIHUH, H ONIPEACIIACMBIX T10 (I)OPMyJ'IaMI

C, = (1 —k)C,, + kC, 2

tan(,) = (1 — k) tan(p) + ktan(p", 3)
rae: Co, Cy, C' — cuerieHrde 1O MOBEPXHOCTU oOcialieHus, TOPOJHOIO MacCHBa
¥ 1O PpaspeIBHBIM  HapymieHWsM B  IOPOXHOM  MacCHBe  (TpeIluH);
U @,¢, ¢— YLOl BHYTPEHHEr0o TpEHHS MO IIOBEPXHOCTH OcIabieHus,

MOPOJHOI'0 MacCHBa U MO pa3pbIBHBIM HapyLISHHUSIM B IOPOAHOM MAacCUBE (TpELIHH);
k — KO3Q(UIMEHT CIUIOUIHOCTH BHOJb IUIOCKOCTH pa3pyLIEHHS, ONpenesieMbIi

bopmyoii:

k=it )

TSy
rae !’ v ln — NpOTSHKEHHOCTD Pa3pbIBHBIX HApyLUIEHUH U IIOPOAHOTO MacCHBa.

10. Jina ydeTa TMOBPEXACHHH  3aKOHTYPHOTO  MAcCHBa  YCTYIIOB
TEXHOJIOTHUECKHMHU B3PhIBAMU PacueTHOE CIEIIEHHE 10 TOBEPXHOCTAM OCIabIeHH

IIOHIKAETCA KO3(POHIMEHTOM A;, ONIpeieisieMbIM B COOTBETCTBHH ¢ Tabuiieit 3.

Tabmuua 3 — 3HaueHus ko3 duurueHTa /B 3aBUCUMOCTH OT YCIOBUHN B3pbIBaHHS
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KonunuecTBo pAIoB CKBa’KHH B TEXHOI0THYeckoM 0/10Ke H cXeMa KOMMYTalliH 3apsioB A1
NpU B3PEIBAHUHK 5 U GoJiee pATOB CKBAXKHH U NapaJLIeIbHOM KOMMYyTalUH 3apsnoB (GpoHT 04
e TOHALIMOHHO BOJIHEI MapajutesieH HOpMUPYEMOMY OTKOCY YCTYyIIa) ’
pH B3pHIBaHUH 3 — 4 PANOB CKBXKIH M MapaJlieIbHOM KOMMYTAaLllY 3aps0B
npu 5-pAaHOM ¥ §oJiee B3PHIBAHMU CKBaXUH U AHATOHATBHONW KOMMYTALIMH 3apsaioB (GPOHT 0.6
IETOHALMOHHOM BOJIHBL OpHEHTHPOBaH 1o 45° k popMHUpyeMOMy OTKOCY yCTyma)
TIpH B3PBIBAHUH 3 — 4 pAOB CKBRKUH U IHArOHATIBLHON KOMMYTALHH 3apA/0B 0,7
[IpM B3PbIBaHUH 2 PAIOB CKBAKUH M MapaJlieibHON KOMMYTAlUH 3apa0B 0,8
IPH B3PbIBaHUH 2 PANOB CKBAXXUH U IMaroHaIbHONH KOMMYTAllUH 3apsI0B 0,9
P B3pHIBaHUHU | psifia CKBaXXMH 1,0

CreneHb MOBpEXIEHUS 3aKOHTYPHOTO MacCHBa B3pHIBHBIMU paboTamu
M, COOTBETCTBEHHO, BEJMYMHA IOHIKamomero kodddumuenta A; MOryt OBITh
YTOYHEHBI B XOJ€ ONBITHBIX padoT.

11. Ilpm BepOATHOCTHBIX pacdyeTax YCTOWYMBOCTH YCTYNOB  YyueT
IJIUTEIBHOCTH HX CTOSHHS, CE30HHBIX IIPOLECCOB 3aMep3aHHit/OTTauBaHUM,
CEHCMHMYECKOr0 BO3JEHCTBHS B3pBIBHBIX pabOT MAONYCTHM MyTeM CHIDKEHUS
CLICIJICHUS IO IIOBEPXHOCTAM oOcNablieHHs B MaccuBax (OPMHUPYEMBIX YCTYIOB
710 HYJIAL.

12. Ilpu pacyetax ycTOHYMBOCTH OOpPTOB U YCTYHOB Kapbe€poB, pa3pe3oB
BEIMYMHBl CLEIUIEHHS U YIJOB TPEHHS [0 30HaM pa3liOMOB IPUHUMAIOTCH
Ha OCHOBaHUHM CIpPaBOYHBIX JaHHBIX, JUOO MeToJa aHaJNOTHd UM OOpaTHBIX

PpacyEToOB.




