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3apeructpupoBano B Muntocte Poccun 18 nexadps 2020 r. N 61603

OEOEPAJIbHAA CITYXBA N0 3KOJIOTUYECKOMY, TEXHOJIOTMYECKOMY
N ATOMHOMY HAO3OPY

NMPUKA3
oT 13 Hos6psa 2020 r. N 439

Ob YTBEPXAOEHUUN ®EOEPAJIbHbIX HOPM U NMPABWUI
B OBNIACTU NPOMBbILLUIIEHHOW BE3OMACHOCTU "NMPABUIIA OGECNEYEHUA
YCTOMYMBOCTU BEOPTOB U YCTYNOB KAPLEPOB, PA3PE30B
N OTKOCOB OTBAJIOB"

Cnucok U3MEHSIONINX TOKYMEHTOB
(B pen. IIpukaza Poctexnamzopa ot 24.03.2026 N 94)

B cootBerctBUM ¢ moamynktom 5.2.2.16(1) mynkta 5 Ilonmoxxenust o denepanbHON Ciy)0Oe IO
9KOJIOTHYECKOMY, TEXHOJIIOTUYECKOMY M aTOMHOMY HaJ30py, YTBEPKIECHHOIO MOCTaHOBJICHHUEM
[IpaButensctBa Poccuiickoit ®enepaunn ot 30 wurons 2004 r. N 401 (CobOpanue 3aKkoHOAATEILCTBA
Poccutickoit ®deneparuu, 2004, N 32, ct. 3348; 2020, N 7, c1. 853), npHuKa3bIBaro:

1. VYTBepaute npunaraemble DenepanbHble HOPMBI W IpaBUjia B 00JACTH IPOMBIIUIEHHOM
6e3onacHoctu "[IpaBuna obecrieueHHst yCTOMYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B U OTKOCOB
OTBaJIOB".

2. Hacrosimuit mpuka3 BcTymnaet B cuity ¢ 1 ssuBaps 2021 r. u geiictByet 1o 1 centsiops 2032 r.
(B pen. IIpukasa Pocrexnanzopa ot 24.03.2026 N 94)

PyxoBogutens
A.B.AJIEIITNH

YTBepxkaeH

npukazom denepaibHON CITYKOBI

10 3KOJIOTMYECKOMY, TEXHOJIOTUYECKOMY
Y aTOMHOMY HaJ130py

ot 13 Hos6ps 2020 r. N 439

®ENEPAJIbHbIE HOPMbI U NMPABUIA
B OBJIACTU I:IPOMbILUHEHHOI?I BE3OIMNACHOCTMU "MNMPABUJIA OBECNEYEHUA
YCTONYNBOCTU BOPTOB U YCTYNOB KAPLEPOB, PASPE30B
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M OTKOCOB OTBAJIOB"
l. OBJIACTb NPUMEHEHUA

1. Hacrosmue @®enepaibHble HOPMBI M MpaBWiia B OOJACTH MPOMBINUICHHONH 0€30MacHOCTH
"[IpaBuna obecrieueHrss yCTOMYUBOCTH OOPTOB M YCTYIIOB KapbepoOB, pa3pe30B M OTKOCOB OTBaJOB'
(manee - IlpaBuna) ycTaHaBIUBAIOT TPeOOBAHMS MPOMBINIICHHONW O€30MacHOCTH M 0€30MacHOro
IMOJIb30BaHUA HEApaMU Ha o0BeKTaX BCIACHUA T'OPHBIX pa60T OTKPBITEIM CHOCO6OM, HaITpaBJICHHLIC Ha
npenynpexaIeHue aBapuid, MHIMICHTOB, CIy4aeB TpaBMaTh3Ma U OOECHeYeHUE >KU3HH U 370POBbS
HACCJICHHUS B 30HAX BIIUSHUS pa60T, CBA3aHHBIX C IMOJIb3OBAHHUEM HCAPaMU.

2. IIpaBuna ycTaHaBIMBAIOT TPEOOBAHUS K MH)KEHEPHO-T€OJIOTMYECKOMY U THIPOT€0JOTHUYECKOMY
U3YYEHUIO TNPUPOJHBIX M TEXHOTEHHBIX MAacCHBOB TOPHBIX MOPOJ, Cloco0amM M METoJaM pacyera
YCTOMYMBOCTU OOPTOB M YCTYIOB KapbepoB, Pa3pe30B M OTKOCOB OTBAIOB (Jajieeé COOTBETCTBEHHO -
OlICHKa YCTOMYMBOCTH, YCTYyIHbl, OOpTa, OTKOCHI), OpraHM3alMl CUCTEM HaOJIOJAEHUH 3a pa3BUTHUEM
ne(OpPMaLMOHHBIX TPOLECCOB, OMPEIENAIOT MEpbl MO0 NPEAYHNPEkKIECHUIO HEIMPUEMIEMOro pHCKa
pazButusg J1e(OpPMALMOHHBIX IPOLIECCOB HAa BCEX CTaJAMAX MPOEKTUPOBAHHUA, HKCIUTyaTalUH,
TEXHUYECKOTO NEPEBOOPYKEHHS U JIMKBUJAIUU (KOHCEPBAlLlMN) KapbepoB, Pa3pe30B U OTBAJIOB.

3. TpeboBanusi [lpaBun SABISAIOTCS 00s3aTENBbHBIMH JJIS IOPUAUMYECKUX JHUI (MHIMBUIYaJTbHBIX
npeAnpUHUMaTeiei), OCYIECTBISIONINX BEJCHUE TOPHBIX PadoT U (WiM) pa3paboTKy MECTOPOXKIECHHM
MOJIE3HBIX MCKOIAEMBIX OTKPBITBIM CIIOCOOOM, a TaKXe NPOEKTUPOBAHUE, BBOJ B HKCIUIyaTalUIo,
KOHCEPBALIMIO U JIMKBUJALNIO KAPbEPOB, pa3pe30B U OTBAJIOB.

4. OOocHOBaHHE IMAapaMETPOB YCTOWYMBOCTH YCTYIIOB, OOPTOB M OTKOCOB OTBAJIOB, a TaKXe
nepeyeHb Mep Mo 00eCHEeYeHUI0 UX YCTOMUMBOCTH OMPEAeNseTCs TeXHHUYECKUM MPOEKTOM Pa3pabOTKH
MECTOPOXKACHMSI IMOJIE3HBIX MCKONAeMbIX U (WJIM) MHON NPOEKTHON JOKyMEHTAlMeW Ha BBIIOJHEHUE
paboT, CBSI3aHHBIX C TMOJB30BAHHEM OKCIUTyaTHPYIOIICH OpraHu3aluell ydacTKOB Henp (namee -
IPOEKTHAsl JOKYMEHTAIHS).

W3ydyeHne MacCHBOB TOpPHBIX TMOpPOJA JOHKHO BECTHUCh Ha CTaAMSIX TI'€0JIOrOpa3BelKH,
MPOSKTUPOBAHUS, SKCIUTyaTallMH MECTOPOXKIACHHS IIOJIC3HBIX HMCKOMAaeMbIX W (WJIHM) y4acTKa HeHp,
OTBaJIOO0pa30BaHUs, JUKBHIAIMK (KOHCEpBAllMM) TOPHBIX BHIPAOOTOK (Janee - OOBEKT BeICHHS
OTKPBITBIX TOPHBIX paboT).

B ciyuae eciu Ha mpeAlIecTBYIOMMX MPOSKTUPOBAHUIO HOBOM CTaJMKM OCBOEHHUS MECTOPOKICHUS
OBLIT BBITIOJIHEH BECh TPeOyeMbI KOMILJIEKC MCCIEAOBaHUM (OMpeaenseTcss MPOSKTHON OpraHu3aluei),
JIOTIOJTHUTEIbHBIX HHKEHEPHO-T€OJIOTMUECKUX UCCIEOBAaHUN HE TIPOBOJUTCSI.

5. Opranuzamnusi, SKCIUTyaTUPYIOIIass OOBEKT BEICHHUS OTKPBITBIX TOPHBIX padoT, JODKHA
00ecrneynTh:

KOHTPOJIb 3a COOJIIOICHUEM MMPOSKTHBIX IMapaMeTpoOB OOPTOB M YCTYIOB Kapbepa, pa3pe3a U OTKOCOB
OTBaJa;

MPOBECHUE BU3YAIbHBIX U MHCTPYMEHTAJIBHBIX HAOIIOJACHUN 3a COCTOSTHUEM OOPTOB, YCTYIIOB M
OTKOCOB;
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BBISBJICHUC 30H MW YYACTKOB BO3MOJKHOI'O IIPOSABJICHUA Ppa3pyHIAOMIUX )Ie(bOpMaLII/Iﬁ 60pTOB,
60pTOB, YCTYIIOB M OTKOCOB M OpraHHU3allI0 Ha I3TUX Y4YaCTKax CTAOUMOHAPHBIX HWHCTPYMCHTAJIBHBIX
Ha6HIOﬂCHHﬁ 151 (I/IJ'II/I) AUCTAHIIMOHHOI'O MOHUTOPHHTIA,

M3Yy4YE€HUE BBISBICHHBIX HapYLUICHUH yCTONUYHUBOCTH OOPTOB, YCTYIOB, OTKOCOB, TOKYMEHTHPOBAHUE
HapyILIEHUN, yCTAHOBJICHUE XapaKTepa HApyLICHUH, CTEIICHU OITACHOCTU U IIPUYHUH BO3HUKHOBEHUS,

W3y4eHHUE  TEOJOTUYECKHUX,  HHXCHEPHO-T€OJOTHYECKUX,  TUIPOTEOJIOTHYECKUX  YCIOBHI
MECTOPOXKACHUS, CTPYKTYPhl M YCIOBUM 3aJieraHusl MOPOJHBIX CIOEB, MACCMBA FOPHBIX MOPOA U MOPOJ]
OCHOBAHHS OTBAJIOB;

pa3paboTKy M BBINOJIHEHUE (MPOBEICHHE) NPOTUBOAEC(HOPMAIIMOHHBIX MEPOIPUATHI, B TOM YHUCIIE
YKpeIieHHue 0cabJIeHHBIX 30H U Y4aCTKOB, JTUOO U3MEHEHHE NMPOQUIIsS YCTYIIOB HA 3TUX ydacTKax, JTu0o
o0ecrieyeHue 3ampera JJ0CTyIa B OMACHYIO 30HY IPHU YCJIOBHUH, YTO B HEH HE BEAyTCsl TOPHbIE paboThI;

KOHTPOJIb 32 COCTOSTHUEM MPOTHUBOAECPOPMAIIMOHHBIX COOPYKEHUH U BBIIIOJHEHUEM MEPOTIPUSITHI,
NpeO0TBPALIAIOIIMX HApyILIEHHE YCTOMYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB;

COXPAaHHOCTb O6T)€KTOB, PaCIIOIOKCHHBIX Ha 3eMHOMU IMMOBEPXHOCTHU B I'paHHUIIaX I'OPHBIX OTBOJOB U
Ha INpUJICTaroIuX K HUM TCPPUTOPUAX;

JUKBUJALMIO (PEKYJIbTHBAIMIO) O0bEKTa BEACHUS OTKPBITHIX T'OPHBIX padoOT, MOCie 3aBEpIICHUS
TOPHBIX PadoT.

6. B ciiydae BbISIBIEHMS B IIPOLIECCE KCILTyaTallli, TEXHUUYECKOTO NIEPEBOOPYKEHHUS, JINKBUAALNUN
(koHCepBaLMU) Kapbepa, pa3pe3a, OTBajla OTKJIOHEHHH OT 3HAa4eHUH (PHU3UKO-MEXaHUUECKUX
XapaKTepUCTUK U (WIM) CTPYKTYypbl MacCHBa TOPHBIX IOPOJ, MPHUHATHIX MPH OLEHKE yCTOHYMBOCTHU
yCTyNnoB, OOpPTOB, OTKOCOB TMpH MPOSKTUPOBAHMUHU, SKCIUTyaTHPYIOLIEH oOpraHu3anueil JoJKeH
IPOBOJUTHCA IE€pepacyeT IMapamMeTpoB OOPTOB M YCTYNOB MM OTKOCOB OTBajla, C Y4YETOM BHOBBb
HNOJYYEHHBIX MCXOJHBIX JaHHBIX. Jlng  BbIMOMHEHMA paboOT 1O  mepepacyeTy HapaMeTpoB
TOPHOTEXHUYECKUX  KOHCTPYKIMM HAa  OCHOBAHMM  PEHICHUS  TEXHUYECKOTO  PYKOBOJIUTEISA
9KCIUTyaTUPYIOLIEH OpraHu3ali MOTYT IPUBJIEKAThCs IPOEKTHBIE U (MJIM) HAay4YHbIE OpraHU3aLUu.

JlormycTuMble OTKJIOHEHHS OT IMapaMeTpoB OOPTOB, YCTYIOB, OTKOCOB, a TaKXe JOIyCTHUMbIE
3Ha4yeHus aedopmanuii 60pTOB, yCTYNOB, OTKOCOB, MOJ3EMHBIX FOPHBIX BBIPAOOTOK (NIPH HAIWYHM) U
PAacCIOJIOKEHHBIX B 30HaX BPEAHOIO BIIMSHHUS TOPHBIX pa3palOTOK OOBEKTOB HA 3€MHOU MOBEPXHOCTH
(nanee - ropHble BEIPAOOTKH, OOBEKTHI) TOJIKHBI COAEPIKATHCS B IPOEKTHON JTOKYMEHTAIIHUH.

7. i 000CHOBaHUS IapaMeTpoB OOPTOB, YCTYIIOB, OTKOCOB IIPHU OCYILIECTBICHUU TEXHUYECKOIO
HepEeBOOPYKEHUS, B MIPOLecCe IKCIUTyaTalluy, JIUKBUIAINUN (KOHCEpBAIMK) 0ObEKTa BEACHUS OTKPBITHIX
TOPHBIX pabOT JOJKHBI YUUTHIBATHCS PE3yJbTaThl UHKEHEPHO-I€0JOTUYECKOT0, THAPOTre0IOrnYecKoro
U3yUYeHHsI MACCHBA U MOHUTOPHUHIA YCTOMUYMBOCTH HA NPEABLAYIINX 3Tanax OTpabOTKU MECTOPOXKACHUS U
paboT mo otBasiooOpa3oBaHMI0. B ciydasx, xorga QaxTHdecKue MapameTpbl YyCTOWYMBOCTH OOPTOB,
YCTYNOB U OTKOCOB HE COOTBETCTBYIOT IPOEKTHBIM M IMPEBBILAIOT JOMYyCTUMbIE OTKJIOHEHHUS, a TaKXkKe
JIOTYCTUMbIE 3HadeHus JedopMauuil OOPTOB, YCTYNOB, OTKOCOB, TOPHBIX BBIPAOOTOK U OOBEKTOB B
HPOEKTHYIO TOKYMEHTAIIMIO BHOCSTCS COOTBETCTBYIOIME U3MEHEHHS (JIOTIOJIHEHUS ).

8. DKcrumyaTupyromed opraHu3anueil JOJDKEH BBIMOITHATHCSA MPOTHO3 YCTOWYMBOCTH OOpPTOB U
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YCTYIIOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB, PE3yJIbTaThl KOTOPOTO SBJISIOTCS OCHOBOW pa3pabOTKH
MPOTUBOIC(DOPMAITMOHHBIX MEPOINPHUATHN, BKIIOYAEMBIX B IUIAH Pa3BUTHUS TOPHBIX paboOT Ha
MPEACTOALMN KaJEeHAAPHBIN TOI.

9. [IporHo3 ycTtounBOCTH OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B M OTKOCOB OTBAJOB SIBIISETCS
00s13aTeNIbHBIM JUIsI OOBEKTOB BEJIEHHsSI OTKPBITHIX TOpHBIX paboT Il kmacca omacHoctd M (WiIM) MpH
KOMOMHHMPOBAHHOMN pa3padOTKe MECTOPOKICHUS.

B ciyuasix, korja OTKJIOHEHHMs OT HPOEKTHBIX MapamMeTpoB M Aedopmanuii 60pTOB M YCTYNOB
KapbepoB, pa3pe30B W OTKOCOB OTBAJIOB HE HApymalOT TpeOoBaHMK O€30IacHOCTH, IPOTHO3
YCTOMUYUBOCTH JIOIYCKAETCs HE IPOU3BOAUTH.

Il. PAKTOPbI, BIMAIOLWWMUE HA YCTOUYUBOCTb EOPTOB, YCTYINOB
KAPbEPOB, PA3PE30B U OTKOCOB OTBAJ10B

10. @aktopsl B 3aBUCHMOCTH OT TOPHO-T€OJOTHMYECKHX YCJIOBHM IOJb30BAHMS HEAPAMH
OIPEIEIAOTCS NPOCKTHOM JOKYMEHTALMEW Ha IOJIb30BAHUE YYaCTKOM HEIP U MOIYT YTOYHSATHCS B
MPOIIECCE IKCIUTyaTaIllud MECTOPOXKACHUS (Y4acTKa HEJp).

11. Ilpu oueHke ycToiiumBOCTH OOPTOB M YCTYNOB KapbepoB, Pa3pe30B B MACCHUBAX CKaJbHbBIX U
MOJIyCKAJIbHBIX TOPHBIX MOPOJ YUYHUTHIBAIOTCSA PE3YJIbTaThl MCCIEAOBAHUMN, XapaKTEPU3YIOMIUX JaHHbBIN
MacCHB, K KOTOPbIM OTHOCSITCSL:

IIPOCTPAHCTBEHHAsT OPHUEHTHUPOBKA KPYMHBIX pa3phIBHBIX HApyIIEHUH Mexay cobod u
IIOBEPXHOCTBIO Kapbepa, pa3pesa;

rycrora, MHNpOTSKCHHOCTL W COCTOAHUEC OCHOBHBIX CHCTEM TpCOIMH, HWX OpPUCHTHUPOBKA
OTHOCHUTCIIBHO ITOBCPXHOCTH YCTYIIOB U 60pTOB;

(1)I/ISI/I‘I€CKI/I€ XAapPaKTCPUCTHKU I'OPHBIX ITOPOI;

IIPOYHOCTHBIE XapaKTEPUCTUKHU F'OPHBIX IIOPOL;

IIPOYHOCTHBIE XapAKTEPUCTUKH KOHTAKTOB ITOPOJ U IPYTUX IOBEPXHOCTEN OCIa0IeHui;
YPOBEHB IIOJ3EMHBIX BOJ;

nepopMaMOHHbIE XapaKTEPUCTUKN MacCHBa FOPHBIX OPOI;

TEMIICPATYPHBIH PEKUM, TPOSIBIISIONIMICS B HEMPEPHIBHOM ITUKIJIC OTTauBaHUsI-3aMEP3aHHsI TOPHBIX
IOPOI;

napamMeTpbl HPUPOAHOTO ITOJIA HaHpﬂ)KeHHfI.

12. Ilpu oneHke ycTOWYMBOCTU OOPTOB M YCTYIOB KaphepOB, pa3pe30B B MAacCHUBaX AMCIIEPCHBIX
TOPHBIX IIOPOJ YYMTBIBAKOTCSA PE3YJIbTaThl HCCIEAOBAHUM, XapaKTEpU3YIOIIME [aHHBIA MacCHUB, K
KOTOPBIM OTHOCATCS:

HaOyXaHue, CHI)KEHHE IPOYHOCTHU M Pa3BUTHE JIOKAIBHBIX Ae(opMalyii yCTyNoOB U UX IPYIIIL;
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pa3BuTHE IpoleccoB cyhdo3un, paCTBOPEHUS, BBIBETPUBAHUS;
BOJIOHACBILIEHHOCTh TIOPO/I, HAIMYKE BOAOCOOPHBIX IIOIIAJECH ¢ 3aTpyITHEHHOW pa3rpy3Koi;

KOJIMYCCTBO aTMOC(I)CpHBIX 0CaKOB, XapaKTep ,Z[O)KI[CI‘/JI, MOIONHOCTb CHCErOBOI'0 IIOKpOBa H
MMPOAOIKUTCIIBHOCTE €0 TassHHUA,

TeMIIepaTypHBIA PeKUM paiioHa, TTyOHMHa CE30HHOTO MPOMEP3aHUs U OTTauBaHUS ITOPOJI;
I'PAaHYJIOMETPUYECKUI 1 MUHEPAJIBHBIN COCTAB MOPOL;

YHCII0 TIACTUYHOCTH U TIOKA3aTeNlb TEKyUeCTH (JIJIsl INIMHUCTBIX OPOJ);

€CTECTBEHHAs BJIaXKHOCTb;

OoTHOcuTeNbHas fedopmanus HaOyxaHus 6e3 Harpy3Ku (JUIsl [NIMHUCTBIX TOPOJ);
OTHOCHTEJbHAS AeopMalysi MpocaJouHOCTH (1151 TIIMHUCTBIX ITOPOJ);

KO3 PULIMEHTHI MOPUCTOCTH U BOJIOHACHIIICHUS (1151 KPYITHOOOJIOMOYHBIX TPYHTOB U IIECKOB);
OTHOCHUTEIILHOE COJIEPKAHNE OPraHMUYECKOrO BEIIECTBA;

KOMIIPECCHOHHBIE CBOMCTBA MTOPOJ;

TEMIIEPAaTypPHO-IIPOYHOCTHBIE CBOMCTBA TOPHBIX IOPOJ M KOHTAaKTOB, KPHUOTE€HHas CTPYKTYpa,
JIbAUCTOCTb.

13. Pacuer ycTroi4mBOCTH OOpPTOB, YCTYIIOB, OTKOCOB IPOBOJUTCS HA CTaIUU MPOEKTHUPOBAHUS
TuQQepeHIIMPOBaHHO MO KJIacCaM MAacCHUBOB T'OPHBIX MOPOA (KO3(h(UIIMEHTY KPENOCTH TOPHBIX MOpPOj),
KOTOPBIMH SIBIISTFOTCSI:

CKaJIbHBIC TIOPOABbI, 06Haz(alom1/1e KCCTKUMU CTPYKTYPHBIMU CBA3AMU,

AUCTICPCHBIC ITOPOJAbI C (1)I/I3I/I'~I€CKI/IMI/I, (bHSI/IKO-XI/IMI/I‘-ICCKI/IMI/I U MCXaHNMYCCKUMU CTPYKTYPHBIMU
CBA35AMU, KOTOPBIC IMOAPA3ACIIAIOTCS HA CBA3HBIC 1 HCCBA3HLIC (CLIHy‘II/Ie);

Mep3Jible MOPOJIbl, 00IaJAI0UINe, HAPSILY CO CTPYKTYPHBIMU CBS3SIMH TajlbIX MOPOJA, KPUOTEHHBIMU
CBA3AMU (3a cueT JspAa). [lo TUMy CTPYKTYpHBIX CBSI3eH Mep3Jible MOPOAbI MOJPA3NEIAIOTCS Ha
CJIEAYIOUINE IOJKIACCHL:

CKaJIbHBIX MEP3JIBbIX TIOPOJI;

JUCIIEPCHBIX MEP3JIBbIX OPOJ;

JICASAHBIX TOPOJ (HOpO,Z[BI TOJIBKO C KPUOI'CHHBIMU CBHSHMI/I).

ll. TPEBOBAHUA K UHXKEHEPHO-TEOJTIOr'NYECKOMY U3YHEHUIO
N PAMOHUPOBAHUIO MACCUBA ITOPHbIX NMOPOAO
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14. TIlporpamma HWH)XEHEPHO-T€OJIOTMUECKUX padOT  pa3pabaThiBaeTCsi M BBIIOJIHAETCS
9KCIUTyaTUPYIOLUIMMHU OpraHu3alMsIMU Ha OCHOBAHMU aHaiM3a (PaKTOPOB, ONPEENIAIONINX YCTOHYUBOCTD
00pTOB, yCTYIOB, OTKOCOB HA MECTOPOXKICHHH.

OO0beM U MEeTOAMKAa MHKEHEPHO-TEOJOIMYECKUX PabOT OMpPEeIstOTCs B 3aBUCUMOCTU OT CTETIEHU
CJIIO)KHOCTH T€O0JIOTMYECKOI0 CTPOCHMSI MECTOPOKIAEHUS M CTAaJuu €ro OCBOCHUS Ha OCHOBAaHUU
TpeboBaHuil, ycTaHOBIEHHBIX B ipuiokeHuu N 1 k [IpaBunam.

15. CocTaB paboT 110 HHXKEHEPHO-I€0JIOTMYECKOMY U3YyUEHUIO I0JIKEH BKIIFOYATh!

IJIE CKAJIBHBIX W IOJIYCKAJIbHBIX MACCHUBOB: OLCHKY OPHUCHTUPOBKHU, T'YCTOTBI, IMPOTAKCHHOCTHU,
mEepoOxX0OBaATOCTU HOBerHOCTGI)’I OCHOBHBIX CUCTEM TPCIIHMH W HAJIWYHA B HUX 3allIOJTHUTECIIA, OIPEACTICHUC
(I)I/I3I/ILICCKI/IX, IIPOYHOCTHBIX U ,Z[C(I)OpMaI_II/IOHHBIX XapaKTCPUCTUK I'OPHBIX IMOPOJA U KOHTAKTOB,

Al MaCCUBOB AWCIICPCHBLIX IMOPOA: H3YUCHUC TI'PAHYJIOMETPUUYCCKOIO M MHUHEPAJIBHOI'O COCTaBa,
€CTEeCTBEHHOI BIA)XHOCTH U MMOPUCTOCTHU, OHNPCACIICHHUC CUCIUICHHA, yIJla BHYTPCHHETO TPCHUSA, YUCIIA
IUIACTHYHOCTH M IOKa3aTele TEKY4YCCTH, KOMIIPECCUOHHBIX CBOICTB nopon;

JUIL  MEp3JbIX JIUCHEPCHBIX IOPOJX JOIOJHUTEIBHO IIPOBOJUTCA OLEHKA TeMIIepaTypHO-
IIPOYHOCTHBIX CBOMCTB, KPUOT€HHOW CTPYKTYPBI, JIbAUCTOCTH, IPOCATOYHOCTH.

16. VHXEHEpHO-TEOJIOTHUECKOE HM3YYCHUE CKAJBHBIX MAacCHBOB B IMPHUKOHTYPHOH 30HE OOPTOB
KapbepoB U Pa3pe30B IOJDKHO BKIIIOYATH!

YCTQHOBJICHHE MECTOMOJIOKEHUSI M OPUEHTUPOBKH IOBEPXHOCTEH OCIa0JIIeHUs] OTHOCUTEIHHO
YCTYIIOB C OIPEIEICHUEM UEPAPXUUECKUX YPOBHEH;

OIIPECACIICHUC I1apaMCTPOB HOBerHOCTCI\/'I ocna0JIeHus KaKI0ro YpOBHS HUCpApXUH, BKIIOYAd
T'yCTOTY, HNPOTAKCHHOCTbL W MHPUHY PACKPbITUA TPCIIWH, HW3MCHYHMBOCTL JOJICMCHTOB 3aJICTaHUs,
mEepOX0OBATOCTDb, a4 TAKIKE CBOMCTBA 3aIIOJTHUTEIA TPCIIHH;

OIpe/ieJIeHNue MPOYHOCTHBIX U JAe(POPMAIMOHHBIX XapaKTEPUCTUK MAcCUBA, CTPYKTYPHBIX OJIOKOB
TOPHBIX IIOPOJ U 30H, IPUMBIKAIOIIUX K KPYIIHBIM Pa3pbIBHBIM I'€0JIOTHYECKUM HAPYILICHUSM.

17. lllupyHa TPUKOHTYPHOH 30HBI, ONpENENSIONIEH YCTOMYMBOCTH OOpTa Kapbepa, paspes3a, B
npelenax  KOTOpOM  JOJDKHO — BBINOJHATHCA —~ MHKEHEPHO-TE€OJIOTMYECKOE  M3YYEHHE  MacCuBa,
OTPaHUYMBAETCS TEOMETPUUYECKUMHU Pa3MEpaMy MPU3Mbl BO3MOYKHOTO OOpPYIICHUS U ONPENENsIeTcs Mpu
pa3paboTKe MPOrpaMMbl HHKEHEPHO-I€OJIOIMYECKOI0 U3yUeHHsI MAacCHBa Ul KaXX/10TO MECTOPOXKICHUS
(yuyacTka HeJZlp) B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX IIapaMeTPOB IPOEKTUPYEMOTO Kapbepa, pa3pesa.

B npenenax mpu3Mbl  BO3MOXKHOTO  OOpYyIIEHHS JlolyckaeTrcs (OpMHpPOBATh  OOBEKTHI
UHQPACTPYKTYPBI, HAXOXKICHHUE JIFOJIeH U MEXaHU3MOB.

18. Ilo mepe yriyOku Kapeepa, paspesa, C MMEePUOJUYHOCTHIO, YCTAHOBJICHHOW MPOEKTHOMN
JOKyMEHTAIlMe Ha MPOM3BOACTBO MapKIICHACPCKUX paboT, MPOBOAMUTCS KapTUPOBAHHME YCTYIOB Ha
KQ)KJIOM BHOBb BCKPBITOM T'OPHU30HTE C HAHECEHHEM BBISABICHHBIX CTPYKTYPHBIX 3JIEMEHTOB Ha TOPHO-
rpagu4ecKyro JOKyMEHTAIUIO.

www.consultant.ru Crpanuua 7 n3 84
Hape)XHas npaBoBas noaaepXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpukas PoctexHaasopa ot 13.11.2020 N 439

(pen. ot 24.03.2026) [JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

Y4acTku, OABEPKEHHBIE AedopMaIisaM, HAHOCITCS (OKOHTYPUBAIOTCSA) MOCIIE UX OOHAPYKEHHS U
HAHOCSITCS HA TOPHO-TPaUUECKYr0 JOKYMEHTAllMI0O B CPOKHM, YCTAHOBJICHHBIE TPOEKTHOU
JOKYMEHTAIMel Ha MPOU3BOJCTBO MAPKIICHAEPCKUX padoT.

19. 1o pe3ynpTaTamM MHKEHEPHO-T'€OJIOIMUECKOTI0 U3YUYEHHsI MaCCHBa FOPHBIX MOPOJ JIIsl 00BEKTOB
c oOwbemMoM pa3paboTKM TOpHOH Macchl | MIIIMOH KyOMYecKHMX METpoB U 0Oojee u MpHU
KOMOWHHPOBAaHHOM CMOCOOE€ BEACHUS TOPHBIX pabOT COCTaBIACTCS TE€OMEXaHHYecKass MOJelb
MECTOPOXKACHHUS (yUacTKa HE/Ip), B KOTOPOH OTpaXkaeTcs:

neTporpaduyeckuii ¥ MUHEpaJIbHBIM COCTaB MacCHBA FOPHBIX MOPOJ;

OCHOBHBIC W BTOPOCTCIICHHBIC CTPYKTYPBI (pa3J’IOMBI, Ha1rjaaCToBaHUC, CKIaA4aTOCTb, CHCTCMbI
TPCILHH);

MPOYHOCTHBIE XAapaKTEPUCTHUKU MOPOA B 0OOpaslle, COMPOTUBJICHHE CIABUTY IO MOBEPXHOCTSIM
ocnabyieHus1, MIPOYHOCTh MAacCHBa MOPOJI;

(bI/ISI/ILICCKI/Ie u I[e(I)OpMaLII/IOHHBIX XapaKTCPUCTUKHU ITOPOJ U MAaCCHUBA,

THAPOrcOJIOru4CCKUC JJICMCHTHI, q)HHBTpaHI/IOHHI)Ie M EMKOCTHBIC CBOMCTBa nopoxa, peEKHUMbI
INEPETOKOB, YPOBHU IMOA3CMHBIX BO, paCIIPpECACICHUC TIOPOBOTO JaBJICHU,

TEMIIEPATYyPHBIN PEeXKUM MACCHBA;

CEICMUYHOCTb TEPPUTOPUH;

CYILLIECTBYIOIIHE TOPHbIE BBIPAOOTKU U IYCTOTHI;

[IapaMeTpsl IPUPOIHOTO MO HANIPSKEHU;

neTporpaduyeckuii ¥ MUHEpaJIbHBIM COCTaB MacCHBA FOPHBIX MOPOJ;

OCHOBHBIC W BTOPOCTCIICHHBIC CTPYKTYPBI (pa3J’IOMBI, HarjaaCToBaHUC, CKIaA4aTOCTb, CHCTCMbI
TPCILHH);

MMPOYHOCTH MOPOJ B o6pa3ue, CONIPOTUBJICHUC CABUTY II0 MOBCPXHOCTAM OCJ'Ia6J'ICHI/I$I, IIPOYHOCTDH
MacCHuBa IIOpPOAa;

(bI/ISI/ILICCKI/Ie u I[e(I)OpMaLII/IOHHBIe XapPaKTCPUCTUKHU ITOPOJT U MACCHUBA,

THAPOrC€OJOrHUCCKHUE JBJICMCHTBI, THUAPABIUYCCKAsd MPOBOAUMOCTL, PCKHUMBI IEPETOKOB, YPOBHU
IMMOA3CEMHBIX BOJ, paCIIpCaACIICHUC ITOPOBOI'O AABJICHUA,

TEMIIEPATYPHBIN PEKUM MACCHBA;
CEICMMYHOCTb TEPPUTOPUH;

CYIIIECTBYIOIINE TOPHBIE BEIPAOOTKU U MyCTOTHI;
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napaMeTpbl HPUPOAHOTO ITOJIA HaHpﬂ)KeHHfI.

20. Bun reoMexaHUYECKON MOJIEH (IBYyX- WIH TPEXMEPHOE MPOCTPAHCTBEHHOE MPEACTaBICHUE) U
tun (nudpoBas W/uian Ha OyMakKHBIX HOCHTEISIX) OMpelessieTcs dKCIUTyaTupyomel opranusanueit. [1o
Mepe pa3BUTHSA OTKPBITHIX TOPHBIX pabOT, HO HE pEKe OJHOTO pa3a B Iroji, TCOMEXaHUYECKasl MOJIEIh
MECTOPOXKACHUS T0JKHA YTOUHATHCA HA OCHOBE MHKEHEPHO-T€0JIOTMYECKOTO U3yUYEHHUSI MACCUBA TOPHBIX
HIOPOA.

21. B mponecce 3KCIUTyaTaMd MECTOPOXKIEHUS IO pe3yjbTaTaM HHKEHEPHO-I€O0JIOTHYECKOro
W3Y4YEHUSI MAacCUBa TOPHBIX MOPOJ AOIYCKAETCS BHECEHUE M3MEHEHUH B MPOEKTHYIO JOKYMEHTALUIO C
KOPPEKTUPOBKOM TMapamMeTpoB OOPTOB, YCTYIIOB, OTKOCOB. BHeceHHe W3MEHEHHH B MPOEKTHYIO
JIOKYMEHTAIMIO IPOU3BOJUTCS IPOCKTHOW OpraHU3alue.

22. WHXeHEepHO-Te0JIOrMYECKOe U3YyUEHUE BBINOJIHAETCSA DKCIUTYyaTUPYIOLIEH OpraHu3anuen Win
CIEeMAaIN3UPOBAHHON OpraHU3alue.

23. Jlns o0OBEKTOB BEAEHUS OTKPBITBIX TopHBIX pador II kimacca omacHocTH M TIpU
KOMOMHMPOBaHHON pa3pabOTKe MECTOPOXKJIEHUN B Mpejesiax NpUOOPTOBOIO MaccHBa BBITOJIHAETCS
MH)KEHEPHO-T€0JIOTHYECKOE U T'MJIPOre0JIOTHYecKoe paiOHUPOBAHUE MAcCUBOB I'OPHBIX MOpPOA (Janee -
MH)KCHEPHO-T€0JI0rMYeCKOe pallOHMPOBAHUE), KOTOPOE JIOJDKHO COJEP)KATh: OINpEAeNIeHue TIpaHMIl
OJTHOPOJIHBIX YYaCTKOB HEIpP, MOJIENb BEPOATHOrO Ne(OPMHUPOBAHUS, METO/bl pacuera YCTOWYMBOCTH
OOPTOB U YCTYIOB KapbepOB, Pa3pe30B, CIOCOOBI YIIPABICHUS UX YCTOMYUBOCTHIO.

