OEJNEPAJIBHASA CJIYXBA 110 OKOJIOI'MYECKOMY,
TEXHOJIOI'MYECKOMY U ATOMHOMY HAJI30PY

IHPUKA3

MockBa

13 nosiops 2020 r. Ne 439

00 yrBep:kaenun MenepajabHbIX HOPM U MPaBUJI B 00J1aCTH
npombinieHHOH O0e3onacHocTu ""llpaBuia odecneyeHus
YCTOMYUBOCTH OOPTOB U YCTYIIOB KAPhEPOB, Pa3pe30B U 0TKOCOB

OTBAJIOB"

3apeructpupoBad Munroctom Poccun 18 nexabps 2020 r.

Peructpannonnsiii Ne 61603

B cootBerctBun ¢ moamyHkroMm 5.2.2.16(1) nynkra 5 Ilomoxenus o
@DenepanbHOU CIyK0€ MO SKOJIOTMYECKOMY, TEXHOJOTHYECKOMY U aTOMHOMY
HaJ30py, YTBEpKAECHHOTro nocranoBieHneM [IpaBurenscrBa Poccuiickoit @enepanun
ot 30 uronia 2004 r. Ne 401 (Cobpanue 3akoHogatenbcTBa Poccuiickoit deneparum,
2004, Ne 32, ¢1.3348; 2020, Ne 7, ct. 853), mpuKa3bIBalo:

1. VrBepaute mnpuinaraempie denepanbHble HOPMBI W IpaBujia B 00JacTH
npoMbIIIeHHON Oe3omacHoctu "llpaBuia obecrneueHuss yCTOMYMBOCTH OOPTOB U

YCTYIIOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB'.

2. Hactosiuii mpuka3 BcrynaeT B cuiy ¢ 1 suBapsa 2021 r. u geilctByer 10

1 suBaps 2027 1.



PykoBonurens A.B.Anémmn

YTBEPXJIEH
npukazoM DenepaabHOM CITyKOBI 11O
9KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY

¥ aTOMHOMY Haa30py
ot 13 Hos6ps 2020 1. Ne 439

OEJNAEPAJIBHBIE HOPMbBI 1 ITIPABUJIA B OBJIACTHU
IMPOMBINIJIEHHOM BE3OITACHOCTH "ITPABHJIA
OBECHEYEHUS YCTOMYUBOCTHU BEOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30OB 1 OTKOCOB OTBAJIOB"

I. OBJACTb TIPUMEHEHUA

1. Hacrosamue ®enepanbHble HOPMbI U IpaBuja B 00JIaCTU IMPOMBIIUIEHHOM
oe3onacHoctu "lIpaBuna oOecrieueHUs: yCTOWYMBOCTH OOPTOB U YCTYIIOB KapbepOB,
pa3pe3oB M OTKOCOB oTBajoB" (nanee - IlpaBuna) ycraHaBiuBarOT TpeOOBAHMUS
IPOMBIIIJIEHHOW 0€30MacHOCTH U 0€30IacHOr0 MOJb30BaHUs HEApPAMHU Ha 00bEKTax
BEJICHUSI TOPHBIX PabOT OTKPBITHIM CIOCOOOM, HaIlpaBICHHbIE HAa MPEIyNPExKICHUE
aBapHii, MHLIMJIEHTOB, CIIy4aeB TpaBMaTHU3Ma U OOECIEYEHHE >KU3HU U 370pOBBS

HaCCJICHUA B 30HAX BJIIMAHUA pa60T, CBS3aHHBIX C ITOJIb30BAHUCM HCAPAMU.

2. [IpaBuina ycTaHaBIMBAIOT TPeOOBAaHUS K HWHIKCHEPHO-TCOJOTHICCKOMY U
TUAPOTEOJIOTMYECKOMY HU3YyUYCHHUIO TPHUPOJIHBIX U TEXHOTEHHBIX MAaCCHUBOB TOPHBIX
MOPO/I, CrocobaM U METo/JaM pacdéra yCTOMUYUBOCTH OOPTOB M YCTYIIOB KaphepoB,
pa3pe30oB M OTKOCOB OTBAaJOB (Jajgee COOTBETCTBEHHO - OIICHKAa YCTOWYHMBOCTH,
yCTymbl, OOpTa, OTKOCHI), OpraHMU3allMd CHUCTEM HAONIOJAECHUN 3a pPa3BUTHEM
nedopMaIMOHHBIX  MPOIIECCOB,  OMPEACNISIOT MEphl 10  MPEAYNPEKICHUIO
HEMPUEMJIEMOTO0 PHUCKa pa3BUTHUS Je(POPMAIMOHHBIX IMPOIIECCOB HA BCEX CTAIUAX
MPOCKTUPOBAHUS, DKCIUTyaTallii, TEXHUYECKOTO TMEPEBOOPYKCHHS W JIMKBHUIAIUU

(KoHCepBalMM) KapbepoB, pa3pe30B U OTBAJIOB.

3. TpeGoBanusi IlpaBun sBIAIOTCS 00s13aTEABHBIMU ISl IOPUIAMYECKUX JIULL
(MHIMBHUAYATBHBIX MPEIIPUHUMATENEH), OCYIECTBISIONUX BEICHUE TOPHBIX padboT

U (uam) pa3paboTKy MECTOPOXKIACHHUI MOJIE3HBIX UCKOMAEMbIX OTKPBITHIM CIIOCOOOM,



a TaKXXC IMPOCKTHUPOBAHME, BBOJA B IJKCIINIyaTallMIO, KOHCCPBAIWIO W JTHKBHUIAAIHUIO

KapbepoB, pa3pe30B U OTBAJIOB.

4. O00CHOBaHHME TApPaMETPOB YCTOMYMBOCTU YCTYNOB, OOPTOB M OTKOCOB
OTBAJIOB, a TAK)XE MEPEYCHb MEP MO 0OECTICUCHHUIO X YCTOWYMBOCTH OMpPENETsSeTCs
TEXHUYECKUM TPOEKTOM pa3padOTKH MECTOPOXKACHHS TOJE3HBIX HCKOMAEMBIX H
(W) WHOM TPOEKTHOW JOKyMEHTAllMell Ha BBIMOJTHEHHE pPAa0OT, CBA3AHHBIX C
MOJIb30BAHUEM SKCIUTYaTHPYIOIIEeH OpraHu3alueil y4acTKOB HeIp (J1ajiee - MpOeKTHas

JOKYMEHTALIHS ).

N3yueHne MacCMBOB TOPHBIX TIOPOJ JOJPKHO BECTHCh Ha CTaJIHsIX
T'COJIOTOPa3BEAKHA, TPOSKTUPOBAHUSA, OKCITyaTalldd MECTOPOXKICHHUS TIOJIC3HBIX
HUCKOMaeMbIX W (WIM) y4yacTKa HEAp, OTBajJooOpa3OBaHMS, JIMKBHIAIIUU
(KoHCepBalMM) TOPHBIX BHIPAOOTOK (1ajee - O0OBEKT BEACHUS OTKPBHITHIX TOPHBIX

pabor).

B cmywae ecnm Ha mNpenmIecTBYIOIIMX IPOEKTUPOBAHMID HOBOW CTaJIUU
OCBOEHUSI MECTOPOXKACHUS ObLIT BHITIOITHEH BECh TPEOYEMbIN KOMIUIEKC UCCIIEI0BAHUIMA
(ompenensiercsi  MPOEKTHOW  OpraHu3aluein),  JIOMOJHUTEIbHBIX  HMHKEHEPHO-

I'COJTIOT'MYCCKUX I’ICCJ'IGIIOBaHI/Iﬁ HC IIPOBOAUTCA.

5. Opranuzanus, 3KCIUIyaTupyromas OOBEKT BEAECHMSI OTKPBITBIX T'OPHBIX

paboT, 10mKHA 00ECTICUUTD:

KOHTPOJb 32 COOJIIOACHHEM IPOEKTHBIX IapaMEeTpOB OOpPTOB M YCTYIOB

KapbCpa, pa3pei3a 1 OTKOCOB O0TBAJia,

IMPOBCACHUC BU3YAJIBbHBIX U MHCTPYMCHTAJIbHBIX Ha6HIOIIeHHﬁ 3a COCTOAHHUEM

OOpTOB, YCTYIIOB U OTKOCOB;

BBISIBJIEHME 30H M YYAaCTKOB BO3MOKHOIO IMPOSIBICHUS pa3pyllIaroIIuX
nedopmanuii 60pToB, OOPTOB, YCTYNOB U OTKOCOB M OPraHU3aIMI0 HA ATUX y4acTKax
CTal[MOHAPHBIX MHCTPYMEHTAJIbHBIX HAaOMIOJEHUH U (WJIM) JAUCTAHIIMOHHOTO

MOHHUTOPHHIQA,

U3Yy4YE€HHE BBIABICHHBIX HAPYIIEHUN YCTOMYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB,
JNOKYMEHTHPOBAaHNWE HApPYILICHHUH, YCTAHOBJIICHUE XapaKTepa HAapyLIEHUMH, CTEIEHU

OIMaCHOCTH U MPHUYINH BOSHUKHOBCHU,

WU3YYECHHUE T€OJIOTMYECKUX, NHIKEHEPHO-TCOIOTUUYECKUX, TUAPOTE€OI0TMYECKUX
YCIOBUM MECTOPOXKICHHUs, CTPYKTYPbl M YCIIOBUM 3ajeraHus IOPOJHBIX CIIOEB,

MacCCHUBa I'OPHBIX MMOPOA U IMOPOJ OCHOBAHHA OTBAJIOB,

pa3paboTKy M  BBINOJHEHHE (IIPOBEICHHUE) MPOTHUBOAECHOPMAIIMOHHBIX

MEpPOIPUSATUH, B TOM YHCIE YKpPEIJICHHE OCIA0JICHHBIX 30H M YYacTKOB, JHOO



M3MeHeHe Npo i yCTYNOB Ha 3TUX y4yacTKax, 1100 oOecreyeHre 3amnpeTa A0CTyna

B OTIACHYIO 30HY IPHY YCJIIOBUH, YTO B HEH HE BEAYTCS TOPHBIC pabOTHI;

KOHTPOJb 33 COCTOSHUEM THPOTHBOACHOPMAMOHHBIX COOPYKCHHH H
BBINIOJITHEHUEM  MEPOIPHUATHH, IPEJOTBPAINAOIINX HAPYIICHHE YCTOHYHMBOCTH
OOpTOB, YCTYIOB, OTKOCOB;

COXpPaHHOCTDb O6’B€KTOB, PpacIoJIOKCHHBIX Ha 3€MHOU IMOBCPXHOCTH B I'paHUIIAX

T'OPHBIX OTBOJAOB M HA MPUJICTAIOIIUX K HUM TCPPHUTOPHAX;

JTUKBUJANNIO (PEKYJIbTUBAIMIO) 00BEKTa BEACHHSI OTKPBITHIX TOPHBIX padoT,

MOCJie 3aBEPIICHUSI TOPHBIX Pa0OT.

6. B cnydae BbISIBICHHS B TpoOIEcCe JKCIUTyaTalldd, TEXHUYECKOTrO
NIEPEBOOPYKEHUS, JIMKBUAAIMM (KOHCEpBallMM) Kapbepa, paspe3a, oOTBala
OTKJIOHEHUH OT 3HAUCHUI (PU3UKO-MEXAHUYECKUX XaPAKTEPUCTHK U (M) CTPYKTYPHI
MacCHBa TOPHBIX MOPOJ, HNPUHATHIX MPU OLEHKE YCTOMYMBOCTH YCTYIOB, OOPTOB,
OTKOCOB TIpU MPOECKTUPOBAHUU, OKCIUTyaTUPYIONIEH oOpraHu3anuend JOJKEeH
IPOBOJUTHLCS TepepacuéT mapaMeTpoB OOPTOB M YCTYNOB WJIM OTKOCOB OTBaJa, C
y4€TOM BHOBb TMOJYYEHHBIX HCXOAHBIX JaHHbIX. i1 BhIMOJIHEHUsS pabOT Mo
nepepacyeTy napaMeTpoB rOPHOTEXHUUYECKUX KOHCTPYKIUA HA OCHOBAHUU PEILICHUS
TEXHUYECKOTO0 PYKOBOJUTENS HKCILTYaTUPYIOUIEH OpraHu3alii MOTYT PUBJIEKATHCS

ITPOCKTHBIC 1 (I/IJ'II/I) HAaYYHBIC OpraHU3alnu.

JlonycTuMble OTKIIOHEHUS OT apaMeTPOB OOPTOB, YCTYIIOB, OTKOCOB, a TAKKe
JIOIyCTUMBIE 3HauU€Hus AedopMaluii 00pTOB, YCTYNOB, OTKOCOB, TIOJI3EMHBIX TOPHBIX
BbIPA0OTOK (MpU HAJIMYMHK) U PACIOJIOKEHHBIX B 30HAX BPEJHOTO BIMSHHUS TOPHBIX
pa3paboTOK OOBEKTOB Ha 3EMHOM IOBEPXHOCTU (Jajnee - TOpHbIE BHIPAOOTKH,

06’E>CKTBI) JOJDKHBI COACPIKATHCS B HpOGKTHOfI AOKYMCHTAIIUU.

7. 111 oOocHOBaHHsI TMapaMeTpoB OOPTOB, YCTYNOB, OTKOCOB IIpHU
OCYULIECTBIICHUH TEXHUYECKOIO TIEPEBOOPYKEHHUS, B IMPOLIECCEe OIKCIUTyaTalllu,
JUKBHUJALUMU (KOHCEpBAlUK) OOBEKTa BEACHHUS OTKPBITHIX TOPHBIX PabOT JOJIKHBI
YUUTBIBATBCA  PE3YNbTAThl MH)KEHEPHO-TE€OJIOTMUECKOr0, THJIPOTre0IOrMYeCKOro
M3y4YeHHs] MacCMBa M MOHUTOPHMHIa YCTOMYMBOCTHM Ha MpeAbIIyIIUX ATamax
OTpabOTKH MECTOPOXACHUS M paboT Mo oTBajooOpa3oBaHuio. B ciydasx, xorja
(dakTHueckue mapaMeTphl YCTOMYMBOCTH OOPTOB, YCTYNOB M OTKOCOB HE
COOTBETCTBYIOT MPOEKTHBIM U MPEBBIIIAIOT JOMYCTUMbIE OTKIOHEHHUS, a TaKKe
JIOTYCTUMBIE 3HAUeHUs JeopMaluii 60PTOB, YCTYIIOB, OTKOCOB, TOPHBIX BHIPAOOTOK
1 00BEKTOB B MPOEKTHYIO JOKYMEHTAIMIO BHOCATCS COOTBETCTBYIOIINE U3MEHEHUS

(momoHEHU).



8. DkcrutyaTupyromed  opraHu3anueld JOJKEH  BBIMIOJHATHCS — MPOTHO3
YCTOMYMBOCTU OOPTOB M YCTYIOB KapbhepoB, pa3pe30B U OTKOCOB OTBAaJOB,
pE3yNbTaThl KOTOPOTO SIBISIIOTCSI OCHOBOM pa3pabOTKU MPOTHBOAS(HOPMAIIMOHHBIX
MEPOIPUSATUH, BKIIOYAEMBIX B IUIAH PAa3BUTHUA TOPHBIX pabOT Ha MPENCTOSIIHIMA

KaJIEHJAPHBIN TOJI.

9. [IporHO3 yCTOMYHMBOCTH OOPTOB M YCTYIIOB KaphepOB, pa3pe30B M OTKOCOB
OTBAJIOB SBJISETCS 005A3aTCIBHBIM 11 00bEKTOB BEACHUS OTKPBITHIX TOPHBIX padoT II

KJIacca OMACHOCTH U (UJTN) MPYU KOMOMHUPOBAHHON Pa3pabOTKe MECTOPOKICHHUS.

B crnygasx, korma OTKIOHEHHS OT MPOEKTHBIX MapamMeTpoB W AedopMaiiuii
OOPTOB M YCTYNOB KaphepoB, Pa3pe30B U OTKOCOB OTBAJIOB HE HAPYIIAIOT TpeOOBaHU

0€30MacHOCTH, MPOTHO3 YCTOMUYNBOCTH JOIMYCKACTCS HE TPOU3BOIUTS.

II. DAKTOPBI, BIUAIOIIUE HA YCTOMYUBOCTH BOPTOB,
YCTYIIOB KAPBEPOB, PABPE30OB 1 OTKOCOB OTBAJIOB

10. q)aKTOpI)I B 3aBUCHUMOCTH OT I'OPHO-TCOJIOTUICCKUX yc.]'IOBI/Iﬁ ITOJIB30BaHU
HEApaMU OIIPCACIIAOTCA HpOGKTHOﬁ I[OKYMGHTaHI/Ief;I Ha MMOJIb30BaHUC YUYACTKOM HCAP

N MOT'YT YTOUHSATBCA B ITPOUCCCE SKCIUTyaTallu MCCTOPOKICHU ST (y‘{aCTKa Hezxp).

11. IIpu oueHke ycTOWYMBOCTH OOPTOB M YCTYNOB KapbepoB, pa3pe3oB B
MAacCUBaxX CKaJbHBIX MU IMOJYCKAJIbHBIX TOPHBIX MOPOJ YUMTHIBAIOTCS PE3yIbTaThl

PICCJIC,ZIOBEIHI/Iﬁ, XapaKTCPU3YIOIITUX ,HaHHBIfI MacCCHUB, K KOTOPBIM OTHOCATCA:

IPOCTPAHCTBEHHAs! OPUEHTUPOBKA KPYIMHBIX Pa3pbIBHBIX HApYLIEHUN MEXIY

co00M1 ¥ MOBEPXHOCTHIO Kapbepa, pa3pesa;

ryCcToTa, HpOTfI}KéHHOCTB U COCTOAHHUC OCHOBHBIX CHUCTCM TpPCHIMH, HX
OPUCHTHUPOBKA OTHOCHUTCIIBHO ITOBCPXHOCTH YCTYIIOB U 60pTOB;

¢uznyueckrue XapakTEpUCTUKU TOPHBIX MOPO/I;
IIPOYHOCTHBIE XAPAKTEPUCTUKH T'OPHBIX OPOL;

IIPOYHOCTHBIE XAPAKTEPUCTUKUA KOHTAKTOB IOPOX U APYTUX [OBEPXHOCTEU

oca0JICHUI;
YPOBEHB TOJI3EMHBIX BO/I;
nedopMaIMoOHHbIE XapaKTEPUCTUKN MAaCCHBa TOPHBIX MOPO/T;

TeMIEPATYyPHBIN PEKUM, MPOABIISIONIMNCS B HEOPEPHIBHOM ITUKJIE OTTAUBAHMUS -

3aMep3aHus TOPHBIX MOPOJ;

rnapamMeTpbl IPUPOAHOTO TOJI HANPSIKEHUI.



12. Tlpu oreHKe YCTOWYMBOCTH OOPTOB M YCTYIOB KaphepoB, pa3pe3oB B
MacCHBaX IHCIIEPCHBIX TOPHBIX MOPOJ YYUTHIBAIOTCS PE3YyJbTAaThl MCCICAOBAHUH,

XapaKTCPHU3YIOIIHEC I[aHHBIﬁ MaCCHUB, K KOTOPBIM OTHOCATCA:

HaOyXaHWe, CHIDKEHHE MPOYHOCTH W PA3BUTHE JIOKAJIbHBIX AedopManuii

YCTYTIOB ¥ UX TPYII;
pasBuTHe mporeccoB cyhdo3uu, pacTBOPEHUS, BHIBETPUBAHUS;

BOJOHACBIIICHHOCTh  TOPOJ, HaJW4Yue  BOAOCOOPHBIX  IUIOMIANECH ¢
3aTPyIHEHHOU Pa3rpy3KOu;

KOJIMYECTBO aTMOC(l)CpHBIX 0CaaKOB, XapaKTEp HO)KHCﬁ, MOIIHOCTB CHETOBOT'O

MMOKpOBa U MPOAOJDKUTCIBbHOCTL €TI0 TasdAHUA,

TEMIIEPATYPHBIM PEXKUM pailoHa, TJIyOMHA CE30HHOTO TIpOMEp3aHus W

OTTauBaHUs ITOPOI;
I‘paHy.]'IOMCTpI/I‘ICCKI/Iﬁ u MI/IHCpaJILHI)Iﬁ COCTaB Imopoa,
YUCJIO MIACTUYIHOCTH U IMOKA3aTCJIb TCKYUCCTU (,ZIJ'ISI TJIMHUCTBIX HOpO}]);
CCTCCTBCHHAA BJIAXXHOCTD,

OTHOCUTENbHas jAedopMalnds HaOyxaHus Oe3 Harpy3kw (I TIWHUCTHIX
nopoJn);
OTHOCHUTENbHAs JAeopMaIus MPOCaTOUYHOCTH (711 TTTMHUCTBIX TIOPOJ);

KO3((ULHUEHTHI MOPUCTOCTH U BOAOHACHIMIEHUS (711 KPYNMHOOOJIOMOYHBIX

TPYHTOB U IIECKOB);
OTHOCUTEJIBHOE CO/IEPKAHUE OPTraHMUECKOIO BEILIECTBA;
KOMIIPECCHOHHBIE CBOMCTBA MOPO/I;

TEMIICPATYPHO-IPOYHOCTHBIC CBOMCTBA TOPHBIX TIOPOA HW  KOHTAKTOB,

KpHUOT€HHAasl CTPYKTYpa, JIbIUCTOCTD.

13. Pacuér ycToitunBoCcTH OOpPTOB, YCTYIIOB, OTKOCOB IPOBOJUTCS Ha CTaIUU
MPOEKTUPOBaHUs AU(PPEPEeHIIMPOBAHHO IO KJIacCaM MAacCHUBOB TOPHBIX TOPOJ

(ko3 HUIEHTY KPEMOCTH TOPHBIX MOPOJT), KOTOPHIMH SIBJISTFOTCS:
CKaJIbHBIC MOPO/IbI, 00JIaAI0IIHE )KECTKUMU CTPYKTYPHBIMH CBSI3SIMU;

JTUCHEPCHbIE  TMOPOJAbl € (PU3NYECKUMH,  (PUIUKO-XUMUYECKUMU U
MEXaHUYECKHUMHU CTPYKTYPHBIMU CBA3SIMU, KOTOpbIE MOJAPA3ACISAIOTCS Ha CBSI3HBIE U

HECBSA3HbBIE (CBITyYHeE);



MEp3JbIe TMOPOABI, 00JAAIONINE, HAPSAY CO CTPYKTYPHBIMHU CBSI3SIMU TalIbIX
MOpPOJ, KPUOTEHHBIMHU CBS3SIMH (32 cueT jabaa). [lo Tumy CTpyKTypHBIX CBA3€H

MEp3IIbIe IOPOABI MOAPA3AEIAIOTCS Ha CIEAYOIUE TOAKIACCHI:
CKaJIbHBIX MEP3JIBIX NTOPOI;
JUCTIEPCHBIX MEP3JIBIX MOPO;

JA€ASHBIX MOPOJ (MMOPOJIBI TOJBKO C KPUOTEHHBIMU CBSI3SIMU).

1. TPEBOBAHUSA K UH)KEHEPHO-TEOJIOI'NYECKOMY
N3YYEHUIO U PAHOHUPOBAHHUIO MACCHUBA I'OPHBIX
IHOPOJ

14. [IporpamMa WHXCHEPHO-TEOJIOTHYECKUX paboT paspabaThiBaeTcs U
BBITIOJIHACTCS  DKCIUIYaTUPYIOIIUMHU OpPraHU3alus MM HAa OCHOBAaHWM aHAIM3A
(GakTopoB, OMPEACNSIONNX YCTOMYMBOCTH OOpPTOB, YCTYNOB, OTKOCOB Ha

MCCTOPOKACHUMN.

O0béM M METOAMKAa HWHKEHEPHO-TCOJOTUYECKUX PAOOT OMpEeAeNsioTCsS B
3aBUCUMOCTH OT CTEIIEHH CII0KHOCTH I'€O0JIOTMYECKOI0 CTPOEHUSI MECTOPOXKICHUS U
CTaJMM €ro OCBOEHUS Ha OCHOBAHWUU TPeOOBaHUM, YCTAHOBJIEHHBIX B NPUIOKEHUU

Ne 1 x IlpaBunam.

15. CoctaB pabOT 1O MHKEHEPHO-TEOJIOTNYECKOMY H3YUYEHHIO JOJIKEH

BKJIIOYATh.

AJIT CKAJIBHBIX U ITOJYCKAJIBHBIX MACCHUBOB: OLICHKY OPUCHTHPOBKHU, I'YCTOTHI,
HpOT}I)KéHHOCTI/I, MmepoxoBaTOCTH HOBerHOCTefI OCHOBHBIX CHUCTCM TpPCHIMH U
HaJIM4Wsl B HHUX 3allOJIHUTCIIA, OIIPCACICHUC (1)I/ISI/I‘-IGCKI/IX, IMPpOYHOCTHBIX U

nehOopMallMOHHBIX XapaKTEPUCTUK FTOPHBIX MTOPOJ U KOHTAKTOB;

IUI1 MAacCHUBOB JHUCIEPCHBIX NOPOJ: HM3YYEHHE TIPaHyJIOMETPUYECKOTO U
MHUHEPAJIBHOIO COCTaBa, €CTECTBEHHOM BIAXHOCTU W IIOPUCTOCTH, OIPEIEIICHUE
CLUEIUICHUA, yIJla BHYTPEHHErO0 TPEHMA, 4YHUClIa IUIACTUYHOCTU M IIOKa3aresen

TEKYy4eCTH, KOMIIPECCUOHHBIX CBOMCTB MOPOI;

U1 MEP3JIBIX JTUCHEPCHBIX MOPOJ JOIOJHUTEIBHO IPOBOAUTCA OLIEHKA
TEMIEPATyPHO-IIPOYHOCTHBIX CBOWCTB, KPUOT€HHOM CTPYKTYpPBI, JbAUCTOCTH,

npoCagOIHOCTH.

16. UnKeHepHO-TeOJOTUYECKOe  M3Y4YeHHE  CKaJbHBIX  MacCHUBOB B

MIPUKOHTYPHOM 30HE OOPTOB KaphepOB U Pa3pe30B JOJKHO BKIHOYATH:



YCTAHOBJICHUE MECTOIIOJIOKCHUA U OPUCHTUPOBKHA HOBerHOCTeﬁ oca0JIeHus

OTHOCHUTEIHHO YCTYTIOB C ONPEACIICHUEM NEPAPXUIECKUX YPOBHEH;

OTIpEJICICHNE TapaMeTpPOB MOBEPXHOCTEH oOcCHableHusT KaXJA0ro YpPOBHS
HepapXuM, BKIIOYas TYCTOTY, MNPOTSHKEHHOCTh W IIMPUHY PACKPBITHS TPEUIUH,
M3MEHYMBOCTh JJEMEHTOB 3aJleTaHus, IIEPOXOBATOCTh, a TaKXe CBOICTBa

3aIIOJITHUTECJIA TPCUIWH,

onpeACIICHUC IMPOYHOCTHBIX H I[e(l)OpMaHI/IOHHBIX XapaKTCPUCTHUK MaCCHBaA,
CTPYKTYPHBIX 0J10KOB T'OPHBIX IIOPOJ U 30H, MPHUMBIKAIOIINX K KPYIITHBIM pPa3pbIBHBIM

rEOJIOTUYECKUM HapYLICHUSM.

17. lllupyHa NPUKOHTYPHOW 30HBI, OMPEIEIAIONIEH yCTOWYUBOCTH OOpTa
Kapbepa, paspes3a, B Ipeesax KOTOPOM JOJKHO BBINOJHATHCA HWH)KEHEPHO-
re0JIOTMYECKOE M3YUECHHE MAcCHBa, OTPAHUYMBACTCS T€OMETPUUYECKUMH pa3zMepaMu
OPU3Mbl BO3MOXXHOTO OOpYLIECHUS M OMNpEAeNSieTCs MpU pa3pabOoTKe MpPOrpamMMbl
MHKEHEPHO-TEOJIOTUYECKOr0 HW3YUYEHUsSI MacchBa ISl KaXXJAOTO MECTOPOKICHUS
(yuacTka HeZlp) B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX MapaMETPOB MPOEKTHUPYEMOIO

Kapbepa, pa3pesa.

B npeaciax IMpu3Mbl BO3MOKHOI'O 06pymeHI/I${ HOITyCKACTCA (bOpMI/IpOBaTI)

00BEKTHI UHPPACTPYKTYPbI, HAX0XKICHHUE JIIOJIeH U MEXaHU3MOB.

18. ITo mepe yrayOku Kapbepa, pa3pesa, ¢ MepUOJUIHOCTHIO, YCTAHOBICHHOM
IPOEKTHOM JOKYMEHTAallMeN Ha POU3BOJICTBO MAapKIIEHAEPCKUX padoT, MPOBOIUTCA
KapTUPOBAaHUE YCTYIOB Ha KaXXJIOM BHOBb BCKPBITOM TOPU30HTE C HAHECEHUEM

BBISIBJICHHBIX CTPYKTYPHBIX 3JIEMEHTOB Ha TOPHO-TPa(hUUECKYIO JOKYMEHTALIMIO.

VYyacTku, moaBepKeHHbIE AeopManusaM, HAHOCATCS (OKOHTYPHUBAIOTCS ) TIOCTIE
X OOHApyKEHUSI U HAHOCSTCS Ha TOPHO-TpadUYECKYIO0 ITOKyMEHTAlUI0 B CPOKH,
YCTaHOBJIGHHBIE TMPOEKTHON JOKyMEHTAlMel Ha IMPOW3BOACTBO MapKIICHIEePCKUX
pabor.

19. [lo pe3ynbTaTaM MHKEHEPHO-TEOJIOTUYECKOTO U3yUEHHsI MacCHBa TOPHBIX
NOpOoJA Jisi 00bEKTOB C 00bEMOM pa3pabOTKU TOPHOM Macchl 1 MUIITMOH KyOMUECKHUX
METpoB U Ooinee W NHpU KOMOMHHPOBAHHOM CHOCOOE BEIEHUS TOPHBIX padoT
COCTAaBIIECTCS T€OMEXaHUYECKask MO/IeNIb MECTOPOKAeHUS (YUacTKa HEAp), B KOTOPOil
OTpa)xkaeTcs:

neTporpaduueckuii ¥ MUHEpaJIbHBIA COCTaB MacCHBa TOPHBIX MOPOI;

OCHOBHBIE UM BTOPOCTENEHHBIE CTPYKTYphbl (pa3jioMbl, HaIIaCTOBAHUE,

CKJIAT4aTOCTh, CHCTEMBI TPEIIHH);



MMPOYHOCTHBIC XapaKTEPUCTHUKHU MOPOJ B 00pasIie, COMPOTHUBICHUE CABUTY IO

MOBEPXHOCTSIM OCJIa0JIeHUs], IPOYHOCTh MAacCHBa OPO/I;
duznueckue u 1eOpMaMOHHBIX XapaKTEPUCTUKH MTOPOJ] U MacCHBA;

THIPOTEOJIOTHYECKHE DJIEMEHTHI, (PUIBTpPAIlMOHHBIE U €MKOCTHBIE CBOWCTBA
MOPOJ, PEXHUMBI MEPETOKOB, YPOBHHM IMOJ3EMHBIX BOJI, PACIpEACICHUE MOPOBOTO

JABJICHUS,
TEMIIEpaTyPHBII PEKUM MACCUBA;
CECMUYHOCTh TEPPUTOPHH;
CYILIECTBYIOLIME TOPHBIE BEIPAOOTKHU U MyCTOTHI;
napameTpbl MPUPOJTHOTO MOJI HANPSHKEHUH.
neTporpaduueckuii ¥ MUHEPAIBbHBIA COCTaB MacCHBa TOPHBIX TIOPO/I;

OCHOBHBIC M  BTOPOCTCIICHHBIC CTPYKTYPbI (paSHOMLI, HarjlaCTOBAaHHUC,

CKJIaT4aTOCTh, CACTEMBI TPEILIHH);

IMpOYHOCTL IIOPOA B 06pa3ue, COIIPOTUBJICHUC CABUTY II0 IIOBCPXHOCTAM

OCJ'I3.6J'ICHI/I$I, IIPOYHOCTH MacCHUBa IMOPOI;
(1)I/ISPI‘-ICCKI/IG H ,Zle(l)OpMaHI/IOHHBIC XapaKTCPUCTHUKHU ITOPOA U MAaCCHUBA,

TUAPOTrCOJIOTUICCKUC BJIICMCHTDBI, THUAPABIMYCCKAA IIPOBOAUMOCTDb, PCKHNMbI

IIEPETOKOB, YPOBHU TOJI36MHBIX BOJI, PACIIPEIEICHUE IOPOBOIO JaBICHUS;
TEMIIEpaTypPHBIA PEKUM MACCHUBA;
CEHCMUYHOCTb TEPPUTOPUH;
CYILLIECTBYIOLIUE TOPHBIE BEIPAOOTKU U MyCTOTHI;
napaMeTpbl IPUPOJHOTO MO HAIPSKEHUH.

20. Bun reomexaHnnyeckoil MoJienu (ABYX- HIIK TPEXMEPHOE IPOCTPAHCTBEHHOE
npenacTaBiieHre) U Tun (uudposas W/uium Ha OyMaKHBIX HOCHUTENSIX) OINpEAesaeTcs
AKCIUTyaTupytomei opranuzanueid. [1o Mepe pa3BUTHS OTKPBITHIX TOPHBIX PadOT, HO
HE peXe OJIHOTO pa3a B IOJl, FeOMEXaHUYeCcKas MOJENIb MECTOPOXKJEHHUS JIOKHA
YTOUYHATHCA Ha OCHOBE HMH)KEHEPHO-TE€OJIOTMYECKOr0 H3Y4YEHHUS MacChBa TOPHBIX

MOPO/I.

