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®EAOEPAJIbHASA CITYXBA MO 3KOJIOFMYECKOMY, TEXHOJIOTMYECKOMY
N ATOMHOMY HAO3OPY

NMPUKA3
oT 13 Hosa6psa 2020 r. Ne 439

Ob YTBEPXAOEHUN ®EOEPAJIbHbIX HOPM U NMPABUI
B OBJIACTU NPOMbILUNIEHHOW BE3OMACHOCTU "NPABUIIA OGECNEYEHUA
YCTOMYMBOCTU BOPTOB U YCTYNOB KAPLEPOB, PASPE30OB
N OTKOCOB OTBAJ1IOB"

B cootBerctBumM ¢ moamyHkroMm 5.2.2.16(1) mynkra 5 Tlonoxenuss o ®epepanbHON cioyx)Oe MO
HKOJIOTMYECKOMY, TEXHOJIOTUYECKOMY M aTOMHOMY HaJa30py, YTBEPKIEHHOTO IOCTaHOBICHHEM
[IpaButensctBa Poccuiickoit ®@eneparuu ot 30 utons 2004 r. Ne 401 (CoOpanue 3akOHOAATENbCTBA
Poccutickoit ®eneparuu, 2004, Ne 32, cr. 3348; 2020, Ne 7, ct. 853), npukas3biBaro:

1. VYTBepaute npunaraembie denepanbHble HOPMBI M IpaBuia B OO0JACTH TNPOMBIIUIEHHOM
6e3onacHoctu "[IpaBuna obecrieueHus: yCTOWYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B U OTKOCOB

OTBaJIOB".

2. Hacrosmuii npuka3 Bctynaet B cuity ¢ 1 ssuBapst 2021 r. u neiictByet no 1 ssaBaps 2027 r.

PykoBoaurens
A.B.AJIEIIITMH



YT1BEpxkacH

npukazom denepanbHON CITYKOBI

10 KOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY
¥ aTOMHOMY Ha/130py

ot 13 Hos16pst 2020 1. Ne 439

OENEPAJIbHbIE HOPMbI U NMPABUIA
B OBJIACTU NPOMBILUIEHHON BE3OMACHOCTU "NPABUIIA OGECNEYEHUA
YCTOMYMBOCTU BOPTOB U YCTYNOB KAPLEPOB, PA3PE30B
M OTKOCOB OTBAJIOB"

I. OBJIACTb NPUMEHEHUA

1. Hacrosmme ®enepaibHble HOPMBI M TIpaBWIa B OOJIACTH MPOMBIIIICHHON 0€301macHOCTH
"IIpaBuina obecrieyeHHUsT YCTOMYMBOCTH OOPTOB M YCTYNOB KaphepoB, pa3pe30B M OTKOCOB OTBAJOB"
(manee - IlpaBmia) ycTaHaBJIMBAKOT TPEOOBAaHUS IPOMBINUICHHOW O€30MacHOCTH M 0e30IacHOro
IMOJIb30BAHWA HEApPpaMH Ha O6T)€KT21X BCACHHUA T'OPHBIX pa60T OTKPBITBIM CHOCO60M, HaIpaBJICHHLIC Ha
NPEIYNpeXJACHUE aBapuii, MHIUJCHTOB, CIy4yacB TpaBMaTH3Ma W OOCCIICYCHHUE J>KU3HU M 3J0POBbS
HACCJICHUA B 30HAX BJIUAHUA pa60T, CBA3aHHLBIX C ITIOJIb30OBAHUCM HCAPAMMH.

2. IIpaBuna ycTaHaBIMBAIOT TPEOOBAHUS K WH)KEHEPHO-TEOJOTHYECKOMY M THIPOT€OJI0rHIeCKOMY
M3Y4YEHUIO TPUPOAHBIX W TEXHOTEHHBIX MAaCCHBOB TOPHBIX TOPOJ, CIocob0amM W METoAaM pacueTa
yCTOMYMBOCTH OOpPTOB W YCTYIIOB KapbepoB, Pa3pe30B M OTKOCOB OTBAJIOB (Jlaiee COOTBETCTBEHHO -
OIICHKA YCTOWYMBOCTH, YCTYIIBI, OOPTa, OTKOCHI), OPraHHU3AIlMH CHUCTEM HAOJIOJACHHWIA 3a pa3BUTHEM
ne(OpPMAIIMOHHBIX IPOLIECCOB, OMPENCISIIOT MEpPbl MO MPEIyNpPekICHUI0O HENPUEMIIEMOTO pPHCKa
pa3BuTHs  JeOPMAIMOHHBIX IPOIECCOB Ha BCEX CTAAWSIX MPOSKTUPOBAHHS, OKCILTyaTaIluH,
TEXHUYECKOT0 NIEPEBOOPYKEHUS U JIMKBUAALNU (KOHCEPBAIMHU) KapbepOB, Pa3pe30B U OTBAJIOB.

3. TpeboBanus IlpaBun sBIAIOTCS 00S3aTENBHBIMU IS FOPUAMYECKUX JIAIl (MHAMBUIYATbHBIX
MpeanpUHUMATENei ), OCYIIECTBISIONINX BEACHHE TOPHBIX paboT u (Wiu) pa3paboTKy MECTOPOKICHHIMA
MOJIE3HBIX HMCKOMAEMbIX OTKPBITBIM CIIOCOOOM, a TakXe MPOCKTUPOBAHUE, BBOJ B OSKCIUTyaTallUIo,
KOHCEpBALIMIO U JIMKBUJIALIUIO KaPhEPOB, Pa3pe30B U OTBAJIOB.

4. O0OCHOBaHHME MapaMETPOB YCTOWYMBOCTH YCTYNOB, OOPTOB M OTKOCOB OTBAJOB, a TaKXkKe
nepeueHb Mep Mo OOECIEeYEHHUI0 UX YCTOWYHMBOCTH OIpPENeseTCs] TEXHUYECKUM MPOEKTOM pPa3pabdOTKH
MECTOPOKJCHHS TOJIE3HbIX HMCKOMAaeMbIX M (WIM) MHOW HPOEKTHOM NOKyMEHTaluedl Ha BbIIOJHEHHE
paboT, CBS3aHHBIX C TOJH30BAHUEM OJKCIUTyaTUPYIOIIEH OpraHu3amueil y4JacTkoB Henp (manee -
MIPOEKTHAs JOKYMEHTAIHS).

W3yueHne MaccMBOB TOpPHBIX TMOPOJ JIOJDKHO BECTUCh Ha CTaAMsIX TeO0JOropa3Be/IKH,
MPOEKTHUPOBAHUS, DSKCIUTyaTalld MECTOPOXKICHHS TIOJE3HBIX MCKOMAeMbIX M (WMJIHM) YydYacTKa Hep,
OTBa000pa30BaHMs, JMKBUIAIMK (KOHCEpPBAllMM) TOPHBIX BBIPAOOTOK (Hamee - OOBEKT BEACHUS
OTKPBITBIX TOPHBIX padoT).

B ciywae eciiv Ha npeamIecTBYIOMMX MPOEKTUPOBAHUIO HOBOM CTaJUU OCBOCHMSI MECTOPOXKICHUS
OBUT BBITTOJHEH BECh TPeOyeMbIii KOMILICKC HMCCIIEOBAHUIN (OMpeaeseTcsi MPOESKTHOW OpraHu3alei),
JOTIOJTHUTEIBHBIX HHKEHEPHO-TEOJIOTMUECKUX HCCIIEIOBAaHUN HE TPOBOJIUTCSL.

5. OpraHum3anys, OSKCIUTyaTHPYIOIIas OOBEKT BEICHHS OTKPBITBIX TOPHBIX paboT, IOKHA
00€eCIICUNTh:



KOHTPOJIb 32 COOJIIOICHUEM MTPOEKTHBIX ITapaMeTpoB OOPTOB U YCTYINOB Kapbepa, pa3pe3a U OTKOCOB
OTBaja;

NPOBE/ICHUE BU3YAJIbHBIX M MHCTPYMEHTAJIBHBIX HAONIOJICHHUHA 32 COCTOSIHUEM OOPTOB, YCTYIIOB U
OTKOCOB;

BBISIBJICHHE 30H W YYaCTKOB BO3MOXKHOTO TPOSIBICHUS pa3pylIalomuX nedopMmaiuii 60opTos,
OOpTOB, YCTYNOB M OTKOCOB M OpPraHU3allMI0 HAa 3THUX YYacTKaX CTAllMOHAPHBIX WHCTPYMEHTAIbHBIX
HaO0IeHUH U (WIH) JUCTaHIIMOHHOTO MOHUTOPUHTA;

M3YYEHUE BBISBICHHBIX HAPYIICHUH YCTOMUYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB, JOKYMEHTUPOBAHUE
HapyIIEHUN, YCTAHOBIICHUE XapaKkTepa HapyIIeHUH, CTEIIEH! OIMaCHOCTH U IPUYUH BOSHUKHOBEHHS;

U3Y4YCHHE  TIEOJIOTUYECKUX,  MH)KEHEPHO-TCOJIOIMYECKHX,  TIHAPOreOJIOTMYECKUX  YCIOBHMH
MECTOPOXKACHUS, CTPYKTYPhl M yCIOBUN 3aJIETaHUs MIOPOJHBIX CJIIOEB, MACCHBA TOPHBIX MOPOJ U MOPOJI
OCHOBAHMS OTBAJIOB;

pa3paboTKy U BBIOTHEHHE (TPOBENECHIE) MPOTHBOAC(HOPMAITMOHHBIX MEPOIIPHUIATUAN, B TOM YHCIIE
YKpeIUIeHUE 0CIa0IeHHBIX 30H M Y4aCTKOB, JINOO H3MEHEeHHe NMpoduiIs yCTYNOB Ha 3TUX Y4acTKax, MO0
o0ecriedeHre 3ampeTa JOCTyIa B ONACHYIO 30HY IPH YCIIOBHH, YTO B HEH HE BELyTCS TOPHBIE PaOOTHI;

KOHTPOJIb 32 COCTOSIHUEM IPOTUBOAEC(HOPMALIMOHHBIX COOPYKEHUI U BBIIOJIHEHUEM MEPONPUATHH,
MPEJOTBPAIAIOIINX HAPYIIEHHE YCTOMUYNBOCTH OOPTOB, YCTYIOB, OTKOCOB;

COXPaHHOCTh OOBEKTOB, PACMOJI0KEHHBIX Ha 3¢MHOH MMOBEPXHOCTU B IPaHUIAX FOPHBIX OTBOJOB U
Ha IIPUWIETAIOINX K HUM TEPPUTOPUSX;

JMKBUIAINIO (PEKYJIbTUBALMIO) O0BEKTA BEACHHS OTKPBHITBIX T'OPHBIX PalOT, MOCIE 3aBEpIICHHS
TOPHBIX PadoT.

6. B ciiydae BbISIBIEHHS B TIPOIECCE IKCILTyaTallii, TEXHUYECKOTO NIEPEeBOOPYKEHUS, INKBUAALINN
(koHCEepBaMu) Kapbepa, pas3pe3a, OTBajJIa OTKJIOHEHWH OT 3HAYECHUH (PU3UKO-MEXAHHYECKUX
XapaKTepUCTHK M (WJIHM) CTPYKTYpbl MacCHBa TOPHBIX TOPOJ, MPUHSATHIX MPU OIEHKE YCTOMYHUBOCTH
yCTymnoB, OOpPTOB, OTKOCOB TIPH IPOCKTUPOBAHHMH, OSKCIUTyaTUPYIOIICH OpraHu3aluel IO0JDKEeH
MIPOBOAMTHCS TEpepacyeT MapaMeTpoB OOPTOB M YCTYNOB MM OTKOCOB OTBajia, C y4E€TOM BHOBb
MOJYYEHHBIX HMCXOAHBIX JaHHBIX. JIms  BbIMOJSHEHHS pabOT TO TepepacyeTy MmapaMeTpoB
TOPHOTEXHUYECKUX  KOHCTPYKIIMA Ha  OCHOBAaHMUM  PEHICHUS  TEXHUYECKOTO  PYKOBOJIUTEINS
AKCIUTYyaTUPYIOLIEH OpraHu3aluy MOTYT IIPUBJIEKATHCS IPOSKTHBIE U (UJIM) HAyYHbIE OpraHU3aIiu.

JlonycTrMble OTKIOHEHHs] OT MapaMeTpoB OOpPTOB, YCTYMOB, OTKOCOB, a TakKKe JOMYyCTUMBIE
3HaueHus jaedopMainii 60pTOB, YCTYNMOB, OTKOCOB, MOJ3€MHBIX TOPHBIX BBIPAOOTOK (MPU HATUYHUH) U
PacCToJIOKEHHBIX B 30HaX BPEAHOTO BIUSHHUS TOPHBIX pa3paboTOK OOBEKTOB HAa 3€MHOI MOBEPXHOCTH
(manee - ropHBIC BEIPAOOTKH, OOBEKTHI) TOJDKHBI COJEPIKATHCS B IPOSKTHOM TOKYMEHTAIUH.

7. Ans 060CHOBaHMS IapaMeTpoB OOpPTOB, YCTYIOB, OTKOCOB MPU OCYIIECTBICHUU TEXHUYECKOTO
MIEPEBOOPYKEHUS, B MPOIECCE IKCIUTyaTaINH, JTUKBUIAINH (KOHCEPBAMN) O0BEKTa BEJICHUS OTKPBITHIX
TOPHBIX pabOT TOJHKHBI YYUTHIBATHCS PE3YIbTAaThl MHKEHEPHO-TEOJIOIMYECKOT0, THAPOr€0JI0THYECKOrO
M3yYeHHS] MaCCHBAa 1 MOHUTOPHHTA YCTOMYMBOCTH Ha MPEIBIIYIINX dTaNax OTPadOTKA MECTOPOKICHUS U
pabot mo otBanmooOpa3oBaHuio. B cimyuasx, xoraa (akThyeckue napameTrpbl yCTOWYMBOCTH OOpTOB,
YCTYIIOB M OTKOCOB HE COOTBETCTBYIOT HPOEKTHBIM M IMPEBBIIIAIOT JOMYCTHMBIE OTKJIOHEHHS, a TaKXKe
JONyCTUMBIE 3HaueHHs Jedopmanuii OOpTOB, YCTYNOB, OTKOCOB, TOPHBIX BBIPAOOTOK U OOBEKTOB B
MIPOEKTHYIO JJOKYMEHTAIHIO BHOCSTCS COOTBETCTBYIOIINE H3MEHEHUS (JIOTIOTHEHHUS).



8. Dkcrmyatupyroniei opraHuzanued JOJDKEH BBIIONMHATHCS MPOTHO3 YCTOMYMBOCTH OOpPTOB U
YCTYIOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB, PE3YAbTaThl KOTOPOTO SIBISIOTCS OCHOBOW Pa3pabOTKH
MPOTUBOAC(POPMAIIMOHHBIX MEPONPHUATUH, BKIIOYAEMBIX B IUIAH Pa3BUTUS TOPHBIX paboT Ha
MPEJCTOSAIINN KaJeHIapHbIN TOI.

9. Ilporuo3 ycToH4MBOCTH OOPTOB U YCTYIIOB KapbhepOB, pPa3pe30B U OTKOCOB OTBAJIOB SBIISETCS
00s13aTeNbHBIM JI1 OOBEKTOB BEIEHUS OTKPBITBIX TOpHBIX pabor Il kmacca omacHocTH M (WiIM) MOpuU
KOMOWHHUPOBaHHOH pa3pabOTKe MECTOPOKIACHUSI.

B cnydasx, xorja OTKJIOHEHHS OT MPOEKTHBIX HapaMeTpoB U aedopmanuii G0PTOB U YCTYIOB
KapbepoB, pPa3pe30B M OTKOCOB OTBAJOB HE HapyIIalOT TpeOOBaHUI O€30MacHOCTH, MPOTHO3
YCTOWYHBOCTHU AOIMYCKAETCS HE TPOU3BOIUTH.

Il. PAKTOPbI, BIINAIOLWIUE HA YCTOUYUBOCTb BEOPTOB, YCTYNOB
KAPLEPOB, PA3PE30B U OTKOCOB OTBAJ1OB

10. ®akTtopsl B 3aBUCHMOCTH OT TOpPHO-TE€OJIOTUYECKUX YCIOBUH TOJIb30BAaHUS HEIpaMH
OIIPEAEIAIOTCA IPOEKTHOM NOKYMEHTAalMEHd Ha I0JIb30BAHME YYaCTKOM HEIpP M MOIYT YTOUHSATHCA B
MPOIIeCCe IKCIUTyaTallud MECTOPOXKIACHUs (ydacTka HelIp).

11. IIpu oueHke ycTOMYMBOCTH OOPTOB M YCTYNOB KapbepoB, Pa3pe30B B MAcCHBAaX CKaJbHBIX U
MOJTYCKQJIBHBIX TOPHBIX MOPOJ YUYUTHIBAIOTCA PE3YJbTAaThl MCCICAOBAHUH, XapaKTEPU3YIOIINX JTaHHBINA
MacCHB, K KOTOPBIM OTHOCSITCSI:

NPOCTPAHCTBEHHAs] OPHEHTHUPOBKA KPYIHBIX pa3pbIBHBIX HAPYIICHHH MEXIy Cco0oil u
IIOBEPXHOCTBIO Kapbepa, pa3pesa;

rycrora, HNpPOTAKCHHOCTH MU COCTOAHMEC OCHOBHBIX CHUCTEM TpPCIIMH, HWX OPHUCHTUPOBKA
OTHOCHUTCIIBHO ITOBCPXHOCTH YCTYIIOB 60pTOB;

buznyeckue XxapakTepUCTUKU FOPHBIX MOPO/;

IIPOYHOCTHBIE XapaKTEPUCTUKU F'OPHBIX IIOPOL;

IIPOYHOCTHBIE XapaKTEPUCTUKU KOHTAKTOB MTOPOJ U APYTUX MOBEPXHOCTEN OClIa0yIeHnI;
YPOBEHb IOJ3EMHBIX BOJ;

nehopMallMOHHbIE XapaKTEPUCTUKA MAaCCUBA TOPHBIX MTOPOJ;

TEMIIEPATYPHBINA PEKUM, TIPOSIBIISIONIMICS B HEMPEPHIBHOM ITUKJIC OTTauBaHU-3aMEeP3aHUs TOPHBIX
TIOPOJT;

napaMeTpbl TPUPOAHOTO IMOJIA HaHpH)KeHPIfI.

12. Tlpu oreHKE yCTOWYMBOCTH OOPTOB M YCTYIOB KaphepoB, Pa3pe30B B MACCHUBAX JIHCIEPCHBIX
TOPHBIX TOPOJI YYHUTHIBAIOTCS PE3YNbTaThl HCCIEJOBAaHUM, XapaKTEpU3YIOIIUE JJaHHBIM MAacCHB, K
KOTOPBIM OTHOCATCA:

HaOyxaHKe, CH)KEHHE IPOYHOCTH M Pa3BUTHE JIOKAIBHBIX Je(hopMaIii yCTYIOB U UX TPYIIIL;

pa3BUTHE TIPOIIeccoB cydHo3uu, paCTBOPEHUS, BEIBETPUBAHUS,



BOJIOHACHIIIIEHHOCTb MTOPO/I, HATMYHE BOJAOCOOPHBIX IJIOLIAIEH ¢ 3aTpyIHEHHON pa3rpy3Koii;

KOJINYCCTBO aTMOC(i)epHBIX OCaIKOB, XapaKTEp ,Z[O)K,Z[Cﬁ, MOHIIHOCTb CHCEIroBOI'0 IIOKpOBa H
MMpOAOJDKUTCIIBHOCTD €TI0 TaAHUA,

TEMIEPATYPHBIN peXUM pailoHa, TTyOMHA CE30HHOTO IPOMEP3aHUs U OTTaWBAHUS IOPOJ;
IPaHyJIOMETPUYECKUI U MUHEPAJIBHBIN COCTAB IIOPOJ;

YHCIIO TJIACTUYHOCTH U MOKa3aTeNb TeKY4eCTH (7151 TITMHUCTBIX MTOPOJ);

€CTEeCTBEHHAsI BIIAKHOCTB;

OTHOCHTEIbHAA Neopmalus HaOyxaHus 0e3 Harpy3Ku (11l TITMHUCTBIX TTOPO.);
OTHOCHUTEIIbHAS AcPOopMaIlus MPOCaTOYHOCTH (IS TIIMHUCTBIX TIOPO.);

KO3 UIIMEHTHI TOPUCTOCTU U BOJOHACHIIIECHUS (7151 KPYITHOOOJIOMOYHBIX TPYHTOB U IIECKOB);
OTHOCHTEJIEHOE COJIEPKAHNE OPTaHUIECKOTO BEUIECTBA;

KOMITPECCHOHHBIE CBOMCTBA MOPO;

TEMIIEpAaTypPHO-IIPOYHOCTHBIE CBOMCTBA TOPHBIX IIOPOJ M KOHTAaKTOB, KPHUOTI€HHAs CTPYKTYypa,
JIbUCTOCTD.

13. Pacyer ycroiunBOCTH OOpPTOB, YCTYIOB, OTKOCOB IMPOBOJMUTCS Ha CTAAUU MPOSKTHUPOBAHUS
g depeHIIMPOBAaHHO IO KJIaccaM MacCUBOB FOPHBIX MOPOJ (KO3(PPHUIMEHTY KPErmoCTH TOPHBIX MOPO.),
KOTOPBIMH SIBJISTFOTCSI:

CKaJIbHBIC TIOPOJABbI, 06.]'[3):[3.}0]_]_[1/16 KCCTKUMU CTPYKTYPHBIMUA CBA3AMU;

JUCIICPCHBIC MOPOALI C (1)1/131/I‘-I€CKI/IMI/Ij (1)I/IBI/IKO-XI/IMI/I‘~IGCKI/IMI/I N MCXaHUYCCKUMHU CTPYKTYPHBIMU
CBA3sAMU, KOTOPBIC TOAPA3ACIIAIOTCS HAa CBA3HBIC U HCCBA3HBIC (CBIHy‘II/IC);

Mep3JIble NMOPObl, 00IaJAI0UINe, HAPSIly CO CTPYKTYPHBIMU CBSI3SIMH TajbIX IOPOJ, KPUOTE€HHBIMU
CBA3AMHU (3a cuerT JspAa). [lo TUMYy CTPYKTYpHBIX CBsi3ed Mep3ible HOPOJbl IMOAPAa3ACISAIOTCS Ha
CJIEYIOIINE TIOIKIIACCHL:

CKAJIBHBIX MEP3JIBIX MIOPOL;

JUCIIEPCHBIX MEP3JIbIX MTOPOL;

JICASIHBIX ITOPOJ (HOpO)IBI TOJIBKO C KPUOT'CHHBIMU CB}I3SIMI/I).

lll. TPEBOBAHUA K UHXKEHEPHO-T'EOJIOTMYECKOMY U3YYEHUIO
U PAMOHUPOBAHUIO MACCUBA NOPHbIX NOPOA

14. TIlporpamma HWH)XEHEPHO-T€OJOTMUYECKMX pabOT pa3pabaTbiBaeTCsi U BBINOJHSIETCS
HKCIUTYaTUPYIOIIMMHU OpraHu3alMsIMUd Ha OCHOBAaHMHU aHajIu3a (DaKTOPOB, ONPENENIAIONUX YCTOWIMBOCTD
00pTOB, YCTYIIOB, OTKOCOB Ha MECTOPOXKICHHH.

O0beM u MCETOAUKA MHKCHCPHO-TCOJIOTMICCKUX pa60T ONpeACIIAAOTCA B 3aBUCUMOCTH OT CTCIICHU



CJIO)KHOCTH T'€OJIOTHYECKOTO CTPOCHHUS MECTOPOXKIEHUS M CTaJuud €ro OCBOEHUS Ha OCHOBAaHUU
TpeOOBaHUH, YCTaHOBJIEHHBIX B npuiokeHun Ne 1 k [TpaBunam.

15. CoctaB paboT 10 MHXEHEPHO-TEOJIOTMYECKOMY N3YUEHHIO JI0JKEH BKITIOYATh!

AJI1 CKaJIbHBIX W IIOJYCKAJIbHBIX MACCHUBOB: OLCHKY OPHUCHTHPOBKH, I'YCTOThI, IHPOTAXKCHHOCTH,
MepPpoOXOBaTOCTH HOBerHOCTeﬁ OCHOBHBIX CUCTEM TPCIIHMH W HAJIMYHA B HUX 3alIOJIHUTCIIA, OIIPEACIICHUC
(bI/IBI/I‘ICCKI/IX, IIPOYHOCTHBIX U I[e(i)OpMaHI/IOHHBIX XApPAKTCPUCTUK I'OPHBIX MOPOA U KOHTAKTOB,

4711 MaCCUBOB OUCHCPCHBIX MOPOA: M3YUYCHHC T'PaHYJIOMCTPHYCCKOIO W MHUHCPAJIBHOI'O COCTaBa,
€CTECTBEHHOH BJIA)KHOCTH U IOPHUCTOCTH, OINPCACICHHUE CLCIUICHUA, YIjla BHYTPCHHETO TPCHHA, YHCIIa
IUTACTUYHOCTH M II0Ka3aTeiei TCKYYCCTH, KOMIIPECCHUOHHBIX CBOICTB nopona;

UL MEp3IbIX JUCIEPCHBIX IIOPOJ  JOINOJHUTEIBHO IPOBOAMUTICS OLICHKAa TEMIIEpaTypHO-
IIPOYHOCTHBIX CBOMCTB, KPHOT€HHOU CTPYKTYPBI, JIbIUCTOCTH, IIPOCATOYHOCTH.

16. MHXCHEPHO-TEOJOTHYECKOEe HM3YUYCHHUE CKAIBHBIX MAcCHBOB B MPHUKOHTYPHOH 30HE OOPTOB
KapbepoB U Pa3pe30B JIOHKHO BKIIFOYATh:

YCTaHOBJICHHE MECTOMOJIOKEHUSI U OPUEHTHPOBKU MOBEPXHOCTEH oOcIabieHUs OTHOCHTEIHHO
YCTYTIOB C ONPEIEeNICHUEM HEePAPXUUECKUX YPOBHEH;

OIIpCACIICHUC IMapaMCTpPOB HOBCpXHOCTCﬁ ociabaeHus KaKa0ro YpOBHS HEpaApXUH, BKIHOYAs
ryCToTy, HNPOTAKCHHOCTH MW IIHWPHUHY PaCKPbITUA TpPCIIUWH, HW3MCHYUBOCTL JJICMCHTOB 3aJICraHUs,
mMECPOXOBATOCTD, a TAKKE CBOMCTBA 3aOJIHUTEIS TPCIUIUH;

oIpeziesieHue MPOYHOCTHBIX U J1e()OPMALlMOHHBIX XapaKTEPUCTHK MAaCCUBAa, CTPYKTYPHBIX OJIOKOB
TOPHBIX ITOPOJ U 30H, IPUMBIKAIOIIUX K KPYITHBIM Pa3pbIBHBIM I'€0JIOTUYECKUM HAPYIICHUM.

17. IllupuHa TPUKOHTYPHOM 30HBI, ONpPENENSIONIed YCTOWYMBOCTH OOpTa Kapbepa, paspes3a, B
mpenenax — KOTOpPOM — JOJDKHO — BBINOJIHATHCA — MH)KEHEPHO-TEOJIOIMYECKOE  H3Y4EHHE  MaccHBa,
OTrPaHUYUBAETCS TEOMETPUUYECKUMHU pa3MepaMy MPU3MbI BO3MOKHOTO OOPYIIEHMSI U OIpeAeseTcs Mpu
pa3paboTKe MpOrpaMMbl HHKEHEPHO-TE€OJOIMUECKOT0 N3YUEHHUs] MAacCHBa JUIsl KaKIOr0 MECTOPOXKIACHUS
(ydacTka HeJp) B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX IIapaMeTpOB IPOEKTUPYEMOT0 Kapbepa, pa3pesa.

B mpenemax mpu3Mbl  BO3MOXKHOTO — OOpylleHHs —jJomyckaercss (GopMupoBaTh  OOBEKTHI
UH(QPACTPYKTYpPBhl, HAXO0XKICHUE JII0/IEH U MEXaHU3MOB.

18. Ilo Mmepe yrayOku Kapbepa, paspes3a, C I[EepHUOAMYHOCTHIO, YCTAHOBJIEHHOW IPOEKTHOU
JOKYMEHTAI[Mel Ha MPOMU3BOJCTBO MapKIIEHAEPCKUX pabOT, MPOBOAMTCA KapTUPOBAHUE YCTYNOB Ha
KaKJJOM BHOBb BCKPBITOM T'OPM30HTE C HAaHECEHUEM BBISABIECHHBIX CTPYKTYPHBIX JJIEMEHTOB Ha T'OPHO-
rpadUyecKyo T0KyMEHTAIIHIO.

YyacTku, moaABepKeHHbIE JedopMaIisiM, HAHOCATCS (OKOHTYPUBAIOTCS) TIOCTIE UX OOHAPYKEHUS U
HAHOCATCA Ha TOPHO-TpaQUYECKyl0 JOKYMEHTAalUMI0O B CPOKH, YCTAaHOBJIEHHBIE IPOEKTHOMU
JOKYMEHTAIel Ha MPOU3BOJICTBO MAPKIIEHAEPCKUX padoT.

19. Ilo pe3ynabTaTaM MHKEHEPHO-TEOJIOTMYECKOr0 U3yYEHHUs] MacCUBA TOPHBIX MOPO AJisi 0ObEKTOB
c o0beMOM pa3paboTKM TOpHOW Macchl | MHJUIMOH KyOMYecKHMX METpoB U Ooilee M IpH
KOMOMHHUPOBAaHHOM CHoco0€ BEeIECHUs TOpPHBIX pPabdOT COCTaBIsIeTCd TIeOMEXaHWYecKas MOJelb
MECTOPOXKJeHUS (Y4acTKa HeJlp), B KOTOPOM OTpaskaeTcs:



nerporpaduyeckuii ¥ MUHEPAIbHBIM COCTaB MacCHUBA TOPHBIX MOPOJI;

OCHOBHBIE W BTOPOCTEINEHHBIE CTPYKTYpPHI (Pa3jiOMbl, HaIJIaCTOBAaHHWE, CKJIAT4aTOCTh, CHUCTEMBI
TPEUInH);

MIPOYHOCTHBIE XapaKTEPUCTUKU MOpoA B oOpaslle, COMPOTUBIECHHE CABHUIY IO IOBEPXHOCTSIM
ocialienusi, MPOYHOCTh MACCHBA MOPO/I;

(bHSquCKI/IC n I[e(l)OpMaI_II/IOHHBIX XApPAKTECPUCTHUKHU ITOPOJ 1 MaCCHUBA,

THJIPOT€OJIOTUYECKUE DJIEMEHTHI, (MIBTPALMOHHBIE M EMKOCTHBIE CBOWCTBA TIOPOJ, PEKHUMBI
[IEPETOKOB, YPOBHU IIOA3EMHBIX BOJ, PACIIPEAEICHUE IIOPOBOIO JaBICHUA;

TEMIEPATYPHBIN PEKUM MaCCUBA;

CEICMUYHOCTb TEPPUTOPHUH;

CYILIECTBYIOIINE TOPHBIE BEIPAOOTKH U MTyCTOTHI;

[apaMeTpsl IPUPOIHOTO MOJIS HANIPSKECHU;

nerporpaduyeckuii ¥ MUHEPAIBHBIA COCTaB MaCCHBA TOPHBIX MTOPOJI;

OCHOBHBIC M BTOPOCTENCHHbIE CTPYKTYpbI (pa3joMbl, HAIUIACTOBAHUE, CKJIAJ4aTOCTh, CHCTEMbI
TPEILUH);

IMPOYHOCTL IIOpOA B 06pa3ue, COIMPOTUBJICHUEC CABUTY 10 MOBEPXHOCTIAM OCJ'Ia6J'IeHI/I${, IMPOYHOCTb
MacCuBa IOpoJa;

q)HSquCKI/IC n I[e(l)OpMaI_II/IOHHLIC XApaKTCPHUCTUKU ITOPOA U MACCHUBA,

TUAPOTCOJIOTrMYCCKHUE DJICMCHTBI, THAPABIMYCCKasd IMPOBOAMMOCTL, PCKHMBI IIEPETOKOB, YPOBHU
MOA3CEMHBIX BOI, PACTIPCACIICHHUC ITOPOBOI'0 AaBJICHUSA

TEMIIEpaTypHBIN PEKUM MAaCCUBA;
CEHCMUYHOCTb TEPPUTOPHUH;

CYILLIECTBYIOIINE TOPHBIE BEIPAOOTKH U MYCTOTHI;
rapameTpbl IPUPOJHOTO MOJIS HAIIPSKEHU .

20. Bun reoMexaHUYECKON MOJIETH (IBYX- WM TPEXMEPHOE MPOCTPAHCTBEHHOE MPE/ICTABICHUE) U
tun (udpoBas u/uiu Ha OyMaKHBIX HOCHUTEINSIX) OINpeAeNsieTcs] IKCIUTyaTUpyromiei opranusanuei. [1o
Mepe Pa3BUTUS OTKPHITHIX TOPHBIX PabOT, HO HE PEXKe OAHOTO pasza B Toj, FT€OMEXaHHYecKask MOJEIb
MECTOPOXKIACHUS JOJKHA YTOUHATHCSA Ha OCHOBE MHKEHEPHO-T€0JIOTMUYECKOT0 U3YUEHHsI MaCCUBa FTOPHBIX
MOPO/I.

21. B mpomecce 3KCIUTyaTalliM MECTOPOXKIEHUS MO pe3yjibTaTaM HHKEHEPHO-TE€0JIOTHYECKOTO
U3Y4YECHHs MacCHBa IOPHBIX IOPOJ JOIYCKAeTCsl BHECEHUE M3MEHEHMM B NPOCKTHYIO JOKYMEHTALHIO C
KOPPEKTHPOBKOW MapaMeTpoB OOpPTOB, YCTYIOB, OTKOCOB. BHeceHHe W3MEHEHUIl B MPOEKTHYIO
JOKYMEHTALUIO POU3BOJUTCS IPOCKTHOM OpraHU3alueH.



22. VHXE€HEepHO-TE€OJIOrMUYECKOE M3yUEHHUE BBINNOJIHAETCS AIKCIUTYaTUPYIOLIEH OopraHuzanuen wWin
CIELMAIM3UPOBAHHON OpPraHN3alueH.