NHXEHEpHO-Te0JI0THYECKOE PAllOHUPOBAHUE JOJDKHO BBIINOJIHATHCS CIELUAIbHON TPYNION IO
HaOJIIO/IEHUIO 32 YCTOMYHMBOCTBIO WM CHELMAIN3MPOBAHHON OpraHn3aluei.

24. OcHoBoH HHKCHCPHO-TCOJIOT'MICCKOTO paﬁOHHpOBaHI/IH ABJIFOTCA MAaTCpHUAJIbl I'COJIOTHYCCKOIO
U HHXCHCPHO-I'COJOTMYCCKOr0 M3YUCHUA MECTOPOKACHUA (y‘{aCTKa Heﬂp) Ha BCEX CTaguigax €ro
OCBOCHU:.

IV. TPEBOBAHUA K TMAPOINeOJIOr'MYECKOMY U3YHEHUIO MACCUBA
FOPHbIX NOPO[N

25. W3ydeHue ruiporeojorn4eckux ycloBUM (THIPOreoIOrHueckoe M3y4YeHHe) MaccuBa TOPHBIX
IIOPOJl MECTOPOXKIEHHUS JIOJDKHO OCYILECTBIATHCS 10 CHELUAIBHBIM IIporpaMMaM (perjiamMeHTaMm)
COBMECTUMBIM C IMpOrpaMMaMu padOT MO M3YYEHHI0 €ro HH)KEHEPHO-I€0JIOTUYECKUX YCJIOBUM B
COOTBETCTBUM C TpeOOBAaHUAMM, YCTaHOBJICHHbIMH B mpuioxenun N 2 k IlpaBunam. IIporpamma
TUIPOTEOJIOTUYECKOT0 U3YUYEHHs pa3padaThbIBA€TCsl U BBIIOJIHAETCS SKCIUTyaTHUPYIOIIEH opraHu3anueil u
(v cenuanu3upPOBaHHON OpraHU3alel Ha BCeX CTaAUAX OCBOCHUS MECTOPOXKICHUS.

[M'uaporeonornyeckoe u3ydeHue MECTOPOKACHHS (YIacTKa HEJP) JOJDKHO BKIFOUATh:

OLICHKY M THUIH3ALUI0 TUAPOreOJOTUYECKUX YCIOBUM ydacTKa HeAp, IPEeIOCTaBIEHHOTO B
MOJIb30BaHUE U (WJIN) TUIOMIAEH 3aJIeraHusl TI0JIE3HBIX UCKOMAeMBbIX;

cXeMaTus3almro yCJIOBI/Iﬁ (l)I/IJ'IBTpaLII/II/I MOA3CEMHLBIX BOI K T'OPHBIM BLIpa6OTKaM U BOOOIPHUEMHBIM
CUCTEMAaM OCYIICHUA,
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OLIEHKY M MPOTHO3 TEXHOTEHHOI'O PEXHMMa MOJI3EMHBIX BOJ, OOIIUX MPUTOKOB B TOPHBIE BEIPAOOTKH
U paclpeieleHue YIeIbHbIX BOAOIPUTOKOB II0 OOpTaM KapbepoB, pa3pe3oB;

OLICHKY U NPOTIHO3 a0COJIIOTHBIX 3HAYCHUH M U3MCHCHHUS BEINUYMHBI TUAPOCTATUYCCKUX HAIIOPOB B
HpI/I60pTOBI)IX MacCHBax € YCTAHOBJICHUEM BCIIMUYUHBI BOOOIIPUTOKOB B 'OPHBIC Bblpa60TKI/I;

OLCHKY BJIMAHHUSA IMOBCPXHOCTHLIX U IOA3CMHBIX BOJ Ha yCTOI‘/’I“II/IBOCTL 60pTOB, YCTYIIOB, OTKOCOB;,

OLIEHKY BIJIMSHHUA W3MEHEHHUS THAPOreoJIOTUYECKUX YCIOBHM B  mpolecce oTpaboTKu
MECTOPOKICHUS Ha OXpaHsIeMble IPUPOIAHbIE U TEXHOT'C€HHbIE O0BEKTHI.

[To pe3ynbraTraM NpoOBEAEHHOIO THIPOr€OI0THYECKOI0 U3YUEHUS JOJIKHBI ObITh pa3pabOTaHbI:

MEPOIPUATHS 10 YIPABJICHUIO PEKUMOM IOA3EMHBIX M IIOBEPXHOCTHBIX BOJ, BIUSIOLUIMX Ha
YCTOWYUBOCTh OOPTOB, YCTYIOB, OTKOCOB;

CIOCOOBI IPpeHaXka MECTOPOXKIEHU (yyacTKa HeAp).
26. B xoae ruiporeosiornyeckoro U3y4yeHusl MacCuBa FOPHBIX MOPO/ AOJKHBI ObITh BBIIIOJHEHBI:

OHBITHO-(I)I/IJ'ILTpaLII/IOHHLIe HCCICa0BaHUA (OTKa‘-IKI/I, HaJIUBBbI, HarocTaHue, OIIBITHO-
OKCILTYaTalluOHHOC BOI[OHOHI/I)KGHI/IC);

pEeKUMHBIE HAOIOJCHUS 32 HAOpaMM MOA3EMHBIX BOJ B CKBaXMHAX NPUOOPTOBBIX MAacCHBOB, a
TaK)Ke Ha CKBAXKMHAX PETMOHAJILHOW HAOJI0IaTENbHOM ceTH (IIPU UX HAJIMYMK) HA CTaUU SKCIUTyaTalluH,
KOHCEpBAaLlMU U JTUKBUAALMY KapbEPOB, pa3pe30B;

CTallMOHApHbIE HAOIIOACHUS 3a BOJOIIPUTOKAMU;

aHanu3 3 PEeKTUBHOCTU CHCTEM JIpeHaXKa;

THJIPOre0JIoTHYecKasi CheMKa MacCHBa FOPHBIX MOPOJ;
reo(u3NUECKUe UCCIeI0BaHNs B CKBaXKHMHAX;

reOXHUMHUYECKOe OMPOOOBAHKE MOA3EMHBIX U MOBEPXHOCTHBIX BOJI;
THIPOJIOTHYECKHUE HAOTIOICHUSL.

27. Penienne o HEOOXOAMMOCTH JONOJHEHUS MPSIMBIX ONBITHO-(PHIBTPALIMOHHBIX HCCIIEIOBAHUN
KOCBEHHBIMH METOAAMHU (PE3UCTUBUMETPUS, PACXOJOMETPHs, TEPMOMETPUs) NMPUHUMACT OpraHU3aLus,
BeJyllass TUIPOreoJOrHueckoe U3y4YeHHEe MacCuBa, [0 COIJIACOBAHUIO C  IKCIUTyaTUpPYHOLIEH
OpraHu3aluen.

28. Ha MecTopoXIeHUSX, CIOKEHHBIX OOBOJHEHHBIMH TIECYAHO-TJIMHUCTBIMU OTJIOKEHUSIMH,
HAOMIOJIEHUST 32 YPOBHEBBIM DPEKMMOM TOJ3EMHBIX BOJ JOJDKHBI MPOBOJUTHCS C OJHOBPEMEHHOM
dukcarueit GrIBbTPaMOHHBIX AeGOpMaIMii, BOSHUKAIOIIUX B MAaCCHBE TOPHBIX MOPOJ MOJ JIEHCTBHEM
GuUIbTPaIMOHHOT0 TOTOKA. [IpH MTOKYMEHTHPOBAHUHU BHISBICHHBIX Aedopmannii GUKCHUPYIOTCS XapakTep
nedopmarui, IUTOJIOTHIECKUNA COCTaB, BIAKHOCTh U MTOPUCTOCTH MTOPOI.
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29. HaGmiogeHuss 3a YpPOBHEBBIM pEXKHUMOM IOJ3E€MHBIX BOJ JIOJDKHBI IPOBOJUTHCS C
OJIHOBPEMEHHOH ¢ukcanued GuiIbTpaMOHHBIX JedopMaluii, BOZHUKAIOIIUX B MAaCCHUBE TOPHBIX MOPO
nojJ JeictBueM (UIBTPALlMOHHOTO TMOTOKa. lIpW OKYMEHTHpPOBAHUHM BBISABIEHHBIX Aedopmariuii
bukcupyrorcs xapakrep aedopmaiuii, TMTOIOTMYECKUN COCTaB, BIAKHOCTh U NOPUCTOCTH MOPO/I.

30. Habmronenus 3a ypoBHSAMH (HallopaMu) MOJ3E€MHBIX BOJ JIOJKHBI BBIIOJIHATHCS B OJHO BpPEMs C
3aMepaMu BOJOIPUTOKOB B TOPHBIE BBIPAaOOTKH, I€OMTOB BOJI03a00OPOB, YPOBHEW IMOBEPXHOCTHBIX
BOJIOEMOB U BOJOTOKOB.

31. Ilporpamma HaONIOAEHUW H TapaMeTpbl HAOJIOJATEIBHONW CETH 3a THAPOAMHAMUYCCKUM
PEKMMOM TIOJ3€MHBIX BOJ Ha MOJIAX OJKCIUIyaTUPYEMBIX KapbepoB, pa3pe30B U IpUIIETrarolen
TEPPUTOPUU B  30HE BIMSHMS TOPHBIX pabOT  OMNpENessloTCS  OpraHu3auuen, Beayllen
TUIPOre0JIOTNYECKOE N3YUEHUE MAaCCUBa.

32. I'myOuna HaOMIOJATENbHBIX CKBAaXHH OINPEAEISETCS C Y4ETOM TI€O0JIOTMYECKOr0 CTPOEHUS
npubOPTOBOrO MAacCUBa, MPOSKTHOM M JIOCTUTHYTOHM IIyOWHBI Kapbepa, pa3pe3a. CKBaXXHHbI, BKIHOYas
CKBA)KMHBl PETHOHAJIbHONW HAOIIOAATENbHOM ceTH (MpU WX HaJIM4YMU), JOKHBI OBITH 00OpYIOBaHbBI
paszienabHO Ha BCE OCHOBHBIE BOJIOHOCHBIE IJIACTHI (TOPU30HTHI) B IIpeiesaXx NpuOopTOBOro MacCHBa.

33. PesynpTaThl THAPOreOJIOTMYECKUX HCCICAOBAaHUM: ITOJIOKEHUE ITOBEPXHOCTEH JEIPECCHH,
pacripesielieHie HamopoB B HPUOOPTOBOM MAacCHUBE - JOJDKHBI OBITh HCIOJIB30BAaHbI IPH pacyeTax
YCTOWYMBOCTHU YCTYIIOB, CIOXKEHHBIX AUCIIEPCHBIMU MOPOJaMH, 1 OOPTOB KapbepoB, Pa3pe30B U OTKOCOB
OTBAJIOB.

34. Ilo pe3ynbpTaTaM TUAPOTEOIOTHYECKOTO HCCIIEJOBAHUS HE PEXKE OJHOTO Pa3a B TOJ MPOBOIUTCS
THJIPOT€0JIOTHYECKas ChEMKA, BBIMOJHACTCS IPOTHO3 BOJONPUTOKOB, IIOJIOKEHHUSI MOBEPXHOCTEH
JIETIPECCUU, PACIPENEeNICHUs] THIPOCTaTHYECKUX HAIMOpOB B NPHOOPTOBOM MaccuBe. MeTomabl
THJIPOT€0JIOTHYECKOTO MPOTHO3a OMNpeAEssieT OpraHu3alus, BeAyllas T'MIPOTreoIOTHYECKOe H3ydeHUe
MacCHBa U COTJIACOBBIBAIOTCS B YCTAHOBJICHHOM TOPSIZIKE C OKCILTYaTHPYIOIIEH OpraHu3amnuei.

35. IIporHo3 BOJOIPUTOKOB B TOPHBIE BBIPAOOTKU U CTENEHb BIMSHUS HA yCTOMYMBOCTH OOPTOB,
YCTYIIOB, OTKOCOB pabOT IO BOJONOHMKEHHUIO IPHU SKCIUTyaTallud MECTOpPOXKIEHHS (ydyacTKa HeIp)
OTIPENIeNAI0TCS TeOPUIBTPAIMOHHBIMU PAaCUETaMH.

V. TPEBOBAHUSA K PACYETY YCTOMYMBOCTW EOPTOB U YCTYNOB
KAPbEPOB, PA3PE30B N OTKOCOB OTBAJ10B

36. VYcroiuuBOCTH OOpPTOB, YCTYNOB, OTKOCOB OIICHMBAETCA 110 Hambojee HANMPsSHKCHHOU
MOBEPXHOCTU CKOJBKEHHSI B 3aBUCHMOCTH OT BO3MOXKHBIX BUIOB U (QopM IehOpMUPOBAHUS yUACTKOB
MaccuBa TOPHBIX MOPOJ B COOTBETCTBUHM C TPEOOBAHUSMHU, YCTAHOBJIEHHBIMU B mnpuiiokeHuu N 3 K
[IpaBuiiam.

Haubonee HamnpsikeHHass NMOBEPXHOCTh OOPTOB, YCTYIOB, OTKOCOB JIOJDKHA OIPEAEIATHCS B
OTHOILICHUH PAaCCMAaTPUBAEMOM KOHCTPYKLUMH (TFOpPHOHM BBIpaOOTKHM): YCTyI; TpyMiia YCTYHOB; OOpT;
OTKOC; sIpyC.

37. OueHka ycToOMYMBOCTH OOPTOB, YCTYIOB, OTKOCOB, OIIPEIEIEHUE UX TapaMeTPOB IIPOU3BOAUTCS
C YYeTOM MPHUPOAHBIX M TOPHOTEXHUYECKHX (PAKTOPOB HA OCHOBE JETEPMHHHUPOBAHHOIO U (WJIH)
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BCPOATHOCTHOTO IMOAXOA0B METOJAMMU:
MMpeacIibHOrO paBHOBCCHA,

YHCJICHHOTO MOJICIIUPOBAHMS HAINPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSIHMST MAacCHBa TOPHBIX
IOPOI;

BapHUaliuOHHLIM.

PacueTHpie CXEMbI, MCTOJ pacucTta HIU HX KOM6I/IHaI_[I/I$I U TOCPCUYCHb HCXOIHBIX HOAaHHBIX
OIIPCACIIAOTCA HpOCKTHOﬁ HOKYMCHTaHHeﬁ.

38. Ilpu neTepMUHUPOBAHHOM MOJXOJE KPUTEPUEM YCTOMUMBOCTH SABIIETCS KO3(PPUIMEHT 3amaca
YCTOMUYUBOCTH (OTHOIICHUE YEPKUBAIOLINX U CABHUIAIOIIMX CHJI HAa C(HOPMHUPOBABILEIHCS MOBEPXHOCTH
CKOJIbJKEHUS ), KOTOPBIH JOKEH OBbITh HE MEHbIIIE HOPMATUBHOT'O, YCTAHOBJIEHHOTO B NpuiiokeHuu N 4 K
[IpaBunam. IIpu BEepOSTHOCTHOM MHOJXO/E KPUTEPUEM YCTOWYMBOCTH SBISIETCS KOA(PQPHUIMEHT 3amaca
YCTOMYHMBOCTH - JIOIyCTUMAasi BEPOSITHOCTb pa3BUTHsSL eopManuid, KOTOpPbIE OMPEENIIIOTCS MPOSKTHON
JIOKYMEHTAIUEH ¢ y4eTOM pa3MeIleHHsI 3JIEMEHTOB UHPPACTPYKTYpbl 00bEKTa HEPOIOIb30BaHUS.

39. Ilpu o1eHKE YCTOMYMBOCTH OTBAJIOB JIOJDKEH BBIMOIHATHCSA KOMILIEKC paObOT 10 0O0OCHOBAHUIO
rapaMeTpoB OTBaioB. [Ipu 3KCITyaTauuy OTBaJIOB BEETCSI KOHTPOJIb UX COCTOSIHUS, @ IIPU ITPEBBILLICHUU
KpUTEpUEB O€30MACHOCTH, YCTAHOBJICHHBIX IPOEKTHON JOKYMEHTAIMEH, pa3padaThIBaIOTCSI MEPOTIPUSATHUS
10 YIPABJIEHUIO YCTOMYMBOCTBIO OTKOCOB B COOTBETCTBUHU C npuiiokeHueM N 5 k [IpaBumam.

40. OueHka ycTOHYMBOCTH OOPTOB M YCTYNOB Kapbe€poB, pPa3pe30B MNpH KOMOMHMPOBAHHOU
pa3paboTKe MECTOPOXKICHHUM T0JIKHA BBIOJIHATHCSA C YYETOM HOCIE0BATEIBHOCTU Pa3BUTHSI OTKPBITHIX
U TOA3EMHBIX TOPHBIX pabOT, XapaKTepa CIABMKEHHS U CIOCOOOB YIPABJIEHUS COCTOSIHUEM MaccHBa
TOPHBIX MOPOJI, KOHCTPYKTUBHBIX APaMETPOB CUCTEM OTKPBITON U MOA3EMHOM pa3pabOTOK, TEXHOJIOTHH
BeJIeHHsI OypOB3pBIBHBIX paObOT B COOTBETCTBHH ¢ npuiiokeHneM N 6 k [IpaBunam.

41. B oTHOmEHHH OOBEKTOB BEJEHHsI OTKPHITHIX TOpHBIX paboT Il kiacca omacHocTH M mpHU
KOMOMHHMPOBAHHON pa3pabOTKe MECTOPOXKACHUN pacdyeThl YCTOWYMBOCTH OOPTOB M YCTYIOB KaphepOB,
pa3pe30B JOJKHBI BBIIOIHATHCS Pa3fesIbHO UIsl BBIACIEHHBIX HA A3Tale HWHXEHEPHO-I€OJIOTHYECKOIro
pallOHUpPOBaHMSI MECTOPOXKJIEHUS YYaCTKOB MaccHBa TOPHBIX IIOPOJ C YYETOM OPUEHTHUPOBKU
HPOTSDKEHHBIX OBEPXHOCTEH 0CI1ab/IeHHsI OTHOCUTENBHO YCTYIOB U OOPTOB.

42. BnusiHue 3eMIIeTpsICeHUH Ha YCTOMYMBOCTH OOPTOB M YCTYIOB KapbepoOB, Pa3pe30B U OTKOCOB
OTBAJIOB YYHUTHIBAETCS B CEMCMHUYECKM AKTUBHBIX paioHax. J[7s CKalbHBIX MAacCHMBOB M MAacCCHUBOB
JTUCIIEPCHBIX TIOPOJ CO CTENEHBI0 BOJOHACKIIeHus MeHee 0,9 nnu koaddunrertom punprpanuu 6omee
100 M/cyT BIUsSIHUE 3eMJICTPSCEHUN TOMYCKAaeTCsA HE YUYUTHIBATb.

43. Pacder ycTOMYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB, CJIOKEHHBIX OOBOJHEHHBIMH JUCIIEPCHBIMH
CBSI3HBIMU MIOPOJAAMH, JIOJKEH MPOU3BOJUTHCS C IPUBJICUCHUEM CIIEIIMAIM3UPOBAHHOM OpraHu3aluu.

HpI/I IMPOCTBIX THUAPOTCOIOTHYCCKUX YCIOBUAX HOONYCKACTCA BBINIOJIHATE PACUCT }’CTOI\/'I‘II/IBOCTI/I
OOpTOB, YCTYNOB, OTKOCOB, CII0)KCHHBIX OOBOJHEHHBIMH JHCIEPCHBIMU CBSI3HBIMH IOPOJAMH,
HEJIPOMOJIb30BATEIIEM WJIM IPOCKTHOM OPraHU3AIUEN.
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44. Tlpu pacyeTe YCTOMYMBOCTH YCTYIIOB KapbepOB M Pa3pe30B, CIOXKEHHBIX MOIYCKaIbHBIMH M
JUCHEPCHBIMU MTOPOIaMHU, U OTBAJIOB, (POPMUPYEMBIX U3 TJIMHUCTBIX MU MOJIYCKAJIbHBIX TOPOJ U (WJIH)
Y3 CMECHU TJIMHUCTBIX M CKaJbHBIX NOPOJ, JOJDKHO YUWUTHIBATHCS BIMSHHUE HArpy30K OT CTALMOHAPHO
Pa3MEIIeHHOT0 TOPHOTPAHCTIOPTHOTO 000PYI0BaHUA B COOTBETCTBUH ¢ nipuiiokenrneM N 3 k [IpaBunam.

45. Jlna ycTynoB, CIOXKEHHBIX OOBOJHEHHBIMU JAMUCIEPCHBIMU MOPOAAMH, TOJDKHBI BBIOIHATHCS
OLIEHKa BO3MOXKHOCTH IPOSIBJICHUS (PUIBTPALIMOHHBIX AepopMalil U MpeaycMaTprUBaTbCd MEPOIPUATHUS
I10 YIPABJICHUIO UX YCTOMYUBOCTBIO.

46. OueHka (U3UKO-MEXaHUYECKUX CBOMCTB MAaccHBa TOPHBIX MOPOJA JOKHA MPOU3BOAUTHCA 1O
pe3yibTaTam JJabopaTOPHBIX /WM MOJEBBIX UCHIBITAHUNA U U3yUEHHS CTPYKTYPbl MacCHBa TOPHBIX OPOJ
(npunoxenue N 7 k [IpaBunam).

HpO‘{HOCTHBIe CBOMCTBA opoJa O0TBaJIa JOJIZKHBI OIIPCACIATHCA € YUCTOM HUX I'PaHYJIOMETPHUICCKOI'O
cocTana.

Ha skcrutyatupyemMbIx MECTOPOXKICHHUAX OLIEHKA (PU3UKO-MEXaHUYECKUX CBOMCTB MAacCHUBA MOPHBIX
HOpOJ1 YTOUHSIETCA 0 (paKTam Mpou3oleaAmnx fedpopMaluii Ha OCHOBaHUM pellieHui oOpaTHO 3a1a4u.

47. Ha »sTame mNpeanpoeKTHBIX NpopabOTOK M TEXHUKO-DKOHOMHUYECKMX OOOCHOBaHHMH IpHU
OTCYTCTBMM HMH(OpPMAlMM [0 MPOYHOCTHBIM M J1e(OpPMALIMOHHBIM CBOICTBAM MacCHBa TOPHBIX MOPOJ
IOBEPXHOCTSAM OCHAa0JEHUN JIOMYyCKAaeTCsl MCIOIb30BaTh CIPABOYHBIE MaTepUalibl M PE3YJIbTATHI
UCCJIEIOBaHUM, TPOBECHHBIX HA MECTOPOKICHUX (YUacTKaxX HEp) CXO0KUX IO YCIOBUSAM 3aJI€TaHusl.

48. B xome mpoeKTHpPOBaHHUS Ui KOHKPETHOIO KOHTypa OOpPTOB Kapbepa, pa3pe3a W OTBaja Ha
OCHOBaHUHU 00OOILEHHBIX PE3YJIbTaTOB WHKEHEPHO-I€OJOTUYECKOTO0 M T'MJIPOreOJOTHYECKOr0 U3yUeHUs
MaccHBa TOPHBIX MOPOJ JOJKHBI OBITh BBITOJIHEHBI IOBEPOUYHbIE PAaCUeThl YCTOHYUBOCTH.

49. BnusHue KaluTalbHBIX IMOA3EMHBIX TOPHBIX BBIPAOOTOK Ha pacyeT YCTOMYMBOCTH OOpPTOB
KapbepoB U Pa3pe30B HE YUUTHIBACTCS.

50. B umemsx npumeHeHus (arnpoOanuu) TEXHUYECKUX CPEICTB W (WIM) HOBBIX TEXHOJIOTHUH,
OTJIMYHBIX OT IPENYCMOTPEHHBIX IPOEKTHOM JIOKyMEHTALMEW, IOIYCKAaeTCs IPOBEIEHUE COIJIACHO
YCTAaHOBJICHHBIM TPEOOBaHMUSIM OIBITHO-IPOMBILUIEHHBIX HcHbITaHUN. [lo pe3ynbTaram mnpoBeneHus
OIBITHO-IIPOMBILIEHHBIX HMCIBITAHUM II0CJIE MX 3aBEPIUEHUS IOATOTABIMBAETCA COOTBETCTBYIOLIEE
3aK/IIOYEHHUE CIEUUAIN3UPOBAHHOM OpraHu3alMeil C OLIEHKOH BO3MOYKHOCTH PpaclpOCTPAHEHUS
pe3yIbTaTOB HA OOBEKT HKCIUTYyaTA[MH C YUETOM €ro palOHUPOBAHHUSL.

51. Ilo pesynpraTam pacuera YCTOWYMBOCTU OOPTOB, YCTYNOB, OTKOCOB B IPOEKTHOU
JOKYMEHTAIlUM ONpeAessieTcs MMUpUHAa OepM, BBICOTa YCTYIOB, YIJIbI HAaKJIOHA YCTYIIOB, B TOM 4YHCIE
pabounx, 1 OOPTOB U YHaCTKOB OOPTOB Ha KOHEYHOM H/HJIM IPOMEKYTOUHOM KOHTYPE.

VI. MOHUTOPUHI YCTOMYMUBOCTU BEOPTOB U YCTYINOB KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB

52.B mponecce 3KCIryaTanuu 00BEKTOB BCACHUA OTKPBITBIX I'OPHBIX pa60T AJIs1 CBOCBPEMCHHOI'O
BbIABJICHUSA OIIACHBIX 30H W IIPOTrHO3WPOBAHHA OITACHBIX chyauMﬁ JOJDKEH BCECTHUCH KOMIIICKC
MameeﬁﬂepCKHX, TCOTCXHUYCCKUX, THAPOTCOJIOTMYCCKHUX W HHBIX Ha6J'HO,Z[eHI/II71, AOCTAaTOYHBIX JJIsA
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o0ecrieyeHuss HOPMAJIBHOTO TEXHOJOTMYECKOr0 LHMKJIAa paboT, BKIIOYAIOIIMN BU3yalbHBIE U
UHCTPYMEHTAJIbHbIE HAOJIOJEHUS 3a yCTOMYMBOCTBIO OOPTOB, YCTYIIOB, OTKOCOB (J1ajee - MOHUTOPHHT
YCTOHYHMBOCTH).

Mapkuieliiepckie HWHCTpYMEHTaJIbHbIE HaONIOJIEHHS B pPaMKaX MOHMTOPHUHIA YCTOWYMBOCTU
OPOBOJATCS B TOpPSAKE, YCTAaHOBJIEHHOM IIPOEKTOM IPOM3BOJACTBA MAapKIIEHIEpCKUX pador,
YTBEPKIAEMBIM TEXHUYECKAM PYKOBOJMUTENIEM IKCILUTYaTUPYIOIIEH OpraHU3aluu.

53. TpeboBaHusi K cocTaBy pabOT 1O MOHMTOPUHIY YCTOHYHMBOCTH OOpPTOB, YCTYNOB, OTKOCOB
ycTaHOBIIEeHBI B rpuiiokeHnu N 8 k [IpaBunam.

54. BuzyanbHble HAOMIOJCHUS 32 YCTOMYHUBOCTHIO OOPTOB, YCTYIIOB, OTKOCOB JIOJDKHBI IPOBOUTHCS
HE PEXE OIHOTO paza B MECHIl CHENUATUCTAMU T€OJOTUYECKOW M MapKIIeHaepckoi ciyx0 (reosoro-
MapKIIelaepckas ciyx0a) U CrenualucTaMyd TPYMIMbl 0 MOHUTOPHHTY M 3aKIIOYAIOTCS B (PUKCAIIUU
BCEX INPU3HAKOB HAUYMHAKOIIUXCS JAedopmanuii OOpPTOB, YCTYNOB, OTKOCOB, TI'€OJOTHYECKHX U
TOPHOTEXHUYECKUX (DAKTOPOB, BIMSIONMIUX HA MX YCTOWYMBOCTb. {151 mpoBeneHUsT HAONIOAEHUNH MOTYT
IMPUBJICKATHCA CIICHHUAIIM3UPOBAHHBIC OpraHU3allvuu.

Pe3ynbTaThl BU3yallbHOIO HAOJIOJCHUS 3aHOCATCS B CIELUANIBHBIA XYpPHAJ OCMOTpa COCTOSIHUS
OOpTOB, YyCTYHOB, OTKOCOB M TOANMCHIBAIOTCSA JIMIIOM, Hpou3BeamuM ocmMoTrp. O pesynbrarax
HaOJIr0/1eHu B 00s3aTeIbHOM MOPSAIKE HHPOPMUPYETCS TEXHUUECKUN PYKOBOJUTEb SKCIUTYaTUPYIOLIEH
OpraHM3aliHU.

55. HHcTpyMeHTanbHble MapKIIEHAepCKUe HaOMIOAEHUS JUIsL BBIABICHHUS 30H M YYacTKOB
nposiBJIeHUs Aedopmaliuii 00pTOB, YCTYIOB, OTKOCOB JOJKHBI ObITh HAUaThl /10 Hayajla J00bBIYHBIX paboT
B Kapbepe, paspese. IlepuonuuHocTs HAOMIOACHUH B 3aBUCUMOCTH OT (aKTMUECKUX TOPHO-
re0JOTUYECKUX  YCJIOBMM HAa  MECTOPOXKJIEHHMU YCTaHABIMBAE€TCA B  IPOEKTE IPOU3BOJCTBA
MapKueiiepckux pabor (HaOMIOAATENbHOM CTaHLMU) M KOPPEKTHPYETCS IO Mepe pa3BUTHS
ne(OpMaIIMOHHBIX MPOLIECCOB MO MEPE OTPAOOTKH MECTOPOXKACHUS U MHTEHCUBHOCTH MOHMXEHUSI paboT
B Kapbepe, HO He MOXKeT ObITh MeHee 1 pa3a B ro.

Mapxkuielinepckie paboThl, BKJIIOYash HHCTPYMEHTAJIbHbIE MapKuleiiepckue HaOI0AeHUs,
HOPOBOJATCS MapKIIEHaepckol  ciayxk00il IKCIUTyaTUpYIOLIeH OpraHu3aluu, JUOO NPUBIEKAEMOH
CIeNMaIu3UPOBAHHON OpraHU3alMel, UMEIOIICH JIMIICH3UIO Ha MTPOU3BOCTBO MapKIICHIEPCKUX PadoT.

56. Ha ocHOBaHMM pe3yJbTaTOB MOHMTOPHMHIa YCTOMYMBOCTHM Ha YyYacTKaxX IpOSBIICHUS
nedopManuii, MPEBbILAOIUX  JONYCTUMBbIE 3HAUEHUS, MEPEeCMaTpPUBAIOTCS  PEKUM, COCTaB
MapKIIEHIEPCKUX HHCTPYMEHTAJIbHBIX M MHBIX HAOMIOJCHUH W ONPEAEISIOTCS MEpOINpPHUITUS 10
IIPUBE/ICHUIO BBISIBICHHBIX YYacTKOB B 0€30I1aCHOE COCTOSIHHE, KOTOPbIE OTPAXKAIOTCS B IJIaHE PA3BUTHS
TOPHBIX Pa0bOT HA MPEJCTOAIINHN KaneHAapHbIi nepuoa (npunoxenue N 8 k [Ipasunam).

57. Ha o6bexTax BelleHUs! OTKPBITHIX TOpHBIX padoT Il kiacca onacHOCTH U TP KOMOMHUPOBAHHOMN
pa3paboTKe MECTOPOXACHUS SKCIUTyaTHPYIOLIEH OpraHu3anueil cos3jaercs crelMajibHas TIpylna Io
MOHHUTOPUHTY M IPOTHO3Y YCTOHYMBOCTU OOPTOB, YCTYINOB, OTKOCOB. COCTaB IpyIIbl U JOTKHOCTHBIE
00513aHHOCTH YTBEP)KAAET TEXHUUECKUH PYKOBOAMTENb SKCIUTyaTHpyomeil opranuzanuu. Haydnble
OpraHM3ally TpPUBJEKAIOTCS K paboTe TIpynmbl IO PELIEHUI0 TEXHUYECKOIo PYKOBOIUTENS
SKCIUTyaTUPYIOILEH OpraHu3aluu.
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CrnenuanbHas Tpymnia MO0 MOHUTOPUHTY M IPOrHO3Y YCTOMUMBOCTH OOpPTOB, YCTYIOB, OTKOCOB
OPOBOJAUT  aHAIM3  PEe3yJibTaTOB, IOJYYEHHBIX B  NPOLECCE MOHUTOPUHIAa  yCTOHYMBOCTHU
(MapKIIeHepcKuX, re0TeXHUUECKUX, THIPOre0IOTHYECKUX U MHBIX HaOJII0eHUH), N3ydaeT BbISBICHHbIC
HapylLIEHHUs YCTOMUMBOCTH, YCTaHABIMBACT IPUUMHBI UX BO3HUKHOBEHUS, JA€T MPOTHO3 BO3HUKHOBEHUS
OTACHBIX CUTYAIMi, OLEHKY pHCKa Pa3BUTUA AedopMaiuii U BEepOSTHOCTH HAPYLICHUS YCTOWYMBOCTH
O0pTOB, YCTYIIOB, OTKOCOB, pa3padaTbiBaeT NPOTHBOIe(HOPMALIMOHHBIE MEPOIIPUSITHUS.

58. HpO)IOJDKI/ITeJIBHOCTL MOHUTOPHHTA YCTOI\/'I‘H/IBOCTI/I ApyCOB OTBAJIOB IIOCJIC OKOHYAHHUA C€ro
OTCBIIIKHU OIIPECACIIACTCA KIIACCOM CKIIAAUPYCMBIX MMOPOA U COCTOAHUEM OCHOBAHHA OTBaAJa.

Ha OTBaJ1ax, C(bOpMPIpOBaHHBIX Ha HAKJIOHHOM IIPOYHOM HJIM HAKJIIOHHOM MHOT'OJICTHEMCP3JIOM, a
TaK)ke Ha cj1aboM OCHOBAaHHWHU, MOHUTOPUHT yCTOﬁHHBOCTH AOJIDKCH BBITMMOJIHATHECA OO ITOJHOI'O 3aTyXaHUs
IIpoueccCcoB CABUIKCHUS.

Ha oTBaJjiax, C(i)OpMPIpOBaHHI)IX CKaJIbHbBIMU IMOpOJAaMU Ha TOPU3OHTAJIBHOM IIPOYHOM HIIN
MHOT'OJICTHEMCP3JIOM OCHOBAHHWHU, MOHUTOPUHT YCTOﬁqHBOCTH MOXET OBITh IpeKpalmcCH IO0CJIC
OKOHYaHUs OTCBHIINKHU, €CJIN BCJIMYHUHBI I[G(bOpMaHI/Iﬁ HC MPCBBIIIAIOT JOITYCTUMBIX 3HAYCHMI.

59. Ilpu KOMOMHHUpPOBaHHOH pa3pabOTKe MECTOPOXKICHUNH NpU OpraHu3allMd MOHUTOPHHIA
YCTOMYMBOCTU JOJDKHBI IPEAyCcMaTpUBaThCAd METOJbl (CHOCOOBI) W CPEACTBA KOHTPOJS HAJIWYHUS U
COCTOSIHUS CPOPMUPOBAHHBIX ITyCTOT U MOJOCTEH MOJ3€MHON YaCTH OTPabaThIBAEMOI0 MECTOPOKICHHUS.

