[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Vigopvaund o erasencle:  NMHHHCTEPCTBO HAYKH M BhICIIEro oopa3oBanust P®
®UNO: UrHateHko Butanuii M@-mamq

[JlonxHocTb: MpopekTop no o a%{s%@%ﬁ’ﬂﬂ&bg&ﬂym}BE&%%Wﬁeﬁ AKETHOE 06pa30BaTe.}IbHoe

[ata nognucanus: 02.07.2024 10:23:20 YUPECKIACHUEC BbICHIECT Oﬁpa30BaHI/Iﬂ

VrukaneHsi RO A P bII FOC¥IIapCTBeHHBI]7[ yHusepcurer um. H.M. ®exoposckoro»
a49ae343af5448d45d7e3e1e499659da8109bd78 AV

®OHJ OLHIEHOYHBIX CPEACTB!
10 JUCUHMILIUHE

«l'eomexanuxka»

DakyabTer: [ opHo-mexnonoeuueckuil paxyromem (I'TD)

Hanpasaenue noaroroBkm: 21.05.04 ['opnoe deno

Crenuanmzauus: Mapxuweiioepckoe 0eno

YpoBenb 00pa3oBaHusi: cneyuaiumem
Kadenpa «Paspabomra mecmopoosicoenuii nonesnvix uckonaempix»

HaNMCHOBaHUE Kaq)eﬂpbl

Pazpabotunk ®OC:
Jouent M.II. Ceprynun
(1OJIKHOCTD, CTETIEHb, YUEHOE (moamuce) (®HO)
3BaHHE)
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! B 1TaHHOM JOKYMEHTE IIPEJCTaBJIEHbI TUIIOBbIE OLIEHOYHBIE CpeACTBA. [10THBIN KOMIUIEKT
OLICHOYHBIX CPEJICTB, BKIIIOYAIOINI BCe BApUAHTHI 3aJJaHU (TECTOB, KOHTPOJIbHBIX paboT U
Ip.), IpeUlaraeMbIX 00yJaroeMycsi, XpaHUTcs Ha Kadeape B OyMa)kHOM U 3JIEKTPOHHOM
BUJIE.



Ilepeyens MUIaHUpPYeMBIX PpPe3yJabTATOB O00y4YeHHMs MO0 JMCHHMIUIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMi 00pa3oBaTeIbHON NPOrpaMMbl

Tabmuua 1 — KomnereHy 1 MHIUKATOPBI UX JTOCTUKECHUS

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

HNuaukatopel JOCTUXEHUS

[Ipodeccrnon

AJIbHBIC KOMIICTCHIINH

OIIK-5 CnocoGeH mpuMeEHSATh METOIbI
aHajn3a, 3HAaHUsS 3aKOHOMEPHOCTEH
MOBEJICHUS, YIIPABIICHUSI CBOMCTBAMU
TOPHBIX MOPOJI U COCTOSIHUEM MacCHBa B
nporieccax J00bIYH U epepaboTKu
MOJIE3HBIX MCKOIAEMBbIX, a TAKXKE MPHU
CTPOUTEILCTBE U IKCILTyaTaIluu
MOJI3EMHEIX 00BEKTOB

OIIK-5.1 AHanu3upyeT GU3NKo-
reorpaduyeckue, MpUPOTHO-TEOTOTUICCKHE,
WH)XCHEPHO- T'€OJIOTUYCCKHE U
THIPOTEOJIOTUICCKUE YCIIOBHUS, BIUSIONINE HA
COCTOSIHUE MacCHBa TOPHBIX MTOPOJT

OIIK-5.2 OLeHUBaET U MPOTHOZUPYET
reOMEeXaHMUECKHUE MPOIECCHI B ITPOIECCE
CTPOMTEIILCTBE U SKCIUTYaTAIUH TTOI36MHBIX
00BEKTOB

OIIK-6 CnnocoGeH mpUMEHSATh METOIbI
aHaJM3a U 3HAHUS 3aKOHOMEPHOCTEH
MOBEJICHUS U YIIPABJICHUS CBOIICTBAMH
TOPHBIX ITOPOJT U COCTOSTHUEM MacCHBa B
nporeccax J0ObIYH U epepaboTKH
TBEPJIBIX MOJIE3HBIX MCKOIAEMBbIX, a TAKKE
MIPU CTPOUTEIHCTBE U IKCILTyaTallUH

OIIK-6.1 CucreMaTu3upyeT METObI

OpeaAcCIbHOIO HAIPAKCHHOI'O COCTOAHUSA MaCCHBa

TOPHBIX ITOPOJT

OIIK-6.2 Brnaneer nHkeHepHBIMHU U
TEXHOJOTHYCCKHUMH METOJIaMH YIIPABJICHHSI
rCOMEXaHHUYECKUMH ITPOIIECCaAMHU

HOJI3EMHBIX O0OBEKTOB

Tabmuna 2 — [Macriopt ¢oH/1a OIIEHOYHBIX CPEJICTB

Koutposmpyemsie ®opmupyemast HaumeHoBaHue
IHoka3zaTenun
pa3aeJibl (TeMbl) KOMIIETeHIUSA OLICHOYHOTI'0 J—
AUCHUILIMHBI cpecTBa
1. OcnoBuble nousTus, e | OIIK-5, KonTponbubie OtBeTHI HA
1 3a1a4n, oomue npuHmmnel, | OIIK-6 BOIIPOCHI KOHTPOJIbHbBIE
r€OMEXaHUYECKHE SBIICHUS, BOIIPOCHI
HOpMaTHBHas 6a3a
2. Knaccudukanuu OIIK-5, TecroBoe Pemenue
CKaQJIbHBIX MaCCHUBOB 110 OIIK-6 3a7laHue TECTOBOI'O
npoy”octy - RQD ([Qukpe n 3alaHus
ap., 1967), knaccudukammmn
CKaJIbHBIX MacCHBOB I10
YCTOMYMBOCTHU BBIPAOOTOK -
Cucrema Q (bapton u np,
1974; I'pmmirant n bapros,
1993; Bapton, 2000)
3. Kimaccudukanum OIIK-5, TectoBoe Pemenue
CKaJIbHBIX MacCHBOB I10 OIIK-6 3a/laHue TECTOBOIO
YCTOMYMBOCTHU BBIPAOOTOK - 3a/laHus
RMR (bensickmii, 1973,
1976, 1979 u 1989), MRMR




(JTayomep, 1990; Axyb6ex u
Jlaybmiep, 2001); uaaexc
re0JIOTHYECKON TPOYHOCTH -
GSI (Xoek, 1994) nunnexc
npo4yHocTH nopoj RMI
(ITammctpem, 1995).