21. B nporecce 3KcIuryaTallid MECTOPOKIEHHUS MO pe3yibTaTaM HUHKEHEPHO-
re0JIOTUYECKOTO M3y4YeHUs MaccuBa TOpPHBIX IMOPOJ JOMYCKAaeTCsl BHECEHUE
M3MEHEHUH B MPOEKTHYIO JOKYMEHTALMIO C KOPPEKTUPOBKOM MapaMeTpoB OOPTOB,
YCTYNOB, OTKOCOB. BHeceHne u3MeHEHHH B MPOEKTHYIO JIOKYMEHTAIUIO

MIPOU3BOAUTCS IPOEKTHOW OpraHU3alueH.



22. THKeHepHO-T€0JIOTHUECKOE H3YUCHHE BBITIONHICTCS AKCILTyaTHPYOIICH
OpTraHU3alMEeNd WU CIICHATU3UPOBAHHON OPTaHU3alNEH.

23. JIns 00BEKTOB BeIeHUS OTKPBITHIX TOpHBIX padoT Il kmacca omacHoCcTH H
npy KOMOMHHPOBAHHON pa3paboTKe MECTOPOXKIECHUW B Tpeaenax MpuOOpPTOBOTO
MacCHMBa  BBITIONHICTCS  HWHXEHEPHO-TEOJOTUYECKOE U  THAPOTEOJIOTHYECKOe
palloHMpOBaHMUE MACCHBOB TOPHBIX MOPOJ (Janee - HHKEHEPHO-TEOJOTUUYECKOE
pailoHupoBaHHE), KOTOPOE JOJKHO COAEpXkaTh: ONpeaeseHHe T'PaHUll OAHOPOIHBIX
Y4acTKOB HEAp, MOJAENIb BEPOATHOTO JehOpMHUPOBAHUS, METOABI pacuéra
YCTOWYUBOCTH OOPTOB M YCTYNOB KaphepoB, pPa3pe30B, CIOCOOBI YMpaBICHUS HX

YCTOMYMBOCTBIO.

NHXEeHEpHO-TEOOTUYECKOEe  PAaWOHUPOBAHUE  JOJKHO BBIMIOJIHATBCS
CliellMajbHOM  Tpynmod 1o  HAONIOJEHUIO  3a  YCTOMYMBOCTBIO WM

CIIELIMAIM3UPOBAHHON OpraHU3alen.

24. OcHoBOI HWHKCHCPHO-T'COJIOTUICCKOT'O paﬁOHHpOBaHHH SABJISIIOTCSA
MaTCpUaJIbl I'€OJIOTHYCCKOI'O u HHKCHCPHO-T'COJIOTHUICCKOT'O N3Yy4YCHUSI

MCCTOPOKACHUA (y‘—IaCTKa He)lp) Ha BCCX CTAaAUAX €TI0 OCBOCHHMI.

IV. TPEBOBAHMUS K THAPOTI'EOJTOI'MYECKOMY
N3YUYEHUIO MACCHUBA I'OPHBIX ITOPO/J

25. Vzy4eHue ruiporeoIorn4ecKux yCiaoBUi (THAPOTe0IOTHIECKOe U3YUCHHE)
MacCcUBa TOPHBIX MOPOJI MECTOPOKACHUSI TOJKHO OCYIIECTBIATHCS 10 CHEUATbHBIM
nporpaMmam (periaaMeHTaM) COBMECTUMBIM C ITporpaMMaMu padoT M0 U3YUEHHUIO €ro
UH)XEHEPHO-T€OJIOTUYECKUX  YCIOBMM B  COOTBETCTBUM C  TpPeOOBaHUAMH,

YCTaHOBJIEHHBIMHU B TIpuiokeHnn Ne 2 k [IpaBunam.

[Iporpamma  rUApPOreOJIOTMYECKOrO  M3yueHus  paszpadarbiBaeTcs U
BBITMIOJHAETCS HKCIUTyaTUPYIOIIeW opraHu3zanueil v (WiM) creuuaasu3upoBaHHOU

OpFaHHSaHHCﬁ Ha BCCX CTAAMAX OCBOCHUA MCCTOPOKIACHU.

I'unporeonornyeckoe H3y4Y€HHUE MECTOPOXKJEHHUS (ydacTKa HEAp) OJIKHO

BKIIFOYATh.

OLEHKY M THUIIM3AaLHUI THUAPOrCOJIOTUYECKUX YCIOBUM y4yacTKa Heap,
MPEIOCTAaBICHHOTO B TMOJb30BaHWE W (WJIM) TIUIOMIAJEd 3ajleraHusl TMOJIE3HbIX

HCKOIIaCMBbIX,

CXEMAaTHU3aIHUIO YCIOBUM (UIBTPALIMU MOJ3EMHBIX BOJI K TOPHBIM BbIpaOOTKaM

n BOI[OHpI/IéMHI)IM CUCTCMaM OCYHICHUA,



OILICHKY Y MIPOTHO3 TEXHOTEHHOTO PEXUMa MOI36MHBIX BOJ, OOIINX MPUTOKOB B
TOpHBIE BRIPAOOTKH U pacipeielieHue yAeIbHBIX BOJIOMPUTOKOB MO0 00OpTaM Kaphepos,

pas3pe3os;

OIICHKY H TIPOTHO3 aOCOJIOTHBIX 3HAYEHWA W W3MCHCHHS BCIMYHUHBI
THAPOCTATHYCCKUX HAIIOPOB B MPUOOPTOBBIX MACCHBAX C YCTAHOBJICHHEM BEJIMUHMHBI

BOJIOTIPUTOKOB B TOPHBIE BEIPAOOTKH;

OLCHKY BJIMUAHHA MOBCPXHOCTHBIX U ITOA3CMHLBIX BOJ HA YCTOﬁqHBOCTB 60pTOB,

YCTYIIOB, OTKOCOB;

OLICHKY BIIMSHUS M3MEHEHUS THIPOrEOJIOTUYECKUX YCIOBHM B IIpOLECCE

OTpa6OTKI/I MCCTOPOXACHHUA HA OXPAHACMBIC IIPUPOAHBIC U TCXHOI'CHHEBIC OOBEKTHL.

[To pesynpTaTaM MPOBEAEHHOTO THIAPOTCOIOTHUYECKOTO H3YUCHUS TOJDKHBI

OBITH pa3pabOTaHBbI:

MCPONPUATHA 110 YHPABJICHUIO PCKUMOM ITOA3CMHBIX WM ITOBCPXHOCTHLIX BOM,

BJIMSIONINX HAa yCTOWYUBOCTH OOPTOB, YCTYIIOB, OTKOCOB;
crocoObl IpeHaXka MeCTOpOKIeHUs (yyacTKa Hep).

26. B X0AC TUAPOTCOJIOTNICCKOI'0 U3YyUCHUA MACCHBA I'OPHBIX MOPOA HOJIZKHBI

OBITh BBITTOJHEHBI:

Ol'II)ITHO'(bI/IJII)TpaHI/IOHHI)Ie HCCJICA0OBaHUA (OTKa‘—IKI/I, HaJIWBbI, HAr"€TaHUC,

OIBITHO-OKCINTYATAllTUOHHOC BOI[OHOHI/I)KGHI/IG);

PECKUMHBIC HaGHIO,Z[eHI/ISI 34 HallopaMu TITOJA3CEMHLBIX BOJ B CKBaXHMHaAX
HpI/I60pTOBBIX MaCCHBOB, a4 TAKXKC€ Ha CKBaA>XMHaAXx peFHOHaJIBHOﬁ Ha6J'IIOI[aTeJIBHOI\/'I
CCTH (HpH nux HaJ'II/I‘II/II/I) Ha CTaauM OSKCIUIyaTalluH, KOHCCPpBAIUW W JIMKBHUIALIUU

KapbepoB, pa3pe3oB;
CTallMOHApHBIE HAOJIIOIEHUS 32 BOJOTIPUTOKAMU;
aHanu3 3PPEKTUBHOCTU CUCTEM JPEHAXKA;
TUIPOTe0JIOrnuecKasl CbeMKa MacCHBa TOPHBIX OPOJI;
reo(pu3nvecKue UCCIEI0OBaHUS B CKBAXKUHAX;
reOXUMHUYECKOE ONPOOOBaHUE TIOJI3EMHBIX U IIOBEPXHOCTHBIX BOJ;
TUIPOJIOTMYECKUE HAOIIOACHUS.

27.Pemenne O  HEOOXOAMMOCTH  JOTIOJHEHMsSI  TPSIMBIX  OMBITHO-
(UIBTPAIIMOHHBIX HCCIEIOBAHUNM KOCBEHHBIMH MeETOAaMu (PE3UCTUBUMETPHS,
pacxoioMeTpus, TEPMOMETPHSI) MPUHAMAET OopraHu3aIus, BeyIIas
THIPOTEOJIOTMYECKOe M3yUYEeHHE MAacCHBa, MO COTJACOBAHMIO C JKCIUTyaTHUPYIOIIEH
OpraHu3aluen.



28. Ha mecTOpOoXIeHUsX, CIOKEHHBIX OOBOJIHEHHBIMHU MECYaHO-TIMHUCTHIMU
OTJIOKEHUSIMH, HAONIOCHUS 32 YPOBHEBBIM PEXKUMOM TOJ3EMHBIX BOJ JOJKHBI
MPOBOJAUTHCA C OJHOBPEMEHHOM ¢ukcanuel (QUIBTPAIIMOHHBIX AehOpMaIIHid,
BO3ZHUKAIOIIUX B MACCUBE TOPHBIX MOPOJI MO JeHCTBUEM (DUIBTPAIIIOHHOTO TTOTOKA.
[Ipy MOKyMEHTHUPOBAHMM BBISBIEHHBIX JAedopManuii (HUKCUPYIOTCS XapakTep

nedopmaIiii, TMTOJIOTHISCKUNA COCTaB, BIIAXKHOCTh M TIOPUCTOCTD MTOPOI.

29. HaObmroneHnss 3a YpPOBHEBBIM PEKHMOM IMOJA3EMHBIX BOJ  JOJKHBI
MPOBOJAUTHCA C OJHOBPEMEHHON ¢ukcanuel (QUIBTPAIIMOHHBIX JehOpMaIIHid,
BO3HHMKAIOIINX B MACCHBE TOPHBIX TIOPOJI IO ICHCTBUEM (PHIILTPAIIMOHHOTO TIOTOKA.
[lpy JMOKYMEHTHpPOBAaHWH BBISBICHHBIX JeGopManuii (QUKCUPYIOTCS XapakTep

nedopMaluii, TUTOIOTHIECKUN COCTAB, BIAXKHOCTh M TIOPUCTOCTH MOPOI.

30. Habmtonenuss 3a ypoBHAMH (HAmopaMu) TOA3EMHBIX BOJ JOJKHBI
BBITIOJIHATBCS B OJTHO BpEMsl C 3aMepaMH BOJIONIPUTOKOB B TOPHBIC BBIPAOOTKH,

71eOUTOB BOZ103a00POB, YPOBHEH MOBEPXHOCTHBIX BOAOEMOB U BOJOTOKOB.

31. IlporpamMma HaONIOACHUN ¥ MapaMeTpbl HaOMIOIaTEIBLHOM CceTH 3a
TUAPOJMHAMUYECKUM PEXKUMOM TOJ3E€MHBIX BOJ Ha TOJISIX HSKCIUTyaTUPYEMbIX
KapbepoB, Pa3pe30B U MPUJIETAIONICH TEPPUTOPUU B 30HE BIMSHUS TOPHBIX paldoT

OIIPCACIIAIOTCA OpFaHHSaHHeﬁ, Beﬂymeﬁ rHAPOrcOJIOTNICCKOC N3YUCHHUEC MaCCHUBa.

32. I'nmybuna  HaAOMIOJATENBHBIX  CKBAXHH  ONpeAeNseTcs ¢ y4€ToMm
T€0JIOTMYECKOT0 CTPOCHHUS MPUOOPTOBOTO MAacCHBa, MPOEKTHOH U JOCTUTHYTON
ryOuHBl  Kapbepa, paspe3a. CKBaKHMHBI, BKIIOYas CKBKUHBI PETHOHAIBHON
HaOII0JaTeTbHOM ceTu (IPU UX HAJIUYWHU), JOJDKHBI OBITh 000PYI0BaHbI Pa3eiabHO
Ha BCE OCHOBHBIE BOJOHOCHBIE IUIACTHI (TOPU3OHTHI) B Mpelenax MpuOOPTOBOTO

MacCCHBa.

33. PesynbTarsl TUAPOrE0JIOTMYECKUX UCCIIENOBaHUN: IIOJIO’KEHHE
MOBEPXHOCTEN Jenpeccuu, paclpeeleHue HaropoB B NPUOOPTOBOM MACCHUBE -
JOJIKHBI OBITh MCIOJB30BaHbl IPHU pacyéTax YCTOMUMBOCTH YCTYIOB, CIOXEHHBIX

AUCIICPCHBIMU ITIOPOJaMHU, U 60pTOB KapbCpoB, pa3pe30B U OTKOCOB OTBAJIOB.

34.Ilo pe3ynbTaraM TUIPOreOJOTHYECKOrO HMCCIEIOBAHUS HE PEXKE OJIHOTO

pasa B T10A MPOBOAUTCA THAPOICOJOTHYCCKAasA CbCMKA, BBIIIOJIHACTCA IIPOTHO3

BOJOINPUTOKOB,  TIOJOKEHUS  TIOBEPXHOCTEM  JIENPECCHM,  PaACHPEHCICHUS
TUAPOCTATHYECKUX HaIopoB B pudbOPTOBOM MacCHBE. Mertoasl
TUAPOre0JIOTMYECKOTO IIPOTHO3a OInpeessieT opraHusaunus, BelyLIas

TuAPOrcOJIOTUYICCKOC H3YUYCHHUC MACCHMBA M COIJIACOBBIBAIOTCA B YCTAHOBJICHHOM

MOPSAJKE C IKCIUTYaTUPYIOIEW OPraHU3aluen.



35. [IporHo3 BOIOTMPUTOKOB B TOPHBIC BBEIPAOOTKH WM CTEIICHb BIHMSHHUS Ha
YCTOWYMBOCTH OOPTOB, YCTYNOB, OTKOCOB pabOT TIO BOJONMOHWXCHHUIO TIpU
IKCILTyaTaluu MECTOPOXKICHUS (ygacTka HEp) OTIPECINIIOTCS

reopUIbTPAITMOHHBIMH PacCUETaMHU.

V. TPEBOBAHUS K PACYUETY YCTOHUYUBOCTH BOPTOB "
YCTYIIOB KAPBEPOB, PAPE30B 1 OTKOCOB OTBAJIOB

36. YCcTOWYMBOCTH OOpPTOB, YCTYINOB, OTKOCOB OIICHMBAETCS IO HauOosee
HaMpsHKEHHOW TIOBEPXHOCTH CKOJBKEHUS B 3aBUCHMOCTH OT BO3MOXKHBIX BHUJOB U
dbopMm nepopMuUpOBaHHS YYACTKOB MAacCHBa TOPHBIX TOPOJ B COOTBETCTBUU C

TpeOOBaHUSIMH, YCTAaHOBICHHBIMU B TipriioskeHuH Ne 3 k [IpaBumam.

Haubonee nanpspk€HHash MOBEPXHOCTh OOpPTOB, YCTYNOB, OTKOCOB JOJIKHA
OMPENIENATHCS B OTHOIIEHUU paccMaTpUBAEMON KOHCTPYKUUU (TOPHON BBIPAOOTKH):
yCTYM; TpyNIa yCTyNnoB; OOPT; OTKOC; SApycC.

37. OneHKa yCTOMYMBOCTH OOpPTOB, YCTYIOB, OTKOCOB, OIpPEICICHHE WX
apaMeTpoB MPOU3BOJUTCS C YIETOM MPUPOJHBIX U TOPHOTEXHUUYECKHUX (PaKTOPOB HA

OCHOBC JCTCPMHUHHUPOBAHHOT'O U (I/IJ'II/I) BCPOATHOCTHOI'O IMOAXOA0B MCTOdAMMU:
IMPEACIbHOI'O PAaBHOBCCH,

YUCJIICHHOT'O MOJCINPOBAHUS HaHpH)KéHHO-I[eq)OpMI/IpOBaHHOFO COCTOAHUA

MacCCHUBa I'OPHBIX IMOPOI;
BapUallMOHHBIM.

Pacuérunie CXEMbI, METO pacqéTa NI uX KOM6I/IHaHI/I}I " IICPCUCHDb UCXOJIHBIX

AaHHBIX OIIPCACIISIIOTCA HpoeKTHOﬁ ,Z[OKYMGHT&L[PIGFI.

38. [Ipu neTepMUHUPOBAHHOM IOJXO0/I€ KPUTEPUEM YCTONUMBOCTHU SIBIISIETCS
Kod(puiMeHT 3amaca yCTOMYMBOCTU (OTHOIICHUE YJEPKUBAIOIINX U CIBUTAIOLIUX
CUJI Ha cpOPMHUPOBABIICHCS TOBEPXHOCTHU CKOJIbKEHHS ), KOTOPBIN TOHKEH OBITh HE
MEHbIIIE HOPMATHBHOTO, YCTaHOBIEHHOro B mpwioxkeHun Ne 4 k [lpaswmam. [lpu
BEPOSITHOCTHOM IOJX0JI€ KPUTEPUEM YCTOMUYMBOCTH ABJISIETCS KOA(DPUIIMEHT 3amaca
YCTOMYMBOCTH - JIONYCTUMAasi BEPOSITHOCTh pa3BUTHS JAedopMaliiid, KOTOpPHIC
ONPEIECISIFOTCA MPOCKTHOW JOKYMEHTAlUEW C YYETOM Pa3MELICHUS DIIEMEHTOB

UHQPaCTPYKTYypbl 00bEKTa HEJIPOTIOIb30BAHU.

39. Ilpu oneHke yCTOMYMBOCTH OTBAJIOB JOJKEH BBIMOJIHATHCA KOMILIEKC

paboT Mo 000CHOBAHMIO MapaMeTpoB OTBaJIOB. [Ipu sKcrTyaTanuy OTBanoOB BEAETCS



KOHTPOJIb WX COCTOSIHHS, a TIpH TIPEBBIINICHUN KPUTEPUEB O€30MacHOCTH,
YCTAHOBJICHHBIX TMPOCKTHOW JOKYMEHTAIMeH, pa3pabaThIBalOTCsI MEPOIPHUSATHS I10
YIIPABJICHUIO YCTOMYMBOCTHIO OTKOCOB B COOTBETCTBHM C mpuioxkeHueM Noe 5 k

[IpaBunam.

40. OueHKa yCTOMYMBOCTH OOpPTOB M YCTYIOB KapbepoB, pPa3pe30B TIpH
KOMOWHHPOBAHHOW pa3pabOTKEe MECTOPOXKICHUHN JTOKHA BBITIONHATHCA C YUETOM
MTOCJICIOBATEIIBHOCTH PAa3BUTHSI OTKPBITHIX M MOJ3EMHBIX TOPHBIX pabOT, XapakTepa
CABWKCHHSI W CIIOCOOOB YIPABICHHUS COCTOSHHEM MacCHBa TOPHBIX IIOPO,
KOHCTPYKTHBHBIX I1apaMETPOB CHCTEM OTKPBITOM M TMOA3EMHOW pa3paboToK,
TEXHOJIOTUU BEJACHUS OYpPOB3PBIBHBIX Pa0OT B COOTBETCTBHH C MPHUIIOKEHUEM Ne 6 K

[IpaBunam.

41. B oTHOmIEHHH OOBEKTOB BEJEHUS OTKPBITHIX TOpHBIX pabot Il kmacca
OMMACHOCTH W TPU KOMOWHHPOBAHHON pa3pabOTKE MECTOPOKICHUN pacyETh
YCTOMYMBOCTH OOpPTOB U YCTYIIOB KapbepoB, pa3pe30B [OJLKHBI BBIMOJHATHCS
Pa3AenbHO ISl BBIICIICHHBIX HA 3TAIl€ MHKEHEPHO-T€OJOTUYECKOT0 palilOHUPOBAHUS
MECTOPOXKJEHHUS Y4YaCTKOB MacCHBa TOPHBIX IIOPOJ € YYETOM OpPHUEHTHUPOBKHU

IPOTSHKEHHBIX MOBEPXHOCTEH 0CNIa0IeHUsI OTHOCUTEIBHO YCTYIIOB U OOPTOB.

42. BnusHue 3eMIIETPACEHUH Ha yCTONYMBOCTH OOPTOB M yCTYIOB Kapbepos,
pa3pe3oB U OTKOCOB OTBAJIOB YUUTHIBAECTCS B CEHCMUUECKU aKTUBHBIX paiioHax. [lyis
CKaJIbHBIX MaCCHBOB U MAaCCHUBOB JHMCIIEPCHBIX MOPOJI CO CTETIEHbIO BOJIOHACHIIICHUS
menee 0,9 wnu  kospduiumentom ¢unpTpauuu Oonee 100 m/cyT  BIUsSHUE
3eMJIETPSICEHUH TOMYCKAeTCsl HE YUUTHIBATD.

43. Pacuér ycroitumBocTM  OOpPTOB, YCTYIOB, OTKOCOB, CJOXEHHBIX
OOBOJHEHHBIMU JUCHEPCHBIMU CBSA3HBIMH IOPOJAMH, JOJDKEH HPOU3BOJIUTHCA C

ITPUBJICUCHHUCM CHGHI/IaJII/ISI/IPOBaHHOﬁ OpraHnu3anyu.

[Ipu mpOCTHIX THAPOTEOIOTNYECKUX YCIOBUAX JOITYCKAETCS BBIIIOIHATD PACUET
YCTOMYMBOCTH  OOPTOB,  YCTYNOB, OTKOCOB, CIIOKEHHBIX  OOBOAHEHHBIMU
JUCTIEPCHBIMUA  CBA3HBIMHU MOPOJAMH, HEAPOINOJIb30BATEIEM WIM IPOCKTHOU

OpTraHU3aluEH.

44. TTpu pacuére yCTOMYMBOCTH YCTYIOB KapbepoB U Pa3pe30B, CIOKEHHBIX
MOJIYCKAaJbHBIMU M JUCHEPCHBIMU TOPOJAMH, U OTBajoB, (OPMUPYEMBIX U3
TJIMHUCTBIX WM TMOJIYCKaJbHBIX MOPOA U (WJIM) U3 CMECH INIMHHUCTBIX U CKaJbHBIX
IIOpPOJ, JOJDKHO YYMTHIBATHCS BIIMSHUE HArpy30K OT CTAlMOHAPHO Pa3MELIEHHOTO
TOPHOTPAHCIIOPTHOTO OOOPYAOBaHUS B COOTBETCTBUU C mpuioxeHueM Ne3 k

[IpaBunam.



45. JInsg yCTYymNOB, CIOXEHHBIX OOBOJHEHHBIMU AHCTIEPCHBIMH TOPOJAMH,
JOJKHBI  BBITIOJIHATHCS OIIEHKA BO3MOXKHOCTH TPOSIBICHHUS  (DUIBTPAIIIOHHBIX
nebopManiii W TPEAyCMATPUBATBCS  MEPOMPHUATHS 1O  YOPABICHHUIO  HX

YCTOWYHBOCTBIO.

46. Onenka (pU3MKO-MEXaHMYECKMX CBOMCTB MacCHBa TOPHBIX MOPOJ JOJKHA
MPOU3BOJUTHCS TIO pe3yJbTaTaM JabOpaTOPHBIX W/WIU TIOJIEBBIX HUCHBITAHUMA |

M3YUYEHUS CTPYKTYPhl MacCuBa ropHbIX mopo (mpunoxkenune Ne 7 k IIpaBunam).

HpOLIHOCTHLIe CBOMCTBA nmopoa OTBaja AOJIKHBI OIMMPEACIIATHECA C y‘-IéTOM nux

IpaHyJIOMETPHUYECKOI0 COCTaBa.

Ha »kcrmyaTupyemblX MECTOPOXKICHUSX OIEeHKAa (DU3MKO-MEXaHHUEeCKUX
CBOWCTB MaccuBa TOPHBIX TMOPOJ YTOUHSETCS MO (akTaM MPOU3OIIEIIINX

nedopMaliii Ha OCHOBAaHUH PEIICHUN 00paTHOMW 3a/1a4yu.

47.Ha orane mnpeAnpoOeKTHBIX MpOpadOTOK M TEXHUKO-3KOHOMHUYECKUX
000CHOBaHMH NIPHU OTCYTCTBUU WH(OPMAITUU 110 TPOYHOCTHBIM U J1e(hOpMAITMOHHBIM
CBOMCTBAM MacCHMBa TOPHBIX TMOPOJ MOBEPXHOCTSIM OCJIA0JEHUN JOMYyCKaeTCs
MCIIOJIb30BaTh CIIPABOYHBIE MATEPHUAJIbI U PE3YJIbTATHI UCCIEIOBAHUN, IPOBEAEHHBIX

Ha MCCTOPOKIACHUAX (y‘—IaCTKaX He}lp) CXOXKUX I10 YCIIOBHAM 3aJICTAHU.

48. B xone mpoeKTHpOBaHUS MAJIsi KOHKPETHOrOo KOHTypa OOpPTOB Kapbepa,
paspeza W OTBaja Ha OCHOBaHMM OOOOIIEHHBIX pEe3yJbTAaTOB HHKEHEPHO-
re0JIOTUHYECKOT0 U TUAPOTE€0I0OrHYECKOr0 U3yYE€HNUs MACCUBA TOPHBIX IOPOJT JOJIKHBI

OBITh BBITTOJIHCHBI IMOBCPOYHBIC paC‘—IéTBI YCTOﬁqHBOCTH.

49. BnusHue KanuTalbHBIX TOA3EMHBIX TOPHBIX BBIPAOOTOK Ha pacuér
YCTOWYUBOCTH OOPTOB KAPhEPOB U Pa3pe30B HE YUUTHIBAETCH.

50. B nemsix mpumeHeHus (ampodanun) TEXHUYECKUX CPEeICTB U (MIIH) HOBBIX
TEXHOJIOTUH, OTJMYHBIX OT MPEIyCMOTPEHHBIX MPOCKTHOM JTOKYMEHTAIUEH,
JIOTyCKAeTCsl IPOBEICHUE COIJIaCHO YCTAHOBJICHHBIM TpPEOOBAaHUSIM OIBITHO-
NPOMBIIUIEHHBIX  ucnbiTaHui. [lo  pe3ynbraraM  MpoBeAEHHS  OMBITHO-
MPOMBIIUICHHBIX ~ MCTBITAHUM  [OCJIE€  MX  3aBEPIICHHUS  MOJArOTaBIMBAETCS
COOTBETCTBYIOIIIE 3aKIIOYECHUE CIECLUATU3UPOBAHHON OpraHu3aluen C OLCHKON
BO3MOXXHOCTHU PaclpoCTPaHEHUs pe3yIbTaTOB HAa O0BEKT IKCILTyaTalluH C YUYETOM €ro

paliOHUPOBAHUA.

51.ITlo pesynbraram pacuéra YCTOHYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB B
MPOEKTHOM JOKYMEHTAllUU ONpEeNeNsieTcs MIMpUHA OepM, BBICOTA YCTYIOB, YTJb
HaKJIOHAa YCTYIOB, B TOM YHUCJI€ pabouux, 1 OOPTOB U y4acTKOB OOPTOB Ha KOHEYHOM

W/WIU TPOMEXYTOYHOM KOHTYPE.



VI. MOHUTOPUHI YCTOMUYUBOCTHU BOPTOB U YCTYIIOB
KAPBEPOB, PABPE30B 1 OTKOCOB OTBAJIOB

52. B mporiecce 3KCIutyaTaluu OOBEKTOB BEIEHUS OTKPBITHIX TOPHBIX padoT
JUTS CBOEBPEMEHHOTO BBISIBJICHHS] OMACHBIX 30H M TPOTHO3UPOBAHUS OIMACHBIX
CUTyalluid JIOJDKEH BECTUCh KOMIUIEKC MAapKIIEHIEPCKUX, TE€OTEXHHUECKHX,
THAPOTEOJIOTHUECKMX M HWHBIX HAOMIOACHWH, JOCTATOYHBIX Jisi OOECICUECHUS
HOPMAaJbHOTO TEXHOJIOTMYECKOTO0 IHKJIa padoT, BKIIOYAIONIMN BU3YyaJbHBIC U
WHCTPYMEHTAJbHBIC HAOJIOJCHHS 32 YCTOWYMBOCTHIO OOpPTOB, YCTYMOB, OTKOCOB

(nasiee - MOHUTOPHUHT YCTOMYUBOCTH).

Mapkieiiepckiue HHCTpYMEHTAIbHBIC HAOMIOJCHUS B paMKaxX MOHHTOpPWHTA
YCTOMYMBOCTH ITPOBOJATCS B MOPSAKE, YCTAHOBICHHOM ITPOEKTOM ITPOM3BOACTBA
MapKIIEHIEPCKUX  pabOT,  YTBEPXKAAEMBIM  TEXHUYECKUM  PYKOBOJMTEIIEM

AKCIUTYaTHPYIOIIEeH OpraHu3altH.

53. TpeboBanus Kk cocTaBy pabOT MO MOHUTOPUHTY YCTOMYMBOCTH OOPTOB,

YCTYIIOB, OTKOCOB yCTaHOBJIEHBI B npuiiokeHuu Ne 8 k IIpaBuam.

54. BusyanbHble HaOJIO/IEHUS 32 YCTOMYMBOCTBHIO OOPTOB, YCTYIOB, OTKOCOB
JOJIKHBI IPOBOAUTHCS HE PEKE OJJTHOTO pa3a B MECSI CIIELIUATMCTAMU I€0JIOTMYECKON
U MapKuenaepckoi ciyx0 (reonoro-mMapkieiepckas ciyx0a) U crerualucraMu
rpynnbsl 1O MOHMTOPUHIY U 3aKJIOUYalOTCsl B (UKCAllUM BCEX IPU3HAKOB
HauMHAIOMMXCcsA aedopmanuii OOpPTOB, YCTYNOB, OTKOCOB, T'€OJIOTMUECKUX U
TOPHOTEXHUYECKUX (PAaKTOPOB, BIUSIOIIMX HA MX YCTOWYUBOCTH. s mpoBeneHus

Ha6HIOI[€HHﬁ MOTYT IIPUBJICKATHCA CIICHUAIIU3NPOBAHHBIC OpTaHU3allnuH.

Pe3ynpTaThl BU3yalbHOTO HAOJIOJIEHUS 3aHOCATCA B CHEIMAJIbHBIN KypHal
OCMOTpa COCTOSIHUSI OOpTOB, YCTYNOB, OTKOCOB U TOJIUCHIBAIOTCA JIUIIOM,
npousBeAmInM ocMoTp. O pe3ynbTrarax HaOMIOAEHMM B 00s3aTENIbHOM MOPSJIKE

MH(OPMUPYETCS TEXHUYECKUN PYKOBOJIUTEb IKCIUTYaTUPYIOIIEH OpraHu3alyi.

55. HcTpyMeHTanbHble MapKILeHaepcKue HaOI0AeH s 1JIs BbISBIICHUS 30H U
Y4acTKOB IpOsiBIIEHUs iepopmarinii 60pToB, yCTYIOB, OTKOCOB JIOJIKHBI OBITh HAUaThI
70 Hayayna JoObIYHBIX paboT B Kapbepe, paspese. llepuoaunynocts HaOmoAeHU B
3aBUCHUMOCTH OT (PAKTUYECKHUX TOPHO-TE€OJIOTMYECKUX YCIOBHI Ha MECTOPOKIACHHUU
yCTaHABJIMBAETC B MPOEKTE  MPOM3BOJCTBA  MapKILIEHJIEpCKUX  padoT
(Habmro1aTebHON CTAHIIMK ) U KOPPEKTUPYETCS 110 MEpe pa3BUTHS Je(hOpMaIIMOHHBIX



MIPOIIECCOB IO MEPE OTPAOOTKH MECTOPOKACHUS M1 HHTCHCUBHOCTH TIOHIDKCHUS paboT

B Kapbepe, HO HE MOXKET OBITh MeHee | pasa B roj.

Mapkieiinepckue paboThl, BKIIOYas WHCTPYMEHTAIbHBIE MapKIIeHIepcKue
HAONIONCHUS, TPOBOJATCA  MapKIICHIEPCKONW  CIy)kO0H  dKCIUTyaTHUpYIOIIeH
OpraHu3aiyu, 1100 MPUBJIEKAEMOU CIEIMATIU3UPOBAHHON OpraHu3alen, UMeroIe

JTUIEH3UIO Ha POU3BOACTBO MAPKILEHAEPCKUX PadoT.

56. Ha ocHoBaHMM pe3ynbTaTOB MOHUTOPHMHIA yYCTOWYMBOCTH Ha ydacTKax
MPOSIBJICHUS nedopmanuid, MPEBBIIAIOIINX Oy CTUMBIE 3HAYEHMUS,
MEePECMaTPUBAIOTCA PEXHUM, COCTAB MAPKIICHACPCKUX MHCTPYMEHTAIBHBIX M UHBIX
HAOJIOICHHUH U ONIPEIETISIOTCSI MEPOTIPUSTHS TI0 TIPUBEICHUIO BBISIBICHHBIX YYaCTKOB
B 6€3011aCHOE COCTOSIHUE, KOTOPbIE OTPAXKAIOTCS B IUIAHE Pa3BUTHS TOPHBIX padoT Ha

NpeACTOSIMN KaneHaapHbiil nepuoy (mpuiioxenue Ne 8 k [IpaBuiiam).

57. Ha o6bekTax BeZieHUs! OTKPHITHIX TOpHBIX paboT Il kitacca omacHocTH U ipu
KOMOMHHPOBAHHOU pa3paboTKe MECTOPOXKICHUS IKCIUTYaTUPYIOIICH OpraHu3auei
co3maéTcs crenuanbHas TpyIia o MOHUTOPUHTY U MPOTHO3Y YCTOMYUBOCTH OOPTOB,
yCTYIOB, OTKOCOB. CoCTaB TPYMIbl W JOJDKHOCTHBIE OOS3aHHOCTH YTBEPIKJaeT
TEeXHUYECKUN  PYKOBOAMUTENb  JOKCIUIyaTHpylolled  opraHuszanuu.  Hayunble
OpraHu3allMy MpPUBJIEKAIOTCS K padoTe TIpynnbl MO PEMIEHUIO TEXHUYECKOIO

PYKOBOJUTEIS 3KCIUTYaTUPYIOILEH OpraHU3alty.