60. Ilpu nukBupauuu (KOHCEpBAallMM) OOBEKTAa OTKPBITHIX TOPHBIX pabOT cocTaB M OOBEMBI
MOHUTOPHHIA YCTOMUMBOCTHU OIPEIEIISIOTCS MPOEKTOM JIMKBUAALUH (KOHCEpPBAIMK) OOBEKTA.

61. OO11ee pyKOBOJICTBO M OTBETCTBEHHOCTh 32 OPraHU3aIMIO BBHIIIOJHEHHS padOT 10 MOHUTOPUHTY
YCTOMUYMBOCTU M ONEPATUBHOMY PEIICHUIO BOIPOCOB OOECHeueHUs] YCTOHYMBOCTH OOpPTOB, YCTYIIOB,
OTKOCOB BO3JIaralOTCsl HA TEXHUYECKOTO PYKOBOJAMTEIIS SKCILTYaTUPYIOIIEH OPraHU3aIUH.

PyKOBOACTBO M OTBETCTBEHHOCTh 32 BBINOJHEHHE PabOT 10 MOHUTOPUHIY YCTOWYMBOCTH OOpTOB,
YCTYIIOB, OTKOCOB BO3JIaralOTCSi Ha PYKOBOJIUTENEH T€0JIOrMYECKOl, MapKIIeHIepcKol ciiyxk0 Hu
CHELMANBbHON IPyNIbl 10 MOHUTOPUHTY (IIPU HAJIWYMU) SKCIUTyaTHPYIOLIEH OpraHM3aldy B YacTH UX
KOMIICTCHIIMU, a B ClIydadX IIPOBCACHHUA TaKUX pa60T Ha OCHOBAaHUHM [JOIOBOPOB IIOApsdAaa - Ha
TEXHUUYECKOTO PYKOBOJIUTEISI SKCILTyaTUPYIOIEN OpraHU3aliHy.

VIl. OLUEHKA PUCKA PA3BUTUA OE®OPMALIUA U HAPYLLEHUA
YCTONYNBOCTU BOPTOB U YCTYINOB, KAPLEPOB, PA3PE30OB
N OTKOCOB OTBAIJIOB

62. Opranuzanus, BeIylias dKCIUTyaTallMi0 M JUKBUAALUIO (KOHCEpPBAIMIO) O0BEKTOB OTKPBITHIX
ropHbeix padot Il kjmacca omacHOCTH M TP KOMOWHHPOBAHHOM pa3pabOTKE MECTOPOXKACHHS, AOJKHA
OCYILECTBIISATh OLEHKY U YIpaBJIeHHE PUCKaMU HapyIIEHHUs] yCTOHYNBOCTH UX OOPTOB, YCTYIOB, OTKOCOB,
pa3BUTHS aBapUIHBIX CUTYyallMii, MUHUMU3allMd HETaTUBHBIX MOCIEACTBUM OT pa3BUTUs JedopMaiui,
HOTEPU YCTOHYMBOCTU OOPTOB, YCTYIOB, OTKOCOB U UX JIOKAJIBHBIX YYaCTKOB (Jjajiee - OLIEHKa PUCKOB) B
cootBeTcTBUM C npuioxkenuem N 9 k IIpaBunam. K ouenke pazButus pucka nedopmanuii, HapymeHus
YCTOMUUBOCTH, pa3pabOTKEe MEPONPUATHHA IO YNPABICHUIO PUCKAMHU JIOMYCKAeTCs IpHUBICUYEHUE
CIELMAIN3UPOBAHHBIX OPTraHM3alUN I10 PEIICHHIO TEXHHUYECKOTO PYKOBOIUTENS SKCIUTYyaTHPYHOLIEH
OpraHu3aLuu.
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OrneHka pPHUCKOB BBIMIOJHACTCS MPH MPOCKTHPOBAHUM OOBEKTOB BEACHHUS TOPHBIX paboT, a B
IpoLECcCe IKCIUTyaTallud KapbepoB, pa3pe30B U OTBAJIOB - MPHU IPEBBILIEHUH KPUTEPUEB OE30MaCHOCTH,
YCTAaHOBJICHHBIX MPOEKTHOM JOKYMEHTALMEH, BBISABICHHBIX B IPOIIECCE MOHUTOPUHIA YCTOWYMBOCTH.
OneHKa pHUCKOB TIPOBOJUTCS HA OCHOBAHMHM KOJMYECTBEHHOTO W/WIJIM KAd4eCTBEHHOTO aHaM3a
BEPOATHOCTH BOSHUKHOBEHUS Je(POPMAIUH U TSIKECTH UX MPEATOTOKUTENbHBIX OCIEICTBHIA.

63. OueHka 1 ynpaBlieHUEe pUCKaMU HapyLIEHHUs YCTOMYMBOCTH BKIIFOYAET:

NepeYeHb ONAacHbIX (PAKTOPOB, MPUBOAALIMX K BO3HUKHOBEHHUIO PUCKOB DPAa3BUTHS aBAPUIHBIX
CUTYallUH, CBSI3aHHBIX C HAPYIIEHUEM YCTOMUYMBOCTH OOPTOB, YCTYIIOB, OTKOCOB;

peeCTp BO3MOKHBIX PUCKOB HAPYIICHUSA yCTOI\/'I‘lI/IBOCTI/I C pE€3yJIbTaTaMU UX OLCHKH,

MCPOINPUATHA B CITydac NPCBLIIICHNUA YPOBHA PHCKAa BO3MOXXHOI'O pa3BUTUA aBapyUH U OLICHKY pUCKa
Pa3BUTHA aBapyU IIPU UX pCaIU3alvuU;

OLIEHKY 3 (EKTUBHOCTH MEPONPUATUH 110 CHUXKEHUIO PUCKOB.

64. Onenka pucka M pa3pabdOTKa MEPONpPUATUI 0 CHIDKEHUIO PUCKAa HApyIIEHHUs yCTOMYMBOCTH
COCTaBJISIIOTCSA U OOHOBJISIOTCS IPYNIION 10 MOHUTOPUHTY M MPOTHO3Y YCTOMYHUBOCTH OOPTOB, YCTYIIOB U
OTKOCOB, CO3JaHHOWM M3 YHUCJIa CIHELMAIUCTOB HKCIUIyaTUPYIOUIEH OpraHu3aluH, C I[PUBICUYECHUEM
CHEIHAJIMCTOB CITY>KObI IPOM3BOJCTBEHHOI'O KOHTPOJISI MJIU CIIEMAIN3UPOBAHHOM OpraHu3anuei.

VIil. YNPABJIEHUE YCTONYMBOCTbLIO YCTYNOB, EOPTOB KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB

65. Ha ocHOBE KOHTPOJIS 32 COOJIIO/IEHUEM MPOEKTHBIX PEIIeHUH, pe3yIbTaTOB MOHUTOPHHTA, & TS
00BEKTOB OTKPBITBIX TOpPHBIX pador Il Kimacca omacHOCTH W OICHKM TEOMEXaHHUYECKHUX PHCKOB
pa3pabaThIBAIOTCS MEPONIPUATHS 10 YIPABICHUIO YCTONUYMBOCTBIO, YCTYIIOB, OOPTOB Kapbepa, pa3pesa u
OTKOCOB OTBaJia (Jajiee - MEpOIPUATHs) B COOTBETCTBUU ¢ TipmwiioxkeHueM N 10 k HactosmuMm [IpaBunam.

66. 3HayeHUs BEJIMYMH JOMYCTHUMBIX M KpUTHUYECKHX aedopmaluii 60pTOB, yCTYNOB, OTKOCOB,
TOPHBIX BI)Ipa6OTOK u 06’I)€KTOB, PACIIOJIOKCHHBIX B 30HC BPCIHOI'O BJIMAHHSA T'OPHBIX pa3pa60T01<, B
pe3yJIbTaTe KOTOPHIX BO3MOXHBI BOSHUKHOBEHUE YIPO3bl IPUYMHEHUS] Bpeia )KU3HHU, 3J0POBBIO IPaXaH,
Bpe/la OKpY’Kalollel cpejie, a TakKe yrpo3bl Upe3BbIUaliHbIX CUTYyallMii TEXHOTEHHOTO XapakTepa) (naiee
- KpuTHueckue aedopMarim), J0JKHbI ObITh ONpeeSeHbl IPOSKTHOM TOKyMEHTAalueld U YTOUHATHCS B
npouecce HKCIUTyaTalul OOBEKTa BEACHHUSA OTKPBITBIX TOPHBIX pPabOT B MPOEKTE IPOU3BOJCTBA
MapKIIeH1epcKux padoT.

67. Ilpu oOHapy>K€HUU NPU3HAKOB HAPYIIEHUS YCTONYMBOCTH WJIM KPUTHYECKHUX JedopManuil
MEpONpPHUATHS JOJDKHBI pa3pabaThIBaThCS Ul KOHKPETHBIX YCIIOBHM, YTBEPXKAATHCS TEXHUYECKUM
PYKOBOJUTENIEM 3KCIUTyaTUPYIOIIEH OpraHu3aliyd M BKIIIOYATHCS B IUIAHBI Pa3BUTHS TOPHBIX paboT Ha
IIPEACTOSAIIUN KAJICHAAPHBINA IIEPUOL.

l'opable pa®oTbl Ha STOM YYacTKe JOJDKHBI OBITh IpEeKpalleHbl J10 MPUHATUS MeEp,
o0ecrneynBaroIuX YCTOHYUBOCTh MaccuBa. ['opHble pabOThl MOTYT OBITh BO30OHOBJIEHBI C pa3peleHHs
TEXHUYECKOTO PYKOBOJAUTENS SKCIUTyaTHPYIOUIEH OpraHM3alydyd 10 YTBEPKICHHOMY WM IACIOpPTY,
npeaycMaTpuBarolieMy He00X0AUMbIe Mepbl O€30MIaCHOCTH
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68. JIOMKHOCTHOE JHUIO, OCYIIECTBIISIIOUIEE KOHTPOJb 3a BBIIOJHEHUEM MEPONPUITHI IO
00eCre4YeHn0  yCTOMYMBOCTH  OOpPTOB,  YCTYNOB, OTKOCOB, HAa3HAa4aeTcsi  OpraHU3allMOHHO-
pacnopsIUTEIbHBIM JOKYMEHTOM PYKOBOJUTENS 3KCIUTYyaTUPYIOUIEH OpraHu3aluy ¢ YCTaHOBJIECHUEM
NEePUOIUYHOCTH TPEIOCTaBICHUS HWH(MOPMAIMKM TEXHUYECKOMY PYKOBOIAUTEIIO JKCILTyaTHPYIOEH
OpraHu3alMu.

69. B muane meponpusATUH MO JOKaJIW3alMKA M JHMKBUIALMHU TOCIEACTBUNA aBapuil Ha OIACHOM
HPOM3BOJICTBEHHOM OOBEKTE HEAPOIOJIb30BAaHUS JOJDKHBI OBITh INPEIyCMOTPEHBI COOTBETCTBYIOIIHUE
HO3UIMH 10 00ecreyeHnt0 6€30IaCHOCTH IPU BBISABIEHUU KPUTHUECKHUX 3HAUEHUN Aegopmaiui 60pToB,
YCTYIIOB, OTKOCOB. Méepbl pearnpoBaHMs NI€PCOHAIa HA HAapyLIEHHWE YCTOMYMBOCTH JKCILTYyaTHPYOILAs
OpraHM3alysl yCTaHaBJIMBAET CAMOCTOSTEIILHO WU C MPUBJICUYEHUEM CHELIMATU3UPOBAHHON OpraHu3alllu.
[Ipu BBISBIEHUU KPUTUYECKUX 3HAUYEHUH edopmaiu 60PTOB, YCTYIIOB, OTKOCOB JOJKHBI BBIMOIHATHCS
MEPONPUSITHUS [0 CIACEHUIO JIOAEH W JMKBUAALMM aBapuH, IMPEAyCMOTPEHHbIE MO3UIMSIMH IJIaHa
MEPONPUITHH 10 JIOKAIU3ALMH U JIMKBUAALMH [TOCIEICTBUI aBapuil.

70. MeponpusTHs 10 JOKaJu3aluy U JIUKBUJAINY MOCIEACTBUIM 00pyIlIeHu, CABMKEHUH OOpTOB,
YCTYNOB, OTKOCOB JIOJKHBI IIPOBOAUTHCS HA OCHOBAaHMU IPOEKTA MPOU3BOJCTBA pabOT, YTBEPIKICHHOTO
TEXHUYECKUM PYKOBOJIUTENIEM SKCIUTyaTUPYIOIIEH OpraHu3alud, U JOJKHBI OBITh BKJIIOYEHBI B IUIAH
JMKBUJALUY aBApUU.

71. BypoB3pbiBHbIE pabOThl B MAacCHUBaxX CKaJIbHbIX U IOJYCKAJbHBIX TOPHBIX MOpPOJ BOIM3U
OpefeNbHOro0 KOHTypa OopTa Kapbepa, pa3pe3a HEOOXOIMMO BECTH C YYETOM OrpaHHYEHUl,
YCTaHOBJICHHBIX IPOEKTOM OYpOB3PBIBHBIX Pa0OT.

72. B MaccuBax IUCIEPCHBIX TIOPOJ, CKIOHHBIX K HaOyXaHHI0O WIH pPa3MOKaHHIO, NPHU
OTBAJI00OPA30BaHMH JIOJDKEH OBITh OPIraHU30BaH JIPEHAXK, CTOK JIOXKICBBIX U TAIBIX BOJ B COOTBETCTBUH C
TEXHHYECKHMMHU DCEIICHUSIMH MPOEKTa Ha OTPa0OTKY MECTOPOXKACHHS WM PEKOMEHIAIMIMH,
COTJIACOBAaHHBIMH C IIPOCKTHOM OpraHu3anueil, pa3padoTaBIIIeil IPOEKT Ha 0TPA0OTKY MECTOPOKICHHSI.

73. Ilpu KOMOMHHpPOBaHHOH pa3paboTKe OmpeAeseHHE MpPEIeNbHBIX YIJIOB OOPTOB Kapbepos,
pa3pe3oB U OTKOCOB OTBAJOB HEOOXOJMMO OCYILECTBISATh C YYETOM HapaMeTpoOB IMOA3EMHBIX T'OPHBIX
BbIpaOOTOK Harpy30K OT CTallHOHAPHOTO TOPHOTPAHCIIOPTHOTO 000PYIOBAHHUS.

74. Ilpu BbIOOpE AHATUTHYECKHX CXEM pacueToB YycloBHH (opmupoBaHus, nehopMHpOBaHUS U
OLIEHKU YCTOHYMBOCTU OOpPTOB, YCTYHOB KapbepoB, pa3pe30oB, OTKOCOB OTBAJOB, KO (UIIMEHTOB 3amaca
UX YCTOMUMBOCTH, NpHU OLEHKE (PU3MKO-MEXaHMUECKUX CBONCTB MacCHUBa TIOPHBIX MOPOJ, PHUCKOB
pa3BuTHs AedopManuii 1 HapylIeHUs YCTOWYMBOCTH OOPTOB, YCTYNOB KapbepoB, pa3pe30B M OTKOCOB
OTBAJIOB, a TAaK)Ke MPHU MOJTOTOBKE MEPONPUITUI (TpeOOBaHMIT) IO YIPABICHUIO YCTOHUNBOCTHIO OOPTOB,
YCTYIIOB, OTKOCOB JIOIIyCKAaeTCs INPUMEHEHHE METOJ0B YHCIEHHOIO MOJEIUPOBAHMS YCTOMUMBOCTH
OOpTOB, YCTYIIOB KaphepoB, pa3pe30B, OTKOCOB OTBAJOB HAa OCHOBE KOMIBIOTEPHBIX TeXHOOruH, 3D
YHUCIEHHOTO MOJEINPOBaHUS.

ITpunoxxenne N 1
Kk @eiepanbHBIM HOPMaM U IIpaBUIaM
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B 00JIaCTH MPOMBILIIEHHON 0€30IacHOCTH
"IIpaBuiia o0ecrieueHrs: yCTOMYMBOCTH

OOpTOB U YCTYINIOB KapbepoB, pa3pe30B

¥ OTKOCOB OTBAJIOB", YTBEPKACHHBIM IMPUKA30M
DdenepanbHO C1ykKOBI [0 IKOJIOTUYECKOMY,
TEXHOJIOTMYECKOMY U aTOMHOMY HaA30py

or" " 2020r. N

5 MHXXEHEPHO-IT'EOJIOT'MYECKOE U3YYEHUE
N PAMOHUPOBAHUE MACCUBA IOPHbIX NOPOA MECTOPOXOEHUA

1. ITopoasl W pyAbl MECTOPOXICHHUH IENATCS Ha KIACCHl 0 MPOYHOCTH CTPYKTYPHBIX THIIOB
(tabmuna 1). s kaxxaoro kiacca mopoj onpeaessercs Habop XapakTepucTuk (Tadnuua 2).

Ta6bnuua 1 - Knaccbl ropHbix nopoa B 3aBUCMMOCTU OT MPOYHOCTU CTPYKTYPHbIX
cBA3en
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Kinacc nopon | Onwucanue nopon XapakTepucTUKa [IpounoctHeie | Du3nYECKUE Crnioco6
CBOICTBa CBOIiCTBa pa3paboTku
CnaboTpenmHoBaTkIe,
cinabo [TnoTHOCTB
HessiBeTpensie u
BBIBETPHBAEMBIE, HE 6ounee 2,65
cJ1ab0OBBIBETpENbIC 3
HaOyxarT, B 6oprax |ConmpoTuBiieHHA r/c™m’,
U3BEpPKEHHBIE U
KapbepOB HE 10 CKATHIO IIOPUCTOCTh
MeTamoppuIecKue Pa3pabatriBa
HAOJIFOJAFOTCA ooitee 50 JIOJIM TIPOTICHTA
IA. [Ipounsle | MOpOABI, KpENKUE I0TCS
IUTACTUYECKUE MTIla, pa3psiBy CxopocTb
CKaJIbHbIE 0CaJIOYHBIE: B3PBIBHBIM
nedhopmaruu. 6onee 3 MIla. | pactipocTpaneH
KBaplieBbIe CrocoooM.
XapakTepHa Kpenocts f, > us
MIECYAHUKH, .
AQHU3OTPOIHS CBOWCTB 8. MPOJOIBHBIX
W3BECTHSKH,
B YCJIOBUSX BOJIH V, Ooniee
KOHIJIOMEpaThl
€CTECTBECHHOT'O 4,0 xm/c.
3aJIeraHus
N3BepkeHHBIE U
MeTamoppuIecKue
TIOPOABI TpemmHoBaTbIE
ocaz[I:)qII[{H’e' I:/IPIIJ”IICHCI/IBHO ’ Hnorocts
Comporusnenn | 2,20 - 2,65
TJIMHUCTBIE U BBIBETPUBAIOTCSI, HE 3
10 CXKaTHIo § - r/em’, PazpabatbiBa
MecYaHo- HaOyXaroT, He
50 MIla, MOPUCTOCTH 10 FOTCS
IB. [JIMHUCTBIE pa3MOKaroT, He o
Conpotusnenu | 15%. CkopocTb | MEXaHUUYECKU
[TomyckanbHbI CJIaHIIbI, IUTACTUYHBI.
€ pa3phIBY 2 - | paCIpOCTpaHEH MH 1
e [JIMHUCTBIE U XapakrepHa
. 3 MlTa. ust B3PBIBHBIMHU
M3BECTKOBHUCTBIE | aHU3OTPOIHS CBOWCTB
Kpenocts f, = | mnponmonbHbIX | crocobamu.
MIECYaHUKH, B YCIIOBUSIX
4-8. BOJIH V,, 0T 2,0
apTUJUTUTHL, €CTECTBEHHOT'O
10 4,0 km/c.
aJIEBPOJINTHI, 3aJIeraHusl.
Mepreiu,
U3BECTKOBHCTHIE
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KOHTJIOMEpATHI,
OpeK4Mu, yriu

[1moTHOCTH
1,40 - 1,90
Cueruienue r/em’,
MUHHUMAJIBHO | IOPUCTOCTH 25 | Pa3zpabarpiBa
IIA. Kamenucteie n o
IToponst 1581051 - 40%. FOTCS
JucnepcHele 11e0EHOYHbIE
nedopMupyroTcs MOJIHOCTHIO CkopocTh | MEXaHUYECKHU
PBIXJIBIC HAKOIUICHUS,
IUTACTUYECKH. OTCYTCTBYET, |pPACIpOCTPaHEH | M U PyUYHbIM
HECBSI3HbBIE raJeYHUKH, IECKU
KpemnocTs fi, < us criocobammu
2, C)KUMaeMbl. | TPOJOJIbHBIX
ponu 0,2 - 1,8
KM/C.
[TmoTHOCTH OT
1,10 -2,10
CuIbHOBBIBETPEIBI r/em’,
€ WU TIOJTHOCTHIO MOPUCTOCTH OT
IIpounocTts o
JI€3UHTETPUPOBAaHH 20 - 80%,
Habyxator, 3aBHCHUT OT
bI€ U3BEPKEHHBIC U BJIQXKHOCTH OT | Pa3pabartbiBa
IIB. pa3sMOKaroT, BJIQ)KHOCTH U o
MeTamoppuIecKue, 10 - 80%. I0TCSI
JucnepcHele MJIACTUYHBL, IJIOTHOCTH, HO
BCE Pa3HOBHUIHOCTH CkopocTh | MEXaHUYECKHU
MATKHE IJIMH, CYNIECH U WHTEHCHUBIO BCETHA MEHCC | crpocTpaneH | M 1 pydnbIM
CBSI3HBIE &Y BBIBETPUBAIOTCS U 8 Mlla pactipoctp Py
CYTJIMHKH, M€, ust crocobamu
OCBINTAOTCS Kpenocts f, <
MOpEHHBIE U 5 IPOJOIBHBIX
JIETIOBUANIBHBIE ' BOJIH
OTJIOKEHUS U3MEHSETCS OT
0,3 10 2,2
KM/C.
I1I. [Topoasr ocoboro ["opHBIE TOPOIBI XapaKTePU3yeTCs CIIeU(DUICCKUMU B
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CriermupuaHbI
e

coCTaBa,
COCTOSAHUA U
CBOMCTB

CBOMCTBAaMH, TPEOYIOT CHICIIHAIBHBIX METOJIOB
MCCJIE0BAHUI U MHIUBUAYaJIbHOMN OLIEHKU

3aBUCUMOCTH
OT CBOWCTB
opo/.1
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Tabnuua 2 - MNMepe4vyeHb XapakTepPUCTUK FOPHbIX NOpoA, YCTaHaBNMBaeMbiX B xoae
MHXXEeHepPHO-reoNIorm4eckux uccrnegoBaHum

Knacc nopon IlepeueHp XapakTepUCTUK
CkanbHble mopoAsl (['eHesuc  mopoxa, — IUiowmiaab  pacHpOCTPAaHEHUs,  MOIIHOCTb,
(xmacc 1A) nerporpauyeckuif  cocTaB  MOPOA,  CTPYKTYpHO-TEKTOHHMUYECKHE

0COOEHHOCTH MacCHBa, XapakTep 3ajeraHus cl0eB (FOPU30HTAIIbHBIN,
HAKJIOHHBI WM KPYTONAAAIONIUil), MPOYHOCTHBIE XapaKTEPUCTHKH
nopoJ; (IPOYHOCTb HA C)KATUE, pACTKEHHE, CLEIJICHHEe, Yrol
BHYTPEHHEI 0 TPEHMsI) U MOBEPXHOCTEN ocnabieHus, nedopMaiioHHbIe
CBOICTBa MOPOJ, MJIOTHOCTH B YCIIOBUSIX €CTECTBEHHOTO 3aJIETaHUs

[TonyckanbHble ['ene3uc mopox, IUIOMIAAL KX PacHpOCTPaHEHUs, MOUIHOCTb,
nopozsl (kinace IB) | nerporpaguueckuii coctaB, CTpyKTypHO-TEKTOHUUECKUE OCOOEHHOCTH
MaccHuBa, XapakTep 3ajJeraHusl cJI0eB (FOPU3OHTAJIbHBINA, HAKIOHHBIN
WIN KPYTOMNaJaloIIKii), INIOTHOCT MOPOJI B YCIOBHUSIX €CTECTBEHHOT'O
3ajieraHusl, INIOTHOCTh CKEJIETa, IOPUCTOCTh, €CTECTBEHHAS BIIAXKHOCTb,
IPOYHOCTHBIE XapaKTePUCTUKU TOpoJ (IPOYHOCTh Ha CXKarue,
pacTsbKeHUe, CLEIUIEHUE, Yroj BHYTPEHHETO TPEHHsI) U MOBEpXHOCTEH
ocialieHus1, HaTMUue TIAMHUCTBIX CJIOEB U MPOCIOEB, IPUYPOUECHHOCTD
K 30HaM HapyIlIeHU! W/WIHU KapCTOBBIM 00pa30BaHUSIM

JucnepcHsle ['enesuc  mopoj;  miomaab  paclpoCTPaHEHMs;  MOIIHOCTb;
noposl (knacc II): | nuTonoruueckue 0cOOEHHOCTH; XapakTep 3ajieranus (rOpu30HTATbHBIN
WIM HaKJIOHHBIN); XapakTep 3aJleraHusi CJI0eB (TOPU3OHTAIIBHBIM,
HAKJIOHHBI WM  KpPYTONAJAIOIIMi), MHUHEpaJbHas IJIOTHOCTD,
IUIOTHOCTh MOPOJ B YCJIOBHUSX €CTECTBEHHOI'O 3ajieraHus, IJIOTHOCTh
CKEJIETa, IOPUCTOCTh, €CTECTBEHHAs BIJIAXKHOCTb, CLEIJICHUE, YTroJl
BHYTPEHHEr0 TPEHHUS, TIPaHYJIOMETPUYECKUH COCTaB; HaJlU4He
[JIMHUCTBIX CJIOEB U MPOCIIOEB, IPUYPOUYEHHOCTh K 30HaM HapyLICHUM
W/WIA KapCTOBBIX 00pa30BaHUM, IJISl CBSA3HBIX MOPOJ] - HA0yXaeMOoCTb,
IIPOCaZ0YHOCTD, YNUCIIO IUIACTUYHOCTH U IT0KA3aTeIb KOHCUCTEHIIUN

s TemmnepaTypHblif pexXUM MOPOA, TPAHULIBI KPHOTEHHOM 30HBI, INTyOnHa
MHOTOJIETHEMEP3JI |CE30HHOIO OTTaMBaHMA U IPOMEpP3aHUs, KOHTYpsl M TINIyOumHa
BIX TOPHBIX ITOPOJ|pPACIpPOCTPAHEHUsI TAJIUKOB, XapakTep M3MEHEHus (U3NYEeCKo-
(kmacc IT) | MexaHMYECKUX CBOMCTB MOPOJI MPH OTTAMBAHUHU

JIOTIOJTHUTEIBHO
YCTAaHABIIMBAIOTCSA:

2. CocraB, 00BeM H METOAMKA WHKECHEPHO-TCOJOIMUECKUX HCCIEAOBAaHUM ompeaensercs
IIPOEKTHOM OpraHU3allMed M 3aBUCAT OT CTAJUU W3YYEHHOCTH M OCBOEHHUS MECTOPOXKICHHsS, CTEIECHHU
CIOKHOCTH €r0 HMH)KCHEPHO-T€OJIOTMYECKOrO0 CTpPOEHHUs. Pe3ysbTraTbl HMHKEHEPHO-T€O0JIOTHYECKUX
UCCJIEIOBAaHUM JOKHBI 00ecleynBaTh MOIy4eHHe NHPOPMAUH [Tl PEeIIeHUs 3a7a4y COOTBETCTBYIOLIEH
CTaJu1 OCBOCHUS MECTOPOKICHHUS.
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3. Ha mnoucKOBOW U OLEHOYHBIX CTaJHsIX TIE0JOropa3BeOYHbIX pabOT yCTaHABIMBAETCS
XapaKTepUCTHKA MHKEHEPHO-I€0JIOTUYECKUX YCIIOBUIM palioHa, OCHOBBIBASICh HA pe3yjbTaTax reoJioro-
CbEMOUHBIX paboT, TeopU3NUYECKUX HCCIEOBAaHUI, aHalu3a YCJIOBUH pailoHa HCCIeOBaHUN MU
XapaKTePUCTHK aHAJIOTUYHBIX MECTOPOXKICHUI.

4. Ha cragum netanbHOM pa3BeIKW MECTOPOXKIEHHH (TEXHHUKO-3KOHOMHYECKOe OOOCHOBAaHUE
MOCTOSIHHBIX KOHIUIUH (nanee - TOO)) nHKEHEPHO-T€OJOTHUYECKUE YCIOBUS JOKHBI ObITh U3yUYEHBI C
JIeTaJIbHOCTbHIO, 00ECIIeUNBAIOLIECH MMOyYeHIEe UCXOIHBIX JAHHBIX JJIs1 COCTaBJICHUS IPOEKTa pa3paboTKH
MeCTOpOXKAeHUs. MHKeHepHO-Teonornueckue UCcCae0BaHus T0JKHBI OXBaThIBaTh 30HY OPYJEHEHUS U
BMEUIAOIINX TIOPOLI.

KomnaectBo HMHXCHCPHO-TCOJIOTMYCCKHUX CKBAXXUH JOJIKHO COCTABJIATH!:
JJIsL TPOCTBIX YCJIOBI/Iﬁ - He McHee 8% oT O6H_[CFO KOJIMYCCTBA I'C€OJIOTOPA3BCAOYHBIX CKBAKHH,

JUTSl YCIIOBUM CpeaHEH CIIOKHOCTH - He MeHee 12% oT o0IIero KoJn4ecTBa reojioropasBeI0uHbIX
CKBayKMH;

IUISL CJIOJKHBIX YCIIOBHH - He MeHee 15% OT 0011ero KoiauyecTsa reosioropa3BeOYHbIX CKBaXKHH.

Ha craguu netanbHo# pasBeaku mectopoxkaeHuil (TDO MOCTOSHHBIX KOHIUIIMIA) TOMOTHUTEIHHO
WHKXEHEPHO-TCOJIOTUUECKHE CKBAXUHBI OypsAT Ha TMOTCHIMAJIBHO HEOJIArONPHUSATHBIX MO YCTOWYHMBOCTH
yuacTkax. Ha mnHamboiee CIOXHBIX MO WHKEHEPHO-TEOJIOTMYECKUM YCIOBHSIM MECTOPOKICHHIX
MIPOBOJIATCS TOTIOJIHUTEIBHBIC UCCIICIOBAHUS 110 pa3paboTaHHBIM MPOrpaMMaM.

I[OHyCKaeTC}I COBMCHIATH MHKCHCPHO-TCOJIOTMYUCCKHUE CKBAKUHBI C I'€OJIOrOpa3BCAOYHBIMHU.

[Tpu Hanmuuy oOHaKEHUI CKaIBHBIX ITOPOJ TOTIOJHUTEIFHO TIPOU3BOUTCS H3YUCHHE ITapaMeTpoOB
€CTECTBEHHOHN TPEIMHOBATOCTU (KOJIMYECTBO U OPHUEHTHUPOBKA OCHOBHBIX CHUCTEM TpPELIMH, UX I'YyCTOTa,
IPOTSKEHHOCTB ).

5. Ilo pe3yjibTaTaM HWHXKCHCPHO-I'COJIOTUYCCKUX HCCIAEeNOBaHUM Ha CTaauu MMPOCKTUPOBAHUA
JOJIKHBI OBITH ITOJIYUCHBI:

XapaKTepUCTUKU HPUPOAHO-TeorpauuecKux YCIOBHH, TIEOJOIMYECKOrO0 CTPOEHUS, TEKTOHUKU
palioHa U MECTOPOXKICHHS;

WH)XCHEPHO-TEOJIOTUYECKIE XapaKTEPUCTUKH paldloHa M MECTOPOXKACHUS (PacHpOCTPaHEHHOCTH
OCHOBHBIX METPOrpadUuecKuX THUIOB MOPOJ U Py, TUI KOHTAKTOB, KOJUYECTBEHHBIC XapaKTECPUCTUKHU
TPEIIMHOBATOCTH, PACCIOCHUS, aHU30TPOIHH TOPOJ], 30H M MOBEPXHOCTEH ocrnabieHus, HAMPsKEHHOTO
COCTOSIHHS, (PU3NKO-MEXaHUUYECKUX CBOMCTB MOPO/);

AJIA paﬁOHOB pacnupoCTpaHCHUT MHOTOJICTHEMCP3JIbIX TOPHBIX TIOPOJA - XapaKTCPUCTUKU
KPHUOIr€CHHOCTH MacCCHUBa, JBbAWUCTOCTH W TCMICPATYpPhbl, TOJIIHUHBI CJIOA CE30HHOI'O IIPOMCpP3aHusd,
XapPaAKTCPUCTHKU MHKCHCPHO-I'COKPUOJIOTNICCKUX ITPOLECCOB,

IIPOTHO3HAsI OLEHKA BO3MOXXHBIX H3MEHEHMI WH)KEHEPHO-T€OJIOTMYECKUX YCIOBUN IPUPOIHOMN
cpezbl U BO3HUKHOBEHHsI HEOJIaronpHsTHBIX HHKEHEPHO-TE€OJOITMUECKUX SIBIICHUI HAa MECTOPOXKICHUU U
IIPWIETAOIIEH TEPPUTOPUU TOPHOTO OTBOJA.
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6. B cioywae mepecMoTpa MNpeayCMOTPEHHBIX NPOEKTOM MAaCHITa0OB M TEXHOJIOTMH J00bIUH,
CIOCOOOB BCKPBHITHS W OCYIICHHS MECTOPOXICHHUS TIPOBOIMTCS JOMOJHHUTEIBHOE WHXCHEPHO-
reoJIornyeckoe ero u3yuyeHue. Ha sKcmmyaTHpyeMbIX MECTOPOKACHUSAX YTOUHSIOTCS HEIOCTaTOYHO
U3YyYEHHbIE WH)KEHEPHO-T'€OJIOrMYeCKUe YCJIOBUS (UIaHroB, TIYyOOKHMX TOPHU30HTOB, 00OCOOJIEHHBIX
PYAHBIX TeJ. J{JIs MOBBIIEHUS! JOCTOBEPHOCTH MPOTHO3HBIX OLIEHOK YCIOBUHN 3KCIUTyaTalluu U3y4aeMbIX
YYaCTKOB HUCTIOJIB3YIOTCS IaHHBIE, ITOJTyYeHHBIE TP Pa3padoTKe OCBOCHHOM YacTH MECTOPOKICHUSI.

7. Ha »Tame TEXHMYECKOTO IIEPEBOOPYKEHUS M OKCIUIyaTallUM MECTOPOKIEHUS (CTaius
9KCIUTyaTallMOHHOM pa3BeAKH) B XOJ€ HHKEHEPHO-T€OJOTUYECKUX HCCIIEOBAaHUI  YTOUHSIOTCA
HIPOYHOCTHBIE, Ae()OpPMAIIMOHHBIE U TUIOTHOCTHBIE CBOMCTBA MOPOJI U MAaCCHBA, apaMeTpbl IPUPOIHON U
TEXHOT€HHOM TPEIINHOBATOCTH.

8. I/I3y‘-IeHI/Ie (I)I/I3I/IKO-M€X8.HI/IIICCKI/IX CBOICTB BBIIOJHAETCS Ha OCHOBE J'Ia60paTOpHBIX " ITIOJICBBIX
HUCITBITAaHUH TOPHBIX ITOPOA.

I/I3y‘-ICHI/IC CTPYKTYPBI MaCCHUBA CKAJIbHBIX ITOPO BBIIIOJIIHACTCA Ha OCHOBC!