4. Knaccudukarum
CKaJbHBIX MaCCHBOB I10
ycroruuBoctu CII 91.13330
«CHulI 11-94-80 ITonzemubIe
TOpPHBIE BBIPAOOTKI

OIIK-5,
OIIK-6

TecToBoe
3a7aHue

Penrenue
TECTOBOIO
3a1aHus

5. ITacniopt kpenueHus u
yIpaBiIeHUs! KPOBIIEH,
TpeOOBaHUS K COJIEPIKAHUIO
Y HAMOJHEHUIO Macropra
KpEIUIEHHUs COTIacHO
JIEUCTBYIOLLETO
3aKOHOJATENbCTBA 1. 86
®HuII Ne 505. Kpemuienue
TOPHBIX BBIPAOOTOK U
COTIPSIKEHHM, pacueThl
IIPOJIETOB CONPSKEHU,
BBIOOD TUIIOB M IMapaMeTpPOB
Kpenu Ha OCHOBaHUU
MPUHSTHIX KIacCUpUKaLui,
pacyeTHbIe aHATUTUYECKUE,
YHCIICHHBIE METO/IBI,
KMHEMATU4YECKUI aHAJIM3.

OIIK-5,
OIIK-6

TecToBoe
3a7jaHUE

Pemenue
TECTOBOI'O
3a7aHusg

6. Hanpspkenus u
nedopmaiuu B MOA3EMHBIX
TOPHBIX BBIpAaOOTKAX 1
BMEIIAOIIEM MaCCHBE,
COBPEMEHHBIE METObI
HaOJI0IeHuH 3a
negopmanusamu,
WHCTPYMEHTAILHBIE METOIBI
OLICHKH HANpsDKEHUH B
MacCHBE TOPHBIX TIOPOJT
(MeTo/ AMCKOBAaHUS KepHa,
mieseBas pa3rpyska, MeTo
MOJTHOM pasrpy3Ku KepHa,
TUIPOPA3PHIB).

OIIK-5,
OIIK-6

TecToBoe
3aaHue

Pemenne
TECTOBOT'O
3a1aHUA

7 TlonsiTue xaTeropus
yJ1apOONaCHOCTH.
PernonansHble METOIBI
OLICHKH KaTeropuu
yZ1apoonacHOCTH
(MHKpOceciicMuecKHii MeTo/1,
reoJUHaMHYECKOe
pailoHHpoBaHue).
JlokajbHbIE METO/IbI OLIEHKU

OIIK-5,
OIIK-6

TecToBoe
3aaHue

Pemenue
TECTOBOT'O
3aJ1aHUA




KaTeropHuHu YIapOOMacHOCTH
10 JMCKOBaHUIO KEpHa,
JIIEKTPOMETPUUCCKHUM,
BUOPOCEHCMHUYECKUM,
CEeCOMaKyCTHYCCKUM
METO/IaMHU.

8. 'eorexnnyeckoe OypeHue,
MapKUpPOBKa
reoMexaHH4ecKoe
JOKYMEHTPHOBAaHUE KEepPHA.
OcCHOBHbBIE IPUHIIUTIBI
MOCTPOCHHUS
reOMEXaHNYeCKUX MoJienen
(4ucneHHsble, TUTOJIOTO-
CTPYKTYpHBIE, OJIOUHBIE), UX
HATIOJTHEHUE U XpaHEHUE.
Buasr monenen u ux
Ha3HAYCHHE.

OIIK-5,
OIIK-6

KonTposibHbie
BOIIPOCHI

OTBeTHI HA
KOHTPOJIbHbBIE
BOITPOCHI

9. Pa3paboTka
MECTOPOXKACHUMN MOJE3HBIX
HCKOIIAEMBIX C YYETOM
KOMIUIEKCHOM OLICHKH
TOPHO-TE€0JIOTUYECKON
CUTYyalHHu 1
F€OMEXaHUYECKUX
MIPOLECCOB, MPOUCXOAAIIUX
BO BMEIIAIOIIIEM MACCHBE.

KonTposbHbie
BOIIPOCHI

OTBeTHI HA
KOHTPOJIbHBIE
BOIIPOCHI

3aueT ¢ OLEHKOI (04Has,
3a04Has popma o0yueHUs)

OIIK-5,
OIIK-6

Hrorosoe
TECTUPOBAHUE

Pemenue
TECTOBOTO
3aJaHus

1 Mertoanyeckue MaTepuasbl, onpeaeIsomue Npoueaypbl OLeHUBAHUS

3HAHUI, yMEHH i, HABBIKOB U (UJIM) ONbITA AEATEJIbHOCTH,

Xapakrepu3ymoume npouecc popMupoBaHUA KOMIETEH UK

MeTOI[I/I‘-IGCKI/Ie MaTcepHraibl, OMPECACIIAIOIHNE MPOUCAYPbl OUCHHWBAHUA 3H&HPII>1,
YMGHHﬁ, HAaBBIKOB M (I/IJ'II/I) OIIbITa ACATCIIbHOCTU, MPEACTABIICHBI B BUIC TEXHOJIOTHYECKON

KapThl TUCHMIUIAHGI (Tabmuna 3).

Tabnuna 3 — TexHoaoruueckas Kkapra

HaunmeHnoBanme Cpoxn Ixana Kpurepun
OIIEHOYHOI0 CpeICTBa BBLITIOJTHEHUA OIleHNBaHUA OIleHUBaHUA
Ilpomesccymounan ammecmayusn 6 popme «3auem ¢ OYeHKOU»
Wtoroserii Tect Axanemuueckuii | or 0 mo 5 OanoB | Onenka
qac 110 KPUTEPUIM oT2 105

HUTOI'O:

____ bamnos




Kpurepun BbIcTaBJ/IeHMSI OLeHKHM MO0 4-0a/UIbHOI IIKaJie OUEHUBAHMUS IS
IK3aMEHAa MJIM «3aYTEHO C KOLEHKOM»:

- OUCHKH «OTJIMYHO» 3aCIy’KUBaeT OOYYalolWiics, OOHApYKUBIIMH BCECTOPOHHHE,
rrybokne 3HaHWS ~y4eOHOTO MarepWaja W yMEHHE CBOOOMHO  BBINMONHATH  33JaHUA,
MPETyCMOTPEHHBIE  MPOTPaMMOM; HW3yUMBUIMM OCHOBHYIO JIUTEpAaTypy M 3HAaKOMBIH C
JOMOTHUTENBHOW — JIUTEPaTypol, PpEKOMEHAOBAaHHOW MpOorpaMMoil  oOydeHus; Oe3ympedHo
OTBEYABLIMHA HE TOJIBKO Ha BONPOCHI OWjeTa, HO M Ha AOIOJHUTEIbHBIE BOIPOCHI; MPOSBUBIINI
TBOPYECKHE CIIOCOOHOCTH B UCIIOIBF30BAaHUH YI€OHOTO MaTepHaa;