71

[Tpunoxenue Ne 8 k @enepaibHEIM HOpMaAM
W TIpaBHJiaM B 00J1aCTH IPOMBILITICHHON
6ezonacnoctu «IIpaBuia obecnedeHus
YCTOHIHBOCTH OOPTOB M YCTYIIOB

KapbepOoB, pa3pe30B U OTKOCOB OTBAJIOBY,
YTBEP)KIEHHBIM IIpuKa3oM DenepabHoi
CIIY>KOBI 11O 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY U aTOMHOMY HaJa30py
OT « » 2020 r. Ne

MOHHUTOPHHI YCTOMYHUBOCTH BOPTOB
N YCTYIIOB KAPBEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

1. Pasnen mo HabmomeHusaM 3a aedpopMmausiMu 60pToB, YCTYIIOB, OTKOCOB
B COCTaBe IPOEKTA IPOU3BOJICTBA MapKIIei1epckUX paboT AOIDKEH BKIIOYATh:

o01nHe IOJOXKEHHS, [EJH W 3aJa9l MapKIIeHIepCKuX, IHAPOre0IOrH4eCKuX
T€OTEXHUYECKUAX U WHBIX HaOIIONCHHUI;

cBeleHus 00 00beKTax HAOIOOeHHI;

006IIyI0 reoMexaHH4IeCKyI0 HHPOPMAaLUIO 0 MECTOPOKACHHUIO;

000CHOBaHKE TPeOyeMOil TOUYHOCTH ¥ MEPUOANIHOCTH HaOIIOACHUH;

IpUMEHseMbIe BHUIbl (MeTOAbI) HaOmioneHuit ¢ 0OOCHOBaHMSMH TOYHOCTH
HU3MEepeHN#, CXeMbl CUCTeMbl HaOMIOAEHU ), TUITBI CPEACTB U3MEpPEHHH;

nepeyeHb KOHTPOIMPYEMBIX ITapaMeTPOB;

IPU3HAKH HApyIIEeHHs yCTOHYNBOCTH;

TpeOOBaHHA K JOKYMEHTALMHU IO pe3yJibTaTaM HabroAeHuH;

IOMyCTHMBIE 3HAYeHHS IegopManuii U KpuUTepud O€30IaCHOCTH TOPHBIX
BBIPaOOTOK.

2. Jlyis 06BeKTOB BeEHUS OTKPBITHIX ropHBIX pabot II kmacca omacHocTH
W [pd KOMOWHHPOBAHHOW cHcTeMe pa3pabOTKM MECTOPOXKIEHHsS  pasfeln
no HaOmoJeHHsM 3a nedopManusMd OOpTOB, YCTYNOB, OTKOCOB AONOJHUTEIHEHO
IOJDKEH BKJIIOYATH:

COCTaB CIEIMAIbHON TPYMIBl 10 MOHUTOPHHIY U NPOTHO3Y YCTOWYHBOCTH,

JAOJDKHOCTHBIC 00S3aHHOCTH B paMKax MOHUTOPHHTA,
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nepedeHb ~ PHCKOB  BO3HMKHOBEHHS M pa3BUTHA  JedopManui
M HapyIICHUH YCTOWYHMBOCTH OOPTOB M YCTYNOB KapbepoB, Pa3pe3oB M OTKOCOB

OTBAJIOB.

3. B mpornecce MOHUTOpUHTa HEOOXOIUMO OIPEAEIATS:

HanuyKe (OTCYTCTBHE) AedopMaluii, XapaKTep U CTaHH UX Pa3BUTHS,

I'PaHMIBl PACIPOCTPAHEHHUs] M BUABI HapylIEHHH YCTOHYHMBOCTH OTHEIBHBIX
YCTYIOB, TPYHN YCTYTIOB, O0PTOB Kapbepa, pa3pe3a, OTKOCOB OTBAJIa,

OCHOBHBIE  (JaKTOpbI,  IpENOIpeleNsIomMe  pa3sBHUTHE  HapyHICHHH
YCTOWYHUBOCTH;

CMENIEHUSI KOHTPOJIHPYEMBIX 3HAKOB (pemepoB, TO4YEK), CKOPOCTH
nebopMaliii, HampaBlieHHE M pPa3BUTHE IMPOLECCOB CIBKXKEHHSA H JedopMaluu
BO BPEMEHHU;

OTHOCHTEJIbHBIE JePOopMaliK CXKATUSI-PACTSKEHH S, HAKIIOHB;

COOTBETCTBHE  MNPOEKTHBIX H  (DAaKTHUeCKMX  mapaMeTpoB  OOpTOB
U YCTYIIOB KapbepoB, pa3pe30B W OTKOCOB OTBAJOB M KX AOMYCTUMBIX 3HAYECHHMH
KpUTEpUAM O€30TIacCHOCTH;

N3MeHeHHe reoMeTpuu OopTa Kapeepa, pa3pe3a OT BO3IEHCTBHS IPOLIECCOB
BBIBETPUBAHHUS U AeQopMaLlnii;

HaJIMYKMe ¥ COCTOSHUE MYCTOT U TOJIOCTeH MpHU KOMOMHUPOBAHHOUW 0TpaboTKe
MECTOPOXKIEHHs: CBOOOIHBIE, 3aTaMIIOHHPOBAHHBIE, 3aJI0XKEHHBIE 3aKJIaJO4YHBIM
MaTEepUaJIOM, 3all0JIHEHHbIe 0OPYIIIEHHBIMH IOPOJaMHy;

MeCTa BbICAYMBAHUS, YPOBEHb I1OI36MHBIX BOJ.

4.  3HaueHHsA KpHUTepHEeB O€30MacHOCTH, YCTAHOBJECHHbIE MPOCKTHOM
JOKYMEHTaIiel, YTOUHSAIOTCA B MpOLiecceé MOHUTOPUHTA IO pe3yibTaTaM U3y4eHHs
COCTOSIHHSI MACCHBAa M €T'0 U3MEHEHHUS B XOJI€ BeIeHHs TOPHBIX paboT.