JOKYMEHTUPOBaHUSI OPUEHTHPOBAHHOIO KepHa nopoj (mpu BbIxoJe kKepHa He MeHee 80%) wiu
CTEHOK CKBa)XXMH;

re0JIOTO-CTPYKTYPHOM CheMKHU OOHaKEHUH.

9. Ha cTaguu npenBapHTeJleoﬁ u Z[eTaHBHOﬁ Pa3BCAKU MCECTOPOKACHHUA HOITYCKACTCSA OLICHKA
IMPOTSXKECHHOCTH TPCIIUMH KOCBCHHBIMU  METOJaMMU. Ha CTaauu OSKCIUTyaTalluh MCECTOPOXKICHUSA
MMPOTAXKCHHOCTDb TPCIIUH JOJIKHA OBITh YTOYHCHA B XOAC KapTUPOBAHUA.

10. Ha cragum mnpenBapuTEIbHOM M JE€TaJbHOM pa3BEIKH MECTOPOXKIACHUS Ui OIpPEACIICHHUS
INPOYHOCTHBIX CBOMCTB TpEIIMH HCIOJIB3YIOTCS JabopaTopHble ucnbiTaHusd. Ha cragum skcrutyaranuw,
Opu HAJIWYUKM AepopManuil Ha yCTyNax, AAHHBIE O MPOYHOCTHBIM CBOMCTBAM TPEUIUMH YTOYHSOTCS
00paTHBIMU pacueTaMH.

11. [To Mepe mocTaHOBKHU YCTYIIOB Ha MPEIENIbHBIN KOHTYp, a TakKe MpHU NpUOIMKEHUU K HEMY Ha
paccrosHue 100 M M MeHee MOIDKHO OCYILECTBIIATHCS TIE0JIOTO-CTPYKTYPHOE H3Y4YEHHME MaccuBa
CKaJIbHBIX TOPHBIX OPOJI C ONMKUCAHUEM MPOU3OLIEAIINX U IPOTHO30M BO3MOXKHBIX JiehopMaruii.

12. B xoze reonoro-cTpyKTypHOTO U3yueHus (KapTUPOBaHUs) SKCILTyaTUPYEMOT0 MECTOPOXKICHUS
JTOJIDKHBI 6I)ITB yCTaHOBJ'IeHBI €ro FGOJ’IOFO-CprKTypHI)IC OCO6€HHOCTI/I, OpI/IeHTI/IpOBKa OCHOBHBIX CUCTEM
TPEIMH, BBISIBICHBI THUIBI MOTCHIMATBHBIX AeQopMaIlMii M YCIOBHS WX BO3HHUKHOBEHHs, OTOOpaHbBI
oOpa3upl mOpoJ g (PU3MKO-MEXAHMYECKMX HCIBITAHUW U MNeTporpado-MUHEPaTOru4ecKuxX
HCCIICIOBAHUM.

13. Tlpu xaptupoBaHMM OOHAXEHHH CKAJbHBIX MOPOJ OINpPEIEICHUE XAPaKTEPUCTUK 3JIEMEHTOB
3ajieraHusi HIOBEpXHOCTEH ocnalienus (a3uMyTa U yria HaJeHHs) OCYIIECTBISIETCS ¢ MOMOIIbIO TOPHOTO
KOMIlaca, a B Cllyyae, €CJIM MacCuB oOOJIajaéT MarHUTHBIMM CBOMCTBAMH, - COJIHEYHOIO WM
TMPOCKONMYECKOro KomnacoB. Jlomyckaercs ompezeneHue napaMeTpoB 3alleraHMsl I[OBEPXHOCTEU
ociabjieHus: Ha OCHOBE OO0pabOTKH pe3yibTaToB (POTOrpaMMETPUM, JIAa3€pHOTO CKAHUPOBAHUS WIIU
JpYTMMH METOJIaMU JUCTAaHLMOHHON ChEMKH.
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ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlmOC
[ata coxpaHeHnus: 06.07.2026

14. Pe3ynbTaThl MaccOBBIX 3aMEpOB IOJJIEKAT CTATHCTUYECKOH 00paboTke ¢ MHOCTpPOCHHEM
KPYroBBIX JWarpaMM TpeuuHoBatocTH. IlocTpoeHne pauarpaMM TpPELIMHOBATOCTH JIOIyCKaeTcs
BBINOJIHATH C IPUMEHEHUEM IPOTrPAMMHOI0 00ECTICUCHHUS.

15. Tlo pe3ynbraraM KapTHPOBAHUS COCTABIISIETCS CBOJHBIN I'€OJIOTO-CTPYKTYPHBIN IIaH W/MIU
o0beMHas IU(poBast MOJIEINb.

16. Ouenka pacmpoCTpaHEHHUS! CTPYKTYPHBIX SJEMEHTOB HA HHUXE- M BBIMICIEKAIINE TOPU3OHTHI
BBITIOJIHAETCS. HA OCHOBE TPACCUPOBAHUS CIIEIOB UX IIEPECEUCHUS C IOBEPXHOCTHIO Kapbepa, pa3pesa.

17. Ilpu reonoro-cTpyKTypHOM KapTHPOBAaHUM HKCIUTYaTHPYEMBIX MECTOPOKICHUM HE0O0XOAMMO
BBINOJIHATh PAHKUPOBAHUE TPELIMHOBATOCTH, a TAKXKE PallOHUPOBAHUE MAacCHMBa TIOPHBIX IOpPOX IO
CTENEeHH TPEIMHOBATOCTH (OJI0YHOCTH) B COOTBETCTBUU C Tabiuuamu 3 u 4.

Ta6nuua 3 - Uepapxuyeckne ypoBHM NOBEPXHOCTEM CTPYKTYpPHOro ocnabneHus

(pa3pbIBHbIX HapYLUEHWUHN)

Panr (mops10x) pazinomos, MomHOCTh 30HBI [IpoTskeHHOCTD Macmirab
TPELIUH JIpoOJeHus pa3ioMa Win HapyLEHUs KapThl
HIMpUHA TPEIIVH
Paznomer I panra - .
ri1yOuHHbIE, KaK NMpaBuiio, | COTHU U THICSYU METPOB CorHu 1 ThICH 12500000
CeCMOMCHALLC KUJIOMETPOB 1:1000000
fj?ggglﬁflgllep‘i:Z:I/;qu JlecsaTku 1 cCOTHU JlecsATKH U COTHU 1:500000
C€§CMOFCH};BIG METPOB KHUJIOMETPOB 1:200000
Pasnomst 1T barra MerTtpsl 1 necaTKH Kunomerpsr n necsatku | 1:200000
P METpPOB KHJIOMETPOB 1:100000
Pasniomst IV panra JlecsaTku u coTHI CoTHHM U ThICAUN 1:50000
CaHTHUMETPOB METpOB
;f;g;HHe TpeiHbL V Cepire 20 MM Cspire 10 m 1?3888
Cpennue Tpeuunsl VI 10 - 20 Mm 1-10 m 1:5000
paHra 1:2000
Il:;[;?;ne Tpetibt V1L 2-10 Mm Menee 1 m -
g;);lrlgle TpemmHsl VIII -2 um Mence 1 )
JloxanbHble Tpenunsl [X Memce 1 v Mence 1 )
paHra - BHyTpH ILJIaCTOB,
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CJIOEB, TIOPOTHBIX OJIOKOB

Ta6bnuua 4 - Knaccudmkauma maccMBOB FOpHbIX MOpoa MO TPELWMHOBATOCTU M
coAepXXaHUIo KPYMHbIX OTAeNbHOCTEN

Kareropu Crenenn UYucno tpemnn | Cpeanuii Copepxanue, % B
S OPOJBI | TPELIMHOBATOCTU Ha 1 M nuHUW, pasmep | MaccuBe OT/AEIbHOCTEN
o (6;mouHOCTH) MaccuBa | MEPECEKAIONICH | OTAEIBHOC pasMepoM, MM
TPELIMHOB HauOosbIIee UX | TeH, M
aTOCTH 9KCII0 (MOAYIb
TPELIMHOBATOCTH
) 300 700 1000
[TpakTuecku
[ [MOHOTITHbIC Menee 0,65 | Boxee 1,5 | 100 | 100 | 100
(MCKJIFOUNTENBHO
KPYITHOOJIOUHBIE)
ManorpenHoBarbsie 20 - 40 -
II (Becbma 1-0,65 1,0-1,5 100
100 100
KPYITHOOJIOUHBIE)
o | CPeAHeTpenuHoBaTS 1-2 05-10 | 70~ |30-80| 5-40
e 100
CuiibHO
1A% TPEIIMHOBATHIC 2-10 0,1-0,5 [10-70 30 5
(cpenHeOI0YHbBIC)
UpesBbIuaiiHO bmusko
A/ TPEIIMHOBAThIE 10 0.1 10 €K Hert
(MeKoOI0YHEBIE) HYITIO

18. MHXeHepHO-T€0I0rHYecKOe M3yUYeHHE MacCHBa TOPHBIX MOPOJ BHIMIOJHSIETCS Ha OCHOBAHUU
OporpaMMbl, pPa3pabOTaHHOM SKCIUTyaTUPYIOIIEH W/HWIKM CHELHaTU3UPOBAHHON OpraHuzanueid B
COOTBETCTBUU C TEXHMUYECKHUM 3aJJaHUEM, KOTOPast IOJKHA COACPIKATh:

BUJIbI U METObI HHKEHEPHO-TEOJOIrMYECKOr0 U3YUEHHUSI, KOTOPBIE HOJKHBI COOTBETCTBOBATH LIEJISIM
W CTaJINH MCCICIOBAHMIA;

00BeM 6prHI/I$I W Ha3HAYCHHUC Kaﬁ(HOﬁ CKBa>XHHBI,
BHU/IbI I/ICCJICIIOBaHI/Iﬁ B CTBOJIC CKBA’KHMHBI, BKJIFOYas1 I‘GO(I)I/BI/I‘-IGCKI/IG;

croco0 OPHUCHTHUPOBAHUA KEpHA HJIUM CbEMKHU CTCHOK CKBaXXWH, a4 TAKXE MCETOAbI OIPCACICHUA
HNCKPHBJICHUA CTBOJIa CKBAKHUHBI;
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METOJIMKY JOKYMEHTHPOBAHUS KEPHA, BKIIIOUYAIOIIYIO €ro (poTorpagupoBaHue;
KOJIMYECTBO M YUACTKU OTOOpa 00pa31ioB Isl ONpeAesIeHHs] (PU3NKO-MEXaHUYECKUX CBOWCTB;
COCTaB T'HJIPOTEOJIOTMUYECKUX HCCIIEJOBAHUN;

IJIaH U ICOJIOTUYCCKUE Pa3pE3bl C BI/I3yaJ'[I/ISaHI/ICI71 CTBOJIOB CKBAXXMH W HNPCANOJIaracMbIX I'paHHIL
MEepeCCUCHUS pa3pbIBHBIX HapyHleHHfI, I'COJJOTHYCCKHUX KOHTAKTOB,

MEpOIPUATHST 10 KOHTPOJIO KayecTBa OypeHus, TMOBBIIIEHHUIO BbIXOJAA KEpHA M €ro
JOKyMEHTUPOBAHU;

COCTaB U METO/Ibl 1a00PaTOPHBIX UCIIBITAHUM;
TpeOOBaHUS K OTYETY O MPOBEJACHHBIX paboTax.

19. PesynbraThl T€O(PU3NYECKUX HCCIECIOBAHUM, BBITIOJHEHHBIX B HWHXEHEPHO-TCOJOTHUECKUX
CKBQ)KHMHAX, TOJKHBI OBITH COMOCTABIEHBI C MHKEHEPHO-TEOJIOTUYECKUMU MTOKA3aTENSIMH, TOTYyYCHHBIMU
MIpU JOKYMEHTUPOBAHWU KEPHA COOTBETCTBYIOIIECH CKBAXKUHBI.

20. PaboThl (CKBaKMHBI), MPOBOJUMBIC (HCIOJIb3YEMble) B HCCIEIOBAHHUIX JIOKYMEHTHPYIOT.
JlokymeHnTanus paboT (CKBa)KHMH) BKJIIOYAET:

[IACIIOPT CKBAXKUHBI;
aKT O 3aJI0’KEHUU CKBaXKUHBI;

aKThl O IPOBEACHUN KOHTPOJIBHBIX 3aMEPOB KOOPIMHAT YCThsl CKBAYKUH;
aKT UHKJIMHOMETPHH;

re0JIOr0-TeXHUYECKUN Haps/ ¢ IPOSKTHBIMU U (PaKTUYECKUMHU JaHHBIMU;
OypOBOH >KypHaJl, 3alOJHAEMBbINA Ha KaXKAYI0 OTJIEIbHYIO CKBOXKUHY;
KypHaJI JOKYMEHTAIU1 KEPHA;

YPOBEHb IOJI3EMHBIX BOJl HA MOMEHT 3aKPbITHSI CKBAXKUHbI;

aKThl O JINKBU/IALIUN CKBAYKUH.

21. HpI/I AOKYMCHTAIlMU K€pHA HCO6XO)II/IMO BBIACIATE CCTCCTBCHHBIC TPCIIMHBI OT MCXaAHUYCCKHUX
Ha OCHOBC XapaKTCPHBIX UX ITPHU3HAKOB.

22. V3 cratuctuueckoil 00pabOTKH UCKIII0YAeTCs 30Ha JIpo0sieHHs, 00yCIOBIEHHAs HapyIIEHUIMU
TEXHOJIOTUH OypEeHHUS.

23. UccnenoBanusi KepHa NTOKYMEHTHUPYIOT C MHTEpBajioM He Oosiee 3 MerpoB. Ilo pesynmpraTtam
UCCJICIOBAaHMM OJKHO OBITH MPECTABICHO CBEICHUI HE MEHEe:
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MHTEpBaJI B3ATUSA NPo0 (M);
BBIXOJ1 KepHa, %o;

OIMKMCAaHUC TOpOoJA: TuIll, MHOBET, COCTaB, CTPYKTYpa, BTOPUYHLIC HN3MCHCHHA, CJIOUCTOCTD,
CJIaHIICBATOCTD,

MOp(OJIOTHIO, FEHE3HC;

3aIlOJTHUTENh TPEIIHH, €r0 COCTaB, MOIIHOCTB;
MOJTyJIb TPEIIMHOBATOCTH, TP./M;

KadecTBO MaccuBa ropasix opoa (RQD, %).

24, I[OKYMCHTI/IpOBaHI/Ie CTPYKTYPbI OpUCHTUPOBAHHOI'O KE€PpHAa CKBAXXUH BBIITIOJHACTCA IJIA Kaxgon
INTIOCKOCTH OCJIa0JIeHUS U JOJIDKHO COACPKATh:

riyOUHY TIOCKOCTH OCNIabJIeHHS, M;

THII HApYILICHHUS,

yIoJ K OCH KepHa, Irpa.;

YIoJl OT JUHUU OPUEHTUPOBAHUSA, TPaLl.;
XapaKTEPUCTUKU LIEPOXOBATOCTH;

THII 3aII0JIHUTENS TPEIIMH U €ro XapaKTEPUCTHKA.

25. KomuyectBo oTOMpaeMbIXx Mpo0d H3 KEpHA OMpeAensercs 3aJadyaMd  HUCCIEJOBAHUM,
HEOJHOPOIHOCTBIO TETPOrpaduyecKoro CocTaBa M CBOMCTB TOPOA U JOHKHO OBITH 0OOCHOBAaHO B
nporpaMMe HWH)XEHEPHO-T€OJOTMYeCKHX HuccieqoBanuil. Pasmep mpoObl JOMKeH obecrneuyuBaTh
IPEJICTAaBUTEIIEHOCTD PE3YJIBTATOR.

26. HpI/I HaJIMYUU NMOA3CEMHBIX T'OPHBIX Bpra60TOK HJIN BBIABJICHHUU ITYCTOT NpOIpaMMa MHKCHCPHO-
T'€OJIOTHYCCKHX I/ICCJ'IC)IOBaHI/Iﬁ AO0JDKHA npeaycMarpuBaTb JOKYMCHTUPOBAHHUE, BKIIIOYAIOMICC!:

reoJ0ru4ecKoe OMUCaHue 0 BCe ATMHE BBIPAOOTKH;
(doTorpaduu CTEHOK BHIPAOOTOK;

NpEeJCTaBICHUE Ha IUIaHe BBIPAOOTKM MECT pacHOJOXKEHUs YYacTKOB oOTOopa mpod s
omnpezaeneHus: GU3NKO-MEXaHUYECKUX CBOMCTB MOPOI;

YKa3aHHC Ha IJIaHC BBIpa6OTKI/I MCCT IIPOBCACHUA 3aMCPOB TPCUINHOBATOCTU I'OPHLIX MOPOX;
KypHall pE3yJIbTaTOB MACCOBBLIX 3aMCPOB TPCHIMHOBATOCTH C YKAa3aHHMEM PACIIOJIOKCHHUA TOUYCK

HBMCPCHHﬁ, OPHUCHTHUPOBKU TPCIIUH, PACCTOSAHHUA MCKAY TPCUIMHAMHU CMCKHBIX CHUCTCM, MHPUHbI
PACKPBITHA TPCHIUHEBI, ICPOXOBATOCTHU €€ CTCHOK U THUIIA 3aIIOJIHUTCIIA TPCIIUHBI.
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27. nsa ob6wvekToB Il kimacca OmacHOCTH JOMKHO OBITH MPOBEIEHO WHKEHEPHO-TEOJIOTUYECKOE
paliOHUpPOBaHKME yJacTKa HEJp MyTeM BBIJCICHHS Ha IUIaHEe, pa3pe3e /Uil B TPEXMEPHOM IPOCTPAHCTBE
obracteii (TOMEHOB), B TPaHUIIAX KOTOPBIX MACCUB FOPHBIX MOPOJ 00JIaaeT OJUHAKOBBIMHU HHXKEHEPHO-
TeOJIOTHUYECKUMHU XapaKTEPUCTHKAMU.

Z[J'Iﬂ MCCTOpO)i(,Z[CHHfI, CJIOKCHHBIX OUCHCPCHBIMH IMOPOAAMHU, BBIIIOJIHACTCA I'COMCXAHUYCCKOC
paﬁOHHpOBaHI/Ie. I[J'IS{ MGCTOPO)KHGHHﬁ, CJIOKCHHBIX CKaJIbHBIMKW W II0JIyCKaJIbHBIMU IIOPOJaMH,
MMPOBOJATCA TCOMEXaHUYCECKOC U CTPYKTYPHOC paﬁOHHpOBaHHC.

28. Ilpn npoBelEeHWH TI'€OMEXaHWYECKOrO0 PaHOHUPOBAHMS OINPEACISAIOT TPAHULBI YYacTKOB, B
Ipeesax KOTOPBIX IMPOYHOCTHBIE CBOMCTBA MAacCUBAa TOPHBIX IMOPOJ CUUTAKOTCS ONHOPOAHBIMU. Ilpu
OINpe/IeNIEHUN TpaHMI] FeOMEXaHUYECKH OJHOPOAHBIX YYACTKOB (JJOMEHOB) YYMUTBHIBAIOTCS KOHTAKTHI
neTporpauyeckux pasHOCTEH, BTOPHYHBIX HM3MEHEHUH, HAPYUIEHHOCTH. MMHHMAalbHBIE pa3Mepsl
Y4aCTKOB JOJKHBI ObITh COU3MEPHUMBI C BBICOTON paboUuX YCTYIIOB.

29. Ilpu npoBeneHUM CTPYKTYpPHOTO pallOHMPOBAHUS JOJDKHBI OBITH YUTEHBI TEKTOHHYECKHE
pa3jIoMbl, OCH CKJIa/J0K, KOHTAaKThl IeTporpauyeckux pa3HOCTEH, OrpaHMYMBAIOIIME YYaCTKH, B
npelenax KOTOPbIX CTPYKTypa MaccuBa IOPHBIX IIOPOJ CUYMTAETCS OJHOPOIHOM, OCHOBHBIE CUCTEMBI
TPELIVH.

IIpunoxenune N 2

Kk DeepanbHBIM HOPMaM U MTpaBUIIaM

B 00JIaCTH MTPOMBIIIICHHOW 0€30M1acCHOCTH
"IIpaBuiia o0ecrieueHrs yCTOHYHMBOCTH

OOPTOB U YCTYIOB KapbepoB, pa3pe30B

¥ OTKOCOB OTBaJIOB", YTBEP)KIEHHBIM MTPHUKA30M
denepanbHON CITYKOBI IO YKOJIOTHIECKOMY,
TEXHOJIOTHUECKOMY U aTOMHOMY HaA30py

or" " 2020r. N

rmaPOreoJIOrM4YECKOE U3y4EHUE MECTOPOXOAEHUA

1. HpI/I TUAPOTCOJIOTMYCCKOM H3YUYCHHU MECTOPOXKACHHUA HOJDKHBI ITPOU3BOJUTLCA pa6OTBI B
COOTBCTCTBHHU C Taﬁ]’[HHefI 1.

Ta6nuua 1 - Bugbl rmgporeonornyecknx pabor B 3aBUCUMOCTU OT CTaAAMM OCBOEHUSA
MeCcTopOXAeHUsA

Craaus oCBOEHHUS Busr pabot
MECTOPOKIACHUS

[TouckoBbIx 1 o1leHOYHBIX | OpoOOBaHME B OJMHOYHBIX CKBAKUHAX.
pabot Habmronenus npoaomKUTebHOCTRIO HEe MeHee 1 Tofa 3a
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YPOBHEBBIM PEKUMOM MOJ3EMHBIX BOJI B IPOOYpPEHHBIX
CKBaXXMHaX.

JletanbHOil pa3Beaku KycToBbie onnpo6oBaHusI OCHOBHBIX BOJJOHOCHBIX TOPU30HTOB.

MECTOPOXKICHUS Habmronenus 3a pesxuMOM MOA3EMHBIX U TOBEPXHOCTHBIX
BOJI.

Jounsyuenue OunbTpalMOHHbIE OIPOOOBaHMS TOPHBIX OPOJ Ha

MECTOPOXKICHUS JIOKQJIbHBIX y4aCTKaX MECTOPOXKICHUS.

(yrouHeHue

TUIPOTeOIOTUYECKUX

[IapaMeTpOB OTAEIbHBIX

Yy4aCTKOB MECTOPOXKICHHUS)

OkcIutyaTanus Habmroienus 3a TeXHOT€HHBIM THAPOIMHAMUYECKUM

MECTOPOKICHUS PEKMMOM C BBISIBIEHUEM YCIIOBUIN AKCIUTyaTallMM JPEHAKHBIX
COOPYXKEHHM, CKOPOCTH CHU)KEHUSI HATIOPOB B MPUOOPTOBBIX
MaccHBax 10 Mepe Pa3BUTHS TOPHBIX PadOT.

2. O0beM TUAPOreoOTHYECKUX HCCIEIOBAaHUM OMPENeNsIeTcs CI0KHOCTBIO T'MIIPOre0JOrHYeCKUX
YCIIOBUIT MECTOPOXKICHHS U CTaIuel ero 0CBOeHUs (Tadmuip! 2, 3).

Tabnuua 2 - Mpu3HaKM CIOXHOCTU MECTOPOXAEHUM MO TUAPOreosIorM4ecKomy
CTPOEHUIO

CI10’KHOCTD [IpocToe CioxHoe Oco60 coxkHOE
TUJIPOT€0JIOTNYECKOTO
CTPOEHHSI MECTOPOXKICHUS

N3meHunBOoCTh TeoMeTpuu | MOHOTOHHOE Hesbimepxannoct | Beicokas

KpOBJIH u MMOJOIIIBEI | 3aJIeTaHue, b 1O MOIITHOCTH U3MEHYUBOCThD
BOJIOHOCHBIX ~ TOPHU30HTOB | BBIIEP’KAHHOCTh MOIITHOCTH
(KOMILIIEKCOB) MO0 MOIIHOCTH

3menunBoCTD He 6onee uem B 2| o 10 pa3 bonee yem B 10 pa3

(UIBTPAIMOHHBIX CBOWCTB | pa3a
BOJIOHOCHBIX ~ TOPHU30HTOB
(KOMILJIEKCOB) u
BOJIOYTIOPOB

H3meHunBOCTH nutanus | He Gonee uem Ha|bonee 4yem Ha|HesBHas

MIOA3EMHBIX BOJ 50% B romoBoMm|50% B Tro010BOM | BBIPa)KEHHOCTH

LUKJIE LUKJIE MCTOYHUKOB IUTaHUS
HEYCTaHOBJICHHOTO
IIPOUCXOXKICHUS.
Pacuer npowusBomutcs
TUTS Hanoboiee
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ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlmOC
[ata coxpaHeHnus: 06.07.2026

HeOJIaronpHusATHBIX
YCIIOBHUI1 TUTAHUSL.

Tabnuua 3 - MMHUManbHbIE 06 bEeMbI rMAPOreoNIorM4eckux paboT B 3aBUCUMOCTM OT
CINOXXHOCTU rMApPOreosiorM4eCKnx yCcroBun n ctTagmm oCBOEHUA MeCTOPOXAEHUA

Cragus Bup pabot O06mwem pabot B 3aBucumMoctd | PesynbTarel pabot
OCBOEHUS OT CTENEHH CII0KHOCTH
MECTOPOXKIE T'HJIPOre0JI0TNYECKOTO
HUS CTPOCHUST MECTOPOKACHUS
[Ipoctoe | Cnoxknoe | Ocobo
CII0)KHOE
OnuHo4YHOE
onpoOOBaHUE B
OpueHTupOoBOYHAS
CKBQ)KMHAX Ha
o . BEITUYHMHA
KaKIBIM BOJTOHOCHEIN | 1 3 6
) KodpunmeHTa
TOPU3OHT Ha | kM
bunbTpanun
UCCIIETyeMOr0
ydacTKa B IUIaHE, IIT.
[TonckoBBIX AGcooTHBIE
" OTMETKHU ypOBHEH
OIIEHOYHBIX B B B BOJIBI B TIABOJIKOBBIH
Y MEKEHHBIN
pabor HaOmronenus 3a MEXKEHb | MEXEHD 2 | MEXXEHD HepHO
YPOBHEBBIM pexuMoM || pa3 B |pa3a B 3 pa3a B PHOZ,
MOJI3EMHBIX BOJI B MECSIII, B | MECSII, B | MECHII, B HHTCHCUBHOCTS
’ ’ > | MHQUIBTPALIMOHHOTO
THJIPOTEOIOTHYECKHX | IABOJIOK | MABOJIOK | MABOJOK | o
CKBa)KMHAX IpasB |2pazaB |3 pa3as ’
TUJIpaBIMYECKOE
HEZENI0 |HEAENI0 |HEIEII0
COIIPOTHBIICHUE
JI0’Ka BOJIHOTO
o0BeKTa
Koaddurmentor
BOJIOIIPOBOAMMOCTH
KycroBoe u p
. |ompoboBanue
JeranpHoii MIbE€30IIPOBOIHOCTH,
a3BEJIKH OCHOBHBIX napamer
p BOJIOHOCHBIX 1 3 6 P p
MECTOPOXKE ) nepeTeKaHus,
TOPU30HTOB Ha | kM
HUS THJIPaBIMYECKOE
HCCIIETyeMOr0
COIIPOTHBIICHUE
yd4acTKa B IJIaHe, MIT.
JI0’Ka BOJIHOTO
00BeKTa
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AOCOIIOTHBIE
OTMETKHU YPOBHEU
B B B BOJBI B HaB(i,ZIKOBHﬁ
MEXEHb |MeEXeHb 2 | MEKEHb 1 MEAKCHHBIA
Haomronenus 3a I pa3B |pazaB 3 pazaB TICPHOL,
PEKUMOM TIOJI3EMHBIX | MECSAII, B | MECSII, B | MECSIII, B MHTCHCHBHOCTD
MHOQUIBTPATHIOHHOTO
Y IOBEPXHOCTHBIX BOJI | TABOJOK |IAaBOJIOK | MABOJOK
IpazB |2pa3aB |3 pa3zaB TATATHA,
HEACHIO |HEACIIO |HCACIIO THAPABIIMACCROT
CONPOTUBJICHUE
JIOKa BOJHOI'O
00BeKTa
[ousyuenne
MecTopoxae | DHuIbTpalmoOHHbIE
HUS onpoOOBaHUS TOPHBIX
(yrouHnenue |mopoJi, HaOIHOACHUS
TUAPOTE0JI0 |3a PeKUMOM Omnpenensaercst NpOEKTHON VYTouHeHne
THYECKHX MOJI3EMHBIX U 00 CreHaTN3UPOBAHHON THAPOTEOJIOTUYECKUX
apamMeTpoOB | MOBEPXHOCTHBIX BOJl | OpraHU3aluen rnapameTpoB
OTJEIBHBIX |Ha JOKAIbHBIX
Y4aCTKOB y4acTKax
MECTOPOXKE | MECTOPOKICHUS
HUSA)
YTO4YHEHHE yCIOBUI
HaGmonenus 3a dhopmupoBaHms
TEXHOTCHHBIM BOJIOTIPUTOKOB B
TUAPOAMHAMUYCCKAM TOpHBIE BBIPAOOTKHU U
PEKUMOM C rnapameTpoB
BBISIBIICHHEM YCJIOBUI JIPEHAKHON
DKCIuTyarall | 3KCIUlyaTaluu CHCTEMBI.
ns JTPCHAKHBIX Ornpenensercst MpOeKTOM KagecTBennas u
MECTOPOXKE | COOPYKEHUH, 0TpabOTKU MECTOPOKACHUS KOJIMYCCTBCHHAS
HHS CKOPOCTH CHIDKCHHS XapaKTEePUCTHKA
HaIopoB B pasrpy3ku
MPUOOPTOBBIX IOJI3EMHBIX BOJI,
MaccHBax o Mepe XapakTep u
Pa3BUTHS TOPHBIX MaciTa0bl
pabot (GUIBTPALMOHHBIX
nedopmarmit

3. Pesynbrarsl

THIPOTEOJIOTUYECKUX MCCIEAOBAHUN SIBIISIFOTCS. MCXOJHBIMU JIaHHBIMM IS
KaTMOPOBKM MOJENH U pacdera MmapaMeTpoB (QHIBTPAMOHHBIX MPOIECCOB AaHATUTUISCKUMHU METOIAMHU.
B c10xHBIX 1 0c000 CIOXKHBIX YCIOBUAX MPUMEHSETCS YUUCIEHHOE Te0(MIBTPALMOHHOE MOJICIINPOBAHHE
B JIByMEPHOM MJIM TPEXMEPHOM IPOCTPAHCTBE. Pe3yabTaToM reoQuIbTPallHOHHBIX PACYETOB SBISETCS
NpOrHO3 Hambosee HeONMaronpHUATHBIX YPOBHEH M JaBiIeHHs MOJA3E€MHBIX BOJ B TPaHMLAX H3ydaeMOro
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[lokyMeHT npegoctasneH KoHcynbTaHTl0C

[ata coxpaHeHnus: 06.07.2026

MacCCHBa I'OpHBIX MTOPOJ Ha CTAAUAX OCBOCHUA MECCTOPOKACHU.

ITpunoxxenune N 3

Kk DeiepanbHBIM HOPMaM U ITpaBUIaM

B 00JIaCTH MPOMBILIUIEHHON 0€30IacHOCTH
"[IpaBuia obecrieyeHust yCTOWYUBOCTU
OOpTOB U YCTYINIOB KapbepoB, pa3pe30B

¥ OTKOCOB OTBAJIOB", YTBEPKIAEHHBIM ITPUKA30M
DdenepanbHO CyKOBI [0 IKOJIOTHYECKOMY,
TEXHOJIOTMYECKOMY U aTOMHOMY HaA30py

oT

BbIBOP PACHETHbIX CXEM
AE®OPMUPOBAHUA U OLLEHKA YCTONYNBOCTU
BOPTOB U YCTYNOB KAPLEPOB, PA3PE30B

"o 2020r.N

1. OI_IeHKa yCTOfI‘lPIBOCTPI 60pTOB U YCTYHOB KapbC€poOB, pPa3pe30B B 3aBUCHUMOCTU OT ITalla
IMPOCKTUPOBAHUA U OTpa6OTKI/I OTKPBITBIM Crocooom JOJIXKHA BBIIIOJHATHECA METOAaMHU, OCHOBaAaHHBIMU Ha
TCOpHUU IPCACIIBHOTO PAaBHOBECUA, YHUCICHHBIM H (I)I/I3I/ILIGCKI/IM MOJCIIMPOBAHUCM B COOTBCTCTBUH C

Tabauen 1.

Tabnmua 1 MeToabl

OLEHKM YCTOMYMBOCTU OOPTOB KapbepoB, pa3pe3oB Ha
pPa3nuyHbIX 3Tanax MX NPOEeKTUPOBAHUA U OTPabOTKM

DTan NpoeKTUPOBAHUS U Meron Mertonpl, YucneHHbie Mertobl
0TpabOTKHU Kapbepa, pa3pesa | aHaOTUil | OCHOBAHHBIE u Gusnyeckoro
Ha TEOPMU | BAPUALMOHH | MOJECIHUPOBAHUS
HPENETLHOTO | BIA METOMBI | M CHIENUATIbHBIE
paBHOBECHUS MCCIIEI0BAHMS
[MpennpoexTHbIE pabOTHI U © © ©
BpeMeHHBIX KOHIULUA © I © ©
T30 | mocrosmmmix © L © ©
KOHAULUI
[poekTupoBanue © 3 © ©
o L ¢ o

[IposiBneHue KpUTUYECKUX
nedhopmaruii npu
AKCIUTyaTaluu
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TexHuueckoe © U © ©

NEPEeBOOPYKEHUE Kaphepa

nen

0" . IUTS BCeX OOBEKTOB BEJIEHUS TOPHBIX PaboT;
«®» - 111 00BEKTOB BeJIeHUs TOPHBIX paboT II kiacca omacHOCTH ¥ IPU KOMOMHHUPOBAHHON
pa3paboTKe MECTOPOKICHHUS,

"O "

- KaK JIOTIOJIHUTEIBHBIN METOI (110 PEeIICHHIO CIICIIUATU3UPOBAHHOMN OpraHU3alin)

2. Ilpu oueHKe yCTOWYMBOCTH OOpPTOB M YCTYNOB KapbepoB, DPa3pe30B HCXOJHBIE aHHbIC
BBIOMPAIOTCS B COOTBETCTBUM C BBIOPAaHHOM MOMENbIO J1e(DOPMHUPOBAHUS U KPUTEPUEM DPa3pyLICHHS
npuOOpPTOBBIX  MAacCHUBOB, CO3/JaHHOM Ha OCHOBE HHKEHEPHO-T€OJOTHYECKOrO0 M3y4YeHUs U
pPalOHMPOBAHUS MECTOPOKICHHUS.

3. B xauectBe HUCXOJHBIX JAaHHBIX HWCIOJb3YIOTCA (1)I/I3I/IKO-MGX3HI/I‘-I€CKI/I€ CBOMCTBAa MaccHuBa
TOPHBIX TOPOA U HOBCpXHOCTCfI oca0JIeHHS.

4. KoppeKTUpOBKY UCXOJIHBIX JAHHBIX IS BBHIIIOJHEHUS pacyeTOB yCTOHYUBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B JIOMYCKAeTCS OCYIIECTBISATh HA OCHOBAHWU HATYPHBIX JAHHBIX U PE3yIbTaTOB
HAOIOCHUH, OTpakaroluX (PaKTUYECKOe COCTOSTHIE MPUOOPTOBOTO MaCcCHBa.