- OUEHKH «XOpPOILO» 3aClIy)XHBaeT OOYyYaroluiics, OOHApYKUBIIWI TONHBIE 3HAHUS
y4eOHOro Marepuana, YCIEUIHO BbIIOJHUBIIMN HPEIYCMOTPEHHbIE NPOrpaMMON  3alaHUs,
W3y4YMBILUI OCHOBHYIO JINTEPATypy, OTBEUABIINI Ha BCE BOIPOCH OMIIETA;

- OUEHKH «yIOBJIETBOPUTEIHHO» 3acilyXHBaeT 0oOydarolmuiics, oOHapy>KMUBIIWN 3HAHHUSA B
00bEMe, HEeoOXOIUMOM Ui AajbHEHIIed ydé€Obl M paboThl MO Mpodeccuu, CHPAaBUBILUICS C
BBIIIOJIHEHUEM 3a/IaHUM, 3HAKOMBIH C OCHOBHOM JIUTEPATYpOil, TONMYCTUBILNN TOTPEITHOCTH B OTBETE
Y TP BBIIOJHEHUH 33aJaHdi, HO 00JaNalomnuil TOCTaTOYHBIMU 3HAHUSAMU ISl UX YCTPaHEHHS IMOJ
PYKOBOACTBOM NpENoiaBaTes;

- OLEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydJaroLeMycs, OOHapyXHUBIIEMY
poOenbl B 3HAHUSX OCHOBHOTO y4eOHOI'O MaTepHaja, JOIyCTUBILEMY IIPUHLHUINAIBHBIEC OIINOKY B
BBIMIOJTHEHUU TPEAyCMOTPEHHBIX pabodeil mporpamMmol 3amaHuif, KOTOpble HE MO3BOJAT €My
NPOJOJDKUTE 00ydeHHe 0e3 JOMOJHUTEIBHBIX 3aHATHH 10 COOTBETCTBYIOIIECH AUCIUIUINHE.

2 TunoBble KOHTPOJIbHBIE 32IaHUSI HJIH HHbIE MaTePHAJIbl, He00X0AUMBbIE JIJIsI
OLICHKHU 3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH,
XapakTepusyoume npouecc popMupoBaHUA KOMIIETEHIUH B X0/1e 0CBOCHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Tema - OcHOBHBbIE IOHATHS, 1[eJIM U 321241, 001[He MPUHIUIIBI,
reoMexaHu4ecKue siBJICHHsI, HOpMATHUBHAaA 0a3a
Bomnpocs! 11 KOHTPOJIsSI 3HAHUT

=

HazoBuTte 0OCHOBHBIE IIEH U 3314l TEOMEXaHUKN ?

2. Yro BKJIIOYAET B ceOsl OL[EHKA HANPsHKEHHO-Ae(OPMUPOBAHHOI'O COCTOSIHUS MacCHUBa

TOPHBIX MOPOJ?

CraTrueckue Mpolecchl B MAaCCUBE TOPHBIX OPOJ 3TO?

Kakue siBieHus 1 TUHAMUYECKHE TIPOIIECCHI IPOMCXOISAT B MACCHBE TOPHBIX MTOPOST?

5. Uro moHMMaercs MOJ| TEPMHUHOM TOPHOTO MAABICHHMS U KaKHe BUABI TOPHOTO
JaBJIEHUS BEI 3HaeTe?

6. Yro moHMMaeTcs MoJ TEPMUHOM JIMTOCTATUYECKOE JTaBJICHUE.

7. B dyeM 3aKkiro4alOTCs OCHOBHOE OTJIMYHE HANPSHKEHHO-IE(OPMHPOBAHHOTO
COCTOSIHUS B TPABUTALMOHHOM M TEKTOHMUYECKON T0JIe HAIPSKEHUN?

8. UYro moHMMAaeTcs Mo TEPMHUHOM MACCHB TOPHBIX MPOA?

9. Yro moHMMaeTcs NoJ TEPMUHOM rOopHas nopoja?

10. B uem 3akiroyaroTCsi OCHOBHBIC OTJIMYHMS B TEPMHHAX MACCHB TOPHBIX TOPOA U
ropHas nopoja?

11. Yto moHMMAaeTCs TMOJ TEPMHUHOM CIBIDKCHHS IIOPOJI W HaJETAloIIeH TOJIIIIH,
HA30BUTE OCHOBHBIE MPUYMHBI CJIBUKEHHUS IOPO/] HAJIETAIOIIEH TOJIIH.

12. IlpuBeauTe OCHOBHBIE HOPMAaTHBHO TEXHUYECKUE JIOKYMEHTHI, perjJaMeHTUPYIOIINe
pa3paboTKy MECTOPOXKJIEHHH, OTHECEHHBIX K CKJIOHHBIM M ONACHBIM IO TOPHBIM
yaapam

13. Yro nonumaercs noj repMuHoM Komuccus o TOpHBIM yJapam, Ha30BUTE OCHOBHbBIE
¢ynkuuu o ods3anHOCTH KoMuccuu.

14. Yo noapazymeBaercs MoJ TEPMUHOM PETHOHAIEHOTO IPOTHO3a

~ow



15. Yro noxpasymeBaeTcs 1ol TEPMUHOM JIOKAIBHOI'O IIPOrHO3a

Tema - Kinnaccupukauuu cKajJbHbIX MACCUBOB 10 NPo4YHOCTH - RQD (Aukpe u
ap., 1967), kiaccupukannu CKaJbHbIX MACCHBOB 110 YCTOHYMBOCTH BbIPA0OTOK -
Cucrema Q (bapron u ap, 1974; I'pmmraar u baproun, 1993; bapron, 2000)