23. Jns oOBEKTOB BEACHUS OTKPHITHIX TOpHBIX pabdor Il kjmacca omacHocTM MW TIpH
KOMOMHUPOBAaHHON pa3pabOTKe MECTOPOXKACHUN B Ipelenax MNpUOOPTOBOrO MAacCHBa BBIMOIHAETCS
HMHXEHEPHO-TEOJIOTUYECKOE U T'MJIPOre0J0rH4ecKoe palOHMPOBAaHUE MAacCUBOB I'OPHBIX IOpOJ (lanee -
MH)XEHEPHO-TE0JIOTMYECKOe pallOHMpPOBAHKE), KOTOPOE JOJDKHO COJAEP)KaTh: ONpEAEICHHUE T'paHUI]
OJTHOPOJHBIX YYaCTKOB HEIpP, MOJIENb BEPOATHOrO Ne(OPMHPOBAHHUS, METOMABI pacueTa yCTOWYHBOCTH
OOpPTOB U yCTYIIOB KapbepOB, pa3pe30B, CIIOCOOB! YIIPABIEHHS UX YCTOHUNBOCTBIO.

WHXEHEepHO-T€0JIOTMYECKOE PAalOHUPOBAHUE JOJDKHO BBIINOJIHATHCA CIELUAIBHOW TIPYIIION 110
HaOJIIOACHNUIO 32 YCTOMYMBOCTBIO MJIH CHELMATM3UPOBAHHOM opraHu3anueil.

24. OCHOBOH MHKEHEPHO-TE€0JIOTUYECKOTO paiOHUPOBAHUS SIBJISIOTCSI MaTEPHUAIIBl T€0JIOTMYECKOIO
U HMHXEHEPHO-T€OJOTUYECKOr0 H3Y4YEHHUS MECTOPOKIEHMs (ydacTKa HeIp) Ha BCeX CTaausiX €ro
OCBOCHHUH.

IV. TPEBOBAHUA K TMAPOINeONIOrM4YECKOMY U3YYEHUIO MACCUBA
FOPHbLIX NOPON

25. M3y4yeHue ruaporeojoruueckux yCJIOBHH (THAPOreoJOrMuecKoe M3yueHHe) MacChBa T'OPHBIX
IIOPO/I MECTOPOXKAECHUS JOJDKHO OCYIIECTBIATHCA M0 CIELMAIbHBIM IHporpammam (periiaMeHTam)
COBMECTMMBIM C MporpamMmamMu padoT MO H3YYEHHIO €ro HHKEHEPHO-T€OJOTMUECKUX YCIOBUH B
COOTBETCTBUM C TpeOOBaHMSIMH, YCTaHOBJIEHHbIMU B mpuioxkeHun Ne 2 x IlpaBunam. [Iporpamma
THJIPOT€0JIOTHYECKOT0 U3Y4YeHHUs pa3padaThIBACTCs U BBIOJIHACTCS IKCIUTyaTHPYIOLIEH opraHu3anuei u
(unn) criennaau3upPOBAHHOM OpraHu3aluei Ha BCeX CTalusAX OCBOCHHSI MECTOPOXKICHUS.

anporeonornqecxoe HU3YUCHUC MCCTOPOKACHUA (y‘laCTKa HeI[p) JOJDKHO BKJIKOYATh:

OLIEHKY M THUIM3alHI0 THUIPOTEOJIOTMYECKUX YCJIOBHM Y4YacTKa HEAp, IPEJOCTABIEHHOIO B
M0JIb30BaHKE U (WJIN) IJIOIIACH 3ajeraHusl MOJIE3HbIX HCKONAeMbIX;

cXeMaTu3anuro yCHOBI/Iﬁ (1)I/IJ'II)TpaHI/II/I IMMOA3EMHBIX BOJ K I'OpHBIM BLIpa6OTKaM 1 BOJAONPUCMHBIM
CUCTCMaM OCYIIICHH,

OLICHKY U IPOTHO3 TEXHOICHHOI'0 PCKUMa IMMOA3EMHBIX BO/, O6HII/IX IIPUTOKOB B T'OPHEIC BI)Ipa6OTKI/I
" pacnpeaciicHuEC yACIbHBIX BOOJOIIPUTOKOB I10 60pTaM KapbCpoB, Pa3pe30B,

OLCHKY W MPOIrHO3 a0COJIIOTHBIX 3HAYECHUI U M3MEHEHMS BEITHUYUHEI THUAPOCTATUYCCKUX HAIIOPOB B
HpI/I60pTOBHX MacCCHBax € YCTaHOBJICHUEM BCIIMUUHBI BOOOIIPUTOKOB B 'OPHBIC BBIpa6OTKI/I;

OLCHKY BJIMAHHA IMOBEPXHOCTHBIX U IMOJA3CMHBIX BOJ HA YCTOI\/'ILII/IBOCTI) 60pTOB, YCTYIIOB, OTKOCOB;

OLCHKY  BJIUAHUA  HU3MCHCHUA THApOTrCOJIOrNYCCKUX yCJ'IOBI/Iﬁ B mnmponecce OTpa6OTKI/I
MCCTOPOXKACHUA HA OXPAHACMBIC IPUPOJHBIC U TEXHOICHHEBIC OOBEKTEI.

IIo pe3yiibTaTaM MPOBCACHHOTO T'MAPOrcOJIOTNICCKOro N3y4CHHUA JOJIKHbBI OBITH pa3pa60TaHLI:

MEPOINPUATHS TI0 YIPABICHUIO PEKUMOM IOA3EMHBIX U IIOBEPXHOCTHBIX BOJ, BIMAKOLIUX HA
YCTOWYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB;

CIOCOOBI IpeHaXka MECTOPOKACHUS (YJacTKa HEp).



26. B xo1e ruiporeosorndeckoro H3y4eHus MacCuBa TOPHBIX MOPOJ JOIDKHBI OBITh BHITIOJTHEHBI:

OHBITHO-(bHJIBTpaI_II/IOHHBIC HCCIICIOBaHUA (OTKa‘IKI/I, HaJINBHBI, Haro€TtaHuc, OIIBITHO-
OKCILTYaTalluOHHOC BOI[OHOHI/DKGHI/IC);

pPEKUMHBIE HAOJIO/ICHUS 32 HAOpPaMH MOJ3EMHBIX BOJ B CKBaKMHAX MPUOOPTOBBIX MACCHBOB, a
TaK)Ke Ha CKBOXMHAX PETMOHAILHOW HAOIOAATEeIbHON CETH (TMPU MX HAIMYUH) HA CTAJMH IKCILTyaTaIuy,
KOHCEPBALMU U JIMKBUIALUHA KapbEePOB, Pa3pe30B;

CTaIlOHAPHBIC HAOIIOICHHS 32 BOIOTIPUTOKAMM;

aHau3 3(pPEKTUBHOCTU CUCTEM JPEHAXKA;

TUAPOTreOJIOTUYECKasi CbeMKa MacCHUBa TOPHBIX TIOPOI;
reou3nvecKre UCCIeI0OBaHUS B CKBaXKHHAX

F€OXUMHYECKOE OMPOOOBAaHKE MOA3EMHBIX U IOBEPXHOCTHBIX BO/I;
TUAPOJIOTUYECKUE HAOTIOACHHUS.

27. Pemienne 0 HEOOXOAMMOCTH JOMOJHEHUS MPSIMBIX OMBITHO-(UIBTPAIIMOHHBIX HCCIICIOBAHMIA
KOCBCHHBIMH METOJIaMHU (PE3UCTUBUMETPHUSI, PACXOJIOMETPHS, TEPMOMETPHS) NMPUHUMACT OpPTraHU3aIlns,
BeAyllas THUAPOTE€OJOTMYECKOE H3YYEHHME MAacCHBa, [0 COIJJACOBAHUIO C  AKCIUTyaTUPYIOLIEH
OpraHu3aIen.

28. Ha MecTOpOXAEHHUSAX, CII0)KEHHBIX OOBOJHEHHBIMU I€CUAHO-TIIMHUCTBHIMU OTJIOXKEHUSIMH,
HaOJIIOZCHUsT 32 YPOBHEBBIM PEXHMMOM IOJ3EMHBIX BOJ JOJDKHBI IPOBOJUTHCS C OJHOBPEMEHHOMH
¢bukcanueld GUIbTPAIMOHHBIX JAedopMaIyii, BOSHUKAIOIIMX B MAacCHBE TOPHBIX MOPOA MO ACHCTBUEM
(GUIbTPaLlMOHHOTO NMOTOKA. [Ipu JOKYyMEHTUPOBAaHUHM BBISIBIEHHBIX JleopManuil (GUKCUPYIOTCS XapaKTep
nepopmanuii, TMTOJIOTUYECKHUI COCTaB, BIAXKHOCTh U IOPUCTOCTh MOPO/I.

29. HaGmiogeHus 3a YpOBHEBBIM pEXKHMOM MOJ3EMHBIX BOJA JOJDKHBI TMPOBOAMTHCS C
OJIHOBpPEMEHHOH ¢ukcanueil GuiIbTpalMoOHHbIX JedopMaluii, BOZHUKAIOIIUX B MAacCUBE TOPHBIX HOPOJ
noj JeiictBueM (uIbTpalMOHHOrO MOTOKa. IIpM OKYMEHTHpPOBAHMHU BBISBICHHBIX JedopMmanuit
¢bukcupyroTcs xapakrep Aeopmaiuii, TUTOIOTMYECKUNA COCTaB, BIAXKHOCTh U IIOPUCTOCTD MOPOJ.

30. Habmronenus 3a ypoBHAMH (HallOpaMu) MOA3EMHBIX BOJ JIOJKHBI BBIIIOJIHATHCS B OHO BpPEMs €
3aMepamMHl BOJONPUTOKOB B TOpPHBIE BBIPAOOTKH, A€OMTOB B0/103a0OPOB, YPOBHEH IOBEPXHOCTHBIX
BOZIOEMOB M BOJJOTOKOB.

31. Tlporpamma HaOMIOAEHUW U TapaMeTpbl HAOMIOAATENILHOW CETH 3a THUIAPOJUHAMUYECKUM
PEKMMOM TOJ3E€MHBIX BOJA Ha TOMSIX OSKCIUIyaTHPYEMBIX KapbepoB, pa3pe30oB M Mpuileraromei
TEPpPUTOPUU B  30HE BIUSHUS TOPHBIX pabdOT  ONpeAensioTCs  OpraHu3alei, Beaylien
TUIPOTe0JIOTUYECKOE U3YYEHNE MAcCHUBa.

32. T'myOuHa HaOMIOMATENTBHBIX CKBAKUH ONPEACISETCS C YYETOM TI'eOJOTHYECKOTO CTPOCHHS
pruOOPTOBOTO MAacCUBa, MPOSKTHOW M JOCTUTHYTOW TIIyOWHBI Kapbepa, paspe3a. CKBaKHHBI, BKIHOYAS
CKBO)XHHBI PETHOHAIBHOM HAOMIOAATCIIBHOW CeTH (IIPH WX HAJIWYUH), JOJKHBI OBITH 00OPYIOBaHBI
pa3aeNbHO Ha BCE OCHOBHBIE BOJJOHOCHBIC TIACTHI (TOPU30HTHI) B MpeesiaX MPUOOPTOBOTO MacCHBa.

33. Pe3ynbTarbl THUAPOTr€OJIOTHMYECKHUX HWCCIECIOBAHUMN: TOJOXKEHUE TOBEPXHOCTEH IENPECCUH,



pacmpesieieHue HaropoB B MPUOOPTOBOM MACCHBE - JIOJDKHBI OBITh HWCIOJB30BaHBI IMPH pacdyeTax
YCTOWYMBOCTH YCTYIIOB, CJIOKEHHBIX TUCIEPCHBIMU MOPOJIaMu, U OOPTOB KaphepoB, pa3pe30B U OTKOCOB
OTBAJIOB.

34, Ilo pe3yiabTaTaM I'mApOrcoJIOrn4€CKOro UCCICA0BaHUA HE PEXKE OAHOI'O pa3a B I'oJ] IPOBOAUTCA
ruaporeojiornucCkass CbEMKa, BbIIMOJIHACTCA IIPOrHO3 BOJOIIPUTOKOB, ITOJIOKCHUA HOBerHOCTeﬁ
ACIPCCCUHU, PpaCHpCACIICHUA THUAPOCTATHYCCKUX HAIIOPOB B HpI/I60pTOBOM MaCCHUBC. MCTO,Z[BI
TUAPOTCOJIOTMUCCKOTO IMPOrHOo3a OHNpeACIdCT OpraHu3anus, BCAYyLIIAsA THUAPOrcOJIOTHYCCKOC H3YUCHUC
MacCcCHBa U COIJIaCOBBIBAIOTCA B YCTAHOBJICHHOM ITOPAIKE C 3KcnnyaTpr}omeﬁ OpFaHHBaHHeﬁ.

35. IIporuo3 BOJONPUTOKOB B FOpHBIE BBIPAOOTKM M CTENEHb BIMSHUSA Ha YCTOWYMBOCTH OOPTOB,
YCTYIOB, OTKOCOB pabOT IO BOJOMOHI)KEHUIO NPU DKCIUTyaTallud MECTOPOXACHUS (ydacTka Heap)
OTIPENIENAIOTCS TEOPHIBTPAIIIOHHBIMU PACUCTAMHU.

V. TPEBOBAHUSA K PACYETY YCTOMYMBOCTU BEOPTOB U YCTYNOB
KAPbEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

36. VYcroilunBocTh OOpPTOB, YCTYNOB, OTKOCOB OLIEHUBAeTCs IO Haumboiee HarpsHKeHHON
MOBEPXHOCTU CKOJBKEHHSI B 3aBUCHMOCTH OT BO3MOJKHBIX BHJOB M (hopM N1eOPMHUPOBAHUS YIACTKOB
MaccHUBa TOpPHBIX MOPOJA B COOTBETCTBUHU C TPeOOBAaHUSIMM, YCTAHOBJIEHHBIMH B IpuioxkeHun Ne 3 K
[IpaBunam.

HauOonee HampspkeHHas IMOBEPXHOCTh OOPTOB, YCTYHOB, OTKOCOB JOJDKHA OINpPENEeNiThCs B
OTHOIIEHUH pPaccMaTpUBaeMOM KOHCTPYKLUUHU (TOpHOM BBIPAOOTKH): YCTYI; IpyMlna ycTynoB; OOpT;
OTKOC; sIpYyC.

37. OneHka ycToi4MBOCTH OOPTOB, YCTYIOB, OTKOCOB, OIIPEEICHUE UX TapaMeTPOB IPOU3BOIUTCS
C YYETOM MPHUPOAHBIX M TOPHOTEXHMYECKHX (PAaKTOPOB Ha OCHOBE JETCPMHHUPOBAHHOTO M (WIIH)
BEPOSITHOCTHOTO TTOXO/I0OB METOJaMH:

MMpEaACIIbHOTO PaBHOBCCHUA,

YUCJICHHOTO MOACIUPOBAHHUA HaHpSDKeHHO-I[C(bOpMI/IpOBaHHOFO COCTOSAHHA MacCChuBa TOPHBIX
HOPO/I;

BapHallMOHHBIM.

PacuetHble cxembl, METOA pacueTa WIM HUX KOMOWHAIMA W TIEPEeYCHb HCXOIHBIX JTaHHBIX
ONPEACIISIIOTCS TPOCKTHON TOKYMEHTAIUEH.

38. IIpu neTepMUHUPOBAHHOM TOJXOJ€ KPUTEPUEM YCTOMUMBOCTH SIBISETCS KOdPQUIMEHT 3amaca
YCTOMYHUBOCTU (OTHOIICHHE YAEP>KUBAIOIINX W CABUTAIOIMIUX CHJ Ha COPMHUPOBABIICHCS TTOBEPXHOCTH
CKOJIb>KEHUS ), KOTOPBIH TOMKEeH ObITh He MEHBIIIE HOPMAaTUBHOTO, YCTAHOBIEHHOTO B MpHiIokeHuu Ne 4 k
[IpaBunam. Ilpu BEepOSTHOCTHOM MOAXOAEC KPUTEPUEM YCTOMYMBOCTH SBJSIETCS KOX(PPUIMEHT 3amaca
YCTOMYMBOCTH - JIOMYCTUMAasi BEPOSITHOCTh Pa3BUTHS AePopMalliii, KOTOPbIE OMPEIeSIFOTCS MTPOSKTHOM
JOKyMEHTAIMEH C y4eTOM pa3MeIeHHUs DIEMEHTOB HHPPACTPYKTYPhl 00bEeKTa HEAPOTIOJIb30BAHUS.

39. Ilpu oreHKe yCTOMYMBOCTH OTBAJIOB JOJKEH BBHIMOTHATHCS KOMILIEKC PadOT M0 0OOCHOBAHUIO
rapameTpoB OTBaJIOB. [Ipu skcIuIyaTanum OTBasoB BEAETCS KOHTPOJIb UX COCTOSIHUSA, A ITPU IIPEBBILLICHUN
KpUTEpHUEB 0€30MaCHOCTH, YCTAHOBICHHBIX MPOSKTHOM TOKYMEHTAIUEH, pa3pabaThIBAIOTCS MEPOTIPUITUS
M0 YIPABJIECHUIO YCTOMYMBOCTHIO OTKOCOB B COOTBETCTBHHM C TipuiiokeHueM Ne 5 k [IpaBunam.



40. OueHka yCTOMYMBOCTH OOPTOB M YCTYNOB KapbepoB, DPa3pe3oB IpH KOMOWHUPOBAHHOM
pa3paboTKe MECTOPOKACHUH TOJHKHA BBIOIHATHCS C YYETOM IOCIE0BATEIbHOCTH PA3BUTHUS OTKPBITHIX
U TIO/3€MHBIX TOPHBIX paboT, XapakTepa CABIKEHHS M CHOCOOOB YIpaBIICHHUS COCTOSHHEM MAacCHBa
TOPHBIX TTOPOJI, KOHCTPYKTUBHBIX ITAPAMETPOB CUCTEM OTKPHITOH M IMOA3EMHOM pa3pabOTOK, TEXHOIOTUU
BEZICHUSI OYpOB3PBIBHBIX pabOT B COOTBETCTBUU ¢ npuiioxenneM Ne 6 k [TpaBuiam.

41. B oTHomeHHH OOBEKTOB BElIEHHUS OTKPBITHIX TOpHBIX paboT Il kiacca omacHOCTH W TpH
KOMOWHUPOBAHHOH pa3paboTKe MECTOPOXKICHHH pacdeThl YCTOWYMBOCTH OOPTOB M YCTYIOB KapbepoB,
pa3pe30B JIOJDKHBI BBIMOJIHATHCS pa3[eNbHO JJS BBIACJICHHBIX Ha 3Tale HHKEHEPHO-TE€OJIOrMYECKOTo
pailloHMpOBaHMSI MECTOPOXKJIEHUSI Y4YacTKOB MacchBa TOPHBIX IIOPOJ C YYETOM OPUEHTHUPOBKU
MPOTSHKEHHBIX MOBEPXHOCTEN OCNIa0JIEHUsI OTHOCUTENIBHO YCTYIOB U OOPTOB.

42. BnusiHue 3eMJICTPSICEHUN Ha YCTOWYMBOCTH OOPTOB M YCTYIIOB KaphepoB, Pa3pe30B U OTKOCOB
OTBAQJIOB YYHMTBHIBACTCS B CCHCMHYECKM aKTHBHBIX paiioHaX. [IJif CKaJdbHBIX MAacCHBOB M MAacCHBOB
JTUCTIEPCHBIX TIOPOJI CO CTETECHBIO BOJOHACKHIIIeHUs MeHee 0,9 mim kodpdummentom uibrpanuu Oolee
100 mM/cyT BIUSHHE 3eMICTPSICEHHUH IOMYCKAETCS HE YUUTHIBATb.

43. Pacuer ycTOWYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB, CIIO’KEHHBIX OOBOJHEHHBIMU JTUCTICPCHBIMH
CBSI3HBIMHU TIOPOJIAMH, JIOJKCH IPOU3BOIUTHCS C TIPUBJICYCHUEM CIICIIUAIM3UPOBAHHON OpPTaHU3aIlHH.

HpI/I IMPOCTBIX THUAPOICOJIOTMYCCKUX YCIOBUAX HOOMMYCKACTCA BBIMIOJIHATH pacydeT yCTOﬁ‘-IHBOCTPI
OOpTOB, YCTYIOB, OTKOCOB, CIIOKEHHBIX OOBOJHEHHBIMH JUCIEPCHBIMU CBSI3HBIMH  IOPOJAMU,
HEJIPOIOJIb30BATENIEM UM IMTPOEKTHOW OpraHu3aluei.

44. Ilpn pacyere yCTOMYMBOCTH YCTYIOB KapbepOB U Pa3pe30B, CIOKEHHBIX IMOJYCKaJIbHBIMH U
JHMCTIEPCHBIMU TIOPOJAMHU, W OTBAJIOB, (POPMHUPYEMBIX M3 TNIMHUCTHIX HIIU MOJYCKAJIBHBIX MOPOI U (IIN)
U3 CMECU INIMHUCTBIX M CKaJbHBIX IIOPOJ, AOJDKHO YYMTBIBATHCS BIUSHUE HArpy30K OT CTalMOHAPHO
Pa3MeIIeHHOr0 TOPHOTPAHCIIOPTHOTO 000PYAOBAaHUS B COOTBETCTBUU C npriioxkeHneM Ne 3 k [IpaBumam.

45. JInst ycTynoB, CIOXEHHBIX OOBOJHEHHBIMH JUCIIEPCHBIMH ITOPOJIAMH, JOJKHBI BBITOJIHATHCS
OLIEHKa BO3MOXKHOCTH IPOSIBICHUS (PUIBTPALMOHHBIX AeQopMaliil U MpenycMaTpuBaThCs MEPOIIPUSATHUS
I10 YIPaBIEHUIO UX YCTOWYUBOCTBIO.

46. Ouenka (pU3MKO-MEXaHMYECKUX CBOMCTB MACCHBA TOPHBIX MOPOJ JTOJIKHA MPOU3BOJUTHCS IO
pe3yiabTaTtaM JJabopaTOPHBIX U/WUJIM MOJIEBBIX MUCIIBITAHUHN U H3y4eHHs CTPYKTYPbl MaCCHBA TOPHBIX OPOJ]
(npunoxenue Ne 7 k [IpaBunam).

HpO‘-IHOCTHBIe CBOMCTBaA opoJ oTBaJIa JOJIZKHBI OIPECACIIATHCA € YUCTOM UX I'PAHYJIOMETPUUCCKOTO
cocTaBa.

Ha skcrutyatupyemMbIX MECTOPOKICHHUAX OIIEHKa (PU3UKO-MEXaHWYECKHX CBOMCTB MacCHMBa FOPHBIX
MOPOJ1 YTOUHSIETCA 10 aKTaM MPOU30IIEIINX AedopMalnii Ha OCHOBAaHUH pEelIeHU 00paTHON 3aauu.

47. Ha »tame mnpeanpoeKkTHBIX MPOpadOTOK M TEXHUKO-DKOHOMHUYECKHX OOOCHOBaHUU MpH
OTCYTCTBMM HMH(OpPMALMK MO0 MPOYHOCTHBIM M J1e(OpPMALMOHHBIM CBOMCTBAM MacCHBa TOPHBIX MOPOJ
MOBEPXHOCTAM OCNabJeHUi JONMyCKaeTCsl MCIONb30BaTh CIPABOYHbIE MaTepUanbl M pPe3yJbTaThl
HCCIIEIOBaHMM, MPOBEIEHHBIX HA MECTOPOXKIECHUAX (YUacTKaxX HeJlp) CXOXKHUX M0 YCIOBUSAM 3aJleraHMsl.

48. B xoxe MpOeKTUPOBaHMA Ui KOHKPETHOTO KOHTYpa OOpPTOB Kapbepa, pa3pe3a U OTBajia Ha
OCHOBAHMU OOOOILIEHHBIX PE3YyJIbTaTOB MHIKEHEPHO-TEOJIOTNYECKOI0 U TMIAPOre0JIOTNYECKOr0 N3y4EHUs
MacCHBa TOPHBIX TOPOJ JOKHBI OBITH BHIIIOJIHEHBI TOBEPOYHBIE PACUEThl YCTOWYMBOCTH.



49. BnusHuE KamUTaJbHBIX IOJ3EMHBIX TOPHBIX BBIPAOOTOK Ha pacyeT yCTOWYMBOCTH OOpPTOB
KapbepOB U Pa3pe30B HE YUUTHIBACTCS.

50. B menmsx mpumeHeHus (ampoOaryu) TEXHUYECKUX CPEICTB M (WIM) HOBBIX TEXHOJOTHH,
OTIIMYHBIX OT HPEAYCMOTPEHHBIX HPOEKTHON JOKYMEHTAalMel, AOIYCKaeTcsl NPOBEICHHE COTJIACHO
YCTQHOBJICHHBIM TPEOOBAaHMSIM ONBITHO-TIPOMBIIIJICHHBIX HUCHBITaHUH. [lo pesynbraTaMm mpoBeAeHUs
OIBITHO-TIPOMBILIEHHBIX MCIBITAHUI MOCJE MX 3aBEepIICHUs IOArOTaBIMBACTCS COOTBETCTBYIOLIEE
3aK/IIOYEHHE CIEHUAIM3UPOBAHHON OpraHu3alMell C OLIGHKOM BO3MOYKHOCTH PpaclpOCTPAHEHUS
pe3yabTaTOB Ha OOBEKT HKCILTyaTaAlUH C YYETOM €ro palOHUPOBAHUS.

51. Tlo pe3yapratam pacdyera YCTOHYMBOCTH OOpPTOB, YCTYNOB, OTKOCOB B MPOCKTHON
JOKYMEHTAIlMH OIpEeNsieTcsl MHPUHAa OepM, BBICOTAa YCTYIIOB, YIJIbl HAKJIOHA YCTYIOB, B TOM YHCIIE
pabouux, 1 OOPTOB U Y4aCTKOB OOPTOB HA KOHEYHOM W/MIJIM IPOMEKYTOUHOM KOHTYpE.

VI. MOHUTOPWUHI YCTOMYMBOCTU BOPTOB U YCTYNOB KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJ10B

52. B nporecce 3KcmryaTalii 00bEKTOB BEAECHUS OTKPBITHIX FOPHBIX PA0OT JJIsl CBOEBPEMEHHOTO
BBISIBJICHMSI ONACHBIX 30H M IPOTHO3UPOBAHUS OINACHBIX CHUTyallMl JOJDKEH BECTUCh KOMILIEKC
MapKIIEHIepCKUX, I'€OTEXHHUUECKUX, THUAPOreOJIOrMYECKMX M HMHBIX HAOJIOJEHHMH, OCTATOYHBIX IS
o0ecriedeHrss HOPMAJIBHOTO TEXHOJOTHYECKOTO [HWKIAa paboT, BKIIOYAIOIIWK BU3yaJbHBIE H
MHCTPYMEHTAJIbHbIE HAOIOJCHUS 32 YCTOMYMBOCTHIO OOPTOB, YCTYNOB, OTKOCOB (Aajee - MOHUTOPUHT
YCTOMYUBOCTH).

Mapkuieliiepckue HMHCTPYMEHTaJIbHbIE HAOMIONEHUS B pPaMKax MOHMTOpPUHIA YCTOHYHMBOCTHU
MNPOBOJATCS B  TOPSIKE, YCTAHOBJICHHOM NIPOEKTOM IPOM3BOACTBA MapKIICHIEPCKUX pabdoT,
YTBEPKIAEMBIM TEXHUYECKUM PYKOBOJUTENIEM DKCIUTYaTUPYIOLIEH OpraHu3aluu.

53. TpeboBaHusi K COCTaBy pabOT MO MOHHTOPUHTY YCTOHYHMBOCTH OOPTOB, YCTYIIOB, OTKOCOB
ycTaHOBJIEHbI B puitoskeHnH Ne 8 k [IpaBuiiam.

54. BuzyasbHble HaOIIOJEHUS 32 YCTOMYHUBOCTHIO OOPTOB, YCTYIIOB, OTKOCOB JJOJKHBI TPOBOAUTHCS
HE pEeXe OJHOr0 pasza B MECALl CIEUUAIMCTAMU T'€0JIOTHYECKOM M MapKUIeHaepckoil ciyx0 (reosnoro-
MapKIieniepckas ciyx0a) ¥ crenuaiiucTaMyd IPyHIbl 10 MOHUTOPUHTY M 3aKIIOYaloTcs B (ukcanuu
BCEX IMPHU3HAKOB HayMHAalOUMXcs aAedopMainuii OOpTOB, YCTYNOB, OTKOCOB, TI€OJIOIMYECKHX U
TOPHOTEXHUYECKUX (PAKTOPOB, BIMSIOMIMX HAa MX YCTOWYUBOCTb. [ mpoBeneHus HaOIIOJEHUM MOTyT
IIPUBJIEKATHCSI CIIEHUATM3UPOBAHHbIE OpraHU3aliH.

Pe3ynbrarhl BU3yanbHOro HAOMIOAEHUS 3aHOCSTCA B CIEUUANbHBIN KypHaJl OCMOTpa COCTOSHUS
00pTOB, YCTYNOB, OTKOCOB M MOAMMCHIBAIOTCSA JIMLOM, Hpou3BeAlIMM ocMoTp. O pesynbpTaTtax
HaOIto1eHUH B 00s3aTeIbHOM MOPsiIKE HHYOPMHUPYETCS TEXHUUECKUN PYKOBOAMUTEND IKCIUTYaTHPYIOIIEeH
OpraHu3alyHu.

55. HHCTpymMeHTanbHBIE MapKIIeHAepCcKue HAOMIONEHNUS JJIS BBIIBICHWS 30H M y4YacTKOB
nposiBieHus Aedopmaruii 00pToB, yCTYIOB, OTKOCOB JOJDKHBI OBITH HAYATHI 10 Hayaja JOOBIYHBIX paboT
B Kapbepe, paspese. [leproaWYHOCTP HAOMIOJCHWH B 3aBHCUMOCTH OT (DaKTHUECKHUX TOPHO-
TeOJIOTUYECKUX  YCIOBUH Ha  MECTOPOXJIEHUM  yCTaHAaBIMBAeTCd B  IPOEKTE MPOU3BOJCTBA
MapKIIeHIepcKkux paboT (HaOMIOIaTeIbHON CTAHIIMM) W KOPPEKTUPYETCS 10 MeEpe pa3BUTHUA
ne(GOopMaMOHHBIX POLIECCOB M0 Mepe OTPaOOTKH MECTOPOXKICHUS U MHTEHCUBHOCTH IMOHIKEHUS paboT
B Kapbepe, HO He MOKEeT ObITh MeHee | paza B roJ.



Mapkieiinepckue paboOThl, BKJIIOYash WHCTPYMEHTAJIbHBIE MAapKIIeHIepcKue HaOI0AeHN,
IPOBOJATCS MapKIIEHAEPCKON CIy:KOO0H SKCIUTyaTHpYIOLEH opraHu3anuu, jiau00 IpHUBIEKaeMOM
CIELMAIM3UPOBAHHON OpraHu3alMel, UMEIOLIEH JUIEH3UI0O Ha IPOM3BOACTBO MapKILEHAEPCKUX padoT.

56. Ha ocHOBaHMM pe3yJlbTaTOB MOHHMTOPHHIAa YCTOMYMBOCTH HA YYacTKaX MPOSIBICHUS
nedopMaruii, NPEBHINAIONUX JONYCTUMBIC 3HAYCHHUs, MEPECMATPUBAIOTCS  PEKUM, COCTaB
MapKIICHIEPCKUX HWHCTPYMEHTAJIbHBIX W MHBIX HAOMIONEHUI U ONpPENeNsioTCs MEPONPHITHS IO
MIPUBE/ICHUIO BBISBJICHHBIX YYaCTKOB B O€30MaCHOE COCTOSHUE, KOTOPHIE OTPAXKAIOTCS B TIAHE Pa3BUTHS
TOPHBIX pabdOT Ha MPEACTOANIMN KaJIeHIapHbIi epuo (npunoxxkenue Ne 8 k [IpaBunam).

57. Ha o0beKTax BeieHUs! OTKPBITHIX TOPHBIX padoT Il kimacca omacHOCTH U TpH KOMOMHUPOBAHHON
pa3paboTKe MECTOPOXKAEHUS SKCILTyaTHPYIOLIEH opraHu3anueil cos3maercs cnenuaigbHas Ipymmna Io
MOHUTOPHUHTY M MPOTHO3Y YCTOWYMBOCTH OOPTOB, YCTYNOB, OTKOCOB. COCTaB IpymIbl M JOJKHOCTHBIE
00513aHHOCTH YTBEpPXkJaeT TEXHUYECKUH PYKOBOAMTENb SKCILTyaTHpyouedl opranuzanuu. Haydnble
OpraHu3allii TPHUBJIEKAIOTCS K padoTe TPYIIbl 10 PEHICHHI0 TEXHUYECKOTO PYKOBOIMTEIS
IKCILTYyaTUPYIOLIEH OpraHnu3alny.

CneuunanpHasi rpynna N0 MOHUTOPUHTY U IMPOTHO3Y YCTOMYMBOCTHM OOPTOB, YCTYIOB, OTKOCOB
IIPOBOAMT  aHAJIM3  PE3yJbTaTOB, IIOJYYEHHBIX B  IPOLECCE MOHUTOPUHIA  YCTOWYMBOCTH
(MapKIIEHAepCKUX, TEOTEXHUYECKUX, THAPOTre€0IOTHYECKUX U UHBIX HAOIIOJCHUIT), N3y4aeT BbIABICHHBIC
HapyLICHHUs] yCTOMYUBOCTH, YCTAHABIMBAET IPUYMHBI UX BOSHUKHOBEHHS, 1a€T IPOTHO3 BOSHUKHOBEHHUS
OTIAaCHBIX CHUTYAIlMid, OLIEHKY PHUCKa Pa3BUTHA AeHOpMaIfii U BEPOSITHOCTH HAPYHICHUS YCTOWYMBOCTH
00pTOB, YCTYNOB, OTKOCOB, pa3padaTbiBaeT NPOTUBOAEC(HOPMAIIIOHHBIE MEPOTIPHUSATHS.

58. IIpoAomKUTEIPHOCTE MOHUTOPUHTA YCTOMYMBOCTH SIPYCOB OTBAJOB IIOCJI€ OKOHYAHHS €ro
OTCBINKH OINPEAEIAETCS KIACCOM CKIAIUPYEMBIX MOPO U COCTOSIHUEM OCHOBAHUsI OTBaJa.

Ha otBanax, cgopMupOBaHHBIX Ha HAKJIOHHOM MPOYHOM MJIM HAKIIOHHOM MHOTOJIETHEMEP3JIOM, a
TaKXe Ha c1adoM OCHOBAHUHM, MOHUTOPHUHI YCTOWYMBOCTH JIOJIKEH BBIIOIHITHCS 10 MOJIHOTO 3aTyXaHUs
IIPOLIECCOB CIIBHKEHUS.

Ha OoTBaJiax, C(bOpMI/IpOBaHHLIX CKaJIbHBIMU [MOpOAaMU Ha TOPU3OHTAJIBHOM IPOYHOM WA
MHOT'OJICTHEMEP3JIOM OCHOBAHHWHM, MOHHUTOPHHT yCTOﬁ‘IHBOCTH MOXET OBITh IMPEKpalucH I0CJeC
OKOHYaHUA OTCBIINIKH, €CJIW BCIIMYHNHBI ,[[C(l)OpMaI_II/Iﬁ HC INPCBBIIAIOT JOIMYCTUMBIX 3HA4YCHMH.