5. Yuer @QopmMbl Kapbepa, paspe3a B IUIaHE IPOBOAUTCS [0 PEIICHUI0 MPOCKTHOM WM
CIEMAJIU3UPOBAHHON OpraHU3alMy ITyTEM PEIICHHS TPEXMEPHON 3a/1aUN.

6. [TapameTpsl OOPTOB U YCTYIOB KapbhepoOB, Pa3pe30B OMPEACISIOTCS B COOTBETCTBUU CO CXEMOH,
MIPUBEJICHHON HA PUCYHKE 1.
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Pucynok 1. Cxema koHCTpyKUuu 60pTOB 1 ycrynos: h, Hy,, H; - cooTBeTcTBEeHHO BBICOTa yCTyma,
Ipynn yCTyNnoB, OOpTa; @, ayy, Axys, ar. - COOTBETCTBEHHO, YroJl OTKOCAa YCTYIa, Yrojl OTKOCa TPYIIIbI
YCTYNOB, KOHCTPYKTHBHBII YT0JI 0TKOCA IPYMIIbl YCTYIIOB U YTOJI OTKoca 0opTa Kapbepa, paspesa; B, By, -
COOTBETCTBEHHO, IIMPUHA MPEAOXPAHUTEIBHON 1 TPAHCIIOPTHOM OEpMBI

7. Onpenenenve Haubosee HANPSHKEHHOM MOBEPXHOCTU CKOJIBKEHUS MPOM3BOAMTCS HAa OCHOBE
AHAJTUTUYECKUX PacueTOB MJIM IyTEeM BHIOOpA U3 MHOXECTBA MOBEPXHOCTEH OCIa0JIEHUs] TOBEPXHOCTHU C
MUHUMAaJIbHBIM K03()PUIIMEHTOM 3amaca yCTOWYMBOCTH.

8. Ilpyn mocTpoeHMHM MOBEPXHOCTU CKOJBXKEHUSI ONPENEIAIOT MOJIOKEHUE TPEIIUHbI OTpPhIBA,
yXOJAIIeH B MacCUB Ha rTyOuHy Hoo:

H, =% =25 o45-0,50)
y o

90

(1)

P

O,
rae: O - NpOYHOCTH MOPOJ Ha 0aHOOCHOE cxkartue, MIla; C, - cuemnenue B maccuse, MIla; -

yTOJI BHYTPEHHET O TPEHUs, Tpaj.; Y oGbemmbIi Bec, MH/M3.

9. Ha sTane npeAnpoeKTHBIX paboT JOMYCKAETCs 10 PEIICHUIO CTICIIHAIM3UPOBAHHON OpraHU3alnN
OTIpeeIIATh TapaMeTpbl OOPTOB U YCTYNOB Kapbepa, pa3pe3a METOA0OM aHAJIOTHH.
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10. IIpu pacyere yCTOHYMBOCTH OOPTOB M YCTYIIOB KaphepOB, pa3pe3oB, B TOM YHUCIE C YYETOM
BO3JICHCTBUS CCHCMUYECKHX CHJI U HArpy30K OT T'OPHOTO OOOPYIAOBaHHS, C HMCIIOJb30BAaHHEM TCOPHH
NpPEJCILHOTO PABHOBECHS, MPHUMEHSIIOT METOJbl aJreOpandyecKkoro WM BEKTOPHOTO CIIOKEHHS CHII
(MHOTOYTOJIBHHKA CHJI), @ TaKXe METOJbl, YIOBJIECTBOPSIONIME TPEM YPABHEHUSAM PaBHOBECHS (CHIT W
MOMEHTOB).

11. Cxema pacueTta METOAOM anreOpandeckoro CIOKEHHs CUJI IIPUBECHA Ha PUCYHKE 2.

PI/ICYHOK 2. Pacuer YCTOﬁqHBOCTH O6BOI[H€HHOFO HN30TPOITHOI'O OTKOCa C YUYETOM BO3I[€I>10TBHH
CENCMUYECKUX CHJI METOJOM a.HI‘66paI/I‘-I€CKOF0 CJIOXKCHUSA CHJI

> (P cos i, + P COS@=M) _ 1y 4 APcos(45+0,50,)— O, sin & )igp, + ¢, + A

n= coso
Z (Psiny +P° sin(a = ) +APsin(45+0,5¢,)+Q,siné, + B
coso
2)
_ Hi,i—l + Hi,i+l
4 2 61 (3)
AP — Po6
1 b
a+2-—
3| tg(45-0,5¢) @)
Q:=Ko-Ki-P-k:(5)
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8
rze: P - Bec 6ioka, MH; & - yron otkoca, rpan.; Hi YroJl HaKJIOHAa OCHOBaHUs OJIOKa, rpam.; '
- Bec "cBOOOAHOW" (HaxoJsUICHCS BBIIC JIMHUU OTKOCA) BOJBI B mpexaenax Oinoka, MH; D; - cuma

ruapocratudeckoro maenenus, MH; Hi;, Hiii - Hamop Ha rpansx OmokoB, MH; i - miuHa ocHOBaHUs

070Ka, M; Vs . IUIOTHOCTH BOZbL, MH/M?; AP . yaenbHas Harpy3ka ot obopynoBanus, MIla; Py - oOmmii
BeC 000pynoBaHHs/coopykeHus, MH; a - cpeqHee paccTOsSTHUE MEXIy OIMOpaMH, M; b - pacCTOsHHE OT
Kpasi 000pyIOBaHUS/COOPYKEHUS 10 BepxHel OpoBkH, M; Q; - ceficmuieckast cuna, MH; S - YTOJl MEXIY
MMOBEPXHOCTHIO CKOJIbKEHUS M HAIPaBICHUEM CEHCMHUYECKON CHJIbI, M3MEPEHHbIH B BEPTHUKAJIbHOU
IUIOCKOCTH, Tpal.; Ko - kKoadduimeHT, yunThBarONi Ha3HAYCHHE COOPYKEHHS U €r0 OTBETCTBEHHOCTh
(t.e. ana kapbepoB mnpuHuMaroT 1,5, mns orBamoB - 1,0); K, - xoadduiuent, yduTeIBaromui
JI0ITycKaeMble OBpexIeHus 30aHuil u coopyxxkenuit (K, = 0,25 mns 6opros u K, = 0,12 ans yctynos u
OTKOCOB OTBaJOB); K. - KO3hHUIMEHT CEHCMHUYHOCTH, KOTOPBIH TMPEACTABISET COOOW 3HAYCHUS
YCKOpeHHUs KonebaHuii B JONMAX g; A - [ONOJNHUTENbHBIE yIepkuBawmue cuinsl, MH; B -
JIOTIOJTHUTENbHBIE CABUTaroIue cuiinl, MH.

12. Cxema pacdeTa METOJJOM BEKTOPHOTO CIIOKSHHS CHJI PUBEJICHA HA PUCYHKE 3.

17 [
cl l !
1.2 \ P, w
7
pr
| «u
R
H PZ 2 / c"? R’
Chy 4
& -ﬂo*”ﬂ_r-“
B EELaY
= ”f-“" — D23 Pn
1 - o
| "
" D; y R, o
P L
S 3/"" Cls
A €
Pn
R3

Pucynok 3 - Cxema pacyera YCTOMYMBOCTH OOBOAHEHHOTO H30TPOITHOTO OTKOCA C YYETOM
BO3JICCTBHUSI CEMCMUYECKUX CHUJI METOJIOM BEKTOPHOIO CJOXeHus cwi: P; - Bec paccMarpuBaeMoro
omoka, MH; Clijyy, Clijy, Cli - cumbl cHemieHus, HampaBlieHHbIC MapalIeIbHO COOTBETCTBYIOIIUM
rpaaunam 610koB, MH; Diivi, Diii, Di - cuiibl rumpocTatnueckoro naBieHUs MO TpaHuiiaMm 0J0koB, MH;

Riii1, Rij1, Ri - peakuun no rpanunam 6yokoB, MH; S - celicmuueckas cuna, MH; 'B - YroJl HaKJIOHa
CEHCMUYECKOU CUJIBL, TPAI.
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(pen. ot 24.03.2026) [JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

13. BbiOop pacueTHBIX CXEM OINpenesieTcss Ha OCHOBE aHAIM3a Te0JIOr0-CTPYKTYPHOTO CTPOCHHUS
npuOOpPTOBOTO MAacCHBa C YYETOM MPHHITOrO Macmrada: ycTyH, Ipymna ycTymnoB, 0opT. CxeMbl u
METOAMYECKHE TOJ0XKEHUS pacueTa yCTOMYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B MPUBEACHBI B
Tabmuue 2.

14. TloctpoeHue BeIMyKIIOTO Tpoduis 60pTa Kapbepa, pa3pe3a OCYIIECTBISIETCS IMyTeM MpUIaHUSI
KaXJIOMY €ro 53JeMEHTY MaKCHUMaJbHOIO YIJIa HAkJIOHAa, O0eCledyHBAIOIIero €ro YCTOMYHMBOCTh U
YCTOWYMBOCTh BCEX TPYMI AJIEMEHTOB OOpTa, HAUYMHAS ¢ HUYKHETO HJIEMEHTa Ha ypOBHE JIHA Kapbepa,
paspesa. Jlomyckaercst MOCTpOEHUE YCTYTIOB MOJTUTOHATIBLHON (POPMBEI.

Tabnuua 2 - CxemMbl pacyeTa yCTOMYMBOCTU OOPTOB M YCTYNOB KapbepoB, pa3pe3oB
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(pen. ot 24.03.2026) [okyMmeHT npeaoctasneH KoHcynbTaHTIt0C

"O6 yTBEpXAEHUM DefepalnbHbIX HOPM U NpaBui B 06/1aCTU NPOMBIL... Alata coxpaHenua: 06.07.2026

N Pacuetnas cxema Kpatkoe onucanue VYcnoBust npUMEHEHUS
1 Jlnst peanbHOTr0 OTKOCA pacyeT OKEH BBIMOIHATHCS | OTCYTCTBUE
IyTEM TOCIIeA0BATENbHBIX MPUOIMKEHHUH C HeOIaronpusITHBIX
HCIIOJIb30BaHUEM METOIOB, TPUBEICHHBIX B MyHKTaX |MOBEPXHOCTEH OcCliabiieHus,
7 - 9 nactosero Ilpunoxenus. 7100 MOBEPXHOCTH
ocnabyieHus: HanpaBJIeHbI O]
JlonyckaeTcs onpenensaTh NpeAeIbHYI0 BbICOTY —5° < B < —60°
0TKOCA IPH 3aJ1aHHOM yrie noramenust & o yriamu:
dbopmyne:
H< Pon
4
1-,[tg 5 ciga
2 Pacuer BbInosiHsAETCS MyTEM HOCIIEA0BATENbHBIX OtcyTtcTBHE
npUOIMKEHUH ¢ UCTIOIb30BAaHUEM METO/IOB, HEeOJIaronpHusITHBIX
IIPUBEIAEHHBIX B IMyHKTax 10 - 12 HacTosmero MOBEpXHOCTEHN ocabieHus,
[Ipunoxenus. IOPOJIBI C HU3KOW HECYIIEeH
<13°
criocobrocTsi0 P
a < (45-0,5¢)
b
3 BricoTa BepTHKaIBHOTO yCTYyIa: OtcyTtcTBHE
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"O6 yTBEpXAEHUM DefepalnbHbIX HOPM U NpaBui B 06/1aCTU NPOMBIL... Aata coxpaxenus: 06.07.2026

o HEOIaronpusATHBIX
f‘ H,=H, |1+ —21g(45-0,5¢) HOBEpXHOCTEH ocnabneHus,
C 100 MOBEPXHOCTH
oca0JIeHUs HAMPaBJICHBI 10
yIIIaMHu:
He [lInpuHa NpU3MBI BO3MOKHOTO OOPYIICHUS —5°< B <—-60°
m=H,, \/ap / C tg(45-0,5¢)
4 - m=—" BricoTa BepTHKaNBHOTO yCTYyIIa HebnarompusiTHoe 3aneranue
7 "/}/ HOBEPXHOCTEN OCcabieHus,
- 20 W HAIMpaBJICHHBIX B CTOPOHY
.- /, - H! _ h’ 4 l_ t !
s =h+ 7 g ( p ) ctg ( - ) BBIpa60TaHI'-IOFO MPOCTPaHCTBA
e / npu B>o . Cxema
8 - ' ' IIPUMECHSCTCA IIPU
h' = C cos Pu ycioBuu h' <= Hy
. '
ycos(p)sin(f—-¢') CH <H,

7
/ [IuprHa MPU3MBI BO3MOXHOTO OOPYIICHHS
- — H! _ 14
7¢7//// m=(H' —h)ctg

5 Beicora ycrymna HeGnaronpusitHoe 3aneranue
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[okyMmeHT npeaoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHus: 06.07.2026

o
e
-

2C" sin & cos @'

y sin(a - f)sin(f—-¢") .

HIuprHa npu3Mbl BO3MOXHOTO O0pYILICHHS

m=H(ctgf —ctga)

MMOBEPXHOCTEN OCIIa0IeHUs,
HAIIPaBJICHHBIX B CTOPOHY
BBIPAOOTaHHOTO MTPOCTPAHCTBA

!
HpI/I'B>¢ U yrie

OTKOCa a> ﬁ

Bricora ycryna

o C'cos ¢’

y cos fsin(f3 — ) (1-[cig(@)g(B) )
[HuprHa MpU3MbI BO3MOXKHOTO 00pYIIIEHUS

m=(H—-H90)ctgf — Hctgax

VYeryn crioxeH
CHJIBHOTPEIIMHOBATBIMU
noponamu. HebnaronpustHoe
3ajieraHre oBepXHOCTEH
ocyabyieHus1, HAPaBJICHHbBIX B
CTOPOHY BBIpaOOTaHHOTO

!
IIPOCTPAHCTBA NPU p>¢ u

yriie 0TKOCa a>p

Bricora ycryna

3y1+1tg’y

- ysin(68, +6, ) (ctgy' —ciga)

C/sin o, N C; sin g,
sin B, (1gy —1g@))  sin B, (1gy —1g¢,)

VYeryn, noice4eHHbIN IByMS
MOBEPXHOCTSAMU OCNA0ICHUS
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[okyMmeHT npeaoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHus: 06.07.2026

sin(6, +5,)

gy = > >
\/ctg B, +ctg’ B, —2ctg Bictg B, cos (6, +6,)

, _sinoctg B, +sind,cig f,
sin (6, +6,)

ctgy

[upuHa npu3Mbl BO3MOXKHOIO 00pYIIEHUS

B 3J1+1g’y

~ ysin(6,+6,)

m

C/sino, N C; sin o,
sin 3, (tgy —1g¢])  sin f3, (1gy —1g9;)

3a0TKOCKA 10 HACIOEHHUIO.
Bricora ycrymna:

_ H,,
1-ctgatgl’

!

! ! C
{'=arctg| tgp' +—

ch

N

HebnarompusiTHoe 3aneranue
MMOBEPXHOCTEN OCIIa0IeHUS,
HATPaBIEHHBIX B CTOPOHY
BBIPAOOTAHHOTO TPOCTPAHCTBA

!
pu B>¢ U yrie
otkoca ¥ = p
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H = (b+2ac)++/(b+2ac)* =
_sme

sin(a - )

x[0,5 (SCtgg — ctga)SiH (a - (0,; ) +

a =

N cltge cos(a + E)COS(E —(P,;)

]

Cos @,

sin @

p—_ ma
sin(a—(o,;)x

!/
n

2C , '
x| = cos . cige ——(ctge —cigar)cos @)

C' cosg!
ysin(a—¢))

Cc =

[uprHa mpU3MbI BO3MOXKHOTO 00pYIIEHUS

H-b
m=———
2asin f

_ o_co/
=45 5
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[okyMmeHT npeaoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHus: 06.07.2026

9 Pacder BbImoOIHSETCS MyTEM MOCJIEA0BATEIbHBIX Haknonnoe u xpyroe
NPUOIKEHUH C UCTIOIb30BAHHEM METOJIOB, 3aJieraHue CJIOEB C MaJICHUEM
MpuBEACHHBIX B MyHKTax 10 - 12 HacTosmero B CTOPOHY BBIPaOOTaHHOTO
[Ipunosxxenus. IIPOCTPAHCTBA IIPU
5 a<Bf<90 B>¢
YacTHbIM clTydaeM SIBISIETCS] OTKOC, MOJACCUECHHbBIN n
HapylIieHueM. B 3ToM citydae moBepXHOCTh
CKOJIbXKEHUS B BEpXHEH 4acTHU COBIAJIAET C
HapyIICHUEM.
10 10,k Pacuer BbINONIHSIETCS MyTEM MOCIEI0BATENbHBIX [Tonoroe 3aneranue
i IpHUOIMKEHNH C UCTIONB30BAaHUEM METOIOB, TIOBEPXHOCTEH OCIabIeHuUs
' IpUBENEHHBIX B myHKTax 10 - 12 HacTosImEero om <o -5<p<25°
, ' [MpunoxeHus. p ’
L
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"O6 yTBEpXAEHUM DefepalnbHbIX HOPM U NpaBui B 06/1aCTU NPOMBIL... Alata coxpaHenua: 06.07.2026

11 N . p——m——= | Pacyer BBIIOJHAETCS MyTEM MOCIEA0BATEIbHbBIX Hanunuue ciadoro cios,
i . MPUOTMKEHUHN C UCTIOh30BAaHHEM METOJIOB, o011ee CONpPOTUBICHUE CABUTY
MpuBEACHHBIX B MyHKTax 10 - 12 HacTosmero KOTOPOTO HUKE, YEM Y
HpI/IHO)KCHI/ISI. BBIIIC3AJICTarOIIINX HOpO,Z[
H

12 Pacuer BeImosHAETCS MyTEM MOCIIEN0BATEIBHBIX Mynbsa000pa3Hoe 3ajieraHue
NpUOIMKEHUH C CTIOIb30BAaHUEM METOJIOB, MOPO/I.
IpUBEIEHHBIX B yHKTax 10 - 12 HacTod1ero
ITpunoxenus.
13 HedopmupoBanue oTKoca IyTeM u3ruda cioes Hanuuue xpyromnanaronmx
B xauectBe mpubamkeHHOT0 ¥ rpy0O0TO TMOaX01a MMOBEPXHOCTEH OCIIa0IeHUS,
JIOTyCTUMO BBEJIEHUS B YI'OJl H30TPOIHOTO OTKOCA HaIpaBJIEHHBIX B MacCUB
(o)) (Aa) (oOGpaTHOE TIazIeHNE) IpH
37 MomnpaBoOK Ha OCHOBaHUM rpaduka 60 < ,3 <90
(pucyHok 4): .
aC.’l = au3 - Aa
Jnist 6oiee TOUHOM OIIEHKH HEOOXOIUMO MTPOBOIUTH
¢buznyecKoe UM YUCICHHOE MOJEINPOBAHNUE.
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"O6 yTBEpXAEHUM DefepalnbHbIX HOPM U NpaBui B 06/1aCTU NPOMBIL... Alata coxpaHenua: 06.07.2026

14 | KomOuHanus pa3InyHbIX BHJIOB Pacder BbImoOIHSETCS MyTEM MOCJIEA0BATEIbHBIX ['eonoro-crpykrypHoe
nehopMUPOBAHUS NPUOIKEHUH C UCTIOIb30BAHHEM METOJIOB, CTPOCHUE OTIIMYAETCA OT CXEM
MpuBEACHHBIX B MyHKTax 10 - 12 HacTosmero 1 - 13 wnm npeacTaBiseT ux

[Tpunoxenus u/mim ¢ npuMeHeHHeM (PU3NIECKOTro KOMOUWHAIIHIO
WM YHCIICHHOTO MOJICJIUPOBAHUS

H, & - BricoTa, M. M yro HaKJIOHa, rpaj. 6opTa, ycryna; HB - BeICOTa BepTHKAILHOTO 0TKOCA; Hop - TIIyGHMHA TPEIIMHE! OTpbIBa, M; C

- cuermienue B Maccuse, MIla (1/m%); C' - cueruieHne no MoBepxHOCTH ocnadienus, MIla (1/m?); P . YTOJI BHYTPEHHETO TPEHHUS
!

!/
MAaCCHBa; P . YTOJI TPEHHS 110 TTOBEPXHOCTH OCIA0IeHUs, TPal.; 7 - mnorrOCTH ropusix nopox, MH/M® (T/m); ¢ - YroJ CIBHra 1o

(o) O
KOHTaKTy CJIOEB, Tpal., ¥ - cpenHss MHTEHCHBHOCTh HOPMAJIBHOTO HAIPSDKEHHS MO Haubosiee HANpsHKEHHOMY KOHTakry; 7 -

IPOYHOCTH HAa OTHOOCHOE pacTskenue, MIIa (T/M?); m - IIUpPHHA TPU3MBI BO3MOYKHOTO OOPYILCHUS; p - YT0JI HaKJIOHA TTIOBEPXHOCTH
’Bl 5 ’8 2 - yIIbl HakKJIOHA MOBEPXHOCTEN ocnabiieHus, rpam.; | W 2 - YIIbl MEXIY MOBEPXHOCTAMH
!

ocialiieHust ¥ MPOCTUPAHUEM YCTyHa, Ipaj.; v . yroJl HaKJIOHA JIMHUM CKPEIEHHs MOBEPXHOCTEeH ocnabieHus, rpan.; Vo yromu

ocialieHus, Tpa.;

HaKJIOHAa JIMHUH CKPCIICHUA HOBerHOCTefI ocla0JICHUS B ITIJIOCKOCTH, HCpHCHI[HKy.]ISIpHOﬁ IJIOCKOCTU OTKOCa, Irpan.; & . yroua

o (04
H3JI0OMa MOBCPXHOCTU CKOJIB)KCHUSA B OCHOBAHUU OTKOCA, I'pal.; o YToJI OTKOCa B CJIOUCTOM MACCHUBE, I'pal; us o YToJ OTKOCa B

Aa

HU30TPOINMHOM MACCHUBEC, I'pal; - IIOIPaBKa K YTy OTKOCa, Irpal.

3HaK MUHYC IIpH yTriax HaJeHus NOBEPXHOCTEN ociiabieHus ( ) O3HayaeT HarpaBJIeHHE B CTOPOHY MaccCHBa, 0e3 3HaKa MUHYC - B
CTOPOHY BbIpa0OTaHHOT'O IPOCTPAHCTBA.

Cxembl 4 - 6, 8 - 9, 13 npUMEHUMBI IIPH YCIIOBUH, €CJIM IPOCTHUPAHUE TIOBEPXHOCTEN OCIa0IEHHsI OTIINYAETCS OT POCTUPAHUS
MOBEPXHOCTEH OOPTOB M YCTYIIOB KaphepoB, pa3pe3oB He Oosee ueM Ha 20 rpa.
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MPOMbILL...

a - I[IpU IMOJIHOM OIIPOKHUABIBAHUHN CJIOCB 0 - Ha MOMEHT CKaudka I[e(l)OpMaI_II/II/I

(cmemenus 0,5 - 2 M u mmpuHa 3akoi1oB 0,3 -
0,6 m mpu H = 100 M; cmemenus 1,0 - 4,0 m
u mupuHa 3akoioB 0,5 - 1,0 m npu H = 200
M; OTHOCHUTEJIbHbIE IeopMalii 3a IPU3MON

o6pyurenus (5 - 10) - 107)

) ~70 200 P fot) 4

-0 70 +90 B [..)

B - [P NOABJIEHUHU BUAUMBIX TpewuH (cmewenus 0,1 - 0,2 m mpu H = 100 m; cmemenus 0,2
- 0,4 Mm mpu Y = 200 M; oOTHOCHTEJIbHBIE Ie(OPMALIMH B IPU3ME OOPYIIICHUS

2 -6)-10-)
" am, f..*%)
’
. ram

I
10
5
f

~5 =M 97 BF @, f.5)

o
Pucynok 4 - I'padvku monmpaBok K yriam MOTalIeHUs U30TPOIHBIX OTKOCOB ' TIpH OIpeleTIeHUH
l—a, =57°
IpeeTbHBIX YITIOB HAKIOHA OOPTOB B CIOMCTHIX MaccHBax Mo cxeMaM 8 u 12 Tabnuis 2:
r __ o) _ _ [¢] r __ le) _ — o r__ le) _ _ (e] r __ [e)
o' =17° 2-a,=52° ¢'=17° 3-a, =52° ¢'=24° 4-a,=52° ¢'=30°,

2

15. Ilpu 4yucieHHOM MOJAENUPOBAHMU pacueT Kod(dduiMeHTa 3amaca yCTOWYHMBOCTH OOpPTOB U
YCTYIIOB KapbepoB, pa3pe30B OCYILECTBISAETCS IyTEM IOATAIHOIO CHM)KEHUS IMPOYHOCTH HA CIABUT 10
MOSIBJICHUS B pacueTe IIaCTHUECKUX Jedopmariuii.
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MPOMbILL...

16. Koapduuuent 3amaca, MOJYyYEHHBI METOJOM CHMXKEHHMS HPOYHOCTU IPU YHUCICHHOM
MOJICJIMPOBAaHUM, HKBHUBAJEHTEH KOA(Q(UIUEHTY 3amacy, OIpeAeasieMOMY METOJaMU MPEeIbHOTO
paBHOBECHS.

17. YwncneHHbIM MOJEIUPOBAHUEM  JIONYCKAETCS ONPEAENATh IapaMeTphl  HAIPSIKEHHO-
ne(OpMHUPOBAHHOI'O COCTOSIHUS PUOOPTOBOIO MACCUBA.

18. Ilpu wucnosib30BaHUM BEPOSTHOCTHOTO IMOJXO0Ja BEPOSITHOCTh OOpYILIEHHUS OIpenessieTcs: ¢
MIOMOILBIO CTATUCTUYECKUX MHOTONIapaMETPUUECKUX METOAOB B PAMKaxX CTATUCTUYECKOW M3MEHUYMBOCTH
KaXX70ro U3 (akTopoB KakK COOTHOILIEHHE J0JAM KOA(P(UIMEHTOB 3amaca MEHbIEe WM paBHOMY | Ko
BCEMY 00bEMY MPOBEJICHHBIX UTE€PALINi, BBIPAXXEHHOE B IIPOLICHTAX.

19. Ha »ramax mNpoeKTHUPOBaHUS M OTPAOOTKHM MECTOPOXKACHUS BEPOSITHOCTHBIA IOJXO[
OPUMEHSETCS KaK JIOTOJIHUTENbHBIN [Uid 0oJiee TOYHOrO ydeTa BIUSHHUS HW3MEHUYMBOCTU (PAKTOPOB B
BbIOpaHHBIX HOPMATHUBHBIX KPUTEPUSIX YCTONUNBOCTH.

20. Ilepen mnpuMeHEHHEM BEPOSTHOCTHOTO IMOJIXOAA JOMYCKAeTCsl HCKIIOYEHHE OJHOT0 WU
HECKOJIBKUX (PAKTOPOB ITyTEM BBISBICHUS AHAIM30M YYyBCTBHTEIBHOCTH HH3KOTO BIUSHHS (aKTopa
(menee 1%) Ha pe3ynbTaThl pacyera.

21. BepossTHOCTHBINA aHAIU3 JOJIKEH IMPOBOAUTHCA OTACIBHO JJIS Pa3INMYHbIX MAcIITabOB: YCTYII,
rpymnmna ycTymnoB 1 60pT.

22. ®u3n4ecKoe MOJIECITUPOBAHUE UCIIOJIB3YETCS I OLEHKH CMEIICHUIN U ONPEEICHUS MEXaHU3Ma
neGpopMHUpOBaHUs MPUOOPTOBOIO MACCUBA MPH COOIIOACHUN KPUTEPUEB MTOA0OUS.

23. B pacuerax ycTOMYMBOCTH OOpPTOB KapbepoB, pa3pe30B JOJIKHO YUUTHIBATHCS BIUSHUE BCEX
BOJIOHOCHBIX TOPU30HTOB, MPEACTaBICHHBIX B IPUOOPTOBOM MAacCCHBE.

OII@HKa BO3MOXXHOCTH ITPOABJICHUA (1)I/IJ'H)TpaIII/IOHHBIX HC(l)OpMaHI/Iﬁ JOJDKHa OCYHICCTBIATHECA C
YU4eTOM OCOOCHHOCTEH peXHMMa IOJ3EMHBIX BOJ, TPAHYJIOMETPUUYECKOIO COCTaBa TOPHBIX IMOPOJ H
3aI0JIHUTENEN B TPEINHAX.

24. B MHOTrOJETHEMEP3IbIX MOpoJax Mpu 0OOCHOBAHMM KOHCTPYKTHUBHBIX MapaMeTpoB OOPTOB U
YCTYTIOB KaphepoB, pa3pe30B U OTKOCOB OTBAJIOB HEOOXOJWMO YUYWTHIBATH BIUSHHUE TaJUKOB Ha HX
YCTONYUBOCTb.

25. BnusiHue Harpy3ok oT 0OOpyJOBaHMs, 3AaHUNA UM COOPYKEHHH HAa YCTOWYMBOCTH YCTYIIOB
Kapbepa, pa3pes3a, CIOKEHHBIX CKaJIbHBIMU U IOIYCKAJIBbHBIMU MOPOJAMH, JOJDKHO YUUTBIBATHCS IPU
CTAllMIOHAPHOM pa3MeIlleHnH 000pyAOBaHHA. YUeT BIUSHUS HArpy3ok oT oOOpyAOBaHHUSA, 3JJaHUN WU
COOpY’KEHHUI Ha YCTOWYMBOCTH YCTYIIOB Kapbhepa, pa3pe3a CI0KEHHBIX CIa0bIMU NOpOoJaMHu (IJIMHUCTHIE,
CYIJIMHUCTBIE, CylecuaHble 0OBOJHEHHbIE) SIBIISETCS 00s3aTeNIbHBIM BO BCEX CIIydasiX, 3a MUCKIIIOUEHUEM
KPaTKOBPEMEHHBIX Harpy30K, BO3HUKAIOIIUX [IPH MEPEABIKEHIH 000py10BaHHUS.

26. Yuer ropHOro o0OpyIOBaHUs, 3aHUM WM COOPYKCHHH NpPH MX PACIOJIOKEHUU Ha Oepmax
JOJKHO OCYILIECTBIISATHCS B TUIOCKOM MocTaHoBKe (0e3 yuera OokoBoro 3axuma) mo Qopmyne 4, mubo
MyTEM YBEJIMYEHHUS BBICOTHI YCTYTa HA MOITHOCTh 9KBUBAJIEHTHOTO CJ10s1 ho:
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(peg. ot 24.03.2026) [lokyMeHT npegoctasneH KoHcynbTaHTl0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMBbILL...

h P _ Po6

a_a-b-)/_ Y

rae: P - Bec obopynoBanus (coopyxenusi), MH; P, - maBnenue, cozmaBaemoe o0OpyAOBaHHUEM,

Mlla; 7. yAENbHBIA Bec TopHOM mopoasl, MH/M?, a, b - nuHelinbIe pasMepsl 000pyI0BaHHUS, 31AHUS W
COOPYKECHHMS B ILUIAHE, M.

27. Pacyer ycTOWYMBOCTH yCTYIOB KapbepoB, pa3pe30B JOJKEH BBIMOIHATHCS JUIsl BEpXHEH dacTu
ycryna (TepBble METphl OT BEpXHEW OpOBKM) M Ha BCIO BBICOTY (pucyHOK 4). BriOop cxemsr
ne(OpMHUPOBaHUS YCTYIIOB OCYIIECTBIISETCS B COOTBETCTBUU C TabnuIei 2.

KoncynprantlIntoc: npumedanue.
Hywmepanus pucyHKOB aHa B COOTBETCTBHHU € O(UIIMATBHBIM TEKCTOM JOKYMEHTA.

Pucynok 4 - Cxema pacueTra yCTOMYMBOCTH YCTYIIa C YYETOM BIUSHUS Beca 000pyI0BaHUS, 3AaHUMH,
COOPYKEHHUI.

28. Jlnst BBIOpaHHOM CXEMBI pacdeTa OnpeAelisseTcs] BEIMYMHA TPEIIMHBI OTPhIBA 10 (hopmyie:
_ 2Cn0tg(45 - (Dn ) - })06
4 .(8)

H!

90

!
[Ipu oTpuIaTENBHON BeauuuHe — °0 [UIMHY TPEIIMHBI OTPbIBA HEOOXOIMMO MPUHUMATH PABHOM
HYJIIO.

29. Ilpu BBINOJHEHUM PACUYETOB YCTOMUMBOCTH OOpPTOB M YCTYNOB KapbepoB, pa3pe3oB
KPaTKOBPEMEHHOE CEHCMHYECKOE BO3JEHCTBUE TPHU 3EMIIETPSICEHUSAX TOJKHO YUHUTHIBATHCS IyTEM
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(pen. ot 24.03.2026) [JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

BBEJICHUS JIOMIOJHUTENLHOM TOPU30OHTANBHOM celicMuueckod cuinbl B opmyny (2). Benuuwnna
cericMuueckon cuibl Q. ompenensiercs mo popmyrie S.

JlommyckaeTcss ydeT KpaTKOBPEMEHHOI'O CEHCMHMYECKOrO0 BO3ACHCTBUSA 3a CUYET YBEJIMYCHUS
HOpMaTUBHOTrO Ko3(duinenTa 3amnaca ycroiunBocTy. [Ipy 3ToM BBOJ AOMOJIHUTENBHON TOPU30HTATBHON
ceificMu4ecKoll cuibl B ypaBHeHHUe OajlaHca Cuil He TpeOyercs.

30. MakcuManbHOE YCKOpPEHHE CEMCMUYECKHX KOoJIeOaHMM TpyHTa JOJKHO OINPEAENAThCS IpU
BEPOATHOCTH BO3MOXKHOI'O IIPEBBILIEHNS] HHTEHCUBHOCTH 3eMileTpsceHuil B TedueHue 50 set - 10%.

31. lllupuna npenoxpaHUTEIbHON OepMbl OJDKHA ONPENENSIThCS HCXOIS M3 OOecleyeHus ee
yJIaBJIMBAOLIEH CIOCOOHOCTH U MEPEBUKEHUS] TOPHOT'O 000PY0BAHUS:

B +B,

B +B,, )

B = max

riae: B, - mupuna oceinu, M; By, - mmprHa 6epMbl 1715 3a7ep)KUBaHUS TAAA0NINX KaMHEH, M; B -
MUHUMAaJIbHAs MHUpUHA pabodeil yactu OepMbl, JOCTaTOYHAs A7l 0€30MacHOro pa3MelieHus u padoThl
000pyTIOBaHUS 110 OYNUCTKE OEPM OT OCHITICH, M.

32. Ilpu BEpOSITHOCTHOW OIICHKE YCTOMYMBOCTH YCTYNOB IIMPHUHA MPEIOXPAaHUTEIHHOU OepMbl
ompenenseTcs mo GopMmye:

B = Buo + B, + By, (10)

riae: By, - mmpuHa mpu3Mbl BO3MOXKHOTO 00pyieHus, M; B, - mmpuHa pas3Bana nocie aedopmariu
C BBIIIENICKAIIETO ycTymna, M; B,y - addextuBHas mmprna GepMbl (ocTaBimasicss 4acTb OepMbl IMOCIEe
OCBIIIK U pa3Bajia BBILIEJIEKAIIETO YCTyIa), KOTOpas MIPUHUMAETCS:

- HE MEHee 2 M JUIs JTI0ObIX YCTYIIOB Kapbepa;

- 0 M I HIDKHHUX YCTYNOB MpHU J0paboTKe Kapbepa MpU YCIOBUU HHCTPYMEHTAJIHHOTO
MOHHUTOPHUHTA B PEKUME PEATbHOTO BPEMEHHU CO CIUIONIHOW 30HOW MOKPHITHS pabouell 30HBI UIU MPHU
O€E3JIF0MHOM BBIEMKE.