KonTposabHble 3a1annst

3ae3n na PIII-5 Guc rop. -140 m B umutepBane a.p. VIII6 + mp. VIIII6+]11m
IpOii/ieH Mo BKpaIUICHHOH pyJe, B KpoBile U O0Kax - BKpaIuleHHas pyna. Bkparuiennas pyna
(rab0po-107epuThl) CUIIBHOM TPEIIMHOBATOCTU. HapylleHHOCTh BKpaIuIeHHOM pY.ibl
cunpHas. B unT: 1.p.VIIII6 + 1.p.VIIII6+4,0M BCKpBITO TEKTOHMYECKOE HapyuieHue VI-
Oro MOpsiZIKa, MOIMHOCTBIO 10 0,3M 3aIl0JIHEHHOE XJIOPUTOM, aHTUAPUTOM, Pa3IpoOIeHHBIM
PYAHO-IIOPOAHBIM ~ MaTepuasioM. Bo BceM  uHTepBaje BCKPHIBAIOTCS  Malo U
0e3aMIIUTyIHble TEKTOHHYECKHE TPEIUMHBI, C TIJaJKUMU CTEHKaMu M 0Oopo3aaMu
CKOJIbXKCHHUS, BBINOJIHEHHbIE AHTUAPUTOM U XJIOPUTOM, MECTaMU C 30HaMH ApOOJIEHUs
MOILTHOCTBIO 710 0,3M, 3aIOJIHEHHBIX OCIA0NAIOIUMHE MUHEpadamMy. BoeipaboTka 06BOAHEHA.
Knaccupumupyiite mpuBeIeHHYIO TEOJIOTHYECKYIO XapaKTePUCTHKY MO Kiaccupukanum
RQD wu Q-system, oGocHyiiTe BbIOpaHHBIE KO3(PPHUIMEHTHI, NPHUHATHIE I pacyera
HApYyIIEHHOCTH MaccuBa Mo Kiaccudukanuu baproHa.

PasBenounast BeIpaOoTka, mpoiijgenHas Ha riyoune -800 M 1O poOroBUKam
[IOJIEBOILIATOBBIM, C MPOXWIKAMM W JIMH3aMHU CIUIOIIHON CYIb(QUAHON pYyAbI, CEpBIE,
3€JIEHOBATO-Cephl€, TOHKO3EPHUCThIE, IUIMTYAThIE. TpPELIMHOBATOCTh IMOPOJ CHJIbHAS.
Tpeunsl pa3Ho opueHTUpoBaHHble, KpyThle (60-80), momorue (10-30), mpsimble, ¢
POBHBIMH, TJIQAKUMH M IIEPOXOBATHIMU CTEHKaMH, 3aKkpbiThie ¢ Cl, Ang W OTKpHITHIE,
BeimosiHeHHble Ang, Cl, Sp. ®opma snemMeHTapHOrO OJ0Ka IUIMTYATas, TPaNelHeBUIHAS,
napajuieenuneatas, pasmepsl 3*5*7cm. m Oonee. HapymeHHOCTH TOpPOJ CHIIBHAS.
Knaccupunupyiite npuBeeHHYIO T'€0JIOTHYECKYH0 XapaKTepUCTUKY IO Kiaccupukauuu
RQD u Q-system, oGocHyiiTe BbIOpaHHBIE KO3(D(DUIMEHTHI, MPHUHATBIE I pacyera
HapyLIEHHOCTH MaccuBa Mo kiaccudukanuu baprona.

I'eonornueckas xapakrepuctuka I'BIII Ne 2 B unrepBane nuker 8+5.3 merpa +
nuker 17+4.7 merpa. HeputmMudHOE nepecianBaHue OpOrOBUKOBAaHHBIX MEPresied U CephIxX
anruaputoB. Ilopoabl  cepele, OypoBaro-cepble, TOHKO3EPHUCTBIE,  IUINTYATHIE,
OpOrOBUKOBaHHbIE. TpEmMHOBATOCTh MOPOJ CHIIbHAA. TpemuHbl pa3HO OPUEHTUPOBAHHEIE,
kpythle (60-80), momorue (10-30), mpsiMble, ¢ POBHBIMHU, INIAAKUMHM M IIEPOXOBATBIMHU
cTeHkamu, 3akpbiTele ¢ Cl, Ang u oTkpeiThle, BbimonHeHHble Ang, Cl, Sp. dopma
3JIEMEHTApHOT0 OJIOKa MIMTYaTas, TpanelueBuIHas, napauleienunesas, pazMepsl 3*5%7
cM u Oonee. HapymeHHOCTs mopoAd cuibHasg. YaenbHbeli Bec 2,75 T/M3. OTmeuarorcs
TekToHNM4eckre TpeuHbl CeBepo-3anagHoro U CeBepo-BOCTOYHOIO MPOCTHpAHUS,
MomHocThIO 70 0,5 M, yrimom mageHust ot 20-30 mo 70-80, BBIMOJHEHHBIE XJIOPUTOM,
CEpIIEHTUHOM, KaJlbLIMTOM, AHTHJIPUTOM, HEepeTepTodl MOpoJoi, HWHOTJa C 3epKajlaMu
ckonbkeHus. Kiaccuduuupyiite nNpuBENEHHYIO T€0JOTMYECKYI0 XapaKTepUCTUKY IO
knaccupukanun RQD u Q-system, o6ocHy#Te BEIOpaHHBIE KOA(GUITMESHTHI, IPUHSTHIC IS
pacueTa HapylIeHHOCTH MaccuBa o kiaccudukauuu baproHa.

Conpspxkenne Ne 23 Ha rinyoune -1400 M, reosnoruyeckas XapakTepHCTHKa
IPEJICTaBICHa POTOBUKHM IIOJIEBOILIINATOBBIE, C MPOXKWIKAMU W JIMH3aMHU CIUJIOLIHON
cynb(GUIHOW  pyabl, cepble, 3€JIEHOBATO-Cepble, TOHKO3EPHHUCTbIE,  IUIUTYATHIE.
TpemHOBaTOCT MOPOA CHIIbHAS. TpEeIIMHBI Pa3HO OpHEeHTHpOBaHHbIC, KpyThie (60-80),
nojorue (10-30), npsiMble, ¢ POBHBIMH, IJTaJKUMHU U IIEPOXOBATHIMU CTEHKAMH, 3aKPBITHIE C



CI, Ang u oTKpbITHIE, BhIOHEeHHBIE Ang, CI, Sp. ®opma snemeHTapHOrO O6J10Ka MIMTYATas,
TparenueBuIHas, napajuieNenuneasas, pazmepsl 3*5*7cm. u 6onee. HapymenHocTs nmopon
cunpHasg. Kiaccupuuupyiite TNpUBEACHHYIO TI'EOJOTHUYECKYI0  XapaKTepPHCTUKY  I10
knaccupukanun RQD u Q-system, o6ocHyiiTe BeIOpaHHbIe KOI(GUITUESHTHI, IPUHSTHIC IS
pacyeTa HapyIIEHHOCTH MaccuBa 1o kinaccudukanuu baprona.