59. Ilpu KOMOMHHpPOBaHHOW pa3paboOTKE MECTOPOXKIACHUM IpU OpraHu3allMd MOHUTOPHHTIA
YCTOMYMBOCTH JOJDKHBI MPEIyCMaTpUBaTbCcs METOAbI (CIOCOOBI) M CpPEACTBAa KOHTPOJIS HAIWYUA M
COCTOSIHUSI CQOPMUPOBAHHBIX IIYCTOT U MOJIOCTEN MOJI3EMHOM YacTH O0TpadaThIBAEMOI0 MECTOPOKICHHUSL.

60. Ilpu nukBuganuu (KOHCEpBAalMM) OOBEKTAa OTKPBITBIX TOPHBIX pabOT cocTaB U 00BEMBI
MOHHUTOPHHIa YCTOMUHUBOCTH ONPEIEIISIFOTCS POEKTOM JIUKBUIAIMH (KOHCEPBALIUN) O0OBEKTA.

61. O6111ee pyKOBOACTBO U OTBETCTBEHHOCTb 3a OPraHU3alMIO BHIMOJIHEHUs paboT 10 MOHUTOPUHTY
YCTOMYMBOCTH W OINEPATUBHOMY PEUICHHIO BOMPOCOB 00OECHEUYeHHs] YCTOWYMBOCTH OOpPTOB, YCTYIIOB,
OTKOCOB BO3JIaratoTCsi Ha TEXHUYECKOT0 PYKOBOAUTEIS DKCIUTYaTUPYIOIIEH OpraHu3alyi.

PyKkoBOJICTBO M OTBETCTBEHHOCTH 3@ BBINIOJHEHHE padOT [0 MOHUTOPUHTY YCTOWYMBOCTH OOpTOB,
YCTYNOB, OTKOCOB BO3JIATalOTCS HA PYKOBOJIUTENEH TI€0JIOTMYECKOi, MapKIIeHIepcKoil ciyx0 u
CIELUAIIBHOM IpyMIbl 10 MOHUTOPUHTY (IIPU HAJIWYMK) SKCILIyaTHPYIOLIEH OpraHu3alliyd B YacTH HX
KOMIIETEHIIMHM, a B CiydasX IHpPOBEJIEHHUs TakuX paboT Ha OCHOBAHMUHU JOTOBOPOB MOJApsSIa - Ha
TEXHUYECKOT'O PYKOBOJUTENS IKCIUTYaTUPYIOIIEH OPraHU3aluu.



VIl. OLUEHKA PUCKA PA3BUTUA OE®OPMALIUA N HAPYLLEHUA
YCTONYNBOCTU BOPTOB U YCTYNOB, KAPLEPOB, PA3SPE30B
N OTKOCOB OTBAJIOB

62. Opranusanus, Beaylias SKCIUIyaTallMI0 U JUKBUIALNIO (KOHCEPBAIMIO) OOBEKTOB OTKPBITHIX
ropasix padot Il kimacca omacHOCTH W MPU KOMOMHUPOBAHHOW pa3pabOTKEe MECTOPOXKICHUS, JOKHA
OCYILLECTBIIATh OLEHKY U YIIPaBJICHHE PUCKAMU HapyLLIEHHUs] YCTOMUYMBOCTU UX OOPTOB, YCTYIOB, OTKOCOB,
Pa3BUTHs aBapUUHBIX CUTyallMd, MUHUMH3AIUM HETAaTUBHBIX IOCIEACTBUNA OT pa3BUTHUS AedopMaliuii,
IOTEPHU YCTOMYHMBOCTU OOPTOB, YCTYIOB, OTKOCOB U UX JIOKAJIBHBIX YY4acCTKOB (Jlajiee - OLIEHKAa PUCKOB) B
cooTBeTcTBUH ¢ npuiiokeHueMm Ne 9 k [Ipasunam. K orenke pa3Butus pucka aegopmanuii, HapymeHus
YCTOMUMBOCTH, pa3pabOTKe MEPONPUATHH 10 YIPaABICHUIO PHUCKAMHU JOIYCKAeTCs IpHUBIICYEHUE
CHELUAIN3UPOBAHHBIX OPTraHMU3alUi 110 PELICHHUI0 TEXHUYECKOIO0 PYKOBOIUTENS SKCILIyaTHPYHOLIECH
OpraHM3aLMH.

OneHka pHUCKOB BBINOJNHAETCA IMPU MNPOEKTUPOBAHUU OOBEKTOB BEJCHHSI TOPHBIX paboT, a B
Ipolecce HKCIUTyaTallii KapbepoB, pa3pe30B U OTBAJIOB - IPU MPEBBILIEHUN KpUTEpUEB OE30MaCHOCTH,
YCTaHOBJICHHBIX IIPOCKTHOW JOKYMEHTALMEH, BBIABICHHBIX B IPOLECCE MOHUTOPUHIA YCTOMYHMBOCTH.
OneHka pHUCKOB TIPOBOAUTCS HAa OCHOBAaHUM KOJIMYECTBEHHOI'O W/MJIM KayeCTBEHHOIO aHajau3a
BEPOSTHOCTH BOZHUKHOBEHUS Ae(hOpMAINK U TSHKECTH UX MPEIIOT0KHUTEIBHBIX TOCIEICTBHHA.

63. OneHka U ynpasiieHHe PUCKaMU HapyLIeHNUs YCTOMYMBOCTH BKIIIOYAET:

MNEpCUCHbL OIIaCHBIX (baKTOpOB, MMPpUBOAAIINX K BO3HHUKHOBCHUIO PUCKOB pPa3BUTUA aBapHﬁHBIX
CPITyaLII/Iﬁ, CBA3aHHBIX C HAPYIICHHUEM YCTOI‘/'I‘II/IBOCTI/I 60pTOB, YCTYIIOB, OTKOCOB;

peecTp BO3MOXKHBIX PUCKOB HapYLIEHUsI YCTOMUNUBOCTHU C PE3YJIBTATAMM UX OLICHKH;

MEPOIIPUATHS B CIIy4ae IIPEBBILLICHNS YPOBHSA PUCKA BO3MOXKHOI'O Pa3BUTHUS aBAPUU U OLIEHKY PUCKA
Pa3BUTHUS aBApUU IIPU UX PEATA3ALUU;

OLICHKY 3(b(I)CKTI/IBHOCTI/I MepOHpI/IHTI/Iﬁ 10 CHUKCHHUIO PUCKOB.

64. Onenka pucka U pa3paboTka MEPONPHUATHI 1O CHUKEHUIO PUCKA HAPYIIEHUS YCTOWYHUBOCTH
COCTaBJISIIOTCS U OOHOBISIOTCS TPYIIION O MOHUTOPUHTY M MPOTHO3Y YCTOHYMBOCTU OOPTOB, YCTYIIOB U
OTKOCOB, CO3JaHHOW W3 4YHCJA CHEIHAINCTOB AKCIUTYaTUPYIOIIEH OpraHW3alud, C IPHUBICYCHUEM
CHEIHATMCTOB CIY>KObI IPOU3BOJCTBEHHOT'O KOHTPOJIS UJIU CIICUATN3UPOBAHHON OpraHu3anuei.

VIIl. YIPABNEHUE YCTONYMBOCTbIO YCTYNOB, EOPTOB KAPLEPOB,
PA3PE30B U OTKOCOB OTBAJIOB

65. Ha ocHOBE KOHTpOJIA 32 COOJIIO/IEHNEM MTPOEKTHBIX PEIICHUH, Pe3yIbTaTOB MOHUTOPUHTA, a JJis
OOBEKTOB OTKPBITHIX TOpHBIX paborT Il kimacca OMAacHOCTM W OIIEHKHM TE€OMEXaHWYECKHUX PHCKOB
pa3pabaThIBatOTCsl MEPONPUATHUS 1O YIPABICHUIO YCTONYUBOCTBIO, YCTYIOB, OOPTOB Kapbepa, pa3pes3a U
OTKOCOB OTBaJIa (J1ajiee - MEPOIPUATHS) B COOTBETCTBUU ¢ npuiioxeHueM Ne 10 k Hacrosinum [IpaBumnam.

66. 3HaYeHHs BENWYMH AOMYCTHUMBIX W KPUTHYECKUX Heopmanuii OOpTOB, YCTYIOB, OTKOCOB,
TOPHBIX BBIPAa0OTOK M OOBEKTOB, PACIIOJIOKEHHBIX B 30HE BPEAHOTO BIMSHHUS TOPHBIX Pa3padOTOK, B
pe3yJIbTaTe KOTOPBIX BO3MOKHBI BOSHUKHOBEHHE YTPO3bl IPUUNHEHUS BPEa KU3HU, 3J0POBbIO TPaKIaH,
BpeJla OKpY’KaIoIIeH cpejie, a TaKkKe Yrpo3bl Ype3BbIUaiiHBIX CUTYallMi TEXHOTEHHOTO XapakTepa) (1ajee
- KpUTHYeCKue JedopMaliu), JOJKHBI ObITh ONPEENIeHbl MIPOEKTHON TOKYMEHTalel U YTOUHITHCS B



mporecce 9IKCIUTyaTauud OOBEKTa BEACHUS OTKPBITBIX TOPHBIX pabOT B MPOEKTE IPOU3BOJCTBA
MapKIeiaepckux padbor.

67. Ilpu oOHapyXeHUH NPU3HAKOB HAPYIICHUS YCTOWYMBOCTH MM KPUTHYECKUX Jedopmanuit
MEpOIPUATHS JOJDKHBI Pa3palaThIBaThCS Ui KOHKPETHBIX YCIOBHH, YTBEPXKIAThCS TEXHUYECKUM
PYKOBOJIUTENEM IKCIUTyaTUPYIOIIEH OpraHU3aliy U BKIIOYATHCS B IUIAHBI Pa3BUTHS TOPHBIX padoT Ha
NPEACTOSAIINI KaJleHapHbBIH MEePUOJ.

lopable paboThl Ha STOM Yy4YacTKE JIOJDKHBI OBITh TPEKpamieHbl 0 TPUHATHS —Mep,
00ecneurBaIIUX YCTOMYUBOCTh MaccuBa. ['opHbIe pabOThl MOTYT OBITH BO3OOHOBJICHBI C pa3pelleHus
TEXHUYECKOIO PYKOBOJUTENS AKCIUTyaTHUPYIOLIEH OpraHu3aluy [0 YTBEPKICHHOMY WM Iaclopry,
IpelycMaTpUBaIoEMy He0OX0IMMbIE MEpbl O€30MMaCHOCTH

68. JlOJDKHOCTHOE JIMIO, OCYHIECTBIAIOIIEE KOHTPOJIb 32 BBINOJHEHHEM MEPONPHUATHN 110
o0eCleYeHn0  yCTOHYMBOCTH  OOpTOB,  yCTYNOB, OTKOCOB, HAa3HA4aeTcsi  OpraHU3alMOHHO-
pacnopsAMTENbHBIM JIOKYMEHTOM PYKOBOAMTENS SKCILUTyaTHPYIOLIEH OpraHU3aluu C YCTaHOBJIEHHEM
NEPUOIMYHOCTH TPEAOCTAaBICHU HH(POPMALUU TEXHUYECKOMY PYKOBOIUTENIO 3SKCILTyaTHPYIOLIEH
OpraHH3alMH.

69. B muiane meponpuATHH MO JIOKAIM3ALMKM U JUMKBUJALMM IOCIEACTBUIM aBapuil Ha ONAcHOM
MIPOU3BOJICTBEHHOM OOBEKTE HEIPONOIb30BAHUS JIOJDKHBI OBITH HPEAYCMOTPEHBI COOTBETCTBYIOIINE
MO3UILIMHU [0 00eCIeYeHUI0 0e30MacCHOCTH MPH BBIABICHUM KPUTHUECKUX 3HAUCHUH Jedopmanun 60pToB,
YCTYIIOB, OTKOCOB. Mepbl pearnpoBaHus NEPCOHAIAa HA HAapYyLIEHHWE YCTOWYMBOCTH JKCILTyaTHPYOIIas
OpraHM3alysl yCTaHABJIMBAET CAMOCTOSTENILHO WIN C IIPUBJICYEHUEM CIELUATIN3UPOBAHHON OpraHU3aliHy.
[Ipu BBISIBIEHNN KPUTUYECKUX 3HAUEHUH JepopManui O0OPTOB, YCTYIIOB, OTKOCOB JIOJIKHBI BBITTOIHSTHCS
MEPOIPUATHS IO CHACCHMIO JIIOJEH M JIMKBUJALMU aBapUM, IPEIyCMOTPEHHBIE MO3ULUAMHU IUIaHA
MEPONPHUATHH MO JOKAIM3ALNN U JIMKBUIALNH ITOCIEICTBUN aBapuil.

70. MeponpusTHs 1Mo JOKATU3alluyd ¥ JTUKBUIAIUH MTOCIEACTBUI 00pyIIeHUH, CABMKEHUN OOPTOB,
YCTYIIOB, OTKOCOB JOJKHBI TIPOBOJUTHCS HA OCHOBAHUHM MPOEKTa MPOU3BOJICTBA Pa0dOT, YTBEP)KICHHOTO
TEXHUYECKUM PYKOBOJIUTENIEM JKCIUTYaTHPYIOIIEH OpraHu3allid, W JTOJDKHBI ObITh BKIIIOUEHBI B IUIaH
JTUKBUJAIIUN aBapUH.

71. BypoB3pbiBHbIE pabOThl B MAacCHUBaX CKAJIBHBIX M IOJYCKAJbHBIX TOPHBIX IMOPOJ BOJIU3U
MpelebHOTO0 KOHTypa OopTa Kapbepa, pa3pe3a HEOOXOOMMO BECTH C YYEeTOM OTpaHHUYCHHI,
YCTaHOBJICHHBIX IPOEKTOM OypOB3pPBIBHBIX PaloT.

72. B wmaccuBax JAMCIEPCHBIX IOPOJ, CKJIOHHBIX K HAaOyXaHUI0 WM pa3MOKaHUIO, IpuU
OTBaJI000Pa30BaHUM JIOJDKEH ObITh OPraHU30BaH JIPEHAXK, CTOK JJOXKAEBBIX U TaJbIX BOJ B COOTBETCTBUU C
TEXHUYECKMMU pELIEHUSIMU MPOEKTa Ha OTPabOTKYy MECTOPOXKICHUS WIM PEKOMEHJAlUsIMHU,
COTJIACOBAaHHBIMU C ITPOEKTHOM OpraHu3anuei, pa3padoTaBiiell IPOeKT Ha OTPAOOTKY MECTOPOXKICHHUSL.

73. Ilpu KOMOMHHMpPOBaHHOW pa3pabOTKe oOINpeAeseHHE NPECNIbHBIX YIiIoB OOpTOB KaphepoB,
pa3pe3oB U OTKOCOB OTBAJIOB HEOOXOIMMO OCYIIECTBISATH C YYETOM IapaMeTpOB MOA3EMHBIX T'OPHBIX
BBIPa0OTOK Harpy3o0K OT CTAI[HOHAPHOTO TOPHOTPAHCIIOPTHOTO 000PYyIOBaHHUS.

74. 1lpu BbIOOpE AHATUTHUYECKUX CXEM PAcueTOB YCIOBUH (opMHUpOBaHUA, NePOPMHUPOBAHUS U
OLICHKH YCTOMYMBOCTH OOPTOB, YCTYIOB KapbhepoB, Pa3pe30B, OTKOCOB OTBAJIOB, KOd(dUIIMeHTOB 3amaca
UX YCTOMYMBOCTH, HpPU OICHKE (PU3MKO-MEXaHHYECKUX CBOWCTB MAacCHBa TOPHBIX IOPOJ, PUCKOB
pasBuTHs AeGopManuii U HapyIICHHUs YCTOWYHMBOCTH OOPTOB, YCTYIIOB KapbhepoB, pa3pe30B U OTKOCOB
OTBAJIOB, a TAKXe MPU MOJATOTOBKE MEPONPUATHH (TpeOOBaHMIT) IO YIIPABIECHUIO YCTOHUYNBOCTBIO OOPTOB,



YCTYINOB, OTKOCOB JIONMYCKAETCsS TNPUMEHEHHE METOJIOB YHUCJICHHOTO MOJCIHUPOBAHUS YCTOMYMBOCTH
OOpTOB, YCTYNOB KaphepoB, pa3pe3oB, OTKOCOB OTBAJIOB HAa OCHOBE KOMITBIOTEPHBIX TeXHOJOrHi, 3D
YUCJICHHOTO MOJICJIUPOBAHMUS.

Jlokanu3anusi: MpoMBIIIIeHHAs: 0€3011aCHOCTE Ha OJIOT-UHXeHepa.pd
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ITpunoxenne Ne 1
Kk PepepanbHBIM HOpMaM | NpaBUIaM

B 00JIaCTH MPOMBIIICHHON O€30MacHOCTH
"[IpaBuia obecrieueHnust yCTOMIMBOCTH
OOpTOB U yCTYIIOB KaphepOB, pa3pe30B

1 OTKOCOB OTBaJ'IOB", YTBCPKIACHHBIM ITPHUKA30M

denepabHOM CITYKOBI IO KOJIOTHIECKOMY,
TEXHOJIOTUYECKOMY U aTOMHOMY HaJ30py
oT 13 Hos10ps 2020 1. Ne 439

5 MHXXEHEPHO-TEOJIOTMYECKOE U3YYEHUE
N PAMOHUPOBAHUE MACCUBA NOPHbIX NOPOA MECTOPOXAOEHUA

1. ITopoasl M pynbl MECTOPOXACHUH NENATCS Ha KJIACChl MO MPOYHOCTH CTPYKTYPHBIX THIIOB
(Tabmuma 1). s kaxaoro Kiacca mopoj onpenesieTcss Habop XapakTepucTuk (Tadbmuma 2).

Ta6bnuua 1 - Knaccbl ropHbix nopos B 3aBUCUMOCTU OT NMPOYHOCTU CTPYKTYPHbIX

cBA3en
Knacc mopon | Omnucanue nopon XapakTepucTuka [IpounoctHeie | Du3znyecKue Crnoco6
CBOICTBa CBOICTBa pa3paboTku
CnaboTpennHoBaTbIe,
cinabo [TnoTHOCTD
HesbiBeTpensie u
BBIBETPUBAEMbIEC, HE bounee 2,65
c1ab0BBIBETpEIIbIC 3
Ha0yxaroT, B 0oprax | COnpoTHBICHU r/cm®,
U3BEpKEHHBIC U
KapbepoB He 10 CXKATHIO MOPUCTOCTh
MeTamophuIecKue PazpabarriBa
Ha0JI01aI0TCS 6onee 50 JIOJIA TIPOLIEHTA
IA. IIpounsie | MOPOJBI, KPENKUE FOTCSI
TJIACTUYECKUE Mlla, paszpeiBy | CkopocThb
CKaJbHbIE 0CaJIOYHBIE: B3PBIBHBIM
nedopmanuu. 6omnee 3 MIla. | pactipocTpaneH
KBapIeBbIE CIIOCOOOM.
XapakTepHa Kpenocts fip, > usi
MeCYaHUKH, .
AQHU30TPOINHS CBOWCTB 8. MIPOJIOTBHBIX
M3BECTHSIKH,
B YCJIOBHUSX BOJIH V) Oosee
KOHIJIOMEpaThl
€CTECTBEHHOT'O 4,0 xkm/c.
3aJeranus
W3BepxeHHbIE U
MeTamopudeckue
TpemnHoBarsle,
IIOPO/BI, [InoTHOCTH
WHTEHCHUBHO
OCaIOYHEIE: Conporusnenn| 2,20 - 2,65
BBIBETPUBAIOTCSI, HE 3
TJIMHUCTBIC U 10 CKaTHIO § - r/cm’, Pa3pabarbiBa
HaOyXxaroT, HE
I1ecYaHo- 50 MIla, IIOPUCTOCTH 110 FOTCS
IB. pa3sMOKaroT, He o
TJIMHUCTBIE Comnporusnent | 15%. CxkopocTh | MEXaHUYECKU
[TonyckanbHbI TJTACTUYHBI.
CJIaHIIbI, € pa3phIBy 2 - | pacnpocTpaHeH MU U
e XapakTepHa
[JIMHUCTBIE U N 3 Mlla. ust B3PBIBHBIMU
AQHU30TPOIMHS CBOWCTB
U3BECTKOBHCTHIE Kpenocts fip =| mpomonbHbIX | crocobamu.
B YCJIOBUSIX
MeCYaHUKH, 4 - 8. BOJH Vp ot 2,0
€CTECTBEHHOT'O
apTUJUTATHI, 1o 4,0 xm/c.
3aJleraHusl.
AJIEBPOJIUTHI,

Meprei,




U3BECTKOBHCTHIC
KOHTJIOMEPATHI,
OpeKYHH, yriu
[InoTHOCTH
1,40-1,90
CueruieHue r/ems,
MUHHMAaJIBHO | mOopHCcTOCTh 25 | PazpabaTsiBa
lHA. KameHnucreie u 0
ITopobr 1503051 - 40%. FOTCA
HucnepcHbie eOCHOYHBIC
nehopMUPYIOTCS MTOJTHOCTHIO CKopoCcTh | MEXaHHYECKU
PBIXJIbIE HAKOIUICHHUS,
IJIACTUYECKHU. OTCYTCTBYET, |paclpOCTPaHEH | M U PYYHBIM
HECBSI3HBIC TICYHUKH, TIECKU
Kpenocts fip, < usi criocobamu
2, CKUMAeMbl. | IMPOJOJIbHBIX
somxa 0,2 - 1,8
KM/C.
[InoTHOCTH OT
1,10- 2,10
CUITbHOBBIBETPEIIBI r/eM?,
€ WY TIOJTHOCTHIO MOPUCTOCTH OT
[IpounocTh o
JIe3UHTETPUPOBAHH 20 - 809%,
HaGyxatror, 3aBUCHUT OT
bIC U3BEPIKEHHBIC U BJIQXKHOCTH OT | Pa3pabaTriBa
11B. Pa3MOKaloT, BIIQXKHOCTH U 0
MeTaMoppuIECKUe, 10 - 80%. I0TCSI
JlucriepcHbie TUTACTUYHBI, IUIOTHOCTH, HO
BCE Pa3HOBHIHOCTH CKOpOCTh | MEXaHHUYECKU
MSTKHE L CVIIECH I WHTEHCUBHO BCCTAa MeHee | et | M M DVAHEIM
CBSI3HBIE > YT BBIBETPUBAIOTCS U 8 Mlla pactipoctp Pyl
CYTJIMHKH, METI, ust crocoboamu
OCBITIAIOTCS Kpenocts fip, <
MOpEHHBIE U 5 MPOJOTBHBIX
JIETIOBUAJIbHBIC ' BOJIH
OTIIOKEHUS WU3MEHSETCS OT
0,3 102,2
KM/C.
[Topoasr ocoboro B
Il ['opHble TOpO/IbI XapaKTepU3yeTcs crienuGpuIecKuMu
COCTaBa, - 3aBHUCHMOCTH
CrneunduyHs CBOMCTBaMH, TPEOYIOT CIIEIIMATBHBIX METOJOB 9
COCTOSIHUS 9 . OT CBOMCTB
e . WCCIICTOBAaHUI M WHIUBUIYTBHON OIICHKH
CBOWCTB OpOJT

Ta6bnuua 2 - MNMepevyeHb XapaKTEPUCTUK FOPHbIX NOpoOA, YCTaHaBNMBaeMbIiX B xoae
MHXXEHEepPHO-reoniorM4eckmux nccrnenoBaHum

IlepedyeHb XapaKTepUCTUK

Kunacc nopon
CxkanbHbie nopos! | ['enesnc opoJx, IUIOIIAAb pactpocTpaHeHus, MOIIHOCTb,
(xmacc [A) neTporpaduyecKuil  COCTaB  MOPOA, CTPYKTYPHO-TEKTOHUYECKHE

0COOCHHOCTH MAaCCHBa, XapaKTep 3aJleTaHHs CJIOEB (TOPHU30HTAIBHBIMH,
HAKJIOHHBIH WJIM KPYTONaJaroluii), MPOYHOCTHBIE XapaKTEPUCTHKHU
nopox (MPOYHOCTP HA CXKaTHE, paCTSHKEHHE, CIEIUICHHE, YToll
BHYTPEHHEI0 TPEHHUsI) U MIOBEPXHOCTEH ocnabieHus, neopMaiiOHHbIE
CBOWCTBA MTOPOJI, TUIOTHOCTh B YCIIOBHUSIX €CTECTBEHHOTO 3aJeTaHHs




[TonyckaibHble 'ene3nuc mopox, miomagp HX PaCHPOCTPAHEHUS, MOLIHOCTb,
nopob! (kiacc IB) | merporpadgudeckuii cocTaB, CTPYKTYPHO-TEKTOHUYECKHE OCOOCHHOCTH
MaccHBa, XapakTep 3ajeraHusi cloeB (FOPU30HTAIBHBIN, HAKJIOHHBIH
WM KPYTOMAJaloNINii), TUIOTHOCTh MOPOJI B YCIOBHUSX €CTECTBEHHOIO
3aJieraHusl, INIOTHOCTh CKEJIETa, IOPUCTOCTh, €CTECTBEHHAs BIAXKHOCTb,
MIPOYHOCTHBIE XAPAKTEPUCTUKU TOpoj (IPOYHOCTH Ha  CXKaTHeE,
pacTsbKeHue, CLETJICHUE, YToJl BHYTPEHHErO TPEHHsI) U TTOBEPXHOCTEH
ocJ1a0JeHus1, HaJTM4YKMe TITUHUCTBIX CJIOEB U MPOCIIOEB, MIPUYPOUCHHOCTh
K 30HaM HapylIeHUN W/UIi KapCTOBBIM 00pa30BaHUSIM

JucnepcHble ['ene3uc  mopox;  miowaab  paclpoCTPAHEHUs;  MOIIHOCTH;
nopojsl (kiacc II): | muromornueckne 0coOEHHOCTH; XapaKTep 3aeranus (TOpu30HTAIbHBIN
WIA HaKJIOHHBIN); XapakTep 3ajeraHus CjloeB (FOPU3OHTAJIbHBIMN,
HAaKJOHHBI WM  KPYTONAJAIOIIMK), MHHEpajbHas IUIOTHOCTD,
IUIOTHOCTh MOPOJl B YCJIOBUSX €CTECTBEHHOT'O 3ajieraHusi, MJIOTHOCTh
CKeJleTa, MOPUCTOCTh, €CTECTBEHHAs BIIAXKHOCTb, CLEIUICHUE, Yroil
BHYTPEHHEI0 TPEHHUs, TIPaHYJIOMETPUYECKUH COCTaB; HaJu4ue
IJIMHUCTBIX CJIIOEB M IPOCIIOEB, IPUYPOUYEHHOCTh K 30HAM HApYyIICHUU
U/WIIN KapCTOBBIX 00pa30BaHUil, /Ui CBS3HBIX MOPOJ - HAOYXaeMOCTb,
IPOCaZ0YHOCTh, YUCIIO IUIACTUYHOCTH U MOKa3aTelb KOHCUCTEHLUN

s TemnepaTypHbIil peKUM MOPOJ, TPAHUIbI KPUOTEHHON 30HBI, IITyOHHA
MHOTOJICTHEMEP3JI |CE30HHOTO OTTAaWBaHUA U TNPOMEpP3aHMs, KOHTYphl U TIIyOuWHA
BIX TOPHBIX TOPOJ|pPACHpPOCTPAHECHUsI TAJIMKOB, XapakTep M3MEHEHUs (U3HYECKO-
(kmacc III) | MexaHUYECKUX CBOMCTB MOPOJ IMPH OTTAaMBAaHUHU

JIOTIOJIHUTEIILHO
YCTaHaBIUBAIOTCS:

2. CocraB, 00BeM H METOAMKA HHXEHEPHO-TEOJOTHUECKUX MCCIEIOBaHUI oOmpenenseTcs
IIPOEKTHOM OpraHU3alMel M 3aBUCAT OT CTAJUM H3YYEHHOCTH U OCBOCHHSI MECTOPOXKICHMS, CTEIECHHU
CJIOKHOCTH €r0 HMH)KCHEPHO-TE€OJOTMYECKOrO0 CTpPOeHHs. Pe3ynbrarbl HMHKEHEPHO-TEOJIOTHYECKHUX
HCCIIEIOBaHUM JOJKHBI 00ecreunBaTh NodydyeHne nH(OpMaluu AJis peleHusl 3a/1ad COOTBETCTBYIOLIEH
CTaJu1 OCBOCHHUS MECTOPOKICHHUS.

3. Ha mnouCKOBOH M OLEHOYHBIX CTaJUSX TE0JIOrOPa3BEJOYHBIX pPA0OT yCTaHABIIMBAETCS
XapaKTepUCTHKA MHKEHEPHO-IE€0JIOTHYECKUX YCIOBUI paliOHA, OCHOBBIBASCh HA pE3ylbTaTax IeoJioro-
CbEMOYHBIX padoT, TreoU3NYECKUX HCCIEAOBaHUN, aHalu3a YCIOBUM pailoHa HCCIEIOBAaHUNA U
XapaKTEPUCTHK aHAJIOTUYHBIX MECTOPOXKIEHUM.

4. Ha craguu pAeTasbHOW pa3BeAKHM MECTOPOKICHHUH (TEXHUKO-DPKOHOMHUYECKOE OOOCHOBaHHE
MOCTOSIHHBIX KOHIUIMHU (asiee - TDO)) HHKEHEPHO-Te0JIOTHYECKHE YCIOBUS JOJKHBI ObITh U3YYEHBI C
JEeTalbHOCTBIO, 00ECIIEUNBAIOLIEH ITOIyY€HIE UCXOIHBIX JAHHBIX JJISI COCTABJICHUS MIPOEKTa Pa3paboTKu
MECTOPOXKACHUSA. MHKEHEPHO-TEOIOTNYECKUE UCCIIEN0BAHNS JOJDKHBI OXBAaThIBaTh 30HY OPYICHEHUS U
BMELIAOIINX TOPOLI.

KonuyecTBO MHXKEHEPHO-T€OTOTHYECKUX CKBAXKHUH JIOJKHO COCTaBJIATh:
JUTSL IPOCTBIX YCIIOBUM - HE MeHee 8% OT 00IIero KOJIMYeCcTBa re0JIoropa3Be0UHbIX CKBAXKUH;

JJIsA YCJ'IOBI/Iﬁ cpenHeﬁ CIIO)KHOCTH - HEe MeHee 12% ot 06]].[61"0 KOJIMYCCTBA I'€OJIOTrOpa3BCA0YHBIX



CKBaXKUH,
JUTSL CJIOXKHBIX YCIIOBUH - HE MeHee 15% oT o01iero KoJn4ecTBa reojoropa3BeIouHbIX CKBAKHH.

Ha craguu neranpHolt pa3Benku MectopoxaeHuil (TOO moCTOSHHBIX KOHAMIIMM) JTOMOJIHUTEIHHO
WH)KEHEPHO-TEOJIOTHYECKUE CKBAXUHBI OYpsAT HA MOTCHIIMAIBHO HEOJIArOMPHUATHBIX IO YCTOWYHUBOCTH
ydactkax. Ha Hambonee CIOXHBIX MO0 WHXCHEPHO-TEOJOTHYECKUM YCIOBUSM MECTOPOKICHUSIX
MIPOBOJSATCS TOMOJIHUTEIILHBIE UCCIICIOBAHHUS 110 Pa3paboTaHHBIM MPOrpaMMaM.

,Z[OHYCKaeTCSI COBMCHIATH MHKCHCPHO-T'COJIOTHUICCKUC CKBAKUHBI C I'COJIOTOPA3BCA0OYHBIMU.

[Tpu Hanmumy 0OHAXKEHUH CKaJIbHBIX ITOPOJ JOTIOJHUTEILHO TPOU3BOIUTCS U3yUCHUE ITapaMeTpOB
€CTECTBEHHOHN TPEUIMHOBATOCTH (KOJMYECTBO M OPUEHTHPOBKA OCHOBHBIX CHUCTEM TPEUINH, X T'yCTOTa,
MPOTSHKEHHOCTB ).

5. Ilo pe3ymbraraM WHXKEHEPHO-TCOJOTMUECKUX HCCICIOBAHMM HA CTAaJud TPOCKTHPOBAHUS
JOJKHBI OBITH MOTYYEHBI:

XapaKTePUCTUKU TPUPOTHO-TEOrpaUUECKUX YCIOBUM, TEOJIOTHYECKOTO CTPOCHHS, TEKTOHHKHU
pariOHa U MECTOPOKICHHUS;

WHXXEHEPHO-TEOJIOTHUECKUE XapaKTEPUCTUKU paiioHa M MECTOPOXKACHUS (pacnpoCTpaHEHHOCTh
OCHOBHBIX INETPOrpapuuecKux TUIOB MOPOJ U Py, TUN KOHTAKTOB, KOJTMUYECTBEHHBIC XapaKTEPUCTUKU
TPEIMHOBATOCTH, PACCIOEHUS, aHU30TPOIIMH MOPOJ, 30H U MOBEPXHOCTEHN ociabieHus, HalpsyKEHHOTO
COCTOSIHUS, PU3UKO-MEXaHUUECKHUX CBOMCTB MOPO.);

JUIi PAaliOHOB pacHpOCTPaHEHUs MHOIOJIETHEMEP3JbIX TOPHBIX IOPOJX - XapaKTEPUCTUKU
KPUOT€HHOCTH MAacCCUBAa, JBAUCTOCTH M TEMIIEPATypbl, TOJILHMHBI CJIOS CE30HHOTO IPOMEP3aHus,
XapaKTEPUCTUKN NHKEHEPHO-TEOKPUOJIIOTMYECKHUX MTPOLIECCOB;

IIPOTHO3HAsI OLICHKA BO3MOJKHBIX M3MEHEHHIH WH)KEHEPHO-TEOJIOTMUECKUX YCIOBHUH IPHUPOIHOU
Cpelbl ¥ BOSHUKHOBEHMSI HEOJIArOMPHUSITHBIX MHKEHEPHO-TEOJOTHYECKUX SBJICHUN HAa MECTOPOXKJIEHUU U
IIPWIETraloIled TEPPUTOPUU TOPHOTO OTBOAA.