CreunanpHasi rpynmna o MOHUTOPUHIY U IPOTHO3Y YCTOMYMBOCTH OOpTOB,
YCTYIIOB, OTKOCOB IIPOBOJUT aHAJIU3 pe3yJbTaTOB, IOJIYYEHHBIX B IIpoLecce
MOHHUTOPHUHTA YCTOWYUBOCTH (MapkIenepcKux, re€0TEXHUYECKUX,
TUIPOTE€OJIOTMUECKUX W WHBIX HAOJIOJEHUM), M3y4yaeT BbISBICHHbIE HapyIIECHUs
YCTOWYUBOCTH, YCTAHAaBIMBAET MPUYMHBI HUX BO3HUKHOBEHHUS, JAET MPOrHO3
BO3HUKHOBEHMsSI OIACHBIX CHUTyallud, OLIEHKY pHUCKAa pa3BUTHS JAepopMauuil u
BEPOATHOCTU HAPYIIECHUS YCTOMYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB, pa3padaThiBaeT

MpOTUBOAE(HOPMALIMOHHBIE MEPOIIPUSITHS.

58. IIpoaomKUTENbHOCTh MOHUTOPUHTA YCTOMUNBOCTHU SPYCOB OTBAJIOB IOCIE
OKOHYaHMS €r0 OTCBHIIKH ONPENEISIeTCs KJIacCOM CKIAAUPYEMBIX IIOpOA W

COCTOSIHHEM OCHOBAHHMA OTBAJIaA.

Ha orBanax, copMupoBaHHBIX Ha HAKJIOHHOM MPOYHOM MJIM HAKJIOHHOM
MHOTOJIETHEMEP3JIOM, a TaKKe€ Ha CJ1a0OM OCHOBAHMM, MOHUTOPHHI YCTOMYMBOCTU

AOJIKCH BBITIOJHATHCA 10 IMOJIHOTO 3aTyXaHHsA ITPOICCCOB CABUIKCHUAA.

Ha orBanax, copMHUpOBaHHBIX CKaJIbHBIMU MOPOJIaMU Ha TOPU30HTAIBHOM

MMPOYHOM HJIM MHOT'OJICTHECMCP3JIOM OCHOBAHHWH, MOHUTOPUHT YCTOP’I‘IHBOCTH MOXET



OBITH TIPEKpaIiéH IOCIe OKOHYAHHUS OTCHINKH, €CIM BEIWYUHBI AchopMaliuii He

OPCBBIMIAIOT JOITYCTHUMbBIX 3HAYCHHUH.

59. Ilpu KOMOMHHPOBAHHON pa3pabOTKe MECTOPOXKACHUN MPH OpraHU3aluu
MOHHUTOPUHTA YCTOMYMBOCTU JOJDKHBI MPETyCMATPUBATHCS METOBI (CIOCOOBI) |
CpEIICTBa KOHTPOJIA HAUYHS M COCTOSHUSA C(HOPMHPOBAHHBIX MYCTOT M TMOJOCTEH

MOA3E€MHOM YacTu OTpa6aTBIBaeMOl"O MCCTOPOXKICHUSA.

60. IIpu nukBuAaM (KOHCEPBAIIUN) 00BEKTa OTKPBITHIX TOPHBIX pabOT COCTaB
U 00BbEMBI MOHUTOPWHTA YCTOWYUBOCTH OMNPENETSIOTCS MPOEKTOM JMKBHIAINU

(xoHCEepBanMK) 00BEKTA.

61. O6mee pyKOBOACTBO M OTBETCTBEHHOCTH 3a OpPraHU3AIMIO BBHITTOJIHCHUS
paboT MO MOHUTOPUHIY YCTOWYHUBOCTH M OIEPATHBHOMY PEIICHHIO BOIPOCOB
oOecrieueHus yCTOWYMBOCTH OOPTOB, YCTYIOB, OTKOCOB BO3JIArarOTCS Ha

TCXHUYCCKOI'O PYKOBOAUTCIIA C-)KCHJ'IyaTI/IPYIOHIeﬁ OpraHu3anunu.

PykoBOACTBO M OTBETCTBEHHOCTBH 3a BBIIIOJIHEHHE PabOT MO MOHUTOPUHTY
YCTOMYMBOCTH OOPTOB, YCTYIOB, OTKOCOB BO3JararOTcs Ha PYKOBOAMTEIEH
re0JIOTUYECKOM, MapKIIEHIepCKOM CciTy:K0 M creuanbHON TPYMNIbl 10 MOHUTOPUHTY
(npy HaNMM4YMM) 3KCIUIyaTUPYIOLIEH OpraHU3allid B YAaCTH UX KOMIIETEHLIMM, a B
CllydasX IIpOBEJEHHUS TaKMX pabdOT Ha OCHOBAHMU JIOTOBOPOB IOApsANa - Ha

TCXHUYCCKOI'O PYKOBOAUTCIIA BKCHHyaTHPYIOHIGﬁ OpraHu3aluu.

VII. OIEHKA PUCKA PA3SBUTHUA JEPOPMALIUN U
HAPYIHIEHUSA YCTOMYUBOCTHU BOPTOB U YCTVYIIOB,
KAPBEPOB, PAZPE30B U OTKOCOB OTBAJIOB

62. Opranuzanusi, BeAylias SKCIUTyaTaldi0 W JIMKBUIALUIO (KOHCEPBAIHUIO)
00BEKTOB OTKPBITHIX TOpHBIX padot Il kiacca omacHocTH U IpU KOMOWHUPOBAHHOU
pa3paboTKe MECTOPOKACHHUS, TOJIKHA OCYIIECTBISATh OIIEHKY U YIIPaBICHUE PUCKAMHU
HapyLIEHUs! YCTOWYMBOCTH MX OOPTOB, YCTYNOB, OTKOCOB, Pa3BUTHUsl aBapUUHBIX
CUTyalluii, MUHUMHU3ALUA HETaTUBHBIX MOCIEACTBUNA OT pa3BUTUA AePOpMalUid,
MOTEePU YCTOMUMBOCTU OOPTOB, YCTYINOB, OTKOCOB U MX JIOKAJbHBIX YYacTKOB (Hayiee
- OIICHKa PHUCKOB) B cOOTBeTCTBHM C mpuiioxeHueM Ne 9 k Ilpasunam. K onenke
pa3BUTHS pUCKa AepopMalluii, HAPYIICHUs yCTOMUYUBOCTH, pa3paboTKe MEPOTIPUITHIA
[0 YIPABJICHHUIO PHUCKAMHM JOIYCKAaeTCs MPUBICUYCHHUE CIIE HUATN3UPOBAHHBIX
OpraHu3alui [0 PEHIEHUI0 TEXHUYECKOrO0 PYKOBOJIWUTEINS SKCIUTyaTHUPYIOLIEH

OpTraHu3alNu.



OrneHKa PUCKOB BBHITIONHSCTCS TPU MPOSKTUPOBAHUU OOBEKTOB BEICHUS
TOPHBIX paboT, a B MPOIECCE AKCIUTyaTalliu KaphepoB, Pa3pe30B U OTBAJIOB - MPHU
MIPEBBITIICHUN KPUTEPUEB 0e301acHOCTH, YCTaHOBJICHHBIX MPOEKTHOM
JOKYMEHTAIMEH, BBISIBICHHBIX B MPOIECCE MOHHUTOPWHTA ycTOHYMBOCTH. OICHKA
PHUCKOB MPOBOJUTCSI HA OCHOBAaHUHU KOJIMYSCTBEHHOTO W/ KaYECTBCHHOTO aHAIN3a
BEPOSTHOCTH BO3HMKHOBEHHUs Ne(DOpMAalMUd M TSDKECTH UX TPEIIOIOKUTEIIBHBIX

OCJIEACTBUH.
63. OneHka u yrpaBJICHUE pUCKAMH HAPYIICHUS YCTOMYMBOCTH BKITFOYACT:

NepeueHb OMACHBIX (PAKTOPOB, MPUBOASIIMX K BO3HUKHOBEHHUIO PHCKOB
Pa3BUTHSI aBapUUHBIX CUTYaIlMi, CBSI3aHHBIX C HAPYLIICHUEM YCTOMYMBOCTH OOPTOB,

YCTYIIOB, OTKOCOB,;

peecTp BO3MOXKHBIX PHUCKOB HAapyUIEHHUS YCTOMYMBOCTH C PE3YJbTaTaMH HX

OLICHKH;

MCPONPUATHUA B CJIy4aC NPCBLIICHUS YPOBHA PUCKAa BO3MOXHOI'O PAa3BUTHUA

aBApHM M OLICHKY PHCKA PAa3BUTUS aBapUU MPHU UX PEATU3ALINH;
OIIEHKY () PEKTUBHOCTH MEPOTIPUATUH TIO CHUIKEHUIO PUCKOB.

64. Ouenka pucka M pa3paboTKa MEpONPUSATUN 1O CHIDKEHUIO pHUCKa
HapyLIEHUs] YCTOMUYHUBOCTH COCTABISAIOTCS U OOHOBJISIOTCS IPYIIION 110 MOHUTOPUHTY
U TMPOTHO3Y YCTOWYMBOCTH OOPTOB, YCTYNOB M OTKOCOB, CO3JaHHOM M3 uMcla
CHEUAINCTOB IKCIUTyaTUPYIOUIEH OpraHu3alyy, C MPUBICYEHUEM CHEIUAINCTOB

CJ'IY)K6I>I IMPONU3BOACTBCHHOI'O KOHTPOJIA UJIN CHGHI/IaJIHSI/IpOBaHHOﬁ OpraHHSaHHeﬁ.

VIII. YIIPABJIEHUE YCTOMUYHUBOCTHIO YCTYIIOB,
BOPTOB KAPLEPOB, PASPE30OB U OTKOCOB OTBAJIOB

65. Ha ocHOBe KOHTpOJIS 32 COOMIOACHUEM MIPOEKTHBIX PELIEHUH, pe3yJIbTaTOB
MOHHUTOPHUHTIA, a A1 0OBEKTOB OTKPBITHIX ropHbIX padotr Il kiacca omacHocTH U
OLICHKH T€OMEXaHUYECKUX PUCKOB pa3padaThIBAIOTCS MEPONPUATHS MO YIIPABICHUIO
YCTOWYUBOCTHIO, YCTYIIOB, OOPTOB Kaphepa, pa3pe3a M OTKOCOB OTBaja (lajee -

MEpOTPHUSITHSI) B COOTBETCTBHM ¢ npuiioxkeHueM Ne 10 k Hacrosmum [IpaBumam.

66. 3HaueHHsT BEIWYWH JOMYCTHUMBIX W KPUTHYECKUX aedopmaiii O0pTOB,
YCTYIOB, OTKOCOB, TOPHBIX BBIPAOOTOK M OOBEKTOB, PACIOJOKEHHBIX B 30HE
BPEIHOTO BIMSHUSA TOPHBIX pa3pabOTOK, B pe3yJbTaTe€ KOTOPHIX BO3MOKHBI
BO3HMKHOBEHHE YTPO3bl NMPUYMHCHHUS BpeJa >XW3HHU, 30POBBIO0 TPaKIIaH, Bpeaa

OKpYXKaloIllel Ccpele, a TAaKKE YIpO3bl YPE3BBIYAWHBIX CUTyallUd TEXHOTEHHOTO



xapakrepa) (mamee - KpUTHYECKHE aeopmariui), ITODKHBI OBITH OMpEIeSICHbBI
MPOCKTHOM JIOKYMEHTAIlMCH W yTOYHATHCS B IIpoOIlecce SKCIUTyaTallid OO0BEeKTa

BEJICHUS OTKPBITHIX TOPHBIX pa0OT B MPOEKTE MPOU3BOICTBA MAPKIIEHAEPCKUX padoT.

67.1lpu oOHapyXKeHMM TIPU3HAKOB HAPYUICHUS YCTOWYMBOCTH  WJIHU
KpUTHYECKUX  Jedopmamuii  MepompuaTHs JTOJDKHBI  pa3padaThiBaThCs IS
KOHKPETHBIX YCJIOBHI, YTBEPKAATHCS TEXHUYECKUM PYKOBOAUTEIIEM
AKCIUTYaTUPYIOUIEH OpraHu3aluy U BKIIIOYAThCA B IJIAHbI pa3BUTHS TOPHBIX padOT Ha

MPEACTOAIINN KaJCHIapHbBINA MIEPUO.

['opHbIle pabOTHI HAa 3TOM y4YacTKe JOJDKHBI OBITh MPEKPAIICHbI 10 MPUHATHS
Mep, 00ecTeunBalOIINX YCTOMYMBOCTh MaccuBa. ['OpHBIE pabOTBI MOTYT OBIThH
BO300HOBJICHBI C pa3pelieHUs] TEXHUYECKOTO PYKOBOJIUTENS OSKCIUTyaTHUPYIOIIEH
OpraHu3aluyu 1O  YTBEPXKACHHOMY WM  M[AaclopTy, MPeayCMaTPUBAIOLIEMY

HEO0OXOUMBIC MEPBI 0€30ITaCHOCTH

68. IoJoKHOCTHOE  JIMIIO, OCYIIECTBIISIONIEe KOHTPOJb 3a BBINOJHEHUEM
MEPOMNPHUATHI 1O OOECMEeYEHUI0 YCTOHYMBOCTH OOpPTOB, YCTYIMOB, OTKOCOB,
HA3HAYAETCsl OPraHU3alMOHHO-PACHIOPSAUTEIbHBIM JIOKYMEHTOM PYKOBOAUTENS
AKCILTYyaTUPYIOLIEH OpraHu3aluu c YCTaHOBJICHUEM NEePUOIMYHOCTH
peOCTaBICHUs] MHPOPMALIMU TEXHUYECKOMY PYKOBOJMTENIO 3KCIUIYaTUPYIOLIEH

OpraHu3aluu.

69. B muiane MeponpusaTHI MO JIOKaIM3alMM U JUKBUAAIMH TOCIEICTBUN
aBapHil Ha ONIaCHOM IMPOU3BOJACTBEHHOM OOBEKTE HEJPOIOJIb30BAHUS JOJIKHBI OBITH
IPEyCMOTPEHBI COOTBETCTBYIOIINE MO3UIUHU MO 00ECNEeYeHUI0 OE€30MacHOCTU MpU
BBISIBJICHUM KPUTHYECKUX 3HAUCHUM nepopManuu OOPTOB, YCTYNOB, OTKOCOB. Mephl
pearupoBaHusi I€pcOHaja Ha HapylUIEHHE YCTOMYMBOCTH HSKCIUTYyaTHPYIOIIAs
OpraHu3alusi  yCTaHAaBIMBA€T  CAMOCTOSATEIBHO  WJIM €  [PHUBJICUECHUEM
CHEUAIN3UPOBAHHON opraHu3auuu. [Ipu BBISBICHMM KPUTHUECKUX 3HAUYECHUU
nedopmaniud OOPTOB, YCTYHOB, OTKOCOB JOJKHBI BBIMOIHATHCS MEPOIPUSITHS IO
CHACEHUIO JIOJeH W JIMKBUJALMU aBApUHU, MPEAYCMOTPEHHbIE MO3ULHUSAMU IUIaHA

MEPONPUATHUH T10 JIOKATIU3ALUN U JIMKBUIALUU [TOCIIEACTBUNA aBapUM.

70. MeponpuaTtus 1o JoKaIu3aluu ¥ JUKBUAALMY [TOCIEICTBUNA 00pyILIEHUH,
CABM)XEHHM OOPTOB, YCTYINOB, OTKOCOB JIOJKHBI IIPOBOJIUTHCSI HA OCHOBAHUU MPOEKTA
MpoU3BOJICTBA  padoT, YTBEPKIEHHOTO TEXHUYECKUM  pPYKOBOAMTEIIEM
AKCIUTYyaTUPYIOIIEH OpraHu3aluy, U JOKHBI ObITh BKJIIOYEHBI B IUIAH JMKBUIALUN

aBapHH.



71. BypoB3pbIBHBIC pabOThI B MacCHBaX CKaJbHBIX M IMOJYCKaJIbHBIX TOPHBIX
OPOJT BOJM3H MPEeTLHOT0 KOHTypa OopTa Kapbepa, pa3pe3a HeOOXOIMMO BECTH C

y4E€TOM OTPAaHUYCHUI, YCTAHOBIEHHBIX MTPOECKTOM OypOB3PBIBHBIX PalboT.

72.B wmaccuBax IHWCIEPCHBIX TIOPOJA, CKIOHHBIX K HAOyXaHUIO WIH
pa3MOKaHHIO, TIPU OTBaTOOOPAa30BaHUM JOJKEH OBITh OPTaHU30BaH IPEHAXK, CTOK
JOKJIEBBIX U TAJIBIX BOJ B COOTBETCTBHM C TEXHUYECKUMH PEIICHHUSIMHU MPOEKTA Ha
O0TpabOTKy MECTOPOXKIEHUS WU PEKOMEHAAINSIMHU, COTJIACOBAaHHBIMU C TIPOSKTHOU

opraHuzaluei, pazpaboTaBIieii IPOeKT Ha OTPaOOTKY MECTOPOKICHHMS.

73. Ilpyu KOMOWHUPOBAHHOW pa3pabOTKe OMpeneNieHUE MPEACIbHBIX YIJIOB
OOPTOB KaphepoB, Pa3pe30B U OTKOCOB OTBAJIOB HEOOXOAMMO OCYIIECTBIATH C YIETOM
napamMeTpoB TMOA3EMHBIX TOPHBIX BBIPAOOTOK HArpy30K OT CTallMOHAPHOTO

TOPHOTPAHCIIOPTHOTO 000PYAOBAHUS.

74. Tlpu BBIOOpE aHATWTHYECKUX CXEM pacyeToB YCIOBHH (HOpMHpPOBAHUSA,
ne(GOopMHUpPOBaHUS M OLEHKH YCTOMYMBOCTU OOpPTOB, YCTYIIOB KapbepoB, pa3pe3oB,
OTKOCOB OTBAJIOB, KOO(Q(UIIMEHTOB 3amaca UX yCTOWYMBOCTH, NMPH OLEHKE (HPU3HUKO-
MEXaHUYECKUX CBOMCTB MacCHUBa TOPHBIX MOPOJI, PUCKOB pa3BUTUA AehopMaluil U
HapyLIEHUs] YCTOMYMBOCTH OOPTOB, YCTYIOB KapbepOB, pa3pe30B U OTKOCOB OTBAJIOB,
a TakXke IMpU TMOArOTOBKE MEpONpUATHM (TpeOdoBaHMI) 1O  yNpPaBIEHUIO
YCTOWYUBOCTBbIO OOpPTOB, YCTYNOB, OTKOCOB JOIYyCKA€TCS NPUMEHEHHUE METOJ/I0B
YHUCJIEHHOTO MOJEIMPOBAHUS YCTOMYMBOCTH OOPTOB, YCTYIIOB KapbepoB, pa3pe3o0B,
OTKOCOB OTB&JIOB HAa OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTUW, 3D 4HCIEHHOrO

MOJACIUPOBAHUA.

[Tpunoxenue Ne 1
Kk PefepaabHBIM HOPMaM U MpaBUiIaM
B 00JIaCTH MPOMBIIITIEHHOU
oe3onacHoctu "lIpaBuna
oOecrieueHust ycTOWYMBOCTH OOPTOB
U YCTYIIOB KapbepoB, pa3pe30B U

OTKOCOB OTBAJIOB", YTBEPKIECHHBIM
npukazoM PenepaabHOM CIyKObI 110
HKOJIOTMYECKOMY, TEXHOJIOTMUYECKOMY

U aTOMHOMY HaJ30py
or" " 2020 1. Ne



NHXEHEPHO-TEOJTOI'MYECKOE NU3YYEHUE U
PAMTOHUPOBAHUE MACCHUBA I'OPHBIX IIOPO/I
MECTOPOXIAEHUSA

1. Ilopoasl W pyAbl MECTOPOXKIAEHUW MAENATCA Ha KIACChI MO MPOYHOCTH

CTPYKTYPHBIX TUTOB (Tabmwuia 1). J[is kaxkaoro kinacca mopoJ onpeaensercs Habop

XapaKTepucTuK (Tabnuima 2).

Tabnuna 1 - Knaccel ropHBIX TOPOJ B 32aBUCUMOCTH OT MMPOYHOCTH CTPYKTYPHBIX

CBSI3EH
Kinacc nopon Onucanue nopoj XapakTepucTruka [TIpoynocTHbIE dusznyeckKue
CBOMCTBA CBOMCTBA
IA. ITpounsle HesriBerpensie u | CnabotpeuiuHoBarsie, | Conpotusnenuto | [InotHocts Gonee | Pa
CKaJIbHBIE c1ab0OBBIBETpEIIbIC citabo CcoKaTuro 0osee 2,65 r/emM’,
WU3BEPKEHHBIE U BBIBETPUBAEMBIE, HE 50 MIl1a, MOPUCTOCTH JTOJTH
Metamoppuueckue | HaOyxaroT, B 0opTax |pas3pbIBy Oojee 3 MPOIICHTA
MOPOJIbl, KPENKHE KapbepOB HE MITa. Kpenoctb CkopocTthb
0CaJIOYHBIC: HaOJIIOTAt0TCS fip > 8. pacrpocTpaHeHUs
KBaplLEeBbIe MJIACTUYECKUE MPOJOIBHBIX
MeCYaHUKH, nedopmariiu. BOJIH Vp Oosee
W3BECTHSIKH, XapakTepHa 4,0 km/c.
KOHTJIOMEpaThl AQHU30TPOIUS CBOMCTB
B YCIIOBUSX
€CTECTBEHHOI'O
3aJleraHus
IB. N3BepxeHHBIE U TpewmuHoBarsle, Conporusnenuto | [Inoraocts 2,20 - [ Pa
[TonyckanbHble | MeTaMOppUUYECKUE WHTEHCHUBHO cxatuto 8 - 50 2,65 r/em?®, M

mopoAabl, OCAAOYHBIC:
TJIMHUCTBIC U
NECYaHO-TIIMHUCTBIC
CJIaHIIbI, I'TMHUCTBIC
N U3BCCTKOBUCTEBIC
NNCCYaHUKHU,
ApPTUJUIATHI,

AJICBPOJINTEI,

BBIBETPUBAIOTCS, HE
HaOyXaroT, He
pa3MOKaroT, HE

IUIACTUYHBI.
XapakrepHa
AQHU30TPONUS CBOWCTB

B YCJIOBHSX

MlIa,
ConpoTuBieHue
paspbIBy 2 - 3
Mlla. Kpenocts
fip=4-8.

MTOPHUCTOCTH JI0
15%. Ckopoctb
pacmipocTpaHeHUS
MPOJOTBHBIX
BOJH Vp ot 2,0 1o
4,0 xm/c.




Mepreiu, €CTECTBEHHOI'O
M3BECTKOBUCTHIE 3aJeraHusl.
KOHTJIOMEpAaTHl,
Opexunu, yrim
IHA. Kamenucreie u [Topoabl Cuenienne | IlmotHocts 1,40 -|Pa
JucnepcHsie 111e0EHOYHbIE nepopMupyroTcs MHUHHUMaJIBHO 1,90 r/em?, M¢
PBIXJIBIE HaKOIUICHUS, TUTACTHYECKH. WM TIOJTHOCTBIO | MOPUCTOCTH 25 -
HECBSI3HbIE raJICYHUKH, IECKU OTCYTCTBYET, 40%. CxopocTb
Kpemnocts fi, < | pacmpocTpaneHwst
2, C)KUMaEMBI. TIPOIOJIBHBIX
Bosu 0,2 - 1,8
KM/C.
1B. CunbpHOBBIBETpEIIbIE Habyxator, IIpounocTs [InoTHOCTH Pa
JucnepcHbie WU IIOJTHOCTBIO pa3MOKaroT, 3aBHUCUT OT or1,10-2,10 | ¢
MSITKHE JIe3UHTETPUPOBAHHBIE TUTACTHYHBI, BJIQKHOCTH H r/eM’,
CBSI3HBIC M3BEP)KCHHBIC U WHTEHCUBHO TUTOTHOCTH, HO MOPHUCTOCTh
MeTamMop(HuUIeCcKHe, BBIBETPUBAIOTCS U | Bcerja MeHee 8 ot 20 - 80%,
BCE Pa3HOBUIHOCTHU OCBINAXTCS MlIIa Kpenocte BJIA)KHOCTh
TJIUH, CYTIECH U fip < 2. ot 10 - 80%.
CYTJIMHKH, MEJI, CkopocTth
MOpEHHBIE U pacrpocTpaHeHUs
JIeIIIOBUANIbHBIE IIPOOJIBHBIX
OTJIOXKEHUs BOJIH U3MEHSIETCS
ot 0,3 no 2,2
KM/C.
I1. [Topoer ocoboro ["opHBIE TOPOIBI XapaKTepU3yeTCs CIeU(PUICCKUMU E
Crnenuduunsle | cocTaBa, COCTOSHUS U CBOMCTBaMU, TPeOYIOT CIELUAIbHBIX METOJIOB oT
CBOMCTB WCCIICIOBAHUI Y MHIUBUTyaIbHON OIIEHKH

Tabnuua 2 - [lepedyeHb XapakTEpPUCTHK T'OPHBIX MOPOJ, YCTAaHABIMBAEMBIX B XOJI€

HHXXCHCPHO-T'COJIOTUICCKUX I/ICCJ'ICI[OBaHI/Iﬁ

Kiacc nopon

IlepeueHb XapaKkTEpUCTUK

CxkanpHbIE 11

1A)

IOpoA,  IUIOLIA/Ib

neTporpaduueckuii

opoxsl (kiacc  |I'enesuc

MOIIIHOCTb,

pacnpocTpaHeHus,

CoCTaB

CTPYKTYPHO-TEKTOHHYECKHE OCOOCHHOCTH MacCCHBa,

nmopona,




XapakTep 3ajJeraHus CJ0eB (TOPU3OHTAJIBHBINM,
HAKJIOHHBI WM KpPyTONaJarolluii), MPOYHOCTHBIE
XapaKTepUCTUKU TMOpoJa (MPOYHOCTh HA CXKATHE,
pacTsKeHHe, CUEIIEHUE, YTOJl BHYTPEHHETO TPEHUS )
U TIOBEpXHOCTEW ociabienus, AepopMallioHHbIE
CBOWCTBA  MOPOJ, IUIOTHOCTH B  YCJOBHUAX

C€CCTCCTBCHHOI'O 3aJICTaHUA

[TonyckanbHbIE TOPOIBI
(kmacc IB)

['eHe3uc mopon, IIOMAAb HMX PacCHpPOCTPAHEHUS,
MOIITHOCTb, neTporpaduuecKuit COCTaB,
CTPYKTYPHO-TEKTOHUYECKHE OCOOCHHOCTH MAacCHBa,
XapakTep 3ajeraHusi cioeB (TOPU3OHTAIbHBIM,
HAKJIOHHBIM WM  KPYTOMNAJAoIIHii), MIOTHOCTh
IOPOJI B YCIOBHUSIX €CTECTBEHHOIO 3aJIEraHus,
IJIOTHOCTh  CKEJIETa, IOPUCTOCTh, €CTECTBEHHAA
BJI&JKHOCTh, IIPOYHOCTHBIE XAPAKTEPHUCTUKHU ITOPOJ
(IpOYHOCTH HA CXAaTUE, PACTSHKEHUE, CIIEIICHUE,
yrojd BHYTPEHHEro TpPEHUs) U TMOBEPXHOCTEH
ocla0yeHusi, HaJIW4yue TJIMHUCTBIX CIIOEB U
IIPOCJIOEB, NMPUYPOUYEHHOCTh K 30HAM HAPYLICHUN

U/ KapCTOBBIM 00pa30BaHUSIM

JlucnepcHble opoibl (Ki1ace

I):

I'enesuc IMopoa; Iomaab pacipoCTpaHCHU,
MOIIHOCTB, JIUTOJIOTHYCCKUC 0C066HHOCTI/I;

XapaKTep 3aJICTaHuA (FOpI/ISOHTaJIBHBIﬁ NI

HAKJIOHHBIN); XapakTep 3aJIeraHusl CJIOEB
(ropu30HTAIBHBIH, HaKJIOHHBIN 158105
KpyTONAJaioluii),  MUHEpalbHas  IUIOTHOCTD,

IUIOTHOCTh TIOPOJ B  YCJIOBHUAX €CTECTBEHHOIO
3ajJleraHus, [IUIOTHOCTb  CKeJeTa, IIOPUCTOCTb,
€CTECTBEHHAasl  BIAXHOCTb,  CLECIUICHHE,  yIoil
BHYTPEHHETO TPEHUS, TPAaHyJIOMETPUUYECKUN COCTAB;
HaJlM4M€  IJIMHUCTBIX  CJIOEB W IPOCIIOEB,
OPUYPOYEHHOCTh K 30HAM HapyLIICHUWA W/WIH
KapCTOBBIX OOpa30BaHMM, HJisi CBSI3HBIX MOPOJ -
Ha0yXaeMoCTbh, IIPOCaOYHOCTH, YUCJIIO0

IIJTACTUYHOCTH M IMTOKAa3aTCJIb KOHCUCTCHI NN




Hnsa  mHoOronetHemep3nbix | TeMmepaTypHbli  PEXHM  MOPOJ, TPaHULIBI
ropubix mopona (kmacc III) |kpuoreHHON 30HBI, TIyOMHA CE30HHOTO OTTAWBAHMS
JIOTIOJTHUTEIIBHO 151 MpOMEP3aHus, KOHTYPBI 151 rayOonHa
YCTaHABJIMBAKOTCS: pacpOCTPAHEHUSI TAJIMKOB, XapAKTEP HW3MEHEHHUS
(GU3UIECKO-MEXaHUISCKUX CBOWCTB TOPOJ  TPH

OTTauBaHHUU

2. CoctaB, 00bEM MW METOJHMKA WHXKCHEPHO-TCOJIOTHUYECKUX HCCIICI0OBaAaHUI
ompeaenseTcss MPOSKTHOM oOpraHu3alueid U 3aBUCSAT OT CTAJAUU H3YYEHHOCTU H
OCBOCHHSI MECTOPOXKICHUS, CTEIEHU CJIIOKHOCTH €ro HHKEHEPHO-TEOJOTHYECKOI0
cTpoeHusi. Pe3ynbTaThl MHXEHEPHO-TEOJIOTUYECKUX  MCCICOBAHUN  JTOJDKHBI
obOecricunBaTh TOJNydeHUE WH(QOpMAIMM JJIS PEIICHUS 3aJad COOTBETCTBYIOIICH

cTaanun OCBOCHUA MCCTOPOKIACHUS.

3. Ha momckoBoii u OOCHOYHBIX CTaAHAX TCOJIOIOPAa3BCAO0YHBIX pa60T
YCTAHABJIMBACTCA XAPAKTCPUCTHUKA HWHIKCHCPHO-TCOJIOTHYCCKUX YCHOBI/Iﬁ paﬁOHa,
OCHOBBIBAasJICb Ha  PpC3yJibTaTaX TICOJIOT0O-ChbCMOYHBIX pa60T, FCO(l)I/ISI/IlICCKPIX
HCCHCHOB&HHﬁ, daHaJIn3a YCJIOBI/Iﬁ pa1710Ha I/ICCJ'ICIIOBaHI/Iﬁ U XapaKTCPpUCTUK

AHAJIOI'MYHBIX MCCTOpO)KIIGHPIfI.

4. Ha craauu neTajibHOM pa3BeKH MECTOPOXKACHUHN (TEXHUKO-IKOHOMUYECKOE
000CHOBaHME TMOCTOSHHBIX KOHIuIMK (fanee - TDO)) MHKEHEPHO-TEOJIOTUUECKUE
YCJIOBHS JIOJDKHBI OBITh M3YUYEHBI C JCTAIBHOCTHIO, OOECleunBaroeid Mmojsy4eHue
UCXOJIHBIX JIAHHBIX JUISI COCTABJICHUS TPOEKTa pa3padOTKH MECTOPOXKIACHUS.
NHxeHepHO-TeoN0THUeCKHEe UCCIIeI0BaHUs JOJKHBI OXBAaThIBATh 30HY OPYACHEHUS U

BMCIIAIOIIUX ITOPOM.
KomuuecTBo WHXCHCPHO-TCOJIOTHICCKNUX CKBAKUH JOJIKHO COCTABIIATD:

UL TPOCTHIX  ycloBUM - He MeHee 8% OT o0OImero KoJu4ecTBa

rcoJIOropa3BCIOIHbIX CKBAXXUH,

JUISL YCJIOBUM CPENHEH CIIOKHOCTU - He MeHee 12% oT o011ero KojaudecTBa

rcoJIOropa3BCIOYHbIX CKBAXXKUH,

JUISL  CIIOKHBIX yCJIOBHHM - He MeHee 15% or oOmero KojguyecTBa

rcoJIOropa3BCI0YHbIX CKBAXKHWH.

Ha cragum pgeranpHO#l pasBenku mectopoxkaeHuit (TOO moCTOSHHBIX
KOHJIUIIMK) JTOTIOJTHUTEIBHO WHKEHEPHO-TEOJIOTUYECKHE CKBOXUHBI OypsAT Ha

MOTEHIIMAJIbHO HEOJaronpusTHBIX 1O yCTOWYMBOCTH YydacTkax. Ha HauOoinee



CIOXXHBIX IO MHKCHCPHO-TCOJIOI'MUYCCKUM YCIOBHAM MCCTOPONKIACHUAX IMPOBOIATCA

JIOTIOTHUTENbHBIE UCCIIEIOBAHUS IO pa3pad0TaHHBIM MPOTPAMMaM.