5.  Pesynbrarsl HaOmMoOAeHWI OODKHBI CONOCTABIATHCA C INPUHATHIMU
KPUTEpUAMH 0e30MacHOCTH. B cilydasx uX NpeBHINIeHHS pa3pabaThiBalOTCS

MEPONPUATHS TI0 YNPABIECHHIO YCTOWYMBOCTHIO OOPTOB M YCTYHNOB KapbhepoB,
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pa3pe30B W OTKOCOB OTBAJOB W BHOCATCA U3MEHEHHS (IOMOIHEHHUS) B NMPOEKTHYIO
JOKYMEHTAIUIO.

6. [Ipy nNpUMEHEeHWH AaBTOMATH3UPOBAHHBIX CpEINCTB HaOmIOAeHUH
CO CIUIOIIHBIM TOKpBITHEM pabodeli 30HBI B  HENPEPHIBHOM  PEXHAME
H  OTCICKHBAHHEM  OBICTPOPA3BMBAIOIIUXCS  Je(POPMALMOHHBIX  IPOLECCOB
JIOIYCKAETCs COKpallleHHe WHCTPYMEHTAIBHBIX MapKIeinepckux HabmoaeHui
II0 PEIIeHHUI0 OJKCIUIyaTUPYIOIled opraHu3anuid. B NpOeKTHyI0 IOKYMEHTaIUIO
Ha MPOHM3BOACTBO MapKIIEHAEPCKUX pabOT BHOCAT COOTBETCTBYIOIIHE HM3MEHEHUS
(momonHEHMS).

7. Bribop MeromoB HaOMOAeHWHA, HX NEPUOAMYHOCTH M TOYHOCTH
ONPENENAIOTCS C Y4YETOM IPUPOAHBIX U TOPHOTEXHHYECKUX (HaKTOpOB, THUIIOB
nedopMaruii, ckopocTeit pa3BuTHs KW MacimTaboB nedopmaldif B COOTBETCTBUU
¢ Tabnuuei 1.

8. Ilpu pa3paboTke KapbepoB, pa3pe3oB H (OPMHUPOBAHUU OTBAJIOB
B peXHMe YIpaBlisieMbIX AedopMaliuii, a Takxe pd KOMOMHUPOBaHHOH! pa3paboTke
MECTOPOXACHUI COCTaB MOHUTOPUHTA ONIpEEIAeTCA HayUHO OpraHu3aluei.

9. B MecTax pacKphiTHs TpelIMH JOIIyCTHMO BBINOJIHATh MapKIIehaepcKue
HaOMIONeHNsT C JUHEWHBIMH HM3MEpPEeHUSIMH CMellleHHii u aedopmanuii MaccuBa

I10 TMHUY MaKCUMAaJIbHOTO pa3BUTHUSA Aedopmannii.
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10. HHcTpymeHTanbHBIE MapKIIeHaepckue HaOMoaeHus 3a nehopMalusIMu
00OpTOB, YCTYIIOB, OTKOCOB Ha y4acTKaxX IpOsABJIEHHUS Aedopmariuii, mpeBbIIIarOInX
JOIYCTHMbIE 3HAYEHWs, OCYIISCTBISIOTCS HA CTAlMOHAPHBIX HAOMIOMATEeIbHBIX
CTaHIMAX (Hanee — HaOMIOAaTeNbHas CTAHIINS).

JloxyMeHTalus HaOMogaTeNbHONH CTaHIMH (B COCTaBe IPOEKTa IPOHU3BOACTBA
MapKIieigepckux paboT) [JODKHA  comepxarh rpadHyecKde  Marepuabl
¥ MOSICHUTEJbHYIO 3aIHCKY.

I'padudeckue MaTepuasbl JOJDKHBI COEPIKATh:

IUIaH, OTOOpaXarImii penbed) MECTHOCTH, CYIIECTBYIOIIEE W MEPCIEKTUBHOE
COCTOSIHME TOPHBIX paboOT ¢ yKa3aHHEM COOpYyXeHHH (0OBEKTOB), HaxXOIAIIMXCH
Ha OopTax Kapbepa, paspes3a, BOJM3M OTBaja, B 30HAX BPEIHOTO BIMSIHUSA PaboOT,
CBSI3aHHBIX IIOJIb30BAaHUEM HEIPaMH, CXEMY pPaClOIOKEHHS HCXOIHBIX, OMOPHBIX
U pabovuX penepos;

IeTalbHble Te0JIOTHYECKHE pa3pe3bl C HAaHECEHHEM T'PaHuIl TeTporpadhuIecKux
pasHOCTelf IOpoN, YyKa3aHHeM CTeNeHH M XapaKTepa TpeIIHHOBATOCTH,
IW3BIOHKTHBHBIX HapyIIeHUH W TEeKTOHHYECKUX TpPEIIWH, HX HAIpaBICHHUS H Yria
HaJIeHHUS.

IlosicHuTeNBbHAS 3aKMCKa JOJDKHA CONEPKATh:

ofIee onucaHue CTPYKTYPBl MECTOPOXKAEHHS M TEKYIETO COCTOSHHS TOPHBIX
pabor;

METONbl HAONIONEHWH C YyKa3aHWEeM TMEPUOJMYHOCTH WX IPOBEIECHHH,
XapaKTEePUCTHK TOYHOCTH U3MEPEHHIA;

IIepeYeHb KOHTPOJIMPYEMBIX ITapaMeTPOB.