I'eonoruueckas xapaxrtepuctuka IOTY Ne 2 B unTepBane nuker 18+5.3 merpa +
nukeT 21+4.2 metpa npoiigeH Ha riyoune -680 mo apruyumram. TpemumHOBaTOCTH MOPOT
cuibHasl. TpeluHbl pa3HO OpUeHTUpOBaHHbIE, KpyThie (60-80), monorue (10-30), npsmele, ¢
POBHBIMHU, TJQJKHMMHU U IIEPOXOBATBIMU CTEHKaMH, 3aKkpbiThie ¢ Cl, Ang U OTKpHITHIE,
BeimosiHeHHble Ang, Cl, Sp. ®opma snemeHTapHOro OJOKa IUIMTYATasi, TpareuueBUaHasl,
napajuienenuneasas, pasmepel 3*5*7 cm um Oosee. HapymeHHOCTh TOpoja CHIIbHAS.
Ynenpubiii Bec 2,85 1/M3. OTMedaroTCsi TEKTOHWYECKHE TpemuHbl CeBepo-3amajHoro u
CeBepo-BOCTOYHOTO MPOCTUPAHUSI, MOIIHOCTBIO 10 0,5 M, yriom naaeHusa ot 20-30 go 70-
80, BBIIOJHEHHBIE XJIOPUTOM, CEPIIEHTUHOM, KalbLUTOM, AaHTMJIPUTOM, IE€peTepTOi
HOpPOJIOH, MHOI/IA C 3€pKajlaMM CKOJbXeHHUs. BomonpuTok ciabblil, B MmouBe BhIPaOOTKE
nydenue. Kiaccupuuupyiite NpHBEIEHHYIO T€0JIOTHYECKYI0  XapaKTEPUCTUKY 110
knaccudukanuu RQD u Q-system, o6ocHyiiTe BeiOpaHHbIe KOI(DPHUIHEHTHI, TPUHSITHIE IS
pacyeTa HapyLIEHHOCTH MaccuBa 1o kiaccudukanuu baprona.

Pa3zBenounass BblpaboTKa, MpoiaeHHas Ha rIayouHe -1950 M 1o poroBukam
[OJICBOLINATOBBIM, € NPOXXWIKAMM W JIMH3aMHU CIUIOIIHOM cynb(GUAHON pyIsl, cepble,
3€J€HOBATO-CEepble, TOHKO3EPHUCThIC, IUIMTYAThIE. TpPELIMHOBATOCTh IOPOJ CHUJIbHAS.
Tpeunsl pa3Ho opueHTupoBaHHble, KpyThle (60-80), momorue (10-30), mpsimble, ¢
POBHBIMH, TJIQAKUMH M IIEPOXOBATHIMU CTEHKaMH, 3aKkpbiTbie ¢ Cl, Ang W OTKpHITHIE,
BeimosiHeHHbIle Ang, Cl, Sp. ®@opma snemMeHTapHOro OJOKa IUIMTYATasi, TparenrueBUIHas,
napajienenumneatas, pasmepsl 3*5*7cM. m Oonee, Ha KOHType BBIPAOOTKH BO BpeMs
NPOXOJKH OTMEYaloch menymenne. HapymenHocts mopoxa cuinbHas. Knaccupumupyiite
NPUBEJICHHYIO TEOJIOTHYECKYIO XapaKTepUCTHKYy 1o kiaccupukamun RQD wm Q-system,
o0ocHylTEe BBIOpaHHBIE KO3(DPHUIMEHTHI, IPUHATHIE A pacyeTa HapyHIEHHOCTH MacCHUBa
no kiaccudukanuu baprona.

Conpspxenue Ha riryoune -1400 M o poroBukaM MoJI€BOLINATOBBIM, C MPOXKUIKAMU
U JIMH3aMU CIUIOIIHOM CYNb(QUAHON pyJbl, Cepble, 3eJIEHOBATO-CEpble, TOHKO3EPHUCTHIE,
MT4atele. TpemuHoBaTOCTh MOPOJ CHIIbHAsL. TPELIMHbI pa3HO OPUEHTHPOBAHHBIE, KPYThIe
(60-80), mosnorue (10-30), mpsiMble, ¢ POBHBIMH, TJaJKUMH W IIEPOXOBATHIMUA CTEHKAMH,
3akpeiTie ¢ Cl, Ang u oTkpbIThle, BhIoNHEHHbIE Ang, Cl, Sp. dopma snemeHTapHOrO
OJi0Kka TUIMTYaTasl, TparneuueBUIHas, NapajuleNenuneatas, pasmepsl 3*5*7cm. u Oonee, Ha
KOHTYpE BBIPaOOTKH BO BpeMs IIPOXOAKH OTMEYaJIoch menymenue. HapylmeHHOCTh mopos
cpenusis.  Knmaccuduuupyiite npuBeeHHYIO TI'eOJOrMYECKYI0 — XapaKTepUCTHUKY  I10
kinaccupukanun RQD u Q-system, o6ocHy#Te BbIOpaHHbIE KO (GUIIMEHTHI, IPUHSTHIE IS
pacyeTa HapyIIEHHOCTH MaccuBa 1o kiaccudukanuu baprona.

HTorossiii TecTt
OIIK-5, OIIK-6
3akpbITas 4aCTh TECTA
1. Kakue 10KyMeHTBI perJiaMeHTHPYIOT pa3padoTKy MeCTOPOKIeHNH CKIOHHBIX H
ONACHBIX 10 FTOPHBIM yAapaMm
a) ©OHull B obGnacTu poMbIieHHON Oe30omacHocTH «IlonoXkeHue 1o 0e30macHOMY
BEJICHUIO TOPHBIX pabOT Ha MECTOPOXKACHUAX, CKIIOHHBIX U OMACHBIX MO TOPHBIM
yaapam» npuka3z o BBoje Ne 576 ot 06.12.2013.



b)

d)
2.

®Hull B o6mactu npomeinieHHOM 6e3omacHocTH "[IpaBuna 6e30macHOCTH TTPU
BEJICHUH FOPHBIX PadOT U mepepaboTKe TBEPIbIX MOJIE3HBIX UCKOMAeMbIX" TIPUKa3 O
BBOJIe Ne 505 ot 08.2020, paznen VI. TpeboBanust 6€30macHOCTH K pa3paboTke
MECTOPOXKACHUM, CKJIIOHHBIX U OMACHBIX 110 TOPHBIM yJapam

MeTouuecknx peKOMEHJAIHi 110 OLIEHKE CKIIOHHOCTH PYIHBIX U HEPYIHBIX
MECTOPOXKACHHI K TOPHBIM yaapaM mnpukazoMm DenepanbHON CIIyKObI 110
3KO0JIOTUYECKOMY, TEXHOJOTHYECKOMY U aTOMHOMY HaJi30opy oT 23 mast 2013 roga N
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Bce BbllenepeyncieHHble TOKyMEHThI

B cKkoJbKHX 3K3eMILIAPaX COCTABJISAETCH MACMOPT KpelleHHsl W yNpaBJieHHs

KpOBJIei

e)
f)
9)

3.