I[OHYCKaeTCSI COBMCIIATH HHXXCHCPHO-TCOJTOITHNYCCKUC CKBaXHMHBI C

reoJIoropa3BCJ04YHbIMU.

[Ipn Hamuuuu OOHAKEHWH CKaJbHBIX IMOPOJ JOMOJHUTEIHLHO MPOU3BOIUTCS
M3y4YeHHUE MapaMeTPOB €CTECTBEHHOUM TPEIIMHOBATOCTH (KOJIUYECTBO U OPUESHTUPOBKA

OCHOBHBIX CUCTEM TPELIUH, UX TYCTOTa, IPOTSHKEHHOCTH ).

5.Ilo pe3ympraTaM HHXCHEPHO-TCOJIOTHYCCKUX HCCICAOBAaHUN Ha CTaJIHH

MNPOCKTUPOBAHUA JTOJKHBI OBITH IMOJIYYCHBI:

XapaKTePUCTUKH  MPUPOJHO-TEOTpAPUIECKUX  YCIOBUH, T'€OJIOTHUYECKOTrO

CTPOCHHA, TCKTOHUKHU paﬁOHa U MECTOPOKIACHUA,

VHKEHEPHO-TEOJIOTUYECKUE XAPAKTEPUCTUKU paliOHA H  MECTOPOXKICHUSA
(pacrpocTpaHEHHOCTh OCHOBHBIX METpOrpauyecKux THUIIOB TIOPOA W Py, THUII
KOHTAKTOB, KOJIMYECTBEHHBIE XapaKTEPUCTUKU TPEUIMHOBATOCTH, PACCIOECHUS,
AHU30TPOIUHU TIOPOJI, 30H U TIOBEPXHOCTEH OCIA0ICHUS, HAMPSHKEHHOTO COCTOSHUSA,

(PM3UKO-MEXaHUYECKUX CBOMCTB ITOPOJI);

JJI paﬁOHOB pacpoCTpaHCHusA MHOTOJICTHCMCP3JIbIX TOPHBIX IMOPOI -
XapaKTCPUCTUKNU KPHOTCHHOCTU MACCHUBA, JIBAUCTOCTH W TCMIICPATYPbI, TOJIIHWHBLI
CJIOSI CE30HHOI'O IMPOMEp3aHUsi, XAPAKTCPUCTUKHU HWHIKCHCPHO-TCOKPHOJIOTHYCCKUX

IMpOo1CCCOB,

IIPOTHO3HAA OLICHKA BO3MOXHBIX U3MEHECHU U HHXCHCPHO-T'COJIOTUICCKUX
YCJ'IOBI/Iﬁ HpHpOIIHOﬁ Cp€abl W BO3HHUKHOBCHUA He6HaFOHpI/IHTHBIX HHXXCHCPHO-
Ire0JIOTUUYCCKHUX SBJICHUN Ha MCCTOPOXKIACHUU U npnnera}omeﬁ TCPPUTOPUU TOPHOT'O

O0TBOJA.

6. B cimywsae mepecMoTpa MpPEeIyCMOTPEHHBIX MPOEKTOM MacmTaboB U
TEXHOJIOTUU 100BIYH, CTIOCOOO0B BCKPBITUS U OCYIIEHUSI MECTOPOKICHUS MPOBOIUTCS
JIOTIOTHUTENIbHOE MHKEHEPHO-T€0JI0rnyeckoe ero uydenue. Ha skcrryatupyeMbix
MECTOPOXKICHUSIX  YTOUHSIOTCSA  HEAOCTaTOYHO  M3YyYEHHbIE  HMHXKEHEPHO-
reoJIOTUYECKUE YCIoBUs (DJIaHTOB, TITyOOKHX TOPU30HTOB, 0OOCOOJIEHHBIX PYJIHBIX
Ten. Jlsi MOBBIIEHHs TOCTOBEPHOCTH MPOTHO3HBIX OLEHOK YCIOBUM 3KCILTyaTaluu
M3y4aeMbIX YYacTKOB HCIIOJNB3YIOTCA JaHHbIEe, IOJIY4YEHHbIE NpH pa3padboTke

OCBOCHHOM 4acTH MCCTOPOXKIACHUS.

7. Ha sTamne TeXHU4EeCKOro MepeBOOPYKEHHSI U SKCILTyaTallul MECTOPOKICHUS
(cramust  AKCIUTyaTallMOHHOM  pa3BEIKH) B XOJA€ HMHKEHEPHO-TEOJIOIMYECKUX

I/ICCJ'IGI[OBaHI/Iﬁ YTOUHAKOTCA HPOYHOCTHBIC, I[e(l)OpMa]_[I/IOHHBIG U IIJIOTHOCTHBIC



CBOWMCTBA MOPOJ M MacCuBa, MNapaMeTrpbl MNPUPOJHOW MW  TEXHOIEHHOU

TPEIIMHOBATOCTH.

8. Uzyuenue (HuU3UKO-MEXaHHMUECKHX CBOMCTB BBITIOJHSAETCS HA OCHOBE

1a60paTOPHBIX U TOJIEBBIX UCIIBITAHUI TOPHBIX MTOPO/I.
N3ydenue cTpyKTypbl MacCrBa CKaJIbHBIX ITOPOJ BBITIOJIHAETCS HA OCHOBE:

JOKYMEHTHUPOBAHUS OPUEHTUPOBAHHOIO KE€pHA MOpOoJ (MpU BBIXOAE KEpHA HE

MeHee 80%) WU CTEHOK CKBaXKUH;
T'COJIOTO-CTPYKTYPHOU ChEMKH OOHAKCHUH.

9. Ha craguu mnpeaBapuTEeNbHONM U JACTAIBHOW pa3BEAKH MECTOPOKICHUS
JOIYCKAETCA OLEHKA MPOTSHKEHHOCTH TPEUIMH KOCBEHHBIMHU Metonamu. Ha cranum
AKCIITyaTallud MECTOPOXKACHUS MPOTSKEHHOCTh TPEIIMH JOKHA OBITh YTOYHEHA B

X0JIe KapTUPOBAHUSI.

10. Ha craguu npenBapuTeIbHON U JETaTbHON Pa3BEIKH MECTOPOKICHHS TS
OMpEeNeNICHUs] TMPOYHOCTHBIX CBOMCTB TPEUIMH MCIOJIB3YIOTCS JIabopaTOpHbIE
ucnbeiTanud. Ha cragum skcrutyaraiuu, npu Hajauyuu Aedopmanuid Ha yCTymax,

JAaHHBIC 110 IIPOYHOCTHBIM CBOMCTBaM TPCHINH YTOYHAIOTCS O6paTHLIMI/I paC‘-IéTaMI/I.

11. [lo Mepe MOCTAaHOBKM YCTYIOB Ha IpPEAENbHbIA KOHTYp, a TakXke IpH
npuOIMKeHUM K HeMy Ha paccrosiHue 100 M M MeHee JOJKHO OCYLIECTBISATHCA
re0JIOro-CTPYKTYPHOE M3YYEHHE MAcCCUBa CKaJbHBIX TOPHBIX MOPOJ C OMHCAHUEM

IMPpON30MCANINX U ITPOTrHO30M BO3MOKHBIX zxe(bopMaum?I.

12.B XoJe re0JIor0-CTPyKTYpPHOTO U3Yy4YECHHUS (kapTHpOBaHU)
AKCIIyaTUPYEMOI'0 MECTOPOKJIEHUSI JIOJKHBI OBITh YCTAHOBJEHBI €r0 TI€0JIOro-
CTPYKTYpHbIE OCOOE€HHOCTH, OPUEHTUPOBKA OCHOBHBIX CHCTEM TPEILWH, BBISIBICHBI
TUIBl MOTEHUUAJIBHBIX JedopMaluii U YCJIOBHS MX BO3HUKHOBEHHS, OTOOpaHbI
oOpa3upl mopoJ i (U3MKO-MEXaHMYECKUX MCIBITAaHUM U merporpado-

MHUHCPAJIOTHICCKUX I/ICCJIC,HOBaHI/Iﬁ.

13.[Ipu kapTupoBaHuM OOHAXXEHUN CKAIbHBIX IOPOJ  ONpeIeIeHHUE
XapaKTepUCTUK 3JIEMEHTOB 3aJIeTaHusl MOBEPXHOCTEH ocnabiieHus (asumMyTa M yria
NajJieHus1) OCYIIECTBISETCS C IOMOIIBI0 TOPHOTO KOMIIAca, a B cllydae, €Clidi MacCUB
o0naaeT MarHUTHBIMH CBOMCTBaMH, - COJIHEYHOTO WM THPOCKOIIHYECKOIrO
koMracoB. JlomyckaeTcsi ompeaeleHue MapaMeTpoB 3alieraHusl IMOBEPXHOCTEN
ociiabjieHuss Ha OCHOBE 00pabOTKU pe3ysbTaroB (HOTOrpaMMETPUHU, JIA3EPHOTO

CKaHUPOBAHUS WUJIU JIPYTUMU METOAAMHU IUCTAHIIMOHHON CHEMKHU.

14. Pe3ynbTaThl MacCOBBIX 3aMEpOB MOJIEKAT CTATUCTHUYECKOW 00paboTKe ¢

INOCTPOCHUCM KPYTI'OBBIX JUArpaMM TpPCIIMHOBATOCTH. HOCTpOGHI/IG AuarpaMm



TPCIIMHOBATOCTH  AOMYCKACTCSA  BBINMOJHATHL C MPHUMCHCHHUCM IIPOIrpaMMHOIO

obecrneyeHus.

15.Tlo pe3ynpTaTaM KapTHPOBAaHUSA COCTABISIETCS CBOJHBIM T'€OJIOTO-

CTPYKTYPHBIU TUTaH W/ uin 00bEMHas udpoBas MOIEIb.

16. OuleHka pacmpocTpaHEHUsT CTPYKTYPHBIX DJJIEMEHTOB Ha HIDKe- U
BBIIIENICKAIINE TOPU3OHTHI BBHITIONHSAETCS HAa OCHOBE TPACCHPOBAHMS CJEAOB HUX

NepecedeHUs ¢ TIOBEPXHOCTHIO Kapbepa, pa3pesa.

17. Ilpu re0JIOr0-CTPYKTYPHOM KapTUPOBAaHUU JKCIUTyaTUPYEMBIX
MECTOPOKJICHU HEOOXOIMMO BBITIOITHATh PAHKUPOBAHUE TPEIIMHOBATOCTH, & TAKKE
palloHMpOBaHME MAacCHUBa TOPHBIX MOPOJ MO CTENEHU TPEIIMHOBATOCTH (OJIOYHOCTH)

B COOTBETCTBUHU ¢ TadauamMu 3 u 4.

Tabnuua 3 - Mepapxudeckue YpOBHHM MOBEPXHOCTEH CTPYKTYpHOTO OclabiieHus

(pa3pbIBHBIX HAPYILICHMI)

Panr (mopsinok) MouiHOCTb 30HBI [IpotskennocTs | Maciutad
Pa3IoOMOB, TPELIUH IpoOieHus pazaoMa HapyIIEeHUs KapThl
WIY MIUPUHA TPELUH
Paznowmer I panra - CoTHU ¥ THICSAYU Cotau u Teicsun | 1:2500000
TIIyOMHHBIC, KaK MPaBHIIO, METPOB KHJIOMETPOB 1:1000000
CEHCMOI€HHBIE
Paznoma II panra - JlecSITKHM ¥ COTHU Hecstku u cotun | 1:500000
TITyOMHHBIC, YACTHYHO METPOB KHJIOMETPOB 1:200000
CEHCMOI€HHBIE
Pasznowmsr 111 panra MeTtpsl U 1eCATKH Kuiiometpsl u 1:200000
METPOB JICCATKHA 1:100000
KAJIOMETPOB
Pasznomsl IV panra JlecATKu U COTHU CoTHU U ThICSYN 1:50000
CaHTHMETPOB METPOB
KpynHbie Tpemmnsr V Csbimre 20 mm Cabime 10 M 1:25000
paHra 1:10000




panra

Cpennue tpeuunsl VI

10 - 20 mMm

1-10m

1:5000
1:2000

panra

Menkue Tpemmnsl VII

2-10 Mmm

Menee 1 m

panra

Tonkue Tpemunsl VIII

1-2wmm

Menee 1 m

JlokanbHbie TpenuHbl [X
paHra - BHyTpH IUIaCTOB,

CJIOCB, MIOPOAHBIX 0J10KOB

Meunee 1 MM

Meunee 1 m

Tabmuma 4 - Krnaccudukanuss MacCMBOB TOPHBIX MOPOJA MO TPEHIMHOBATOCTH M

COACPIKAHNIO KPYITHBIX OTHGHBHOCTeﬁ

Kareropus CreneHn Yucno TpemuH Cpennuit ConepxaHue.
IOPOJIBI TIO TPEIIMHOBATOCTH Ha 1 M JIUHMH, pasmep MacCHBE
TPEUIMHOBATOCTH | (0JIOYHOCTH) MaccuBa | TEpeceKaroulel |OTAETbHOCTEN,| OTIAEIbHOCT
HanOOJIbIIIEEe X M pasMepom, 1
quca0 (MOIYJIb
(vozty 300| 700
TPEUIMHOBATOCTH)
| [IpakTHuecku Memnee 0,65 bonee 1,5 |100| 100
MOHOJIUTHEIC
(MCKITFOYUTEIIBHO
KPyIHOOJIOYHBIE)
1 ManoTpemuHoBarbie 1-0,65 1,0-15 10080 - 100
(BecbMa
KPyITHOOJIOYHBIC)
1l CpenHeTpenmHoBaThIe 1-2 0,5-1,0 70-]1 30-80
100
v CunbHO 2-10 0,1-05 10-{ 30
TPEIIMHOBATHIC 70
(cpenneOI0UHbBIC)




(MENKOOIOYHbIE)

\Y UpesBbIuaitHO 10 0.1 10 |bnuzkoe

TPCHIMHOBATHIC K HYJIIO

18. UHKeHepHO-TEeOIOTUYECKOE  M3YyYEeHHE  MacCMBa  TOPHBIX  MOPOJ
BBITIONTHSECTCA HA OCHOBAHUHU MPOTPAMMBI, pa3paboTaHHOW IKCIUTYaTUPYIOIIEH /1N
CHEUUATM3UPOBAHHON OpraHu3alueld B COOTBETCTBUM C TEXHUYECKHM 3aaHUEM,

KOTOpasa JOJDKHA COACPIKATL!

BUJABI U METOJAbl MHXXCHCPHO-TCOJOIMYCCKOT'0 HM3YUCHHA, KOTOPLIC OOJIXKHBI

COOTBETCTBOBATH LIEISAM U CTaIUH UCCIICTOBAHMUIT;
00beM OypeHUs U Ha3HAYCHUE KaXKJI0H CKBAYKHUHBI;
BUIbI HCCJICIOBAHMI B CTBOJIC CKBaYKMHBI, BKJIIOYAs re0(U3HUECKHIE;

croco0 OPUCHTHUPOBAHUA KCPHA NJIIN CbEMKH CTCHOK CKBAXXHH, 4 TAKKC MCTOIbI

ONPEJICJICHUS] UCKPUBJICHUS CTBOJIA CKBAKUHBI;
METOJIUKY JOKYMEHTHPOBAHUS KepHA, BKIIOUYAOIIYIO ero (hoTorpadupoBaHue;

KOJIMYECTBO M Yy4YaCTKM OTOOpa 00pa3loB [uisl OmpeneiaeHus (PU3MKO-

MCXaHHYCCKUX CBOﬁCTB;
COCTaB r'UAPOrcOJOrn4CCKUX HCCJIe,Z[OBaHI/IfI;

IJIaH W TCOJIOTUYCCKHUEC pPa3pe3bl C BH3yaHH3aHHGﬁ CTBOJIOB CKBa)XHMH U
ImpeamnojaracMbix rpaHull TEPCCCUCHUA Pa3PBIBHBIX HapymeHHﬁ, T'COJJOI'MYCCKUX

KOHTAKTOB,

MCPOIPUATHA 110 KOHTPOJIIO Ka4CCTBa 6ypeH1/I;1, IMOBBINICHWIO BbIXOJdAa KC€PHA U

€ro IOKyMEHTHUPOBAHUS;
COCTaB U METO/bI 1a00PATOPHBIX UCIIBITAHUN;
TpeOOBaHUA K OTYETY O MPOBEAEHHBIX padOTaX.

19. Pe3ynbrarhl reopu3snuecKux UCCIEIOBAaHUMN, BHITOJHEHHBIX B MHKEHEPHO-
r€0JIOTUYECKUX CKBAXXMHAX, [JOJDKHBI OBITh COINOCTAaBI€HBbl C HWH)XEHEPHO-
re0JIOTUYECKUMHU TOKa3aTeIsIMU, MOJYyYEHHBIMH TpH JOKYMEHTHPOBAaHUU KEpHA

COOTBETCTBYIOLIEH CKBaYKUHBI.

20. PaboThl (CKBaXUHBI), MPOBOAUMBIE (KCIIOJIB3YyEMbIE) B HCCIEIOBAHUIX

JTOKYMEHTUPYIOT. JlokymMeHTanust paboT (CKBa)KMH) BKIIIOYACT:
MacropT CKBAKHUHBI,

AKT O 3aJIOKCHHUU CKBAKHWHbI,



AKTBI O NPOBEICHNN KOHTPOJIBHBIX 3aMEPOB KOOPAUHAT YCThSI CKBAYKHH;
aKT UHKJIMHOMETPUH;

re0JIOTO-TEXHUYECKUN HApPsI/I C TPOCKTHBIMU U (DaKTHUECKUMU TaHHBIMU;
OypOBOI KypHaJ, 3aMOJHAEMbIN Ha KQXKIYI0 OTACIbHYIO CKBAXKHUHY;
KypHaJ JOKYMEHTAalMH KEPHA;

YPOBEHB MOJ3EMHBIX BOJI HA MOMEHT 3aKPbITUSI CKBAKUHBI;

AKTBhI O JINKBUIAIIUN CKBAXKUH.

21. ITpu qoxyMeHTauu KepHa HEOOXOUMO BBIJICTATh CCTECTBECHHBIC TPEIIIHMHBI

OT MCXaHMYCCKHX Ha OCHOBC XapaKTCPHBIX UX IIPHU3HAKOB.

22. I3 cratUCTUYECKOH OOpaOOTKM HCKIIOYAeTCS 30HAa  JAPOOJICHUS,

00ycIoBICHHAS HAPYIICHUSIMH TEXHOJIOTHH OypeHMS.

23. UccnenoBanusi KepHA JOKYMEHTUPYIOT ¢ MHTEpBAJIOM HE Oojiee 3 METpOB.

[To pe3ynbTaTaM ucciaegoBaHUM JOJKHO OBITH MPEICTABICHO CBEJICHUN HE MEHEe:
UHTEpBaJ B3sTUS MTPO0 (M);
BBIXO/JT KepHa,%o;

OIMMCAaHUC IOPOJ: THII, LUBCET, COCTAaB, CTPYKTYypd, BTOPHUYHBLIC HU3MCHCHMHI,

CJIOUCTOCTb, CJIAHIIEBATOCTh;
MOP(OJIOTHI0, TEHE3UC;
3arO0JIHUTEIb TPEUIUH, €ro COCTaB, MOLTHOCTb;
MOJYJIb TPEUIMHOBATOCTH, TP./M;
KauecTBO MaccuBa ropHbix nmopoa (RQD,%).

24. IokyMeHTHUpOBaHUE CTPYKTYPhl OPUEHTHPOBAHHOTO KEPHAa CKBaKUH

BBITIOJIHACTCS AJIs1 KaXKI0W TNIOCKOCTU OCTabIeHHs U JOTHDKHO COIepkKaTh:
[IIyOMHY IJI0CKOCTH OCJIa0JIeHUs, M;
THUI HApYUICHUS;
yToJI K OCH KepHa, Tpaj.;
yToJI OT JINHUU OPUEHTUPOBAHUS, TPajl.;
XapaKTePUCTUKH ILIEPOXOBATOCTH;
THUII 3aIIOJIHUTENS TPEIIMH U €T0 XapaKTePUCTHUKA.

25. KonmnyectBo oTOMpaeMbIXx Npod U3 KepHa Olpejaensercs 3aJadamu

UCCJIeI0BaHUN, HEOAHOPOIHOCTHIO ETPOrpauuecKOro cOCTaBa U CBOMCTB MOPOJ U



JOJIZKHO OBITH 00OCHOBAHO B nporpaMme MHKXCHCPHO-TCOJTOTNYCCKUX HCCHGI[OBaHI/Iﬁ.

Pa3zmep npoOsbl 1oykeH obecreunBaTh NPeACTaBUTENbHOCTh PE3yJIbTaTOB.

26. [Ipy HaMWYMW TOA3EMHBIX TOPHBIX BBIPAOOTOK WM BBISBICHUU MYCTOT
MporpaMMa HHKEHEPHO-TEOJIOTMUYECKUX HCCIEAOBAaHUM JOJKHA IpPEeayCMaTpUBaTh
JOKYMEHTHPOBAHUE, BKIIOYAIOILEE:

I'€0JJOTHYECKOE OMMCAHUE 110 BCEH JITTMHE BBIPAOOTKHU;
doTorpadun CTEHOK BBIPAOOTOK;

Npe/CTaBIEHUE Ha IJIaHe BhIPAOOTKHM MECT pacIOJIOKEHHUsS] Y4acTKOB OTOOpa

po0 A onpenenaeHus: GU3NKO-MEXaHUIECKUX CBOMCTB MOPO/I;

YKa3aHHu€ Ha IIJIaHC BBIpa6OTKI/I MCCT MPOBCACHUA 3aMCPOB TPCIIMHOBATOCTHU

TOPHBIX MOPOJ;

KYPpHAJI PE3YyJIbTATOB MACCOBBLIX 3aMCPOB TPCHIMHOBATOCTU C€ YKA3dHHUCM
PACIOJIOKCHUA TOYCK HSMGPGHHﬁ, OPUCHTUPOBKU TPCHINH, PACCTOAHUA MCKIAY
TpCIIMHAMU CMCKHBIX CHUCTCM, IIUPHUHBI PACKPBITHUSA TPCIOIWUHBI, IMCPOXOBATOCTH ec

CTCHOK M THUIIA 3aIIOJIHUTCIIA TPCUIUHBI.

27. JIns o6wexToB Il kmacca omacHOCTH JOMHKHO OBITH MPOBEACHO UHKEHEPHO-
re0JIOTMYECKOE PallOHMPOBAHUE yUacTKa HEJp MyTEM BBIJCICHUS Ha IJIaHE, pa3pese
/U B TPEXMEPHOM IPOCTPAHCTBE OOsiacTel (JOMEHOB), B I'PaHULIAX KOTOPBIX
MAacCUB TOpHBIX MOPOJ O0OJagaeT OJMHAKOBBIMU HHYKEHEPHO-T€OJOTMUECKUMU

XapaKTCPHUCTHUKAMMU.

I[JI}I M€CTOpOH(HCHHﬁ, CJIOKCHHBIX OUCIICPCHBIMU IIOPOAaMH, BBIITOJIHACTCA
T'€OMECXaHNYCCKOC paﬁOHHPOBaHHe. I[J'ISI MGCTOpO)KﬂeHHfI, CJIOKCHHBIX CKAaJIbHBIMH U
IMOJIYCKAJIbHBIMU  TTOPOAaMHU, TIPOBOAATCSA TCOMCXAHHUYCCKOC U CTPYKTYpPHOC

pallOHMpPOBAHUE.

28. [Ipy mpoBeAeHHH TEOMEXaHUYECKOIO0 pPalOHMPOBAHHS OMPEACISIOT
IPaHULIbl YYaCTKOB, B MpejieiaX KOTOPbIX MPOYHOCTHBIE CBOMCTBA MacCHBa FOPHBIX
MOPOJA CUYHUTAIOTCS OJHOpPOAHBIMU. [lpu ompeaeneHuy rpaHUl] T€OMEXaHUYECKU
OJTHOPOJHBIX YYacTKOB (JIOMEHOB) YYMUTBHIBAIOTCS KOHTAKThl METPOrpapuuecKux
pa3HOCTEH, BTOPUYHBIX HW3MEHEHMM, HapyIIEHHOCTH. MUHHMalbHbIE pa3Mepbl

YY4aCTKOB JIOJDKHBI OBITH COM3MEPUMBI C BEICOTOM pab04YnX yCTYTIOB.

29. Ilpu mpoBeneHUH CTPYKTYPHOTO PallOHUPOBAaHUS JOKHBI OBITH YUYTEHBI
TEKTOHUYECKUE PA3JIOMBbI, OCH CKJIAJ0K, KOHTAKThl METpOrpaguueckux pazHOCTEM,
OTpaHUYMBAIONINE YUACTKH, B Mpe/ienaX KOTOPbIX CTPYKTypa MacCMBa FOPHBIX OO

CUHUTACTCA OI[HOpOI[HOﬁ, OCHOBHBIC CUCTCMbI TPCIIIMUH.



[Tpunoxxenne Ne 2
Kk DepepanbHBIM HOPMaM | MPaBUIIaM
B 00J1aCTH TPOMBIIITICHHOM
0e30MacHOCTH
"[IpaBuia obecrieueHus
YCTOWYMBOCTH
OOpTOB U YCTYIOB KaphepoB,
pa3pe3oB
U OTKOCOB OTBAJIOB", yTBEPKACHHBIM
npukazoM DeepaabHOM CITyKOBI 11O
HKOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY
¥ aTOMHOMY HaJ30py
or" " 2020 . Ne

I'MAPOTI'EOJOI'MYECKOE U3YUYEHUE MECTOPOXIEHUSA

1.1lpuy  rugporeosOrnyecKoM

N3Yy4YCHUU MCECTOPOKIACHUSA JOJI?)KHBI

ITPON3BOAUTLCA pa6OTI>I B COOTBCTCTBHUH C Ta6HHHCfI 1.

Taﬁnnua I- BI/I,Z[BI TUAPOTrCOJIOTUICCKHUX pa60T B 3aBUCHMMOCTH OT CTaAHH OCBOCHMH

MCCTOPOKICHUS

Cranust OCBOCHUS

MECTOPOKICHUS

Bunsl pabot

[ToncKOBBIX M OIIEHOYHBIX PabOT

OnpoboBaHKe B OJMHOYHBIX CKBaKMHAX.
Habumronenust npogomKUTENbHOCTBIO HE MEHEe
1 rona 3a ypoBHEBBIM PEKUMOM MOJI3EMHBIX

BOJI B MPOOYPEHHBIX CKBAKMHAX.

JeranpHOU pa3Benku

MECTOPOKICHUS

KycroBbie onpoOoBaHUsI OCHOBHBIX
BOJIOHOCHBIX TOpU30HTOB. HaOmonenus 3a

PCIKUMOM ITOA3CMHBIX U ITOBCPXHOCTHBLIX BOJI.




Jon3zyueHne MeCTOPOKICHUS OuIbTpaIIMOHHBIC OMTPOOOBAHKS TOPHBIX MTOPOJ
(yTouHeHUE HA JIOKAJIbHBIX YYaCTKaX MECTOPOKICHUS.
TUJIPOT€OJIOTHYECKUX
MapamMeTPOB OTAETBHBIX

YYaCTKOB MECTOPOXKICHHUS)

DKCIuTyatarus MecTopokaeHus | HaOGmomeHns 3a TeXHOTCHHBIM
TUAPOINHAMHYCCKUM PEKHUMOM C BBISBICHHEM
YCIIOBHH 3KCIUTyaTaIlluN JPEHAXKHBIX
COOPY>KCHUH, CKOPOCTH CHI)KCHUS HAIIOPOB B
MPUOOPTOBBIX MAaCCUBAX IO MEPE Pa3BUTHS

TOPHBIX PaboT.

2. O6bem TUAPOTrCOJIOTNICCKUX I/ICCJ'IC,ZIOBaHI/Iﬁ OIIPCACIIACTCA CIIOKHOCTBIO

TUAPOTrCOJIOTUICCKUX y'CJ'IOBI/Iﬁ MCCTOPOKIACHUA 1 CTaHHCﬁ €Iro OCBOCHUA (Ta6HI/IHI>I

2, 3).

Tabmuua 2 - Ilpu3Haku CIOKHOCTH MECTOPOXKJIECHHUW IO THUAPOTE€0JIOrHYECKOMY

CTPOEHUIO
CroxHOCTh [Ipocroe CnoxHoe Oco00 cioxHOe
TUPOTE€0IOrHYECKOTO
CTPOEHUS
MECTOPOKICHHS

N3mMeHYnBOCTH MoHOTOHHOE HesbraepxxanHocTs | Beicokast
F€OMETPUM KPOBJIMU M |3aJi€raHue, 10 MOITHOCTH M3MEHYHUBOCTh

MO OIIBBI BBIJIEPKAHHOCTh MOIIHOCTH
BOJOHOCHBIX 10 MOITHOCTH

TOPU30HTOB

(KOMIIJIEKCOB)

N3meHnunBoCTH He 6onee uem B| /o 10 pa3 bosiee uem B 10 pa3
(GUIbTPALIMOHHBIX 2 pa3a

CBOMCTB BOJOHOCHBIX

TOPU30HTOB




(KOMILIIEKCOB) u

BOJOYIIOPOB

HN3MeHuYnBOCTH He Oomee uem Ha | bonee uem Ha 50% | HesiBHas

nUTaHus  TOoA3eMHBIX [ 50% B TOJTOBOM |B TOJOBOM ITUKJIE | BBIPAXKEHHOCTH

BOJI IMKJIE HCTOYHHUKOB
[IUTaHUS
HEYCTaHOBJICHHOTO
MTPOMCXOXKICHUS.
Pacuer

MPOU3BOIUTCS  JIIS
HauboJiee

HE0IaronpusTHBIX

YCJIOBUY MUTAHUA.

Tabnuia 3 - MuHUManbHbIE 00BEMBI THAPOTEOJIOTMYECKUX PA0OT B 3aBUCUMOCTH OT

CJIIOKHOCTHU THUAPOTCOJIOTUICCKUX YCJ'IOBI/Iﬁ U CTaaun OCBOCHUA MCCTOPOKIACHUA

Craaus ocBoeHUs Bun pabot O6beM pabdot B 3aBUcUMOCTH | Pe3ynbTaThl pa
MECTOPOXK/ICHUS OT CTEIEHHU CIOKHOCTH
T'HJIPOre0JIOrMYECKOro
CTPOEHUSI MECTOPOKICHHUS
[Ipocroe | Cnoxnoe| Ocobo
CJIOKHOE
[TonckoBsIX 1 OnuHo4HOE 1 3 6 OpueHTHPOBOYH
OLICHOYHBIX paboT  |ompoOoBaHuE B BEJIMYMHA
CKBa)XMHAaX Ha koa¢puLrenTa
KaXKIbIA bunpTpanuu
BOJIOHOCHBIM
ropu3oHT Ha | kM2
UCCJIEAYEMOTO
ydacTkKa B IUIaHe, IIT.
Hab6monenus 3a B B B AGcCoIoTHBIE
YPOBHEBBIM MEXEHb |MEXEHb |MEXEHb |OTMETKH YPOBHE




pEKUMOM Il pa3B |[2pa3aB |3 pa3zaB |BOJbI B IABOJAKO
MOA3EMHBIX BOJI B MECHII, B [ MECSI, B |MECSL, B |1 MEKEHHbBIN
TUAPOrEOJIOTMYECKUX | TaBOAOK |[TaBOJIOK |IMAaBOJOK | IEPHO/I,
CKBaKMHAX l pa3B |2pa3aB |3 pa3aB |MHTEHCHUBHOCTh
HEJCNI0 |HEeACM0 |HEeAeNo |UHPUIBTPAIMOH
MUATAHMUS,
TUAPABINYECKOE
CONPOTHUBIICHHE
JI05Ka BOJTHOTO
o0BeKTa
HeransHol pa3Benku | KycTtoBoe 1 3 6 Koad dunmenTsr
MECTOPOKICHHUS ornpoboBaHue BOZIOMPOBOUMO
OCHOBHBIX u
BOJOHOCHBIX MbE30MPOBOTHOC
ropu30HTOB Ha 1 KkM? napamerp
UCCIIElyEMOTO nepeTeKaHusl,
ydacTKa B IJIaHE, 1IT. TUAPABIMYECKOE
COIIPOTUBIIEHUE
JI0’Ka BOJHOT'O
o0BbeKTa
Habmronenus 3a B B B AGcomoTHBIE
PEXKUMOM MEXEHb |MEXEHb |MEXEHb |OTMETKH YPOBHE
HOJI3EMHBIX U lpazB |2pa3aB |3 pazaB |BOAbI B HaBOJKO
NOBEPXHOCTHBIX BOJ |MECSL], B [ MECSI], B |MECSL, B |1 MEKEHHBI
NaBOJIOK | TaBOJIOK |MABOJOK | IEPUO,
I pa3B |2pa3zaB |3 pa3aB |MHTEHCHUBHOCTb
HEJCNI0 |HEeAeN0 |HeAenio |UHQUIbTPALUOH
UTaHUS,
TUAPABINYECKOE
CONPOTHUBIICHHE
JI05Ka BOJTHOTO
o0BeKTa
Jlonzyuenue PunbTpalMOHHbIE OnpenensieTcss MPOEKTHON YTOouHEHUE
MECTOPOKIACHHUS onpoOOBaHUS A100 CHeUaNu3UPOBAHHON | THIPOTEO0JIOTHYE
(yrounenue TOPHBIX MOPOJ, opraHu3zanuen apaMeTpoB




THIPOTEOIOTHUECKHIX
napaMeTpoB

OTACIIbHBIX YYaCTKOB

HaAOIOIEHUS 3a
PEKHUMOM

MMOA3EMHEBIX U

MECTOPOKICHHS ) MOBEPXHOCTHBIX BOJT
Ha JIOKaJTbHBIX
ydacTKax
MECTOPOKICHUS

DKcrutyaTamus Hab6monenwus 3a OmnpenensieTcss MPOESKTOM YTouHEeHue yCIiC

MECTOPOXKICHUS TEXHOTEHHBIM OTpabOTKU MECTOPOXKJICHUS | HOPMUPOBAHUS
TUAPOIMHAMUYECKUM BOJIONTPUTOKOB B
PEKUMOM C TOpPHBIE BBIPA0O’
BBISIBJICHHEM napamMeTpoB
YCIOBUM JIPEHAXKHON
IKCILTyaTaluu CUCTEMBI.
TPEHAKHBIX KauecTBenHnas u
COOPYIKEHUH, KOJIMYECTBCHHAS
CKOPOCTH CHW)KCHHSI XapaKTepUCTHKA
HAIOpPOB B pasrpy3Ku
PUOOPTOBBIX MOJA3EMHBIX BO/I.