11. 3aknanky HabGmromaTeNbHBIX CTAaHIWM BBIIOMHAIOT Ha YydacTKax
BO3MOXXHBIX JeopmMariuii, 00yCIOBIEHHBIX HATHYHEM:

cnabbIX IUIACTUYHBIX, OOBOJHEHHBIX HWJIM CHJIBHO TPELIMHOBATHIX IOPOJ

B FOPHOM MacCHBE, GOpMHUPYIOIUX OOPT, YCTYH WM OTBA;
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C1a0BIX KOHTaKTOB, NMOBEPXHOCTEH TEKTOHHYECKUX HapyLIECHHH, HMEIOLIMX
HAaKJIOH B CTOPOHY BBIpa0OTaHHOrO MPOCTPAaHCTBA M IIPOCTUpaHHE OIM3KOE K
HPOCTHPaHHUIO OopTa.

12. Tlpy HHCTPYMEHTaIbHOM MAapKIIEHIepCKOM MOHHTOPHUHIE OIOPHBIE
perepsl HadIoIaTeNbHOM CTAHIMHU JOJDKHBI OBITh PACHIONOKEHH 33 IIpeeIaMy 30HbI
CHOBIDKEHHS, KOTOpas OIpENeseTcs WCXOOsd U3 BBICOTBHI M  0COGEHHOCTEH
nehopMHpOBaHUSA OOPTOB KaphepoOB, pa3pe30B H OTKOCOB OTBAJIOB B COOTBETCTBHH
¢ Tabnuuei 2 HACTOSAILErO MPUIIOKEHHS.

B ciydae HEBO3MOXHOCTH oOecmedeHHs TpeOyeMbIX pacCTOSHHH MEXay
periepaMH, IPOCTPAaHCTBEHHOE  IOJIOAKECHHE  ONOPHBIX  PENEPOB  JIOJDKHO
KOHTPOJIMPOBATECS OT HMCXOJHBIX PENepOB METOJOM CIYTHHKOBOIO MIIM HHOIO

HaBUTAlHOHHOI'O MMO3UITAOHUPOBAHUA.

Tabmna 2 - ['paHuIB! 30H CIBUXKEHHS IS Pa3IMYHBIX HHXEHEPHO-T€0JIOTHYECKUX
yCIIOBUM

HanmeHnoBanne CxeMaTH3anHs YcnoBusi npUMeHeHHs!
I/I30Tp0HHLIﬁ OTKOC .3 it 5 ‘ OTCyTCTBHe HeﬁJ‘IaFOHpPIﬂTHLIx
< -‘-‘-"*j?&a MoBEPXHOCTEH ocnabneHus, 6o
/ MOBEPXHOCTH OCNabieHus
u N [HAITpaBJIEHB! O YIJIaMH: -5°<p<-60

. - Pasmep 30HBI CIABIDKEHHS COCTABIISET
e 1,5H

02001
]

OIHOPOAHBIH OTKOC CO 03 H ~[Tomoroe 3ajeranue NOBEPXHOCTEN
(c1aGbiM KOHTAKTOM B locnabnenus npu f<g’, -5<f<25°,
OCHOBAHHH R
- [PasMep 30HBI CABUKEHHUS COCTABIIAET
H /‘ “ = PH
-
(OMHOPOHBIHM OTKOC CO TRETT T {[Hanmuuwme cnaboro cios, obmee
c1a6bbiM OCHOBaHHEM ‘ CONPOTHBJICHHE CABUI'Y KOTOPOTO
OrpaHMYEeHHOU MOIHOCTH HIDKE, YEM Y BHIIIE3ATETAIOMMX OPOL
o oo,

I ASAAR 7

MomsocTh cnaboro cnos medee 0,4H

Pa3Mep 30HBI CABWKEHUA COCTABIACT
D(H+h)
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(OHOPONHEII OTKOC €O N :Haymyue cnaboro cnod, obmee
cnabbIM OCHOBAHUEM . COLIPOTHBIIEHHE C/IBUTY KOTOPOTO
[HI>KE, Y€MY BbIIIE3aTIETaloINHX OPOA

s S o

PaaMep 30HBI CABDKCHHUA COCTABIIACT

= N o ™ R(H+hy)

Maccus ¢ L gedE HeGnaronpHATHOE 3aJIeTaHue
[KpyTOIagatoIINM ,‘,S?.:.’..:.,‘.‘;Q“ MOBEpXHOCTEH OcnablieHus,
BAJIETaHAEM CIIOEB, HATPABJIEHHBIX B CTOPOHY
HANPaBJICHHBIX B H BBIPAGOTAHHOTO MPOCTPAHCTBA [IPH
BEIpaGOTaHHOE (02-03M B>p' 1 yrie oTkoca a<f
IPOCTPAHCTBO P ;

Pa3mMep 30HbI CABIKEHHA COCTABIISET

1,0-1,2)H
Maccus ¢ e ALS-208 , [Hamwume kpyTonajaaromux
KpyTOaJaI0IHM ey == S noBepXHOCTel ocnabnenns,
BaJeraHueM CIIOEB, AN HAIpPaBJICHHLIX B MaccuB (oGpaTHOe
H & .
HAITPABJICHHBIX B MaCCHB »“ ‘ mageHne) mpu 60< <90
O 0.2H 0 R !
- S | /,
Pa3mMep 30HBI CABIKEHHA COCTABIAET
\ U (1,52)H

Maccus ¢ =t 08 LOH, Mynsno006pasHoe 3anerane opox.
MYJIbI000Pa3HEIM
iy " PasMep 30HLI CABMKEHHSA COCTABIIAET

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

H — BbIcoTa GopTta, a- yron orkoca, Hop — riryOMHa BEPTUKAIBHOM TpEIIUHBI OTPHIBA, A, h; —
IMOIIIHOCTh CJIa0Or0o CJIOS B OCHOBaHMHM OOpTa WM/IM BeIMYMHA 3ariayOJieHHs MOBEPXHOCTH]
CKONB)KEHHS B IOPOJALI OCHOBAHHUS, /7 — IIHPUHA ONOJI3HEBOH IPU3MBI HA THEBHOH MOBEPXHOCTH,
; — yron HakJIOHa IOBEPXHOCTEH ocnabiieHus, ¢'- yrol TpeHHsl HOBEPXHOCTEH ocabieHus.