6. B cmydae mepecMoTpa MpeayCMOTPEHHBIX IPOEKTOM MAacHITabOB W TEXHOJIOTHMH JOOBIYH,
CHOCOOOB BCKPBITHUSI W OCYIICHHS MECTOPOXKACHHUS TMPOBOJUTCS JOMOJHUTEIBHOE WHKEHEPHO-
reoJIOTUUECKoe ero u3ydeHue. Ha skcmryaTUpyeMbIX MECTOPOXKIEHHUSX YTOUYHSIOTCS HEAOCTATOYHO
W3YYCHHBIE HWHKCHEPHO-TEOJOTHYECKHE YCIOBHs (DJIAaHTOB, TIYOOKHX TOPH3OHTOB, 0OOOCOOIEHHBIX
PYAHBIX TCI. I[J'ISI IMOBBIIICHUA TOCTOBECPHOCTU IMPOTrHO3HBIX OILCHOK yCJ'IOBI/Iﬁ OKCILTyaTalluu U3y4acMbIX
Y4aCTKOB UCTIOTB3YIOTCS JaHHBIE, MTOJYYeHHBIE MPU pa3pab0TKe OCBOCHHOM YaCTH MECTOPOXKICHUSI.

7. Ha oTame TEXHMUYECKOTO TEPEBOOPYKEHUS U OHKCIUTyaTalliM MECTOpOXKIeHus (craaus
OKCIUTyaTallAOHHOM Ppa3BEIKH) B XOAE€ HHKXCHEPHO-TE€OJOTMYECKUX HCCIENOBAaHUN  YTOUHSAIOTCS
IIPOYHOCTHBIE, JI€(POPMALMOHHBIE U IJIOTHOCTHBIE CBOMCTBA MOPOJA U MACCUBA, IapaMeTpbl IPUPOAHON U
TEXHOTE€HHO! TPEUIMHOBATOCTH.

8. N3yuenune (u3nKo-MeXaHMUYECKUX CBOMCTB BBIMOJIHAETCS HAa OCHOBE JIAOOPATOPHBIX U MOJIEBBIX
UCIIBITAHUH TOPHBIX MTOPOJ.

H3ydeHue CTpyKTypbl MacCHBA CKAJIbHBIX IOPOJI BHIMOIHIETCS Ha OCHOBE:!

AOKYMCHTHPOBAHUSA OPHUCHTHPOBAHHOI'O KCpHA IOPOJ (HpI/I BBIXOJIC KE€pHa HC MCHEC 80%) nin



CTEHOK CKBa)XHH;
re0JIOr0-CTPYKTYPHOM CheMKH OOHaKEHUH.

9. Ha cragum npenaBapuTEIbHOW M JETalIbHOM pPa3BEAKHM MECTOPOXKIEHHUS IOIYCKAETCs OLEHKA
IIPOTSHKEHHOCTU  TPEIIMH KOCBEHHBIMM MeToAaMH. Ha cragmm SKCIulyaTalMu  MECTOPOXKACHMS
MPOTSHKEHHOCTh TPEIUH JOJDKHA ObITh YTOUHEHA B X0 KAPTHPOBAHUSI.

10. Ha cragum mpeaBapUTENbHOW M JIE€TaIbHOW Pa3BEAKH MECTOPOXKICHUS Ul ONPEACICHHS
MIPOYHOCTHBIX CBOMCTB TPEUIMH HCIOJB3YIOTCS JabopaTopHble McnblTaHus. Ha cramumm skcryaTanuw,
npu Hamuuu# aedopManuii Ha ycTynax, JaHHbBIE MO MPOYHOCTHBIM CBOMCTBAM TPEIINMH YTOYHSIOTCS
00paTHBIMHU PaCUETaMH.

11. TTo Mepe MOCTaHOBKHM YCTYIIOB Ha MPEACIbHBIN KOHTYp, a TAK)Ke MPH NMPHOIMKEHIH K HEMY Ha
paccrosHue 100 M M MeHee JODKHO OCYIIECTBISITBCS TI€0JIOrO-CTPYKTYPHOE H3YYE€HHE MacchBa
CKaJIbHBIX TOPHBIX TIOPOJI C ONMCAHNUEM MTPOM30MICAIINX U IPOTHO30M BO3MOXKHBIX Jehopmanuii.

12. B xoJie reosoro-cTpyKTypHOIO U3y4€HUs (KapTUPOBAHMSI) IKCIUTYaTUPYEMOI'O MECTOPOXKIECHHUS
JIOJKHBI OBITh YCTAHOBJIEHBI €r0 I'€0JIOT0-CTPYKTYpPHBIE OCOOEHHOCTH, OPUEHTHPOBKA OCHOBHBIX CHCTEM
TPEILINH, BBISBICHBI TUIBl MOTEHIHAIBHBIX IepOopMaluii U YCIOBUS WX BO3HUKHOBEHHS, OTOOpaHBI
obpasubl  mopox g (U3MKO-MEXAaHMYECKUX HUCHBITAHUH U meTporpado-MUHEpaIOrHYeCKUX
UCCIICIOBAHHM.

13. Tlpu xaptupoBanuu OOHaXKEHHI CKaJbHBIX MOPOJ OIpEIeiICHHE XapaKTePUCTUK 3JIEMEHTOB
3aJieraHys MOBEPXHOCTEHN ocnabieHus (a3uMyTa U yria rajeHus) OCyIIECTBISETCS ¢ IOMOILBIO TOPHOIO
KOMIlaca, a B cIy4yae, €Cld MacCHB O0JaJaeT MarHUTHBIMH CBOHCTBaMH, - COJIHEYHOTO WJIH
THPOCKOIIMYECKOro KoMmmacoB. Jlomyckaercsi ompeneneHue IapaMeTpoB 3alleTaHds [OBEPXHOCTEH
ocnabieHusi Ha OCHOBE O0pabOTKH pe3yiabTaToB (OTOTpaMMETPHUH, Ja3E€PHOTO CKAHUPOBAHHS WU
JAPYTUMH METOJAMH AUCTAHIIMOHHON ChEMKH.

14. Pe3ymbTaThl MacCOBBIX 3aMEpOB IOJJIEKAT CTATHCTUYECKOHl 00paboTke ¢ MOCTPOCHHEM
KpYroBBIX JuarpaMM TpemuHoBatocTH. [locTpoeHune auarpaMm TpEIIMHOBAaTOCTH JIOIyCKaeTcs
BBINOJIHATH C IPUMEHEHUEM MPOTrPAMMHOI0 00ECTICYEHHUS.

15. Tlo pe3ynbrataM KapTHUPOBaHUSI COCTABJISETCSI CBOAHBIM T€0JIOTO-CTPYKTYPHBIA IUIAaH /WM
o0beMHas U(poBas MOJEIb.

16. OueHka pacmpoCTpaHEHUs! CTPYKTYPHBIX SJIEMEHTOB Ha HUXKE- W BBIIICIICKANIUE TOPU30HTHI
BBINIOJIHSAETCS HA OCHOBE TPACCUPOBAHUS CIIEJIOB UX IEPECEUCHUS C IOBEPXHOCTHIO Kapbepa, pa3pesa.

17. Ilpu reonoro-CTpyKTypHOM KapTHPOBAaHUM JKCIUTYaTHPYEMBIX MECTOPOXKICHHH HE0O0XO0IMMO
BBITNIOJHATh PAH)XKUPOBAHHWE TPEIIMHOBATOCTH, a TAK)K€ PallOHMPOBAHHME MAcCHUBAa TOPHBIX IOPOJ IO
CTETEeHU TPELIMHOBATOCTH (OJIOYHOCTH) B COOTBETCTBUU C Tabnuuamu 3 u 4.

Tabnuua 3 - Uepapxuyeckume ypoBHW NOBEPXHOCTEN CTPYKTYpPHOro ocnabneHus
(pa3pbIBHbIX HapyLIeHWU)

Paunr (mopsnok) pa3zinomos, MoOUHOCTh 30HBI [IpoTsskeHHOCTh Macmrab
TPEIIH IpobiieHus pa3iomMa Hin HapyILIEHUs KapThl
LIMpPYHA TPELIVH




Paznomsl [ panra -

CJIOEB, TIOPOTHBIX OJIOKOB

rIIyOMHHBIE, KaK mpaBuio, | COTHH U THICIYH METPOB CoTru n ThICATH 1:2500000
HZ] ’ DaBHIIo, p KUJIOMETPOB 1:1000000
celicMOreHHbIE
Pasnoma II panra - JlecsITKu ¥ COTHU JlecsITKu ¥ COTHU 1:500000
rITyOMHHBIE, YAaCTHYHO )
S METPOB KHJIOMETPOB 1:200000
celicMOreHHbIE
MeTpsl 1 JeCATKH Kunomerpsr u necsatku | 1:200000
Pasnomer 1T pasra METPOB KHJIOMETPOB 1:100000
Pasomsi IV panra JIECATKH B COTHHU CoTHH U THICAYH 150000
CaHTUMETPOB METPOB
Kpynugie Tpemue V Cabimie 20 Mmm Cspiiie 10 m 1525000
panra 1:10000
Cpennwue TpemuHbl VI 1:5000
patra 10 - 20 mm 1-10m 1:2000
Menkue Tpemmnbl VII 2-10 vt Merce 1 u i
paHra
Tounkue Tpeumnsl VIII 1-2 um Mence 1 M )
panra
JlokanbHbIe TpemmHbl [X
paHra - BHyTpPH IJIacTOB, Menee 1 mm Menee 1 m -

Ta6bnuua 4 - Knaccudumkauma maccMBOB FOpHbLIX Mopoa Mo TpewuHOBaATOCTU U

coAepXXaHUI0 KPYMHbIX OTAEeNbHOCTEeN

Kareropu Crenenb Yucno tpemnH | Cpeanuii Copnepxanue, % B
S TIOPOABI |  TPEIIMHOBATOCTH Ha 1 M nuHMY, pasMep | MaccHuBe OTJEJIbHOCTEH
o (6ouHOCTH) MaccuBa | TIEPECEKAIOMIeH | OTAEIBHOC pasmepoM, MM
TPELIMHOB HauOoublIee UX | TeH, M
aToCTH 4qHiCIIo (MOAYIb
TPELIMHOBATOCTH
) 300 700 1000
[IpakTruecku
N Menee 0,65 | Boree 1,5 | 100 | 100 | 100
(MCKITIOUNTETHLHO
KpPYITHOOJIOUHBIE)
ManoTtpenuHoBaTsie 80 - 40 -
I (Becbma 1-0,65 1,0-15 | 100
100 100
KpPYITHOOJIOUHBIE)
1] CpenneTrpemmHoBaThl 1-2 05-1,0 70- | 30-80| 5-40




e 100
CuinibHO

v TPEIIUHOBATHIC 2-10 0,1-05 (10-70 30 5
(cpenueOoYHbIC)
UpesBbIuaitHO bimzko

V TPEIIUHOBATHIC 10 0.1 10 €K Her
(MenKoOI0YHbIE) HYITIO

18. MHXeHepHO-T€OJIOrHYeCKOe M3yYEeHHE MacCUBa TOPHBIX IMOPOJ BBITIOJHSIETCS Ha OCHOBAHUU
MpPOrpaMMbl, pa3pabOTaHHON OJKCIUTyaTHPYIOIIeH W/WIM CHeHUaIM3UpOBAHHOM oOpraHu3anueil B
COOTBETCTBUU C TEXHUUYECKHUM 3aJJaHUEM, KOTOPasl IOJKHA COACPIKATh:

BU/JIbI U METO/Ibl HHKEHEPHO-TE€0JIOTMYECKOT0 U3YUYEHUs, KOTOPbIE JOJIKHBI COOTBETCTBOBATH LIEJISIM
M CTaJINN UCCIICTOBAHN;

00BeM 6ypeHI/I${ W Ha3HA4YCHUC Ka)K,HOfI CKBa’XHHBbI,
BUIbI I/ICCJIGI[OBaHI/If/'I B CTBOJIC CKBA>XHMHBI, BKJIFOYas1 reo@mnqecxue;

crmoco0 OpPUCHTHPOBAHUA KCPHA HIIM CbCMKU CTCHOK CKBAXKHWH, a4 TaKKE€ MCETOAbI OIPCACICHUS
HUCKPHUBJICHUA CTBOJIA CKBAKHUHBI,

METOAMKY TOKYMEHTHUPOBaHUS KEPHA, BKIIOYAIOLIYIO ero (hoTorpadupoBaHue;
KOJINYECTBO U y4aCTKH 0TOOpa 00pa31oB [isl OonpeaesieHus] (PU3MKO-MEXaHUYEeCKUX CBOICTB;
COCTaB I'UAPOTeOIOrMYECKUX UCCIIEI0BaHUIT;

IIJIaH U T'COJIOTUYCCKUC PA3PE3LI C BPI3yaJlPI3aI_[PIeI>'I CTBOJIOB CKBAXWH W IPCANIOJIAaracMbIX I'PaHUILL
MEPECCUCHU A pa3pbIBHBIX HapymeHHﬁ, T'€OJIOTHYCCKHUX KOHTAKTOB,

MECpONpUATHA TI0 KOHTPOJIIO  KadCCTBa 6ypeHI/151, IOBBINICHUIO  BbIXOJAa KEpHa W €TI0
AOKYMCHTUPOBAHUAA,

COCTaB U METO/bI JJAOOPATOPHBIX UCIIBITAHUIA;
TpeOOBaHUS K OTUETY O MPOBEIEHHBIX padoTax.

19. Pe3yJ'H>TaTBI FeO(l)I/I3I/I‘-IeCKI/IX HCCHGI{OBaHHﬁ, BBIIIOJIHCHHBIX B HHXXCHCPHO-T'COJIOTHUYCCKUX
CKBa)XHMHaX, JOJIXKHbBI OBITH COIIOCTABJICHEI C HUHXXCHCPHO-TCOJIOTHYCCKUMHU IMOKA3aATCIIAMU, ITOJTYUCHHBIMU
IIpU JOKYMCHTUPOBAHUHN KCPHA COOTBGTCTBYIOH_Ieﬁ CKBa>XHHBI.

20. PabGoTbl (CKBaXHHBI), NMPOBOJUMBIE (HCHOJIb3yEMbIE) B MCCIENOBAHUAX JIOKYMEHTHUPYIOT.
JlokymeHTanus padoT (CKBaKHH) BKJIIOYAET:

MMacIIopT CKBAXHNHBI,
aKT O 3aJ1I0)KCHUHU CKBA>XHHBI,

AKThI O IPOBCACHUN KOHTPOJIBHBIX 3aMCPOB KOOPAUHAT YCThs CKBAXKUH;



aKT MHKJIIMHOMETPUH;

re0JIOr0-TeXHUUECKUN Haps]l C MPOCKTHBIMU U (PaKTUYECKUMU TaHHBIMH;
OypOBOI >KypHaJl, 3aII0JHAEMBIN Ha KaXXAYI0 OTJIEIbHYIO CKBOXXKUHY,
KypHaJI JOKYMEHTAIlUU KEPHa;

YPOBEHb IIOJI3EMHBIX BOJl HA MOMEHT 3aKpPbITHS CKBAXKUHBbI;

aKThI O JINKBUAALINY CKBaKUH.

21. HpI/I AOKYMCHTAIIUKU KCpHa HCO6XOﬂI/IMO BBIACIIATE CCTCCTBCHHBIC TPCIIMHBI OT MCXAHUYCCKUX
Ha OCHOBC XapaKTCPHBIX UX IIPU3HAKOB.

22. U3 craTucTuecKoi 00pabOTKH MCKIIIOUAETCs 30Ha po0seHUs], 00yCIOBIEHHAs HapyILIEHUSIMU
TEXHOJIOTUU OypeHUsl.

23. WccnenoBanusi KepHA JOKYMEHTHUPYIOT ¢ MHTepBajioM He Ooinee 3 merpoB. Ilo pesymbpraram
UCCIICIOBAaHHH JIOJDKHO OBITh MPE/ICTABICHO CBEJICHUH HE MCHEE:

MHTEPBAJ B3SITUS TPOO (M);
BBIXOJI KepHa, %;

OnmuCaHuec 1mopoAd: TuHi, OBCT, COCTaB, CTPYKTypa, BTOPHYHBLIC HW3MCHCHUA, CIIOUCTOCTD,
CJIaHIICBATOCTD,

MOP$OIIOTHIO, TEHE3HC;

3aIOJIHUTEINH TPELIHH, €r0 COCTaB, MOLIHOCTH;
MOJYJIb TPEIIMHOBATOCTH, TP./M;

Ka4ecTBO MaccuBa ropHbIX opoxa (RQD, %).

24. JIoKyMEHTUPOBAaHUE CTPYKTYPbl OPUEHTUPOBAHHOIO KEPHA CKBAXMH BBIMOJIHSETCS IS KaXK10M
IUIOCKOCTH OCJIa0JIEHUS U JOJKHO COJIEpXKAaTh:

MIYOUHY TUIOCKOCTH OCJIa0ICHUS, M;

TUT HApYILICHUS;

yToJI K OCH KepHa, TPal.;

yroJI OT TUHUU OPUEHTUPOBAHUS, TPajl.;
XapaKTePUCTUKH IIEPOXOBATOCTH;

THII 3aII0JTHUTCIIA TpeH_II/IH " ero XapaKTepI/ICTI/IKa.

25. KomuyectBo oTOMpaemMbix mpoO H3 KepHA OMpENeseTcs 3aJadyaMd  HCCIeIOBaHUMH,
HEOJIHOPOJHOCTBIO TETPOrpapuuecKoro cocraBa U CBOWMCTB TMOPOJ M JOHKHO OBITH OOOCHOBAaHO B



nporpaMMe HWH)KEHEPHO-TEOJIOTHYECKUX HccienoBanuii. Pa3smep mpoObl  gomkeH obOecreunBaTh
IIPEJCTaBUTEIILHOCT PE3YJIbTATOB.

26. IIpn HaTMYUM MOA3EMHBIX TOPHBIX BBIPAOOTOK WJIM BBISIBIICHHH ITyCTOT MIPOrpaMMa HHKEHEPHO-
re0JI0rMYECKUX UCCIICJOBAHUN JOJDKHA TPENyCMAaTPpUBATh JOKYMEHTUPOBAHUE, BKIKOYAIOILEE:

Te0JIOTUYECKOE OMHUCAaHNE TI0 BCEH JJIMHE BBIPAOOTKH;
dboTorpaduu CTEHOK BHIPAOOTOK;

MPEJCTaBICHHE Ha IUIaHE BBIPAOOTKHM MECT PACIOJIOKECHHUS YYacTKOB orOopa mpod s
orpezaeaeHus pU3NKO-MeXaHMIECKUX CBOUCTB MOPOI;

YKa3aHuC Ha IJIaHC BLIpaGOTKI/I MCCT NPOBCACHUSA 3aMCPOB TPCIIMHOBATOCTU I'OPHBIX ITOPOM;

KypHaJI pE3yJIbTaTOB MACCOBBLIX 3aMCPOB TPCIIMHOBATOCTU C YKA3aHUCM PACIIOJIOXKCHUSA TOYCK
I/I3MepeHI/II71, OPHUCHTHPOBKU TPCUIUH, PACCTOAHUA MCKAY TpCHIMHAMHU CMCEKHBIX CHCTCM, HIMPUHBI
PACKPLITHUA TPCIIHUHDBI, IICPOXOBATOCTH €€ CTCHOK U THUIIA 3aIIOJIHUTCIIA TPCUIUHLI.

27. JIns o6wvexToB Il Kilacca OMacHOCTH JOMKHO OBITH MPOBEICHO HHKECHEPHO-TEOIOTHYECKOES
pailoHHpOBaHME y4acTKa HEeJp MyTeM BBIICICHUS Ha IUIaHe, pa3pe3e W/Wih B TPEXMEPHOM MPOCTPAHCTBE
oOacTeil (JOMEHOB), B TPaHUIAX KOTOPBIX MAaCCUB TOPHBIX MOPOJ 00J1a1aeT OJJMHAKOBBIMHA HHKEHEPHO-
re0JOrMYeCKUMH XapaKTePUCTHKAMHU.

Jnst MeCcTOpOXKIEHUM, CIOKEHHBIX JMCIEPCHBIMH IOPOJIAMHU, BBIMOJIHSIETCS T€OMEXaHUYECKOe
pailonupoBanue. [l MeCTOPOXIEHUM, CIOXKEHHBIX CKAIbHBIMH U TOJYCKaJbHBIMU MOPOJIaMH,
MIPOBOJATCS] TEOMEXAaHUYECKOE M CTPYKTYPHOE PailOHUPOBAHUE.

28. Ilpu mpoBeACHMM TI'€OMEXaHMUYECKOTO palOHUPOBAHUSA OIPENEISAIOT TPaHMIBl Yy4acTKOB, B
npenenax KOTOPbIX MPOYHOCTHBIE CBOMCTBA MaccHBa TOPHBIX MOPOJ CUUTAIOTCS OAHOPOAHBIMHU. [Ipu
OIpeJIeIEHUN TPaHUI] Te€OMEXaHHMYECKH OIHOPOJIHBIX YYaCTKOB (IOMEHOB) YYMTBHIBAIOTCS KOHTAKTBHI
nerporpaUyecKux pa3HOCTEH, BTOPUYHBIX H3MEHEHUM, HapyIIEHHOCTH. MHUHHMaJbHBIE pa3Mephl
Y4YaCTKOB JOJKHBI OBITh COM3MEPUMBI C BHICOTON PabOYHMX YCTYIOB.

29. Ilpun npoBeeHUH CTPYKTYpHOTO PpPallOHUPOBAHUS IOJKHBI OBITH YYTEHBI TEKTOHHMYECKHE
pasioMbl, OCH CKJIAQJOK, KOHTAaKThl METPOrpaguyeckux pasHOCTEH, OrpaHUYUBAIOIINE YYaCTKH, B
IpezAesiax KOTOPBIX CTPYKTypa MacCHMBa TOPHBIX IOPOJ CUMTAETCS OJHOPOJHOH, OCHOBHBIE CHCTEMBI
TPELIUH.
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rMMAPOIeONIOrMYECKOE U3YYEHUE MECTOPOXAOEHWUA

1. Tlpu TrUAPOTreOTIOTUYECKOM H3yUYEHUU MECTOPOXKICHUS JOJDKHBI IMPOU3BOJIUTHCS pPabOTHI B
COOTBETCTBUM ¢ Tadmunein 1.

Ta6bnuua 1 - Buabl rmgporeonorn4yecknx pabot B 3aBUCUMMOCTU OT CTaAUN OCBOEHUS
MeCTOpPOXAeHUA

Cragus OCBOCHUS
MECTOPOXKICHHS

Bunei pabot

[ToMCKOBBIX M OIIEHOYHBIX
pabort

OnpoOoBaHNE€ B OJJUHOYHBIX CKBAKUHAX.

HaOmnroaeHust mpo10JKUTEIBHOCTRIO HE MeHee | rona 3a
YPOBHEBBIM PEKMMOM TIOJI3EMHBIX BOJ] B IPOOYPEHHBIX
CKBa)KMHaX.

JletanpHOU pa3BeaKu

KYCTOBBIG OHpO6OBaHI/I$I OCHOBHBIX BOJOHOCHBIX TOPHU30HTOB.

[IapaMeTPOB OTAEIbHBIX
Y4aCTKOB MECTOPOKICHUS)

MECTOPOXKJICHUS Habmronenus 3a peskMMOM IMOI3€MHBIX M TOBEPXHOCTHBIX
BOJI.

JlouzyueHue OunbTpaOHHbIE OIPOOOBaHUS TOPHBIX OPOJ Ha

MECTOPOXKICHHSI JOKaJbHBIX yIaCTKaX MECTOPOKICHUSI.

(yrouHenue

THIIPOTEOJIOTHIECKUX

DKCIuTyaTamus
MECTOPOXKICHUS

HabutoieHus 3a TEXHOT€HHBIM T'UPOAMHAMUYECKUM
PEXMMOM C BBISIBJIIEHUEM YCIOBHMM KCILTyaTalluy IPEHAKHbIX
COOPYKEHHH, CKOPOCTH CHUYKEHUS HAIlOPOB B MPHUOOPTOBBIX
MacCHBaXx 110 ME€pe pa3BUTHs TOPHBIX PadoT.

2. O0BeM THAPOTECOJTOTUYECKUX HCCIICIOBAHUMN OIMPEACIACTCS CI0KHOCTBIO THAPOTEOTOTHISCKUX
YCIIOBUI MECTOPOXKICHHUS U CTaIuel ero 0CBOeHUs (Tabuuiibl 2, 3).

Tabnuua 2 - lpu3HakM CHNOXHOCTU MECTOPOXAEHUA NO TrMAPOreosIornyeckomy
CTPOEHUIO

CnoXHOCTH [Tpoctoe CrnoxHoe Oco60 coxxHoe




TUPOTe0IOTUYECKOTO

CTPOEHMSI MECTOPOKICHUS

N3menunBocTs TreoMerpuu | MOHOTOHHOE Hessinepxannoct | Beicokas

KpOBJIH u MOJIOILIBHI | 3aJIeTaHUE, b [I0 MOIIIHOCTH | U3MEHYHUBOCTh

BOJIOHOCHBIX ~ TOPU30HTOB | BEIICPKAHHOCTh MOIIIHOCTH

(KOMILJIEKCOB) 10 MOIIIHOCTH

HN3MeHunBOCTH He 6onee wem B 2| o 10 pa3 bonee uem B 10 pa3

(UIBTPALIMOHHBIX CBOWCTB | pa3a

BOJOHOCHBIX ~ TOPHU30HTOB

(KOMILIEKCOB) u

BOJIOYTIOPOB

N3meHunBOCTH nutanus | He Gonee uem Ha|bomee uem Ha|HesBHas

MIO/I3EMHBIX BOJ] 50% B romoBoM|50% B T0JI0BOM | BBIPa)KEHHOCTD

LUKIIE LUKJIIE WCTOYHUKOB IUTAHUS

HEYCTaHOBJIEHHOT'O
MIPOUCXOXKIACHHUS.
Pacuer mpowmzBomutcs
TUTS HanoOoJee
HeO0JIaronpusTHIX
YCIIOBUI MHUTAHUS.

Tabnuua 3 - MMHUManbHbIE 00BLEMbI FTMAPOreoNIorM4ecKkux padboT B 3aBUCUMOCTHU OT
CNOXHOCTN rMAporeosiorM4eCcKux ycrnoBumn n ctTagmm oCBOEHNA MeCTOPOXAEHUA

Cragus Bup pabot O06mwem pabot B 3aBucuMocTd | PesynbTarsl pabot
OCBOEHUS OT CTENEHH CII0KHOCTH
MECTOPOXKAE THJIPOT€0JIOTUYECKOTO
HUS CTPOEHHSI MECTOPOKICHUS
[Ipoctoe | Cnoxknoe | Ocobo
CJI0XKHOE
OanHO4YHOE
orpoOoBaHuE B
P OpueHTHPOBOYHAS
CKBa)KMHAX Ha
. . BEJIMYUHA
KaXKIbIH BOJOHOCHBIA |1 3 6
2 koa¢pdunrenTa
TOpU30HT Ha | kM P A —
Iouckoppix | 1CCICAYEMOTO
" y4yacTka B IUTaHe, IIT.
OI_IgHO‘-IHBIX B B B AGComoTHBIE
pabot Habmronenus 3a MEXEHb |MEXEHb 2 | MEKEHb |OTMETKU YPOBHEU
YPOBHEBBIM pekUMOM |1 pa3 B |pa3a B 3 pazaB |BOJIBI B TABOJKOBBII
IIO/I3€MHBIX BOJ B MECSIIL, B |MECSI, B | MECALl, B |1 MEKCHHBIH
TMJIPOT€0JIOTUYECKUX |ABOAOK |IAaBOJOK |MaBOJAOK |[EPHOL,
CKBa)XKMHAaX lpazB |2pazaB |3 pa3aB |MHTEHCUBHOCTb
HEZENI0 |HEeAeN0 |HeIelo |HMHQWIbTPALMOHHOTO




IIMTaHUA,

THIPaBIMYECKOE
COTIPOTUBIICHUE
J10%a BOJHOTO
o0BbeKTa
Koaddurnmentor
BOJIOIIPOBOJAMMOCTH
KyctoBoe u HIOTPOBOA
orpobOoBaHUE
I1bE€30IIPOBOAHOCTH,
OCHOBHBIX ADAMET
BOJIOHOCHBIX 1 3 6 p p
2 IepeTeKaHMUsl,
TOPU30HTOB Ha 1 KM
TUIPaBINYECKOE
HCCIIETyEMOI0
COIIPOTHBIICHUE
ydacTka B IJIaHe, MIT.
JI0%a BOJTHOTO
JeranbHol 0bbeKTa
PasBCAKH AOCOIOTHBIE
MECTOpOXKAC OTMETKHU YpPOBHEMN
HUS .
BOJIbI B TTAaBOJJKOBBII
B B B A "
Y MEKEHHBII
MEXEHb | MEXEHb 2 | Me)KCHb S
Habmonenus 3a l pazB |pa3aB 3 pazaB PHOZ,
WHTEHCUBHOCTH
PEXMMOM IOJ3EMHBIX |MECHI], B | MECHI], B | MecHll, B
WHQWIBTPALUOHHOTO
Y TIOBEPXHOCTHBIX BOJI | TABOJIOK |MABOJOK |TMABOAOK
MUTaHUS,
lpazB |2pa3aB |3 pa3as
TU/IPaBIMYECKOE
HEJEN0 |HEeAeNo |HeIemro
COTMPOTUBIICHUE
J10%a BOJHOTO
00BbeKTa
Jounsydenue
MecTopoxkae | PunpTpalMOHHbIE
HUs ornpoOOBaHUS TOPHBIX
(yTouHeHue |Tmopoj, HaOII0ICHUS
TUAPOTE0JIO |3a PEXKUMOM Omnpenensiercs MpOEeKTHON YTouHeHune
TMYECKUX  |IOJA3EMHBIX U 60 crenuanIu3upoBaHHON THIPOT€0IOTUYECKUX
apaMeTpoB | IOBEPXHOCTHBIX BOJI | OpraHu3anuei apaMeTpoB
OTJIENbHBIX | HA JIOKAJbHBIX
YYacTKOB y4acTKax
MECTOPOXKAE | MECTOPOKACHHUS
HUS)
Habnronenus 3a YTouHEHHUE YCI0BUI
TEXHOTCHHBIM (dhopMupoBaHUs
DKcmtyarail | THAPOIUHAMHUYECKIM BOJOIIPUTOKOB B
us PEXHUMOM C Omnpenensiercs MPOEKTOM TOpHBIE BBIPAOOTKH U
MECTOPOJKJIE | BBIBIICHHEM YCIOBUH |OTPaOOTKU MECTOPOKIACHUS 1apameTpoB
HUs JKCIUTyaTaluu JPEHaXKHOU
JPEHAXHBIX CHUCTEMBI.

COOPYKEHHI,

KauecTBeHHas u




CKOPOCTH CHHYKECHHSI KOJINYECTBEHHAsI

HATopoB B XapaKTePUCTHKA

pUOOPTOBBIX pasrpys3Ku

MaccuBax 1o Mepe MOJI3EMHBIX BOJI,

Pa3BUTHS TOPHBIX Xapaktep u

pabor MacCIITa0bI
GUITBTPAIIMOHHBIX
nedopmaruit

3. Pe3yJIBTaTBI THAPOrcOJIOrHuYCCKUX I/ICCJICI[OBaHI/Iﬁ SABJIAIOTCA HCXOAHBIMHM JaHHBIMH IS
KaHI/I6pOBKI/I MOACIIHN U pacducTa mapaMETpoOB (1)I/IJ'II)TpaI_[I/IOHHBIX IMpoHeCcCOB aHAIMTUYCCKUMHU MCTOdaMHU.
B cI10XKHBIX ¥ 0CO00 CIIOXKHBIX YCIOBUAX NPUMCHACTCS YHUCIICHHOC I‘eO(l)I/IJIBTpaHI/IOHHOe MOACIINPOBAHUC
B ABYMCPHOM HIJIM TPCXMCPHOM IIPOCTPAHCTBC. PCSYJ'IBTaTOM FCO(i)I/IJ'IBTpaI_II/IOHHBIX PacdCTOB ABJIACTCA
IMPOrHo3 HanOoJjee H€6HaFOHpH$ITHBIX ypOBHGfI M AaBJICHUA IMOJA3CMHBIX BOJ B I'paHUIAX HM3y4acMoOro
MacCCHUBa I'OPHBIX MMOPOA HA CTAAUAX OCBOCHUA MCCTOPOKICHUS.



[Tpunoxenne Ne 3

Kk PepepanbHBIM HOpMaM | NpaBUIaM

B 00JIaCTH MPOMBIIICHHON O€30MacHOCTH
"[IpaBuia obecrieueHnust yCTOMIMBOCTH

OOpTOB U yCTYIIOB KaphepOB, pa3pe30B

¥ OTKOCOB OTBAaJIOB", YTBEPXKJIECHHBIM MTPHUKA30M
denepaibHOM CITYKOBI IO IKOJIOTHIECKOMY,

TEXHOJOTHYECKOMY U aTOMHOMY HaJ30py
oT 13 Hos10ps 2020 1. Ne 439

BbIBOP PACHETHbIX CXEM
AE®OPMUPOBAHUA N OLLEHKA YCTOUYNBOCTU
BOPTOB U YCTYNOB KAPLEPOB, PA3SPE30B

1. Ouenka ycToHyMBOCTH OOpPTOB M YCTYIIOB KapbepoB, pa3pe30B B 3aBUCHMOCTH OT 3Tara
IIPOEKTUPOBAHUS U OTPAOOTKH OTKPBITHIM CIIOCOOOM JJOJKHA BBIMOJIHATHCS METOJIaMU, OCHOBaHHBIMU Ha
TEOpUHU IMPEAETBbHOTO PABHOBECHS, YMCIEHHBIM U (PU3MUECKUM MOJEIMPOBAHUEM B COOTBETCTBUM C
Tabimuei 1.

Tabnuua 1 MeToAbl OLEHKM YCTOMYMBOCTM OOPTOB KapbepoB, pa3pe3oB Ha
pasnuyHbIX 3Tanax UX NPOeKTUMPOBaHUSA N OTPAOBOTKMN

DTar NpoeKTUPOBAHUS U Meron Mertopbl, YUucneHnuble Mertob1
0TpabOTKH Kapbepa, pa3pe3a | aHAJIOTHM | OCHOBaHHbBIE u (uznueckoro
Ha TEOpUU | BApUAIIMOHH | MOJICITUPOBAHUS
MPEAEIBHOTO | bl METOABI | U CHELUAIbHBIC
paBHOBECHS M CCIJIEIOBAHMUSI
[IpennpoexTHbIE pabOTHI L ° ° °
BpemeHHbBIX KOHIULIMI o L o o
T30 [TocTostHHBIX o L ° o
KOHAUIUA
[IpoexTupoBanue ° L ° °
[TposiBneHNE KPUTUUECKUX ° L + °
nedopmaruii npu
JKCIUTyaTaluu
TexHuueckoe ° L ° °
MIEPEBOOPYKEHHUE Kapbepa
y 1
11" - st Bcex 0GBEKTOB BeJICHHS TOPHBIX PaboT;
o R 00BEKTOB BeIeHUs TOpHBIX padoT Il kiacca onacHOCTH U TPU KOMOMHUPOBAHHOU
Ls
pa3paboTKe MECTOPOKACHHUS;
n_n o o
© " - KaK JIONOJHUTENIbHBIN MeTO 1 (TI0 PEIICHUIO CIIEIUAIN3UPOBAHHON OpTaHU3AIIHH )

2. Ilpu oleHKe YCTOWYMBOCTH OOpPTOB M YCTYIOB KaphepoB, pPa3pe30B HCXOJHBIE [aHHbIE




BBEIOMPAIOTCS B COOTBETCTBHM C BBIOPAHHOW MOJENBIO Je(POPMHUPOBAHUS U KPUTEPUEM pPa3pYIICHHS
npuOOPTOBBIX ~MAacCHUBOB, CO3/JaHHONM Ha OCHOBE HWHXXEHEPHO-TEOJIOTMYECKOTO HU3YYECHUS W
paliOHUPOBAHUS MECTOPOKICHHUS.