MacCCHUBax I10 MEpe
pa3BUTHA TOPHBIX

pabot

XapakTep u
MacHITaObI
GUIBTPAIMOHHE
nedopmanuii

3. Pe3ynbraThl TUAPOTEONOTUYECKUX HCCIEAOBAHUN SBISIFOTCS HCXOJIHBIMU
JAaHHBIMU JUIsI KaJIUOPOBKM MOJEIM M pacu€ra mnapameTpoB (GUIbTPALMOHHBIX
MPOLIECCOB AHAIIUTUYECKUMU METOJaMU. B CIIOKHBIX U 0CO00 CIIOKHBIX YCIOBHSIX
MPUMEHSIETCS YUCIEHHOE Teo(UIbTPALIMOHHOE MOJAEIUPOBAHUE B JIBYMEPHOM WM
TPEXMEPHOM TpocTpaHcTBE. Pe3ynpTaToM reouiabTpallMOHHBIX PACUETOB SBISETCS
MporHo3 Haubosee HEOJIAronpusITHBIX YPOBHEM M JaBJICHUS IOJ3EMHBIX BOJ B
rpaHMIAX M3y4aeMOro MaccuBa TOPHBIX IOpPOJ Ha

CcTaauiax OCBOCHU

MECTOPOKACHUSI.
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BbIBOP PACUETHbBIX CXEM
JE®OPMHUPOBAHUS U OLIEHKA YCTOMYUBOCTH
BOPTOB U1 YCTYIIOB KAPHEPOB, PAZPE30B

1. Ouenka ycroHunBOCTM OOPTOB U YCTYNOB KapbepoB, pa3pe30B B
3aBUCUMOCTH OT 3Talla MPOEKTUPOBAHUS U OTPAOOTKH OTKPBITHIM CIIOCOOOM JI0JIKHA
BBIMIOJHATBCA METOJaMH, OCHOBAaHHBIMM Ha TEOPUM NPENEIBbHOTO pPABHOBECHS,

YUCJICHHBIM U (1)I/ISI/I‘~ICCKI/IM MOJCINPOBAHUCM B COOTBCTCTBHU C Ta6J'II/IHeI7I 1.

Tabmuuna 1 Meroabl OLIEHKM YCTOMYMBOCTH OOpPTOB KapbepoB, pa3pe30B Ha

PAa3JINYHBIX 3TallaX UX IIPOCKTHUPOBAHUSA U OTpa6OTKI/I

Oran Merton MeTtoapl, YucneHHble U MeTtoanl

IPOEKTUPOBAHUS U | AHAJIOTUN | OCHOBAHHBIE | BAPUALMOHHBIN |  (U3UYECKOTO

0TpabOTKH Kapbepa, Ha TEOpUHU METO/IbI MOJEIUPOBAHUSA
paspesa IIPEEIBHOTO Y CIIEIMAJIbHBIC
paBHOBECHS MCCIIEI0BaHUsA
IIpennpoexTHbie
pabdoThI

T20 | BpemeHHbIX

KOHIUIINNA




TTocTOAHHBIX

KOHIUITNHA

[IpoekTupoBanue

[IposiBnenue

KPUTHYECKUX
nedopMaluii mpu
IKCIUTyaTaIH

Texuunueckoe

NICPEBOOPYKCHHE

Kapbepa

E]

' - 17151 BceX 00BEKTOB BEJICHUS TOPHBIX padoT;

- I OOBEKTOB BeleHUs ropHbiXx pabor Il kmacca omacHocTM W TpH

KOMOWHHUPOBAHHOU pa3pabOTKEe MECTOPOXKIACHUS;

- KakK )]OHOHHHTCHBHBIﬁ MECTO (HO PCHICHHUIO CHGIII/IaJIPISI/IpOBaHHOﬁ

OpraHu3alumn)

2.1lpu oueHke yCTOWYMBOCTH OOPTOB U YCTYNOB KapbhepoB, pa3pe3oB
UCXOJHBbIE JaHHbIE BBIOMPAIOTCSI B COOTBETCTBUM C BBIOPAHHON MOJENbIO
neopMUPOBAHUS U KPUTEPUEM pa3pyLICHUs MPUOOPTOBBIX MACCUBOB, CO3/IaHHOM Ha
OCHOBE MHKEHEPHO-TE€O0JIOrNYECKOr0 U3YUECHUS U paHOHUPOBAHUS MECTOPOKIACHHUS.

3. B kauectBe HCXOIHBIX JaHHBIX HCIOJb3YIOTCA @HSHKO-M@X&HH‘I@CKI/IG

CBOMCTBA MacCHBa T'OPHBIX ITOPOJA U HOBerHOCTeﬁ ocJiabeHus.

4. KoppeKTUpOBKY  HMCXOAHBIX JIaHHBIX JUISI  BBIIOJHEHUS  pacyeToB
YCTOWYUBOCTH OOPTOB U YCTYIOB KapbePOB, Pa3pe30B JOIMYCKAETCS OCYLIECTBIATh Ha
OCHOBAaHWM HATYpPHBIX JAaHHBIX U PE3yJIbTATOB HAOJIONEHUM, OTpa)KaroUuX

(akTHUecKoe coCcTOsIHUE TPUOOPTOBOIO MACCHUBA.

5. Yyer ¢opMbl Kapbepa, pa3pesa B IJIaHe TPOBOJUTCS 110 PEIICHUIO TPOESKTHON

WJIY CIIEUAJIM3UPOBAHHON OPTraHU3alluy IyTEM PELICHUS TPEXMEPHOU 3a1auH.

6. [TapameTrpsl OOpPTOB U YCTYNOB KapbepOB, pa3pe30B ONpPENEIAIOTCS B

COOTBETCTBHUH CO CXEMOM, IPUBEAECHHON HA PUCYHKE 1.



Pucynox 1. Cxema koHcTpykmuu OoproB u ycrymoB: h, Hy,, H: -
COOTBETCTBEHHO BBICOTA YCTyIla, [PyII YCTYNoB, Oopra; &, adyy, agyy, ar -
COOTBETCTBEHHO, YroJl OTKOCa YCTyNa, Yroil OTKOCa TIpyMNbl YCTYIOB,
KOHCTPYKTHMBHBIN YIrojl OTKOCAa IpyIIBbl YCTYIOB M Yrojl OTKoca OOopTa Kapbepa,
paspesa; B, Bmp - cooTBeTCTBEHHO, MIMPUHA MPEIOXPAHUTEIBLHON M TPAHCIIOPTHOU

O0epMmbl

1. OHpe,Z[eJICHI/IC HauOoJiee HaHpH}KeHHOfI IMOBCPXHOCTHU CKOJIB>KCHHU A
IMPONU3BOAUTCS HaAa OCHOBC AHAJIUTHYCCKHUX PaACUCTOB MWW IIYTCM BBI60pa nu3
MHOXXECTBA HOBerHOCTefI ocJiabneHus IMOBCPXHOCTU C MHWHHUMAJIbHBIM

Kod(ppuIeHToM 3amaca yCTOMYHMBOCTH.

8. IIpy mMmOCTpOEHMH TOBEPXHOCTU CKOJIBKEHHSI OMNPENESIOT TIOJ0KEHUE

TPEILIMHbI OTPBIBA, YXOAAIIeH B MaccuB Ha riyOuny Hgo:

|




Tac.

- IPOYHOCTH MOPOJ Ha ojHOOCHOE cxkatue, Mlla; Cy, - cuensenue B

maccuBe, Mlla; - 00BEMHEBIN Bec,

MH/M3.

- Yroa BHYTPEHHEro TPEHHWs, I'pai.;

9.Ha orame mpeampoeKkTHBIX pabOT  AOMyCKaeTCs IO  PEIICHUIO
CHEIUANM3UPOBAHHON OpraHU3allid OMNpPENENsATh MapamMeTpbl OOPTOB U YCTYIOB

Kapbepa, pa3pe3a METOIOM aHAJIOTHA.

10. Ilpm pacdere yCTOMYMBOCTH OOPTOB M YCTYTOB KapbepoB, pa3pe30B, B TOM
guciae C Y4E€TOM BO3ACHCTBHS CEHCMHUECKHX CHJI M HArpy3oK OT TOPHOTO
000py/TIOBaHMS, C HCIIOJIB30BAaHUEM TEOPHH TPEICIBHOTO PAaBHOBECHS, MPUMCHSIOT
METOIbI aNTeOpandecKoro WM BEKTOPHOTO CIIOKEHHUS CUJ (MHOTOYTOJIBHHUKA CHIT), a

TaKKe METO/Ibl, yJIOBJIETBOPSIOIINE TPEM YPABHEHUSIM paBHOBECHUS (CHII U MOMEHTOB).

11. Cxema pacue€Ta METOJ0M anre6paI/IqGCKoro CIIOXCHUA CHII IIPUBCACHA Ha

pUCYHKE 2.

Pucynok 2. Pacder ycToM4MBOCTH OOBOJHEHHOIO H30TPOMHOTO OTKOCAa C YYETOM

BOSﬂCﬁCTBHH CEHCMMYECKHUX CHII MCTOAOM anre6paﬂqecxor0 CJIOXKCHHA CHUJI

(2)

3)




(4)

-(5)

rae: P - Bec Oinoka, MH; - Yroa OTKoca, Tpa.; - YIrOJ HaKJOHAa OCHOBAHUSA

O50Ka, Tpa.; - Bec ""cBOOOHOIM" (HaxoasIIelcs BIIE TUHUU OTKOCA) BOJABI B

npeaenax 6moka, MH; Dj- cuna rugpocrarumdeckoro nmapienus, MH; Hij+1, Hij1 -

HAIop Ha rpaHsax 0Ji0koB, MH; |; - ninHa ocHOBaHMs OJ10Ka, M; - INIOTHOCTH BOJHI,

MH/M3;

obopynoBaHusi/coopykenus, MH; a - cpeiHee paccTossHUE MEXay omopamu, M; b -

- ynelbHas Harpy3ka oT oOopynoBanus, MIla; Pos- oOmuii Bec

paccTostHEEe OT Kpas 000pyJI0BaHUS/COOpPYKEHHS 10 BepxHed OpoBku, M; Qj-

ceificmuueckass cwia, MH; - Yroll MEXIy TOBEPXHOCTHIO CKOJBXKEHUS U
HampaBJICHUEM CEHCMHUYECKON CHJIbl, M3MEPEHHbI B BEPTHKAIBHON IJIOCKOCTH,
rpan.; Ko- Ko3QduuMeHT, y4uuTHIBAIOIMN HAa3HAUYEHUE COOPYKEHUS U €ro
OTBETCTBEHHOCTh (T.e. JJs KapbepoB mnpuHUMarT 1,5, mis orBanos - 1,0); Kj-
K03 PUIHMEHT, YUYUTHIBAIOLIUHN JOMyCKaeMble TIOBPEXKICHUS 3JaHUI U COOPYKEHUI
(Ki = 0,25 nmna 6oproB m Ki;=0,12 mis ycTymoB M OTKOCOB OTBaoB); Kc -
KO3(pPUIHEHT CeHCMUYHOCTH, KOTOPBIM MpeAcTaBiseT co00il 3HAaUeHUsT YCKOPEHUs
KonebaHuii B A0MAX g; A - JONONHUTENbHBIE yaepkuBatomue cuibl, MH; B -

JOIIOJHUTCIIbHBIC CABHUTAOIIUEC CHUJIIBI, MH.

12. Cxema pacuera METOJAOM BEKTOPHOTO CIIOXKEHHUS CHJI IpUBEAEHA Ha

pUCYHKE 3.



Pucynok 3 - Cxema pacuéra yCTOMYMBOCTH OOBOJHEHHOI'O HM30TPOIHOIO OTKOCA C
y4ETOM BO3JEHUCTBUS CEUCMHYECKUX CHUJI METOJIOM BEKTOPHOT'O CIOKEHMs cuil: Pj -
Bec paccmarpuBaemoro Omoka, MH; Clij+1, Clija, Cli- cuasl  criemnenus,
HaIlpaBJIEHHBIE MapalIeIbHO COOTBETCTBYIONIUM IpanuiiaM 010koB, MH; Dii+1, Dij-1,

Di - cuibl TUAPOCTATUYECKOTO AaBieHus 1o rpanuiam 0imokoB, MH; Rjj+1, Rij-1, Ri -

peaKuunu 110 rpannuam 6J'IOKOB, MH; S - celicmuueckas CHujia, MH; - YIroJI HaKJIOHA

CEMCMUYECKOM CHUJIbI, TPAI.

13. Boibop pacu€THBIX CXeM OINpeAessieTcsi Ha OCHOBE aHajh3a TIe0JIoro-
CTPYKTYPHOI'O CTPOEHHsI MPUOOPTOBOTO MACCHBA C YYETOM IMPHUHATOrO MacuiTada:
yCTYIl, Tpynma ycTymnoB, OopT. CxemMbl UM METOJUWYECKUE IIOJIOKEHHsI pacdera

YCTOWYUBOCTH OOPTOB U YCTYIIOB KaphePOB, pa3pe30B MPUBEIACHBI B TaOIMIIE 2.

14. [loctpoenne  BeImykJioro  mnpoduns  O6opra  Kapbepa,  pa3pesa
OCYUIECTBIISIETCS] MyTEM MPUIAHUS KaXJAOMYy €ro 3JE€MEHTY MaKCHUMaJbHOTO YIJia
HaKJIOHa, OOECNEeYMBAIOUIET0 €ro YCTONYMBOCTH M YCTOMYMBOCTH BCEX TIpyMHI
AJIEMEHTOB 0OpTa, HAUMHAs C HUKHErO AJIEMEHTa Ha YpOBHE JHA Kapbhepa, pa3pesa.

Jlomyckaercs MOCTPOEHUE YCTYIOB MOJTUTOHATIBLHON (POPMBI.

Tabmuia 2 - CxeMbl pacdyéTa yCTOMUYUBOCTH OOPTOB M YCTYIIOB KapbhepOB, Pa3pe30B

Ne PacueTtnas cxema KpaTxoe OIIMCaHHuEC




nyHkTax 10 - 12 nactosimiero [Ipunoxenus.

PR JIi1st peallbHOTO OTKOCA PacueT J0JKEH OrcyTCTB
BBIIOJIHATHCS [TyTEM TIOCIEN0BATELHBIX HOBEPXHC
NPHUOJIMIKEHNH C MCIIOIB30BAHUEM METOJIOB, | [IOBEPXHC
NPHUBEIEHHBIX B IIYHKTaX 7 - 9 HaCTOSALIErO
[Ipunoxenus. ToA yrial
JlomycKaeTcst ONpPEAENATh NPEAEIBLHYO
BBICOTY OTKOCA IIPH 3aJaHHOM YIJIE
E]
MOTaIlICHUS no ¢opmyse:
B oo e paomeiyonna, SO0 STOT P2 Gl TEPHELEH, P08 Wik Yaane. YERTEc:
S SRR o Pacuer BBIMOIHIETCS ITyTEM Ot1cyTCTB
T0CIIE0OBATENLHBIX TIPHOIMKEHUI C HOBEPXHC
UCIIOJIb30BAHMUEM METOJIOB, IPUBEIECHHBIX B
HU3KOU H

E]

(5] e yaaeTcn ropass cossanrsh pIcox. SC3HORYO, T0 il B e, Tepenenoes A1 . YOemTec, 70 ok Yassae e
TaBA Goih 1 proe pasmeewe

BricoTa BepTHKaNIbHOTO ycTymna:

[x] e

[HuprHa npu3Mbl BO3MOXHOT'O 00pYILIEHUS

OtcyTcTB
MTOBEPXHC
MTOBEPXHC

o yriJial

]

BricoTa BepTHKaIBHOTO yCTyma

Bl

[IuprHa MpuU3Mbl BO3MOXKHOT'O OOpYILIEHHS

HeoOnaror
MTOBEPXHC

HaIrpaBJIC

pOCTpaH

ITPUMCHHIC



IRABMAMR G211 BEPHOE PAMELEIE

Bericora ycryna Hebnaror

TTOBEPXHC

HarpaBJie

[HupuHa npu3Mbl BO3SMOXHOTO OOpYIIEHUSI | IPOCTpaH

OTKOCa

Bricora ycryna Yeryn cn
T OpOJaMI
MTOBEPXHC
HaIlpaBJie
[[InprHa MpU3MBI BOBMOYKHOTO OOPYIIICHUS
MpOCTpaH
OTKOCa
[x] He yasercn o $aiin Gun nepeneten, nepevtenosa i yaanex. YEeauTec, T iamisaer ua np: i
e Bricora ycryna Yeryn, i
MTOBEPXHC
[HuprHa npuU3MbI BO3SMOXKHOT'O O0pYIIEHUs
[3] He yasercn
3a0TKOCKa MO HACIOEHUIO. Hebnaror

BricoTa ycCTyIa: ITOBCPXHC




HaIpaBJie

IIPOCTpPaH

OTKOCa

HCIIOJIb30BAHUEM MCTOA0B, IIPUBCACHHBIX B

nyHkTax 10 - 12 nacrosiero Ipunosxxenus.

Pacuer BeImonHSAETCS MyTEM HaxnonHe
MOCJIETIOBATEIBHBIX MPUOIMKEHUH ¢ MaJICHUEN
HCIIOJIb30BAHUEM METOJI0B, TPUBEJICHHBIX B
mynkrax 10 - 12 macrosmiero [punoxenns. | TPOCTPaH
YacTHBIM CTydaeM SIBISETCS OTKOC,
MOJICEYEHHBIN HapylIeHueMm. B atoMm cinydae
MTOBEPXHOCTh CKOJIbKEHUSI B BEPXHEN 4aCTH
COBITAJAET C HAPYLICHUEM.
”””””””” Pacuer BbInonHseTCS IyTEM [Tonoroe

MOCIe0BATEIbHBIX MPUOTNKEHUI C

oclabJieH




11| e T T Pacuer BeImosHsAETCS ITyTEM Hanmnune
MOCJIEI0BATENbHBIX PUOIMKEHUH ¢ COIIPOTHE
UCTIOJIb30BAHUEM METO/IOB, IPUBEJACHHBIX B |4EM Y BBl
nyHkTax 10 - 12 nacrosiero Ipunoxxenus.
12 SRR T —— T Pacuer Bbinonusercs nyrem Mynbpa00
MI0CJIEIOBATEBHBIX IPUOIMKEHUH C
UCTIOJIF30BAHUEM METO/IOB, IPUBEJICHHBIX B
nyHkrax 10 - 12 nacrosero Ipunoxenus.
13 JedpopmupoBanue oTkoca myTeM u3ruda Hanuuue
CJIOEB ocnabiieH
B xauecTBe mpuOIMIKEHHOTO U IPyOOro (0GpaTHO
TI0/TX0/1a JIOTTYCTHMO BBEACHUS B YTOJ
U30TPOIHOr0 OTKOCA | &%~ [[TOMPaBOK
OCHOBaHUU Tpaduka (pUCYHOK 4):
Jlns Goytee TOUHOM OLIEHKH HEOOXOIHMO
POBOJUTH (PU3MYECKOE UITU YUCIIEHHOE
MO/JICJINPOBAHUE.
14 | KomOuHauus pa3in4yHbIX BUI0B Pacuer BbINONIHAETCS IIyTEM I"'eosioro-
nedopMupoBaHus II0CJIEI0BATENbHBIX IPUOIMKEHUH ¢ OTJIMYAET
e S p—— UCIIOJIb30BAHUEM METO/IOB, IIPUBEJCHHBIX B | IPEJCTaB,

nyHkTax 10 - 12 nactosimiero [Ipunoxenus
U/WIH ¢ TPUMEHEHHUEM (GU3UYECKOTO WU

YUCJICHHOI'O MOACIIMPOBAHUA

H,

cueruienne B maccuse, Mlla (T/Mz);

E]

MacCCHBa,

- BbICOTA, M. U YIOJI HAKJIOHA, I'pa. 60pTa, ycCTyIia, Hs - BoIcOTa BCPTUKAJIBHOI'O OTKOCA, Hoo-T

5]
- ClIeMIeHre Mo MOBEpPXHOCTH ocnabnenus, MIla (T/m?); [

EH
- YroJl TpCHHs 110 IMOBEPXHOCTU OCJ'I8.6J'ICHI/I}I, rpan.; - INIOTHOCTb I'OPHBIX TOPO/, MH/




KOHTAaKTy CJIOCB, I'pan., - CpCAHAA MHTCHCUBHOCTbL HOPMAJIBHOI'O HAIIPSIKCHUA I10 HauOoJjee H

IIPOYHOCTH HA OJHOOCHOE pacTskenue, MITa (T/mM%); M - MIUPUHA TPU3MBI BO3MOKHOTO OOPYIIEHHUS;
e

Hey E B

ocnabneHus, rpai.; - YIUIbI HAaKJIOHA IOBEPXHOCTEW ocnalneHus, rpan.;

E]

ocjabJieHusl U MPOCTUPAHUEM YCTyMa, Irpaj.; - YroJl HaKkJIOHa JIMHUHM CKPEIIECHUs MOBEPXHOCTEH

HaKJIOHA JIMHUHW CKPCUICHU A HOBerHOCTef/'I oca0JICHHS B IIJIOCKOCTH, HepHCHHHKYHﬂpHOﬁ IIJIOCKOCTH O

E
MMOBEPXHOCTU CKOJIL)KCHUSA B OCHOBAHHWU OTKOCA, I'pa., - YroJ OTKOCa B CJIOUCTOM MACCHBE, I'pald; [

MaccuBe, Tpaj; - IONIpaBKa K YIIIy OTKOCA, rpaj.

3HaK MUHYC IIPU yIJlax MaieHus IOBEPXHOCTEN OcnadiieHus 03HauaeT HaIlPABJICHHE B CTOPOHY Macc

BBIPAOOTAHHOT'O MMPOCTPAHCTBA.
Cxemsl 4 - 6, 8 - 9, 13 mpuMEHUMBI TP YCIIOBHH, €CITH MPOCTHPAHNE TOBEPXHOCTEH OCITA0ICHHS OTITHYL
MMOBEPXHOCTEH OOPTOB M YCTYIIOB KapbepoB, pa3pe3oB He Oosee ueM Ha 20 rpaj.

a - P MOJHOM 0 - Ha MOMEHT ckauka nedopmanuu (cmemnieHus 0,5 -
ONPOKHU/IBIBAHUU CIIOEB 2 m u mmpuHa 3akoiioB 0,3 - 0,6 m mpu H = 100 Mm;
cmemenus 1,0 - 4,0 m u mmpuna 3akosoB 0,5 - 1,0 m
npu H =200 M; oTHOCUTEBHBIE AehOopMaIiH 3a
npusmoii 06pymenus (5 - 10) - 107%)

B - IIpY NOSIBICHUH BUAUMBIX TpeuuH (cMemenus 0,1 - 0,2 m npu H = 100 wm;
cmernienus 0,2 - 0,4 mnpu Y = 200 M; OTHOCUTENBHBIC 1e(OPMAIIH B TIPU3ME

oOpymeHus
(2-6)-107)



Pucynoxk 4 - I'paduxu mompaBok K yriiam moramieHus: H30TPOITHBIX OTKOCOB

nopu onpeacjaCHUM IPEACIbHBIX YIJIOB HAKJIOHA 60pTOB B CJIIOHUCTBIX MaCCHBax IIO

EF:

cxemaM 8 u 12 tadmuns! 2:

15.Ilpu yucieHHOM MOJCIMPOBAHMM pacyeT KoddduimeHta 3amaca
YCTOWYUBOCTH OOPTOB M YCTYNOB KaphepoB, Pa3pe30B OCYIIECTBIACTCS IyTEM
MIO3TAITHOTO CHUKEHUS TPOYHOCTH HA CIIBUT JI0 TIOSBICHUS B pACUETE TUIACTHUECKUX
nedopmanuu.

16. Koapdumment 3amaca, morydeHHbIH METOJJOM CHIDKCHUS MPOYHOCTH TIPH
YHCJICHHOM MOJICIMPOBAHUH, SKBUBAJICHTEH KOY(PPUITUEHTY 3aracy, onpeeasieMomMy

MCTOAaMU MPCACIIbHOI'O PaBHOBECHSI.

17. UncaeHHBIM MOJCIINPOBAHUCM HOIIYCKACTCA OIPCACIIATL ITapaMETpPhbI

HaHpﬂ}KeHHO'I[e(bOpMI/IpOBaHHOFO COCTOsSHUA HpI/I60pTOBOI‘O MacCCHBa.

18. [Ipu ucmoNb30BaHUN BEPOSITHOCTHOTO TMOJIXOAa BEPOSTHOCTH OOpYIIEHUS
OTpeJeNsieTcsl ¢ MOMOIIbI0 CTAaTUCTUYECKUX MHOTONapaMEeTPUYECKUX METOJO0B B
paMKax CTaTUCTHUYECKOM M3MEHUYMBOCTHU Ka)J0ro U3 (akTOpPOB KaK COOTHOIICHHE
nonu  Kod(p(UIMEHTOB 3amaca MEHbIIE WIM paBHOMY | Ko BceMy oObeMy

IIPOBEICHHBIX UTEPALIUN, BBIPAJKEHHOE B IIPOLICHTAX.

19. Ha stanax npoektupoBaHusi 1 OTpaOOTKHU MECTOPOKICHNS BEPOITHOCTHBIIH
MOJAXO0J MPHUMEHSIETCS KakK JOMOJIHUTENbHbINM Jisi 00Jjee TOYHOrO ydeTa BIUSHUS

M3MEHUYUBOCTHU (PaKTOPOB B BBIOPAHHBIX HOPMATHUBHBIX KPUTEPUAX YCTONUHMBOCTH.

20. Ilepen mpumMeHEHNEM BEPOSTHOCTHOTO MOAX0a JOMYCKACTCSl NCKIIFOUCHUE
OJIHOTO WJIM HECKOJIBKUX (PaKTOPOB ITyTEM BBISBICHHUS aHAIN30M UyBCTBUTEIHLHOCTH

HU3KOTO BIUSHUS pakTopa (MeHee 1%) Ha pe3ynbTaThl pacuera.



21. BeposSTHOCTHBIN aHAN3 JOJDKECH MPOBOIUTHCS OTACIBHO ISl Pa3IHIHBIX

MacITa0oB: YCTYyI, TPyTIa YCTYIOB B OOPT.

22. ®u3nveckoe MOJESIUPOBAHHUE WCIIONB3YeTCS I OIEHKA CMEUICHHH U
ONpeNeNCHUsl MeXaHu3Ma  Je(POPMHUPOBAHUS  MPUOOPTOBOTO  MaccHBa  IPHU
COOJIIOJIECHUU KPUTEPUEB MOA00HS.

23.B pacderax yCTOHYMBOCTH OOpPTOB KaphepoB, pPa3pe30B ITOJDKHO
VUUTBIBATHCS BIUSHHUE BCEX BOJOHOCHBIX TOPH30HTOB, TIPEACTABICHHBIX B

pruOOPTOBOM MacCHUBE.

OrneHKa BO3MOYKHOCTH TPOSIBICHUS (DUIBTPANMOHHBIX AehOopManuii JOKHA
OCYHICCTBISITBCS C  Y4ETOM  OCOOCHHOCTEH  peXuMa  TOJI3EMHBIX  BOJI,

IPaHYJOMETPUICCKOTO COCTaBa TOPHBIX MTOPOJI M 3AIIOJTHUTEIICH B TPEIIUHAX.

24. B MHOTOJIETHEMEP3JIBIX MOPOJaX MpPH OOOCHOBAHUU KOHCTPYKTHBHBIX
napaMeTpoB OOPTOB U YCTYIIOB KapbePOB, Pa3pe30B U OTKOCOB OTBAJIOB HEOOXOIUMO

YUYUTBIBATH BJIMAHUC TAJIMKOB HA UX YCTOﬁqHBOCTL.

25. Bniusinue Harpy3ok OT 00OpyIOBaHUS, 3JaHWA WM COOPYXXEHUW Ha
YCTOWYUBOCTH YCTYIIOB Kapbepa, pa3pe3a, CII0’KEHHBIX CKATbHBIMU H TIOTY CKAThHBIMU
HOPOJIAMH, JOJIKHO YUUTBIBATHCS MPU CTALIMOHAPHOM pa3MELEHUU 000pY10BaHUS.
VYyer BiMAHMS Harpy3ok OT OOOpyJOBaHHUs, 3JaHUNH WIM COOpPYKEHHM Ha
YCTOWYMBOCTh YCTYIOB Kapbepa, pa3pe3a CJIOKEHHbIX Cla0bIMH IOpPOJAMHU
(TIMHUCTBIE, CYTJIMHUCTBIE, CylleCUaHble OOBOJIHEHHBIE) SIBIISIETCS 00s3aTEIbHBIM BO
BCEX CIlydasX, 32 UCKIIOYEHUEM KpPAaTKOBPEMEHHBIX HArpy30K, BO3HMKAIOLIUX IPHU

nepeBUKEHUN 000pyJ0BaHUS.

26. Yyer ropHOro oOOpyJOBaHUS, 3JaHUA WM COOPYXKEHUH TMpu UX
pacnoyio)KeHUH Ha OepMmax JIOJDKHO OCYLIECTBISTHCSA B IJIOCKOM MOCTaHOBKE (0e3
ydera O0KOBOI0 3akuMa) 1o gpopmyiie 4, 1100 MmyTeM YBETUUYEHMsI BBICOTHI yCTyIla Ha

MOII[HOCTb 3KBUBAJIEHTHOIO CJI0s h,:

 (7)

rae: P- Bec obopymoBanusi (coopyxkenusi), MH; Pos- maBieHue, coszmaBaeMoe

obopynoBanuem, MIla; - YIEIbHBIM BEC TOPHOW MOPOJBI, mMH/M3, a, b -

JUHENHBIE pa3Mepbl 000PYI0BaHUs, 3/1aHUS UM COOPYKEHUS B IUIAHE, M.

27. Pacuer yCTOMYMBOCTH YCTYHOB KapbepOB, Pa3pe30B JOJKEH BBITOIHITHCS

JUIsL BEpXHEH yacTu ycrymna (mepBble METphl OT BepxXHEil OpOBKM) U Ha BCIO BBICOTY



(pucyHox 4). Bpibop cxembl nehopMHpOBaHHS YCTYNOB OCYIIECTBISETCS B
COOTBETCTBHHU C TAOIHIICH 2.

pameerve,

PI/ICYHOK 4 - CxeMma pacucTa YCTOﬁQHBOCTH yCTyna C Y4YCTOM BJIMSAHHA BCCa

000pyI0BaHMsI, 3TaHHI, COOPYKECHUH.

28. Jl111 BBIOpaHHOI CXEMBI pacueTa Onpe/eisieTcs BeIMYMHA TPEIIMHBI OTPHIBA
o popmyre:

, (8)

[Ipyn oTpuuaTenbHON BEIMYMHE [JIMHY TPELIMHBl OTPbIBA HEOOXOAMMO

IPUHUMATh PABHOM HYJIIO.

29. Ilpu BBIOTHEHUH PACUETOB YCTOMUMBOCTU OOPTOB M YCTYIOB Kapbepos,
pa3pe3oB KpPaTKOBPEMEHHOE CEHCMUYECKOE BO3ACHCTBUE MpU 3E€MIIETPSICEHUIX
JOJKHO ~ YUYUTBHIBAThCS IyTEM BBEJAEHUS JOMOJHUTENbHOW TOPU30HTAIBHOU
ceiicmuueckol cuibl B (opmyny (2). Benuumna ceiicmuueckoit cuibl Q.
ompenensercs no Gopmye 5.

Jlonyckaercs y4eT KpaTKOBPEMEHHOI'O CEMCMHUYECKOrO BO3JCHCTBHUSA 34 CUET
YBEJIMYEHUS HOPMATUBHOTO Kod(dduimenTa 3amaca ycroiunBoctu. [Ipu 3Tom BBOA
JIOTIOTHUTENIbHOM TOPU30HTAIbHOM CeCMUYECKOM CHIIbl B ypaBHEHHE OallaHca CUIT He

TpeOyeTcs.



30. MakcuManbHOE YCKOpPEHHE CEMCMHMYECKHX KOJeOaHWl TpyHTa HOJKHO
ONPENENAThCS TPU BEPOSITHOCTH BO3MOXKHOTO IPEBBINICHUS WHTECHCHBHOCTH

3emterpsiceHuit B tedenue S50 met - 10%.

31. [lluprra TpeaOXpaHUTEILHON OCpMBI JOJKHA OMPEACIHATHCS HCXOIS M3
oOecrieyeHUs €€ YJaBIMUBAIOIIEH CIIOCOOHOCTH ¥ TEPEABMKCHHS TOPHOTO

000pyTOBaHMUS:

, (9)

rae: B, - mmpuHa oceimu, M; By - mmpuaa OepMBbl IS 3aIepKUBAHMS TAJAOIIAX
KamHeH, M; Bos - MUHUManbHAs mupuHa pabouyel yacTh OSpMbI, JOCTATOYHAS IS

0e30macHOro pa3MelieHus: U paboThl 000PYIOBAHUS IO OYUCTKE OEPM OT OCHITICH, M.