13. TIlpm HabmozeHusx 3a OTKOCAMH OTBJIOB MecCTa 3aKIafKH
HaOJIOIaTENbHBIX CTaHIMH HEOOXOAMMO BHIOMpAaTh B 3aBUCHMOCTH OT CXEMBI
neopMHpPOBaHUS OTBAIOB U OTCHIIAEMOr0 sApyca.

MOHHUTOPHHT YCTOHYHUBOCTH IIPH OTCHIIIKE IIEPBOTO sApyca BHE 3aBUCHMOCTH OT THIA
CKJIIMPYEeMBIX MOPOJ M IOPOA OCHOBaHHS COCTOMT M3 BH3YaIbHBIX HaOMIONeHU
3a COCTOSHHEM Pasrpy304HBIX IUIOMIAOK M 3€MHOHM MOBEPXHOCTH BOJNM3M HUKHEH
OpoBku. Ilo pemenuio sKcIUTyaTUpyHOLIEd OpraHW3alMy BU3yaibHbIE HaOMIONCHUS
JOMOJHAIOTCS AUCTAHIMOHHBIMH METOAAaMH KOHTPOJIS COCTOSIHHS IOBEPXHOCTH

pasrpy304HOM IUIOLIANKH.
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ITpy OTCHIIKE MOCIEAYIOMMX APYCOB CHCTEMa MapKIIeiIepckux HabmoneHui
JIOIIOJIHAETCS B 3aBUCHMOCTH OT OXXHAAEMOro THIIA OIOJ3HA: HAAIOJOLIBEHHBIN
omon3eHs (IPH OTCHINKE CNabbIX WM TIIHHHUCTHIX NOPOJ: CHCTeMa HabmoaeHHH
JIOTIOJIHAETC pellepaMH, YCTaHABIMBA€MBIMU BOJMU3M pabodyel 30HBI Y BEPXHMX
OpOBOK HIDKENEKAIIUX SIPYCOB); KOHTaKTHBIH ONOI3eHb (CHCTeMa HaOJIONeHHMH
IOMNOJHSAETCS penepaMH, YCTaHaBIMBAaEMBIMU BOJIM3H pabodedl 30HBI Y BEPXHHX
OpPOBOK HHXKEJIEXAIMX SPYCOB M y HIDKHeH OpOBKM OTBala Ui (QUKCAllMH €€
IIOJIOXKEHHUS); MOIIONOUIBEHHBIH OMOM3eHb (cucTeMa HaOMIOACHHH IOMOJHSAETCS
pemepaMH, yCTaHABIMBAEMbIME Ha 36MHOM MOBEPXHOCTH BONHM3M HIKHEH OPOBKH
OTBaJIa JJIs KOHTPOJIA MepeMEIeHHH BbIIaBIMBAEMOi TONIIH TOPO).

14. TIlepuwoguuHocTh HaOMIOAEHWH YCTaHABIMBACTCA B 3aBUCHMOCTH
OT MOCTAaBJIEHHBIX 3a/ladi ¥ WHTEHCHBHOCTH Ipouecca neGopMHpOBaHHS MacCCHBA
TOpPHBIX IIOPOA.

Ilpm axkTHMBU3aLMU @poLecca CABIKEHHS MHTEpBalbl MEXAY CEPUIMH
HaOJroAeHUH TODKHBI COKpaLaThCs.

Eciu CcKOpOCTh CMelICHHS pENepoB yBEIUYUBAETCS CO  BPEMEHEM,
TO IS YCTAaHOBICHHS KpPUTHYECKHX CKOpPOCTeH cMelleHH# (ocenaHuil),
IPEIUIECTBYIOIIUX CpPBIBY OMNOJI3HEW, WHTEPBAJIbl BPEMEHH MEXIYy CEpUSIMHU
HaOMIONeHU: JOJDKHBI COKpalaThes JO HECKOJNbKHX B CYyTKH, B 3aBUCUMOCTH
OT CKOpPOCTEH OCelaHWi, WM YCTAHABIMBATHCS ABTOMATH3MPOBAaHHAs CHCTEMA

KOHTPOJIA JedopMariuii.
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ITpunoxenue Ne 9 k DenepanbHbIM HOpMaM
¥ MpaBmJiaM B 00J1aCTH MPOMBIIITIEHHOU
6ezonmacHoct «IIpaBuia obecneueHus
YCTOWYHBOCTH OOPTOB M YCTYIIOB

KapbepoB, pa3pe30B H OTKOCOB OTBAJIOBY,
yTBEP>KAEHHBIM npukazom DenepanbHoi
CIIy>KOBI 110 3KOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY U aTOMHOMY HaJ30py
OT « » 2020 r. No

OIIEHKA PUCKA PA3BUTHS JE®OPMAIIMI 1 HAPYILIEHUS
YCTONYHUBOCTHU BOPTOB, YCTYIIOB KAPBEPOB, PA3PE30B

N OTKOCOB OTBAJIOB
1. I'eomexaHnyYeCcKHii pUCK OILIEHUBaeTCs 10 popMyIe:
P=BOXTI]I, 1)
rae BO — BepositHOCTD 00pymieHus1, TII — TsokecTh MOCTIENCTBHIMA.
2. BeposATHOCTH OOpYyLIEHHUS OLIEHUBAETCS KOJMYECTBEHHO U Ka4eCTBEHHO.
KonngectBenHas OLleHKa BEPOSTHOCTH oOpy1eHus OCHOBBIBAeTCS

Ha BEPOSTHOCTHOM pacyéTe YCTONYMBOCTH OOPTOB W YCTYNOB KapbepoB, pa3pe3oB
H orBanoB. KauyecTBeHHas OILIEHKa BEPOATHOCTH OOpYIIEHHS OCHOBBIBAE€TCS

Ha BBIOOpE KaTeropuu BEPOATHOCTH OOpYILEHHS B COOTBETCTBHH ¢ Tabiauuei 1.