[Tpunoxenne N 4

Kk DenepaibHBIM HOpMaM U IpaBUIaM B 00JIACTH
poMbINUIeHHOHN O6e3onacHocTy "[IpaBuia
o0ecreyeHns yCTOMYMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEP)KJICHHBIM MpHKa3zoM DenepanabHOil ¢y xKObl
10 9KOJIOTMYECKOMY, TEXHOJIOTHUYECKOMY
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(peg. ot 24.03.2026) [lokyMeHT npegoctasneH KoHcynbTaHTl0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

1 aTOMHOMY HaJ30py
or" " 2020r. N

_ BbIBOP KO3®®PULIMEHTA
3AMNACA YCTOUYNBOCTU BOPTOB U YCTYINOB KAPbEPOB,
PA3PE30B 1 OTKOCOB OTBAIJIOB

1. HopmatuBHbIe k03¢ (pULIMEHTHI 3ammaca yCTOHYMBOCTH OOPTOB U YCTYIOB KapbepOB, Pa3pe3oB MpU
JeTEPMUHUPOBAHHOM MOAX0JIE€ BBIOMPAIOTCS B COOTBETCTBUU ¢ Tabmiuuei 1.

Ta6bnuua 1 - HopmatuBHble KO3chpULUMEHTLI 3anaca YCTOMYMBOCTM OOpPTOB M
YCTYNnoB KapbepoB, pa3pe3oB

Xapakrepuctuk | Craauum go | Dkcruryarar | [IpoexktupoBa Jlos [Ipu
a OTKoca Hayajia us u HUE OTBETCTBEHHBI | OE3ITI0/THOM
9KCIUTyaTaly | TEXHUYECKoe | TOpPaOOTKU | X COOPY>KEHUH | BBIEMKE
u MEPEBOOPYK Kapbepa B yallle
eHue (menee 3 Kapbepa
JIET), JIET
1 2 3 4 5 6

HOJ'IYCKaJ'[BHI)Ie 1 CKaJIbHBIC ITOPO/IbL

Yeryn <#> 1,50 (2,00) 1,50 1,30 2.00 1,20
VYyacTtok 6oprTa,
1,30 (1,50) 1,30 1,20 1,50 1,20
oopT
HecanHe nu I‘paBeJII/ICTBIe HOpOI[bI
YCTyI, y4acToK 1,30 1,20 1,15 1,30 1,10
oopta, 6opT
I muauCTEHIE HOpOI[BI
Yeryn 1,50 1,30 1,20 2,00 1,20

VYyacTtok 6opTa,

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

Jns  pabouyMx YCTYNOB TMOJIYCKAJIBHBIX M CKaJbHBIX IOPOJ TMPOMEXKYTOYHOIO KOHTYypa
Kapbepa/pa3pe3a U CPOKOM MX CTOSTHUS 70 1 rona mpu BeicoTe He Oojee 20 M. TOIMyCTUMO HCIIOIB30BaTh
HOpPMaTHUBHBINA K03 dumeHT 3anaca 1,2, mpu Beicote 6omnee 20 M - 1,5.

ITpu npoekTHpoBaHUM Kapbepa CO CPOKOM IKCIUTyaTalluM MEHee 3 JeT 00s3aTeabHO MPOBEACHUE
UHCTPYMEHTAJIBLHOI'O MOHUTOPHHIA B PEXKHME PEATbHOTO BPEMEHHU C MOKPBITHEM paboyeil 30HbI.
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"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu

MPOMBILL...

ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlmOC
[ata coxpaHeHnus: 06.07.2026

HepequL OTBCTCTBCHHBIX COOp}/')KeHI/II\/'I OMPEACIIACT IIPOCKTHAA OpTaHHU3alns.

2.  HopmarusHble

KO3 UIUEHTHI

3araca

YCTOMYHUBOCTH

OTKOCOB

ACTCPMUHUPOBAHHOM IMOAXOAC BLI6I/IpaIOTCSI B COOTBCTCTBHHU C Ta6J'IPII.[eI>i 2.

Tabnuua 2 - HopmaTtuBHble k03chPULMEHTbI 3anaca YyCTOMYUMBOCTU AN OTKOCOB
OTBasoB Npu AeTepMUHUPOBAHHOM NoaxoAe B CEMCMMUYECKN CMOKOMHbIX pannoHax

Twum oTBaIbHOM MacCHI

Twum ocHOBaHUS

[Ipounoe Cnabpbrit koHTakT | Crmaboe oCHOBaHUE
OCHOBaHUE (cy10¥, MOIIIHOCTBIO | (CJIOM, MOIITHOCTHIO
(ocHoBaHme He Oosiee 2 MeTpoB, | Ooiee 2 METPOB,

TPEACTABIEHHOE MPECTABICHHBIN MPECTaBICHHBIN
CKaJbHBIMH, TJIMHUCTO- TJIMHUCTO-
MOJTYyCKaJIbHBIMH U CYTJIMHUCTBIMH CYTJIMHUCTBIMH

MecYaHo- MOpOJIaMH, opoJiaMH,

TpaBUITHBIMU COIIPOTHBIICHHUE COIIPOTHBIICHHE
MOpO/IaMHu, CBHUTY KOTOPBIX CABUTY KOTOPBIX
COIIPOTHBIICHUE HIDKE, YeM Y HIDKE, YeM Y

CIABUTY KOTOPBIX HE
HUXeE, YEM Y
OTBaJILHOM MaccChl)

OTBaJIbHOM MacChI)

OTBAJILHOM MacChl)

CkaspHas oTBajbHas

1,15 1,20 1,30
Macca
Ilecuano-rIUHUCTHIC
MOPO/Ibl, CMECh MECYaHO-
POABL, 1,20 1,20 1,30
TJIMHUCTHIX U CKaJIbHBIX
opo/1,
[Tpu 6e3110/JHOM TEXHOIOTUU OTCHINKKA OTBAJIOB
Jlns Bcex TUIOB 1,10 1,10 1,15

[Ipu pacnonoxeHuu Ha OTBaJI€ WM B HEITOCPECTBEHHON OJIM30CTH OT HETO
OTBETCTBEHHOT'0 COOPY>KE€HUS, BHE 3aBUCUMOCTH OT TEXHOJIOTUH OTCHIIKI

JIJ1s1 BCeX THIIOB

1,30

1,30

1,40

OTBaJIOB

3. B ceiicMuueckn aKTUBHBIX paiioHax (cedcMUYHOCTH 7 M Oonee GamwioB mo mkaine MSK-64)
YCTOMUMBOCTh OOPTOB U YCTYNIOB KapbhepoB, Pa3pe30B U OTKOCOB OTBAJIOB JOJKHA ObITh oOecrieueHa npu
pacuerax 0e3 ydyera M C y4yeTOM JAECUCTBUSA CEMCMMUYECKOM CUIIbI OT 3eMieTpsceHuil. B nepBom ciyuae
pacueTHbIi K03 GUIMEHT 3anaca J0JKeH ObITh HE MEHEee 3HAYCHMM, MPUBEAECHHBIX U B Tabmuuax 1, 2.
Bo BTOpOM cityuae, k03¢ (UIIMEHT 3amaca ¢ y4eTOM BBEJCHHUS B pacyeT CEHCMHUECKUX CHII JOJDKEH OBbITh
HE MEHee 3HaYCHUH, IPUBEICHHBIX B TabuLe 3.
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"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu

MPOMBILL...

ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlmOC
[ata coxpaHeHnus: 06.07.2026

JlonmyckaeTcst BBIIOJHATH pacyeT YCTOMYMBOCTH Y4YacTKOB M OOpPTOB KapbepoB, pa3pes3os,
IIOCTaBJICHHBIX B KOHEYHOE II0JIOKEHHE, 0e3 yueTa CEeMCMUYECKUX CHJI OT 3€MIIETPSICEHM, MPH 3TOM
K03 puLmeHTHI 3anaca, NpuBeAeHHbIe B Tabnune 1, 10kHbI ObITh yBenndeHsl Ha 0,05 nis 7-6aribHoi
30HbI, 0,1 - nmng 8-6awmbHOW 30HBI M 0,15 - musg 9-06amibHON 30HBL, HPU 3TOM KO3(DPUIMEHTHI,
NpUBECHHBIE B Ta0nMLEe 3, HE UCTIONB3YIOTCS.

Ta6bnuua 3 - HopmatuBHble KO3chpULUMEHTLI 3anaca YCTOMYMBOCTUM OOpPTOB M
YCTYNOB KapbepoB, pa3pe3oB M OTKOCOB OTBasioB C y4YeTOM CEeMCMMUYECKUX cun oT

3eMIIeTpACeHUn
XapaKkTepHUCTHKaA OTKOCA Hanuumne oTBETCTBEHHBIX COOPYKEHUN
OTCyTCTBYIOT [IpucyTcTBYIOT
PaGouunit ycryn 1,00 -
VYeTyn B KOHEUHOM MOJI0KEHUN 1,10 1,15
bopt, ygacTok 60pTa, BpeMeHHO-HEepabouuii 6opT 1,05 1,10
OtBan (spyc) 1,05 1,10

4. HopMmaTuBHBIE KPUTEpUU YCTOWYMBOCTHU YCTYIIOB,

OOpPTOB KapbepoB M pPa3pe30B MpHU

BEPOATHOCTHOM TOJXOI€ BBIOMPAIOTCS B COOTBETCTBUU C TaOnuLeH 4.

Tabnuua 4 - HopmatuBHble Ko3acdpduuMeHTblI 3anaca YCTOMYUMBOCTUM NpU
BEepoOATHOCTHOM noaxoae
Macmirab O6acTe NpUMEHEHUs Koadduuument | Jomyctumas
3araca BEPOSITHOCTD
YCTOWYMBOCTU | OOpYyLIEHMS,
[K3Y <=1], %
Pabounii 1o 1 rona.
JlopaboTka kapbepa ¢ IpOoBEACHUEM
00513aTeIbHOT0 HHCTPYMEHTAIBLHOTO 40%
MOHHUTOPHHTA (B pEKUME PEAIbHOTO
BPEMEHU C MOKPBITHEM paboueil 30HbI).
bezntoHas TeXHOIOTHSL.
Yerymer DKcITyaTalys U TEXHHYECKOe He yaurrmacTes
NIEPEBOOPYKEHHUE.
[IpoexTrpoBanue 10 Havana
9KCIUTyaTalyu MpU YCIOBUH 30%
JOCTAaTOYHOU reOMeXaHNYECKOU
N3Y4YEHHOCTH MECTOPOXKIECHUS 1O
JTAaHHBIM OYpEeHMSI CKBaXXKHH
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(peg. ot 24.03.2026) [lokyMeHT npegoctasneH KoHcynbTaHTl0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

[IpoexTupoBanue 10 Hayaa
3KCIUTyaTalUu. 20%
Hannune oTBETCTBEHHBIX COOPYKEHUM.

JopaboTka kapbepa.

1,20 20%
besmroqnas TeXHOIOTHSL.
DKCIuTyaTaluus U TEXHUYECKOe
IEPEBOOPYIKEHHE
I'pynma P Py
[IpoekTupoBaHue 10 Hayana
YCTYIIOB o
MO 9KCIUTyaTaluu MpU YCIOBUU 1,25 15%
Y JIOCTaTOYHOM reoMeXaHNn4eCKOu
TPaHCHIOPTHBI

HU3YYCHHOCTH MECTOPOXKICHUA 11O

MU CBhE3JaMU
JAaHHBIM OYpEeHHSI CKBRXKHH

[IpoexTrpoBanue 10 Havyana
JKCILTyaTaluu. 1,30 10%
Hanu4ne 0oTBETCTBEHHBIX COOPYKEHHH.

JlopaboTka Kapbepa.

1,20 15%
Besnronnasa texHonorus.
OKcIuTyaTaluus ¥ TEXHHYECKOe
MIEPEBOOPYKEHUE
[IpoexTrpoBaHue 10 Havyana
Bbopt kapbepa | akcITyatanuu npy yciaoBUU 1,30 10%

B ICJIOM ,Z[OCTaTO‘IHOI‘/'I reoMeXaHn4eCcKon
HU3YYCHHOCTHU MCCTOPOXKICHUSA 11O
JaHHBbIM 6ypeH1/I;1 CKBa>XHWH

[TpoexTHpoBaHue 10 HavYaa
9KCIUTyaTaIuHm. 1,50 5%
Hanu4re oTBETCTBEHHBIX COOPYIKCHHIA.

5. HopmatuBHbIe KO3 GUIMEHTH 3araca yCTOWYMBOCTH U BEPOATHOCTH OOpPYILIEHUS, IPUBEICHHBIE
B Ta0nuuax 1 - 4, MOTyT ObITH CKOPPEKTHPOBAHBI JIJIs1 KOHKPETHBIX YCIOBUI HA OCHOBAHHMHM 3aKIIIOYEHUS
CHEeIMaIN3UPOBAaHHON OpraHU3al|H.

6. HopmatuBHBI KOA(D(UITMEHT 3amaca yCTOMYMBOCTH JJII OTKOCOB OTBAajoOB, (DOPMHUPYEMBIX B
peXHMe yOpaBlsieMbIX JedopMaiuii, HE perjaMeHTHpPYyeTcs. DBBIONHEHHE OTBalbHBIX paboT
OCYIIECTBJISIETCS HAa OCHOBAHHM 3aKIIOYECHUS CIEHUATM3UPOBAHHONW OpraHU3allud, MpU OOECHeuYeHUun
MOHUTOPUHIA COCTOSIHUS TUIOIIA/IOK Pa3TPy3KHU:

0o0pa30BaHUs U PACKPBITUS TPELINH;
MOBBIIICHHS] CKOPOCTU OCEIAHMS;

N3MCEHCHHA HAKJIOHA.
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(pen. ot 24.03.2026) [JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

Pa3memienue ropHoro o0OpYIOBaHHS JOJKHO HPOU3BOAUTHCS 3a MpeaeiamMH 30Hbl aKTHMBHON
nedhopmaruu.

Hepexony Ha (bOpMPIpOBaHI/Ie OTKOCa OTBaJIa B PCIKUMC YIHIPABIACMBIX )Ie(bOpMaLlI/Iﬁ JOJIKHO
npeaAmeCTBOBAaTL IMPOBEACHHUE OIIBITHO-IIPOMBIINIJICHHBIX HCIBITAaHUN C OMpCACIICHUEM KPUTCPHUCB
0e30I1aCHOTO COCTOSHHS Pa3rpy304YHbIX INIOIIAI0K U IMMOPAAKaA HeﬁCTBHﬁ, B CJIy4ac UX IIPCBBIIIICHU.

IIpunoxenue N 5

Kk @eiepanbHBIM HOPMaM U IpaBUiiaM B 00J1aCTH
poMBIIIICHHOH 6e3omacHocTH "IpaBuna
o0ecrnieyeHus yCTOMYMBOCTU OOPTOB U YCTYIIOB
KapbepOB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPKACHHBIM NpuKa3zoM DenepanbHOM CITyKObI
I10 3KOJIOTMYECKOMY, TEXHOJIOTUYECKOMY

Y aTOMHOMY Haa30py

or" " 2020r.N

3 WHXXEHEPHO-TEOJNTOM'NMYECKOE U3YYEHWUE
ycnosmn »OPMUPOBAHUA N OLLEHKA YCTONYNBOCTU OTKOCOB OTBAJIOB

I.  VYcCTOMYMBOCTH  OTKOCOB  OTB&JOB  OMNPEHEIACTCS  UHKECHEPHO-T€OJIOTMYECKUMU U
THIPOTEOIOTUYECKUMHU OCOOCHHOCTSIMH OCHOBAHHUS MPEIOJIaraéMOro y4acTKa CKJIaJWPOBAHUS TMOPOJ,
TUTIOM CKJIAJUPYEMBIX TIOPOJ M TEXHOJIOTHEH OTBasiooOpa3oBaHMs. PacyeThl yCTOMYMBOCTH OTKOCOB
OTBAJIOB BBITIOJHSIOTCS TEMH )K€ METOJAMH, YTO U PAaCUYeThl YCTOWYMBOCTU YCTYNOB H OOPTOB Kaphepos,
paspe3os.

2. Ilpu oTchINKe OTBAJIOB BO3MOXHBI TPH CXEMbI HApYIICHUS UX YCTOWYMBOCTH (Tabnuua 1).

Ta6nuua 1 - Cxembl gechopmmnpoBaHus OTKOCOB OTBanoB

N PacuerHnas cxema Kpartkoe onucanue Ycenosus
MIPUMEHCHUS
1 HannonmorBeHHbIi KonnuectBo
OIIOJI3EHD, MIPOYHBIX CKAIBHBIX
XapaKTepU3yOIIHiCs MOpOJI B OTBAJILHOM

IUTaBHOM KPUBOJIMHENHHONW | cMecHu He MeHee 80%.
MIOBEPXHOCTBIO CKOJIBKEHUS,
peau3yIoLIEncs B Tee
OTBaJIa M BBIXOAAIICH B €r0
HIDKHIOIO OpOBKY
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2 KoHTtakTHBIN [Ipn Hanuuuu Ha
(MOOIIBEHHBIN) OMON3€Hb, MTOBEPXHOCTHU
XapaKTEepU3YIOLUNCS OCHOBaHUS IPOCIIOS

MMOBCPXHOCTBIO CKOJIbXKCHH,
KOTOpas 4aCTUIHO
PCAIN3YCTCs B TCIIC OTBaJIa U
MO0 KOHTAKTY OTBAJIbHBIX
nmopoa M mopoa OCHOBAHUSA

TaJIBIX MTeCYaHO-
TIIHHHUCTBIX
OTJIOKEHHM

MOIIHOCTEIO HE

Menee 0,1 M, a Takke
npu

"paznaBauBaHun"

BECOM OTBaJa CIadbIX

CKJIAJTUPYEMBIX

OpoJI

ITonmomomBeHHBIM
OITOJI3EHb,
COIIPOBOXKIAOLIUNCS
BBLIAaBIMBAaHUEM cl1a0BIX
OpoJ OCHOBaHHSL.
Peanusyercs B nByx dopmax:

a) Haubojee HamNpsHKEHHAS
IIOBEPXHOCTh IMPOXOJIUT IIO
TeTy OTBaja U  CiabbIM
MOpOJIaM OCHOBAHMS;

0) Hambosiee HampsHKEHHAS
HOBEPXHOCTh HIPOXOJIUT
yepe3 Telo OTBasa, cialble
HOPOJBl OCHOBAHUS U IO
KOHTAaKTy C IMOACTUJIAOIIUMU
HNPOYHBIMH OPOJIAMH.

B cmabeix mopomax
OCHOBAaHMSI, npu
HAJIMYNH HATMoOpOB
BOABI B  TOpOJax
OCHOBaHHS, npu
pa3IaBIMBaHUH
BECOM OTBaJIa CJIa0BIX
CKJIQ/TUPYEMBIX
mopoa, a
pa3BHUBATHCS
OTCBITIKE
oTBaja Ha
TIOPOJIBI
sapyca

TaKKe
npu
SIPyCOB
citaObIe
HIDKHETO

H - BricoTa otBana (apyca); & - remepanbHblii yron otkoca oTBana (yron sipyca); & - yron
HAaKJIOHa OCHOBaHMA; h - MOIIHOCTH c1aboro c€ios B OCHOBAaHMM OOpTa WM BEIUYMHA
3ariny0JIeHNsl TOBEPXHOCTU CKOJIBKEHHS B IIOPOJIbl OCHOBAHUSI.

3.B PE3YIBTATC HHKCHCPHO-I'COJTOTHYCCKUX U THAPOTCOJTOrHYCCKHUX I/ICCJ'ICIIOBaHI/Iﬁ JOJIDKHBI OBITE

Hape)XHas npaBoBas noaaepXKa

www.consultant.ru

CtpaHuua 56 n3 84



https://www.consultant.ru/
https://www.consultant.ru/

Mpukas PoctexHaasopa ot 13.11.2020 N 439

(peg. ot 24.03.2026) [lokyMeHT npegoctasneH KoHcynbTaHTl0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

N3YUCHBI: (I)I/BI/IIICCKI/IC CBONCTBaA CKIIAIUPYEMbIX IIOPOA, HNPOYHOCTH HX B KYCKC, CIABHUI'OBBIC
XapaKTCPUCTHUKHU OTBaJIbHOU MacCChbl, CTPOCHUC OCHOBAHUA (HaKJ'IOH OCHOBAaHHA, HAJIUYHC IIPOCIOCB
c1a0bIX nmopoax M MUX MOHMIHOCTb, HAJIWYUC BOJOHOCHBIX TOPU30HTOB, BO3MOXHOCTb O6pa3OBaHI/IH
TEXHOICHHBIX BOJOHOCHBIX TOPHU30HTOB B HIDKHEH YacTH OTBajla U B nmopoaax OCHOBaHI/ISI).

4, I/I3y‘{eHI/I€ HHKCHCPHO-TCOJIOTNYICCKUX yCHOBI/II\/’I BBITIOJIHACTCS HAa CTaAUU COCTABJICHUA MPOCKTA
OTBaJIa U YTOUHACTCS B IIPOLCCCE €0 OKCILTyaTauluu IMPyu H3MCHCHHU U

apaMeTpoB OTBaJIa: BHICOTHI U (POPMBI KOHTYPA;

TEXHOJOTMH OTBajlo00pa3oBaHusl - CXeMbl (OpPMHpPOBAHUS, NPUMEHSEMOro 00O0pYyI0BaHMUS,
MHTEHCUBHOCTH CKJIaJIUPOBAHHS;

COCTaBa U COCTOSIHMSI CKJIAJIUPYEMBIX IOPOJ.

5. FpaHHua ydacTka HHXKXCHCPHO-TI'COJIOTHYCCKUX HCCJIeNOBAaHUM OCHOBAHMSA TMOJ OTBal

1

2

YCTaHABJIIMBACTCA HUCXOIAA U3 JIMHEMHBIX pasMEpoOB OTBajIa I1O HIDKHEH 6pOBKe, YBCIIMUCHHBIX Ha
BBICOTHI MPOCKTUPYECMOTI'O OTBAJIAa B KAXKAYIO CTOPOHY.

6. CoctaB, 00beM M METOJMKA WH)XKCHEPHO-TCOJOTHYCCKHX WCCICAOBAHUN 3aBUCAT OT CTEICHU
CIOHOCTH y4yacTKa oTBaliooOpa3oBanusa. CTemeHb CIOXHOCTH OMNpEAeNsioT 1o Haubolee
HeOmaronpusiTHoMY (hakTopy (Tadmura 2).

Tabnuua 2 - Kateropum CnoxHocTn ycnosum oTBanoodpasoBaHus

dakrop Kateropus cinoxxHocTi
1 - mpoctbie 2 - CIIOXHBIE 3 - 0co00 ClI0KHBIE
OcHoBanue [IpouHoe (ckanbHOE) JucnepcHble JucnepcHble
HIIN HECBA3HBIC TOPOAbL CBA3HBIC ITOPOJbI
MHOTOJIETHEMEP3II0E

(pu coxpaHeHUuu
TEIUIOBOTO peXuma)

VYroi HakJI0Ha MeHee 5 5-10 ooxee 10
OCHOBAHUsA, TPaI.

FI/IIIPOI‘COJ'IOFI/ILIGCK OTCYTCTBI/IC IIOA3CMHBIX Hammuue HaIIOpHOI'o Hannuue B oTBaje

nue yCJIOBI/ISI BOJ UJIX HAJINUUC BOOJOHOCHOTI'O HNJIN B €10
OJIHOI'O BBIJICPIKAHHOI'O | 'OPU30HTA B OTBAJIC OCHOBAHHUMU
B IIJIAHC 6C3HaHOpHOFO NJIN B €I'0 OCHOBAHUN HCCKOJIBKUX
BOOJOHOCHOI'O HaITIOPHbIX
FOpI/ISOHTa B OCHOBAHUH BOOJOHOCHBIX
OoTBaJia TOPU30OHTOB
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CocraB OTBAJIILHBIX
opoJI

1. O0GIOMKH CKaJIbHBIX
U TIOJIYCKAJIbHBIX TIOPOT
C TIPUMECHIO
CYTJIMHUCTBIX WIIH

IlecuaHo-IrIUHUCTEIC,
MeCYaHO-CyIeCYaHbIe
W/WIIN MOPEHHBIE
OTJIOKCHUS

CyrnuHucTbie

MOPEHHBIX TIOPOJI HE
6oxee 20%

2. Beunomep3ible
JUCTIEPCHBIE TTOPOJIbI

3. dpecssiHo-
11e0EHUCTBIE, TTOPOIBI
BHE 3aBHCUMOCTH OT
COOTHOIIEHUS (PpaKIIHii

Crpoenue
OCHOBaHUs

OpnopoaHOe Heonnopoanoe Heonnopoanoe

OI[HOpOI[HOG OCHOBAHHUE MPCACTABJICHO OJHUM HHXKXCHCPHO-T'COJIOTHYCCKUM 3JIEMCHTOM.

7. HH;KeHepHo—reonoquecxne HCCIICO0OBAaHUSA IIPOBOJATCA HOCTaHHﬁHO.

Ha mepBoii ctaguu uccie0BaHus BEAYTCS MO IBYM MPO(UILHBIM JIHHUSM C PACCTOSHUSMU MEXKITY
ckBaknHamMu He Oosiee 200 M, HO He MeHee 3 CKBaXWMH Ha mnpoduie. CKBaXUHBI MPOSKTHPYIOTCS
rryouHol He MeHee 25% OT ImpenoiaraeMoi BEICOThI OTBAIA. bypeHrne CKBaKMHBI MPEKPAIaeTCs Mociie
3ariny0JieHus B CKaJbHbIE IOPOJIbI HE MEHEE, YeM Ha 2 MeTpa.

[Tonoxenne NpopUILHBIX JTUHUN ONIPEIENIAETCS OpraHu3anneil, BeyIei nCcciieoBaHus, Ha OCHOBE
aHanu3a pesbeda MECTHOCTH M IIPEIOIaraeMoro HalpasjaeHus 0TBaI000pa3oBaHusl.

[To pesynbraTaM HCCIENOBaHMKA NEPBOM  CTAJAUM  OLEHUBAETCA KATErOpPUS  CIIOAKHOCTHU
OTBaJI0OOPA30BaHUS U TPOBOJAATCS MCCIIEA0BAHUS BTOPOM CTaANK MO HauboJiee OMACHBIM HAIPABIICHUSM
(mpounbaBIM nHHUAM). Eciam mo pe3ynpTataM MepBOM CTaJWU HUCCIENOBAHUI yCTAHOBICHBI YCIIOBHSA,
CXO0XHE C OTBAJIOM-aHAJIOTOM, TO JaJIbHEHIIINE UCCIeI0BaHUS BTOPOM CTaANU HE TPeOYIOTCS.

KonnyectBo mpoMIbHBIX JIMHUM Ha BTOPOM CTaguM ONPEACISCTCS OpTaHU3alfel, Beaylueil
UCCJICIOBAHMSI M/UIIN pacueThl YCTOWYMBOCTUA OTKOCOB OTBaOB. [y 1-i1 KaTeropuu CIoKHOCTU YCIOBUI
0TBaJI000pa30BaHUs BTOpAsi CTAAMS MCCIEIOBAaHUN HE TMPOBOJAUTCA. PaccTOsAHUS MEXIy CKBaKUHAMHU Ha
PO MIBHBIX JIMHUSX JOJDKHBI COCTABIIATH M1 2-i U 3-1 KaTeropui CI0KHOCTH ycioBuid He 6ojiee 100 u
50 M, COOTBETCTBEHHO.

8. Bropas cTaaus MHAKEHEPHO-T€OJIOTMYECKUX UCCIEAOBAaHUM 3- KaTErOpuM CIOKHOCTH YCIIOBHI
OTBaJI0O0PA30BaAHUS TOJDKHA COJIEPKATh PAabOTHI C MPUMEHEHUEM METOJIOB CTATHYECKOTO 30HIUPOBAHUSI.
JlaHHBIC BUJIBI MCCIICIOBAHUN TIPOU3BOJISITCS 10 CETKE C PACCTOSTHUEM MEXIYy TOYKaMH ONPOOOBAaHUS HE
6onee 100 M. 3amMep MOPOBOTO JABJICHUS IO TIyOWHE BBHIMOITHICTCS JUISI KAXIOTO BBIICICHHOTO IPH
CTATUYECKOM 30HUPOBAHUHU OJHOPOJHOTO CJOSI WIM 4Yepe3 5 M (IIpH OTCYTCTBHUH SIPKO BBIPAKEHHOM
CJIIOUCTOCTH).

9. UYacrora otOopa mnpo® U3 CKBaXHH M JIAOOPAaTOPHBIX HCCIEIOBAHUM OINpeaensieTcs
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HEOOXOIMMOCTBIO TOJIyYeHHs! MoKa3aTene (PU3MKO-MEeXaHW4eCKUX cBOMCTB. OOpa3ubl OTOMpaOTCs U3
KaXJI0T'0 BU3YaJIbHO BBIJIEJIEHHOIO OJHOPOIHOIO CJOs, IPH MOIIHOCTH €ro Oosiee 2 M U3 KaxJOro
JIBYXMETPOBOTO MHTEpBaja. B 30He ToHKOH ciioncToctu (MeHee 1 M) yacToTa 0TOOpA AOKHA COCTABIATD
20 - 25 cM Ha | IOrOHHBIN METP CKBAKUHBI.

10. Ilpu BBHINONHEHUH HWHXKEHEPHO-T€OJIOTUUYECKUX HCCIEeIOBAaHUN [JOIMyCKAeTCsl HCIOJIb30BATh
reoU3NIEeCKre METOJbI, IPU 3TOM PACCTOSIHHE MEXKAY CKBRXMHAMH Ha TPO(HIBHBIX JHHUSX MOMKET
OBbITH YBEJIIMYEHO HE Oouiee, yeM B 2 pasa.

11. IIpn n3y4eHnn rugporeoIorn4eCK1uX yCIOBU OCHOBAHHS OTBAJIA yCTAHABIMBAKOTCS:
HaJIU4Me U XapaKkTep BOJLOHOCHBIX TOPU30HTOB;

(GUIbTPAIMOHHBIE U KOMIIPECCUOHHBIE CBOMCTBA BOJOHOCHBIX M BOJAOYIOPHBIX MOPO/I;
IPaHUYHBIEC YCIIOBUS BOJOHOCHBIX ILIACTOB;

YCJIOBMS X ITUTAHUS U Pa3TPy3KH;

TUAPABIIMYECKAs CBA3b MEXKY IUIACTAMU;

BJIUSTHUE TEXHOTECHHBIX (PAKTOPOB HA N3MEHEHUE PEKMMa BOJIOHOCHBIX ILIACTOB.

CocTtaB U 00bEM THIPOTEOJOTHUYECKHX HM3BICKAHHMA 3aBUCAT OT KATETOPUU CIIOKHOCTH YCIOBHUI
OTBaJIOOOPA30BAHUS U ONIPEACIISAIOTCA OpraHU3alueil, BeIyIien UCCIIeJOBaHMUS.

12. Ompenenennie (U3MKO-MEXAaHUYECKUX CBOMCTB OTBAJIbHOM MAacChl BBINONHSETCA IO
pe3yapTaTaM Ja0OpaTOPHBIX WJIM TIOJEBBIX HCHOBITAHUM, JUOO C WCIOJIB30BAaHUEM CIIPABOYHOTO
MaTepuaia ¢ yueTOM IPaHyJIOMETPUYECKOTO U MEeTPOrpaduyeckoro cocTaBa CKIaIuPyEeMbIX TOPOT

13. Ilpu 3aneraHud B OCHOBAaHWUM OTBAJIOB IE€CYAHO-TIIMHUCTBIX IOPOJ B XOJ€ HHKEHEPHO-
TeO0JIOTUYECKUX HCCIEeIOBAHUI JOMOMHUTENBHO U3YYalOTCS U3MEHEHUS (DU3MKO-MEXaHUYECKUX CBOMCTB
MopoJi BO BpEMEHHU, OOYCIOBJICHHBIC BO3PACTAHMEM BHEIIHEH HArpy3Kd M pa3BUTHEM IOPOBOTO
JaBJICHUS.

14. Jlnsg OTBaJIOB MPOYHBIX CKaJbHBIX IOPOJ HA IMPOYHOM OCHOBAHMM pa3Mep OIACHOM 30HBI
INPUHUMAETCS] B COOTBETCTBUHU ¢ Tabuuuei 3. B 3Tux ycnoBusix nomyckaercs pasrpy3ka aBTOCaMOCBAaJIOB
HEIIOCPEICTBEHHO I10J] OTKOC IIPY HAJIMYNH NIPEJOXPAHUTENBHOIO Bajla, BEICOTOM He MeHee 0,5 nuamerpa
KOJIeca aBTOMOOMJISI MAKCHMAJIbHOM I'Py30I10{bEMHOCTH, PUMEHAEMOT0 B JAHHBIX YCIOBUSIX.

Ta6bnuua 3 - Paamep onacHOM 30Hbl Ha OTKOCax OTBasfioB U3 MPOYHbIX CKallbHbIX
nopoa;:

CkopocTh oIBUTaHMs (POHTA OTBAA, Pa3mep omacHoOM 30HBI OT BepxXHEH OpOBKH
M/CyTKHU oTBajia, M
0,5 1,4
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1,0 2,0

1,5 2,5

2,0 3,0

K IMPOYHBIM ITOPOJaM OTHOCATCA TAKIKC MHOT'OJICTHCEMCP3JIbIC MMOPOALI ITPH YCIIOBHUH COXPAHCHUA UX
TCIUIOBOT'O pCXKKUMa 3a CHCT CKOPOCTU OTCHIINNKU WUJIU pCain3alluu CIICIHUAJIbHBIX MGpOHpI/IHTI/If/'I.

15. IlpenenbHO nomycTuMasi BbICOTa sipyca OTBaja omnpenenserca pacueroMm. s ycrnoBuit
OTBaJI00Opa3oBaHud | KaTeropuu CIOKHOCTM M OTCYTCTBUM Ha OTBaj€ WM B HENOCPEACTBEHHOMN
OJIM30CTH OT HETO OTBETCTBEHHOT'O COOPYKEHUS (00bEKTa), BBICOTA sIpyca HEe OTpaHUYeHa.

16. Pacuer YCTOI>'I‘{I/IBOCTPI OTKOCOB OTBAJIOB, CJIOKCHHBIX CBA3HBIMH JUCIICPCHBIMU IMOPOAAMHU UJIU
CKaJIbHBIMHU ITOpOoAaMH C COACPKAHUECM TNIMHUCTOI'O 3allOJIHHUTCIIA 30% u 60nee, MMPOU3BOJAT C YUYCTOM
IMOPOBOIr'0 JaBJICHUA BO.

17. Ilpu oTchIlKe OTBaja Ha cliaboe OCHOBAaHME ISl OOECIeUeHUss HOPMAaTUBHOTO KodduiimeHTa
3araca JI0JDKEH OTCHIAThCS ONepeXxaroluii oTBan (mpenoTBai). B 3ToM ciyuyae yCTOWYMBOCTH OTKOCA
OTBaJla PacCCUUTHIBAECTCS HE TOJHKO C YYETOM Beca M COMPOTUBIICHHS CABHUTY BBIIABIMBAEMOIl MOPOJbI
OCHOBaHUS, HO U C YYETOM MPUTPY3KH. Y CTOWYMBOCTD IIPEIOTBAJIA ONPEAEIIAETCS OTAECIBHBIM PAcueTOM.