32.1Ipu  BEepOSTHOCTHOW  OLIGHKE YCTOMYMBOCTH  YCTYNOB IIHPHHA

IpeOXPaHUTENBHON OepMBl orpeiensieTcs o GopmyJe:

, (10)

rie: By - mupHuHa npu3Mbl BO3MOXHOI0 00pyIleHus, M; B, - mupuHa pasaia nocie
AeopMalMy € BBIIEIEKANETO yCTyna, M; Bsp - 3(QdexTuBHas mupuHa OepMbl
(ocTaBmIascs 4acTh OEpMBbI TIOCIIE OCBINH U pa3Balia BBIIIEIEKAIIETO YCTyTa), KOTopast

IPUHUMAETCSL:
- HE MeHee 2 M I JI00bIX YCTYIIOB Kapbepa;

-0 M nand HWKHHUX YCTYHOB IIpU J0pa0OTKE Kapbepa MpU YCIOBHUH
MHCTPYMEHTAJIBHOIO MOHUTOPUHIA B PEXUME PEaJIbHOIO BPEMEHHM CO CIUIOLIHOMN

30HOM MOKPBITUSI paboueld 30HbI WU TIPU O€3JTF0THON BHIEMKE.

[Tpunoxenne Ne 4
Kk DenepalibHBIM HOpMaM U MPaBUIIAM
B 00JIaCTH MPOMBIIIJICHHOM
oe3onacuoctu "lIpaBuna
oOecrieueHus: ycTOWYMBOCTH OOPTOB

U YCTYIIOB KapbepoB, Pa3pe30B U



OTKOCOB OTBAJIOB", YTBEPKAECHHBIM

npukazoM DenepaabHOM CITyKOBI 11O

OKOJIOTHYCCKOMY, TCXHOJIOTHICCKOMY

oT

n "n

¥ aTOMHOMY HaJ30py

BbIBOP KOO®PUIIUEHTA
3AITACA YCTOMYUBOCTHU BOPTOB U YCTYIIOB
KAPBEPOB, PA3PE30OB 1 OTKOCOB OTBAJIOB

2020 r. Ne

1. HopmaTuBHbIE KOX(PUIIMEHTHI 3amaca yCTOMYMBOCTH OOPTOB M YCTYIIOB

KapbepOoB, Pa3pe30B MMPHU JICTCPMHUHUPOBAHHOM ITOAXO0/I¢ BBIOUPAIOTCS B COOTBETCTBUH

¢ Tadnuien 1.

Tabnuna 1 - HopmaTuBHbie KO3 PHUIIEHTHI 3ammaca yCTOWIMBOCTH OOPTOB U YCTYIIOB

KapbepoB, pa3pe3oB

Xapakrepuctuka| Cramguu no | Okcrutyaranus u | [IpoektupoBanue s I
OTKOCa Hayaja TEXHUYECKOE 0paboTKu OTBETCTBEHHBIX | 0€31
9KCILTyaTallu1 | IEPEBOOPYKEHHUE | Kapbepa (MEHEE | COOPYKEHUM B | BBl
3 ner), ner yaiie Kapbepa
1 2 3 4 )
[TomyckanbHbIE U CKAJIbHBIE IOPOIbI
Yeryn* 1,50 (2,00) 1,50 1,30 2.00 1
Yuacrok 6opra, | 1,30 (1,50) 1,30 1,20 1,50 1
oopT
[lecuanble ¥ rpaBeIUCTBIE TOPOJIBI
Yeryn, yyactok 1,30 1,20 1,15 1,30 1
ooprta, 60pT
I'muHuCTBIE TOPOIBI
Yeryn 1,50 1,30 1,20 2,00 1




VYuyacTtok 6opra, 1,40
oopT

1,30

1,20

1,50

Jlnst pabounx yCTYMOB IMOMYCKAIbHBIX W CKAJIBHBIX MOPOJ MPOMEXYTOUHOTO

KOHTYypa Kapbepa/pa3pe3a U CPOKOM UX CTOsTHUS 110 | Toaa mpu BeicoTe He Oosee 20

M. JIOyCTHMO HKCIIOJIb30BaTh HOPMATUBHBIN Kod(dduiment 3amnaca 1,2, npu BeicOTe

oomnee 20 m - 1,5.

[Ipy mpoexkTUpOBaHMHU Kapbepa CO CPOKOM OHKCIUTyaTalluM MeHee 3 JeT

00s13aTeNLHO MNPOBCACHUC MHCTPYMCHTAJIbHOTO MOHUTOPHUHIA B PCKHUME PCAIbHOTO

BPEMEHH C MOKPBITHEM paboUeii 30HBI.

[IepedyeHb OTBETCTBEHHBIX COOPYKEHUM ONPEAEIAET MPOCKTHASI OPTaHU3aLIUS.

2. HopmatuBHbIe K0 (DHUIMEHTHI 3amaca yCTOMYMBOCTH OTKOCOB OTBAJIOB MPH

ACTCPMUHUPOBAHHOM IIOJAXOAC BBI6I/IpaIOTC$I B COOTBCTCTBUMU C Ta6HHHCﬁ 2.

Tabnuna 2 - HopmaTuBHBIE KOA((UIMEHTHI 3amaca yCTOWYUBOCTH MJII OTKOCOB

OTBAJIOB IIpHU JCTCPMHUHHUPOBAHHOM IIOAXOAC B CEHCMMUYECKH CITOKOMHBIX paﬁOHax

Tun Tun ocHOBaHus
OTBaJIbHOM
[IpouHoe ocHOBaHUE Cna0Oblil KOHTAKT Cnaboe ocHOBaHUE
MACEH (ocHOBaHHUE (cioii, MOIIHOCTBIO | (CJI0H, MOIITHOCTBIO
MpeACTaBICHHOE He 0oJiee 2 METPOB, 0oJee 2 METPOB,
CKAJIbHBIMH, MpeACTaBICHHBIN MpeACTaBICHHBIN
MOJIyCKJIbHBIMH U TJIMHUCTO- [JIMHUCTO-
necyaHo- CYTJIMHUCTBHIMH CYTJIUHUCTBIMU
TrpaBUWHBIMU MOPOJIaMHU, MOPOJIaAMU,
OPOJIaMH, COTNIPOTUBJICHHE COIIPOTHBIICHUE
COTNIPOTUBIICHHE CIIBUTY KOTOPBIX CIABUTY KOTOPBIX
CIBUTY KOTOPBIX HE HUXKE, YEM Y HUKE, YEM Y
HUXKE, YEM Y OTBAJILHOM MacChI) OTBAJILHOM MacChI)
OTBAJILHOM MacChI)
CkanbHas 1,15 1,20 1,30
OTBaJIbHAs
Mmacca




ITecuano- 1,20 1,20 1,30
TJIMHUCTBIC
MTOPOJIBI,
CMECh
ecYaHo-

TIIMHUCTBIX U

CKQJIbHBIX
opoz,
[Tpu Ge3nmoHON TEXHOIOTHHU OTCHITIKYA OTBAJIOB
Jlns Bcex 1,10 1,10 1,15
TUIIOB

HpI/I PaACIOJIOKCHUHN HAa OTBAJIC UJIN B HGHOCpeHCTBCHHOﬁ OJIM30CTH OT HErO

OTBCTCTBCHHOI'O COOPYKCHUA, BHC 3aBUCUMOCTHU OT TCXHOJIOT'MU OTCBIIIKH

Jlns Bcex 1,30 1,30 1,40

THUIIOB

3. B ceiicMmuueckn akTHBHBIX paiioHaX (CECMHUYHOCTH 7 M OoJiee OamioB 1Mo
mkaige MSK-64) ycroitunBocTh OOpPTOB M YCTYNOB KapbepoB, Pa3pe30B U OTKOCOB
OTBAJIOB JIOJKHA OBITH o0ecrieueHa npu pacyerax 0e3 ydeTa U ¢ y4eTOM JIEHCTBUSA
CEeHCMHUYECKOM CUJTBI OT 3eMJIETpsicCeHH. B mepBoM ciydae pacyeTHbIN K03 HUIIMEHT
3amaca JIOJDKEH OBbITh HE MEHee 3HAayeHWil, MpuBeNeHHBIX U B Tabmumax 1, 2. Bo
BTOPOM cilydae, KO3(QPUIIMEHT 3amaca ¢ y4eToOM BBEJEHHUS B PacdeT CeHCMHUYECKHUX

CHJI JOJIDKCH OBITh HE MEHEE 3Ha‘-IeHHI>i, IMPHUBCACHHBIX B Ta6J'II/IHe 3.

Jlonyckaercs BBIOJIHSTH PacueT yCTOWYMBOCTH YUYaCTKOB U OOPTOB KapbEPOB,
pa3pe3oB, MOCTABIEHHBIX B KOHEUHOE TOJI0KEHHE, 0€3 yueTa CeMCMUYECKUX CHII OT
3eMJIETPSICEHUH, TpU 3TOM KO3(PUIMEHTHI 3amaca, NMpuUBEIEHHblE B Tadmuue 1,
JOJKHBI OBITH yBenudeHbl Ha 0,05 nisa 7-6anbHoi 30886, 0,1 - 11 8-0aibHOM 30HBI
u 0,15 - ana 9-6annpHOM 30HBI, TPU ATOM KO3 (ULUEHTHI, TPUBEICHHbIE B TaOINLIE
3, HE UCIIOIB3YIOTCS.

Tabnuua 3 - HopmaTuBHbie Ko3(pPUIIEHTHI 3amaca yCTOWYMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pPa3pe30B U OTKOCOB OTBaJOB C YYETOM CEHCMHYECKUX CHJI OT

3EeMJIETPSICEHUN



XapakTeprucTuKa OTKOCa Hannuwme oTBETCTBEHHBIX

COOPYKECHUU

OTCyTCTBYIOT [IpucyrcTBytOT

PaGounii yctyn 1,00 -
YCTyll B KOHEUHOM TMOJIOKEHUH 1,10 1,15
Bbopt, yuactok 6opta, BpeMeHHO- 1,05 1,10

Hepabouwnii 6opT

OtBan (spyc) 1,05 1,10

4. HopMaTuBHBIE KPUTEPUU YCTOMUYMBOCTH YCTYIIOB, OOpPTOB KapbepoB U

pa3pe3oB MPU BEPOSTHOCTHOM IOX0/I€ BEIOUPAIOTCS B COOTBETCTBUU ¢ TabyuIeH 4.

Tabmuma 4 - HopmatuBHble KO3(QQUIIMEHTH 3amaca yCTOMYMBOCTH  IPHU
BEPOATHOCTHOM IOAXO0/E

Macuirad O6nacTh MpUMEHEHUS Koaddunuent | Homycrumas
3amaca BEPOSITHOCTD

YCTOWYUBOCTH | OOpyLIEHUS,

[K3VL:
1],%
Yerynsl Pabouwnii 1o 1 roxa. 40%
JlopaboTka Kapbepa ¢
IpOBEJICHUEM
00513aTeIHLHOrO
WHCTPYMEHTAJIBLHOTO

MOHMUTOPHHTA (B peKUME
peanbHOro BpEMEHH C
HOKpPBITHEM pPabOUYEeii 30HBI).

besnronnas TexHoorusi.




DKCIuTyaramnus u
TEXHUYECKOE
IIEPEBOOPYKEHHUE.
[IpoekTupoBanue 1o Hayana
JKCIUTyaTalHuH MPU YCIOBUU
JIOCTaTOYHOU
F€OMEXaHNYECKOU
V3YYEHHOCTH
MECTOPOKIACHHS 110 JAHHBIM

OypeHHUs CKBOKHUH

[IpoextupoBanue 10 Hayana
3KCIUTyaTalHH.
Hannvue oTBETCTBEHHBIX

COOPYKEHUM.

He

YUYUTLIBACTCA

30%

20%

I'pynma yctynos
MEXIY
TPaHCIIOPTHBIMU

ChbEe3JaMu

JlopaboTka kapbepa.

besmronHas TexHoorus.

1,20

20%

DKCIUTyaTamus u
TEXHUYECKOE
HIEPEBOOPYKEHHUE
[TpoexkTupoBaHue A0 Havyaa
AKCIUTyaTally P YCIOBUU
JIOCTATOYHOM
reOMeXaHN4eCKOU
U3Y4YEHHOCTHU
MECTOPOXKIEHHUS 110 TAHHBIM

OypeHusi CKBaKUH

1,25

15%

IIpoekTupoBanue 10 Hayana
JKCIUTyaTalluHu.
Hannune orBeTCTBEHHBIX

COOPYKEHUM.

1,30

10%

boprt kapeepa B

OocJioM

JlopaboTka kapbepa.

besnronnas TexHoorusl.

1,20

15%




DKCIUTyaTamus u 1,30 10%
TEXHUYECKOE
IIEPEBOOPYKEHHE
[IpoekTupoBanue 1o Hayana
SKCIUTyaTalluy PU YCIOBUU
JIOCTAaTOYHOU
reOMEXaHUYECKOU
M3Y4YEHHOCTH
MECTOPOXKIACHUS 110 TaHHBIM

OypeHHUs CKBOKHUH

[IpoexTupoBanue 10 Havyana 1,50 5%
IKCTUTyaTaIHH.
Hannuure oTBETCTBEHHBIX

COOPYKEHUM.

5. HopmatuBHble KO3(pPUIMEHTHI 3amaca yCTOWYHMBOCTH W BEPOSITHOCTH
oOpylIeHusi, TpUBeACHHbIE B Ta0iuuax 1 - 4, MOryT OBbITb CKOPPEKTHUPOBAHBI /IS
KOHKPETHBIX YCJIOBUM HAa OCHOBAHMM 3aKJIIOYEHHUS  CHEUUAIU3UPOBAHHOU

OpraHu3aluu.

6. HopmaruBHbIil k03¢ PHLIMEHT 3amaca yCTOMYUBOCTU AJiI OTKOCOB OTBAJOB,
bopMUpYyEMBIX B pEeXUME YyIOPaBIsE€MbIX JAepopManuii, HE perJaMeHTUPYETCS.
BrinoniHeHHe OTBaJIbHBIX pPa0OT OCYLIECTBISETCS HAa OCHOBAaHUM 3aKJIIOUEHUS
CHEIUAIU3UPOBAHHON OpraHM3aliK, OpU OOECIEYEHUM MOHMTOPUHIA COCTOSHUS

IUIOIIA/IOK Pa3rpy3Ku:
00pa30BaHuUs U PACKPBITUS TPEILNH;
HOBBILIEHUS] CKOPOCTU OCE/IaHuUS;
U3MEHEHHUS HaKJIOHA.

Pazmernienne ropHoro 000py0BaHUs JOJDKHO MPOU3BOAUTHLCA 3a MpeesiaMu

30HBI AKTUBHOM epopmanuu.

[lepexony Ha QopMupoBaHHE OTKOCa OTBajla B PEXKUME YIPaBISEMbIX
nedopMaluii  JTIOJDKHO MPEAIIECTBOBATh IMPOBEACHUE OINBITHO-TIPOMBIIIICHHBIX
UCIIBITAHUM C ONpEeNeleHHeM KPUTEpPUEB OE€30MacHOTO0 COCTOSIHUS Pa3rpy30UHBIX

IUIOIIAIOK U MOPSiKA JEUCTBUH, B CIIy4ae UX MPEBBILICHUS.
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NHKXEHEPHO-TEOJTOI'MYECKOE NU3YYEHUE
YCJOBUMN ®OPMHUPOBAHUS Y OIIEHKA
YCTOHYUBOCTH OTKOCOB OTBAJIOB

1. YcroitunBocTh OTKOCOB OTBaJIOB OIIPCACIISICTCA WHXXCHCPHO-
I'COJJOr'MYCCKNMHU 151 ruaporcoJIOrn4eCKuMmn 0COOCHHOCTSIMH OCHOBaHMHA
ImpeamnojgaracMoro y4actka CKiIIaaupoBaHUA IIOPOO, TUIIOM CKIIAIUPYEMbIX IMOPOd U
TEXHOJIOTUEH OTBaJ'I006p8.3OBaHI/IH. PacueTtnl YCTOIZHHBOCTH OTKOCOB OTBaJIOB
BBIITOJIHAOTCA TCMHU K€ METOAAMU, YTO U PACUYCThI YCTOﬁQHBOCTH YCTYIIOB U 60pTOB

KapbepoB, pa3pe30B.

2. HpI/I OTCBITIKC OTBAJIOB BO3MOJKHBI TP CXCMbI HAPYIICHUA UX YCTOI\/'I‘-II/IBOCTI/I

(Tabmuua 1).

Tabnuua 1 - Cxemsbl geopMUpOBaHUs OTKOCOB OTBAJIOB

Ne PacyeTrHas cxema Kpatkoe onncanue Y ciioBYs IPUMEHEHUS

1 R HannonomBseHHbIH KomuuecTBO MPOYHBIX
OIOJI3EHb, CKAJIbHBIX IOPOJ B
XapaKTePU3YIOLIUNCS OTBAJIbHOM CMECH HE
IJIaBHOM meHee 80%.
KPUBOJIMHEWHOU




ITOBEPXHOCTHIO
CKOJIBKCHUS,

peaNu3yrolmencs B Tene
OTBajla M BBIXOJMIIEH B

€ro HIDKHIOI0 OPOBKY

KonTaktHbIl
(MOTOIIBEHHBIN )
OTOJI3EHb,
XapaKTEPU3YIOLIUNCS
MOBEPXHOCTHIO
CKOJIbXKEHHUSI,  KOTOpas

YaCTHUYHO PCaIM3yCTCsA B

[Ipy  Hamuuumu  Ha
ITOBEPXHOCTH
OCHOBaHMS  MPOCIIOA
TaJIBIX MeCYaHO-
TJIMHUCTBIX
OTJIOXKEHUN

MOIIHOCTHIO HE MCHEC

teqe orBanta u  1o|0,1 M, a Takxke npu
KOHTAaKTy OTBAJIbHBIX | "'pa3aBInBaHUN"
opoJ 151 MOPOJI | BECOM OTBaja Clia0bIX
OCHOBaHMS CKJIAIMPYEMBIX IOPO
B B e 1 et e Y YEeprecs 10 H 0 I[H 0 I[ OIIIB eHHBII\/'I B cia 6I)IX o p 0 I[ ax
OIIOJI3EHb, OCHOBaHWUS, pu
COIPOBOKIAOIIMICS HaJIN4Iuu HaIlopoB
BbUIABJIMBAHMEM CJA0OBIX |[BOABI B IOpoAax
1I0poJ OCHOBAaHMS. | OCHOBAHHS, pu

Peamuszyercs B IByX

dbopmax:

a) HauoOoJee
HaIpsHKEHHAS
MOBEPXHOCTh MPOXOJIUT
0 TeTy OTBaja U clIabbIM

nmopogamM OCHOBAHMUA,

0) Hanbomnee

HaIpsi?>KCHHAA

pa3aBIMBaHUU BECOM
OTBaJIa cJIadBIX
CKJIAIUPYEMBIX TIOPOI,
a Tak)Ke pa3BUBATHCS

MIPU  OTCHITIKE SIPYCOB

oTBaJla Ha cJiadble
MTOPOJIBI HUKHETO
sapyca




MNOBCPXHOCTL IMPOXOAUT

ucpes TCJIO0 OTBaJja,

cnalble IOPO/IBI
OCHOBaHHSI u 1o
KOHTAKTy C
TIOJICTHJIAFOTITUMHE

IIPOYHBIMU ITOPOJAMHU.

H - BbicoTa oTBana (sipyca); "2 - reHepallbHbIN yIroJl OTKOCa OTBajia (yroi sipyca);
- YTOJI HaKJIOHA OCHOBaHHUS; h - MOIITHOCTH CJ1abOTO CII0Si B OCHOBaHUU OOpTa

HJIN BCJIIMYHWHA 33.FJ'IY6J'ICHI/I$I MOBECPXHOCTHU CKOJILKCHHUA B IOPOALI OCHOBAHMA.

3.B pe3yJIbTaTe HHXCHCPHO-TCOJIOTHYCCKHUX u THUAPOTrCOJIOTUICCKUX
I/ICCJ'IC)IOBaHI/Iﬁ JOJI?KHBI OBITh N3YYCHBI: (bI/ISI/I‘-IeCKI/Ie CBOMCTBa CKIIAAUPYCMBbIX
Imopoa, IpOYHOCTL HMX B KYCKEC, CIABHUI'OBBLIC XapPAKTCPUCTUKU OTBaJILHOMU MacCcCHhI,
CTPpOCHHUC OCHOBAHUA (HaKHOH OCHOBaHUs, HAJINYUC IIPOCIIOCB c1a0BIX mopoa u ux
MOOIHOCTb, HaJIM4YUC BOJOHOCHBIX TOPH30HTOB, BO3MOXHOCTb O6paSOBaHI/IH
TCXHOI'CHHBIX BOJOHOCHBIX TOPU30HTOB B HM)KHEM YacTH OTBaja U B nopogax

OCHOBaHMS).

4, HSY‘—ICHI/IG HHXXCHCPHO-TCOJIOTNICCKUX YCJIOBI/Iﬁ BBIITOJIHACTCA Ha CTaJuH
COCTABJICHUsI IIPOCKTAa OTBaJIa W YTOYHACTCSA B HPOLCCCC C€ro IKCIUIyaTalluu IIpU

U3MEHEHUU:
apaMeTpoB OTBAJIA: BHICOTHI U (POPMBI KOHTYpA;

TCXHOJIOT'NHU OTBaJ'IOO6p330BaHI/ISI - CXCMbI (I)OpMI/IpOBaHI/I}I, IMPUMCHACMOT' O

000py0BaHMsI, HHTEHCUBHOCTHU CKJIaANUPOBaHMUS;
COCTaBa U COCTOSIHUSA CKIAAUPYEMBIX IOPOLL.

5. 'pannna yyacTka HMH)KEHEPHO-TE€OJIOTMUECKUX HCCIETOBAaHUN OCHOBaHUS

moa OTBaJl YyCTAHABJIMBACTCA HCXOIA W3 JIMHEHUHBIX pasMCEpoB OTBaJla IO HIKHEHU

[x] e yaaercn

OpOBKE, YBEIMUEHHBIX Ha | == BBICOTHI IPOEKTUPYEMOTO OTBAJIA B KAXKIYI0 CTOPOHY.

6. CoctaB, 00beM U METOJHMKA HWHXCHEPHO-TCOJOTUYECKUX HCCIIeI0OBaHUMN
3aBUCAT OT CTENEHM CII0KHOCTH ydacTKa OoTBaiooOpa3oBaHus. CTENEHb CI0HOCTH

OTpeeIsIIOT 10 Hauboliee HebnaronpuaTHOMY (pakTopy (Tabnuia 2).

Tabnuna 2 - Kareropuu ciokHOCTH yCIOBUM OTBAI000pa30BaHUS



dakTop

Kareropus cnoxuocTn

1 - mpoctrie 2 - CIIOKHbBIE 3 - 0cob60
CJI0’KHBIE
OcHoBaHue [Ipounoe (ckasnibHoe) | JlucnepcHbie HucnepcHbie
WIn HECBSI3HBIC CBSI3HBIC TIOPOJIBI
MHOTOJIETHEMEP3JIOE | TOPOBI
(mpu coxpaHEeHUU
TEIIOBOT'O PEXKHUMA)
Yron HakIOHA MeHee 5 5-10 6omee 10
OCHOBaHWUS, TPAI.
I'mnporeonoruueckue | OTCyTCTBHUE Hamnaue Hamnuue B
yCIIOBUSA MO/I3EMHBIX BOJ WJIM | HAIIOPHOT'O OTBAaJIC WJIH B
HaJIMYMEe OJTHOTO BOJIOHOCHOT'O €ro OCHOBaHUHU
BBIJICP)KAaHHOTO B TOPU30HTA B HECKOJIbKUX
riaHe O€3HANMOPHOTO | OTBAJIe WU B HaIOPHBIX
BOJIOHOCHOT'O €ro OCHOBaHUHU |BOJOHOCHBIX
TOpPU30HTA B TOPU30HTOB
OCHOBaHUU OTBaja
CocraB otBasibHBIX | 1. OGnomku ckanbHbIX |[lecuano- Cyrnunucroie
opoJI U TIOJTYCKQJIbHBIX TJIMHUCTHIE,
MOPOJ C TPUMECHIO MecyaHo-
CYTJIMHUCTBIX WIH CynecyaHbie
MOPEHHBIX TTOPOJ HE | W/WJIU
oonee 20% MOpEHHBIE
2. Beunomep3iibie OTJIOKEHUS
JTMCTIEPCHBIE TTOPOJIBI
3. dpecBsiHo-
111e0€HUCTHIE, TOPO/IbI
BHE 3aBUCHUMOCTH OT
COOTHOIIIECHUS
bpakumii
Crpoenne ocHoBanus | OqHOPOIHOE Heonnopoanoe |Heomnopoanoe




OI[HOpOI[HOC OCHOBAaHHME  IIPEACTABIICHO OJHUM  HMHXXCHCPHO-TCOJIOTHYCCKHUM

SJICMCHTOM

7. NH)KE€HEepHO-TEOJOTHYECKUE NCCIEOBAHUS TPOBOAATCS OCTAAUITHO.

Ha mepBoii cranuu uccneqoBanusi BEAYTCsS MO IBYM MPOQUIBHBIM JTUHUSM C
PaCCTOSTHUSIMU MEXAy CkBakuHamu He Oosiee 200 M, HO HE MeHee 3 CKBaXMH Ha
npoduie. CKkBaXUHBI TPOCKTUPYIOTCS TIIyOHMHOM HE MeHee 25% OT mpeamnoaaraeMoi
BBICOTHI OTBaJIa. BypeHne CKBaKUHBI IPEKPAIAETCs MOCe 3arTy0IeHUs B CKaIbHbIC

MOPOJIbl HE MEHEE, YeEM Ha 2 MeTpa.

[Tonoxxenne NPOPUIBHBIX JUHUN OMpeAesieTCs OpTraHu3aIfeii, BeayIIeH
HCCIIEJIOBAHUS, Ha OCHOBE aHalu3a penbeda MECTHOCTH U IPEearoyiaraeMoro

HarpaBJICHUSA OTBaJIOO6p3,30BaHI/I$I.

[To pesynpraTam wHccieAOBaHWM NEPBOM CTaAuM OLECHUBAETCS KATErOpHs
CJIOHOCTH OTBaJIOOOpa30BaHUsl M IMPOBOJATCS HCCIENOBAaHUSA BTOPOM CTaauu IO
HanbOoJee OMmacHBIM HarpaBieHUsM (poduabHbIM THHHUSIM). Ecnu o pesynsratam
IIEPBOM CTAJUU UCCIIEIOBAHUIN YCTAHOBIJICHBI YCIIOBUS, CXOKHE C OTBAJIOM-aHAJIOTOM,

TO JaJbHEHIIINE UCCIICIOBAHMS BTOpOI\/’I CTaanuu HE Tpe6y10T051.

KonnuectBo mnpoduiabHBIX JHMHUM Ha BTOPOM CTaauU  OINpEAeIseTcs
opraHu3anuei, BeAylIeld HCCIEeIOBAaHUS W/WIU pPacyeThl YCTOMUYMBOCTH OTKOCOB
orBasioB. s 1-l KaTeropuu CIOXHOCTU YCIOBUM OTBanooOpa3oBaHMsl BTOpas
CTaAusl MCCIENOBaHUI HE NPOBOAMTCS. PaccTosHMS MeEXIy CKBaKMHAMU Ha
npOPMIBHBIX JIMHUSIX JOJKHBI COCTABIATH sl 2- U 3-W KaTeropuu CIOXKHOCTU
yciouii He 6osee 100 u 50 M, COOTBETCTBEHHO.

8. Bropast cramusi HH)KEHEPHO-TEOJOTUYECKUX HCCIeA0BaHUN 3-i1 KaTeropuu
CIIOHOCTH  yCJIOBUH  OTBajoOOpa3oBaHMsS JODKHA coAepaTh paboOThl ¢
MIPUMEHEHHEM METOJIOB CTaTUYECKOI0 30HAUPOBaHUs. JlaHHbBIE BUIBI UCCIIEI0BAHUI
MIPOU3BOJATCS MO CETKE C PACCTOSTHUEM MEXAY Toukamu ornpoOoBanus He Oonee 100
M. 3amep MOPOBOIO JABJICHUS MO IITyOWHE BBIMOIHIETCS JUIsl KaXKAOTO BBIIEJIEHHOTO
MIPU CTaTUYECKOM 30HIUPOBAHUU OJHOPOIHOIO CJI0S WM Yepe3 5 M (IIpU OTCYTCTBUU

SAPKO BBIPAKEHHOM CIIOMCTOCTH).

9. Yactota otbopa mpod® U3 CKBaXUH I JIaOOPAaTOPHBIX HCCIEIOBAaHUMN
ornpezensercss HeoOXOAUMOCTBIO TMONYYeHHUsS! MoKazarened (PU3MKO-MeXaHMUYEeCKUX
cBoiicTB. OOpa3Ibl OTOMPAIOTCS U3 KaXKJOTO BU3YaJIbHO BBIACIEHHOTO OJHOPOJIHOIO
CJI0s1, IPU MOIIHOCTH €ro 0ojiee 2 M U3 KaXJ0ro IByXMETpOBOro HHTepBaja. B 3oHe



TOHKOU cionctocTr (MeHee 1 M) gactora oTOOpa gomKHA cocTaBsaTh 20 - 25 cm Ha 1

MMOTOHHBIN MCTpP CKBAKHUHEI.

10. [Ipu BBITIOIHEHNH UHXEHEPHO-TEOJIOTMUYECKUX UCCIIEIOBAHUHN IOy CKAETCs
WCIOJIb30BaTh T€0(U3HUUECKHE METOJIbI, P ATOM PACCTOSTHUE MEXIY CKBAKHHAMHU

Ha TPO(UIBHBIX JTUHHUIX MOXKET OBITh YBEIMUEHO HE OoJee, 4eM B 2 pasa.

11. Ilpy wW3yYeHHH TUIPOTE€OJOTMYECKUX VYCJIOBHM OCHOBAaHUS OTBajla

YCTaHaBJIUBAIOTCA:
HaJIMYHEC U XapaKTEP BOJOHOCHBIX TOPHU30HTOB,

Q)HHLTpaL[HOHHBIC U KOMIIPCCCHUOHHBIC CBOMCTBa BOAOHOCHBIX U BOAOYIIOPHBIX

TOPOJI;
IPaHUYHBIC YCIOBUS BOJOHOCHBIX IIJIACTOB;
YCIIOBHSI UX TIUTAHUS U Pa3TPY3KH;
THJIPABJINYCCKAs CBSI3b MEXKTY IJIaCTAMU;

BJIMAHHUE TCXHOI'CHHBIX q)aKTOPOB Ha HU3MCHCHHC PCKHMa BOJOHOCHBIX

I1J1aCTOB.

CoctaB n 00BeM TUAPOrcOJIOTUICCKUX U3BbICKAHUN 3aBUCIT OT KaTeropnuunu
CJIOKHOCTHU yCJ'IOBI/Iﬁ 0TB8.J'IOO6pa3OBaHI/UI " OIIPCACIIATOTCA OpFaHHSaHI/Ieﬁ, Benymeﬁ

HCCICAOBaHUA.

12. Onpenenenne  (QU3MKO-MEXaHHMUYECKUX  CBOMCTB  OTBAJBHOM  MAacchl
BBITOJHAETCS MO pe3yjbTaTaM JadOpaTOPHBIX WM MOJIEBBIX HCIBITaHUM, 1100 ¢
UCIOJIb30BAHUEM CIPABOYHOTO MaTepHuajia C YYETOM TIpPaHyJIOMETPUYECKOrO MU

neTporpadpuueckoro cocTaBa CKIaAUPyEMbIX OPOJ

13. IIpu 3aneraHuu B OCHOBAHWU OTBAJIOB MECYAHO-TIMHHUCTHIX MOPOJ B XOJI€
VUHKEHEPHO-TE€OJIOTUYECKUX HCCIEIOBAHUN JOMOJHUTEIBHO U3y4aloTCsl U3MEHEHHUs
(pU3HKO-MEXaHNYECKUX CBOMCTB MOPOJ BO BPEMEHU, 00YCIIOBIEHHBIE BO3pAaCTaHUEM

BHEIIHEH HArpy3KU U pa3BUTUEM IOPOBOTO JaBJICHUS.

14. ]Inst oTBanOB MPOYHBIX CKAJIBHBIX IMOPOJ HA IPOYHOM OCHOBAaHUU Pa3MeEp
OMACHOM 30HBI NMPUHHUMAETCS B COOTBETCTBMM ¢ Tabmuueidl 3. B stux ycrnoBusax
JOIyCKAETCs pas3rpy3ka aBTOCAaMOCBAJIIOB HEMOCPEACTBEHHO 1101 OTKOC IIPU HAIMYUU
MPEeIOXPaHUTEIBLHOTO Bajia, BbICOTOM He MeHee 0,5 auameTpa Koseca aBTOMOOWIIS

MaKCHUMaJIbHOU rpy30noabeMHOCTH, IIPUMCHACMOI'O B IAHHBIX YCJIOBHIX.

Tabnuua 3 - Pa3mep onacHoO 30HbI HA OTKOCAX OTBAJIOB U3 MPOYHBIX CKaJbHBIX

MOPO/I:



CxopocTh nmoaBuranus GpoHTa OTBaJA, Pa3zmep omacHouM 30HBI OT BEpXHEUN
M/ CyTKH OpOBKH OTBana, M
0,5 1,4
1,0 2,0
1,5 2,5
2,0 3,0

K OPOYHBIM ITOPOJaM OTHOCATCA TAKKC MHOT'OJICTHEMEP3JIbLIC ITOPOJALI IIPU YCIIOBUHU
COXpaHCHHA HX TCIIOBOI'O PCXKHMaA 3a CUCT CKOPOCTH OTCBIIIKU HIIN pCaIn3alnu

CIICIUaJIbHBIX Mep0HpI/ISITI/II7L

15. [IpenenbHO AomycTuMasi BBICOTA sipyca OTBaJla ONPENEISAETCS PacueToM.
Jlnst ycnoBuil oTBaniooOpa3oBaHus [ KaTeropuu CIOXKHOCTH U OTCYTCTBUHU Ha OTBajie
WJIM B HETIOCPEACTBEHHOW OJIM30CTH OT HETO OTBETCTBEHHOT'O COOpPYXKEHUs (00bEKTa),

BBICOTA ApyCa HC OT'paHHUYCHA.