3. B kauecTBe HCXOIHBIX JAHHBIX HCHOJNB3YIOTCS (PU3MKO-MEXAHHMUECKUE CBOWCTBA MacCHUBa
TOPHBIX OPOJ] ¥ IOBEPXHOCTEH OCIabIeHHS.

4. KoppeKTHpOBKY UCXOIHBIX JaHHBIX ISl BHIITOJIHEHUS PACUETOB YCTOMYMBOCTH OOPTOB U YCTYIOB
KapbepoB, pPa3pe30B JOIMYCKAETCA OCYIIECTBISATh HAa OCHOBAaHMM HATYpPHBIX JAHHBIX U PE3YJbTATOB
HaOJI0IEHUH, OTpaXKAIOLUX (PAKTHUECKOE COCTOSIHUE MTPHUOOPTOBOTO MAacCHBA.

5. Yder Qopmbl Kapbepa, pas3pe3a B IUIaHE NPOBOAMWTCA IO PEMICHUIO MPOSKTHON WiIH
CHEIHATM3UPOBAHHON OpPraHU3alMU ITyTEeM PelIeHUs] TPEXMEPHOIl 3a1a4u.

6. ITapameTpsl OGOPTOB M YCTYNOB KapbepoB, pa3pe30B ONPEACISIIOTCS B COOTBETCTBUU CO CXEMOM,
MIPUBEICHHOMN Ha pUcCyHKe 1.

Pucynok 1. Cxema koHcTpyKuuu 60ptoB 1 ycrynos: h, Hyq, Hr. - cooTBeTCTBEHHO BBICOTA yCTyMa,
TpynOn yCTYIMOB, O00OpTa; a, ayu, iyy, dr. - COOTBETCTBEHHO, YTOJI OTKOCA YCTYIA, YrOJ OTKOCa TPYIIIBI
YCTYIOB, KOHCTPYKTUBHBIN yrojl OTKOCa IPpYIbl YCTYIOB M yroll 0TKoca 6opTa Kapbepa, paspesa; B, By
- COOTBETCTBEHHO, IIMPHUHA MPETOXPAHUTEIBHON U TPAHCTIOPTHON GepMBbI

7. Ompenenenue Hambosee HANPSHKEHHOW MOBEPXHOCTH CKOJIBKEHHs MPOM3BOAUTCS HAa OCHOBE
aHAJIMTUYECKUX PAacYeTOB WM MyTeM BbIOOpA M3 MHOXKECTBA MOBEPXHOCTEHN OClIa0lIeHNs TTIOBEPXHOCTH C
MUHUMAJIBHBIM KO3 UIIMEHTOM 3araca yCTOMYUBOCTH.



8. Ilpu moCTpOCHHH TMOBEPXHOCTU CKOJBKEHUSI ONPEIESISIIOT MOJIOKEHUE TPEIIUHbI OTpPhIBA,
yXoJsmiel B MaccuB Ha riayouny Hoo:

2C
Hy,=—-"2= 7/” ctg(45-0,5¢,) , )

rae: Oo - mpounoCTh MOPOA Ha oHOOCHOE cxkatue, MITa; Cy. - cuerenne B maccuse, MITa; @n -

YTOJI BHYTPEHHETro TPEHHsL, Ipaf.; / - 06beMHbIH Bec, MH/M3.

9. Ha sTamne mpeanpoeKTHBIX pa0doT JOIMYCKASTCs MO PEUICHUIO CIICIUATH3UPOBAHHON OpTaHU3aIun
OTIpeIeIIsATh TapaMeTpbl OOPTOB U YCTYIOB Kaphepa, pa3pe3a METOI0M aHAJIOTUH.

10. IIpu pacdere yCTOHYMBOCTH OOPTOB M YCTYIOB KapbepoB, Pa3pe3oB, B TOM YHUCIIE C Y4ETOM
BO3JICUCTBUSl CEHCMUYECKHX CWJI M Harpy30K OT TOPHOTO OOOPYIOBaHUS, C WCIOJIb30BAHUEM TECOPUHU
MIPEICTLHOTO PABHOBECHS, TPUMEHSIOT METOJABI aIreOpanvdecKoro WM BEKTOPHOTO CIIOKEHUS CHII
(MHOTOYTOJIbHUKA CHJI), & TaKXE METOJIbl, YIOBJICTBOPSIONINE TPEM YPABHECHUSM PaBHOBECHS (CHII H
MOMEHTOB).

11. Cxema pacueTra METOZIOM anre0panvyeckoro CIOKEHHs CUII IPUBEJCHA Ha PUCYHKE 2.

PI/ICYHOK 2. Pacuer yCTOfI‘IHBOCTH 06BOI[H6HHOFO HU30TPOIMHOI'O OTKOCa C YUCTOM BO3ACHUCTBUS
CEMCMHUYECKUX CHJI METOJOM anre6pquGCKor0 CJIOXKCHUS CHJI

3| (P cos 4 + Rff‘m‘ég‘s_“i)— D, + AP cos(45 +0,5¢,) — Q. sin &)tge, + ¢, + A
94
n= -
D | (Psin g + Pfsm(a_ﬂ‘)+APsin(45+0,5¢n) +Q,siné +B
COSox

()



H. .+H..
Di — 1,i-1 i,i+1 78|i (3)
2
AP = P
1 b (@)

3| tg(45-0,5¢)
Qc=Ko-Ki-P-ke(5)

6
rae: P - Bec 610ka, MH; @ - yrom otkoca, rpax.; A - yrom HakioHa ocHOBaHHMS G7I0Ka, TPasL.; P.

- Bec "cBoOomHOW" (HaxonsIielcs BBINIC JUHUU OTKOCA) BOABI B mpeaenax Omoka, MH; Di - cma
ruapocratudeckoro mapneHusi, MH; Hij+1, Hij1 - Hamop Ha rpansix 61okoB, MH; 1j - niowHa ocHOBaHUS

6aoka, M; /s - miorHocts Bomel, MH/MS, AP - yaenbHas Harpy3ka ot obopynoBanusi, Mlla; Pos -

obmmii Bec obOopymoBaHus/coopykeHus, MH; a - cpemHee paccTOsSHHUE MEXKIYy OINOpaMH, M; b -
paccrosinue oT Kpas 000pya0BaHUs/COOpPYKEHUs 10 BepXxHel OpoBkuU, M; Qj - celicMuueckasi cuia, MH;

é:i - Yroj MeXJy HOBEPXHOCTBIO CKOJIbKEHHUS U HAIlPaBICHHUEM CEHCMHUYECKOM CHIIbI, U3MEpEHHbII B
BEPTUKAIBHON IIOCKOCTH, Tpasl.; Ko - KOXPHUIMEHT, yUUTHIBAIONINI Ha3HAUYEHUE COOPYKEHUS H €ro
OTBETCTBEHHOCTh (T.e. I KapbepoB mnpuHumaror 1,5, mis orsamoB - 1,0); Ki - xosdduiuenr,
YUUTBIBAIOUINNA JIOTTyCKaeMble MOBpeXIeHUs 31aHuil u coopyxenuit (K1 = 0,25 mns 6opros un K1 = 0,12
IVl YCTYNIOB M OTKOCOB OTBAJIOB); K¢ - KO3(QUIMEHT CeMCMUYHOCTH, KOTOPBIM NpencTaBiseT coOoi
3HAYCHUsI YCKOpPEHHs KoJjieOaHWil B JOMSAX g; A - JONOJHUTENbHBIC ylepKuBaromue cuibl, MH; B -
JONOJTHUTENbHBIE CABUTatoNMe cuiibl, MH.

12. Cxema pacdueTa METOAO0M BCKTOPHOI'O CIIOKCHUSA CUIT TPUBEICHA HA PUCYHKC 3.

Ch.a Pt w
\ /Cj,‘,
P
| :
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P. 1.2 Gt
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C-'z. P A 7
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j‘L' "”f-;"*—l ..""-‘ D23 ?ﬂ
“ R.
2
by i Ras o
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Pucynok 3 - Cxema pacyera yCTOHUMBOCTH OOBOJHEHHOTO H30TPOIHOTO OTKOCA C YYETOM
BO3CHUCTBUS CEMCMHUYECKHUX CHJ METOJOM BEKTOPHOIO CJIOXEHHs CHII. Pj - Bec paccMaTpHBacMOro
omoka, MH; Clij+1, Clij1, Cli - cuibl cremnieHus, HampaBiCHHbIC MApaLICIIbHO COOTBETCTBYIOIIUM
rpanunam 010koB, MH; Dii+1, Dij-1, Di - cuibl ruipocTaTidecKoro JaBJICHHS 0 TpaHuIam 010koB, MH;

Riji+1, Rij-1, Ri - peakuuu mo rpanunam 6;10koB, MH; S - celicmuueckast cuna, MH; IB - YroJ HakJIoHa
CECMHUYECKON CHIIBL, TPAI.

13. BbIOOp pacueTHBIX CXEM OIpENENseTcsl Ha OCHOBE aHaJlM3a I'€0JIOr0-CTPYKTYPHOIO CTPOEHMS
npuOOPTOBOTO MaccuBa C Y4YETOM MPHHATOrO MaciuTtaba: ycTym, rpynma ycrymoB, 0opT. CxeMbl u
METOAMYECKHE MOJIOKEHHS pacdyeTa YCTOHUMBOCTH OOPTOB M YCTYIIOB KapbepoB, pa3pe3oB NMPUBEICHBI B
Tadymue 2.

14. TToctpoenue BhITyKJIOTO mpoduis 6opra Kapbepa, pa3pe3a OCYIIECTBISIETCS MyTeM MPUAaHUS
KaXJIOMYy €ro JJIEMEHTY MaKCHUMaJbHOTO YIJa HAaKJIOHA, OOECHEeYMBAIOLIETO €ro YyCTOWYHMBOCTh M
YCTOMYMBOCTh BCEX T'PYII JIEMEHTOB OOpTa, HAuMHAsl ¢ HIDKHETO JJIEMEHTa Ha ypOBHE JIHA Kapbepa,
paspesa. JlomyckaeTcsi MOCTPOCHUE YCTYIOB MOJIUTOHAIBHOM (pOpMBI.

Ta6bnuua 2 - Cxembl pacyeTa yCTOMYMBOCTU OOPTOB M YCTYNOB KapbepoB, pa3pe3oB
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H, =Hg| 1+ Etg(45—0,5¢))

No Pacuetnas cxema Kpatkoe onucanue VYcnoBus npuMeHeHUs
1 J1st pealibHOTO OTKOCA pacyeT JOJKEeH BBINONMHATECA | OTCYTCTBUE
MyTeM MOCIIEA0BATEIHHBIX MPUOIMKEHUH C HEOJIarONPUATHBIX
HCIOJIb30BaHUEM METOIOB, IPUBEICHHBIX B MyHKTAaX |IOBEPXHOCTEH OCliabiieHus,
7 - 9 nacrosuero IIpunoxenus. 1100 MOBEPXHOCTH
ocnabyeHus: HapaBJIeHbI O]
JlomyckaeTcs onpenensTh NpeaeIbHYIO BBICOTY _Eo _0°
o yrJ1aMu: 5°<B<—60
OTKOCa MPH 3a/laHHOM yTJie noramenus % mo
dbopmye:
H H 90
a+e
1-./tg — Ctga
2 Pacder BBIONIHAETCS MyTEM MOCIIEN0BATEIBHBIX OtcyrcTBUE
pUOIMKEHUHN C UCTI0Ib30BaHUEM METO/IOB, HeO0JIaronpusTHIX
IIPUBENEHHBIX B MyHKTax 10 - 12 HacTosAmero MIOBEPXHOCTEH OcIabiieHus,
[Tpunoxenus. MOPOJbI C HU3KOUW HECYIIEH
o
criocobroctrio P <13
o< (45-0,5¢)
3 BericoTa BepTHKaNbHOIO ycTymna: OtcyrcTBUE
HeOJIaronpusTHBIX

MOBEPXHOCTEH OCIabyieHus,
1100 OBEPXHOCTH
ocia0eHus HarpaBJIeHbl IO




[upuHa npuU3Mbl BO3MOXKHOTO 00pYILIEHUS

m:Hgo\/O'p/C tg(45—0,5¢)

yriamu:

—5° <P <—60°

BricoTa BepTHKaNbHOTO ycTyma

20 h'
H! = h’+\/67”tg (B)ctg(B—-¢')

i C'cosg]
ycos(B)sin(S—¢')

[uprHa npuU3Mbl BO3SMOXKHOI'O O0pYILICHUS

m=(H)-h")ctgp

HebnaronpusitHoe 3aneranue
MOBEPXHOCTEN OCIabaeHusl,
HaIpaBJICHHBIX B CTOPOHY
BBIPaOOTAHHOTO MTPOCTPAHCTBA

'
mpu B> ' Cxema
MPUMEHSIETCS TIPU
ycnoBuu h' <= Hgo

I/IH;SHB

BeicoTa ycryna

2C' sin a cos ¢’

y sin(a-p)sin(f—¢')’

="~ 1llupuHa NPU3MBI BO3MOXKHOTO O0pPYIIEHHS

m=H(ctgf —ctga)

HebnaronpusitHoe 3aneranue
MMOBEPXHOCTEH OCIabIeHus,
HaIpaBJICHHBIX B CTOPOHY
BBIPAOOTAHHOTO MTPOCTPAHCTBA

!
npu p>0 4 yrie
orkoca & > B

BeicoTa ycryna

H C'cosop

"~ yeos psin(f—¢) (1- (@9 (B))

Yeryn cnoxes
CUJIBHOTPCIIMHOBATBIMU
nopojamu. Hebnaronpusitnoe
3aJIeraHue TOBEPXHOCTEN
ocialieHus1, HalpaBJIeHHbBIX B




[upuHa npuU3MbI BO3MOXKHOTO 0OpYILIEHUS

m=(H —H90)ctg S — Hctga

CTOPOHY BBIPaOOTaHHOTO
!
POCTPAHCTBA IPU B>¢ 4

YTJI€ OTKOCa x> ﬂ

Bricora ycrymna

3J1+tg’y

- ysin(8, +6,)(ctgy’ —ctga)

C/sin o, N C,sino,
sin 43, (tgy —tge]) * sin B, (tgw —tgg})

sin(6, +5,)

Qy =

\/ ctg®f3, +ctg® B, — 2ctg Sictg S, cos (6, + 5, )

, _sing.ctg B, +sino,ctg B,

t
v sin(6, +6,)

[upuHa npu3Mbl BO3SMOXKHOTO 00pYILIEHUS

3y1+tg’y

:ysin(§1+§2)'

C/sing, N C,sing,
sin B, (tgy —tge,)  sin S, (tgy —tge;)

VYeryn, Noace4eHHbI 1ByMs
HIOBEPXHOCTSAMU OCJIa0JICHUS

 — . ]

3a0TKOCKA I10 HACIIOEHHUIO.

Bricorta yCTyma:

HeOGnarompusitHoe 3aneranue

MOBEPXHOCTEN ocnabieHus,




_ Hao
1-ctgatgl’

¢’ =arctg (tggp’+ ¢ J
o)

cp

NN

H = (b+2ac) ++/(b+2ac)? —b?

Sina
B sin(a—¢)) "
x[0,5(3ctge —ctgar )sin (. — ¢! ) +
ctge cos(a +&)cos(&—¢))
oS,

+

]

b— sina y
sin(a—¢))

x{ZC” cosp'ctge — C, (ctge —ctga ) cos go,;}
Y 4

C! cosq!
c=—:
ysin(a—g¢!)

[IuprHa npu3Mbl BO3SMOXKHOTO O0pYIICHHS

HAIpaBJICHHBIX B CTOPOHY
BBIPA0OTaHHOTO MPOCTPAHCTBA

npu B>y yrie
otkoca & =3




_ H-b
2asin 3

_ O_Qn
g=45 4

Pacder BbInoJIHSETCA MyTEM MOCJIEA0BATEIbHBIX
MPUOJIMKEHUN ¢ UCTTOJIb30BaHUEM METOJIOB,
MPUBEJEHHBIX B myHKTax 10 - 12 HacTosmiero
[Tpunoxenus.

YacTHBIM CIy4aeM SIBJISIETCS OTKOC, MOICEYCHHBIN
HapyleHueM. B 3Tom cityyae moBepXHOCTh
CKOJIb)KEHUS B BEPXHEN YaCTH COBMAJAET C
HapyILIEHUEM.

HaxsnonHoe u kpyToe
3ajieraHue CJIOeB ¢ NaJleHUEM
B CTOPOHY BBIpaOOTaHHOTO
MIPOCTPAHCTBA IpU

a<B<90 ,B>0¢
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Pacder BbInoJIHSETCA MyTEM MOCJIEI0BATEIbHBIX
MPUOJIMKEHUN C UCTIOJIH30BAHUEM METO/IOB,
NpUBEACHHBIX B TyHKTax 10 - 12 Hacrosiiero
IIpunoxxenus.

ITonoroe 3aneranue
MOBEPXHOCTEN OcnabaeHus

npnﬂ<¢", -S5< f<25°

1) Pacder BrInoJIHSETCA MyTEM NOCIIEA0BATEIBHBIX Hanuuue crnaboro cnos,
5 IpUOJIMKEHUH C NCII0Ib30BAHUEM METO/IOB, o0111ee CONPOTUBIICHUE C/IBUTY
IpPUBENEHHBIX B MyHKTax 10 - 12 HacTodA1Iero KOTOPOT'O HUXKE, YEM Y
[Tpunoxenus. BBILIE3AJIETAIOLIUX TOPO]
H

12 Pacuyer BbIIONHSAETCS MyTEM MOCIE10BATEIbHbBIX Mynbao06pa3zHoe 3aneraHue
NpUOJIMKEHUH C CTIOIB30BAHUEM METO/IOB, HIOPOA.
MPUBEJIEHHBIX B myHKTax 10 - 12 Hacrosmiero
IIpunoxenus.

13 JledopmupoBanue 0TKOca MyTeM U3ruoda cioes Hanuuue xpyronanaronmx

B kauecTBe mpubmmkeHHOTO U TpyOOro moaxoaa
JIOITYCTHUMO BBEJICHUS B YTOJI U30TPOITHOTO OTKOCA

(o) HONPAaBOK (A®) wa ocroanmn rpaduka
(pucyHok 4):

MOBEPXHOCTEH OCIIa0JICHHUS,
HAIpaBJICHHBIX B MACCUB
(oOpatHoe mageHue) npu

60< B<90




a. =o. —Aa

cn us

s 6os1€e TOYHOM OLIEHKH HE0OXO0IUMO TTPOBOIUTH
(GU3HYECKOE WU YMCIICHHOE MOJICIIMPOBAHHUE.

14 | KomOuHaIus pa3andHbIX BUTOB Pacuer BbINOSTHSAETCS ITyTEM IOCIIEI0BATEIbLHBIX ['eomoro-cTpykTypHOE
nehOpMUPOBAHHUS MPUOJIMKEHUN C UCTIOIH30BAHUEM METO/IOB, CTPOCHUE OTJIMYAETCS OT CXEM
MpUBEACHHBIX B TyHKTaxX 10 - 12 Hacrosiiero 1 - 13 wim npeacTaBiIseT ux

[Tpunoxenus w/uim ¢ IpuMeHEeHHEM (PU3NIECKOTO KOMOWHAIHIO
WJIM YUCIICHHOTO MOJICIIMPOBAHHUS

H, & - BricoTa, M. M yroJ HakjIoOHa, rpaj. 6opra, ycryna; HB - BBICOTa BepTHKaIbHOro 0TKoca; Hoo - TiryOuHa Tpemuns! otpbiBa, M; C
- cuennenne B Maccuse, MITa (1/M%); C' - cuemnenue 1o moBepxXHOCTH ocnabnenns, MIla (1/m?); - yrom BHyTpeHHero TpeHus

MacCHBa; ¢ . YrOIl TPEHHUs O HOBEPXHOCTH 0CIabNIeHus, rpaj.; / - IIIOTHOCTh TOpHBIX mopox, MH/M® (T/M°); g yroJl CBUTra 110
KOHTaKTy CIIO€B, Tpafl., O - cpeaHss MHTEHCHBHOCTh HOPMAIBHOTO HANpPSKEHHUs 10 Hambosee HanpsyKeHHOMY KOHTakTy; O, -
TIPOYHOCTH HA OJHOOCHOE pacTsikenue, MIIa (T/M?); M - MUpPHHA MPU3MBI BO3MOKHOTO 0OpYIIEHHS; b yroJl HaKJIOHA TIOBEPXHOCTH
ocnalieHus, Tpanu.; Biu P - yIIbl HAaKJIOHA MOBEPXHOCTEH ocnalneHus, rpap.; 6, u 0, - yIJIBl MEXAY IOBEPXHOCTSAMU

!
0C1a0leHns ¥ POCTHPAHHEM YCTyIa, Ipaj.; ¥ - yron HAaKJIOHA JTMHMM CKPEIIEHHs NOBEpXHOCTeH ocmabnenus, rpax; ¥ - yrom
HAKJIOHA JIMHHU CKpELIEHHsl MOBEPXHOCTEH ocnabieHus B ILIOCKOCTH, IEpHEHIUKY/ISPHOM IIOCKOCTH OTKoca, Tpaid.; € - yron

H3JI0Ma MMOBEPXHOCTU CKOJIBKCHHUA B OCHOBAHUH OTKOCA, I'pan.; ac,q - yroJj oTkoca B CJIOUCTOM MAaCCUBE, I'pal; au3 - yroj oTKkoca B
HU30TPOIMHOM MACCHUBC, T'pan; Aa - IIOIpaBKa K YTy OTKOCa, Irpal.

3Hak MHHYC IIpH yTJIaX MaACHUS HOBCpXHOCTCﬁ ocna0JIeHus (ﬂ) O3HA4YacCT HAIIpaBJICHUC B CTOPOHY MaCCHBaA, 0e3 3Haka MHHYC - B

CTOPOHY BBIPa00OTaHHOT'O MPOCTPAHCTBA.
Cxembl 4 - 6, 8 - 9, 13 mpUMeHUMBI TIPU YCIIOBHH, €CITH MPOCTUPAHUE TIOBEPXHOCTEH OCTA0ICHUS OTIINYACTCS OT MMPOCTUPAHUS
MOBEPXHOCTEH OOPTOB U YCTYIOB KaphepoB, pa3pe3oB He Oosee ueM Ha 20 rpaj.




a - [IPH MOJIHOM ONIPOKUIBIBAHUU CIIOEB 0 - Ha MOMEHT cKauka JedopMaluu
(cmemenus 0,5 - 2 M u mmpuna 3akoos 0,3 -
0,6 m ipu H = 100 m; cmemenus 1,0 - 4,0 m
u mupuHa 3akosos 0,5 - 1,0 m npu H =200
M; OTHOCHUTEIbHBIE fehopMaluy 3a MpU3Mon
o6pymenus (5 - 10) - 1079)

- 0
50 -70
0 B 1Y -50 -0 190 B. [,

4

B - TIPH MOSIBJICHHH BUAMMBIX TpemuH (cmenienus 0,1 - 0,2 m mpu H = 100 m; cmemenus 0,2
- 0,4 M mpu Y =200 M; oTHOCHTENBHBIE JeOpMALIUU B IPU3ME OOPYIICHUS

(2 - 6)-10-%)
] aa, f.0)
i
d TR

LR
10
]
f

~50 = 97 B0 @, §.%)

Pucynok 4 - ['paduky MonpaBok K yriam Ioramenus u3orponssix otkoco Oy mpu onpenenenuu

_ [¢]
MIpe/iebHBIX YIJIOB HAKJIOHA OOPTOB B CIIOMCTHIX MacCUBax 1o cxemam 8 u 12 taGnuipl 2: 1- ay; = 57

@ =17°. 2—@, =52° ¢/ =17°. 3-q, =52° @' =24°. 4—a, =52° ¢'=30°.

15. Ilpu 4yMCIEHHOM MOJAEIMPOBAHMU pacyeT Kod(QuIMeHTa 3amaca YCTOHYHMBOCTH OOpPTOB U
YCTYIIOB KapbepoB, pa3pe30B OCYILECTBISETCS IyTEM IMOATAHOIO CHUKEHUS MPOYHOCTU Ha CIBUT JI0
MOSIBJICHHSI B pacyeTe MIIaCTHYECKUX Ae(opMariuii.

16. Kosddumument 3amaca, MoaydyeHHBI METOJOM CHIDKCHUS TPOYHOCTH TMPU YHUCICHHOM
MOJICTTUPOBAaHUY, SKBHBAJIECHTEH Kod((ulMeHTy 3amacy, ompeAenseMoMy METOJaMH MpeaeIbHOro



paBHOBECHS.

17. YucrneHHBIM MOJICIUPOBAHUEM JIOIYCKACTCSl  ONPENENSTh IMapaMmeTpbl  HANPSHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI TPUOOPTOBOTO MACCHBA.

18. [Ipu wucronb30BaHUM BEPOSTHOCTHOTO IMOAXO0JIa BEPOSITHOCTH OOpYILIEHUS OIpelessieTcs ¢
IIOMOUIBIO0 CTATUCTUYECKMX MHOTOIAPAMETPUUYECKUX METOJIOB B paMKaxX CTaTUCTMUYECKON M3MEHUHMBOCTH
KaKI0ro U3 (PakTOpoB Kak COOTHOUICHHE A0NU KO3()PHUIMEHTOB 3amaca MEHbIIE WIH paBHOMY 1 KO
BCEMY 00bEMY MPOBEACHHBIX UTEPALINI, BEIPAXKEHHOE B IIPOLICHTAX.

19. Ha osramax mnpoeKTUpOBaHUS U OTPabOTKH MECTOPOXKICHHUS BEPOSTHOCTHBIM IMOIXO0J]
MPUMEHSIETCS KaK JOTOJIHUTEIBHBIA JJisi 00Jiee TOYHOTO ydyeTa BIUSHUS HU3MEHYMBOCTH (PAKTOPOB B
BBIOpAaHHBIX HOPMATUBHBIX KPUTEPHSIX YCTONUYUBOCTH.

20. Tlepen mnpuMEHEHHEM BEPOSITHOCTHOTO IIOAXO0Ja JOMYCKAeTCs HWCKIIOUEHUE OIHOTO WIIH
HECKOJIbKUX (PaKTOPOB IyTEM BBISBJICHUS aHAIM30M YYBCTBHTEIBHOCTH HHM3KOTO BIIMSHUS (hakTopa
(menee 1%) Ha pe3ynbTaThl pacyera.

21. BeposSTHOCTHBIH aHAIM3 JOJDKECH MPOBOJUTHCS OTACIBHO AJSl Pa3iMYHbIX MAcCIITa0oB: YCTYII,
rpyIIa yCTyNnoB U O0pT.

22. ®u3n4ecKoe MOJICIUPOBAHUE UCIIOJIB3YETCS 1JIs1 OLEHKH CMEIICHHUI U ONpPEeIeHUs] MEXaHU3Ma
neopMUPOBAHUS TPHUOOPTOBOTO MACCHBA TIPH COOITIOJICHUN KPUTEPUEB TIOJO0USI.

23. B pacdyeTax YCTOﬁqHBOCTH 60pTOB KapbC€poOB, pa3pe30B NOJDKHO YUUTBIBATHCA BIIMAHUC BCECX
BOAOHOCHBIX IT'OPU3O0HTOB, ITPECACTABJIICHHBIX B HpI/I60pTOBOM MacCCHUBCE.

OrneHka BO3MOXHOCTH HpPOSIBICHUS (QUIBTPALIMOHHBIX AedopManuii JOIKHA OCYIECTBISATHCS C
y4e€TOM OCOOEHHOCTEH peXuMa IOA3EMHBIX BOJ, T'PAHYJIOMETPUYECKOTO COCTaBa TOPHBIX MOPOJ U
3aIIOJIHUTENIEN B TPEILMHAX.

24. B MHOroJIeTHEeMEpP3JIbIX MOPOJax MpU 0OOCHOBAHWM KOHCTPYKTHMBHBIX MapaMeTpoB OOPTOB
YCTYIOB KapbepoB, pa3pe30B M OTKOCOB OTBAJIOB HEOOXOJUMO YYHMTHIBATH BIMSHHE TAJIMKOB Ha HUX
YCTONYUBOCTb.

25. BnousiHue HaArpy3ok oT oOOpYAOBaHHWS, 3AaHUN WM COOPYKEHHI HAa YCTOWYMBOCTH YCTYIIOB
Kapbepa, pa3pesa, CIOXKEHHBIX CKaJbHBIMU U TIOMYCKAJIBHBIMH TMOPOJAMH, JTOJDKHO YYHTHIBATHCS TMPHU
CTAllMOHAPHOM pa3MEIIeHUU 000pYAOBaHUs. YYeT BIHUSHHUSA HAarpy3ok OoT OOOpYIAOBaHHWS, 3AaHUN WIH
COOPY>K€HHMI Ha YCTOMYMBOCTH YCTYIIOB Kapbepa, pa3pesa CIOKEHHBIX cIabbiMU TopoaaMu (TJIMHUCTEHIE,
CYTJIMHUCTHIE, CylecyaHble 0OBOAHEHHBIE) SBIIAETCA 00S3aTebHBIM BO BCEX CIIydasx, 3a UCKIIOUYEHHUEM
KPaTKOBPEMEHHBIX HArpy30K, BO3HUKAIOIINX MPHU MEPEIBIKEHUH 000pYI0BaHHUS.

26. Yuer ropHoro o00pyAOBaHUA, 3aHUN WIH COOPYXKEHHI MPU UX PACHOJIOKEHUU Ha Oepmax
JIOJDKHO OCYIIECTBIIATHCS B IJIOCKOHM MOcTaHOBKE (0e3 yuera O0KoBOro 3axkmma) mo (opmyie 4, 160
MyTeM YBEJIMYEHUS BBICOTHI YCTYMa Ha MOIIHOCTh SKBUBAJIEHTHOTO cJos ho:

P P,

h = =
a-b-y vy

2

, (7)

rae: P - Bec obopynoBanus (coopyxenusi), MH; Pos - maBienme, co3maBaemoe 00OpyIOBaHUEM,



MIIa; 7 - ynensHbIit Bec ropHoi mopoasl, MH/M, @, b - mureiiHble pasMeps! 060pyI0BaHHUS, 3MAHHS MK
COOPY>KCHHS B IIJIAHE, M.

27. PacueT ycTOMYMBOCTH YCTYIOB KaphepOB, pPa3pe30B JOHKEH BBIMOIHATHCA ISl BEPXHEU 4acTH
ycTyna (mepBble METpPhl OT BepxHEH OpOBKHM) M Ha BCIO BBHICOTY (pucyHOK 4). BwiObop cxemsl
neOPMUPOBAHUS YCTYIIOB OCYIIECTBIISIETCS B COOTBETCTBUU C TAOIHIICH 2.

[Ipumeuanue:
Hywmeparus pucyHKOB 1aHa B COOTBETCTBUU C O(DUIIUATHHBIM TEKCTOM JOKYMEHTA.

Pucynox 4 - Cxema pacuera yCTOMUYUBOCTU YCTYIa C YYETOM BIIHMSHUS Beca 000pyAOBaHUs, 3/IaHUH,
COOPYKEHHUI.

28. I[J'IH BBI6paHHOﬁ CXCMBI pacucTa OIpCACIIACTCA BEJIIMUMHA TPCIIUHBI OTPbIBA 11O (I)OpMyJ'IeI

, 2Cctg(45-¢,)—-P
Hgo = = (8)

/4

!
[Ipu oTpuLaTeNbHON BEJIWYMHE ' '90 JAJIMHY TPEUIMHBI OTPbIBA HEOOXOAUMO MPUHUMATh PaBHOU

HYIJIIO.

29. Ilpu BBHINOJHEHUH PACUYETOB YCTOMYMBOCTH OOPTOB M YCTYNOB KapbepoB, pa3pe3oB
KPaTKOBPEMEHHOE CEHCMHUYECKOE BO3JACHCTBHE IIPU 3EMIIETPACEHMAX JOJDKHO YYMTBIBATHCS ITyTEM
BBEJICHUS JIOMOJHUTENBHOM TOPU3OHTAJIBHON ceilcMuyeckoi cuiasl B ¢opmyny (2). Benuunna
ceficMuueckoi cuibl Q¢ onpenensiercs mo Gopmye S.

HonyckaeTcss y4deT KpaTKOBPEMEHHOI'O CEMCMHYECKOTrO BO3JCHCTBUS 3a CUET YBEIMYECHHS
HOpMaTHBHOTO Kod(dduireHTa 3amaca yctTouunBocTd. [Ipu 3TOM BBOJ TOTIOJIHUTEIBHON TOPU30HTATBHOM
CelicCMHUEeCKOl CHIIbI B ypaBHEHHE OallaHca CHIT He TpedyeTcs.

30. MakcuManbHOE YCKOpEHHE CEeHCMUYEeCKUX KOoJeOaHUN TpyHTa JOJDKHO OMNPENeNaTbes Mpu
BEPOSTHOCTH BO3MOKHOTO IIPEBBIIICHHSI HHTEHCUBHOCTH 3eMiieTpsiceHuit B Teuenue 50 set - 10%.



31. Hlupuna mpenoXpaHUTEIbHONH OepMBbl JOJDKHA OIPEENAThCS HCXOAS M3 oOecredeHus ee
yJIaBJIMBAIOLIECH CTOCOOHOCTHU M MEPEIBUKEHUS TOPHOTO 000pYJOBAHUS:

rae: Bo - mupuHa oceinu, M; By - mmupuHa OepMBI 1T 3aIep)KUBAHUS TaAar0NIMX KaMHeH, M; Bog -
MUHUMAaJbHAs MIHpUHA pabodeil yactu OepMbl, TOCTATOYHAS AJisi O€30MacHOTO pa3MENICHHUs] U PaOOTHI
000pYyIOBaHUS 110 OYUCTKE OEPM OT OCBITICH, M.