Tabmuna 1 — KauecTBeHHas OlleHKa BEPOSATHOCTH HEOIAronpHATHOTO COOBITHS

Kateropus | Kauecrsennasn XapakTepucTuka cobbITHii
OLIEHKA

A Becsma Bricokas | CobpiTHe mpoucxomwro dacto. CoObiTHE OXHIaeMO C BBICOKOH CTENMEHBIO
BEPOATHOCTH B Gnmxaiiiiee BpeM.

B Bricoxas ColbiTHE MPOMCXOAWIO HEOTHOKpaTHO. [IpOM3OHAET C BBICOKOH CTENEHBIO
OIpeAeTEHHOCTH.
C Cpennss CoOBITHE TPOUCXOIUIIO PaHee M MOXKET IPOM30MTH B Oy yLIEM.
Huzkas CobbITHE MOXKET NPOM3OUTH IIPH MaJIOBEPOSTHOM CTCUECHHH OGCTOATENBCTB.
Ouenp HU3Kas CoO6bITHE MOXET IPOU3ONTH TONBKO TPH HEMNPOTHO3UPYEMOM CTEYECHHH (opc-

MaXKOPHBIX 00CTOATENLCTB.
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3. TspkecTs noCIeACTBHI OOPYIISHHUH I pa3NUYHBIX MAcIITa00B OTKOCOB
(ycTym, rpymma ycTymoB W OOpT) OLEHHBAeTCS KaueCTBEHHO B COOTBETCTBHU
¢ Tabnuuei 2.

4., CmocoObl  OIEHKM pHCKOB  ONpENeNsioTcs  3KCIUTyaTHpYolleH
HJIM CIIENMAIU3UPOBAHHON OpraHu3alue.

5. HeobxomuMele Mepsl pearupoBaHHs Ha pa3BUTHe JAepopMaluii
¥ HapyllleHHe YCTOMYHMBOCTH B COOTBETCTBHM C YPOBHEM pPHCKa IPHBEICHBI
B Tabnue 3.

6.  VYmpasieHHe pHCKaMH 3aKIIOYaeTCss B YMEHBIIEHHH BEPOSTHOCTH
00pyeHus1 60PTOB U YCTYIIOB KapbepoB, Pa3pe30B U OTBAJIOB U CHHXKECHMH TSDKECTH
€ro MOCJIEIACTBHMA.

7. Ilpu nmosBIEHHH B Tpolecce OKCIUTyaTalld MECTOPOXKICHUI
KpUTHYECKUX nedopManuii GOpTOB M YCTYIOB KaphepoB, Pa3pe30B U OTBAJOB

AOJIDKXKHA ITPOU3BOOUTHCS ICPCOLEHKA PHCKOB.
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Ta6nuria 3 — Mepsl pearupoBaHUS B COOTBETCTBUU C YPOBHEM PHUCKa

Yposens pucka

Mepbi pearupoBaHust

MeponpusaTas

IIpumeqanne

OueHb BBICOKHIA

Hemennennas ocTaHOBKa

OmnpeneneHue rpaHuL

Boso6HoBneHue paboT

MEPOIPHUATHH 0 CHIKEHHIO
PHCKa O IPHEMIIEMOTO
YPOBHS

(aBapuitHoe paboT Ha JaHHOM Y4acTKe, OIMACHOM 30HBI 1 3aIIpeT C YBEIOMIICHHEM
COCTOSHHE) BBIBOJL JIOAEH HAxXOKAeHUs JHoAeH TEPPUTOPHATIBHOTO
opraHa
ITpoBencune P
roCyIapCTBEHHOTO
JOTIOTHUTENBHBIX
. TOPHOTO Hax30pa
UcclieIoBaHui U pa3paboTka
OTIEPAaTHUBHBIX MEPONPHATHI
IO CHUKEHMIO pPHCKaA O
HpHEMIIEMOTO YPOBHSA
Beicokuii, IpuocraHoBka paboT Ha OnpezneneHne rpaHuLL BosobHrornenue pabor
(penaBapuitHoe JaHHOM Y4JacTKe, BHIBOJ OTIACHOM 30HBI 10 PEIICHHIO
COCTOSIHHE) Jnofielt U TeXHUKH TEXHUYECKOTO
IIpoBeneHue ananusa
PYKOBOAHTES
CUTYyallVH H pa3paboTKa .
. | sxcrmyatupyromeit
OMEPaTUBHBIX MEPOTIPUATHIA
OpraHM3alliM Ha
IO CHIDKEHUIO PHCKA JI0
OCHOBaHUH
IPHEMIIEMOTO YPOBHA
MOHHTOPHHIA
CHTYallMH
Cpenuuii (cocTosiHIE KomuccronHOe penieHne o TIpoBenenue aHamsa KoHntpons
OrpaHHIeHHOMH Heo0X0aUMOCTH CHUTyalluH U pa3paboTka BBITIOJHEHUS
paborocniocobrocTH) MPUOCTAHOBKH paboT JONTOCPOYHBIX MEPONPHATHIA

Huzkuii 1 Becbma
HU3KHI
(paboTocnocobHoe
COCTOSIHHE)

JomycTHMBIHN PUCK, AOTKEH
HaXOAUTECA NOJ KOHTPOJIEM,
HO He Tpefyer
JOTIOIHUTENBHBIX
MEPOIIPUATHIA 110 €ro
CHHDKEHHIO.