16. Pacuer YCTOﬁQHBOCTH OTKOCOB  OTBAJIOB, CJIOKCHHBIX  CBA3HBIMH
AUCIICPCHBIMU TIOPOJaMU HJIM CKAJIBHBIMH MMOPOAAMHU C COACPIKAHUCM TIIMHUCTOI'O

3anoaautens 30% u 60nee, MMPOU3BOIAT C YUCTOM IMOPOBOI'O HABJICHU BO/I.

17.1lpu oTceimke oOTBajga Ha cjaaboe OCHOBaHHME [JIsi OOECTeUYEeHUS
HOPMAaTHUBHOTO KO UIIMEHTa 3amaca JOKEH OTCHINIAThCS OINEPEKAIONINN OTBaI
(mpemotBayr). B 3TOM cnydae yCcTOMYMBOCTH OTKOCAa OTBajla PacCUMTHIBACTCS HE
TOJIBKO C yU4ETOM BECa U COMPOTUBIICHUS CIIBUTY BHIIABIMBACMOM TIOPOJIbI OCHOBAHWSI,
HO U C YYETOM MPUTPY3KH. Y CTOHYMBOCTH MPEOTBANIA OMPEILSISICTCS OTIACITbHBIM

pacyeTom.

B CJIy4ac OTCBIIIKHM OTBAJIOB HA MHOT'OJICTHEMEP3JIOC OCHOBAHUEC C COXPAaHCHUCM
CT0 TCMIICPATYPHOTO PCIKMMA, MOITHOCTD IMPCI0TBAJId, OTCHIITACMOTO B JICTHCC BPCM:,

HC OO0JKHA IPCBLIIIATDH TOJIIUHY CJIOS CC30HHOI'O OTTaAMBAHUA.

18. mxeHepHO-Te0IornYecKre NCCIe0OBAHMS JJIsl OTBAJIOB, PACIIOIOKEHHBIX
Ha T0JIpa00TaHHBIX TEPPUTOPHUAX, MNODKHBI BKIIOYATH JTOMOJTHUTEIHHBIN KOMIUIEKC
paboT: omeHka aedopManMii OCHOBaHHS, W3YyYCHHE THUIPOTCOJIOTHYECKUX U
FeOMEXaHUYECKUX MPOLIECCOB, PA3BUBAIOIINXCS B IIOPOJIHBIX MACCUBAX IIPU BEJICHUU

MO/I3€MHBIX TOPHBIX padoT.
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YCTOMYHUBOCTHU BOPTOB U YCTYIIOB KAPBEPOB 1
PA3PE30B TP KOMBUHUPOBAHHOM PABPABOTKE
MECTOPOXIEHUI

" 2020 r. Ne

1. Ilpy KOMOMHUPOBAHHOMN Pa3pabOTKE MECTOPOXKIECHUN BIMSIHUE MMOJ3EMHBIX

TOpPHBIX pabOT HAa YCTONYUBOCTH OOPTOB KapbEPOB, Pa3pe30B ONPEAEIIIETCS CIOCOOOM

yIpaBjI€HUs] TOPHBIM JaBlieHueM (tabdnuma 1).

Tabmuma 1 - ®dakTopbl, y4UThIBAEMBIE B pacueTe YCTOWYMBOCTH OOPTOB

KOMOMHHPOBAaHHOM pa3paboTKe MECTOPOXKICHUN

npu

MacCCHBa HC CHHMIXKAIOTCA

Crnioco0 ynpapneHus ConyTcTByromue PakTopsl
TOPHBIM JaBJIEHUEM r€OMEXaHUYECKHE
IIPOLIECCHI B MACCUBE
[Tonnepxxanue IIpouecc  caBuxenuss  B|Ilapamerpsl
BBIPa0OTaHHOTO npeaenax YOPYTHUX | pa3IeIUuTEIbHOTO HEInuKa
IIPOCTPAaHCTBA nedopMarui.
. CocTosiHHE LICTUKOB C
LETUKaMH [IpouHnocTHBIE CBOMCTBa

Y4YCTOM BJIMAHUA Kapbepa




3akiaika [Ipouecc  cnBuxenuss ¢ |CBolicTBa 3aKJIaJI0YHOTO

BBIPAOOTaHHOTO dbopMupoBaHremM 30H | MAaCCHBA.
MPOCTPAHCTBA TpELIH u TIJIABHBIX
CMEILICHU M. Bo3smoxHoe HaJIN4ne
HEJI03aKJIAJIK1
[IpounocTHbIE CBOICTBA | BHIPaOOTAaHHOTO

MacCCHBa CHMXKAIOTCA B | IIPOCTpAaHCTBA

30HaX CABUXKCHHUA

Oo6pymenue pyasl 1 |[Ipomecc  cnpwkenust ¢ |CBoiicTBa HapyIIEHHOTO
BMEIIAIONINX MOPo | popMUpOBaHHEM 30H|MaccuBa TOpPHBIX TIOPOJI B

OoOpyIICHHUS, TPEIIMH U |COOTBETCTBUU C PA3TUIHBIMH

IJJABHBIX CMEUIEHUM. 30HAMU CIIBUKEHUS

[IpouHocTHBIE cBoiicTia | [Ipn mapanmenbHOM OTKPBITO-

MacCUBa  CHIJKAIOTCA B |IOJ3EMHOMN pa3paboTke -

30HaX CABUKECHUS rapaMeTpsbl pa3eIuTEIIbHOTO
LETNKA

2.Ilpu pacderax yCTOWYMBOCTH OOPTOB KaphepoB, pPa3pe30B B 30HAX
CABMIKEHUM OT TOA3EMHOM pa3padOTKH, CBOMCTBa MOAPaOOTAaHHOIO MacCHUBa
OMPENENAIOTC B COOTBETCTBUM C Tabnuued 2. ['paHuibl 30H CABMXKEHUH

OIIPEEIISIIOTCS BETUYUHON AeopMalnil pacTsKEHUS.

Ta6nnua 2 - I3MeHeHue CLCIVICHUS B HOIIpa6OTaHHOM MaCCHBEC

30HBI CIABUKEHUS CueruieHue B
0/1pab0TaHHOM MacCHBE
HanmenoBanue JHedpopmanun HOAPADOTATIHON MACCHE
Epr Cim, MIIa
pacTsKeHus,

O6pyeHus 6onee 30,0-1072 0,02
Cnpuwxennst ¢ paspeiBom| (6,0 - 30,0)-10°3 0,30C,,
CIUIOUTHOCTH (TPELLHH)




I[InaBHBIX CHABUXKEHUU 0€3 (0,5 -6,0)-1073 0,7Cy

pa3psiBa CILUIOMIHOCTH

Cy - CIIETUICHHE B HETIOAPaOOTaHHOM MacCHBE

[[70THOCT, ¥ yroax BHYTPEHHETO TPEHUA MOAPAaOOTaHHOTO MacchBa
MPUHUMAIOTCS PAaBHBIMU IIJIOTHOCTH U YIIIy BHYTPEHHETO TPEHUS HEMOAPaOOTaHHOTO

MacCuBa COOTBECTCTBCHHO.

3. 'panu1lbl 30H CABMKECHHS OMPEACISIOTCS MO pe3yJbTaTaM HaOMIOACHUH 3a
casmwkenneMm. [lpu ompeneneHuu TpaHUI] JOMYCKAETCS HCIOJIb30BAaTh YIIbI 30H

CI[BI’DKCHI/IfI HJIN PE3YJIbTAThl YAUCICHHOIO, (1)I/IBI/IT-I€CKOI‘O MOJCIMPOBaHUA.

4. YToYHEHHE TPOYHOCTHBIX CBOWCTB HApPYIIEHHOIO MacCMBa B 30HE
noipabOTKK, MPHUBEACHHBIX B TaOJHUIE 2, OCYIIECTBISACTCS CIEIUATU3UPOBAHHON

OpTraHU3alUEN.
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OLIEHKA ®U3UKO-MEXAHUYECKHX CBOVMCTB
MACCHUBA I'OPHBIX ITOPO/]

1. Onpenenenuie CBOMCTB MaccuBa FOPHBIX MOPOJT U TOBEPXHOCTEH OCIa0IeHUs
BBITMIOJHSAETCS  J1AOOpPaTOPHBIMM WJIM HATYpPHBIMHU HUCHBITAHUSIMH, OOpPaTHBIMU

pacdeTaMu I10 aHaJIOTUH W/WIA C HCIIOJb30BAHUEM CIIpaBOYHBIX JAHHBIX. I[J'Iﬂ



pacyeToB yCTOWYMBOCTH OOPTOB W YCTYNIOB B KAayeCTBE MCXOIHBIX JaHHBIX

NPUHHUMAIOTCA CPEAHCCTATUCTUICCKHUEC 3HAUCHNA.

2. [lepeueHb MCXOMHBIX NAHHBIX, UCIOJIB3YEMBIX B pacueTax yCTONYMBOCTH,
ompefensieTcss BBIOPAaHHBIMU MOJENBIO TOBEIECHUS MACCHBa, KPUTEPUEM €T0
pa3pyLICHUs U METOAOM PacyeTa.

B 3aBHCHMOCTH OT THUIIOB MOPO/I, XapakTepa ux AehOpMUPOBAHUS TPUMEHSIOT
KECTKOIJIACTUYECKHUE, YIIpYyTHE, YIIPYTOIUIACTUYECKUE, IJIACTUYECKHUE,

PEOJTOru4CCKUC MOACIN ITOBCACHNA MaCCHUBA.

OCHOBHBIM KpPUTEPHUEM pa3pylIeHUs SIBISETCS JIMHEHHBIN KpuTepui Kynona-
Mopa. HenuneliHble KpUTEpUHM HPOYHOCTH MACCHMBA NPUMEHSIOTCA MO PELICHUIO

MPOEKTHOM WJIU CTIEHUATIM3UPOBAHHON OpPraHU3AIMH.

[Ipu orieHKE YCTOMYMBOCTH YCTYNIOB U OOPTOB KapbhepoB, pa3pe30B METOIaMU
NIPEAEIBHOTO PABHOBECUS C UCIIOJIb30BAHUEM KpuUTepus paspyuieHus Kynona-Mopa

MMPUMCHSATOTCA CBOMCTBA: MJIOTHOCTD , CHCIIJICHUC CM " YyroJl BHYTPCHHCIO TPCHUS

E]

MAaCCHUBA, 4 TAKXKC CHCIUICHUC W YI'OJI TPCHUA IO IHOBCPXHOCTIM oca0JIeHus

C,

IMacImopToM MpOYHOCTH, MMPCACTABJICHHBIM I‘pa(bI/IKOM 3aBUCUMOCTHU HOPMAJIbHBIX U

[TapameTpbl HENUMHEHHBIX KPUTEPUEB pa3pyLUEHUs OINPEAENIIIOTCS

KaCaTCJIbHBIX HaHpiI)KGHI/Iﬁ B IIITIOCKOM HNIn 00BEMHOM HAIIpsKCHHO -
I[e(l)OpMI/IpOBaHHOM COCTOSAHHNH. HpI/I YUCJICHHOM MOICIIUPOBAHNU HOIIOJIHUTCIIbHO

HCIIOJIB3YIOTCS I[e(l)OpMaHI/IOHHI)Ie XapaKTCPHUCTUKH.

rpaHI/II_[BI 30H CABWIKCHUS OIIPCACIIIIOTCA IO PE3yJibTaTaM Ha6JIIO,ZIeHI/Iﬁ 3a

CABMIKCHHUECM HJIN PACUCTHBIMU MCTOJaMHU.

3. Ilepeyenp (pU3MKO-MEXaHMUECKUX CBOWCTB TOPHBIX MOPOJ, HEOOXOAMMBIX
JUISl OLIEHKH YCTOMYMBOCTH OOpPTOB KapbepoB M YCTYNOB HA Pa3IMYHBIX ATamax

MIPOEKTUPOBAHUS U OTPAOOTKH Kapbepa, pa3pesa, IpuBeieH B Tabnuie 1.

4. Ha sTane npeanpoeKTHbIX padoT (PU3NKO-MEXaHUUYECKUE CBOMCTBA TOPHBIX
MOpoA  JOMYCTUMO NPUHMMATh [0 METOAY AaHAJOTUW W/WIM MCIOJIb30BaTh

CIIpaBOYHBIC TaHHBIC.

5. g pa3msirdaeMbIX MOPOJI HA 3Tanax MPOEKTUPOBAHMS, SKCIUTyaTallud U
TEXHUYECKOTO0  TEPEBOOPYKEHHUS] HEOOXOJMMO  JOIMOJHUTENIBbHO  OINPEICsTh

IMPOYHOCTHBIC CBOMCTBa T'OPHBIX ITOPOJ B BOJOHACBIIICHHOM COCTOAHWH.

6. lmss  MecTOpOXAEHHM, pacroiO)KEHHBIX B KPUOJIUTO30HE, TEepeyeHb
JIOTIOTHUTENIbHBIX (DU3UKO-MEXaHUYECKUX CBOMCTB TOPHBIX IOPOJ OIpPEACNAeTCs

CIIeLIMAIM3UPOBAHHON OpraHU3alUen.



7. OnpeneneHue NPOYHOCTHBIX U Ie(OPMAIIMOHHBIX CBOWCTB MacCHBa TOPHBIX
MOPOJ MPOU3BOIAUTCS IO pPe3yibTaTaM JIa0OPATOPHBIX WM HATYPHBIX HCTIBITAHUH C

HCIIOTb30BaHUEM TTOHMKAIOIMNX KOA(PPHUIIMSHTOB WIIA SMITUPUISCKUX (OPMYII.

Benuuuna COCIIJICHUA B MAaCCUBC TPCHIMHOBATBIX TOPHBIX ITOPOA OIIPEACIACTCA

mo ¢opmyie:

(1)

rae: Cp- cmeruierne B oOpasine, Mlla; C'- choeruieHMe 1O KOHTaKTam,
ompezeNsieMoe pe3yibTaTaM Jab0paTOPHBIX W/UITN HATYPHBIX UCTIBITAHUN, 0OpaTHBIX
pacueroB, MIla; H - BeicoTa mpuboproBoro maccuBa, M; |- cpemnuii pasmep
AJIEMEHTAPHOTO CTPYKTYPHOTO OJIOKa MAacCHMBa, OTPAHUUYEHHOI'O TPEIIMHAMU, M; a -
KO3 UIIUEHT, 3aBUCAIINN OT MPOYHOCTH IMOPOJIEI B MOHOJIUTHOM 00pasiie U CTeTeHU

U XapakTepa TPeIMHOBATOCTH (Tadauua 2).

Tabnuua 1 - TlepeueHp pU3NKO-MEXaHUYECKUX CBOWCTB MOPHBIX MOPOJ JUIsl OLEHKU
YCTOMYMBOCTH OOpPTOB M YCTYNOB KapbepoB M pPa3pe30B Ha PA3IMUYHBIX ATamax

IPOEKTUPOBAHUS U OTPabOTKH Kapbepa, pa3pes3a

CaoiicTBa Tun nopox Oran npoeKTUPOBAHUS U OTPAOOTKU
Kapbepa, pazpesa

20 [IpoekTupoBanue
Y TEXHUYECKOE
Bpemennsbix | [TocTossHHBIX
. . |mepeBoopyxenue
KOHIUIUK | KOHIMIUN
EcrectBennas Bce
BIIAKHOCTh Pa3HOBUIHOCTH
Bnaxuoctp Ha JucnepcHbie
rpaHULIC TEKYUECTH MOPO/JIbI
YHucno miactuunocty | JucnepcHbie
MOPO/JIbI




ITokazarens JlucrepcHbIe
TEKy4eCTH MOPOJIbI
[TnoTHOCTH Bce

Pa3HOBUIHOCTH
IInoTHOCTH CKenera JucnepcHbie

MOPOJIbI

IInoTHOCTH YacTHIL JucnepcHbie
rpyHTa MOPOJIbI
Koaddunuent JlucniepcHble
MOPUCTOCTH MOPOJIbI
Koadppuunent JucnepcHeie
BOJIOHACKIIICHUS MOPOJIbI
[Tonnas JlucrepcHbIe
BJIATOEMKOCTH MOPOJIbI
OTHOCHTEIBHOE JlucrepcHble
cojiepKaHue MIOPO/JIbI
OPraHU4eCcKOro
BEIIICCTBA
['panynomerpuueckuii | JlucnepcHeie
COCTaB MTOPOJIBI
Koaddurment Bce
pa3MAr4aeMocTH Pa3HOBUIHOCTH
OmHOOCHOE CKaTHe Bce nopoasl 3a

HCKJITIOYCHHEM

JTUCTIEPCHBIX
OpOJI
OnpHoocHOE Bce nopobl 3a
pacTsDKEHHE HCKJTIOYCHHEM
JTUCTIEPCHBIX

nopona




OIHOIUIOCKOCTHOM HucnepcHblie
cpe3 OPOIBI
Cpe3s co cxatuem CkanbHbBIE U

MOJTyCKaJIbHBIE

MOPOJIBI

TpexocHbie Bce
UCITBITAaHUS Pa3HOBUIHOCTH
Casur no CkanbHbBIC B
€CTECTBEHHOM MOJTyCKaJIbHBIE
TpEeUIMHe OPOJIBI
Cuur no pacnuiny CkanbHble U

MOJTyCKaJIbHBIE

MOPO/IbI

Monayns nedpopmaruu Bce

Pa3HOBHUIHOCTH
Mopyis ynpyroctu | Bee nmopozer 3a

UCKIIIOUCHUEM

HECBSI3HBIX
JTUCTIEPCHBIX
opoJI
Koaddumument Bce
MOINEePEYHOMN Pa3HOBUHOCTH
nedopmaruu
Koaddunuent Bce nmopoasl 3a
IIyaccona VCKJIFOUEHUEM
HECBSI3HBIX
JTUCTIEPCHBIX
OpOJI

B
- I7Is1 BCeX 00BEKTOB BEJIEHUS TOPHBIX PadoT; - JUI1 0OOBEKTOB BEIECHUS

ropubix pabor Il kmacca omacHOCTH;

CHEeIMAIN3UPOBAHHON OpraHU3aI1N)

JOTIOJTHUTENbHBIA (110  PELICHUIO




Tabnuna 2 - 3nauenus kodpduirerTa a Juist pa3IuIHbIX TOPOJT

[Topoas! 1 XapakTep TPEUIUHOBATOCTH CueruieHue B | a
MOHOJIUTE,
Kr/cm?
CnaboymIoTHEHHBIE U C1a00TpENMHOBATHIE TTeCYaHO- 4-9 0,5

TIIMHUCTBIC OTJIOKCHU A, CUJIBHOBBIBCTPEIIBIC, ITOJTHOCTBIO

KaOJIMHU3UPOBAHHEBIC H3Bep>KCHHBI€ nopoabI

VYnoTHEHHbIE TECYaHO-TIIMHUCTBIE TOPObl, B OCHOBHOM 10 - 20 2

HOPMAJIbHOCEKYIIIEH TPEIIMHOBATOCTH

CUITbHOKAOJIMHU3UPOBAHHBIE U3BEPKEHHBIC TTOPO/IBI 30-80 2

VYTJI0THEHHBIE TIECUaHO-TIIMHUCTHIC TTOPOJIBI C PAa3BUTOM 30-80 3
KOCOCEKYIIIEeH TPEIMHOBATOCThIO, KAOJTMHU3UPOBAHHbBIC

HN3BCPIKCHHBIC TTOPOAbI

CpenHeit MpOYHOCTH CIIOUCTHIE MTOPOIBI, TPEUMYIIIECTBEHHO 100 - 150 3
HOPMaJIbHOCEKYIICH TPEHIMHOBATOCTH 150 - 170 4

170 - 200 5
[TpouHbIe TOPOIBI, MPEUMYIIIECTBEHHO HOPMATLHOCEKYIIEH 200 - 300 6
TPEIIMHOBATOCTH > 300 .
[TpouHbIe N3BEPIKEHHBIE TIOPOJIBI C PA3BUTOM KOCOCEKYIIICH > 200 10
TPEIIMHOBATOCTHIO

9.Ilpu pacuerax yCTOMYMBOCTH OOPTOB U YCTYNOB KapbepoB, pa3pe30B
JOMYCKAETCSl ~ WCIOJNb30BAaHUE  JKBUBAJECHTHBIX  IMPOYHOCTHBIX  CBOWMCTB,

YUUTBIBAIOLIUX MPEPBHIBUCTOCTh TPEILINH, U ONPEAENIIeMbIX 10 GopMyIam:

, (2)

, (3)




rae: C,, Cy, C' - cuieruieHne o moBEpXHOCTH OCIa0ICHHsI, TOPOJHOTO MacCHBa | TI0

CE: =
pPa3pbIBHBIM HApYyUIEHUSM B IOPOJAHOM MAacCHBE (TpPEIIHH); &l “) - yrom
BHYTPEHHETO TPEHHS IO TOBEPXHOCTH OCJIA0JICHUS, MOPOJHOTO MAaCcCHUBa M IO

Pa3pbIBHBIM HAPYIICHUSIM B IOPOJHOM MAacCCHUBE (TPEILHUH);

K- kK03 (dUIHMEHT CIUIOIMIHOCTH BIOJb IUIOCKOCTH pa3pylICHHUs, OIpeaeiseMblil
dhopmyIoi:

, (4)

rae ' v ln_ - mpoTsAEHHOCTh pa3phIBHBIX HAPYIICHUH U MIOPOTHOTO MACCHBA.

10. lns  yyera  MOBpPEXACHUH  3aKOHTYpHOTO  MaccHBa  YCTYIIOB

TCXHOJOTUYICCKUMH B3PBIBAMU PACUHCTHOC CICINIICHUC I10 ITIOBECPXHOCTAM ocabneHus

He

HOHMXAeTCs KOAPPUITMSHTOM |-, OIIpeIe/sIeMbIM B COOTBETCTBUU C TaOymIeH 3.

Tabnuua 3 - 3nauenus korpduimenTa | - B 3aBUCUMOCTH OT YCIOBUN B3phIBAHHUS

KomuuectBo pPAAOB CKBAKUH B TCXHOJIOTHUYCCKOM 0JI0Ke M cxema KOMMYTallun

3aps110B

Opu B3pBIBaHUU 5 U Oojee PSIOB CKBOXHUH U MapajuienbHoi kKommyTarui |0,4
3apsaa0B ((PPOHT METOHAMOHHON BOJHBI MapasieneH (GOpMUPYEMOMY OTKOCY
yCcTyma)

IPU B3PbIBAHUHU 3 - 4 ps/I0B CKBaXKHMH U MapajuieabHON kommyTauuu 3apsagoB (0,6

npu S-psaHOM W Ooyiee B3PHIBAHWHM CKBAXWUH M JTHATOHAJILHONH KOMMYTAIIHH
3apsiioB  ((pPOHT JETOHAIIMOHHOW BOJIHBI OpPUEHTUpPOBaH 1o 45° K
(dopMupyeMOMy OTKOCY YCTyTa)

IIPU B3PbIBAHUHU 3 - 4 psJI0B CKBXKHMH U JUAroHaJbHOM KoMMmyTauuu 3apsgoB 0,7

IIPY B3PBIBAHUM 2 PSJOB CKBaXKUH U MApaJLICIIbHOM KOMMYTAIMH 3aps/I0B 0,8

IIPU B3PBIBAHHUM 2 PSOB CKBAXKUH U JUArOHAJIBHOW KOMMYTAIUU 3apsJI0B 0,9




TIPH B3pBIBAHUH | psiia CKBAXKUH 1,0

CrerneHp TMOBPEXJICHHUS 3aKOHTYPHOTO MAaCCHBa B3PBIBHBIMH paboTaMu W,

E
COOTBETCTBEHHO, BeJIMUMHA MOHMXKAIoMIEro koddduinenrta MoryT OBITH YTOYHEHBI

B XOJI€ OIBITHBIX pa0oT.

11. ITpu BepOATHOCTHBIX pacuyeTax YCTOWYMBOCTH YCTYNOB YUET AJIUTEIbHOCTH
WX CTOSIHHS, CE30HHBIX TMPOIIECCOB 3aMEpP3aHMi/OTTauBaHUN, CEUCMHUYECKOTO
BO3JICHCTBUSL B3PBIBHBIX pabOT JOMYyCTUM TYTEM CHUXCHHUS CICTUICHUS 110

MOBEPXHOCTSM OcablieHns B MaccuBaxX (hOPMUPYEMBIX YCTYTIOB JI0 HYJIS.

12. Ilpu pacuerax yCTOMYMBOCTH OOPTOB W YCTYNOB KapbepoB, pa3pe30B
BEJIMUMHBI CIEIJICHUS W YIJIOB TPEHHS IO 30HAM pa3jIoMOB MPUHUMAIOTCS Ha

OCHOBAHHH CIIPABOYHBIX HAHHBIX, 00 METOda aHaJIorui uiu O6paTHI)IX pPacucToOB.

[Tpunoxxerne Ne 8
Kk PenepanbHBIM HOPMaM U IpaBUIaM
B 00J1aCTH IPOMBIIIJIEHHOU
6e3onacHoctu "lIpaBuna
oOecrieueHust ycTOHYMBOCTH OOPTOB
U YCTYIIOB KapbepOB, Pa3pe30B U
OTKOCOB OTBAJIOB", YTBEPKACHHBIM
npukazom DepepanbHON CITyKObI TTO
HKOJIOTMYECKOMY, TEXHOJIOTHYECKOMY
¥ aTOMHOMY HaJ30py
or" " 2020r. Noe

MOHUTOPHUHI'
YCTOMYNUBOCTH BOPTOB U YCTYIIOB KAPHEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB

1. Paznen mo HaOmoneHusM 3a negopmarnusiMu OOPTOB, YCTYIIOB, OTKOCOB B

COCTaBC ITPOCKTA ITPOMU3BOACTBA MameeﬁﬂepCKHX pa60T JOJI2KCH BKJIIIOYATh:

O6]J_II/IG IIOJIOKCHHUA, OCIN U 3aJa4du MﬁpKH.IGfII[CpCKPIX, TUAPOTCOJIOTHICCKUX

TCOTCXHNYCCKUX U MHBIX Hﬁ6J’IIOI[CHPII>i;



CBEJCHMS 00 00BEKTaX HAOIIOACHUIA;
001IyI0 TeOMEXaHNYIECKYI0 HH(OPMAITHAIO TI0O MECTOPOXKIACHHUIO;
000cHOBaHHE TPpeOyeMOi TOYHOCTH U TTEPUOJUIHOCTH HAOTFOACHU;

MpUMEHsEMbIE BHUIBI (METOABI) HAOMIOACHUA C OOOCHOBAaHUSMU TOYHOCTH

W3MEpEHUH, CXeMbI CUCTEMbI HAOTIOACHHH, TUIIBI CPEICTB U3MEPEHUN;
MEpEYCHb KOHTPOJIUPYEMBIX ITAPAMETPOB;
MPU3HAKY HAPYIIEHUS] yCTOMUYUBOCTH;
TpeOOBaHUA K TOKYMEHTAIUH 110 PE3yJIbTaTaM HaOJII0CHUH;

JIOTyCTUMBIC 3HaueHus AedopManuii M KpUTEpUH OE30MaCHOCTU TOPHBIX

BBIPA0OTOK.

2. JInst 00BEKTOB BEACHHS OTKPBITHIX TOPHBIX padoT Il kimacca omacHOCTH U TIpH
KOMOWHUPOBAHHOW cUCTeMe pa3pabOTKH MECTOPOXKICHUS pa3ziel 1Mo HaOII0ACHUIM

3a He(bOpMaHI/ISIMI/I 60pTOB, YCTYIIOB, OTKOCOB OOIOJIHUTCIIbHO JOJI?KCH BKIIHOYATh:

COCTaB CHGHH&J’IBHOﬁ rpyniibl 110 MOHUTOPHUHIY W HPOTrHO3Y YCTOfIQHBOCTH,

JOJIDKHOCTHBIC 00sI3aHHOCTH B paMKaxX MOHUTOPHUHTA,

IEpeYeHb PUCKOB BO3HUKHOBEHMs WU pa3BUTHs Jedopmanvii U HapyleHUH
YCTOWYUBOCTH OOPTOB U YCTYIIOB KaphEPOB, Pa3pe30B U OTKOCOB OTBAJIOB.

3. B mporiecce MOHUTOpHHTa HEOOXOIUMO OTIPENEIATh:
Hanuuyue (0TCyTCTBUE) neopMaliuil, XapakTep U CTaluu UX pa3BUTHS;

I'paHUObI PACIIPOCTPAHCHUA W BUbI HapymeHI/Iﬁ YCTOI\/'I‘-II/IBOCTI/I OTACIIBbHBIX

YCTYIIOB, TPYII YCTYNOB, OOPTOB Kapbhepa, pa3pe3a, OTKOCOB OTBaIA;

OCHOBHbIE  (DAaKTOpBI,  NPENONPENENAIOIINEe  pa3BUTHE  HAPYIICHUU

YCTOMYUBOCTH;

CMEIICHHUsS]  KOHTPOJIMPYEMbIX  3HAKOB  (pemepoB, TOYEK), CKOPOCTHU
nedopMaluii, HampaBlIeHWE W Pa3BUTHE MPOLIECCOB CIBMKEHUS U Jedopmanuu BO

BpPEMEHU;
OTHOCUTENbHBIE Je(hOpPMALIUU CKATUSA-PACTSHKEHUS], HAKIIOHBI,

COOTBETCTBHE MPOEKTHBIX U (PAKTUYECKUX MapamMeTpoB OOPTOB U YCTYIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB M UX JONYCTUMBIX 3HAYECHUM KPUTEPUAM

0e30IacCHOCTH;

U3MEHEHHE TreoMeTpun OopTa Kapbepa, pa3pe3a OT BO3JACUCTBHS MPOLIECCOB

BBIBETPUBAHUS U IehopMaliuii;



HaJM4YHe U COCTOSHUE MYCTOT U MOJOCTEH Mpu KOMOMHUPOBAHHON OTPabOTKe
MECTOPOXKICHUS: CBOOOIHBIC, 3aTAMIIOHWPOBAHHBIC, 3aJI0KCHHBIC 3aKIaJ0YHBIM
MaTepHalioM, 3aI0THEHHbIE OOPYIIEHHBIMU TTOPOIAMH; MECTA BEICAUMBAHUS, YPOBEHb

IIOA3€MHBIX BOM.

4. 3HavueHuss KpUTEpUEB  O€30MACHOCTH, YCTAaHOBIEHHBIE  MPOEKTHOU
NOKYMEHTALMEN, YTOUHSIOTCSA B MPOLIECCE MOHUTOPHUHTA IO PE3yIbTaTaM HU3y4EeHUs

COCTOAHHA MaCCHUBA U €T0 UBMCHCHHA B XOJA€ BCACHUSA I'OPHBIX pa60T.

5. Pe3ynbTaThl HAOMIOJEHHUI JOJKHBI  CONOCTABIATHCA C  MPUHATHIMU
KpuTepusMU Oe3omacHOCTH. B ciywyasx wuX mpeBbIICHHUs pa3pabaThIBAIOTCS
MEPOIIPUATUS 10 YMPABIECHUIO YCTOMYMBOCTHIO OOPTOB W YCTYINOB Kaphepos,
pa3pe30B U OTKOCOB OTBAJOB M BHOCSTCS M3MEHEHHUs (OMOJIHEHHS) B MPOEKTHYIO

JTOKYMEHTAIIHIO.

6. [lpy mpuMeHEHWH aBTOMATHU3WPOBAHHBIX CPEICTB HAOMIOJEHUN CO
CIUIOLIHBIM MOKPBITUEM paboueil 30Hbl B HEMPEPHIBHOM PEXKUME U OTCIIC)KHUBAHUEM
OBICTPOpPA3BUBAIOIIMUXCS Je(OPMAIIMOHHBIX IPOLIECCOB JAOMYyCKAaeTCcs COKpalleHue
UHCTPYMEHTAIbHBIX MapKIIEeHIepCKUX HaOJI0ICHUIA 1o PELICHUIO
AKCIUTyaTUPYIOUIEH opraHu3aiuu. B MpoekTHyro JTOKYyMEHTAIlMI0O Ha MPOU3BOJCTBO

MameeﬁHCpCKHX pa60T BHOCSAT COOTBCTCTBYIOIINEC NU3MCHCHUSI (I[OHOJ'IHCHI/I}I).

/. Bpibop MeTomoB HAOMIOJEHUM, UX NEPUOJUYHOCTH U  TOYHOCTH
ONpPEENSIIOTCA € YYETOM MPUPOJHBIX U TOPHOTEXHUYECKUX (PAKTOPOB, THUIIOB
nedopmaluid, CKOpOCTeW pa3BUTHS M MacITaboB nedopmanuii B COOTBETCTBUM C

tabuneit 1.

8. Ilpu pa3paboTke KapbepoB, pa3pe3oB U (HOPMUPOBAHUU OTBAJIOB B PEKUME
yOpaBisieMbIX JAepopMaluid, a Takke TMpu KOMOWHHUPOBAaHHOW pa3paboTke
MECTOPOKJIEHUI COCTaB MOHUTOPUHTA ONPEEIAETCS HAyUYHOM OpraHu3aiuei.

9. B MecTax pacKpbITHSl TPELIUMH AOMYCTUMO BBINOJHATH MapKIIEHIepCcKue
HaOJIOICHUS C JIMHEHHBIMM U3MEPEHUSAMH CMELIEHUN U nedopmaiuii MaccuBa IO

JUHUUA MaKCUMAaJIbHOTO Pa3BUTHUS JIePOopMaIIuii.