32. Ilpu BepOATHOCTHOW OLIEHKE YCTOWYMBOCTH YCTYIOB HIMpUHA IPEIOXPAHUTEILHOU OEepMbI
orpeensercs 1no Gopmyie:

B = Bno + Bp + B3(1), (10)

rae: Bro - mupuHa mpu3Mbl BO3MOXKHOTO 00pyIieHus, M; B, - mupuHa pa3pana nocie aedopManuu
C BBIIIETICKAIIETO ycTyna, M; B,y - adexTuBHas mmpuHa OepMbl (OcTaBIIascs 4acTb OEpMBI MOCIE
OCBITIM U pa3Bajia BBIIIENEKAIIEro YCTyna), KOTopas IPUHUMAETCS:

- He MeHee 2 M JUIs JTFI0OBIX YCTYIIOB Kapbepa,

- 0 M I HIWKHUX YCTYNOB HpU J0pabOTKE Kapbepa IpU YCIOBUU HHCTPYMEHTAJIBHOIO
MOHHUTOPHHIA B PEKHUME PEaJIbHOTO BPEMEHM CO CIUIOIIHOM 30HOM IMOKPBITUS pabdoyeil 30HbI WM IPU
0€3J1I0THOM BBIEMKE.



ITpunoxxenne Ne 4

Kk DenepaabHBIM HOpMaM U IIpaBUiIaM B 001acTH
npombilIeHHOH Oe3omacHocty "[IpaBuia
o0ecrieyeHHs ycTOMYMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEP)KICHHBIM NpHKa3zoM DenepanbHOi ciayxkObl
10 YKOJIOTHYECKOMY, TEXHOJIOTUIECKOMY

U aTOMHOMY HaJ30py

ot 13 Hos0ps 2020 r. Ne 439

BbIBOP KOO®PULIMEHTA
3AMNACA YCTOMYMBOCTM BOPTOB U YCTYINOB KAPLEPOB,
PA3PE30B U OTKOCOB OTBAJIOB

1. HopmatuBHbIe KO3 PHUIIMEHTHI 3amaca yCTOWIMBOCTH OOPTOB M YCTYIOB KaphepoB, pa3pe3oB Ipu
JIEeTePMHUHUPOBAHHOM TO/IXOIC BEIOMPAIOTCSI B COOTBETCTBUU € Tabnuuei 1.

Tabnuua 1 - HopmaTuBHble KO3chhpMLUMEHTbI 3anaca YCTOMYUMBOCTM OOpPTOB M
YCTYNoOB KapbepoB, pa3pe3oB

Xapakrepuctuk | Craaum no | Okcmiyarar] | [Ipoektuposa Has [Tpu
a OTKoca Hayvasa us u HUE OTBETCTBEHHBI | O€3JTI0AHON
SKCIUTyaTaly | TEXHUYECKOe | JAOPAa0OTKU | X COOPYKEHUM | BBIEMKE
u MIEPEBOOPYXK Kapbepa B yaIle
eHue (menee 3 Kapbepa
JIET), JIET
1 2 3 4 ) 6

HOHYCKEU'II)HI)IG N CKaJIbHBIC ITOPOAbL

Verym <*> | 1,50 (2,00) 1,50 1,30 2.00 1,20

VYyactok 6oprTa,

p 1,30 (1,50) 1,30 1,20 1,50 1,20
opT

IIecuansie u TpaBCIIMCTBIC ITOPOAbL

Yeryn, y4acTok

1,30 1,20 1,15 1,30 1,10
6opta, 60pT
['muHuCTBIE TOPOIBI
Yeryn 1,50 1,30 1,20 2,00 1,20

VYyacTtok OopTa,

1,40 1,30 1,20 1,50 1,20
oopT

Jns  paboynx yCTYNMOB TONYCKIBHBIX M CKAaIbHBIX IOPOJ MPOMEKYTOYHOTO KOHTYpa
Kapbepa/pazpesa U CpOKOM UX CTOsSHUA 10 | Toma mpu BeicoTe He Oosee 20 M. JOMYCTUMO HCIIOIh30BaTh
HOpMAaTHBHBIN K03 dunmenT 3anaca 1,2, mpu Beicote 6onee 20 m - 1,5.



[Tpu mpoeKkTupOBaHUM Kapbepa CO CPOKOM AKCIUTyaTallMl MeHee 3 JeT 00s3aTeIbHO MPOBEICHUE

HHCTPYMCHTAJIbHOI'O MOHUTOPHHI'A B PCKUME PCAJIBHOTO BPpEMCHHU C ITOKPBITUEM pa6oqe171 30HBI.

IlepeueHb OTBETCTBEHHBIX COOPYKEHUM ONPEEISIET IPOEKTHAs OpraHU3aLusl.

2.  HopmatuBHbIE

K02 PUITUEHTHI

3araca

YCTOMYMBOCTHU

JIETePMUHUPOBAHHOM TOAXO0/IE€ BHIOMPAIOTCSI B COOTBETCTBUU C TaOIHIIEH 2.

Tabnuua 2 - HopmaTuBHble KO3dhPULMEHTbI 3anaca yCTOMYMBOCTU AN OTKOCOB

OTKOCOB

OTBAJIOB

OTBanoB Npu AeTepMUHUPOBAHHOM NoaxoAe B CEeMCMUYECKU CMOKOUHbIX paoHax

Tum oTBaJILHOM Macchl

Tun ocHoBaHusA

CIBUT'Y KOTOPBIX HE
HUXKE, YeM Y
OTBaJIbHOM Macchl)

OTBAJILHOM Macchl)

[Ipounoe Cnalpiit kouTakT | Cnaboe ocHOBaHHE
OCHOBaHHE (co¥, MOIIHOCTBIO | (CJIOM, MOIITHOCTBIO
(ocHOBaHUE He OoJiee 2 METPOB, OoJiee 2 METPOB,

MPECTaBICHHOE NPE/ICTaBICHHBIH NpeICTaBICHHBIN
CKaJIbHBIMU, TJINMHUCTO- TJIMHUCTO-
MOJTyCKaJIbHBIMH U CYTJIMHUCTBIMU CYTJIMHUCTBIMH

MecyaHo- MIOPOJIAMH, IOPOJIAMH,

IpaBUITHBIMU COIPOTHBIICHUE COINPOTHBIICHHUE
[IopoJamu, CABUI'Y KOTOPBIX CABUTY KOTOPBIX
COIPOTHBIICHUE HUXKE, YeM Y HUXKE, YeM Y

OTBaJIbHOM Macchl)

CkasipHast OTBAJIbHASA

1,15 1,20 1,30
macca
ITecuaHO-TIIMHHUCTBIE
[IOPOJIBL, CMECH IIECYAHO-
PO 1,20 1,20 1,30
TIMHUCTHIX Y CKAJIbHBIX
TIOPO/I,
[Ipu Oe3n01HOM TEXHOIOTHH OTCHINKH OTBAJIOB
Jlns Bcex TUIOB 1,10 1,10 1,15

ITpu pacnonoxeHun Ha OTBAJIE UM B HEIIOCPEICTBEHHOM OJIM30CTH OT HETO
OTBETCTBEHHOI'O COOPY>KEHHUsI, BHE 3aBUCUMOCTH OT TEXHOJIOTUU OTCHIIKH

JIJ1st Bcex TUIIOB

1,30

1,30

1,40

3. B celicMuuecKkd aKTHUBHBIX paiioHax (celicMu4HOCTL 7 W Oojee OamioB mo mikaie MSK-64)
YCTOWYMBOCTH OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B U OTKOCOB OTBAJIOB JI0JDKHA OBITH oOecrieueHa npu
pacuerax 0e3 ydera M C y4eToM AEMCTBHs CEHCMHYECKOM CHJIBI OT 3emileTpsiceHuil. B mepBom ciydae
pacueTHbI Kod(pUIMEHT 3anaca J0JbKeH ObITh HE MEHee 3HaueHW, IPUBEACHHBIX U B Tabmumax 1, 2.
Bo BTOpOM cityuae, kK03 GUIMEHT 3amaca ¢ y4eTOM BBEACHHUS B pacyeT CEHCMHUECKUX CUIT JOJDKEH OBbITh
HE MeHee 3HaYCHU, MPUBEICHHBIX B TabuIe 3.



JlommyckaeTcsi BBIMOJMHATH pPACYET YCTOMYMBOCTH YYacTKOB W OOPTOB KapbepoB, paszpe3os,
MOCTABJICHHBIX B KOHEYHOE TOJIOKEHHUE, 0e3 ydeTa CeHCMHUYECKUX CHIJI OT 3eMIICTPSICCHH, TIPU ITOM
KO3 QHUIMEHTHI 3amaca, NpuBeJeHHbIe B Tabnuue 1, 1ommkHbl ObITh yBenudeHnsl Ha 0,05 ans 7-06annpHol
30b1, 0,1 - mna 8-OaymmbHOW 30HBI W 0,15 - mna 9-O0amabHON 30HBI, MPU ITOM KOADPHUITUEHTHI,

NpUBEJCHHbIC B TabuIe 3, HE UCIOIB3YIOTCS.

Tabnuua 3 - HopmatuBHble ko3adpuuMeHTblI 3anmaca YCTOMYMBOCTU OGOPTOB U
YCTYNOB KapbepoB, pa3pe3oB M OTKOCOB OTBafioB C Y4YeTOM CEACMMUYECKUX cun oT

3eMneTpsAceHun

XapakTepucTuka oTKoca

Hannumne oTBETCTBEHHBIX COOPY)I(GHI/II;'I

OTCYyTCTBYIOT [IpucyrcTByroT
PaGounii ycTym 1,00 -
YcTyn B KOHEYHOM MOJI0KEHUU 1,10 1,15
boprt, yuactok 6opra, BpeMeHHO-HepabouHii 0opT 1,05 1,10
OtBan (sipyc) 1,05 1,10

4. HopmaTuBHblE KpUTEpUHM YCTOMUMBOCTH YCTYNOB, OOpPTOB Kapbe€poB U pa3pe3oB IpHU
BEPOSTHOCTHOM IOAXO0/I€ BEIOUPAIOTCS B COOTBETCTBUM € TaOnuLel 4.

Tabnuua 4 - HopmatuBHble KO3(hpUUMEeHTbI 3amaca YCTOMYMBOCTU NpU

BepPpOATHOCTHOM noaxone

Macmrab Ob6nacTb NpUMEHEHUS

Koaddunuent | Homyctumas
3armaca BEPOSTHOCTH

YCTOMYMBOCTH | OOpYyILEHHUS,
[K3Y <=1], %

Pabouwnii 1o 1 roxa.

JlopaboTka kapsepa ¢ IpoBeACHUEM
00s13aTeTbHOTO HHCTPYMEHTAIBHOTO
MOHHUTOPHHTA (B PEKUME PEATbHOTO

beznmtonnas TexHonorus.

BPEMEHHU C MOKPBITUEM paboyeil 30HBbI).

40%

DKCIUTyaTalust U TEXHUYECKOE
Yerynsl [IEPEBOOPYIKEHUE.
IIpoekTupoBanue 10 Hayana
AKCIUTyaTalliy MPU YCIOBUU
JIOCTaTOYHOM r€OMEXaHHMISCKOMN
M3Y4YEHHOCTH MECTOPOKICHUS 10
JTAHHBIM OYPEHHSI CKBAKHH

He yuutsiBaercs

30%

IIpoekTupoBanue 10 Hayana
JKCIUTyaTaluu.

20%




Hanuune 0TBETCTBEHHBIX COOPYKEHUH.

JopaboTka kapbepa. 1.20 20%
besmronnas TeXHOIOTHA.

3KCHJIyaTaL[I/I$I N TEXHHUYCCKOC

MEPEBOOPYKEHUE
I'pynna p p
[IpoexTupoBanue 10 HayaIa
YCTYIIOB 0
MEAKT SKCIUTYaTaIluy TIPH YCIOBUHU 1,25 15%
M JOCTAaTOYHOM reoMeXaHNUECKON
TPAHCIIOPTHBI

HN3YUCHHOCTH MCCTOPOXKIACHUS I10

MU CbhE3/1aMH
JTaHHBIM OYpEHMSI CKBAXKUH

IIpoexTupoBanue 10 Hayaa
JKCIUTyaTaI|H. 1,30 10%
Hannurie oTBETCTBEHHBIX COOPYKEHUM.

HopaboTka kapbepa. 1,20 15%
BesinoaHas TEXHOIOTHsI.
DKCIuTyaTanusi ¥ TeXHHYECKOe
HEPEBOOPYKCHUE
[IpoekTHpoBaHue 10 HavYasa
Boprt xapbepa | 9KCIuTyaTauu Mpyu yCIOBHU 1,30 10%

B I1CJIOM JOCTATOYHOM IeOMEeXaHNYECKOM
HN3YUCHHOCTHU MCCTOPOXKIACHUS 110
JaHHBIM 6ypeHI/1;1 CKBaXHNH

[IpoekTupoBaHue 10 Havaga
IKCILTyaTaIuH. 1,50 5%
Hanu4re 0OTBETCTBEHHBIX COOPYKCHH.

5. HopmatuBHbIe KO3 PUIUMEHTHI 3araca yCTOHYMBOCTU U BEPOSITHOCTH OOPYIIEHHUSI, IPUBEICHHBIE
B Tabumnax 1 - 4, MOryT ObITh CKOPPEKTHPOBAHBI /151 KOHKPETHBIX YCIOBUN HAa OCHOBAaHUM 3aKJIFOUEHUS
CHELMAaIN3UPOBAHHON OpraHU3alluH.

6. HopmatuBHbIi K03 (uIMeHT 3amaca yCTOMYMBOCTU Ui OTKOCOB OTBAJOB, (hOPMHUPYEMBIX B
peXHUME yOpaBiseMbIX JedopMaluii, HE perjaMeHTUpyeTcs. DBrinonHeHne OTBaJbHBIX paboT
OCYILIECTBIISICTCS HAa OCHOBAHUHU 3aKIIOUEHMs CIELHATU3UPOBAHHON OpraHu3aluu, MpH oOecrneueHUH
MOHHUTOPHHTA COCTOSIHUSI IJIOLAJ0K Pa3rpy3Ku:

O6paSOBaHI/ISI U PACKPBITUA TPCIUINUH,
IMOBBIIICHHUA CKOPOCTH OCCAaHUAA;
N3MCHCHHA HAKJIOHA.

Pa3merienne TOPHOro 00OpPYIOBaHHS JOJDKHO MPOM3BOIUTHCS 3a MPEAeiTaMd 30HBI aAKTHBHOU
nedopmanuu.

[lepexony Ha ¢dopMHpoBaHHME OTKOCa OTBajla B PEeXHUME YIPaBISEMbIX AepopMaiuil TOJKHO



npeameCTBOBaTh IMPOBCACHUC OIBITHO-IIPOMBIIIJIICHHBIX HUCIBITAaHUN C OMPCACIICHUCM KPUTCPHUCB
0€301I1aCHOTO COCTOSTHUS Ppa3rpy304HbIX INIOIAAO0K U IMOPsAAKa HeﬁCTBHﬁ, B CJIy4ac UX IPCBbIIICHUAA.

[Tpunoxxenue Ne 5

Kk DenepanbHBIM HOPMAM | MPaBUIIAM B 00JIaCTH
MIPOMBINIIICHHOW Oe3omacHocT "[IpaBuma
obecrieueHns yCTOMYMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPKACHHBIM IIpuka3zoM DeepanbHON CITyKObI
0 SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

Y aTOMHOMY Ha/130py

ot 13 Hos16pst 2020 1. Ne 439

5 WHXXEHEPHO-IEOJIOT'MYECKOE U3YYEHUE
ycnosmn oopMMPOBAHUA U OLLEHKA YCTOUYMUBOCTU OTKOCOB OTBAJIOB

1.  VYcrolunBOCTH  OTKOCOB  OTB&JIOB  ONpPEHEISIETCS  MH)KEHEPHO-TEOJIOTMUECKUMU U
T'HJIPOr€0JIOTHYECKUMU OCOOCHHOCTSMU OCHOBAHUS IPEAINOJIaraeéMoro ydyacTka CKJIaJupOBaHMs IMOPO,
TUTIOM CKJIaJUPYEMBIX TIOPOA M TEXHOJOTHEW OTBanooOpa3oBaHMs. PacdeTsl yCTOWYMBOCTH OTKOCOB
OTBAJIOB BBINOJHSIOTCS TEMH K€ METOAAMHU, YTO U PacyeThl YCTOMYMBOCTH YCTYNOB U OOPTOB Kapbepos,
paspesos.

2. IIpu oTCBINIKE OTBAJIOB BO3MOXKHBI TPU CXEMbI HAPYLIECHHUS UX yCTOMYMBOCTH (Tabnuua 1).

Ta6bnuua 1 - Cxembl gechopmmMpoBaHUs OTKOCOB OTBanoB

No Pacuernas cxema Kparkoe onucanue YcnoBus
MIPUMEHEHUS
1 HannonomseHHbIi KonnuectBo
OMOJ3EHb, MPOYHBIX CKaJIbHbBIX
XapakTEepU3yIOLIUKCS IOPOJ B OTBAJILHOU

IUIaBHOM KPUBOJIMHENHHONW | cMecu He MeHee 80%.
MOBEPXHOCTBIO CKOJIbXKEHUS,
peanu3yrouencs B Tene
OTBaJIa U BBIXOAIIEH B €ro
HUKHIOIO OpOBKY

2 KoHTtakTHBI1 [Ipn Hanmuum Ha
(OI0IIBEHHBIN) ONOJ3EHb, MIOBEPXHOCTU
XapaKTepU3yIOIIHics OCHOBaHUs MPOCIOs
MIOBEPXHOCTBIO CKOJIbKECHHUS, TaJbIX MECYaHO-
KOTOpasi 4aCTUYHO TJIIMHUCTBIX
peannsyeTcs B TeJle OTBaja U OTJIOKEHU I
M0 KOHTAKTY OTBaJIbHBIX MOIIIHOCTBIO HE
nopoJ ¥ nopoj ocHoBanusi | Menee 0,1 M, a Takxke
npu
"paznaBnuBaHun"

BECOM OTBaJIa CJIA0BIX
CKJIaIUPyEMBIX




opoJI

3 IMoamoaomBeHHBIN B cnabeix mopomax
OIIOJI3CHb, OCHOBaHHSI, npu
COTIPOBOXTAFOIITHICS HAIUYUH HaIopoB
BLUIABJIIMBAaHUEM cinalbbIX [BOABI B TOPOJAx
opoJI OCHOBAHMSL. | OCHOBAHMS, pu

Peanu3syercs B AByx dopMax: | pa3gaBiIMBaHUH

BECOM OTBaJIa CIa0bIX
a) Haubolee HANPKCHHAS | cxyaUpyeMbIX

MOBEPXHOCTh TMPOXOIHMT 1O |popon, a  TaKke
3

Tely OTBajla U  CciadbIM pa3BUBATHCS npu
opoJIaM OCHOBAaHWSI, OTCHIIKE SIPyCOB

oTBaJla Ha ciadble
0) nHaumOojee HanpsHKEHHAS

TIOPO/IBI HWKHETO
MOBEPXHOCTh MIPOXOIUT

sapyca

yepe3 TeNo OTBaja, ciadble
IIOPOJBl OCHOBaHUS M IO
KOHTAaKTy C IOACTHIAIOIIUMUI
IIPOYHBIMU IOPOAAMM.

H - BeicoTa oTBana (apyca); & - reHepanbHbIi yron oTkoca oTsana (yroia spyca); & -
yroJl HaKJIOHAa OCHOBaHUs; h - MOIIHOCTE ¢1a00ro Cji0si B OCHOBAaHUU OOpTa MM BEIMYUHA
3ary1y0JIeHNs] HOBEPXHOCTHU CKOJIBKEHHS B TOPOJIbI OCHOBAHMUS.

3. B pe3ynbrare HHKEHEPHO-TECOJOTUUECKUX U TUAPOrEOIOTHUYECKUX UCCIICIOBAHMMN TOJKHBI ObITh
U3Y4YeHBl: (U3MUYECKHE CBOMCTBA CKIATUPYEMBIX TMOPOJ, MPOYHOCTH HUX B KYCKE, CIBUTOBBIC
XapaKTEPUCTUKUA OTBAJIbHOM MAacChl, CTPOCHHE OCHOBaHUS (HAKJIOH OCHOBAHUS, HAJIMYHAE MPOCIOCB
ClabbIX TOPOJl M HX MOIIHOCTh, HAWYME BOJOHOCHBIX TOPU30HTOB, BO3MOXXHOCTH OOpa30BaHUs
TEXHOTEHHBIX BOJIOHOCHBIX TOPU30HTOB B HIKHEW YacCTH OTBaJIa U B TIOPOJaX OCHOBAHMS ).

4, I/I3y‘{CHI/IC HHXXCHCPHO-T'COJIOTHICCKUX YCHOBI/Iﬁ BBITIOJIHACTCA Ha CTaAUU COCTABJICHUA MPOCKTA
OTBaJIa U YTOYHACTCA B IIPOLCCCC €TI0 IKCILTyaTaluu IIpyU U3MCHCHHU U

napaMeTpoB OTBaJIa: BHICOTHI U (JOPMBI KOHTYPA;

TEXHOJIOTMM OTBajJo0Opa3oBaHUsl - CXeMbl (OpMHUpPOBaHUS, NPUMEHSEMOro O0O0pyIOBaHUS,
MHTEHCUBHOCTH CKJIaJIMPOBAHNS;

COCTaBa U COCTOSIHUS CKJIaTUPYEMBIX TIOPO/I.



5. T'pannma yd4acTka WHXCHEPHO-TCOJOTHYCCKUX —HCCIE[OBaHUN OCHOBAHMS O]  OTB{I

2

YCTAHABJIMUBACTCA HCXOAA U3 JIMHEHHBIX PasMCpoOB OTBaJIa I10 HWKHEH 6p0131<e, YBCIIMYCHHBIX Ha

BBICOTBI IIPOCKTHPYCMOI'O OTBAJIda B KAXKAYIO CTOPOHY.

6. CocraB, 00beM U METOJMKA WHKEHEPHO-TCOJOTMUYECKUX HCCICAOBAHUN 3aBUCIT OT CTEICHU
CIIO)KHOCTH  y4acTKa oTBaiooOpa3oBaHus. CTeneHb CIOXKHOCTH OINPENSNSAIOT 1o  Hawbolee

HeOnmaronpusTHOMY (akTopy (Tabmuma 2).

Tabnuua 2 - Kateropum cnoXxHocTu ycrnoBum oTtBanoodbpasoBaHus

WIH
MHOT'0JIETHEMEP3II0e
(pu coxpaHeHuu

TEIUIOBOIO PEXUMA)

HECBA3HLIC ITOPOJbI

®dakTop Kareropus cinoxxnoctu
1 - mpocTeie 2 - CIIO)KHBIE 3 - 0c000 CIIOXKHBIC
OcHoBanue [TpouHoe (ckanbHOE) JucnepcHsbie JucnepcHsbie

CBA3HLIC ITOPOJIbI

Yron HakIoHA
OCHOBaHUs, Tpaj.

MeHee 5

5-10

ooxee 10

['unporeonoruueck | OrcyrcTBre moa3zeMHubix | Hannuue nanopuoro | Hanmmuwme B oTBane
ue yCIOBUSA BOJI WJIM HAJTMINE BOJIOHOCHOT'O WJTU B €T0

OJIHOTO BBIJICP>KAHHOTO |TOPU30HTA B OTBAJIE OCHOBaHUU

B TUTaHE OC3HATIOPHOTO | MJIM B €T0 OCHOBAaHWH | HECKOJBKHX

BOJIOHOCHOT'O HaMOPHBIX

TOPU30HTA B OCHOBAHUH BOJIOHOCHBIX

oTBaJa TOPU30HTOB
Cocras otBanbHbIX | 1. O6n0MKH ckanbHbIX | [lecuano-rimunaucteie, | CyrIuHUCTBIC
opoJI Y TIOJTYCKaJIbHBIX MOPO/JI | IECYaHO-CyTIeCUaHbIe

C IPUMECHIO W/ MOPEHHBIE

CYTTIMHUCTBIX WU OTJIOKCHUS

MOPEHHBIX IOPOJ HE

oomnee 20%

2. Beunomep3iibie

JIUCTIEPCHBIE TIOPOIBI

3. lpecBsiHO-

111e0€HUCThIE, TTOPOIBI

BHE 3aBUCUMOCTHU OT

COOTHONICHUS (hpaKIIHiA
Ctpoenue OnHopoaHoe Heonnopoanoe Heonnopoanoe
OCHOBaHUS

OIIHOpO,Z[HOC OCHOBAHUC MMPCACTABJICHO OAHUM UHKCHCPHO-T'COJIOTHUICCKUM IJICMCHTOM.




7. THXEHEPHO-TEOJOTMYECKUE UCCIEA0BAHUS IPOBOISTCS MTOCTAIUIHO.

Ha nepBoii ctaguu uccieoBaHus BeAyTCs O IBYM MPO(UIBLHBIM JIMHUSAM C PACCTOSHUAMU MEXKIY
ckBaxkuHamMu He Oomnee 200 M, HO He MeHee 3 ckBaxuH Ha mpodmie. CKBAXKHHBI MPOSKTUPYIOTCS
riyouHoi He MeHee 25% OT mpernoiaraeMoi BbICOThI OTBajla. bypeHue cKkBaXHHBI TPeKpalaeTcs mocie
3arny0OJieHusl B CKaJbHBIC IOPOJIBI HE MEHEe, YeM Ha 2 MeTpa.

ITonoxxenue HpO(i)I/IJ'IBHBIX JIMHAMN OIIpCACIIACTCA OpFaHI/ISaHI/Ieﬁ, Benymeﬁ HCCIICOOBaHUs, HA OCHOBC
aHajJIm3a penbe(pa MCCTHOCTH U MPEANoIaracMoro HalnpaBJICHUA 0TB3H006pa3OBaHI/I$I.

[Io pe3ynbraTaM HCCIEAOBAaHUNA TEPBOM CTAaJWU  OLIGHHWBAETCS KaTEropusi CIOKHOCTU
OTBaJIOOOPA30BaAHUS M TIPOBOJSATCS MCCIICIOBAHUSI BTOPOM CTaJHMK IO HAUOOJIEe OMACHBIM HAIPABJICHUSIM
(npodunbHbIM UHUAM). Ecnu mo pesynbraTtam mepBoil CTaAUM HCCIEIOBAHUM YCTAHOBIJICHBI YCIIOBUS,
CXO’KHE C OTBAJIOM-aHAJIOTOM, TO JTAIIbHEHIIINE UCCIEOBAHUS BTOPOI CTaIlH HE TPEOYIOTCS.

KonnuecTBO mpoQMIbHBIX JTUHUI HAa BTOPOW CTaJAMM OMNpENENseTCs OpraHu3alueil, Bemyliei
WCCJICTIOBAHMS M/WIH PACUYEThl YCTOWYUBOCTH OTKOCOB OTBaJIOB. [[yist 1-if KaTeropuu CII0KHOCTH yCIIOBHMA
OTBaJIOOOPA30BaHUS BTOpasi CTa/lus UCCIEOBAHUM HE MPOBOIUTCS. PaccTosIHUS MEXAy CKBaXKMHAMH Ha
NPOGMIBHBIX JIMHHUSIX JOJDKHBI COCTABIIATH TSl 2-1 13- KaTeropHid CII0KHOCTH ycinoBuit He 6osee 100 u
50 M, COOTBETCTBEHHO.

8. Bropas cTanus MHKEHEPHO-TE€0JIOTUYECKUX UCCIIeI0BaHUM 3-i KaTeropuu CI0KHOCTH YCJIOBUM
0TBa1000pa30BaHUs J0JKHA COAEPKATh PabOThl ¢ IPUMEHEHHEM METOJI0B CTaTMYECKOI'0 30HAUPOBAHUS.
JlaHHbIE BUJIBI UCCIEIOBAHUI MPOU3BOAATCA IO CETKE C PACCTOSIHUEM MEX1y TOUKaMH ONpoOOBaHUS HE
6onee 100 M. 3amep MOPOBOTO JNABJIECHUS MO INIyOMHE BBIMOIHIETCS A KaXKJOTO BBIIEICHHOTO IPH
CTaTUYECKOM 30HJMPOBAHUM OJAHOPOJHOrO CJIOSI MU 4epe3 5 M (IIpU OTCYTCTBUU SIPKO BBIPAKEHHOMU
CJIOUCTOCTH).

9. UYacrora otbopa mpod U3 CKBaXWH JUIS JIAOOPATOPHBIX HCCIICIOBAHUN OMpPEICIISIeTCs
HEOO0XOJAMMOCTBIO TMOTY4EHHUs IMoKa3aTeneil (Pu3nKo-MexaHHuecKuX CBOMCTB. OOpa3ipl oTOMparoTCsa U3
KaXX/IOTO BH3YaJIbHO BBIICJICHHOTO OJHOPOJHOTO CJIOS, TPW MOIIHOCTH ero Ooiee 2 M M3 KaKIOTro
JBYXMETPOBOr0 UHTEpBajia. B 30He ToHKOM ciioncroctu (MeHee 1 M) yacToTa 0T60pa JOKHA COCTABIIATH
20 - 25 cM Ha | TOTOHHBII METpP CKBaKHHBI.

10. Ilpu BBINOJHEHUH HHXXEHEPHO-TEOJIOTHYECKUX HCCIECIOBAaHUN [IOMYCKAeTCsl HCIOJIb30BATh
reopuU3nIecKue METOMbI, IPU 3TOM PACCTOSHUE MEXAY CKBRXMHAMHU Ha MPOQYIIBHBIX JHHUASX MOXKET
OBbITH yBeNTMUEHO He Oosiee, yeM B 2 pasa.

11. ITpn n3ydeHnn ruporeoOrn4eCKuX yCIOBUM OCHOBAHMSI OTBAJIA yCTAHABIMBAIOTCS:
HaJIM4Me U XapaKkTep BOJLOHOCHBIX TOPU30HTOB;

(GuIbTPAIMOHHBIE U KOMIIPECCHOHHBIE CBOMCTBA BOJOHOCHBIX M BOJIOYIOPHBIX IOPO/I;
IPAaHUYHBIE YCIIOBUS BOJOHOCHBIX IUIACTOB;

YCIIOBHS MX ITUTAHUS U Pa3TrPy3KH;

TUAPABIMYECKAs CBSA3b MEXKY IUIACTAMU;

BINSHUE TEXHOI'CHHBIX (i)aKTOPOB Ha UBMCHCHUC PEKUMa BOAOHOCHBIX IJIACTOB.



CoctaB 1 00bEM THAPOTEOIOTMUYECKUX H3BICKAHUI 3aBUCAT OT KaTETOPUHU CIIOKHOCTU YCIIOBHM
OTBa1000pa30BaHMs U ONPENENAI0TCS OpraHu3alel, Beayleil uccueqoBaHusl.

12. Ompenencare (PU3MKO-MEXAaHHMYECKUX CBOMCTB OTBAJILHOM MAacChl BBINIOJHSIETCS IO
pe3yabTataM J1Ta0OpaTOPHBIX WJIM TOJIEBBIX HCIBITAHWHA, JIMOO C HKCIOJb30BAHUEM CIIPABOYHOTO
MaTepHala ¢ yueToM IpaHyIOMETPHUYECKOTO U METPOrpapuuecKoro cocTaBa CKIAAUPYEMBIX IIOPO/T

13. HpI/I 3aJICTAHUKU B OCHOBAHHMH OTBAJIOB IIC€CHAHO-TIIMHHUCTBIX IIOPOA B XOJC€C HHIKXCHCPHO-
reOJIOTHYSCKUX MCCICHOBAHUM TOMOIHUTEIBHO HU3Y4YarOoTCsA U3MCHCHUA (bl/I3I/IKO-MeX3.HI/I‘-I€CKI/IX CBOMCTB
mopoa BO BpPEMCHHU, 06YCJ'IOBJ'I6HHBIG BO3pacTaHUEM BHEIIIHEH HarpysKku HW pasBUTHEM IIOPOBOI'O
JaBJICHHA.

14. Jlng OTBaJIOB HMPOYHBIX CKaJbHBIX IIOPOX HAa IPOYHOM OCHOBAHMM pa3Mep OIACHOM 30HBI
IIPUHUMAETCS B COOTBETCTBUU € Tabnuuen 3. B aTUX ycnoBUAX JOMYyCKaeTcsl pa3rpy3ka aBTOCAMOCBAJIOB
HENOCPEACTBEHHO Ol OTKOC MPU HAJIMYUU IIPEIOXPAHUTEIBHOTO Baa, BBICOTON He MeHee 0,5 nuamerpa
KoJieca aBTOMOOMIISI MAKCUMaJIBbHOM IPy30M0IbEMHOCTH, IPUMEHSIEMOTO B JJAHHBIX YCIOBHUSIX.

Tabnuua 3 - Paamep onacHOM 30HbI Ha OTKOCax OTBaNioB U3 MPOYHbLIX CKanbHbIX
nopoa;:

CkopocTh moJBUTaHus POHTA OTBAIIA, Pa3mep onacHoil 30HBI OT BepXHEH OpOBKHU
M/CYTKH oTBajia, M
0,5 1,4
1,0 2,0
1,5 2,5
2,0 3,0

K IMPOYHBIM IMOPOaAaM OTHOCATCA TAKKE MHOT'OJICTHEMEP3JIBIC ITOPOAbI IIPH YCIIOBUU COXPAHCHUSA UX
TCILJIOBOT'0 pCiKUMa 3a CUCT CKOPOCTU OTCHIIIKH W pCaIN3allun CIICHIUAJIbHBIX MepOHpI/IHTI/If/’I.

15. IlpemenbHO pomycTUMas BBICOTa sipyca OTBaJIa oOmpenensercs pacueroM. [[ns  ycnoBuid
0TBaj000pa3oBaHusl | KaTeropumm CIOKHOCTH M OTCYTCTBMM Ha OTBaje WM B HEHNOCPEICTBEHHOM
OJIM30CTH OT HETO OTBETCTBEHHOI'O COOPYXEHHs (00bEKTa), BEICOTA sIpyca HE OTpaHHyYEHa.

16. Pacuer yCcTOHYMBOCTH OTKOCOB OTBAJIOB, CJIOXEHHBIX CBSI3HBIMHU TUCIEPCHBIMHM MOPOJAMU WIIN
CKaJIbHBIMU MOPOAAMU C COJAEpPKAaHUEM TNMHUCTOro 3anonHuTens 30% u Oosnee, MPOU3BOASIT C YUETOM
MIOPOBOTO JIABJIEHUS BO/I.

17. Ilpu oTceinke oTBaja Ha ciaboe OCHOBaHHUE AJisi 0OecreyeHrs HOpMaTUBHOIO KO3 QUIIMEHTa
3araca JIOJDKEH OTCHINAThCS ONEPEXaroUMil oTBal (IpenoTBan). B aToM ciydae ycTOMYMBOCTH OTKOCA
OTBaJIa paCCUMUTBIBACTCA HE TOJBKO C YUCTOM BE€Ca M COIPOTHUBJIICHUA CIABUTY BBI)IaBHHBaeMOfI IMOpOabI
OCHOBAHUS, HO U C YUETOM NPUTPY3KH. Y CTOWYMBOCTD IIPEIOTBANIA ONPEAEIAETCS OTAEIBHBIM PAcueTOM.