Meponpusarnit He TpedyeTcs
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[Tpunoxxenue Ne 10 xk @egepanbHbIM HOpMaM
¥ TIpaBUJIaM B 00J1aCTH MPOMBILUICHHOM
6ezonacHoctu «IIpaBuia obecnedeHus
YCTOMYUBOCTH OOPTOB U YCTYIIOB

KapbepoB, pa3pe30B U OTKOCOB OTBAJIOBY,
yTBEpXKAECHHBIM TpukazoMm DenepanbHOR
CITyXOBI 110 3KOJIOTHYECKOMY,
TEXHOJIOTMYECKOMY U aTOMHOMY Haa30py

OT « » 2020 r. Ne

YHPABJIEHHUE YCTOMYNBOCTHIO BOPTOB KAPBEPOB, PA3PE30B !
OTKOCOB OTBAJIOB
1.  MepomnpusaTus 10 YNPaBIEHHUIO YCTOWYMBOCTBIO OOpPTOB, YCTYIOB,
OTKOCOB HarpaBJIeHbI Ha:
CTaOHIIH3AIIHIO COCTOSIHUS YCTYIOB, OTKOCOB OTBAJIOB IyTE€M CHHIKEHHUS
WA MCKJTIOYEHHS BEPOATHOCTH AedopManuii;
KOMITeHCAaUuio JedopManuii myTeM CHIDKEHHS TSDKECTH IOCIEeICTBUI
BO3MOXXHEIX JiehopMaIuii.
2. B Mecrax BBIXOAa TEKTOHMYECKMX HApYyIIEHHH Ha KOHTYp YCTYIOB
M TpHU TOBBIIEHAM CTENEHH TPEUIMHOBATOCTH IOpOA, a Takke Ha 0cobo
OTBETCTBEHHBIX y4acTKax IKCILTyaTHPYIOIIas OpraHu3alus IOJDKHA
IpeayCcMaTpUBaTh AOMOJIHUTENbHBIC MEPHI 110 00ECIIEYEHUIO YCTOHYUBOCTH YCTYIIOB,
JIOKQJIEHBIX YY4aCTKOB OOPTOB KaphepoB, pa3pe3oB.
3.  MeponpusaTus 1O YOPaBICHHIO YCTOWYMBOCTBIO OOpPTOB, YCTYIIOB,

OTKOCOB BBIOHPAIOTCS B COOTBETCTBUM € Tabmuueit 1.
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Ta6muiia 1 — MeponpHATHS 1O YIPABJICHUIO YCTOHYMBOCTHIO OOPTOB, YCTYHOB.

Tun

Buasl meponpuaTHii

OcoGenHOCTH MPHMEHEHHS

Cmabun

usupyrowue

ONITHMHU3AIMA TIAPAMETPOB OYpPOB3PBIBHBIX
paboT BOMHM3H IpeNEeJbHOrO KOHTypa ¢
MHHMMM3AIHEN BIMSHUA B3pHIBHBIX paboT

B MacCHBaX CKaJIbHBIX U ITOJIYCKAJIbHBIX IIOPOJ

(] a
E Ha 3aKOHTYPHBIH MaccuB
MOBLIIICHHAE  JOCTOBEPHOCTH  HCXOAHBIX
) NONOJIHEHHE  HCXOAHBIX JAHHBIX IO  pe3ylibTaTaM
= JaHHBIX, JeTanu3anus 17470 1
3 HHXEHEPHO-Te0JIOTHYeCKOro H3ydeHus
g KOPPEKTHPOBKA PacyeTHbIX CXeM
§ OpH HM3MEHEHHH HH)XEHEPHO-TeOJIOTMYECKMX YCIOBHH M
a, KOPPEKTHPOBKA MPOEKTHBIX MapaMeTPOB NpH BbIABJEHUH NpH3HAKOB AedopMaliiii no pe3ynbTaTaM
© MOHHTOPHHIa
W3MCHEHUE HalpaBleHWs © peXuMa | IpH TpPOTHO3e HEYCTONYMBOCTH Wi  OOHApY:KEHHH
BeJIeHHsA FOPHBIX paboT MpPH3HAKOB Ae(hOopManuH [0 pe3yabTaTaM MOHUTOPHHTa
thopMupoBaHHe MpPHU3M yIopa (NOATIOpHBIEC | HAPYIICHHBIE  MAacCHBBI  CIOXKHOH  CTIPYKTYpHl €
CTeHbl, KOHTpQopchl,  KOHTPOAHKEThI, | MEpecauBaHNEM NOPOA WM PHIXJIBIE NOPO/bI, CKIOHHBIE
3aIMTHBIE CTEHHI) K OTIOJI3aHHIO
aHKephl, IOTAHTH, | KPYMHOOGIOKOBbIE MAJIOBHIBETpENblE H  CIAHLCBATHIE
rHOKHE TPOCOBBIE | CIIOUCTHIE TBEPAbIE MOPOAbI € MAagEHWEM B CTOPOHY
TSOKH BhIeMKH 1oJ yriamu 40-60° u Gonee
caboTpelIUHOBATHIE  NOPOABI € TOM  TIAJCHWSA
MEXaHHUYECKOE KeNe300€ TOHHbIE Tpei POZIE T an
IUTOCKOCTH ociablieHns B BbIpaGoTaHHOE TMPOCTPAaHCTBO
yAepXKaHUe YCTYNOB, | CBaU 20-50°
OTHENIBHBIX Y4YacTKOB
6opra MeTALTAYECKHAE
CEeTKH Ha
o MPUTOBEPX- MPH PUCKe KaMHeNaza
S HOCTHOM  4acTH
3 OTKOCOB
E LEMEHTal,
> CMOTH3AIS TPEIMHOBATHIE CKAIbHBIE W MOJYCKaJbHBIC IIOPOABL,
o
[ ’ TIECYAHbIE, JIECCOBU/IHBIE W TJIMHUCTHIE TIOPO/IBI
CHJTUKATH3ALMS
YHOpPOUHEeHHUe
BMELIAIOIUX TIOPOJL HabpsIsr-6eTon 1o CIILHOTPEIIMHOBATEIE, CKJIOHHBIE K HHTEHCHBHOM
METALTHYECKOH Tpelt i y
CeTKe BBIBETPHMBAHUIO IWIH BHILEIAYHBAHUIO HOPOMIBL; IECUaHO-
’ TJIAHUCTHIE OTKOCHI
arpoMenuopanis