B clIydya€ OTCBIIIKKM OTBaJIOB Ha MHOTI'OJICTHEMCP3JIOC OCHOBAHUC C COXPAHCHHUECM Cro
TCMIICPATYPHOI'O PECXKHMMaA, MOIIHOCTH MpPCAO0TBajId, OTCBIIACMOI0 B JICTHEC BpPEMA, HC JOJIKHA
MMPCBBINIATHL TOJIHHY CJI0A CE30HHOI'O OTTaAWBAHUA.

18. NHKXEeHEepHO-TEOJIOrHYECKIE UCCIICAOBAHMS U OTBAJIOB, PACIIOIOKEHHBIX Ha TOAPAOOTaHHBIX
TEPPUTOPUSX, JOJKHBI BKIIOUATh JOMOJHUTEIbHBIN KOMIUIEKC paboT: OlLeHKa JedopMaluil OCHOBAaHUS,
U3y4EHHE THJIPOre0JIOTHYECKUX U TEOMEXaHUYECKUX MPOLIECCOB, Pa3BUBAIOLIMXCS B MOPOJHBIX MACCUBAX
IpY BEIEHUH MO/I3€MHBIX TOPHBIX paloT.

[Tpunoxenue N 6

Kk DeiepabHBIM HOPMaM | MIPaBWJIaM B 00JIaCTH
MPOMBINIICHHOM Oe3omacHocTH "[IpaBuiia
obecrieueHus yCTOMUMBOCTU OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJOB",
yTBEPKI€HHBIM TTpuKka3zoM DenepanbHo cirykObl
0 9KOJOTHYECKOMY, TEXHOJIOTHUYECKOMY

¥ aTOMHOMY Ha/130py

or" " 2020r.N

OLIEHKA
YCTONYUBOCTUN BOPTOB U YCTYNOB KAPLEPOB N PA3PE30B
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NP KOMBMHUPOBAHHOWN PA3PABOTKE MECTOPOXXOEHUIA

1. IIpn KOMOWHUPOBAHHON pa3paboOTKe MECTOPOKIACHHM BIWSHUE TMOJ3EMHBIX TOPHBIX padoOT Ha
YCTOMYUBOCTH OOPTOB KapbepoB, Pa3pe30B OIPENENSIETCS CIIOCOOOM YIpaBIICHUS TOPHBIM JaBJICHUEM
(Tabmuma 1).

Tabnuua 1 - PakrTopbl, yYaTbiBaeMbleé B pacyeTe YCTOMYUMBOCTU OOPTOB npwm
KOMOMHUpPOBaAHHON pa3paboTke MECTOPOXAEHUN

Cnoco6 ConyTcTByIOIINE daKkTOphI
yIpaBiIeHUsS reOMEXaHUUEeCKHE MPOLIECCHI B
TOPHBIM MaccHBe
JaBJICHUEM
[onnepxxanue [Ipouecc casmxenus B npexaenax | [lapamerpsl pa3aeNnuTeIbHOrO
BBIPa0OTaHHOTO YOPYTUX nedopmaruil. | neanka
[IPOCTPAHCTBA [Ipo4HOCTHBIE CBOMCTBA MacCUBa
LIeTMKAME He CHIDKAIOTCS CocTosiHHE LENHUKOB € yU4ETOM

BIIMSIHUS Kapbepa

3akimaaka [Tpouecc CIBIDKECHUSA ¢ | CBoiicTBa 3aKJIaIOYHOI'O MacCHBA.
BBIPa0OTaHHOTO (dbopMupoBaHHEeM 30H TpemuH U |Bo3aMoxxHOe HaJIN4YUEe
HpOCTpaHCTBa IIJIABHBIX CMeIHeHHﬁ. HEIO03aKJIIaIKN BI)Ipa6OTaHHOFO

HpO‘-IHOCTHBIe CBOMCTBa MacCHBa IMPOCTpPaHCTBA
CHMJKAKOTCA B 30HAX CABUKCHUS

O6pymenue pyasl |IIporece CIABUKECHUS c|CBolicTBa HapyIIEHHOTO MacCUBa

U BMCIIAOMINX (bOpMPIpOBaHI/IeM 30H |TOPHBIX IIOPOA B COOTBCTCTBHUU C

nopox OoOpylIeHHs], TPEIIMH U IUIABHBIX | PA3IMYHBIMUA 30HAMU CIIBUYKEHUS
CMEILICHU M.

IIpounocTtHbIe cBOMcTBAa MaccuBa|llpu  mapajuielbHOM — OTKPBITO-

CHIDKAIOTCS B 30HAX CABIDKEHUS | IOA3EMHOMN pazpaboTke -
napameTpbl pa3ienuTeabLHOrO
LIEJIUKA

2. Ilpu pacueTax yCTOMUMBOCTH OOpPTOB KapbepoB, pa3pe30B B 30HAX CIABMXKEHUI OT MOA3EMHOMN
pa3paboTKu, cBOWcTBa MOJPabOTAHHOIO MaccHBa OMNPENEISIOTCS B COOTBETCTBUM C TaOnuuen 2.
['panu1Ibl 30H CIBUKEHUH ONPEEIAIOTCS BEMUYUHON AeopmMariuil pacTsKeHUs.

Ta6bnuua 2 - UsmeHeHue cuenneHns B nOApaGOTaHHOM MaccuBe

30HBI CABUKEHUS Cueruienue B moipaboTaHHOM
Maccuse C,, Mlla
HanmenoBanue JHlepopmanuu pacTsKEHHUS,
e
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OGpyuieHus 6osee 30,0 - 107 0,02

CHBwkeHWs C  paspbIBOM (6,0 -30,0) - 10° 0,30C,,

CIUTOIIHOCTH (TPEILUH)

IInaBHBIX  CABIKEHHMII  0Oe3 (0,5 - 6,0) 10-° 0,7C,
pa3pbiBa CILIONTHOCTH

Cu- CICIINICHHUC B HCHOI[pa6OTaHHOM MaCCHUBC.

[I10THOCTH M yros BHYTPEHHErO TPEHUs MNOAPa0OTAaHHOIO MaccuBa IMPUHUMAIOTCS PaBHBIMU
IUIOTHOCTHU M YTy BHYTPEHHETO TPEHHS HEMOAPaOOTAaHHOTO MAaCCHBa COOTBETCTBEHHO.

3. rpaHI/IHBI 30H CABMIXCHHA OIIPCACIIAIOTCA IO pE3yJibTaTaM Ha6JIIO,Z[CHPII>'I 3a CIABHMIXXCHUCM. HpI/I
OMPCACIICHUU TI'paHUL JOIMYCKACTCA HWCIIOJb30BATh YIJIbl 30H CI[BI/DKGHI/Iﬁ W pEe3yJIbTaTbl YHUCJICHHOTO,
Q)HSH‘IGCKOFO MOJCIINPOBAHUS.

4. YTOYHCHHE TIPOYHOCTHBIX CBOMCTB HAPYIICHHOTO MAacCHBa B 30HE MOJAPAOOTKHU, MPUBEIACHHBIX B
TabnuIe 2, OCYIIECTBISAETCS CIICIUATN3UPOBAHHON OpraHU3aIuei.

[Tpunoxenne N 7

Kk DeiepabHBIM HOPMaM | MIPaBWIaM B 00JIaCTH
MIPOMBINIIICHHOM Oe3omacHocTH "[IpaBuiia
obecrieueHus yCTOMUMBOCTU OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPKI€HHBIM TTpuKka3zoM DenepanbHOi ciryk0bl
10 3KOJIOTHYECKOMY, TEXHOJIOTUYECKOMY

Y aTOMHOMY Ha/130py

or" " 2020r.N

OLIEHKA ®U3UKO-MEXAHUYECKUX CBOMCTB MACCUBA FOPHbIX MOPOA

1. Onpez[eneHHe CBOMCTB MaccHBa TFOPHBIX IIOPOA H HOBerHOCTeﬁ ocj1a0JIeHUs BBIMOJHAETCS
Ha60paTOpHI)IMI/I HJIM HATYypHBIMU HCHBITAHHUAMMU, O6paTHI)IMI/I pacu€TtaM 10 aHaJIOruu W/WIH ¢
HCIIOJIb30BAHUECM CIIPAaBOYHbIX JdHHBIX. HJ'IH PacucToOB YCTOP’I‘II/IBOCTI/I 60pTOB H YCTYIIOB B KaiCCTBC
HNCXOOHBIX JAHHBIX NPUHUMAKOTCA CPEAHCCTATUCTUUCCKHUEC 3HAUCHU .

2. IlepedyeHb HCXOOHBIX MJAHHBIX, HCIOJB3YEMBIX B pacuerax YCTOMYMBOCTH, ONpEICNIeTCs
BBIOPaHHBIMU MOJICJIbIO TIOBEICHUSI MACCUBA, KPUTEPUEM €0 pa3pyIlIeHUs] U METOJIOM pacyeTa.

B 3aBucumoctH OT THNOB TOPOJ, XapakTepa UX J1ehOpMUPOBAHHUS  MPUMEHSIOT
KECTKOIIACTUYECKHUE, YIpPYIrHe, YIPYrolUulaCTUYECKUE, IUIACTUYECKUE, PEOJOrMYecKHe MOJENU
MOBE/ICHUSI MaCCHUBA.
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OCHOBHBIM KpUTEPHEM Da3pyLICHUs ABISAETCS JIUMHEWHbIN kputepuil Kynona-Mopa. Henuneiinsie
KPUTEPUU IPOYHOCTH MAaCCHUBA IPUMEHSAIOTCS IO PEIICHUI0 NPOEKTHOW WM CHEUUAIU3UPOBAHHOMN
OpraHu3aLuu.

[Ipy oueHke yCTOWYMBOCTH YCTYNOB U OOPTOB KapbepoB, pa3pe30B METOJaMHU MPEEIbHOIO
paBHOBECHsI C UCIOJb30BaHUEM KpuTepus paspymeHus Kynona-Mopa npuUMEHSAIOTCS CBOWMCTBA:

IIJIOTHOCTH p, CHCIIICHHUC Cuu YIroJl BHYTPEHHEI'O TPCHUA (p MacCHBa, a TAKXKC CHCIIJICHUC WU YI'OJ

!
TPeHHUsS IO TOBEpXHOCTSAIM ocnabnenus C', ¢ [TapameTppl HEIMHEMHBIX KPUTEPHEB pa3pyllIeHUs
OTIPEACIISIOTCS TACHOPTOM MPOYHOCTH, MPEACTABICHHBIM TpadUKOM 3aBUCUMOCTH HOPMATBHBIX U
KacaTeJIbHBIX HAMPSKEHUH B TUIOCKOM WM 00bEMHOM HampsKeHHO-AeOopMUpOBaHHOM cocTostHuM. [Ipu
YUCIIEHHOM MOJCITUPOBAHNH JOMOIHUTEIBHO UCIIONB3YIOTCS 1e(hOpMaIMOHHBIC XapaKTEPUCTUKH.

rpaHI/II_IBI 30H CABWIXXCHUSA OIPCACIAIOTCA II0 pE3yjibTaTaM Ha6J'IIO,Z[CHI/II71 3a CIABH)XXCHHEM HIIHU
PACUCTHBIMU MCTOAAMU.

3. IlepeueHb (GU3MKO-MEXaHUYECKUX CBOHCTB TOPHBIX MOPOJ, HEOOXOAMMBIX MJIsi OLEHKH
YCTOMYUBOCTH OOPTOB KapbepoB M YCTYIOB HAa PA3IMYHBIX 3Tamax MPOEKTUPOBAHHUS U OTPAOOTKH
Kapbepa, pa3pesa, IpuBesieH B Taduue 1.

4. Ha srane mpeampoeKTHBIX paboT (PU3UKO-MEXaHUYECKHE CBONCTBA TOPHBIX MOPOJ] JOITYCTHMO
MPUHUMATH IO METO/1y aHAJIOTUH W/WIIK UCTIOJIb30BaTh CIPABOYHBIEC TaHHBIE.

5. I[JISI pasMAT4aCMbIX MOPOJ Ha ITalnax IMIPOCKTHPOBAHUSA, OSKCIIyaTalUd W TCXHUYCCKOTO
IEPEBOOPYKEHUA HCO6XO,I[I/IMO AOIOJIHHUTECIBHO OIIPCACIIATh IIPOYHOCTHBIC CBOMCTBaA TOPpHBIX IIOPOJ B
BOJOHACBIIICHHOM COCTOSAHHHU.

6. [l MEeCTOpOXKIEHHH, paclooKEHHBIX B KPHOJIMTO30HE, NIEPEUYEHb JOMOJHUTEIbHBIX (PU3UKO-
MEXAHUYECKUX CBOMCTB TOPHBIX ITOPOJ OIPEEISIETCS ClIEHUAIN3UPOBAHHON OpraHu3aueil.

7. OmpeneneHue MPOYHOCTHBIX U JAe(POPMAIMOHHBIX CBOMCTB MacCHBa TOPHBIX TMOPOJ
NOPOM3BOJIUTCA 10 pe3yJibTaTaM JIaOOpaTOPHBIX WM HATypHBIX HCIBITAHUH C HCIOJIb30BaHUEM
MOHIKAIOUINX KOA(P(GUIUEHTOB UIN SMIIUPHUUECKUX (HOPMYIL.

BenuunHa crieruieHrs B MACCUBE TPEIIMHOBATHIX TOPHBIX MOPO onpeensercs mo Gpopmyre:

C, :&JFC'
l+a-In—
/

(1)

rrne: Co - cueruienue B oopasie, Mlla; C' - cuenyieHne Mo KOHTaKTaM, oNpeaesieMoe pe3yabTaTaM
7a00paTOPHBIX W/MIM HAaTYPHBIX HMCHBITaHWH, oOpaTHBIX pacueroB, MIla; H - Beicora mpubopToBOTO
MaccuBa, M; | - cpemHHHl pa3sMep 3JIEMEHTapHOrO CTPYKTYpPHOro OJIoKa MaccuBa, OTPaHHYEHHOTO
TpeIMHAMU, M; a - KO3 OUIMEHT, 3aBUCSIIHIA OT NPOYHOCTH OPOIBI B MOHOJIMTHOM 00pasIie U CTEeNICHN
U XapakTepa TPEeIMHOBATOCTH (Tadiuua 2).

Tabnuua 1 - I'Iepeqel-lb (*)I/I3MKO-MexaHVI‘-IeCKVIX CBOMUCTB rOpHbIX NopoAa AnsA OUueHKU
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ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlJ'IPOC
[ata coxpaHeHnus: 06.07.2026

YCTOMYUBOCTU OOPTOB M YCTYNOB KapbepoB W pa3pe3oB Ha pasfUyHbIX 3Tanax

NPOeKTMPOBaHUA U OTPa6OTKN Kapbepa, pa3pesa

CoiicTBa Tun nopox Otan NpoeKTUPOBAHUS U OTPaOOTKU
Kapbepa, pa3pesa
T30 [TpoexTupona
HUE U
Bpemennsix | [IOCTOSHHBIX | rexpiueckoe
KOH/IMLMK | KOHIHMIMH | pepeBoopyike
HUE
EcrecTBeHHas Bce pasHoBuaHOCTH d i i
BJIAYKHOCTh
Brnaxxnocts Ha rpanune | JucnepcHsle MOpoabl © d i
TEKyYECTH
Yucno miacTUIHOCTH JlucniepcHbIE TTIOPOIBI © e i
IToka3arens Tekyuect | JucmepcHble nopoibl © i i
[InoTHOCTE Bce pazHoBuaHOCTH * * g
[TnoTHOCTH CcKeneTa JlucniepcHble TOPOIbI © d i
[TnoTHOCTH YacTHUI JlucniepcHble TOPOIbI © i i
rpyHTa
Koadpdunuent JlucniepcHble TOPOIbI © o i
HOPHCTOCTH
Koapdpunment JlicniepcHble NOPOIbI © d i
BOJIOHACBILIEHUS
[Tonnas BnaroeMkocTs | JlucnepcHble mopoibl © i i
OTHOCHTENbHOE JlucniepcHble TOPObI © i i
coJiep)KaHue
OpPraHUYecKOro
BEIIEeCTBA
I'panynomerpuyeckuii | JlucrnepcHble NOPOIbI © o i
coCTaB
Kosdurment Bce pasHoBuIHOCTH © ° ©
pa3mMAr4aeMocTu
OmIHOOCHOE C)KaTHe Bce mopoe! 3a . . g
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ACKJIIOYEHUEM
JIUCTIEPCHBIX MOPOJT
OmxHOOCHOE Bce mopong! 3a b * g
pacTsbKeHue UCKIIIOYEHUEM
JIUCTIEPCHBIX MTOPOL
OIHOIIOCKOCTHOI JlucniepcHbie MOPOIbI © ° i
cpes
Cpes co cxkaTHeM CKaJbHBIE U © ° i
MOJTyCKaJIbHbIE
TTOPOJIBI
TpexocHble MCTIBITaHusA | Bce pasHOBMAHOCTH © © ©
CBur 110 CKaJIbHBIC U © © ©
€CTECTBEHHOMW TPEIINHE MOJTyCKaJIbHbBIC
MOPOJIbI
(@) ] O
CnBur no pacnuity CKallLHBIE U
MOJTyCKaJIbHBIC
MOPOJIbI
Monynb nedopmaruu Bce pazHoBuaHocTH © © +
M B (@] O ’
O/1yJib YIIPYTOCTH ce opobl 3a
HUCKIIFOYEHUEM
HECBI3HBIX
JIMCTIEPCHBIX TTOPOJT
Kospdunuenrt Bce pasHoBuaHOCTH © © ®
MOIIEPEYHOMN
nedopmaru
Kos>dppumuent Bce noposl 3a © © -
IIyaccona HUCKJIIOUCHUEM
HECBI3HBIX
JIUCTIEPCHBIX MTOPOJ
n PY n

- Ul BCEX OOBEKTOB BEICHHUS FOPHBIX Pa0oT; «#» - 118 00bEKTOB BEICHUS FOPHBIX padoT 11

"O "

Kj1acca OITaCHOCTH, - ,Z[OHOJ'IHI/ITCJ'II)HHﬁ (HO PEIICHUIO CHCHH&HHSHpOBaHHOﬁ OpFaHI/IBaHI/II/I)

Ta6bnuua 2 - 3Ha4yeHusa KoadhcuumeHTa a ANA pasnMYHbIX Nopoa

[Topoasl U XapakTep TPEIMHOBATOCTH CreneHue B a
MOHOJIUTE, KI/CM>
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[lokyMeHT npegoctasneH KoHcynbTaHTl0C

[ata coxpaHeHnus: 06.07.2026

CnaboyIIOTHEHHBIC U CITa00TPEIIMHOBATHIC MTECYAHO- 4-9 0,5
TJIMHUCTBIE OTIIOKEHHUS; CUIIBHOBBIBETPEIIbIE, IOJTHOCTHIO
KaOJIMHU3UPOBaHHbIE V3Bep:KeHHBIE TTOPOIbI
VYII0THEHHBIE [TECYAaHO-TIIMHUCTBIE IIOPOJIbI, B OCHOBHOM 10-20 2
HOPMaJIbHOCEKYIEH TPEeLUMHOBATOCTH
CHIbHOKAOIMHU3UPOBAaHHBIE U3BEPIKEHHBIE TOPOIBI 30-80 2
YII0THEHHBIE IECUAHO-TJIIMHUCTBIE TOPOABI C Pa3BUTON 30-80 3
KOCOCEKYIIEeH TPelnHOBATOCThIO, KAOJIMHU3UPOBAaHHbBIE
U3BEP’KEHHBIE TTOPOJIBI
Cpenneit mpOYHOCTH CIIOUCTHIE MOPO/IbI, MPEUMYIIIECTBEHHO 100 - 150 3
HOPMaJIbHOCEKYIEH TPEeLMHOBATOCTH

150 - 170 4

170 - 200 5
[Ipounble mOpo/ibl, MPEUMYLIECTBEHHO HOPMAJIbHOCEKYILEN 200 - 300 6
TPELIMHOBATOCTH

> 300 7

[IpouHbIe N3BEPKEHHBIE OPOJIBI C Pa3BUTON KOCOCEKYIIEH > 200 10
TPELIMHOBATOCTHIO

KOHCYHBT&HTHJ'II-OCZ MMpUMCYaHHUC.

HYMCpaHI/ISI ITYHKTOB JIaHa B COOTBCTCTBHHU C O(i)I/II_[I/IaJII)HI)IM TEKCTOM OTOKYMCHTA.

9. Ilpu pacuerax yCTOHYHMBOCTH OOpPTOB M YCTYIOB Kapbepos,

pa3pe3oB  JIOIMyCKaeTCs

HCITIOJIB30BAHUC JSKBHUBAJICHTHBIX IMNPOYHOCTHBIX CBOfICTB, YUUTBIBAIOIIUX IPEPLIBUCTOCTh TPCIIUH, H

oTpeieNIIeMbIX 110 (GOpMyIaM:

C, =(1-k)C, +kC'

)

tan(g,) = (1-k) tan(p) + k tan(¢’) ,(3)

rae: C,, C,, C' - cuemnieHue mo mMOBEPXHOCTH OCJIA0JIEHUs, TOPOJHOTO MACCHUBA M TIO Pa3phIBHBIM

!

HapyLICHUSM B IIOPOJHOM MAacCUBe (TPELIHH); P , P, , ¢ . YIOJ1 BHYTPEHHETO TPEHUS 11O IOBEPXHOCTH
ocnalieHus, MOPOHOTO MAaCCHBA U 110 Pa3pbIBHBIM HApYIIECHUSM B IOPOJHOM MAaCCUBE (TPELIMH);

k - ko purmeHT CIUIONTHOCTH BAOIb TUIOCKOCTH Pa3pyIICHHs, ONIPEeAeIIeMblid (HOpMyJIIOit:
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N
PN WA @

rae |' u ln_ - npoTs>KeHHOCTh pa3pbIBHBIX HAPYIICHUH U TOPOJHOTO MAaCCUBA.

10. I[J'Iﬂ yucTa HOBpG)K,Z[GHHfI 3aKOHTYPHOTO MACCHUBa YCTYIIOB TCXHOJIOTMYCCKHUMHU B3pPbIBAMU

A

pacyeTHOE CIICTUICHUE IO MIOBEPXHOCTSIM OCIIa0JIeHUs] IOHWKaeTcs koddduuuenrom ', onpeensieMbiM
B COOTBETCTBUHU C TAOJIULIEH 3.

A N
Ta6bnuua 3 - 3Ha4yeHus KoadhcpuumeHTa B 3aBUCUMOCTMU OT YCIOBUU B3pPbIBaHUA

KonndecTBo psijioB CKBaXKUH B TEXHOJIOTMYECKOM OJIOKE U CXeMa KOMMYTAIlHU 4
3apsiI0B

Opu B3pbIBaHUM 5 U OoJjiee pSANOB CKBOXKHUH M MNapajuleIbHOM KOMMYTallUU
3aps10B ((PPOHT JIETOHAIIMOHHOM BOJIHBI MapajuieleH (opMUpyeMOMYy OTKOCY 0,4

yCTyIma)

IIPYU B3pBIBAaHUU 3 - 4 psI0B CKBaXXUH U NapaJUIeIbHOW KOMMYTAllUH 3aps1/I0B

npu S-psaHOM U OoJiee B3pbIBAHWM CKBAKMH M JIMAaroHajJbHOW KOMMYTAallUU 0,6
3apsnoB  (PpOHT [ETOHAIMOHHOW BOJHBI OpPUEHTHUpOBaH 1o 45° Kk
dbopMHEpyEMOMY OTKOCY YCTYyTIa)

MIPY B3PBIBAaHUHU 3 - 4 pSAJIOB CKBOXXUH U JUArOHAIBLHON KOMMYTAIUU 3apsii0oB 0,7
IIPU B3PBIBAHUU 2 PSIIOB CKBAYKUH U MapalljieIbHON KOMMYTAIHH 3apsI0B 0,8
IIPU B3PBIBAHUU 2 PSIIOB CKBAYKUH M TUATOHAIBHON KOMMYTAIIUH 3apsi/IOB 0,9
IIPY B3pbIBAaHUM | psila CKBaKUH 1,0

Crerenn MOBPCIKACHHUA 3aKOHTYPHOI'O MaAcCCHUBa B3PbLIBHBIMU pa60TaM1/1 H, COOTBCTCTBCHHO,

BEJIMYMHA TOHMKAIOLIETO KOd(pPUIIEeHTa A MOTYT OBbITh YTOUHEHBI B XOJI€ OIBITHBIX paboT.

11. Tlpu BEpOSATHOCTHBIX pacyeTax YCTOMYMBOCTH YCTYIOB YYET JJIMTEIBHOCTH HMX CTOSHUS,
CE30HHBIX IMPOIECCOB 3aMEp3aHM/OTTauBaHUM, CEHCMHUYECKOro BO3JEHCTBHS B3PBIBHBIX paloT
JOMYCTUM TIyTE€M CHU)KEHMS CLEIJICHHS MO IMOBEPXHOCTSIM ociabieHuss B MaccuBax (OpMHUPYEMBIX
YCTYIIOB J10 HYJISI.

12. IIpu pacuerax yCTOMYUBOCTH OOPTOB M YCTYIIOB KapbepOB, Pa3pe30B BEJIMUYMHBI CIEIUICHUS U
YIJIOB TPCHHA IO 30HaAM pPasIOMOB HNPHUHUMAKOTCA HAa OCHOBAHUU CIIPABOYHBIX JaHHBIX, JII/I6O METOo4a
AQHAJIOTUN WM 0OpaTHBIX PaCUYETOB.
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ITpunoxxenne N 8

Kk @eiepanbHBIM HOPMaM U IpaBuiiaM B 00J1aCTH
IpoMBIIIICHHOH 6e3omacHocTH "IpaBuna
o0ecrnieueHus yCTOMYMBOCTU OOPTOB U YCTYIIOB
KapbepOB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEPKACHHBIM NpuKa3zoM DenepanbHOM CITyKObI
I10 9KOJIOrMYE€CKOMY, TEXHOJIOTMYECKOMY

U aTOMHOMY Ha/130py

or" " 2020r.N

5 MOHUTOPWUHI
YCTONYNBOCTU BOPTOB U YCTYNOB KAPLEPOB, PASPE30B
N OTKOCOB OTBAIJIOB

1. Paznen mo HabmiomeHusiM 3a jaedopmarusiMi OOPTOB, YCTYNOB, OTKOCOB B COCTaBe MPOEKTa
MIPOU3BOACTBA MAPKIIEHACPCKUX padOT TOJDKEH BKITIOYATh:

o0IIHe TOJOXKEHUS, LEeNH W 3aJa4d MapKIIEHAEPCKUX, THAPOreOJOTHYeCKIX T€OTeXHUYECKUX U
WHBIX HAOIIONCHNM;

CBeJIeHUs 00 00BbeKTaxX HAOJIIOICHHUIH;
00IIyI0 TEOMEXaHUYECKYI0 HHPOPMAIIUIO TI0O MECTOPOKICHUIO;
000CcHOBaHUE TpeOyeMOoil TOUHOCTH U MEPUOJUIHOCTH HAOIIOICHU;

IpUMEHsEeMble BHJIbI (METO/bl) HaONIOAEHUNH C OOOCHOBAHHUSMU TOYHOCTH H3MEPEHUH, CXEMbl
CHCTEMbl HaOJII0ACHU, TUIIBI CPEACTB U3MEPEHUIL;

nepeyeHb KOHTPOJIUPYEMBIX TapaMEeTPOB;

IIPU3HAKU HapyLIEHUs yCTONYUBOCTH;

TpeOOBaHUS K JOKYMEHTAIMH 110 pe3ybTaTaM HaOJI0IeHU;

JOMYCTUMBIE 3HaUEHHs JeOopMaLuil 1 KpUTEPUH O€30M1aCHOCTH FOPHBIX BHIPAOOTOK.

2. J1nst 00bEeKTOB BeI€HUS OTKPBITHIX TOpHBIX padoT Il kinacca omacHOCTH M pyU KOMOMHUPOBAHHOU
cucreMe pazpabOTKM MECTOPOXKJIEHHs paszen Mo HaOiroAeHusM 3a aedopMmanusMu OOPTOB, YCTYIOB,
OTKOCOB JOIOJHUTEIIBHO JTOJDKEH BKIHOYATh:

COCTaB CIIELMAIIBHOM TPYyNIbl 10 MOHUTOPUHIY U IPOTHO3Y YCTOMYUBOCTH, JOJDKHOCTHBIE
00513aHHOCTH B paMKaX MOHUTOPUHTA;
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NepevYeHb PUCKOB BOZHUKHOBEHHUS U Pa3BUTHA JedopMaluii U HApyIIEHUH yCTOHUMBOCTH OOPTOB U
YCTYIIOB KapbepOB, Pa3pe30B U OTKOCOB OTBAJIOB.

3. B mporiecce MOHUTOPUHTA HEOOXOIUMO OIPEEIISTh:
Haju4ue (OTCYyTCTBHUE) neopMaliuid, XapakTep U CTAIUU UX PA3BUTHS;

IpaHMIIbl PACHPOCTPAHEHUS W BHJIbl HAPYIIEHUH YCTOMYMBOCTH OTIENBHBIX YCTYIIOB, TPYII
yCTYIoB, OOPTOB Kapbepa, pa3pe3a, OTKOCOB OTBaja;

OCHOBHBIC (I)aKTOpLI, npeaonpeacisromue pa3BuTue HapyI_HeHI/Iﬁ YCTOIZHHBOCTH;

CMEIICHUSI KOHTPOJIMPYEMBIX 3HAKOB (pErepoB, TOUEK), CKOPOCTH nedhopmaliuii, HampaBiIeHUE U
pa3BUTHE MPOIIECCOB CABMKECHUS U AePOpMAaIi BO BPEMEHH;

OTHOCHUTCJIBHBIC Ile(l)OpMaHI/II/I CKaTUA-PACTAKCHUSA, HAKIIOHBI;

COOTBETCTBHE NPOEKTHHIX M (PAaKTUUECKUX MapaMeTpoB OOPTOB U YCTYIOB KapbepoB, pa3pe30B U
OTKOCOB OTBAJIOB U UX JIOIYCTUMBIX 3HAUEHUN KpUTEPUAM O€30MaCHOCTH;

M3MEHEHHE TeOMETpUH OopTa Kapbepa, pa3pe3a OT BO3ACHCTBHS MPOIECCOB BHIBETPUBAHUS U
nedhopmanuii;

HaJIMYUC U COCTOSHHUC IIYCTOT U MOJIOCTEM pu KOM6HHHpOBaHHOﬁ OTpa6OTKe MCCTOPOKACHUA:
CBO60I[HI)I€, 3aTaMIIOHUPOBAHHBIC, 3aJIOKCHHBIC 3aKJIaJ0YHbIM MaTcpHraioM, 3aIIOJITHCHHBIC
O6pyIJ_ICHHLIMI/I nopoJaamMu; MECTa BbICAYHMBAHUA, YPOBCHD IIOA3CMHBIX BOJ.

4. 3HaueHus: KpUTepreB OE30MaCHOCTH, YCTAHOBJICHHBIE IPOEKTHOM TOKYMEHTalMeH, YTOUHSAIOTCS B
npoliecce MOHUTOPUHTA MO Pe3yibTaTaM U3YUYEHUS! COCTOSHUS MAacCUBa U €ro U3MEHEHUs B X0JI€ BEICHUS
TOpPHBIX padoT.

5. Pe3ynbraThl HaOMIOIEHUH TOJKHBI CONOCTABIIATHCS C MPUHATHIMU KpUTepusiMu OezonacHoctu. B
CIIy4asiX MX MPEBBIIICHUs pa3padaTbiBalOTCd MEPONPUITHS IO YNPABICHUIO YCTOMYHUBOCTBIO OOPTOB U
YCTYNOB KapbepoB, pa3pe30B MU OTKOCOB OTBAJIOB M BHOCATCS M3MEHEHHs (IOTOJIHEHUs) B MPOEKTHYIO
JIOKyMEHTALUIO.

6. Ilpy nmpuMeHEeHMH aBTOMATHU3UPOBAHHBIX CPEICTB HAOIIONEHUH CO CIUIOUIHBIM MOKPBITHEM
paboyeil 30Hbl B HEMPEPHIBHOM PEXHUME M OTCJIEKHMBAHUEM OBICTPOpPA3BUBAIOIIMXCS JIe(OpPMaLlMOHHBIX
HPOLIECCOB JOMYCKAETCS COKPAICHNE NHCTPYMEHTAIBHBIX MapKILIEHIepCKUX HAOMIOJCHUN 110 PEeILICHHIO
JKCIUIYaTUPYIOIIEH OpraHu3anuu. B NMpPOEKTHYI JOKYMEHTALMIO Ha MPOU3BOJACTBO MAPKIIEHIEPCKHUX
paboT BHOCAT COOTBETCTBYIOLIME U3MEHEHUS (JIOTIOTHEHUS).

7. Bbibop MeTon0B HAOMIOAEHUM, MX NEPUOAMYHOCTh M TOYHOCTH OIPEACNSAIOTCA C Y4YETOM
HOPUPOAHBIX Y TOPHOTEXHUYECKUX (DAaKTOPOB, TUMOB AedopMaiuii, ckopocTeil pa3BuUTHs U MaclITaboB
nedopmaluii B COOTBETCTBUU C Tabmuiei 1.

8. Ilpu pa3zpaboTke KapbepoB, pa3pe30B M (OPMHPOBAHUU OTBAJIOB B PEKUME YIPaBIISIEMBIX
nedopManuii, a TakkKe MpU KOMOMHHPOBAHHON pa3pabOTKE MECTOPOXKJIEHUH COCTaB MOHUTOPHHIA
OIIpEeAEIIAETCS HAyYHON OpraHu3aluei.
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9. B mMecrax PAaCKpbBITHA TPCHIMH OONYCTHUMO BBIIIOJIHATH MameeﬁnepCKHe Ha6HIO,[leHI/IH C
JIMHCHHBIMHI HU3MCPCHUAMHA CMGIIJ;eHI/Iﬁ n z[e(bopMauHﬁ MacCuBa IO JIMHWKU MAaKCUMAJIbHOI'O pPa3BUTUSA

nedopMaruii.