B cIyda€ OTCBIIIKKM OTBAJOB Ha MHOI'OJCTHEMEP3JIOC OCHOBAaHHE C COXpPAaHCHHUEM C€Iro
TCMIICPATYPHOI'0 PpCKHUMa, MOHMIHOCTL IPEAOTBaAJIa, OTCBIIIACMOro B JICTHCC BpEMA, HC IOOJIKHA
MPEBBIMIATE TOJIIIUHY CJIOA CE30HHOI'O0 OTTaBAHUAA.



18. I/IH)KeHepHO-FGOJIOI‘I/I‘-IeCKI/Ie HCCIICAOBaHUA JIA OTBAJIOB, PACIIOJIOKCHHBIX Ha HOI[paGOTaHHBIX
TCPPUTOPUAX, JOJIKHBI BKIIHOYATh I[OHO.]'IHHTGJ'IBHBIIZ KOMIIJICKC pa60T: OILICHKa I[e(l)OpMaI_II/Iﬁ OCHOBAaHUs,
HU3YUCHUC TUAPOTCOJIOTMYCCKUX U TCOMEXAaHNYCCKUX IMMPOLCCCOB, PA3BUBAIOIINXCA B TIOPOAHBIX MaCCUBAX
IIpr BEACHUH ITOA3CMHEBIX 'OPHBIX pa60T.
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) OLIEHKA
YCTOWYMBOCTU EOPTOB U YCTYNOB KAPLEPOB U PA3PE30B
NPV KOMBEUHUPOBAHHOW PA3PABOTKE MECTOPOXOEHUN

1. Ilpu KOMOMHHPOBAHHOHN pa3pabOTKEe MECTOPOKIACHUN BIMSHUE TOA3EMHBIX TOPHBIX paboOT Ha
YCTOMYMBOCTh OOPTOB KapbepoB, Pa3pe30B OINpeNeNseTcss CocoOOM YMNPAaBJICHUS T'OPHBIM JIaBJICHHUEM
(Tabmuua 1).

Tabnuua 1 - dPakrTopbl, yyuMTbiBaeMble B pacyeTe YCTOMYUMBOCTU OOpPTOB npu
KOMOMHMPOBaAHHOM pa3paboTke MeCTOpPOXAEeHUN

Crnoco6 ConyrcTBytonye daxTopsl
yIpaBJIeHUs reOMEXaHNYECKUE MPOLIECCHl B
TOPHBIM MaccuBe
JaBJICHHEM
[Monnepxanue [Tponecc casmxenus B npenenax |[lapamerpsl pa3AeauTeabLHOro
BBIPaOOTaHHOTO YIPYrux nedopmanuii. | nemmka
IIPOCTPaHCTBA [IpouHOCTHBIE CBOMCTBAa MaccuBa
HeIKaMH HE CHIDKAIOTCS CocTosiHHME LIEITUKOB C y4ETOM

BJIMAHUA KapbCpa

3aknanka IIpouecc CABUKECHUSA c | CBolicTBa 3aKJ1al0YHOIO MacCHBa.
BbIPaOOTaHHOTO ¢dbopMupoBaHueM 30H TpewuH u|Bo3MoxHoe HaJau4yue
IIPOCTPAHCTBA IIJIaBHBIX CMEILEHUN. HEJ03aKJIaIKH BbIpaOOTaHHOTO

[IpoyHOCTHBIE CBOMCTBA MacCHBAa | IPOCTPAHCTBA
CHMIKAIOTCSI B 30HAX CIBUKEHUS

O6pymrenue pyast | Iponecc CIBMIKCHHUS c|CaoiicTBa HapylIEeHHOTO MacCcHBa

1 BMCIIAOIIUX q)OpMI/IpOBaHI/IGM 30H FOpHI)IX HOpO)I B COOTBCTCTBHUU C

opoJa oOpyIIeHHs], TPEIIMH U TUIABHBIX | PA3JIMYHBIMUA 30HAMU CIIBHXKEHUS
CMEIICHUI.

IIpouHocTHBIE cBOMCTBAa MaccuBa |[Ipm  mapamiensHOM  OTKPBITO-

CHIKAIOTCS B 30HAX CIIBMXKCHHS | [IOA3EMHOM pa3paboTke -
napaMmeTpbl pa3aeNnuTeabHOro
LeauKa

2. Ilpu pacuerax yCTOMYMBOCTH OOPTOB KaphepOB, Pa3pe30B B 30HAX CABUKEHUN OT TMOA3EMHOMN
pa3paboTKu, CBOicTBa MOJAPaOOTAHHOTO MacCHBa OMPEIENSIIOTCS B COOTBETCTBHM C Tabmumei 2.



['paHuUIBI 30H CABMKEHUHN ONMPEAETSIOTCS BETHUUHON ehopMalinii pacTsKeHUS.

Ta6bnuua 2 - UsmeHeHue cuenneHns B no.qpaﬁoTaHHOM MaccuBe

30HBI CIBHKCHUS CreruieHne B oApabOTaHHOM
maccuBe Cpy, MIla
HanmeHoBanue JleopMmanuu pacTsKeHus,
e
O6pymIenus 6onee 30,0 - 103 0,02
COBwXeHUST C  Pa3pbIBOM (6,0 -30,0) - 10’3 0,30Cy

CIUIOITHOCTH (TPEITHH)

[InaBHBIX CcABWKEHHI  0e3 (0,5 -6,0) 10-3 0,7Cy
pa3pbiBa CIUIOIIHOCTH

Cu- CHCIIJICHUC B HeHOI[pa6OTaHHOM MacCCHUBC.

[T1OTHOCTH M Yrosl BHYTPEHHErOo TPEHHUs MOJApabOTaHHOIO MAacCHBa MPUHHUMAIOTCS pPaBHBIMU
IUIOTHOCTHU U YTy BHYTPEHHETO TPEHUS HEMOAPaOOTaHHOIO MACcCHBA COOTBETCTBEHHO.

3. rpaHI/II_IBI 30H CABMIKCHHSA OHPCACIANOTCA IIO pE3yJibTaTaM Ha6J'II-OI[eHI/II71 3a CABMXXCHUCM. HpI/I
OIMPCACIICHUHN I'paHUL] AOITYCKACTCA HCIIOJIB30BATh YIJIbI 30H CIBIDKCHUN HIIN PE3yabTaThl YHUCJICHHOTO,
(1)I/I3I/I‘-IGCKOFO MOZACIINPOBAHUA.

4. YTo4HEeHHE MPOYHOCTHBIX CBOMCTB HAPYIIEHHOTO MAacCHBa B 30HE MOAPAOOTKH, TPUBEACHHBIX B
Tabuuie 2, OCYIIECTBISETCS CIeNATU3UPOBAHHON OpraHU3alueH.
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OLEHKA ®U3UKO-MEXAHUYECKUX CBOUCTB MACCUBA NOPHbIX MOPO[,

1. OmpeneneHue CBOWMCTB MaccHMBa TOPHBIX MOPOJ U IOBEPXHOCTEH OCia0IEHMs BBIIIOJIHSIETCS
7a00paTOPHBIMM MM HATYPHBIMM MCIBITAaHUSAMM, OOpAaTHBIMU pacyeTaMH [0 aHAJOIMM W/WIHA C
MCTOJIb30BAHUEM CIPABOYHBIX JAHHBIX. J{JIs1 pacyeToB yCTOWYMBOCTH OOPTOB M YCTYNOB B KaueCTBE
UCXOJHBIX JTaHHBIX IPUHUMAIOTCS CPEIHECTATUCTUYECKUE 3HAYCHHUS.

2. Hepequb HNCXOJAHBIX HOAaHHBIX, HCIOJB3YEMbIX B pacucTax yCTOfIHHBOCTPI, OIPCACIIACTCA
BBI6paHHBIMI/I MOZCIIBIO ITOBEACHUA MACCUBA, KPUTCPHUEM €I'0 PA3PYyLHICHUA U METOJOM pacucTa.

B 3aBucumocTH  OT THIOB TOpOJ, XapakTepa WX  JeOPMHPOBAHUS  IPUMEHSIOT
KECTKOIUJIACTUYECKUE, YIPYyrue, YHIPYrOIUIACTUYECKHUE, IIACTUYECKUE, PEOJOTHYECKHEe MOJEIU
ITOBEJICHUSI MAaCCHBA.

OCHOBHBIM KpPUTEpPHEM pa3pyllIeHUs ABISETCS JuHEWHbIN kputepuil Kynona-Mopa. Henunelinbie
KpUTEpPUU IPOYHOCTU MaccHBa MPUMEHSIOTCA IO PELICHUIO MPOEKTHOW WM CIEHUATU3UPOBAHHOM
OpraHu3alyu.

[Ipy olLEeHKEe YCTOWYMBOCTH YCTYNOB U OOpPTOB KapbepoB, pa3pe30B METOJAaMHU IpPENeIbHOrO
paBHOBECHsI C UCIOJb30BaHUMEM Kputepus paspymeHus Kynona-Mopa NDpUMEHSIOTCS CBOMCTBa:

IIJIOTHOCTB p, CHCIIIICHUC Cuu YroJl BHYTPCHHCTO TPCHUA (p MacCCHBa, a TAKXKC CLCIJICHUC H YI'OJI

TpeHHUs] MO MoBepxHocTAM ocnadnenus C', (P'. [TapameTppl HETMHEMHBIX KPUTEPHUEB pa3pyLICHUS
OTIPENIENIAIOTCSL TTACTIOPTOM TPOYHOCTH, TPEACTABICHHBIM TpaUKOM 3aBHCHMOCTH HOPMAaJBHBIX |
KacaTeJIbHBIX HAMPSDKEHUH B TNIOCKOM MM 00BEMHOM HAIpsKEHHO-Ie(pOpMHUPOBaHHOM cocTostHuU. [lpu
YHCIICHHOM MOJICITMPOBAHUH JIOTIOJIHUTEIFHO UCTIONB3YIOTCS Je)OPMAIMOHHbIE XapaKTEPUCTHKH.

FpaHI/II_IBI 30H CABWXCHUSA OIPCACIANOTCA II0 PE3yJibTaTaM Ha6J'II-OI[eHI/II\/’I 3a CIABHMIKCHHCM WU
PaCUYCTHBIMH METOAaMMU.

3. IlepeueHp (HU3UKO-MEXAHUYECKUX CBOMCTB TOPHBIX IOpPOJ, HEOOXOMUMBIX JUIl OLIEHKU
YCTOMYMBOCTU OOPTOB KaphbepoB M YCTYNOB Ha pa3IMYHBIX AdTanax MPOEKTUPOBAHUS U OTPabOTKU
Kapbepa, pa3pesa, IpuBeieH B Tadbnune 1.

4. Ha sTane mpeanpoeKTHhIX paboT (U3HKO-MEXaHMYECKHUE CBOWCTBA TOPHBIX MOPOJ JOITYCTUMO
MPUHUMATH 110 METOAY aHAJIOTUN W/WIIH UCTIONB30BaTh CIIPABOYHBIE TaHHBIC.

5. Jlns pasmsryaeMpIX MOpOJ Ha 3Tanax IPOEKTHPOBAHMS, SKCIUIyaTalldd M TEXHUYECKOIo
MEPEBOOPYKEHUST HEOOXOIMMO NOMOIHUTENBHO OIpPENessITh MPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOJ B
BOJIOHACHIIIIEHHOM COCTOSIHUH.

6. I[J'I}I MCCTOpO)KI[GHHﬁ, PacCIoOJIOKCHHBIX B KPHUOJMUTO30HE, MEPCUCHL JOIOJIHUTCIIBHBIX (I)I/I3I/IKO-



MEXaHUUYECKHUX CBOWCTB TOPHBIX MOPOJ] ONPENEISAETCS ClIEHUAIN3UPOBAaHHON OpraHu3anuei.

7. OmnpeneneHue MPOYHOCTHBIX U JAeQOPMAIMOHHBIX CBOMCTB MaccHBa TOPHBIX MOPOJ]
MPOU3BOJUTCS TIO pe3ylbTaTaM JIaOOPaTOPHBIX WJIM HATYPHBIX HCHBITAHUA C HCIOJIb30BAHUEM
MOHIKAIOIUX KOA(D(OUIMEHTOB UITH SMIIUPUIECKUX (HOPMYIL.

Benuunna crierieHust B MAaCCUBE TPEUTMHOBATHIX TOPHBIX MOPOJT OIIpeIeseTcs Mo GopmyIe:

o __G-C

+C'
1+a-|n|;I (@)

rae: Co - cuemienue B oopasue, Mlla; C' - cieruieHue o KOHTaKTaM, ONpeNessieMoe pe3ylibTaTamM
na00paTOPHBIX W/WIM HAaTYpPHBIX MCIBITAaHUHA, oOpaTHhIX pacyeroB, MIla; H - BeicoTta mpubGopToBOTrO
MaccuBa, M; | - cpeaHuil pa3mep 3JEMEHTApHOrO CTPYKTYPHOTO OJIOKa MacCcHuBa, OTPAaHUYEHHOTO
TPELIMHAMH, M; a - KO3()PHUIMEHT, 3aBUCAIIHIA OT MPOYHOCTH MOPOJIBI B MOHOJIUTHOM 00pasIie U CTETIeHU
1 XapakKTepa TPEMHOBaTOCTH (Tadyumma 2).

Ta6bnuua 1 - MNepeyvyeHb PU3NKO-MEeXaHUYECKUX CBOUCTB rOPHbIX NOpPOA ANS OLEHKU
YCTOMYNBOCTU OOPTOB M YCTYNOB KapbepoB U pa3pe30B Ha pasfMyHbIX 3Tanax
NPOEKTUPOBaAHMA U OTPAabOTKM Kapbepa, pa3pe3a

CaoiicTBa Tun nopox Oran npoeKTUPOBaHUS U OTPabOTKU
Kapbepa, paspesa
T20 [IpoexTupona
HUE U
Bpemennsbix | [IOCTOSIHHBIX | rexpmyeckoe
KOHJMLMI | KOHIMUMH | pepepoopyske
HUE
EcrecTBeHHas Bce pasHoBunHOCTH ° ° ]
BJIQXKHOCTh
BunaxxHocTh Ha rpaHune | JlucnepcHsie MOPOb o ° °
TEKy4eCTH
Yucno mnactuyHoctd | JlucnepcHble OPOIbI o ° ]
[Toxazarens Tekydectu | JlucnepcHble MOPObI o ° L
IIimoTHOCTE Bce paznoBugHOCTH ° o °
[ImoTHOCTH CKeneTa JucniepcHbie MOpObI o ° °
[TmoTHOCTH YacTuil JucniepcHbie MOpObI o ° °
rpyHTa
Koadduunent JucniepcHble MOPOabI o ° °
MOPUCTOCTHU




Koadduruent
BOJIOHACKIIICHUS

JucnepcHbie MOPOabI

IlosHag Bi1aroeMKOCTb

JlucrniepcHbie MOpPOIbI

OTHOCUTENBHOE
coJiep)KaHue
OpTraHUYECKOT0
BEIeCTBA

JlucrniepcHbie MOpOabI

['panynomerpruueckuii
CoCTaB

JucnepcHbie MOPObI

Koapdunment
pa3MAr4aeMOCTH

Bce paznoBugHOCTH

OI[HOOCHOG CXKXaTuc

Bce noposel 3a
HCKIIIOUEHHUEM
JIMCTIEPCHBIX TTOPOJT

OpnnHoocHoe Bce noponibl 3a
pacTsDKeHHe UCKITIOYEHUEM

TIMCTIEPCHBIX TIOPOJT
OnHOIITOCKOCTHOM JucriepcHbIe TOPOIBI
cpes

Cpe3 co cxatuem

CKajbHBIE U
MOJTyCKAJIbHBIC
TTOPO/IBI

TpeXOCHBIe HUCIIbITaHUA

Bce pazHoBugHOCTH

CnBur o
€CTECTBEHHOM TPEIINHE

CkajbpHBIE U
MOJTyCKAJIbHBIE
MOPOIbI

CnBur no pacnuiny

CKajJbHBIE U
MOJTyCKAJIbHBIE
MOPOIbI

Monayns nedopmanuu

Bce pazHoBugHoOCTH

Mopyns ynpyroctu Bce nopoje! 3a
UCKJTIOUEHUEM
HECBSI3HBIX
JMCTIEPCHBIX TIOPOJ
Koaddunuent Bce paznoBugHocTu
MOIEepEeYHON
negopmanuu

Koadduunent

Bce nopone! 3a




HyaCCOHa HCKIIKOYCHHEM
HCECBA3HBIX
JAUCIICPCHBIX ITOPOJ

® - 115 BceX OOBEKTOB BEJCHHS TOPHBIX padoT; o P 00BEKTOB BeJIeHHs TOpHBIX padot I
“N

n_n o o
KJIacca OacCHOCTH; © - JOIIOJIHUTECIbHBIN (HO PEIICHUIO CIICHUATIU3UPOBAHHOU OpFaHI/ISaHI/II/I)

Ta6bnuua 2 - 3Ha4yeHusa KoahcpuumeHTa a ANA pasfnMyHbIX Nopoa

[Topoap!l 1 XapakTep TPEIIMHOBATOCTH Crenienue B a
MOHOJIUTE, KI/CM>

C1aboyIJIOTHEHHBIE U C1a00TPEIIMHOBATHIC ITeCYaHO- 4-9 0,5
[JIMHUCTBIC OTIIOKEHUS; CHIIbHOBBIBETPEIIBIC, TIOTHOCTHIO
KaOJIMHU3UPOBaHHbIC VI3Bep:KEeHHBIE TOPOIbI

VYnoTHEHHBIE TECYAHO-TIUHUCTBIE IOPO/IbI, B OCHOBHOM 10- 20 2
HOPMATBbHOCEKYIIECH TPEIINHOBATOCTH

CHIbHOKAOTMHU3UPOBAHHBIEC U3BEPIKEHHBIE TTOPOJIBI 30-80 2

Y1UIOTHEHHBIE TIECYaHO-TIIMHUCTHIE TIOPOJIBI C Pa3BUTOM 30-80 3
KOCOCEKYILEH TPEUMHOBATOCThIO, KAOJIMHU3UPOBAHHBIC
H3BCPIKCHHLIC TOPOAbL

CpenHeii MPOYHOCTH CIIOUCTBIC TIOPOIbI, TPEHUMYIIICCTBEHHO 100 - 150 3
HOPMAaJIbHOCEKYIIEH TPEIMHOBATOCTH

150 - 170 4

170 - 200 5
[IpouHble TOpOAbI, IPEUMYIIECTBEHHO HOPMAJIbHOCEKYIIEH 200 - 300 6
TPEUTMHOBATOCTH

> 300 7
[Tpounble N3BEPKEHHBIE MOPOBI C Pa3BUTON KOCOCEKYILIEH > 200 10
TPEUTMHOBATOCTHIO
IIpumeuanue:

HyMepaumI ITYHKTOB JaHa B COOTBCTCTBHUHU C O(pI/II_II/IaJ'IBHBIM TCKCTOM OOKYMCHTA.

9. Ilpm pacuerax yCTOWYMBOCTH OOPTOB M YCTYNOB KapbhepoB, pa3pe3oB IOIMYCKaeTcs
UCIIOJIb30BAHUE DKBHUBAJICHTHBIX IPOYHOCTHBIX CBOMCTB, YUYUTBHIBAIOIIUX IIPEPBIBUCTOCTh TPELIUH, U
OIpeIeNIAEMBIX 110 (OpPMyJIaM:

C3 =(1- k)CM + kC', (2)

tan(e,) = (1-K) tan(p) + k tan(e’) | (3)



Tac: Ca, CM, C - CHOCIJICHHUC I10 IMOBCPXHOCTHU OCJ'Ia6J'IeHI/I${, mopoaAHOIr0 MaCCuBa M 110 PA3pPbIBHBIM

!
HApyLICHHAM B nopoaHoM Maccuse (tpemur); P, @5, @ - yron BHyTpeHHEr0 TPEHUS O HOBEPXHOCTH
ocnabieHus1, MOPOJHOTO MAaCCHBA U 1O Pa3pbIBHBIM HAPYIICHUSM B IIOPOJTHOM MacCUBe (TPEIIHH);

K - k03¢ GULKEHT CIIONIHOCTH BJIOJIb INIOCKOCTH pa3pyLICHUs, ONPEICIIAeMbIi (HOPMYIION:

Dl
K==r~.0)
PAEDN
11
rae l' v lm_ - mpoTsHKEeHHOCTh Pa3phIBHBIX HAPYIICHUN U MIOPOTHOTO MACCHBA.

10. [Ins ydera MOBpEXIEHUN 3aKOHTYPHOIO MacCcHBa YCTYINOB TEXHOJOTHYECKUMHU B3PBIBAMU

pacueTHOE CICIUICHUE 0 TTOBEPXHOCTSAM OCJIa0JICHUS MMOHMXKaeTCs K03 uIreHTom /11, onpeeIsieMbIM
B COOTBETCTBUM C TAOIUIEH 3.

Tabnuua 3 - 3HayeHus KoadpcuumeHTa M B 3aBucumocTy ot yCNnoBUM B3pbIBaHUA

KosindyecTBO psIoB CKBaKHUH B TEXHOJIOTMYECKOM OJIOKE U CXeMa KOMMYTaI|H A
3apsI0B

npy B3pbIBAaHUM S5 W Oojiee PSIIOB CKBAXHH M MApaUICIIbHOM KOMMYTALUU
3apsaoB (PpOHT AETOHAIIMOHHOM BOJIHBI MapajuiesieH (GOpMHUPYEeMOMY OTKOCY 0,4

ycTyma)

IIPU B3pbIBaHUU 3 - 4 PsIIOB CKBAXXUH U MapaJljIeIbHON KOMMYTAIMH 3aps10B

npu S-psaHOM U OoJiee B3PHIBAHMHM CKBAKUH M JIUArOHAIBHOW KOMMYTAIlUH 0,6
3apsnoB  (QPpOHT JETOHAIIMOHHOW BOJHBI OpUEHTHUpOBaH 1Mo 45° Kk

(bopMHpyeMOMY OTKOCY yCTyIa)

IIPY B3pBIBaHUM 3 - 4 PsIIOB CKBKUH M JHATOHATBHON KOMMYTAIIHH 3apsiI0B 0,7
IPY B3pbIBAaHUM 2 PAZOB CKBAXKUH U MapajUIeIbHON KOMMYTAIIUH 3apsi0B 0,8
IPY B3pbIBAaHUM 2 PAZOB CKBAXKUH U TMArOHAJIbHONM KOMMYTAIUH 3apsii0B 0,9
IIPY B3pbIBaHUU | psiia CKBaKUH 1,0

CrerneHb TNOBpEXKJIEHUS 3aKOHTYpPHOTO MAacCHMBa B3pBIBHBIMHU pabdOTaMu M, COOTBETCTBEHHO,
BEJIMYMHA OHWKAIOLIETO KO3 PUIeHTa 21 MOTYT OBITh YTOYHEHBI B XO/I€ OIBITHBIX PaloT.

11. Tlpu BEpOSTHOCTHBIX pacyeTax yCTOMYMBOCTH YCTYIOB YYE€T JJIMTEIbHOCTH HMX CTOSHUS,
CE30HHBIX IMPOIECCOB 3aMep3aHMi/OTTauBaHUM, CEWCMUYECKOr0 BO3ACUCTBUS B3PBIBHBIX paboOT

JOMYCTUM IYTEM CHU)KEHMs CLEIJICHUS MO TMOBEPXHOCTSIM oOcjablieHuss B MaccuBax (hopMHpyeMbIX
YCTYIIOB 10 HYJIA.

12. Ilpu pacuerax ycTOMYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B BEIUYMHBI CIETUIEHUS U



VIJIOB TPEHUSI MO 30HAM Pa3jIOMOB NMPHHHUMAIOTCS HAa OCHOBAHWW CIPABOYHBIX JAHHBIX, JIUOO METO/a
aHaJIOTUN MM 0OpATHBIX PACUETOB.



[Tpunoxenne Ne 8

Kk ®enepaabHBIM HOPMaM M IpaBHJIaM B 00J1aCTH
npombilIeHHOH Oe3omacHocty "[IpaBuia
o0ecrieueHns yCTOHYNBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPXKIECHHBIM MprkazoM DenepanbHOil CiryKObI
10 YKOJIOTHYECKOMY, TEXHOJIOTHIECKOMY

¥ aTOMHOMY HaJ30py

oT 13 Hos10ps 2020 1. Ne 439

MOHUTOPWUHI
YCTOMYMBOCTUN BOPTOB U YCTYNOB KAPLEPOB, PA3PE30OB
N OTKOCOB OTBAJIOB

1. Paznen mo HabmoneHUsAM 3a AedopMmaiusiMu OOpPTOB, YCTYIOB, OTKOCOB B COCTaBE IMPOEKTa
MPOM3BOICTBA MAPKIIECHICPCKUX pabOT AOKEH BKIIOYATH:

0011IMe TOJOXKEHMS, eI W 3a7a4d MapKIICHIACPCKUX, THAPOTEOJIOTHYECKUX T€OTEXHUUECKUX M
HMHBIX HAOIIOAEHNH;

cBeieHus 00 00BbEKTaxX HAOIIOICHMIA;
00I1yI0 TeOMEXaHNIECKYI0 HH(OPMAIIHIO TTI0 MECTOPOKICHUIO;
000CHOBaHHE TPeOyeMOH TOYHOCTH U MEPUOTUIHOCTH HAOIIOICHHMIA,

OpUMeHsieMble BUABI (METO/bl) HaOMIOJEHUH C OOOCHOBAHMSMHU TOYHOCTH H3MEPEHUH, CXEMBbI
CUCTEMBbI HaOIIOJEHUM, TUIIBI CPEJICTB U3MEPEHMUI;

[IEpPEYEHb KOHTPOJIUPYEMBIX IIaPAMETPOB;
MPU3HAKU HapYILEHUs YCTOMYUBOCTH;

TpeOOBaHUS K JOKYMEHTAIUU 1O pe3ysibTaTaM HaOI0ACHUH;

JIOTTYCTUMBbIE 3HaYeHUsI lepopMaluii U KpUTepur 0€3011aCHOCTU TOPHBIX BHIPAOOTOK.

2. Jlnst 00BEKTOB BEACHUSI OTKPBITHIX TOPHBIX padoT Il ki1acca onacHOCTH M TP KOMOMHUPOBAHHOM
cucreMe pa3pabOTKM MECTOPOXKIEHHUS pa3fell Mo HaOMIoAeHUAM 3a AedopmanusmMu OOpTOB, yCTYIIOB,
OTKOCOB JIONIOJIHUTEJIBHO JIOJKEH BKIIHOYATh:

COCTaB CIENMAJIBHOW TPYyNIbl IO MOHUTOPUHTY W TIPOTHO3Y YCTOWYMBOCTH, JIOJKHOCTHBIE
0053aHHOCTH B paMKaX MOHUTOPHHTa;

nepeyeHb PUCKOB BOZHUKHOBEHUS U pa3BUTHUs JlehopMalluii U HapyIIeHU YyCTOWYUBOCTH OOPTOB U
YCTYIIOB KapbepOB, pa3pe30B U OTKOCOB OTBAJIOB.

3. B mporecce MoHUTOpHHTA HEOOXOUMO OTIPEIETIATH:
Hanm4ue (OTCyTcTBHE) NedopMalnii, XapakTep U CTaJUH UX Pa3BUTHS,

TPAHUIBl PACHPOCTPAHEHUS M BHUJABl HAPYIIEHUN YCTOWYHMBOCTH OTHAEIBHBIX YCTYIIOB, TPYII



yCcTynoB, OOpTOB Kapbepa, pa3pesa, OTKOCOB OTBAJIa;
OCHOBHBIE (DAKTOPBI, IPEIONPEACIAIONINE Pa3BUTHE HAPYIIICHUH YCTONYHBOCTH;

CMEIICHHUS KOHTPOJIMPYEMBIX 3HAKOB (PErepoB, TOYEK), CKOPOCTH Aeopmanuii, HarpaBlieHHE U
pa3BUTHE MIPOLIECCOB CABMKEHUS U Je(OPMALIUU BO BPEMEHU;

OTHOCHUTCIIBHBIC [[e(l)OpMaI_II/II/I CIKATUA-PACTAKCHU A, HAKIIOHBI;

COOTBETCTBUE MPOEKTHBIX U (PaKTUYECKUX MapaMeTpoB OOPTOB U YCTYIOB KapbepoB, Pa3pe3oB U
OTKOCOB OTBAJIOB M MX JIOITYCTUMBIX 3HAUEHUH KPUTEPHUSIM O€301IacCHOCTH;

U3MCHEHHE TeOMETpHM OOpTa Kapbepa, pa3pe3a OT BO3JCHCTBHS MPOIECCOB BbIBETPUBAHHS H
nedopmanuii;

HAJIMYUC U COCTOSAHHUC IIYCTOT U MOJI0CTEH Ipu KOM6HHHpOB3.HHOI>i OTpa6OTKe MECTOPOKACHUA:
CBO60[[HI)IG, 3aTaMIIOHUPOBAHHBIC, 3aJIOXKCHHBIC 3aKJIaJOYHbBIM MaTcpualioM, 3aI10JIHCHHBIC
O6py1]leHHBIMI/I nopoaamMu; MeCTa BbICaYMBaHUs, YPOBCHDb IIOA3EMHBIX BOJ.

4. 3HaueHus KpuTepueB 0€30IaCHOCTH, YCTAaHOBJIEHHBIE IPOEKTHOMN TOKYMEHTALIMEN, YTOUHSAIOTCS B
HpoLecCce MOHUTOPHHTA IO Pe3yJIbTaTaM U3y4deHHsI COCTOSIHUS MaCCHBa M €r0 H3MEHEHUSI B XO/IC BEICHUSI
TOPHBIX PadoT.

5. Pe3ynbTarhl HaOII0IEHUH TOJIKHBI COIIOCTABIIATHCS C IPUHATHIMHU KpUTEpUsMU Oe3onacHOCTU. B
CllydasX MX IPEBbIIICHUS pa3padaTbIBalOTCd MEPONPUSITHUS MO YINPABICHUIO YCTOWYUBOCTHbIO OOPTOB U
YCTYIIOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB M BHOCATCS M3MEHEHHs (JIOMOJHEHUS) B MPOEKTHYIO
JOKYMEHTALUIO.

6. Ilpy npuMeHEeHMH aBTOMAaTHU3MPOBAHHBIX CPEACTB HAOMIONEHUI CO CIUIOLIHBIM IOKPBITHEM
paboueil 30HbI B HEMPEPHIBHOM PEXKHUME U OTCIEKHUBAHUEM ObICTPOpA3BUBAIOIIMXCS J1e(hOpMaLlMOHHBIX
IIPOILIECCOB JIOMYCKAETCS] COKPALIEHNE MHCTPYMEHTAIBHBIX MapKIIEHAePCKUX HAOIIOJCHUN MO pEIIeHUI0
JKCIUTYaTUPYIOIIEH OpraHu3anvv. B IPOEKTHYH0 JOKYMEHTALMI0 Ha MPOU3BOJCTBO MAPKIIEUIEPCKUX
paboT BHOCAT COOTBETCTBYIOIIME U3MEHEHHS (JOIOTHEHNU).

7. Bbibop MeTOn0B HaOMIOAEHUHM, MX MNEPUOJUYHOCTb M TOYHOCTH OMNPENENIAIOTCS C YYETOM
IPUPOJHBIX U FOPHOTEXHUYECKUX (PaKTOpoB, THUMHOB Aedopmaruii, ckopocTell pa3BUTHS U MaciITaOOB
nedopmariuii B COOTBETCTBUU C Tabmuiei 1.

8. Ilpu pa3paboTke KapbepoB, pa3pe3oB U (OPMHPOBAHUU OTBAJIOB B PEKUME YIPABISIEMBIX
nepopmaiuii, a Takke MNpU KOMOMHHPOBAHHON pa3padOTKe MECTOPOXKJIEHUH COCTaB MOHUTOPHHTA
OIIpEAEIAETCS HAYYHOM OpraHU3auei.

9. B MecTtax packpbITHsl TpEIIMH JOMYCTUMO BBINOJHATh MapKIIeiiepckue HaOIIOJeHUS ¢
TUHEHHBIMU HM3MEPEHUsIMU CMEIeHU U nedopmanuii MaccuBa MO JTHHUM MaKCUMAIBHOTO Pa3BUTHS
nedopmariuii.

Ta6bnuua 1 - MeToabl MOHUTOPUHra



Tun [lenp MmoHUTOPUHTA OOBeKT Kiacc ropubix Tun D dekTUBHBIE METOIBI Oco0EeHHOCTH METOANKHU

MOHHTOD MOHHUTOPHHTA opoJI nedopmaruit MOHHTOPHHTA HaOIIOACHUI

WHTa
OTIOJI3HH, - IEPUOUYHOCTh
JUCTICPCHBIC M

- saBepa POCaIKU MapKIIEHIepCKOro
HPOCKTHBIX } MOHHMTOPHHTA HE pexe 2-X
A BU3YalbHbI, pa3 B IoJ] C TOYHOCTHIO HE
- oBHapyKeHHe MapKuuefinepekuii HIKe +/- 15 MM 151 60pTOB
HepBUUHbIX (npmMeHan:I, § Kapwrepa/paspesa u +/- 30
HPU3HAKOB PA3BHTHA oopTa CIYTHUKOBBIH, J3a3eprH/1) MM JJIs1 OTBAJIOB;

zomrocp KpYIHOMACIITa6HBIX Kapbepa/paspes TeOTEXHUYCCKHUH, } - TOYHOCTbh H

OYHbIN nedopmartmit Za yHacTKH CKaJIbHBIE, o0OpyLeHus, paJapHbIH, l"JIy?I/IHHBII/I, MEPUOJUYHOCTD IPYTUX
- BbIpaboTKa OPTa, OTBAIEL | 1o, vercapHEIe | OMTON3HH reo(U3NIeCcKHid, § METOJIOB MOHUTOPHHTA
KOPPEKTHPYIOIIHX (I)OTOFpaMMeTpI/I‘IUeCKI/II/I, OTIPEIECIIAIOTCS B
Mep s adPOKOCMUHECKHUH, COOTBETCTBUH C
- THAPOTEOIOTUYECKUI XapaKTepUCTHKAMHU
yCTOMUMBOCTH HCII0JIb3YEMOT0

00opynoBaHus U 1eNU
MOHHTOPHHTA
- obecrieueHue 6opra OIIOTI3HH, - IEPUOIUYHOCTh
0€e3011acHOCTH Kaphcpa/paspes JTUCTICPCHBIC (uusTpaio BH3YaJbHBIN, MapKIIEHIEpCKOro
BCICHUS TOPHBIX g’ yHacTku HHBIC Map}(]_]_[ef/'l I[epc}(pn}'l MOHHUTOPHHTA
pa6ot OpTa, yCTyIIbl, Aedopmain (PU3MEHHBIi, JTasepHbIil, | ONPenelseTcs B
- CHIDKECHHE E;iﬁzei;gie YIIPOILIEHHBIA), SaBHCHMOfTH OT CKOPOCTEM
HETraTUBHBIX FCOTGXHI/ILIGCKI/II\/JI, CMCHICHUU ITOPOAHOI'O
orepaTy | MOCIEICTBHHA o CKaJIbHBIE, 0OpyIIEHHs], |paapHblii, MaccHBa.