ApeHax

B OOBOIHEHHEBIX MAaCCHUBAX, IIPH HAUINYHUHA HAIIOPHBIX
TOPU3OHTOB NPH OTCYTCTBHH €CTCCTBCHHOIO IpCHAXXKa B
CJry4yac 3HAYUMOTO BAWAHHWA BOABI Ha YCTOﬁ'II/IBOCTL;

NpOMOpaXUBaHHE MAaCCHUBA B KPHOJIUTO30HE
C oprannaaunel‘fl COXpAHCHUsT TEILUIOBOTO
pexuMa MacCcHBa B JIeTHUH nepuon ¢
MOMOIIBI) CHCHHATIBHBIX MAaTOB

IIpH TIOTEPE NPOYHOCTH MAacCHABA IPH €r0 PpacTCIUICHHUH

OTtBanoobpazo-
BaHHE

U3MEHCHHE peXHMa OTCHINMKH OTBAIOB
(TIOPSAOK OTCHINKH)

IIPX NOABJICHUH ITPHU3HAKOB HeyCTOﬁqHBOCTH

OTCBIIIKA IPEIOTBAJIOB

IpU HAIWYUW TAJIOTO ¢Naboro OCHOBAaHUA, U060 OpHU
HEOOXOIUMOCTH TPEJOTBPAIEHHA PACTEIUICHHS MOPOX
OCHOBaHHUSA

HI)KEHEPHBIE MeTOJBI YCKOpeHUs
KOHCOJIMIAINY HaMBIBHBIX MACCHBOB

IIp1 HEBO3MOXHOCTH OpraHM3allil pEeXuMa OTCBINKH
OTBAJIOB
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KaMHEYJIaBIIMBAIOIIUX CHCTEM (Oaphepel,
CTEHKH, TPOCOBBIE M CETUAThIe 3aBECHI)

Komnencupyrowue
NPOEKTHPOBAaHHE  YBEJIHUYCHHOW OepMbl | MU pHCKe pasBuTHA  JedopMalMii Ha  ydacTKax
0e30macHOCTH pacnonoxeHus HHPpacTpyKTYphl
]
= CO3JAaHME  PE3ePBHOTO  TPAHCHOPTHOTO | MPU pPHCKE IIOBPEKACHHA OCHOBHOIO TPaHCIOPTHOTO
z cBe3sia chesla
§ COBEpIICHCTBOBAHME CHCTEMBI | TIPpM PpHCKE BBICOKHX HETAaTHUBHBIX NOCIEICTBHH OT
‘E MOHHTOPHHI2 BO3MOXKHBIX JedopManuii
& | nosbumenne KBaTM(UKalyMHM NEPCOHANa B | 114 OOBEKTOB BENCHHS TOPHBIX pabor II kmacca
00J1acTH reOMEXaHHIECKUX PHCKOB OIIACHOCTH
BeCHHE TOPHBIX paboT TOJNBKO B NEPHON
TIPH MOTePe POYHOCTH MACCHBA IPH €0 PACTEILICHUH
OTpHLATELHBIX TEMIIEPATYP
U pHUCKe pa3BUTHA HedopMammii M HEAOCTaTOYHOM
BpeMEHHOE YBEIHUCHHUE ITUPHHBL pe P pé Aedopuaun A
N yIaBMBAOMeH CHOCOGHOCTH —CYIIECTBYIOIIMX OepM
© ynaBiauBaromeil 6epMbl
S 6€30TIaCHOCTH
§ 000pKa 3aK0JI0B HA YCTYTIaX M 3a4MCTKa
E OepM 6e301aCHOCTH ¢ IIPUMEHEHHEM TIpH HAJIMYUH 3aKO0JIOB ¥ pUCKe KaMHenajaa
5 CIEUHANIbHOM TEXHUKH
Q
= YCTaHOBKa [IEPEXBATHIBAIOMINX U

TIPH PUCKE KaMHETAa, JIOKAIbHBIX OOpYIICHHI.