B ogHoMm 3K3emiuiepe
B /IByx 3k3emIusipax
B Tpex sk3emmuisipax

Pa3pyunieHue mopoabl M0 KOHTYPY BBIPAa0OTKH Ha OTAebHbIEe IJIACTHHBI,

HMeIIHe Yalle BCero Ye4eBHIeoopasHyo (popmMy ¢ 320CTpeHHBIMH KPasiM# 3TO:

h)
i)
)

[Mlenymenue
Crpensinue
30K051000pa3zoBaHue

4. Pa3pymieHHe TmOpPOAbl € OTCKHBAHHEM C Pe3KHM 3BYKOM OT MacCHBa
JIMH30BUIHBIX MJIH C OCTPBHIMH KPasiMH IUIACTHH Pa3JIMYHBIX pa3MepoB.

a)
b)
c)
S.
a)
b)
c)

6.

a)
c)

a)
c)

Crpensinue
BriBan
OO6pyuienue

Paspymienue pyabl (mopoasl) B riayOmHe maccuBa 0e3 BbIOpoca B TOPHYIO
BbIPadOTKY, CONPOBOIKAAIOLIEeCS 3BYKOM, coTpsiceHHeM MaccuBa,
o0pa3oBaHueM NbLIN.

Tomuex

I'opHbIii yaap

I'opHOTEKTOHMYECKUH yIap

MrHoBeHHOe XpynKoe pa3pylleHHe LeJqUKa HJIH KpaeBOH 4YacTH MacCHBa,
NposiBJsIIONIeecs B BHAEe BbIOpoca pyabl (IIOPOABI) B NMOA3EeMHBIe BHIPA0OTKH €
HapylleHHeM KpelnH, CMelleHHeM MAIllMH, MeXaHU3MOB, 000pPyI0BaHUS H
BbI3bIBaIOLIICEe HAPYLICHHE TEXHOJOTHYECKOro nmpouecca.

I'opHeIit yaap

["'opHOTEKTOHMYECKUH yIap

Tomuex

MrHoBeHHasl MOABUKKA 0JIOKOBBIX CTPYKTYP 10 pa3pbiBaM., CONIPOBOKIAETCH
CHJIBHBIM COTPSICEHHEM MAaCCHBA, Pe3KUM 3BYKOM, 00pa30BaHUeM NbLIH H
BO3/1YILIHOH BOJIHOM, U HAPYILIEHHMEM TEXHOJOIrHYeCKOro mpouecca.
I'opHO-TEeKTOHMYECKUH yrap

I"opHeIit yaap

Tomuek

YacTh MaccuBa NOPOA B 30HE BJIMSIHUSI OYMCTHBIX paldoT, B npeaeaax KOTOpoi
HaNpsiZKeHUsI MeHbl1lle, YeM B HETPOHYTOM MAaccHBe.



a)
b)

c)

a)
b)

10.

a)
b)

11.

a)
b)

12.

a)
b)
c)
d)
e)

13.

a)
b)

c)
e)

14.

a)

c)
d)

e)

15.

a)
b)
c)
d)

30Ha pa3rpy3Ku
30Ha ITIOBBIIIICHHOTI'O FOpHOFO JaBJICHUSA
30Ha OMOPHOTO AABJICHUSA

Yacth 30HBI pa3srpy3k, B mnpejaejax KOTOPOii HANpsikKeHHsl MeHbIle, YeM B
HETPOHYTOM MACCHBE HA KPUTHYECKOM IIyOHHeE N0 YCJI0BHUIO YAAPOONACHOCTH.
3amuieHsas 30Ha

30Ha ONOPHOTO JABJICHUS

Yacrs MaccuBa mopoJ B 30He BJIMSIHUSI OYMCTHOH WM TOATOTOBUTEJIbHOM
BbIPA0OTKM, B Npeaejiax KOTOPOW HanpsikeHHsi 00Jiblle, YeM B HETPOHYTOM
MaccHBe.

30Ha ONOPHOTO JABJICHUS

30Ha MOBHIIIICHHOTO TOPHOTO JIABJICHUS

Yacrs pyaHoro tesa (BMeNIAWIIMX MOPOA), MCHbITHIBAKIIAS IMOBBILIEHHOE
ropHoe [aBJieHHe, IlepeJaBaeMoOe KpaeBbIMM YacTAMU WIH HeJIUKAMH
CMEKHOI0 (3AIMTHOI0) PYAHOIO TeJia (CJ105).

30Ha MOBBIIIEHHOT0 TOpHOTO AasieHus (3oHa [1I']1)

30Ha OOPHOIO JABJIEHUS

IMoka3aTenp kavectBa nmopoabl mo RQD nasi ciadoii (CHJIBHOTPEIIMHOBATOM)
MOPOJbI HAXOAUTCS B Mpeaesax:

ot 0 mo 25

ot 25 10 50

ot 50 o 75

ot 75 1o 90

ot 90 no 100

IMoka3zatenp kavectBa mopoabl mo RQD pasi ovennb caGoii (o4eHb
CWJILHOTPEIHHOBATOM) MOPOILI HAXOAUTCS B Mpeaesax:

ot 0 1o 25

ot 25 1o 50

ot 50 10 75

ot 75 1o 90

ot 90 10 100

IToxa3zarenb kavecrBa nmopoasl no RQD s cpeaneii (cpeaHeTpelIMHOBATOI)
MOPOABLI HAXOAUTCS B MpeJesiax:

ot 0 10 25

ot 25 1o 50

ot 50 no 75

ot 75 no 90

ot 90 1o 100

IMoka3arenp kavecTtBa mopoasl mo RQD nasi xopomueii (cj1adoTpeminHOBATOI)
MOPOABLI HAXOAUTCS B Mpeesiax:

ot 0 1o 25

ot 25 no 50

ot 50 no 75

ot 75 no 90



e)

16.

a)
b)
c)
d)
e)

17.
a)
b)
c)

18.
a)
b)
c)

19.

a)
b)
c)
d)
20.

a)
b)

c)

21.

a)
b)

c)
22.

a)
b)
c)
d)
23.