BHBII nedopMaruit TIpOTrpeccHpyto MOJIYCKAQJIbHBIE | OTIOJI3HU (poTorpamMmeTpHdecKuii TOYHOCTH He Huxke +/- 15
- BBIpabOTKa X . MM Jj1s1 60PTOB
CTaOMIIM3UPYIOLINX Aeopmanui Kapbepa/paspesa u +/- 30
Mep JUi YCTYIIBI, OTIOJI3HH, BHU3YaJbHBIH, MM JULA OTBAJIOB,
06ecneqeliml y4dacTku 6opta MPOCAJKH, | MapKIIEHIEPCKUN - UL MApKIICHACPCKOTO
JIOKaJIbHON B paboumx FMCTICPCHDIC ¢mibTpanuo | (MpU3MEHHBIH, YHPOHICHHOTO
YCTOMHHUBOCTH 30Hax, Ha HHBIE CIyTHUKOBBIH, JTa3epHbIN), MOHHTOpHHIA TOYTHOCTL




y4acTKax
pacroIoXeHus

HHpPaCTPyKTyp
bl

nedopmaruu

(hoTorpaMMeTpUICCKHU,
TUAPOr€0JIOTHYECKUIA

CKaJIbHBIE,
MOJIyCKaJIbHbBIE

oOpy1IeHwMs,
OCBITIN

BU3YaJIbHbIN,
T€OTEXHUYCCKUM,
pallapHbIi,
MapKILIEHIEPCKAN
(1azepHbIit)
(dhoTorpaMMeTpuUECKUN

OTIpENICIICHUs] CMEIICHUI
peniepoB Ha 20-MeTpOBOM
WHTEpBaJe HEe HIKE +/- 5
MM;

- TOYHOCTh H
MEPHOIUIHOCTD IPYTHX
METOZI0B MOHUTOPHHTA
OTIPENIEIISIIOTCS B
COOTBETCTBUH C
XapaKTePUCTHKAMHU
UCTIOJIB3yEeMOT0
000pyIoBaHUs U 1LIeNen
MOHHUTOPHUHTA




10. HucTpymeHTanbHble Mapkiieiaepckue HaOmoaeHus 3a AegopMmainusMu OOpTOB, YCTYIOB,
OTKOCOB HA y4YacTKax MpOsBICHUS jAeQopMallii, MPEBHIMAONUX JONYCTUMBIC 3HAYCHUS,
OCYILIECTBIISIOTCS HA CTallMOHAPHBIX HAOIOIaTEIbHBIX CTAHIMAX (J1ajiee - HaOJto1aTeNbHast CTAaHIH).

JlokymeHTausi HaOMIoMaTeIbHONW CTaHLIMHU (B COCTaBE IMPOEKTa MPOM3BOJCTBA MapKIICHACPCKUX
paboT) nomKHa cofepkKaTh rpaduueckue MaTepraibl U MOSACHUTENbHYIO 3aMUCKY.

I'padmueckue Marepuanbl TOMKHBI COAEPIKATD:

IUIaH, OTOOpaXKarouHii peabed MECTHOCTH, CYHIECTBYIOIIEE U MEPCIEKTUBHOE COCTOSIHUE TOPHBIX
paboT ¢ ykazaHueM coopykeHui (00BEKTOB), HAXOAIIMXCS Ha OopTax Kapbepa, pa3pesa, BOIU3M OTBala,
B 30HAaX BPEIHOTO BIHMSHUSA pPabOT, CBA3aHHBIX I[OJH30BAHMEM HEIPAMH, CXEMY PaCHOJI0KEHHSI
MCXO/IHBIX, OTIOPHBIX M pab0uuX PErepoB;

JACTAJIBHBIC I'COJIOTHYCCKUC PA3PE3bl C HAHCCCHUCM I'PAHHI HeTpOFpa(l)I/I‘ICCKI/IX paSHOCTeﬁ nmopon,
YKa3aHUuEeM CTCIICHU MW XapaKTepa TPCIIMHOBATOCTH, AW3BIOHKTUBHBIX HapymeHI/Iﬁ U TEKTOHHYCCKUX
TPCIIHH, UX HAIIPABJICHUS U YyIJIa ITaACHUA.

[TosicauTenbHAS 3aIIKCKa JOIKHA COACPIKATh:
06mee OIMUCAHUC CTPYKTYPbI MECTOPOKACHUA U TCKYHICTI'O COCTOAHUA I'OPHBIX pa60T;

METO/Ibl HAOJIOACHUN C YKa3aHHWEM MEPUOJAMYHOCTH UX TMPOBEICHUS, XAPAKTEPUCTUK TOYHOCTH
HU3MEpEHUI;

IIEpEUYECHb KOHTPOIUPYEMBIX I1APAMETPOB.

11. 3akmagky HaOMIOJATENBbHBIX CTAHIMN BBITIOMHSIOT Ha YYacTKaxX BO3MOXKHBIX JAedopmariuii,
00YCIJIOBJICHHBIX HATMYUEM:

cJ1a0bIX IUIACTUYHBIX, OOBOJAHEHHBIX MJM CWJIBHO TPELIMHOBATBHIX IMOPOJ B TOPHOM MAacCHBE,
(dbopMupyromux 0opT, YCTYI WIH OTBA;

CMa0bIX KOHTAKTOB, MOBEPXHOCTEH TEKTOHMUYECKUX HApPYIICHWH, UMEIOIIMX HAKIOH B CTOPOHY
BbIPa0OTaHHOTO MPOCTPAHCTBA U NMPOCTHPaHKE OJIM3KOE K MPOCTUPAHUIO OOpTa.

12. Ilpu MHCTPYMEHTATFHOM MAapKIIEHAEPCKOM MOHUTOPHUHTE OMOPHBIE penepbl HAOIIOAATENbHOM
CTaHIIMU JOJDKHBI OBITH PACTOJIOKEHBI 3a MpeIeIaMU 30HbI CABUKEHUS, KOTOPAsl ONPEACIISIETCS] UCXOIs
U3 BBICOTHI U ocoOeHHocTel aegopmMupoBaHusi OOPTOB KapbepoB, pPa3pe30B U OTKOCOB OTBAJOB B
COOTBETCTBHUU C TaONUIIEH 2 HACTOAIIETO MPUIIOKESHHUSI.

B cinydae HeBO3MOXXHOCTH oOecreyeHHs TpeOyeMbIX pacCTOSIHMM MEXIy pernepamu,
MIPOCTPAHCTBEHHOE IOJOXKEHHE OMOPHBIX PENEPOB JIOJKHO KOHTPOJIUPOBATHCS OT HMCXOJHBIX PENEPOB
METOJIOM CITYTHUKOBOTO MM MHOT'O HaBUT'ALIMOHHOTO MO3UIIMOHUPOBAHHS.

Ta6bnuua 2 - NpaHMUbl 30H COABMXEHUA ANA Pa3fINYHbIX UHXEHEePHO-reonornyeckmx
ycnosumn

HaunmenoBanue Cxematuzanus VYcnoBusi npuMEHEHUS
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MOBEPXHOCTEN ocnadieHus, 1Moo
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ITonoroe 3aneranue
MIOBEPXHOCTEN OCNIabJIeHUs IpU
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Pa3mep 30HBI cBHKEHUS
cocrasisieT 2H

OIHOPOIHBIN OTKOC
€O cJ1a0BIM
OCHOBaHHEM
OTpaHUYCHHOMN
MOII[HOCTHU

 Theigias-eily,
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Hannuyue cnaboro ciiost, oo1iee
COIIPOTHBIICHUE CIIBUTY KOTOPOTO
HHXKE, UEM y BBIIIIC3AJICT A0 X
opoJI

MoutHocTb ¢1ab0ro ci1osi MeHee
0,4H

Pa3mep 30HBI cIBUKEHUS
cocrapisieT 2(H + h)

OIHOPOIHBIN OTKOC

Hannuyue cnaboro ciios, oo1iee

CO cJ1abbIM . COIIPOTHBIIEHUE CIIBUTY KOTOPOTO
OCHOBaHUEM j HUXE, YEM Y BBILIE3AJIETAI0IINX
! OpoJ
H . :
U w5
s E L Pa3mep 30HBI cABMKEHUS
: P AN
, : cocrasisier 2(H + hs)
m.w:+wwwmmam-wnwpmnmn#awam
R A S B L S T e 8 e et S e T e e i e, e B i i e
TR B T e s e S B B A e s e ) i e B § At B i |
Maccus ¢ i RV HebnaronpustHoe 3aeranue
KPYTOIaJal0IM BRCRRLY MMOBEPXHOCTEH OCIabIeHUs,

3aJICTaHuEM CJIOCB,
HaITpaBJICHHBLIX B

ST

HaIpaBJICHHBIX B CTOPOHY
BBIPaOOTAHHOTO MMPOCTPAHCTBA

!

BbIpabOTaHHOE mpu B> 4 yrie
IPOCTPAHCTBO <

otkoca &S

Pa3mep 30HBI ciBUXKEHUS

cocrasinsiet (1,0 - 1,2) H
Maccus ¢ L5~ 205 Hannuune xpyronagaromumx
KPYTOMAAAI0IIIM o=l (0248 HOBEPXHOCTEN OCabIeHus,




3ajIeraHueM CIIOEB, HAINpaBJICHHBIX B MACCHB
HaTPaBJICHHBIX B (oOparHoe maneHue)

MaccHB mpu 60=< <90

Pa3mep 30HBI ciBUXKEHUS
cocrasisiet (1,5-2) H

Maccus ¢ a ,(08-12H, |MynsbsroobpasHoe 3aneranue
MYJTBI000pa3HBIM T TS TIOPO/I.
3aJIeTaHNEM CIIOEB

Pa3mep 30HBI CIBHKEHUSI
cocrasisier a + (0,8 - 1,2) H

H - BeicoTa 6opra, & - yron otkoca, Hoo - riry6MHa BepTHKaIbHON TPELIMHBI OTPHIBA, h, hs - MomHOCTL cnaboro
CJIOSl B OCHOBaHHMM OOpTa WM BEJIMYMHA 3ariyOJieHHs] MOBEPXHOCTU CKOJBKEHHUS B IMOPOJbI OCHOBAHHS, M -

'
110510) 505t OITOJI3HEBOM IIpU3MbI Ha I[HCBHOﬁ IIOBCPXHOCTH, ﬂ - YI'OJI HaKJIOHa HOBCpXHOCTeﬁ OCJ'Ia6J'IeHI/I$I, (0 - yroJi
TPCHUA HOBerHOCTeﬁ ocaa0JIeHus.

13. Ilpu HaOmoAEHHUAX 3a OTKOCAMHU OTBAJIOB MeECTa 3aKJIaJKd HaONIONaTeNbHBIX CTAHLIUN
HE00X0IMMO BBIOMPATH B 3aBUCUMOCTH OT CXEMBI Je()OPMUPOBAHUS OTBAIOB M OTCHIITAEMOTO sIpyca.

MOHUTOPUHI yCTOMYMBOCTH IIPU OTCHIIIKE IEPBOrO0 sApyca BHE 3aBUCUMOCTH OT THIIA
CKJIAIUPYEMBIX TOPOJ W TIOPOJ OCHOBAHMS COCTOMT M3 BU3YaJbHBIX HAOJIOIEHUN 3a COCTOSTHUEM
pasrpy304YHbIX IUIOMIAJIOK W 3EMHOM TMOBEPXHOCTH BOMM3M HIDKHEH OpoBku. I[lo pemieHuro
SKCIUTYaTUPYIOIIEH OpraHu3allii BU3yadbHbIE HAOIIOJACHUS JOMONHIIOTCA JUCTAHIIMOHHBIMU METOaMU
KOHTPOJISL COCTOSIHUS ITIOBEPXHOCTU PA3TPy30YHOM IIOIIAAKH.

[Ipu OTCHINKE MOCIEAYIOMUX SIPYCOB CHUCTEMa MAapKIICHACPCKUX HAOJIOJACHHUN OMOIHSAETCS B
3aBHCHMOCTH OT O’KHJAEMOTO THIA OMOJ3HS: HAJMOJIOIIBEHHBIN OMON3€Hb (IIPH OTCHIIKE CIAOBIX WM
TJIMHUCTBIX TTOPOJI: CUCTeMa HAOJIOICHHH JOTIOTHSAETCS perepamMu, YCTaHABIMBAEMbIMH BOJIN3U paboueii
30HBI y BEPXHUX OpPOBOK HHXKENEKAIIUX SPYCOB); KOHTAKTHBIM OMON3EHb (CHCTeMa HaOIIOACHUIA
JIOTIONTHSIETCS periepamMu, yCTaHABIMBAEMbIMU BOJM3HM pa0odeil 30HbI Y BEPXHUX OPOBOK HIDKEIEKAIIUX
ApyCcOB M y HIDKHEW OpOBKM OTBana s (pUKcAMM €€ TMOJIOKEHHUS); MOAMOJOIIBEHHBIN OMOI3eHb
(cuctema HaOMIONCHHUI JTOTIOJHSICTCS perepaMu, YCTaHABIMBAEMBIMH Ha 3€MHOM MOBEPXHOCTH BOJIM3HU
HUKHEW OpOBKH OTBasa Ui KOHTPOJIS MepEMEIICHN BbIIaBIMBAEMOM TOJIIH MTOPOJ).

14. TleproauyHOCTh HAOMIOJEHUN YCTAHABIMBACTCS B 3aBUCHUMOCTH OT IOCTaBIEHHBIX 3a7ad U
WHTEHCUBHOCTH TIporiecca 1ehOpMUPOBAHUS MACCUBA TOPHBIX MTOPOJ.

[Ipy axTUBM3aLMU TMpoliecca CABMXKEHHUS HMHTEPBAIBI MEXKIYy CEpUsIMHU HAONIOACHUNA JIOJIKHBI
COKpaILaThCsl.

Eciim CKOpPOCTH CMEIEHUS pENepoB YBEIMYMBACTCA CO BpPEMEHEM, TO I YCTAaHOBJICHUS
KPUTHYECKHX CKOPOCTeH cMelleHui (ocefaHuil), MpeaecTBYIOIUX CPBIBY OIIOJI3HEH, HMHTEpPBaJIbI
BPEMEHH MEXIY CEpUsIMH HaOJIOEHUHN JOKHBI COKpAIaThCs 10 HECKOJIBKHUX B CYTKH, B 3aBUCHMOCTH
OT CKOpOCTEH OcelaHMii, MJIM YCTaHABIMBATHCSA aBTOMATU3MPOBAHHAS CUCTEMa KOHTPOJIS 1e(hopMaIiHid.




[Tpunoxxenne Ne 9

Kk DenepanbHBIM HOPMaM | MPaBUIIAM B 00JIaCTH
MpOMBIIIIIEHHOW Oe3omacHocT "[IpaBuma
obecrevueHns yCTOHIMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe3oB U OTKOCOB OTBAIOB",
YTBEPKACHHBIM TIpuKa3zoM DenepanbHON CITyKObI
0 SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

U aTOMHOMY Ha/130py

ot 13 Hos16pst 2020 1. Ne 439

OLIEHKA
PUCKA PA3BUTUA OE®OPMALIMA U HAPYLLEHUSA YCTOUYUBOCTU
BOPTOB, YCTYNOB KAPLEPOB, PASPE30B 1 OTKOCOB OTBAJIOB

1. 'eomexaHn4YecKUi pUCK OLIEHUBAETCA 1O (hopMmyie:
P=BOx TII, (1)
rae BO - BepostHOCTb 00pymienus, TII - TskecTs MOCIeCTBUMA.
2. BeposTHOCTH OOpyIlIEHHS OLICHMBAETCS KOJIMYECTBEHHO M KadecTBeHHO. KonmdecTBeHHas
OLIEHKA BEPOSITHOCTU OOpYILICHHUS OCHOBBIBAETCSI HAa BEPOSITHOCTHOM pacyeTe yCTOWYMBOCTH OOPTOB U
YCTYIOB KapbepoB, pa3pe30B U 0TBaJOB. KauecTBeHHas! OIIEHKA BEPOSTHOCTH OOPYIICHHUS OCHOBBIBACTCS

Ha BBIOOpE KaTEeropuy BEPOSITHOCTU OOPYIICHUS B COOTBETCTBUU C TaOnuiew 1.

Ta6bnuua 1 - KauecTBeHHas oueHKa BEepOATHOCTU HeGnaronpmAaTHOro coobITUA

Kareropus | KauectBennas XapakTepucTHKa COObITUN
OLICHKa
A Becbma CoObiTue mnpoucxoauno uacto. CoObITHE OXHIaEMO C
BBICOKAas BBICOKOH CTEIIEHBIO BCPOATHOCTHU B OmKaiiiiee BpewMms.
B Bricokas ColOpiTHE TPOUCXOAUIIO HeomHokpaTHo. [Ipoumsoiiger ¢

BBICOKOM CTEIIECHBIO OIIPEACIICHHOCTH.

C Cpennss CoObITHE TPOMCXOAMIO pPaHEEe M MOXKET IPOU30HTH B
OyayieM.

D Huskas CoObITHE MOXET HMPOU30NTH MpPU MaJOBEPOSITHOM CTEHYEHUU
00CTOSITENIBCTB.

E Ouenp HM3Kas | CoObITHE MOXKET MPOM3OUTH TOJIBKO MPH HEMPOrHO3UPYEMOM

cTe4eHNH (HOPC-MaKOPHBIX OOCTOSTEIHCTB.

3. TspkecTb MOCHEACTBUNA OOpYIIEHHH A Pa3IUYHBIX MaciTaboB OTKOCOB (YCTyI, Tpymmna
YCTYTIOB 1 0OPT) OIIEHUBAETCSI KAU€CTBEHHO B COOTBETCTBHUH C TAOIHIIECH 2.

4. CnocoObl OIIEHKHM PHUCKOB OMPEACNSIOTCS AKCIUTyaTUPYIOUIEH WM ClenHuaIn3upOBaHHOM
OpraHu3aluen.



5. HeoOxoaumMble Mepbl pearupoBaHHs Ha pa3BUTHE JeQopManuil U HapylleHHe YCTOWYMBOCTH B
COOTBETCTBUH C YPOBHEM PUCKa IPUBEACHBI B Tabmu1e 3.

6. YrpaBieHne pucKaMu 3aKJII0YaeTCsl B YMEHBIICHUH BEPOSITHOCTH OOpYIIeHUs OOPTOB U yCTYIIOB
KapbepoB, Pa3pe30B U OTBAJIOB U CHUKEHUH TSYKECTH €TI0 MOCIECICTBUM.

7. Ilpu nosIBNIEHUH B MpoOIecce IKCIUTyaTallud MECTOPOXKICHUH KPUTUYECKHX Jedopmaliuii 60pToB
U YCTYIIOB KapbepOB, Pa3pe30B U OTBAJIOB JOJKHA IIPOU3BOJUTHCS IIEPEOLIEHKA PUCKOB.

Tabnuua 2 - OueHKa TAXeCTUM nocneacTBUM oOOpyleHun OGOpTOB M YCTYynoB
KapbepoB, pa3pe3oB U OTBanoB



TsoxecTs mociaencTBUH

HesnauurenbHbie Huzkue Cpennue Bricokue Upes3BbluaiiHbie
- OOpymienne Ha |- JlukBunanus oOpymenust |- KpaTkocpounas - [ToTeps MOATrOTOBACHHBIX |- YTPp03a )KU3HU U 310POBbIO
OTJIETLHOM TpeOyeT HeCKOJIbKO THEH JTUKBHJIAIUS OOPYIICHHUST | K BBIEMKE 3aI1acoB moien

YYaCTKE BHE 30HBI
BEJICHUS TOPHBIX
pabor, He
BIIMSIFOIIICE HA
TEXHOJIOTUIECKU I
mporecc

WM HE BIIUSET Ha
TEXHOJIOTMYECKHI IIPOLIECC

- OOpy1eHne 0TKOCOB C
KOPOTKHM TEPUOJIOM
IKCILTyaTaIruu

- OOpyIICHHS HE OKA3bIBAIOT

BJIIMAHHUC HaA
BHYTPHUKapbEPHYIO
HH(PACTPYKTYPY

- [loBpexnenus
000py/10BaHUs OTCYTCTBYIOT

- [IpocTon 0cHOBHOTO
TEXHOJIOTUYECKOTO
000pyI0BaHUs

- [ToBpexnenue
o0opynoBaHus U

UH(QPaCTPYKTYpBHL,
Tpebyrolee peMOHTa

- BoccranosiieHue cre3na
WJIM PEMOHT ITyTeu
OTKaTKH1

- CpenHecpouHas
JIMKBUJIAIAS TTOCIIEACTBUI
oOpy1ieHus

- [ToBpexaenue u
JUTUTEJIbHBIE TIPOCTOU
OCHOBHOTO
TEXHOJOTHYECKOTO
000pyIOBaHUS W/WITH
UHGPACTPYKTYPHI,
TpeOyroIne KanuTaibHOro
pEMOHTA

- [Torepst ocHOBHOTO
TEXHOJIOTUYECKOTO
o0opynoBaHuUs U/UIH

UH(QPaACTPYKTYpPBI

- [Toteps TpancmopTHOTO
che3na (Ipu HATHIu|
pE€3epBHOIO)

- [Toreps TpancmopTHOTO
cbe3zia (Mpu OTCYTCTBUU
PE3EepBHOIO)

- Hapymenue
TEXHOJIOTUYECKOT0 IIUKJIA,
TpeOyIoIIee TEXHUYECKOTO
MIEPEBOOPYKEHHUS




Ta6nuua 3 - Mepbl pearmpoBaHusi B COOTBETCTBMM C YPOBHEM pUCKa

YpoBens pucka | Mepbl pearupoBaHust Meponpusrus [Ipumeuanue
Ouenn BeicOku | Hemennennas OnpeneneHne rpaHuil Boszo0OHoBiIEHHE
(aBapuiiHoe OCTaHOBKa padOT Ha |ONAacHOM 30HBI U 3aIIPET pabor ¢
COCTOSIHHE) JTAHHOM y4acTKe, HAaXO0JICHUS JIIOJIeH YBEIOMIICHUEM

BBIBOJI JIO/IEH TEPPUTOPUATBHOTO
[TpoBenenue oprasa
AOTIOTHUTCIBHBIX roCy/1apCTBEHHOTO
WCCJIEI0BAHUM U FOPHOTO Hax30pa
pa3paboTKa OonepaTUuBHBIX
MEpPONPUATHI IO
CHI)KEHMIO pUCKa J0
MIPUEMIIEMOTO YPOBHS
Bricokui, [IpuocranoBka pabot | OnpeneneHue rpaHuil BozobnoBnenue
(npenaBapuiiHOe |HA JAaHHOM y4YacTKE, |OIAaCHOM 30HbI paboT Mo peleHuo
COCTOSIHHE) BBIBOJI JIFOJIEH U TEXHUYECKOTO
TEXHUKHU IIpoBenenue ananusa PYKOBOJUTENS
CUTYalluu U pa3paboTka _ | skcrutyatnpyroneit
OIEPATUBHBIX MEPONPHATHH | oprapysamuy Ha
M0 CHM>KEHHIO PUCKa 710 OCHOBAHMHI
IPUEMJIIEMOTO YPOBHS MOHHUTOPHHIA
CUTYyaluu
Cpennuii Komuccuonnoe [IpoBenenue ananusa Kontpounb
(cocTosiHME pelieHue o CUTYalluu U pa3paboTka BBITIOJIHCHUS
OrpaHUYEeHHOU HE00X0IMMOCTH JIOJITOCPOYHBIX MEpONPUATHIA
paboToCrocoOHO | MPUOCTAHOBKHU pabOT | MEPOIIPUSATHIL 11O
CTH) CHUKEHUIO pUCKa J10

IIPUEMIIEMOTO YPOBHS

Hwuzkwuit u Becbma
HU3KHMN
(paboTocmnocobHO
€ COCTOSIHHE)

JIomyCTUMBIN PHCK,
JIOJDKEH HaXOIUThCS
10J1 KOHTPOJIEM, HO
He TpedyeT
JIOTIOTHUTEIbHBIX
MEPOIPUATHH I10 €T0
CHIDKEHUIO.

Meponpusituii He TpedyeTcs
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Kk ®enepaabHBIM HOPMaM M IpaBHJIaM B 00J1aCTH
npombilIeHHOH Oe3omacHocty "[IpaBuia
o0ecrieueHns yCTOHYNBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPXKIECHHBIM MprkazoM DenepanbHOil CiryKObI
10 YKOJIOTHYECKOMY, TEXHOJIOTUIECKOMY

¥ aTOMHOMY HaJ30py

oT 13 Hos10ps 2020 1. Ne 439

YNPABJIEHUE
YCTOMNYMBOCTbIO BOPTOB KAPLEPOB, PASPE30OB U OTKOCOB OTBAJIOB

1. MeponpusTus 1o ynpaBJI€HUIO YCTONYUBOCTHIO OOPTOB, YCTYIOB, OTKOCOB HAIIPABJICHBI HA!

CTAOWJIM3AIMI0O COCTOSIHUSI YCTYIOB, OTKOCOB OTBAJIOB IyTEM CHIDKCHHUS WM HWCKIIOYCHHS
BEPOATHOCTH JiehopMalnii;

KOMITCHCAIHIO JIe(hopMannid IyTeM CHIDKEHUS TSHXKECTH TIOCIECTBUIA BO3MOXKHBIX Je(opMariuii.

2. B MecTax BbIXOJa TEKTOHMYECKHX HApYIIEHUI Ha KOHTYP YCTYIOB U IPH MOBBIIIEHUU CTEIIEHU
TPELIMHOBATOCTH TOPOJI, a TAK)KE Ha 0CO00 OTBETCTBEHHBIX YYaCTKaX AKCIUTyaTHUPYIOIIash OpraHu3aIus
JOJDKHA HpeaycMaTpuBaTh JOMOJIHUTENBHBIE MEpbl MO O0ECIEeYEeHUI0 YCTOHYMBOCTH  YCTYIIOB,
JIOKAJIbHBIX YY4aCTKOB OOPTOB KapbepoB, pa3pe30B.

3. MeponpusTusi 10 YIPaBJICHUI YCTOMYUBOCTBIO OOPTOB, YCTYIIOB, OTKOCOB BBIOMPAIOTCS B
COOTBETCTBUM C Tadmunen 1.

Ta6nuua 1 - MeponpuaTus no ynpasneHU0 YCTOMYUBOCTbLIO 6OPTOB, YCTYMNOB.

Tun Bunsl MmeponpusThii Oco0eHHOCTH TPUMEHEHHUS
Crabunusupyromue
ONITUMHU3ALHUS IapameTpoB
OypOB3PBIBHBIX pabot BOJIM3H
B MACCHBAaX CKaJIBHBIX M IOJYCKaJIbHBIX
IIPEEIBHOIO KOHTYpa c
opoJ

MUHUMH3ALIWEH BIUSHHUS B3PBIBHBIX
paloT Ha 3aKOHTYPHBIN MACCUB

MOBBIIICHUE JTOCTOBEPHOCTHU
Opranu UCXOIHBIX JIaHHBIX, JeTaIn3arusd
3alMOH | y/UIM  KOPPEKTUPOBKA PaCUETHBIX

TIOITOJTHCHHUEC HNCXOAHBIX JaHHBIX 10
pe3yiibTaTaM HHXKXCHCPHO-T'COJIOTHICCKOI'O

n HU ST
HBIC CXEM 3yae
Ipu U3MECHCHUU HWHXXCHCPHO-
KOppeKTI/IpOBKa HpOGKTHBIX T'COJJOTUYCCKUX YCJIOBI/Iﬁ 148 HpI/I BBISIBJICHUU
mapaMeTpoB IIPU3HAKOB I[e(i)OpMaHI/If/'I o0 pe3yiabTaTtamM
MOHI/ITOpI/IHFa

HU3MCHCHUC HAIIPpAaBJIICHUA W PCKUMA | [IpU IMPOrHO3¢ HeyCTOﬁQHBOCTH nin




BEJICHUS TOPHBIX paboT

oOHapyXeHHH MPHU3HAKOB JedopMaluu 1o
pe3yabTaTaM MOHUTOpPUHIA

Texanu
€CKHE

(dbopMupoBaHue MIPU3M yrnopa | HapyIIeHHbIe MaCCHBBI CJIOKHOM
(moamopHble CTEHBI, KOHTPQOPCHL | CTPYKTYpHI C MepecIauBaHUEM MOPOJ WU
KOHTPOAHKETHI, 3aIIUTHBIC CTCHBI) PBIXJIbIE TIOPO/JIbI, CKJIOHHBIE K OMOJI3aHUIO
AHKEDLL KPYIMHOOJIOKOBBIE ~ MaJOBBIBETPEIBIE U
prl, CJIaHLIEBATHIE CIIOMCTHIE TBEPABIE MOPOBI C
LITaHTH, THOKue
TPOCOBLE Ty | TAACHAEM B CTOPOHY BBIEMKH N0/ yrllaMH
p 40 - 60° u Gonee
MEXaHUYECKOE
C1a0OTpEIIMHOBATEIE TIOPOJIBI € YIJIOM
yaepKaHue KEJIe300€TOHHBI
MajeHusl  IJIOCKOCTH  OcialJjeHus B
YCTYTIOB, € CBau o
BbIpaboTaHHOE MpocTpaHcTBO 20 - 50
OTJIEJbHBIX
YHaCTKOB 00pTa | \eranmuueckue
CETKH Ha
MIPUIIOBEPXHOCT | IPU PUCKE KaMHeMnaia
HOU 4acTH
OTKOCOB
LEeMEeHTAIHS, TPELIMHOBATHIE CKAJIbHBIE U TMOTYCKaJIbHbIC
CMOJIU3AIHA, MOpPOJIbI,  TECYaHble, JIECCOBHAHBIC U
CHJIMKATH3aIMsl | TIIMHHUCTHIE TTOPOIBI
YHpOHHCHHC HaOpBI3r-0eTOH
BMEIIAIOIHUX o CUJILHOTPEIIMHOBATHIC, CKJIOHHBIC K
TIOpoA METAINIUYECKON | ”THTEHCUBHOMY BBIBETPUBAHUIO WiH
CeTKe, BBIIICIAYMBAHUIO  TOPOJBI;  TECYAHO-
arpoMenuopany | IIIMHUCTHIE OTKOCHI
o
B OOBOJHEHHBIX MaccHBaX, MpPHU HAJTUYUU
HAIllOPHBIX TOPH30HTOB TPU OTCYTCTBHH
JpEHaX €CTECTBEHHOI'O0  JpeHa)ka B  cClly4ae
3HAYMMOTO BITUSTHUS BOJIBI Ha
YCTOMYUBOCTb;
MIPOMOpAKUBAHUE MaccuBa B
KPUOJUTO30HE C  OpraHu3anuen
Ipy MOTEpPE MPOYHOCTU MACCHBA IMPU €ro
COXpaHEHUS  TEIJIOBOTO  peXuMa
o pacTerieHuu
MaccuBa B JIETHUM TEpUOA €

IIOMOIIBIO CIICIUAJIbHBIX MaTOB

OtBaiio
o0pa3zo
BaHUE

HU3MCHCHHUC peiKumMa OTCBIIIKHN

OTBAJIOB (ITOPSIZIOK OTCHITIKH)

npu IIOABJICHUN
HEYCTOMYMBOCTH

IPU3HAKOB

OTCBIIIKA IMPEAOTBAJIOB

IIpY HAIMYMH TaJOro C1aboro OCHOBAHUS,
1100 pu HE00X0IMMOCTH
MPEIOTBPAIICHUS]  PACTEIICHHUS  MTOPOJT
OCHOBAHHUS




HWHXCHCPHBIC METOJbI YCKOPCHUA
KOHCOJIHM AN HaAMBIBHBIX MaCCHBOB

TP HECBO3MOXHOCTHU OpraHrU3aluu peKuma
OTCBIIIKKX OTBAJIOB

Komnencupyromme

Opranu
3aI[UOH
HBIC

MIPOCKTHUPOBAHKE
OepMbl OE30ITaCHOCTH

YBEIIMYECHHOU

Ipu pHUCKEe pa3BuTHs JedopMmanuii  Ha
y4acTKax pacroioKeHUs HHOPACTPYKTYpPhI

CO3JIaHue PE3EpBHOTO |[TIPH  PUCKE  TOBPEXKICHHS OCHOBHOTO
TPAHCMOPTHOTO Che3a TPAaHCIOPTHOTO Che3/a
COBCPUICHCTBOBAHUC CHUCTCMBI | [TPU PHUCKE BBICOKUX HETaTUBHBIX
MOHHUTOPHUHTA MIOCJIEICTBHI OT BO3MOYKHBIX JeopManuit
TIOBBIIIICHUE KBaJTH(PHUKAIIN

Ui OOBEKTOB BeICHHS TOpPHBIX padoT II
nepcoHasa B obnactu

IrCOMCXaHUUYCCKUX PUCKOB

KJ1accCa OIIaCHOCTH

BEJICHUE TOpHBIX pPAdOT TOJBKO B
NepUOJT OTPULIATENIBHBIX TEMIIEpPaTyp

IpU HOTEpe MPOYHOCTH MaccuBa IpPHU €ro
pacTenyieHuu

Texanu
€CKHe

BPEMEHHOE YBEJIIMUEHUE ITUPUHBI
yIaBIUBAIOLICH OepMbl

Opu pHCKe pa3BuTus Aepopmanuil U

HEIO0CTaTOYHOU YJIaBJIMBAIOILECH
COCOOHOCTH CYILIECTBYIOIINX oepm
0e30MacHOCTH

00o0pKa 3aK0JIOB Ha YCTYIax U
3a4nCcTKa OepM O€301TaCHOCTH C
MIPUMECHCHHEM CIIEITUATBHON TEXHUKN

I[P HAJINYKUHU 3aKOJIOB U PUCKC KaMHCIIaJ1a

YCTaHOBKA IICPEXBATbIBAIOIINX U
KaMHEYJIaBIMBAIOIINX CUCTEM
(6apbepsl, CTEHKH, TPOCOBBIC U

CEeTUYaThIe 3aBECHI)

Ipu PpHUCKE JJOKAJIBbHBIX

0oOpyIIeHHI.

KaMHCI1ajJa,
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