Tabnuua 1 - MeToibl MOHUTOPUHTA

Tun Henb monutopunra | O0bekT MoHuTOpUHra | Kiace ropueix | Tun nedopmannii

MOHHUTOpPHUHTA nopon




JOJTOCPOYHBIH | - 3aBEpPKa MPOEKTHBIX BU
MapaMeTpos, Ma
- oOHapy>xeHue JUCTICPCHBIC | OTIOJI3HH, (1
MIePBUYHBIX MIPOCATKU CIT
MPU3HAKOB PA3BUTHS rec
KPYITHOMACIITaOHBIX M)

. CKAJIBHBIE, o0Opy1eHus,
nedopmaruit Oopta kapbepa/ ¢bo
MOJTyCKAJIBHBIE | OTIOJI3HU
- BbIpaboOTKa paspesa, y4aCTKH any
KOPPEKTUPYIOLTUX 0opTa, OTBaJIBI Y,
Mep I 00eCTICUeHHST
YCTOMYUBOCTH

OTICpAaTUBHBINA |- oOecrieueHne BH
0e30macHOCTH OopTta kaprepa/ JUCTIEPCHBIE | OTIOJI3HU, Ma
BEJICHHSI TOPHBIX paspesa, y4yacTKu ¢bunbTpanuoHHele | (1]
pabor OopTa, yCTYIIbI, nedopmaru yI
- CHUOKCHHE OTBaJIbI B 30HE e
HEraTUBHBIX KPUTHUYECKHUX WU dbo

. CKaJbHbIE, oOpyuieHus,
MOCIIEICTBUIA POrPECCUPYIOLIUX
. . MOJTyCKAJIbHBIE | OTIOI3HU
nedopmanmit nedopmarmit
- BBIpabOTKa
BU
CTaOUIIN3UPYIOIIUX
JUCIIEPCHBIE | OTIOJI3HH, Ma
Mep Uit oOecrieyeH st
. CTYIIbI, Y4aCTKH MIPOCATKU i
JIOKaJIbHOM YOIYHRL ¥ P ’ (m
. Oopta B pabouux (UIBTPAIIMOHHBIC | CIT
YCTOWYHBOCTHU '
30HaX, Ha y4acTKax nedopmaruu ¢do
pacmoIoXKeHUs Y,
UHPPACTPYKTYPHI
BU
rec
CKaJbHbIE, oOpy1ieHus, Ma
MOJTyCKAJIbHBIE | OCBITTU (e

dbo




10. UHCcTpyMEHTANIbHBIE MapKIIeHaepcKkue HaOmoneHus 3a AehopMalusIMu
OOpTOB, YCTYNOB, OTKOCOB Ha y4acTKax MpOsBIEHUS AehOopMalinii, MPEBhIIIAOIINX
JIOTYyCTUMBIC 3HAYCHHS, OCYIICCTBISAIOTCS Ha CTAllMOHAPHBIX HAOIIOJATEIbHBIX

CTaHIUAX (7anee - HaOIroaTeNbHAs CTAHIIU).

JlokyMeHTanusi HabJI0AaTEIbHOM CTAHIIMK (B COCTaBE MPOEKTA MPOU3BOACTBA
MapKIIeHIepCKuX padoT) JODKHA CoJepKaTh Tpaduueckue MaTepHalibl U

IMOSICHUTCIIbHYIO 3aIIMCKY.
Fpa(bI/IT—ICCKI/Ie MaTCpUuajibl JOJPKHBI COACPKATD:

IUIaH, OTOOpaXKAIOUIN penbed MECTHOCTH, CYIIECTBYIOIIEE U MEPCIEKTUBHOE
COCTOSIHME TOPHBIX padOT C yKa3aHUEM COOpPYKEHHH (0OBEKTOB), HAXOASIIUXCS HA
OopTax Kapbepa, pa3pe3a, BOJM3M OTBajla, B 30HAX BPEAHOIO BIUAHMS padoT,
CBSI3aHHBIX IOJIb30BAaHUEM HEAPAMM, CXEMY PACIIOJIOKEHUSI UCXOJHBIX, OMIOPHBIX U

pabouux penepos;

ACTAJIBHBIC T'COJIOTUYICCKUEC PA3PE3bl C HAHCCCHUECM I'PAHUI] l'IeTpOI“pa(bI/ILIeCKI/IX
paSHOCTCﬁ mnopon, YKa3aHUuCM CTCIICHH 151 XapakTrepa  TPCUIIMHOBATOCTH,
JAU3BIOHKTHUBHBIX Hap}/H_IGHI/Iﬁ U TCKTOHMYCCKHUX TPCIIMH, UX HAIIPABJICHUS U YTJId

magacHHus.
IlosicauTenbHas 3anuckKa J0JDKHA COACPIKATD:

oO11iee onucaHue CTPYKTYPbl MECTOPOKIEHUS U TEKYILIETO COCTOSIHUSI TOPHBIX

paboT;

METOJbl HAOJIOJEHUN C YyKa3aHWEeM NEPUOJUYHOCTH UX IMPOBEICHUS,

XapaKTEPUCTUK TOUHOCTU U3MEPEHUM;
NepeYeHb KOHTPOJIUPYEMBIX TIAPAMETPOB.

11. 3akmanxky HaOIIOATETBHBIX CTAHIIMI BBITIOJHSIOT HA y9aCTKaX BO3MOKHBIX

nedopmaruii, 00yCI0BICHHBIX HATUYNUEM:

cl1a0BIX IIJTaCTUYHBIX, O6BOI[HéHHBIX WJIIN CHUJIbHO TPCHIMHOBATBIX IIOPOJA B

TOPHOM MaccuBe, POPMUPYIOMIUX OOPT, YCTYII WU OTBAJ;



CMa0bIX KOHTAKTOB, MOBEPXHOCTEW TEKTOHHMYECKUX HAPYIICHUM, HUMEIOIINX
HAaKJIOH B CTOPOHY BBIPaOOTaHHOTO MPOCTPAHCTBA W MPOCTHpPAHUE OJM3KOE K

MPOCTHUPaHUIO OOpTa.

12. Ilpy WHCTPYMEHTAJIBPHOM MAapKIICHAEPCKOM MOHHUTOPHUHTE OIIOPHBIE
pernepsl HaOJI01aTeIbHONW CTAHIIMH JTOJDKHBI OBITH PACITOIOKEHBI 3a TIPEICIIaMH 30HBI
CABIDKCHHSI, KOTOpas ONpPEHENIsIeTCS HWCXOAS W3 BBICOTBI W OCOOCHHOCTEH

nedopMupoBaHus OOPTOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB B COOTBETCTBUU C

TaOIHUIeH 2 HACTOSIIIETO MPUIOKEHUS.

B cnydae HeBo3MOXHOCTH oOecrieueHusi TpPeOyeMBIX PpACCTOSHUN MEXKIY

perepaMy,  MPOCTPAHCTBEHHOE  IOJIOKCHHE  OMOPHBIX

JOJIZKHO

KOHTPOJHUPOBATHECA OT HCXOAHBLIX PEICPOB METOAOM CIYTHUKOBOIO HWJIWM HHOI'O

HaBUTI'allMOHHOT'O IMO3MIIMOHUPOBAHUAA.

Ta6n1/111a 2 - FpaHI/IHLI 30H CABWIKCHUSA IJIS PAa3JIMYHBIX MHKCHCPHO-TCOJIOTUYCCKUX

YCIOBUU
Haunmenosanue CxemaTtunzanus YcnoBus npun
o [5] e yasercs orospamm, cossanuth pacynox. Bomoxio, o1 e ——————
N3oTponHsiil 0TKOC OtcyrtcTBUE
HEOJIaronpusTHBE

HOBerHOCTefI 0OCJ
00 IMOBCPXHOCT

ocjabieHus Hatp

non yriiamMu:

Pa3Mep 30HBI C/IBI

cocrapiseT 1,5H

OnHOpOAHBIN OTKOC
co cJ1a0bIM
KOHTaKTOM B

OCHOBaHNHU

Ilomoroe 3anerani

IIOBEPXHOCTEMN OC)

3] +

pu | :

Pa3mep 30HBI C/BI

cocrtaBiisieT 2H

OnHOpOAHBIN OTKOC

CO CJ1a0bIM

Hannuwue cnaboro

o011ee COMPOTUBI



OCHOBaHHEM
OTpPaHUYECHHOU

MOIIHOCTH

CIBUI'Y KOTOPOI'O

y BBIIIE3aJIET a0

MouHoCTh ¢i1ado
menee 0,4H

Pa3mep 30HBI CIBI
coctasisier 2(H +

OnHOpPOAHBIN OTKOC

[i] He VaaeTcn roBpasrs Comsanmu YK, BasHoRY0, T Gk Gun e, nepemenosan K1 yaaner. Yoeantec,

Hamuuaue cnadboro

co cnabbIM o0I11ee COMPOTHBI
OCHOBaHHUEM CABHUTY KOTOPOTO
y BBIIIE3aJIETarOI]
Pa3mep 30HBI C/1BI
coctanisier 2(H +
Maccus ¢ v HeGnaronpustHo«
KPYyTOMaIaronuM 3aJieraHne MOBEPX

3aJICTAaHHUCM CJIOCB,

HaIpaBJICHHbIX B

ocJiabJeHus, Harlf

B CTOPOHY BbIPa0(

IPOCTPAHCTBO
yTIiie 0TKOCa
Pa3mep 30HBI 1B
coctasisieT (1,0 -
I —— gain Gun nepemenien, nepermenosat i yaznen. Y p—
Maccus ¢ Hannuwne xkpyromna
KpYyTOINaJatouum MOBEPXHOCTEN OC

3aJICTaHHUEM CJIOCB,
HaITpaBJICHHBIX B

MaCCHB

HaIIpaBJICHHBIX B |

(oOpaTHOE majeHt

pu

Pa3mep 30HBI C/BI

coctaniser (1,5 -

Mynbaoo6pazHoe
HOPOJ.



Pa3mep 30HBI C1BI

coctaniseT a + (0
Maccus ¢

MYJTbA000pa3HBIM

3aJICTAaHHUECM CJIOCB

H - BeicoTa OopTa, - yroJ otkoca, Hog - ryOMHa BepTUKAIILHOM TPEIIMHBI OTPBIBa, N, h; -

c71a00ro cjiosi B OCHOBaHUH 60pTa HNJIN BCIIMYHMHA SaFJ'IY6J'ICHI/I$I MOBCPXHOCTU CKOJIbXKCHUS

OCHOBaHM, M - IMHMpPUHA OIMOJ3HEBOM OpU3Mbl Ha I[HGBHOI71 IMOBEPXHOCTH, - yro

MOBEPXHOCTEH OCIabaeHus, - YTOJI TPEHUS TOBEPXHOCTEH OcIabieHusl.

13.IIpu  HabmromeHUsX 3a OTKOCAMH  OTBajOB  MeECTa  3aKJIaJKH
HAOJIOJIaTCIbHBIX CTAHIMH HEO0OXOJUMO BHIOMPATh B 3aBUCUMOCTH OT CXCMBI

nehopMUPOBaHUS OTBAJIOB U OTCHITIAEMOTO sIpyca.

MOHUTOPUHT yCTOWYUBOCTH MPU OTCHIIIKE IEPBOrO Spyca BHE 3aBUCUMOCTH OT
TUINIA CKJIQJUPYEMbIX IOPOJ M TMOpPOJ OCHOBAaHUS COCTOMT W3 BHU3YaJIbHBIX
HAOJIIOIEHUI 332 COCTOSIHMEM pAa3rpy304HbIX IUIOIIAJ0OK U 3€MHOM MOBEPXHOCTHU
BOJIM3M HUKHEN OpoBKU. [10 pelieHnto FKCITyaTupyonieil opraHu3aliy BU3yaibHble
HAOJIIOIEHUs JIOTIOJIHAIOTCS JUCTAHIIMOHHBIMU METOJAMHU KOHTPOJISI COCTOSIHUS

MOBEPXHOCTH Pa3rpy30YHON IJIOIIAKH.

[Tpu oTCHITIKE TOCTIEAYIOMUX SIPYCOB CUCTEMAa MAapPKIIEeHIEPCKUX HAOIII0ICHUI
JIOTIOTHSETCS. B 3aBUCUMOCTH OT OKHJJIA€MOTO THIIA OIOJI3HS: HAJIIOIOIIBEHHBIN
ormon3eHb (MPU OTCHINKE CIa0BIX WM TJIMHUCTBIX IOPOJ: CHUCTEMa HaOJIIOJICHHN
JIOTIOJTHAETCSl perepaMu, yCTaHaBIMBAEMBIMU BOJHM3W paboyedl 30HBI y BEPXHUX
OpOBOK HUKEJIEeXKAIINX SPYCOB); KOHTAKTHBIM OIOJ3€Hb (CHUCTeMa HaOII0aeHUN
JOTIONTHAETCSl perepaMu, yCTaHaBIMBAeMBbIMH BOJIM3M pabodeil 30HBI Yy BEPXHUX
OpOBOK HIDKEIEXKAIlUX SpPYyCOB M y HIKHEW OpoBKM OTBaja s (pukcanuu ee
MOJIOXKEHHUSI); TIOATIOONIBEHHBI OMOJ3EHb (CUcTeMa HAOMIOJACHUN JOTOJHACTCS
pernepamMu, yCTaHABIMBAaEMbIMU Ha 3€MHOM TOBEPXHOCTU BOJIM3M HIKHEW OpPOBKHU

OTBaJIa JII KOHTPOJIS IEPEMEIICHUN BBIJIABIIMBAEMOM TOJIIIN TTOPO/T).

14. [lepuonuyHocTh HAOJIONEHUNM YCTAHABIMBAETCS B 3aBUCHUMOCTH OT
MOCTABJICHHBIX 33]1a4 U MHTEHCUBHOCTH IIpoliecca 1e(popMUpoBaHUs MacCHBA FTOPHBIX

TOPO/T.



[Ipn akTMBHM3aUU TMpolEecca CABWKEHHUS WHTEPBAIBI MEXIY CEpHUsIMU
HAOJII0ICHUH TOJIKHBI COKPAIAThCA.

Ecnn cxopocTe cmeleHus penepoB yBEIMYMBACTCS CO BPEMEHEM, TO JUIA
YCTaHOBJICHUS KPUTUYECKUX CKOPOCTEH CMeIeHUM (OceqaHuii), MPeaIeCTBYOMNX
CPBIBY OIIOJI3HEH, WHTEPBAIBI BPEMEHU MEXKAY CEpHsIMHU HAOMIOIEHUN JOJKHBI
COKpAIaThCsA A0 HECKOJBKUX B CYTKH, B 3aBUCHMOCTH OT CKOPOCTEW OCEIaHUM, WIIH
yCTaHaBJIMBATHCSA aBTOMATU3UPOBaHHAS CHCTEMa KOHTPOJIA JehopMaIiuii.

[Tpunoxxenne Ne 9
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B 00JIaCTH TIPOMBIIIJICHHOM
oe3omacHoctu "l[lpaBuiia
obecrieueHust yCTOWIUBOCTH OOPTOB
U YCTYTIOB KapbepoB, pa3pe3oB U
OTKOCOB OTBAJIOB", YTBEPKACHHBIM
npukazoMm PeepabHOil ciy>KObI 1O
HKOJIOTMYECKOMY, TEXHOJIOTMYECKOMY
¥ aTOMHOMY HaJ30py
or" " 2020r. Ne

OLIEHKA

PUCKA PA3BUTHUS JE®OPMAIINI U HAPYIIEHUSA

YCTOMYUBOCTH BOPTOB, YCTYIIOB KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB

1. 'eoMexaHnueCKU PUCK OIIEHUBAETCA 1O (popmyIie:

P=BOx TII, (1)

rae BO - BepositHOCTh 00py1ienust, TII - TsokecTh mocaeACTBHM.

2. BeposiTHOCTh OOpyIIEHHSI OLICHMBAETCS KOJMYECTBEHHO M KayeCTBEHHO.
KonnuectBeHHass ~ OLEHKa  BEPOSATHOCTHM  OOpYIIEHUS  OCHOBBIBA€TCAd  Ha

BEPOSITHOCTHOM pacy€Te YCTOWYMBOCTH OOPTOB M YCTYIOB KaphepoB, pa3pe3oB U



otBasioB. KauecTBeHHas OIIEHKA BEPOSITHOCTH OOPYIIICHUS OCHOBBIBACTCS HAa BHIOOPE

KaTeTOpUU BEPOSITHOCTU OOPYIIIEHUS B COOTBETCTBUU C Tabmurei 1.

Tabnuna 1 - KauecTBeHHas OIleHKA BEPOSITHOCTH HEOIArOMPUATHOTO COOBITHUS

Kareropus| KauectBeHHas XapakTepucThKa COOBITHI
OIICHKa
A BecwMma Beicokast | CoObITHE TTPOUCXOIUI0 YacTo. COOBITHE 0KHIACMO

C BBICOKOW CTETIEHBIO BEPOSATHOCTU B Onmxkaiiliee

BpEMSI.

B Bricokas CoObITHE MIPOUCXOIUIIO0 HEOJIHOKPATHO.
[Ipousoriner C BBICOKOU CTEIECHBIO
ONPEJIEICHHOCTH.

C Cpenuss CoObITHE MPOUCXOANIIO PAHEE U MOXKET MPOU30UTH
B OyayIlEeM.

D Huskas CoObITHE MOKET MPOU3O0UTH MPU MaATOBEPOSITHOM

CTCUYCHUH 0OCTOSITEILCTB.

E OuyeHb HU3KAA CoObiTHE  MOXET  TPOU3OWTH  TOJBKO  TIpU
HEMPOTHO3UPYEMOM  CTEUCHHUU (HOPC-MaKOPHBIX
00CTOATENBCTB.

3. TskecTh MOCHEeNCTBHM OOpYIMICHUH Ui Pa3IMYHBIX MacIITaboB OTKOCOB
(ycrym, rpynma yCcTymoB U OOpT) OIIEHHMBAETCS KAYECTBEHHO B COOTBETCTBUHU C

tabauneit 2.

4. CnocoObl OLEHKM PHUCKOB OINpPEAENSIOTCS 3KCIUIyaTUPYIOLIEeH Wiu

CIIeLIMaIM3UPOBAHHON OpraHU3alueH.

5. HeoOxonumble Mepbl pearupoBaHus Ha pa3BUTHE eopmalinii u HapylIeHue

YCTOMYMBOCTHU B COOTBETCTBUU C YPOBHEM PHUCKa IIPUBEACHBI B TabyuLe 3.

6. YopaBieHue puckaMu  3aKJIIOYAETCs B YMEHBLIEHUHM BEPOSITHOCTU
oOpy1ieHusi 00pPTOB U YCTYIOB KaphepOB, Pa3pe30B U OTBAJIOB U CHUYKEHUU TSKECTU

€r0 ITOCJIEICTBUMN.



7. Ilpu mosABIEHUU B MPOIECCE IKCILTYyaTAIIMH MECTOPOKICHUN KPUTUUECKUX

nedopmanuii  OOPTOB M YCTYNOB Kapbepos,

MNPOU3BOAUTLCS MIEPCOUCHKA PHUCKOB.

pa3pe3oB W OTBAJOB JIOJDKHA

Tabnuna 2 - OneHka TSHKeCTH MOCIIECTBUN 00PYIIIEHHI OOPTOB U YCTYIOB KaphepoB,

pa3pe30B U OTBAJIOB

TsoxecTs TOCIIEACTBUHU

- |OOpy1IeHHs HE

OKa3bIBAIOT BJIMSHHE HA
BHYTPUKAPbEPHYIO

I/IH(i)paCTp}IKTypy

[ToBpexenus
o0opyIoBaHUs

OTCYTCTBYIOT

== [ToBpexaeHue

000pyI0OBaHUS U

UHPPACTPYKTYPHI,
TpeOyroiiee peMOHTa

- BoccTa”oBIIeHHE

CbeC3J1a UJIKN PCMOHT

IIyTEH OTKATKH

He3nauurenbHbie Huzkue Cpennue Bricokue
OO6py1ienue Ha WKBHUAAIUSA - [KpaTkocpounast =% [ToTeps MOATOTO
OTJIETTLHOM y4YacTKe BHE oOpymienus Tpedyet JTUKBUJAIUS K BBIEMKE 3aI1acoB
30HBI BEJICHUSI TOPHBIX HECKOJIBKO JHEH WK He | 00pyIIeHUs
paboT, He BIUAIOIIECE HA BITUSICT HA
TEXHOJOTHYECKUM MPOLECC | TEXHOJIOTHYECKUI
porecc
&)
OOpy1eHne 0TKOCOB - [pocTon =% (CpenHecpouHast
C KOPOTKHUM IIEPHOJIOM OCHOBHOTO JUKBUIALUS TOCIIEIC
JKCIUTyaTaluu TEXHOJIOTMYECKOT O o0OpyuIeHus
00opyT0OBaHUS

- IMoBpexaenue u

JUTUTEIILHBIC TTPOCTOH
OCHOBHOT'O TEXHOJIOTE
000pyIOBaHUS W/WITH
UHPPACTPYKTYPBI, TPX
KaluTaJIbHOT'O PEMOH

~ [ToTepst OCHOBHO
TEXHOJIOTHYECKOTO

000pyI0BaHUS W/UITH

UHPPACTPYKTYPbI

P
B
e

“2 [ToTeps TpaHCIIO

che3a (Mpu HATUIUU
PE3EepBHOIO)




Tabnuna 3 - Mepbl pearupoBaHusi B COOTBETCTBUU C YPOBHEM PHCKA

dHaJIn3a CUTyallnuun

U pa3paboTka

YpoBeHb pucka Mepsl Meponpustus [Ipumeuanue
pearupoBaHus
OueHb BBICOKUH Hemennennas Onpenenenue Bo3o6HoBIEHNE
(aBapuiinoe OCTaHOBKA pabOT |TpaHMI] OMACHOW |paboT ¢
COCTOSIHUE) Ha JaHHOM 30HBI U 3aMpPeT YBEJIOMJIEHUEM
Y4acTKe, BBIBOJ] | HAXOXKIACHUS TEPPUTOPUATILHOTO
1100 (71 JToAen opraHa
Mposesere roCyJJapCTBEHHOIO
TOPHOT'O HaJ30pa
JIOTIOJIHUTEIIbHBIX
MCCIIEIOBAaHUN U
pa3paboTka
OTIEPATUBHBIX
MEpOIPUATHH T10
CHM)KEHUIO PUCKa
710 TIPUEMIIEMOTO
YPOBHS
Bricokwni, [IpnocranoBka Onpenenenune BozoOHoBnenue
(npenaBapuiiHoe padoT HA JAaHHOM |TpaHUL OMACHOK | paboT MO PEIICHUIO
COCTOSIHUE) y4acTKe, BBIBOJ  |30HBI TEXHUYECKOTO
JTIOAEN U TEXHUKU PYKOBOJUTEIS
[IpoBenenue .
AKCIUTYyaTUPYIOIIEH

OopraHMu3alry Ha

OCHOBaHUU
OlEepaTUBHBIX
. MOHHUTOPHUHTA
MEPOIPUATUH IO
CUTYalluu
CHI)KEHUIO PHCKa
710 TIPUEMIIEMOTO
YPOBHS
Cpennnii (coctosiuue | Komuccuonnoe  |IlpoBenenue KoHTtposb
OrpaHUYEHHOMN pelieHue o aHaJIl3a CUTYallUH | BBITIOJIHEHUS
paboToCIOCOOHOCTH) | HEOOXOUMOCTH |1 pa3paboTka MEPOIPUATUI




IMPHUOCTAaHOBKH

JIOIATOCPOYHBIX

HU3KUH
(paborocmocobHOE

COCTOSIHUE)

pabor MEPOIPHUATHH TIO
CHIKEHUIO PUCKA
JI0 TIPUEMIIEMOT O
YPOBHA
Hwu3knit u Becbma JlomycTumslit MeponpusTuii HE -

PHUCK, NOJDKEH
HAXOJIUThCS MO
KOHTPOJIEM, HO HE
TpeOyeT
JIOTIOJIHUTEIIbHBIX
MEpOIPUATHH T10

€Iro CHMXXCHUIO.

TpeOyeTcs
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Kk PenepanbHBIM HOPMaM U IpaBUIaM
B 00JIaCTH IPOMBIIIJIEHHOM
6e3onacHoctu "lIpaBuna
oOecrieueHust ycTOHYMBOCTH OOPTOB
U YCTYIIOB KapbepOB, Pa3pe30B U
OTKOCOB OTBAJIOB", YTBEPKACHHBIM
npukazom DenepanbHON CITyKObI IO
HKOJIOTMYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaJ30py

or"_" 2020 r. Ne
YIIPABJIEHUE
YCTOMYNUBOCTBIO BOPTOB KAPBLEPOB, PA3PE3OB U
OTKOCOB OTBAJIOB

1. MeponpusiTusi O yNpaBIE€HUIO YCTOWYUBOCTHIO OOPTOB, YCTYIIOB, OTKOCOB

HaIIpaBJICHBI HA:



CTa6I/IJ'II/I3aI_[I/IIO COCTOsAHUA YCTYIIOB, OTKOCOB OTBAJOB IIYTCM CHMIKCHHUS HIIN

WCKITIOUEHUSI BEPOSITHOCTH Je(hOpMaIInii;

KOMITEHCAIio  aedopManuii IMMyTeM CHWDKEHHUS TSOKECTH  IMOCISACTBUN

BO3MOXHBIX Je(POpMaIui.

2. B mecTtax BbIXOJa TEKTOHHYECKUX HAPYIIEHUN HAa KOHTYP YCTYNOB U TMPHU
MOBBIIIEHUU CTEMEHH TPEUIMHOBATOCTU MOPOJ, a TAKXKE Ha 0CO00 OTBETCTBEHHBIX
y4acTKaxX  AKCIUIyaTUpYIOLIas opraHu3anus  JOJDKHAa  MpeaycMaTpuBaTh
JIOTIOTHUTENIbHBIE MEphl MO OOeCMeYeHUI0 YCTOWYMBOCTH YCTYIOB, JIOKAJIbHBIX

YYaCTKOB OOPTOB KapbepoB, Pa3pe3oB.

3. MeporpusiTust o yIpaBJICHUIO YCTOMYMBOCTHIO OOPTOB, YCTYMOB, OTKOCOB

BBIOMPAIOTCS B COOTBETCTBUU C TabmuIeH 1.

Tabmuma 1 - MeponpusiTus o YyIpaBJIeHUIO YCTONYUBOCTHIO OOPTOB, YCTYIIOB.

Tun Buael meponpustuii OcobeHHocTu
MIPUMEHEHUS
Crabunuzupyroue
Oprasnu3allMOHHbBIE |ONTUMHU3ALUS IIapaMeTpOB | B MACCUBAX CKaJIbHBIX U

OypOB3pBIBHBIX ~ pabOT  BOJIM3M |[IOITYCKAJIBHBIX TOPOJ
PEIEIbHOTO KOHTYpa C
MUHUMU3ALKUEN BIUSAHUS B3PBIBHBIX

padoT Ha 3aKOHTYpPHBIN MaccuB

TTOBBIIIICHUE JIOCTOBEPHOCTH | TOTIOJITHEHUE UCXOJHBIX
HCXOJHBIX JaHHBIX, JAeTaIM3aIvs | JaHHBIX (0]
U/UM  KOPPEKTHUPOBKA PACUETHBIX | pe3ybTaTam

cxem WHKEHEPHO-
re0JIOTHYECKOro

V3y4CHUS

KOPPEKTUPOBKaA IIPOEKTHBIX | [IpU U3MEHECHUNU
I1apaMeTpoB VHXEHEPHO-
IeOJIOTUYECKUX
YCIIOBUAM 51 1pu

BBIABJICHHUU IIPU3HAKOB




nedopmaruii 1o
pe3yabTaTam

MOHHUTOPHHI'A

HN3MCHCHHC HAIIPaBJICHUSA U PCXKHUMA

BEJICHUSI TOPHBIX pabOT

npu IPOTHO3€

HEYCTOMYHUBOCTH  WJIHU
OOHapyXeHUU
MPU3HAKOB
nedopmaruu 1o
pe3yabpTaram

MOHHUTOPHHI'A

Texuuueckue

dbopMupoBaHue

npu3sM  ymopa

(MoAmOpHBIE CTEHBI, KOHTP(HOPCHI,

KOHTp6aHKeTI>I, 3allIUTHBIC CTeHBI)

HapyLIEHHbIE MaCCHUBBI
CIOKHOU CTPYKTYpBI C
IepeciIauBaHueM

mopoa HWJIN  PBIXJBIC

MOpPOJbI, CKIOHHBIE K
OTIOJI3aAHUIO
MEXAHMYECKOE |aHKEpPbI,  LITaHTH, | KPyITHOOJIOKOBBIE
yaepKaHue rMOKHE  TPOCOBBIE | MAJIOBBIBETPENbIE u
YCTYIIOB, TSKU CJIAHLIEBATHIE CIIOUCTHIE
OTJIETbHBIX TBEpAbIE MOPOABI C
y4acTKOB NaJeHUeEM B CTOPOHY
ooprta BBIEMKU M0/ YIJIAMH
40 - 60° u 6omee
XKene300€TOHHbIE | c1ab0TpeInHOBAThIE
cBau nopoAsl € yIJoM
NajeHus  IJIOCKOCTH
ocnabyieHus B
BbIpaOOTaHHOE
npoctpancTBo 20 - 50°
MeTaNInYeCcKue IpU pUCKE KaMHeNa/1a
CeTKHU Ha
IIPUIIOBEPXHOCTHOMN

qaCTHu OTKOCOB




VIPOYHEHUE |IIEMEHTalUS, TPEIIMHOBATHIC
BMEIIAIONMINX | CMOIU3AIU, CKaJIbHbIE u
nopoJ CUJTMKATU3ALIUS MOTyCKaJIbHBIE
MOPO/JIbI; recyaHble,
JIECCOBUIHBIC u
TJIMHUCTBIC TIOPOJIBI
HAOPBI3r-0€TOH  TI0 | CHIIHLHOTPEIIMHOBATEIE,
METAUTMYECKON CKJIOHHBIE K
CeTKe, WHTCHCUBHOMY
arpoMeJIMopaliisl | BBIBETPUBAHUIO W
BBIIIEJIAYMBAHUIO
MOPO/JIbI; recyaHo-
TJIMHUCTBIE OTKOCHI
JIPEHaX B 00BOJITHCHHBIX
MaccHuBax, npu
HaJIMYUU HaIOPHBIX
TOPU30HTOB npu
OTCYTCTBUU
€CTECTBEHHOTO
JIpeHaka B  Cly4ae
3HAUUMOI'O0  BJIMSIHUS
BOJIbI HA YCTONYMBOCTB;
NpPOMOpPaXKMBAHME  MacCHBa  B|IPHU MOTEPE MPOYHOCTH
KPUOJIUTO30HE C OpraHM3alldel |MaccuBa  IMPU  €ro
COXpaHEHMsI TEIUIOBOIO0 PEKHUMa | pacTeIICHUN
MaccMBa B JIETHUM TMEpPUOL C
MOMOIIIBIO CIIEIIUAIBHBIX MAaTOB
OtBanooOpa3oBaHue [ IBMEHEHUE  PEXUMa  OTCHINKHU | IPU MOSIBJICHUH
OTBaJIOB (MOPSAOK OTCHITKH) IIPU3HAKOB
HEYCTOMYHUBOCTH

OTCBIIIKA MMPCI0TBAJIOB

NpH  HAIAYUU  TaJoro
c1aboro  OCHOBaHHS,
160 pu

HEOOXOIMMOCTH




MpeIOTBPAIICHUS

pacTeruieHus  MOPOJ
OCHOBaHUS
WH)XCHEPHBIE METOJbl YCKOPEHHS [IPH  HEBO3MOXKHOCTHU
KOHCOJTUIAITIN HAMBIBHBIX | ODTaHHU3AIUN  PEKUMA
MacCUBOB OTCBHITIKA OTBAJIOB
Komnencupytommue
OpraHu3aloHHbIE | TPOSKTUPOBAHUE YBEJIMYCHHOM |[TIPU  PUCKE Pa3BUTHUSA
OepMbI 6€30MaCHOCTH nedopmanuii Ha
ydacTKax
PaCTONIOKEHUS
UHOPACTPYKTYPHI
CO3/aHMe PE3EpPBHOTO | IPU pHucCKe
TPAHCTIOPTHOTO Che3/1a TTOBPEKICHUS
OCHOBHOTO
TPAHCIIOPTHOTO Che3a
COBEPILIEHCTBOBAHHE CHCTEMBI |[[IPH  PUCKE BBICOKHX
MOHHUTOPHUHTA HETaTUBHBIX
MOCJIECTBUI oT
BO3MO>KHBIX
nedopmanuii
TIOBBIIICHNE KBaNU(UKALWY | 7151 0OBEKTOB BEACHUS
nepcoHasna B oOnacrtu [ ropHbIX padoT II knacca
reOMEXaHUYECKUX PUCKOB OTMaCHOCTHU
BEJICHUE TOPHBIX PabOT TOJBKO B|IMPHU MOTEPE MPOUYHOCTH
nepuo OTpULIATENbHBIX |[MACCUBA  MPU €0
TEMIEpaTyp pacTerieHuu
Texuuueckue BPEMEHHOE YBEIMYECHHUE IUUPUHBI |[PU PUCKE PpPa3BUTHUSA

yJIaBJIMBAIOIIEH OepMbl

nedopmanuii u
HEJIOCTATOYHOU
yJaBIIMBAIOIIECH

CIIOCOOHOCTH




CYIIECTBYIOIIUX OepM

0€e30I1acCHOCTH

000pKa 3aK0JI0B Ha YCTYyMax U
3a4nCTKa OepM 0€30TaCHOCTH C
IIPUMEHEHNEM CIIEHMATBbHON

TEXHUKN

P HAJTWMYHUH 3aKO0JIOB U

PHUCKE KaMHCIIaga

YCTaHOBKA MEPEXBATHIBAIOIINX U
KaMHEYJIaBJIIMBAIOIIUX CUCTEM
(6apbepbl, CTEHKH, TPOCOBBIC H

ceTyaThIe 3aBECHI)

IpU pUCKEe KaMHemaja,
JIOKQJIbHBIX

oOpy1IeHUH.