Ta6nuua 1 - MeTtoabl MOHUTOPUHTra
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Tun [lens MOHUTOpHHTA OOBeKT Kitacc ropubix Tun D¢ deKTUBHBIE METOIBI Oco06eHHOCTH METOUKH
MOHHTOD MOHHUTOPHHTA opoJ nedopmaruit MOHHUTOPHHTA HaO0JI0IeHU
UHTa
OTIOJI3HH, - IEPUOIUYHOCTH
JTUCTICPCHBIC M
saBeDKa MPOCAJKU MapKIIeHIePCKOTO
p MOHHMTOPHUHIA HE PEKE 2-X
MIPOEKTHBIX .
BU3YaJIbHBIH, pa3 B TOJ] C TOUHOCTHIO HE
napaMeTpos, . .
MapKIIeHIePCKUN HIKe +/- 15 MM 1151 60pTOB
- oOHapy>keHue N
HePBHUHbLX (TIpU3MEHHBIH, Kapbepa/paspesa u +/- 30
P Oopra CITyTHUKOBBIH, JIA3€PHBINA) | MM JJI OTBAJIOB,;
MIPU3HAKOB Pa3BUTHS .
J0ATOCP Kapbepa/pazpes TCOTEXHUYECKUH, - TOYHOCTH U
OYHBIN KpyHHOMACIITA0HBIX a, y4acTKH aJlapHbIN, T7TyOUHHBIN MEPUOIUYHOCTD TUX
nedopmanuit 6’ y CKaJbHbIE, o6pymenus, | PAAGPHBIN, TIYC ’ PHOZ APy
_ BripaboTka OpTa, OTBAIEL | 1o vcrcanmmpie | omO3HM reo(OU3NUeCcKHid, } METOJIOB MOHUTOPUHTA
dboTorpamMmmeTpUYECKUH, OTIpE/ICTISAIOTCA B
KOPPEKTUPYIOIIUX .
Mep st a’pPOKOCMHUYECKUH, COOTBETCTBUH C
P THJIPOT€OJIOTUUECKHIM XapaKTepUCTHUKaAMU
obecrieueHus
. HCIIOJIE3YEMOTO
YCTOWYHBOCTH
000pyI0BaHUS U LIETH
MOHHUTOPHHTA
oopta OTIOJI3HH, - IEPUOIUYHOCTh
- obecrieueHue N
Kapbepa/paspes bunbTpanmo . MapKIIei1epcKoro
0e30macHOCTH JTUCTICPCHBIC BU3YaJIbHBIH,
a, Y9acTKH HHBIC . . MOHHUTOPHHTA
BEJICHHSI TOPHBIX MapKIIeHIepCKHiA
0opTa, yCTyIbl, nedopMauu . . |ompenensercs B
pabot (TIpU3MEHHBIH, JTa3ePHBIH, .
orepaTu OTBAJIBI B 30HE . 3aBHCHMOCTH OT CKOPOCTEMH
. - CHIDKEHUE YOPOIICHHBIH), N
BHBI KPUTHUECKHUX . CMEILeHUH TTOPOTHOTO
HETaTUBHBIX o TCOTEXHUYCCKHIA, MACCHEA
MOCNeACTBHN MIPOTPECCUPYIO CRAIBHDIC, OGpYLICHH, | pazapibii TO‘IHOCTI; He HIKe +/- 15
nedopmarit POTPECCHPYIO | nonyckanbhble |onomsun | gotorpaMmerpuueckuit
LIUX MM 1711 OOpPTOB
- BBIpaboOTKa .
nedopmaruit Kapbepa/paspesa u +/- 30
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CTaOUITN3UPYIOLIUX - BU3YaAJIbHBIN, MM JUJ1s1 OTBAJIOB;
Mep U1 I ocanK;I MapKILIEeHIEPCKUN - U1 MapKIIEHIEPCKOTo
obecrieueHus P > |(MIpU3MEHHBIH, YIPOIIEHHOTO
. TUCTiepCHbIe | QUIIBTPALIHO N .
JIOKaJIbHOMN b CITyTHUKOBBIH, JIA3€pHBIN), | MOHUTOPUHIA TOYHOCTH
YCTOMUYMBOCTH dboTorpamMmeTpUYECKUH, ONpeeIeHUs] CMENICHUI
yCTYTIBI, nedopmanuu .
TUAPOreOJIOTMUECKUI penepoB Ha 20-MeTpOBOM
ydacTku 6opTa
WHTEpBaje He HIKe +/- 5
B pabounx
MM;
30HAaX, Ha
qaCTKAX - TOYHOCTb U
yacnono;erI/m BU3YyajIbHbIN, IIEPUOAUYHOCTD APYTHUX
EH (pacTpyKT r€OTEXHUYECKUM, METOJI0B MOHUTOPHHIA
p PYKTYpP CKaJIbHBIC, 06pyu1eH1/15[, paﬂapHBIfI, OIIPEAEIAIOTCS B
bl TIOJIYCKaJIbHBIE | OCBHINIA MapKIIERAEPCKUI COOTBETCTBHUH C
(-1azepHbIii) XapaKTEPUCTHKAMHK
dboTorpaMMeTpUIECKU HCIIONB3YEMOTO0
o0opyoBaHus U 1enei
MOHUTOpPHHIA
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10. WncTtpymeHTanpHble MapKuieiaepckue HaOmofeHus 3a aepopmanusiMu OOpTOB, YCTYINOB,
OTKOCOB HA YyYacTKax MposiBieHHs JedopMaluid, MPEBBIIAIOIUX JOMYyCTUMbIE 3HAYEHUS,
OCYILECTBIISIOTCS HA CTALIMOHAPHBIX HAOIIOAATENIBHBIX CTAaHIMAX (Jaiee - HaOIro1aTeIbHas CTaHLMA).

JlokyMeHTanuss HaOmogaTeNbHOM CTaHIMU (B COCTaBe MPOEKTa MPOU3BOACTBA MapKIIEHICPCKUX
pabot) nomKHa conepkaTh rpadUuecKre MaTepUualbl U MOSCHUTEIBHYIO 3aMHCKY .

Fpa(bnqecm/le MaTepuajibl JOJZKHBI COACPIKATD!:

IUIaH, OTOOpaXKaroUMii perabed MECTHOCTH, CYNIECTBYIONIEE M NEPCIIEKTHBHOE COCTOSIHUE TOPHBIX
paboT ¢ yKa3aHueM coopyKeHHH (00bEKTOB), HAXOAALIMXCS Ha OOpTax Kapbepa, pazpesa, BOIM3M OTBaja,
B 30HaX BPEJHOTO BIMAHUS pPAa0OOT, CBA3aHHBIX TIOJH30BAHWEM HEIPAMH, CXEMY PacCHOJIOKCHHUS
UCXOJIHBIX, OTIOPHBIX M pa0OYUX PENEpoOB;

JIeTalIbHBIC TEOJOTHYECKUE pa3pe3bl ¢ HAHECEHHEM TPAHUIl MeTPorpaduuecKux pa3HOCTEH MOPOJ,
yKa3aHHEM CTCICHUW M XapakTepa TPEHIMHOBATOCTH, JU3BIOHKTUBHBIX HAPYIICHUH M TEKTOHUYECKHX
TPCIIMH, X HAIIPpaBJICHUA U yIJia IaJACHUS.

IlosicHuTenpHas 3anMCKa AOJDKHA COJIEPIKATh!
oO1iee ONMcaHue CTPYKTYpPbl MECTOPOXKIEHUS U TEKYILEro COCTOSIHUSI TOPHBIX padoT;

METO/bl HaOMIOJEHUN C yKa3aHHEM MEepUOJUYHOCTH HX IMPOBEACHUS, XapAaKTEPUCTHK TOUYHOCTH
WU3MEPEHNN;

NEPCUCHb KOHTPOJIHUPYCMBIX IIAPaMCTPOB.

11. 3axmanky HaOMIONATENbHBIX CTAHLUUN BBINOJHSIOT Ha y4acTKaX BO3MOXKHBIX JAedopmainuid,
00yCJIOBJICHHBIX HAJTMUUEM:

Cl1a0bIX IUIACTUYHBIX, OOBOJHEHHBIX WM CHJIBHO TPEIIMHOBATHIX IOPOJ B TOPHOM MAacCCHBE,
dopmupyrommMX 60pT, YCTYI WU OTBAJI;

Cl1a0bIX KOHTAKTOB, MOBEPXHOCTEH TEKTOHWYECKUX HAPYIIEHUH, UMEIOIIMX HAKJIOH B CTOPOHY
BbIpaOOTaHHOT'O MIPOCTPAHCTBA U MPOCTHUPAHHUE OJIN3KOE K MPOCTUPAHUIO OOpTa.

12. Ilpu MHCTpYMEHTAILHOM MapKILIEHIEpPCKOM MOHUTOPUHIE OMOPHBIE perepbl HAOII01aTEIbHON
CTaHLUU JIOJKHBI OBITh PACHOJIOKEHBI 3a Mpe/ieaMy 30HbI CIBM)KEHUS, KOTOpasi ONpPEesieTcsl NCXOAs
U3 BBICOTBI M OCOOEHHOCTEH AedopMupoBaHUS OOPTOB KapbepoB, Pa3pe30B U OTKOCOB OTBAJIOB B
COOTBETCTBUU € TaOJMIIEH 2 HACTOSILETO MPUIIOKEHHS.

B cinyuae HeBO3MOXHOCTH  oOecriedueHusi TpeOyemblX pacCTOSIHUM MEXIy penepamu,
IIPOCTPAHCTBEHHOE II0JIOXKEHHE ONOPHBIX PENEPOB JOJKHO KOHTPOJIMPOBATHCS OT MCXOAHBIX PENEPOB
METOJIOM CITyTHUKOBOI'O MJIM MHOTO HABUTALIMOHHOTO O3UIIMOHUPOBAHUS.

Tabnuua 2 - N'paHMUbl 30H COBMXEHUA ONA Pa3fIMYHbIX UHXEHEePHO-TeoNIorn4yecknx
yCcroBum
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OHOPOAHBIN OTKOC o3k A Hanuuue cinaboro cios, o0iee
co ciabbM e . - i . | COMPOTHUBIICHHE CABUTY KOTOPOTO
H BUPSPL g
OCHOBaHUEM - HIKE, YeM Y BBIIIE3aJICTAIOIINX
opo
H
; Pasmep 30HBI CIBHKEHHUS
W cocrasnser 2(H + h,)
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T e B el f et o e e B Bt S B 2 e B e e i e s At i |
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KpYyTOIaIal0IIUM _ '32..[..*"“ MOBEPXHOCTEH ocnmabieHus,
3aJIETAaHUEM CJIOCB, ¥ : HaIlpaBJIEHHBIX B CTOPOHY
HATPaBIICHHBIX B BBIPa0OTaHHOTO MPOCTPAHCTBA
BBIPa0OTaHHOE % B>
S pu U yTie
MPOCTPAHCTBO ; ¥
! OTKOCa
Pa3mep 30HBI ciBUKEHUS
cocrapmsiet (1,0 - 1,2) H
Maccus ¢ 415 - 2.00H Hannuwne xkpyronamaromumx
KPYTOIaIar0IIHM _ -,__ﬂ_“T m, - 0,811 _ | moBepxHOCTEH OCIabIeH s,
3aJIETAHUEM CJIOEB, '{ | |HampaBJIEHHBIX B MaCCHUB
HarpaBJICHHBIX B . (oOpaTHOE TazieHne)
maccus " | 60< <90
{ﬂ,! tu)H _ : npu
1. BE ' Pa3mep 30HBI ciBUKEHUS
\ \ {4 cocraisieT (1,5-2) H
Maccus ¢ Mynbnoo6pa3Hoe 3ajieranue
MYJbJI000pa3HBIM MOPOJI.
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3aJIETaHUEM CIIOEB . a L (08-12H |Pa3mep 30HBI CIBUKEHUSA

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

H - BricoTa Gopra, & - yrom otkoca, Hy - ri1y6MHA BepTHKANBHOIN TPEIIMHBI OTpHIBA, h, h, - MomHOCTH c1aGoro

CJIOI B OCHOBAaHHH 60pTa NI BECIMYUHA 3arny6neHn;1 IMOBEPXHOCTU CKOJBXCHUA B IIOPOJAblI OCHOBAHHA, M -
!

LIMPHUHA OIIOJI3HEBOM IIPU3MBI Ha JTHEBHOW IIOBEPXHOCTH, p - YTOJI HAaKJIOHA MTOBEPXHOCTEH OcIabieHus, ? . yroma
TPEHUS OBEPXHOCTEH OcIabIeHus.
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13. Ilpu nHaOmOMEHUAX 3a OTKOCAMH OTBAJOB MeECTa 3aKJaJKd HAOIIOJATEIbHBIX CTAHIIMNA
HEOOXO0MMO BHIOMPATh B 3aBUCUMOCTHU OT CXEMbI 1€OPMHUPOBAHUS OTBAJIOB U OTCHITIAEMOTO spyca.

MOHUTOPHHT YCTOMYMBOCTH TIIPH OTCBIIIKE IIEPBOrO0 sApyca BHE 3aBUCUMOCTH OT THIIA
CKJIaJUPyEeMbIX MOPOA U IOpPOJ OCHOBAaHUS COCTOMT U3 BHU3YyaJbHbIX HAOIIONEHHH 3a COCTOSHUEM
pasrpy304HbIX IUIOLIAJI0K W 3E€MHOM IOBEPXHOCTH BOIM3M HWkHEW OpoBku. I[lo pemienuro
9KCIUTyaTUPYIOLIEH OpraHu3alMi BU3yallbHbIe HAOIIOAEHUS JIOTIOJIHAIOTCS TUCTAHIMOHHBIMU METO/IaMHU
KOHTPOJISL COCTOSIHUS TIOBEPXHOCTH Pa3rPy304HON IIIOIMIAKH.

[Ipu oTchInKe MOCIEAYIOUIMX SPYCOB CHUCTEMa MAapKIIEHAepCKUX HaOIIOACHUH JOMOIHSETCS B
3aBUCHUMOCTH OT OKHMJAEMOI0 THIIA OIOJI3HS: HAJIOJOLIBEHHBIM OMOI3€Hb (IIPU OTCHINKE CIa0bIX WU
[JIMHUCTBIX MOPOJ: CUCTeMa HaOJI0AeHUI JONOIHIETCS perepaMu, yCTaHaBIMBAeMbIMU BOIU3U paboueit
30Hbl Yy BEPXHUX OpOBOK HHXKENIeKAIIUX SPYCOB); KOHTAKTHBIM OMNON3eHb (cucTeMa HaOII0AeHUN
JIOTIOJTHSIETCS perepaMu, YCTaHABIUBAaeMbIMH BOJIM3M paboueil 30HbI Y BEPXHUX OPOBOK HMKENIEKAIIUX
ApyCOB U Yy HIDKHEH OpOBKM oTBajia JuIsl (UKCALMU €€ TOJOXKEHHs); IMOJNOJOIIBEHHbIN OMOI3€Hb
(cucrema HaOIIOAEHUI OMOJHAETCS PElepaMu, YCTaHABIMBAEMBbIMU Ha 3€MHOW HMOBEPXHOCTH BOJIM3H
HIDKHEW OpOBKM OTBaJIa Uil KOHTPOJISI IEPEMEIIEHNI BbIIaBIMBAEMOU TOJIIN TOPOJ).

14. Ilepuonu4HOCTh HAONIOJCHUNA YCTaHABIMBAETCS B 3aBUCHUMOCTH OT IIOCTABJICHHBIX 3a/1ad U
MHTEHCUBHOCTH Mpoliecca J1epOpMUPOBAHUS MACCUBA TOPHBIX MOPO/I.

[Ipu akTUBU3aIUMKM TpoLECCa CABMXKCHUS WHTEPBAIBI MEXKIY CEPHSIMH HAOJIOJICHUN JTOJDKHBI
COKpAIaThCsl.

Ecin CKOpOCTh CMEILIEHUS pENepoB YBEJIWYMBAETCSI CO BpPEMEHEM, TO i YCTAaHOBJICHUS
KPUTHUECKUX CKOpOCTEH cMelleHUil (ocenaHuil), MpeAlecTBYIOIMIMX CPBIBY OIIOJI3HEH, HHTEPBaJbI
BPEMEHHU MEXJy CepUsIMHU HAOIIOJCHUH JOIDKHBI COKpAIAThCs 10 HECKOJNBKHX B CYTKH, B 3aBUCHMOCTHU
OT CKOPOCTEH OcelaHMii, WJIM YCTaHABIMBATHCSA aBTOMATU3UPOBAaHHAs cUCTEMa KOHTPOJIA JedopMaruii.

ITpunoxenune N 9

Kk DenepanibHBIM HOpMaM U IpaBUIaM B 00JIACTH
IpoMblIlUIeHHOHN 6e3onacHocty "lIpaBuia
o0ecrieyeHus yCTOMUMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEP)KICHHBIM IpHuka3zoM DenepanbHOil ciyxKOblI
10 HKOJIOTHIECKOMY, TEXHOJIOTUIECKOMY

U aTOMHOMY HaJ130py

or" " 2020r. N

OLIEHKA
PUCKA PA3BUTUA OE®OPMALMA U HAPYLLEHUA YCTOUYUBOCTU
BOPTOB, YCTYINOB KAPbLEPOB, PASPE30B N OTKOCOB OTBAJIOB
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(pen. ot 24.03.2026) [JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu [ata coxpaHeHnus: 06.07.2026
MPOMbILL...

1. 'eomexaHUYECKUI PUCK OIIEHUBAETCS MO popMyIe:
P=BO x TIIL, (1)
rae BO - BepositHOoCTh 00pymieHus, TII - TsokecTh mOCIeCTBUH.

2. BeposTHOCTH OOpyIlI€HHS OLICHUBAETCA KOJIMYECTBEHHO M KadecTBeHHO. KomuuecTBeHHas
OLIEHKA BEPOSITHOCTU OOpYILEHHs] OCHOBBIBAETCSI HAa BEPOSITHOCTHOM pacyeTe YCTOWYMBOCTH OOPTOB U
YCTYIIOB KapbepoB, pa3pe30B U O0TBajoB. KauecTBeHHas OLleHKa BEPOSTHOCTU OOpYILIEHUSI OCHOBBIBAETCS
Ha BBIOOpPE KaTEerOpUH BEPOSTHOCTH OOpYIIEHUs B COOTBETCTBUHM ¢ Tabnuueii 1.

Ta6nuua 1 - KauectBeHHas oueHKa BEPOATHOCTU HEONAronpuUATHOro codbbITUSA

Kareropus | KauectBeHHas XapaKkTepuCcTUKa COOBITHIA
OLICHKA
A Becbma CobbiTne mpoucxonuio dYacto. CoObITHE OXHUIAEMO C
BBICOKast BBICOKOW CTETICHBIO BEPOSITHOCTH B OJIMKalIIee BpeMsl.
B Bricokas ColOpiTHE TPOUCXOAMIO HEOAHOKpaTHO. [lpomsoiimer ¢

BBICOKOH CTETICHBIO OIPCACIICHHOCTH.

C Cpennsist CoObITHE TPOUCXOAMIO paHEEe M MOXKET MPOU30UTH B
OyTyIiem.

D Huskas CoObITHE MOXKET MPOU3OWTH MPU MAJTOBEPOSITHOM CTCUCHUU
0OCTOSITENBCTB.

E Ouenb Huzkast | CoObITHE MOXKET MPOU30UTU TOJIBKO MPU HEMPOTHO3ZUPYEMOM

cTeueHuu hopc-MakOpPHBIX 00CTOSTENILCTB.

3. TspkecTh TOCTEACTBUN OOpPYIICHUH Ul pPa3lUYHBIX MAcIITabOB OTKOCOB (YCTyI, Trpymnmna
YCTYTIOB 1 0OPT) OIICHUBAETCSI KAU€CTBEHHO B COOTBETCTBUHU C TAOJHIICH 2.

4. CnocoObl OIICHKHM PHUCKOB OIPEACTSIOTCS OJKCIUTyaTHPYIOMIeH WIH CHeIUaIU3HpOBAHHON
OpraHu3aIyen.

5. HeoOxoauMble Mepbl pearnpoBaHus Ha pa3BUTHE JeQOopMaluii U HapylleHHEe YCTOWYMBOCTH B
COOTBETCTBUU C YPOBHEM pUCKa MPUBEACHBI B TaOIuIe 3.

6. YpaBlieHHE PUCKaMU 3aKIII0YAETCs B YMEHBIIIEHUH BEPOSITHOCTH OOpyIIeHHs OOPTOB U yCTYIIOB
KapbePOB, Pa3pe30B U OTBAJIOB U CHUYKEHHUU TSKECTH €T0 MOCIEACTBHIA.

7. Ilpu nosIBIEHUU B IpOIIEcce IKCIUTyaTallui MECTOPOXKICHUNA KPUTHUECKUX JAedopMaliuii 60pToB
U YCTYTIOB KapbepoB, Pa3pe30B U OTBAJIOB JI0JKHA MPOU3BOAUTHCS MEPEOLIEHKA PUCKOB.

Tabnuua 2 - OueHKa TAXeCTUM nocneacTBUM OOpyweHun OOpPTOB M YyCTYyNnoB
KapbepoB, pa3pe3oB U OTBasnoB
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[JokymeHT npepocTtasnieH KoHcynbTaHTIn0C
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(pen. oT 24.03.2026)

"O6 yTBEpXAEHUM DefepalnbHbIX HOPM U NpaBui B 06/1aCTU NPOMBIL...

[okyMmeHT npeaoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHus: 06.07.2026

TsoxecTs mocieacTBUA

He3nauntenpHbie

Huzkue

Cpennue

Bricokue

UpesBbluaiiHbie

- O6pymeHue Ha
OTIETEHOM
y4acTKe BHE 30HBI
BEJICHHSI TOPHBIX

- JluxkBunanust oOpyeHus
TpeOyeT HeCKOIBKO JTHEH
WIN HE BIMSIET Ha
TEXHOJOTHUYECKUN MPOLECC

- KparkocpouHnas
JVKBUIAIMS OOpYIICHUS

- HOTepﬂ OArOTOBJIICHHBIX
K BBICMKC 3aI1aCoB

- Yrpo3a >KM3HU U 3JJ0POBBIO
moaei

aboT, He
Enmng)mee Ha - OOpy1IeHne 0TKOCOB C - IIpocToun ocHOBHOTO - Cpennecpounas - [lotepst TpaHCTIOPTHOTO
TexHOoIOrnueckmii | KOPOTKHM IEPHOAOM TEXHOJIOTHYECKOT0 JTUKBUJIAIUS TIOCTEACTBUN | che3/a (MIPH OTCYTCTBUU
mporece SKCIUTyaTalluu 00opy10BaHUSA O0OpyIICHHSI PEe3EepBHOIO)
- OOpyuieHust He oka3bIBaloT |- [loBpexnenue - [ToBpexnenue n - Hapymenue
BIIMSIHUE HA 00opy0BaHus U JUINTEbHBIE IPOCTOU TEXHOJIOTMYECKOT0 1IUKJIA,
BHYTPUKAPBEPHYIO UH(pPaCTPYKTYPHL, OCHOBHOTO TpeOytolee TEXHUYECKOT0
UHPPACTPYKTYPY Tpebyrolee peMOHTa TEXHOJIOTMYECKOT O NIEPEBOOPYKEHHUS
000opyI0BaHUS U/ WITH
UHPPACTPYKTYPHI,
TpeOylolIe KanuTaaIbHOTo
peMoHTa
- [ToBpexnenus - Boccranosnenue cve3na |- [loreps ocHOBHOTO
000pyI0BaHUsl OTCYTCTBYIOT |HMJIM PEMOHT ITyTel TEXHOJIOTHYECKOI0
OTKaTKH1 000pyIOBaHUS H/UIIH
UHQPaACTPYKTYpPHI
- [ToTepst TpaHCTIOPTHOTO
cbe3aa (IIpyU HaJIu4nuu
PE3epBHOIO)
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"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu

MPOMBILL...

[ata coxpaHeHnus: 06.07.2026

Ta6bnuua 3 - Mepbl pearnpoBaHusi B COOTBETCTBUM C YPOBHEM pUCKa

YpoBeHb pucka | Mepbl pearupoBaHUs Meponpusrus [Ipumeuanue
Ouensb BoicOKUl | Hemennennas Omnpenenenne rpaHul] Bo3oOHoBneHue
(aBapuiinoe OCTaHOBKa pa0OT Ha |OMacHOM 30HBI U 3aIPET pabor ¢
COCTOSIHUE) JAHHOM YYacTKe, HaXO0XJIECHUS JTI0AeH YBEAOMJICHHEM

BBIBOJI JTIOZIEH TEPPUTOPUATBHOTO
IIpoBenenue opraHa
JIOTIOJTHUTEIBHBIX OCYIapCTBEHHOTO
UCCIIEIOBAHUM U FOPHOTO HaZ30pa
pa3paboTKa OmepaTUBHBIX
MEPOIPHUATHUH 110
CHIDKEHHUIO PUCKA J10
IIPUEMJIEMOTO YPOBHS
Beicokuii, [TpuoctanoBka pabot | Onpenenenue rpaHull Bo3oOHoBneHMe
(npenaBapuiiHOe |HA JaHHOM y4YacTKe, |OIaCHOM 30HbI paboT Mo peleHno
COCTOSIHHE) BBIBOJI JIFOZIEH U TEXHUYECKOTO
TEXHUKHU IIposenenne ananmsa PYKOBOJUTENS
CUTyalluH U pa3paboTKa _ | sxemumyatupyromeii
OIEPATHBHBIX MEPONPUATHH | oprappsanmu Ha
10 CHUKEHHIO PUCKA JI0 OCHOBAHMH
IIPUEMIIEMOTO YPOBHS MOHHTODHHTA
CUTyaluu
Cpennuii Komuccuonnoe IIpoBenenue anaiusa KonTpons
(cocrosinue perieHue o CUTYaIlMH U pa3paboTKa BBITIOJTHCHUS
OrpaHUYEHHOU HE00X0IUMOCTH JIOJITOCPOYHBIX MEpPOIPUATHH
paboToCOCOOHO | MPUOCTAHOBKH PA0OT | MEPOTIPUATHIN 10
CTH) CHIKEHMIO PUCKaA 110

MIPUEMJIIEMOTO YPOBHS

Huskwuit u Becbma
HU3KHUI
(paboTocmmocobHO
€ COCTOSIHHE)

JlonmyCTUMBIN PHUCK,
JIOJDKEH HaXOJUThCS
10J1 KOHTPOJIEM, HO
He Tpedyer
JOTIOJTHUTENBHBIX
MEPOIPHUATHH I10 Er0
CHUKEHUIO.

Meponpusrtuii He TpedyeTrcs

ITpunoxxenune N 10
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MPOMbILL...

K DenepanibHBIM HOpMaM U IpaBUiIaM B 00JIACTH
poMblInUIeHHOHN O6e3onacHocty "lIpaBumna
o0ecrieyeHus yCTOMUMBOCTH OOPTOB U YCTYIIOB
KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB",
YTBEP)KICHHBIM IpHuKa3zoM DenepanbHOil ¢y OblI
10 HKOJIOTHIECKOMY, TEXHOJIOTUIECKOMY
U aTOMHOMY HaJ130py
or" " 2020r. N
YMNPABJIEHUE
YCTOWYUBOCTbLIO BEOPTOB KAPLEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

1. MepOHpI/IﬂTI/I}I 110 YIIpaBJICHUIO YCTOIZHHBOCTLIO 60pTOB, YCTYyNIOB, OTKOCOB HAIIPABJICHbI HA:

CTaOMIM3aLUI0 COCTOSIHUSL YCTYIOB, OTKOCOB OTBAQJIOB IIyT€M CHIDKEHHUS WM HCKIIOYEHUS
BEPOSTHOCTH JiepopMaLuii;

KOMITCHCAIHIO AehOpMaIlfil MyTeM CHIKEHUS TSHKECTH MOCIIEICTBUI BO3MOKHBIX Ae(OpMAIIHIA.

2. B mMecrax BbIXOJ]a TEKTOHHYECKUX HAPYIIEHUI HAa KOHTYP YCTYNOB M IIPU MOBBIIIEHUH CTETIEHU
TPEUIMHOBATOCTH IMOPOJI, & TAK)KE Ha 0COO0 OTBETCTBEHHBIX yYacTKaX JKCIUTyaTHUPYIOIIas OpraHu3aIus
JOJDKHA TIpeyCMaTpuBaTh JIOMOJHUTENBHBIE MEpbl IO O0ECIEYEHUIO0 YCTOMYMBOCTH YCTYIIOB,
JIOKaJbHBIX yY4aCTKOB OOPTOB KapbepoB, pa3pe3oB.

3. MepomnpusiTusi Mo yNpaBICHUIO YCTOWYHMBOCTBIO OOPTOB, YCTYINOB, OTKOCOB BBIOMPAIOTCS B
COOTBETCTBUH C TabauLeH 1.

Ta6bnuua 1 - MeponpuaTva no ynpasfieHMI0 YCTOMYNBOCTbLIO 6OPTOB, YCTYNOB.

Tun Buner meponpusituit OcoOeHHOCTH TPUMEHEHUS
Crabunusupyromue
ONTUMU3ALIMS rnapameTpoB
OypOB3PBIBHBIX pabort BOIM3H

B MacCCHBaxX CKaJIbHBIX W IOJYCKaJIbHBIX

IIpECaACIBHOTO KOHTYpa C
pert yp i

MUHHMH3ALUEH BIUSHHUS B3pPBIBHBIX
paboT Ha 3aKOHTYPHBII MacCUB

Opranu | IOBbIIIEHNE JOCTOBEPHOCTH
3allMOH |UCXOAHBIX  JIaHHBIX, JeTaau3anus
Hbl€ |W/WIM KOPPEKTUPOBKA PaCUETHBIX

ITOIMTOJIHCHHC HCXOOHBIX JaHHBIX 1o
pe3yjibTaTaM HHKXCHCPHO-TI'COJIOTNYCCKOI0

HN3Y4YCHUA
CXEM
npu NU3MCECHCHUU HNHXXCHCPHO-
KOPPCKTHPOBKA MPOCKTHBIX | TCOJIOTHUICCKUX yCHOBI/Iﬁ U IIPU BBIABJIICHUU
nmapaMeTpoB Mpu3HaKoB nedopmaruii 1o pe3ynbTaTam
MOHUTOPUHIA
www.consultant.ru CtpaHuua 82 u3 84

Hape)XHas npaBoBas noaaepXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpukas PoctexHaasopa ot 13.11.2020 N 439
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"06 yTBepxaAeHUn OeaepanbHbIX HOPM M NpaBun B 06nactu

ﬂ,OKYMeHT npeaocraBneH KOHCYJ'IbTaHTrlmOC
[ata coxpaHeHnus: 06.07.2026

MPOMbILL...
IpU  TPOTHO3C HEYCTOWYUBOCTH WA
W3MCHCHUE HANpaBICHUS U PEKUMa
oOHapyXeHHH MPU3HAKOB JedopMaluu 1o
BEJICHUSI TOPHBIX paboT
pe3yyibTaTaM MOHUTOPUHTA
(dhopMupoBaHue IpU3M yropa | HapyIeHHbIe MaCCHUBEI CTI0KHOM
(moamopHbIe CTEHBI, KOHTPQOPCHL | CTPYKTYPHI C MepeclauBaHUEM MOPOJ WU
KOHTPOAHKETHI, 3aIIUTHBIC CTCHBI) PBIXJIBIE TIOPOIBI, CKJIOHHBIC K OTOJI3aHHIO
AHKEDEL KPYITHOOJIOKOBBIC ~ MaJIOBBIBETpEIIBIC W
PBL, CJIaHIIEBAThIE CIOUCTHIE TBEPABIE MOPOIBI C
IITaHTH, THOKHeE
ocoBLIe Ty | TACHHEM B CTOPOHY BBIEMKH IOl yIrIamu
P 40 - 60° u 6oxaee
MEXaHUYECKOE
CTa0OTPENIMHOBATEIE TIOPOJBI C  YIJIOM
yAepKaHue )Ke1e300€ TOHHBI
MajeHus  IUIOCKOCTH  OcCla0JieHusT B
YCTYTIOB, e cBau o
BeIpaboTanHoe mpocTpancTBo 20 - 50
OT/CIIbHBIX
y4acTkos 60pTa METAJUINYECKHE
CeTKH Ha
MPUIIOBEPXHOCT | TIPU PUCKE KaMHemaia
HOH 4acTu
OTKOCOB
- LIEMEHTAIIHS, TPEIIMHOBATHIE CKAIBHBIC U TIOJTYCKAIbHBIC
XHUY
c CMOJIU3AIHA, MOpPOJIbI;,  TeCYaHbIC, JICCCOBHIHBIC U
CCKHC CWIMKATH3AIMS | TITMHUCTHIC TIOPOIBI
YHpOTHCHHC HaOpBI3r-0eTOH
BM 1704
CIaom 1o CHJIBHOTPEITUHOBATHIC, CKIIOHHBIC K
Topoa METAJINYECKON | HHTGHCUBHOMY BBIBETPUBAHUIO WU
CeTKe, BBIIICIIAYNBAHUIO  TOPOJBI,  TIECYAHO-
arpoMeINTMopaIy | TIIMHUCTHIC OTKOCHI
S
B OOBOJHEHHBIX MacCHBaX, NMPU HAJIUYUU
HAlOPHBIX TOPH30HTOB TIPU OTCYTCTBHH
JpEeHax €CTECTBEHHOTO  JIpeHaka B Cllydae
3HAYHUMOI0 BIIMSIHUS BOJIBI Ha
YCTONYUBOCTb;
MIPOMOPAKUBAHUE MaccuBa B
KpUOJIMTO30HE C  OpraHu3amuen
MpU TIOTEepPEe MPOYHOCTH MACCHBA TIPU €T0
COXpaHEHHUs  TEIUIOBOTO  pPEKUMa
. pacTerieHuu
MaccuBa B JICTHHH TIEpHO] C
IMOMOIIBIO CIICLIHAIBHBIX MAaTOB
OTBaJjo | U3MEHEHHUE pexumMa OTCBHITKH | TIPH MOSIBJICHUH MPU3HAKOB
00pazo | 0TBaIOB (MOPSIIOK OTCHITIKA) HEYCTOWYHMBOCTH
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[ata coxpaHeHnus: 06.07.2026

MPOMBILL...

BaHHC

OTCBIIIKA IMPEAO0TBAIOB

NPy HAJMYUU TaJOro CJIadOro OCHOBAHUS,
oo npu HEe0OXOIUMOCTH
NPEIOTBPAIICHHS] ~ PACTCIICHUSI  TTOPOJT
OCHOBaHHS

HWHXKXCHCPHBIC  MCETOJAbI  YCKOPCHU:
KOHCOJIHJallM HaMBIBHBIX MaCCHBOB

IIpU HCBO3MOKHOCTU OpraHU3allun peKUMa
OTCBIIIKM OTBAJIOB

Komnencupyromme

Opranu
3allMOH
HbIE

MPOEKTUPOBAHUE YBEJIIMYECHHOMN

OepMbI 0€30MaCHOCTH

MpU puUCKe pa3BuTus JAedopmanuii Ha
y4acTKax pacHoJoXKeHUss HHPPACTPYKTYPbI

CO3/IaHUE
TPaHCTIOPTHOTO Che3/1a

pe3epBHOTO

IIpU  PHUCKE TOBPEXKIEHUS OCHOBHOIO

TPaHCIIOPTHOTO Che3/1a

COBCPUICHCTBOBAHUEC CHCTCMbI

MOHHUTOPHHTA

IPH  PUCKE  BBICOKMX  HETAaTUBHBIX
MOCTIEICTBUI OT BO3MOXHBIX JieopManuit

KBUTH(DUKATAH
o0iacTu

TIOBBIIICHUEC
IIepCcoHaIa B
TCOMCXaHNUYCCKUX PUCKOB

Ui OOBEKTOB BEACHHUS TOpPHBIX padoT II
KJlacca OMacCHOCTH

BEJIEHUE TOpHBIX pPA0OT TOJBKO B
NepUOJT OTPULIATENILHBIX TeMIIepaTyp

IpU NOTEpEe MPOYHOCTU MACCHUBA MPHU €ro
pacTernyieH|uH

Texunu
E€CKHUE

BPEMEHHOE YBEJINUYCHHUE ITUPUHBI
yJIaBIMBAOLICH GepMBI

npu pucke pa3BuTus nedopManuii u
HEJI0CTaTOYHOU YJIaBJIMBAIOLIEH
CIIOCOOHOCTH CYILIECTBYIOIINX oepMm
0e301acHOCTH

00o0pKa 3aK0JIOB Ha YCTyIax U
3a4yrcTKa 6epM 0€30MMacHOCTH ¢
MMPUMCHCHUEM CHCHI/IaHBHOI\/’I TEXHUKHU

IIpHU HAJIMYHUHU 3aKOJIOB U PUCKEC KaMHCIIaAa

YCTaHOBKA IEPEXBATHIBAIOIINX H
KaMHEYJIaBJIMBAIOIINX CUCTEM
(OGapbepsl, CTEHKH, TPOCOBBIC U

ceTyaThble 3aBEChl)

MpH  pPUCKE
0OpyIICHHIA.

KaMHC11aaa, JIOKAJIBbHBIX
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