a)
b)

c)

ot 90 1o 100

Iloka3aTtenp kavectBa mopoabl mo RQD jaas  oramuyHoii  (0o4eHb
CJ1200TPENIMHOBATO#) MOPOAbI HAXOAUTCS B MpejIeax:

ot 0 no 25

ot 25 1o 50

ot 50 o 75

ot 75 10 90

ot 90 1o 100

CKO0JbKO CymieCTBYET KaTeropnﬁ HaApYUICHHOCTH MaCcCHBa 110 BapTony
9

5
4

B kakux npenaesiax n3MeHsiercsi 3HaueHne Q MHIEKca:
ot 0.001 mo 1000

or 0 o 100

ot 0 7o 1000

IMoka3aTenb KoOJMYECTBA CHCTEM TpPelMH MO Kiaaccupukauum baproHa nias
OJIHOM CHCTEeMBbI TPEIHH PAaBEH;

or0.5m01

2

9

IMoka3aTenb KoOJMYECTBA CHCTEM TpPelMH MO Kiaaccupukauum baproHa nis
TPeX CHCTEM TPEIUH PaBeH;

or0.5m01

2

9

IMoka3aTenb KOJMYECTBA CHCTEM TPemMH MO Kjiaaccupuxkauuu baprona njs
AP00JIeHOI CHJIHLHO HAPYIIEHHOT0 MEePeMSITOr0 MaCCHBAa;

or0.5m01

20

9

IToka3zarenn IEPOX0BATOCTH NMOBEPXHOCTH TPEUHIUMH IIPU HAJIUMYIHU KOHTAKTaA
6eper03 TpEeIMH U CABUI¢ MEHEE 10 cm JIA IJTIaIKUX, BOJTHUCTBIX TPECIIMH I10

KJIaCCI/I(l)I/IKaIIHH BapTOHa NPUMCEHAECTCH pPaBHBIM
2

4
1

IHoka3areab HIEPOXOBATOCTH IMOBEPXHOCTH TPEIUMH NPH HAJIUYUM KOHTAKTA
OeperoB TpemuH u caBure mMeHee 10 cM s rIagKMX, IVIOCKUX TPEIIHH IO

kjaaccupukanun baprona npuMensiercs paBHbIM
2

4
1



24.

a)
b)

c)

25.

a)
b)
c)
d)

26.

a)
b)

c)

e)
f)

217.

a)

c)
d)
e)
f)

28.

a)
b)

c)

29.

a)
b)

c)
e)

30.

IHoka3aTenb 1IEPOXOBATOCTH NMOBEPXHOCTH TPENIMH NPH HAJHMYHUM KOHTAKTA
OeperoB TpemH u caBure mMeHee 10 cM 1 TpPeUmIMH ¢ MOJHUPOBAHHBIMHU
OeperaMM M IJIOCKOCTAMHM CKOJbKeHUH 1o kiaccupuxanunm baprona
NPUMeHsIeTCS] PABHBIM

0.5

4

1

Cuabl, BO3HHKAWIIME B MAacCCHBe TOPHBIX MOPOJ B pe3yJbTare [eiicTBHA
IPaBUTALMHM M TEKTOHMYECKHMX HANPSKEHMH, CyLIeCTBYIOIIMX B 3eMHOH KoOpe
H3-32 COBPEMEHHBIX TEKTOHUYECKHX MPOLECCOB

MexaHn4ecKkue npoLecchl

CwMmenenue,

Hedopmarnus

Pa3pymenust MmaccuBa

Cnoco0bl ynpasJjieHHs TOPHBIM J1aBJICHHEM

Bce oTBeTsI BepHBI

[Topnep)kaHue OTKPHITOro BIPAOOTAaHHOI'O IPOCTPAHCTBA LIETUKAMU
3aknaka BbIpabOTaHHOTO POCTPAHCTBA

[Toramenue BbIpaOOTaHHOTO MIPOCTPAHCTBA OOPYIIEHUEM BMELIAIONIUX TOPO]
Bpemennoe nmonepkanue BEIpaOOTAaHHOTO MPOCTPAHCTBA B MEPUOJT OUUCTHOM
Beiemku 0TOMTOM 3aMara3uHUPOBAHHOM PYAOH € MOCIEIYIOIUM 00pyILICHUEM
BMEULIAIOIINX TIOPOJT

YnpasiieHue ropHbIM JAaBJICHHUEM OCYLIECTBJIACTCH BHIOOPOM

Bce oTBeTsI BepHBI

Cucremsl pa3paboTKH,

OmnpeneneHreM napaMeTpoB €€ KOHCTPYKTUBHBIX AJIEMEHTOB

[Topsinka BefieHHs TOPHBIX paboT, IPU KOTOPBIX o0ecreyrBaeTcsi 0€301acHOCTb,
OxoHomuueckast 3pPeKTUBHOCTb TOPHBIX padboOT

PanmonanpHO€ HCIIOJIB30BaHNE HENP.

MeponpusTUS 110 YIPABJICHUIO TOPHBIM JaBJeHHEM BCEr1a HANPaBJICHBI
Ha camxenne nefcTBYIOIMX HANPSIKEHU, HAa MOBBIILICHUE TPOYHOCTH MacCUBa
Ha cHmxeHune nelcTBYOMNX HaNpsHKEHUN

Ha noBsllieHne MpoYHOCTH MaccuBa

Ha noBsllieHne AENCTBYIONIMX HANIPSYKEHUI

HcxoaHoe HanpsiZKeHHOE COCTOSIHME MacCHBa ObIBaeT:
Bce oTBeThI BepHBI

['paBUTALIMIOHHBIM

['paBUTAIIMOHHO-TEKTOHUYECKUM

I'uppocTtaTnueckum

BepTukaibHbIM

l'[omlepma}me KalnuTaJdbHbIX, IIOAIOTOBUTCJIbHBLIX, HAPE3HbLIX, OYHMCTHBIX
TOPU30OHTAJBbHBIX H HAKJIOHHBIX Bblpaﬁ()TOK B 3aBUCHMOCTH OT KaTeropum
yCTOﬁ‘H/IBOCTH Mmopoa MOKET OCYIIECTBJIATHCH:

Bce oTBeTHI BCPHEL



b)
c)
d)
e)
f)

31.

a)

c)
d)

e)

32.

a)
c)

33.

b)

34.

a)
b)

d)
e)
f)

35.

be3 kperieHus

Habpp13roeToHHoi niu TOPKPEeTOSTOHHOM Kpenbio

AHKEpHOU KPEenbo

KomOunupoBanHoii (aHKephI U HAOPHI3rOETOH) Kpenbio

MeTtammueckoid paMHO#M KPEnblo, MOHOJIMTHOM KeJIe300€TOHHON KPEIbIo

JIluHaMH4YecKue NPOSIBJICHUS] TOPHOIO IABJICHHUSA 110 MOILIHOCTH, HHTEHCMBHOCTH,
Xapakrepy IpOSIBJICHHMS M IOCJICACTBUAM MOAPA3ACIHAIOTCA CJeIYIOHUM
oOpa3om:

Bce oTBeTHI BEpHBI

I'opHO-TEKTOHMYECKHUE yIaphl

["opHbie yaapsl

Mukpoynapsl

Tosuku, cTpenstHus

I'mapaBanyvecknii paguyc HR (Hydraulic Radius) 310

OTHONICHUE TUIONIAAN OOHAXKEHUS BUCAUET0 O0Ka (MIJIM KPOBJIK) K €T0 MIEPUMETPY.
[upuna noxymnposera BoIpadOTKH

MakcuManbHbIN JTMHEWHBIN pa3Mep rOpHOM BbIPaOOTKU

I'eonnoruvecknii nuaexc npounoctu (GSI)

[TpencraBisier coOoii ABYXMapaMeTPOBYIO KJIACCU(PHUKALMIO, YUUTHIBAIOILYIO
0JIOYHOCTHh MacCHBa U XapaKTep MOBEPXHOCTU TPEIINH; u3MepsieTcs B 0amiax ot 0
no 100

[TapameTp peHTHHIOBO# Ki1accH(pUKAIMU TPEIIMHOBATOCTH TOPHBIX MTOPOJI, KOTOpast
OIpeieNIeTCsl B COOTBETCTBUU C METOJUKOM MexayHapoiHOro o01iecTBa 1o
MexaHuke ropHbix nopoa (ISRM) yunTeiBaromumii mokasareiab KauecTBa KOHTaKTa 110
TpELMHAM, [IEPOXOBATOCTH, JUINHY, PACKPBITUE, 3aII0JHETEIb U BBIBETPEIIOCTH
CTEHOK TPEILHH.

M3yuyeHue TPeIMHOBATOCTH NMOPO/I BKJIIOUYAET CJedyI0lIHe ITanbl:

Bce BapuaHThl

BusyanbHbie 00ciieioBaHusl OOHAKEHHIA C IIEITTBIO BBISBJICHUS OCHOBHBIX CHCTEM
TPELINH, ONPENENAIONMX CTPYKTYPY MacCHBa, U OPUEHTUPOBOYHASI OIIEHKA UX
BO3MOYKHOTO BIIMSIHUSI HA YCTOWYHBOCTD

HNHcTpyMeHTabHAas CheMKa JIEMEHTOB 3aJleTaHus TPELIUH, MHTEHCUBHOCTH
TPEUTMHOBATOCTH

OreHka cOCTOSIHUS KOHTAKTOB, (POPM CTPYKTYpPHBIX OJIOKOB U JIp.

O0paboTka pe3ynbTaTOB ChbEMKH, IOCTPOCHHUE JUarpamMm TPEIIMHOBATOCTH;
[TocTpoenue ropHo-rpapu4eckoil TOKyMEHTALUU /UK 3-X MEPHBIX MOJIENIEH,
HarJIAHO OTOOPaXKAIOLINX pa3MeleHNe TPEIINHOBATOCTH

Kaxkue u3 nepeunc/ieHHbIX YCJI0BHI pPeKOMEHAYeTCsl BKJIKYATh B PersiameHTbI
TeXHOJOTHYeCKHX MPOLECCOB MO BeIeHUI0 OYUCTHBIX pador?

[To ciocoOy ympaBieHUsI TOPHBIM JIaBJICHUEM B OUYMCTHOM IIPOCTPAHCTBE, BKIIFOYAS
MACHOPT KPETJICHUS ¥ MMPOEKT OpraHu3aIuu padoT

[To mapameTpam cucteM pa3pabOTKH, 00eCIeYnBaAIOIIMM 0€30MMacHOCTh paboT 1
COXPaHHOCTH MOAPa0aTHIBAEMbIX TEPPUTOPUI 1 OOHEKTOB

[To BEIOOPY crcTeM pa3pabOTKH U CIIOCOOOB BHIEMKH IMOJIE3HOTO MCKOIIAeMOT0,
Ha4YMHAas CO CTAJIUU MPOEKTUPOBAHUS



d)

e)

36.

a)
b)

c)
d)

37.

a)
b)

c)

38.

40.

a)
c)

41.

[To ocoGenHOCTAM BeJieHUS padOT B TOPHO-TE€OJIOTMUECKUX YCIOBUAX KOHKPETHOTO
MCCTOPOKACHUA U TOPHOTCXHUYCCKUX YCIIOBHUAX MIAXThL
Bce nepeunciennbie

Kakue wu3 mnepeuncieHHbIX (aKTOPOB [O/KHBI  YYMTBHIBATHCA  NPH
NMPOEKTUPOBAHUU,  CTPOUTENbCTBE M  JKCIUIyaTAUMH  TOPHOPYAHBIX
npeAnpUATHIl ¢ KOMOMHMPOBAHHOM (COBMEIIEHHOI) pa3padoTKoii?

Toxapko Hanuuue MOA3CMHBIX ITYCTOT B I'paHUIIAX U IO JHOM KapbEpa

Tonpko UCKIIOUEHHE TPOPHIBOB B MOJ3€MHbIE TOPHBIE BHIPAOOTKH MABOJKOBBIX U
JMBHEBBIX BOJI

Tonbpko MoIpaboTaHHOCTh MACCHBOB TOPHBIX TMOPOJI, CIIATAIOLINX OOpTa Kapbepa

Bce nepeuncnennbie pakTopsl

IloaroroBuTe/IbHBbIE BBIPAOOTKH B PYAHOM Tejle JOJKHBI NMPOBOAUTHLCS BHE
30HbI OMOPHOI0 JABJIEHHSI OT OYUCTHBLIX pador. JomycTrumoe paccrosinue ot
(poHTa OUYMCTHBIX PabdoT perjjaMeHTHPYeTCSl YKAa3aHUSIMM M JIOJIKHO
NPUHUMATBHCA
He MeHee 40 M
He meHee 50 M
He MeHee 20 M

Paccrossame wmexnay OamwkaimmmMu OOKaMH NapajlieJibHbIX  BbIPadOTOK
(KamUTAJBHBIX M MOATOTOBUTEJBLHBIX) H KaMep Pa3jMYHOr0 HA3HAYEHUsS HA
YAapooONacHbIX y4acTkax 10 riyounsl 1000 M 10/2kHO ObITH

He menee 4d, rine d HanGonpImii pa3Mep MonepevHoro CeYeHUs OOJbIICH
BBIPAOOTKH

He MeHee 2d, riae d HanboNbIuil pa3Mep MOMEPEYHOTO CEYCHUsT OOIbIIEH
BBIPAOOTKH

He menee 4d, rae d nanGosnpminii pa3Mep MOMEPEYHOTO CEYSHUS OOTBIIEH
BBIPAaOOTKH, 10 pereHnto KoMuccuu mo ropHbIM yapam JOMyCKaeTcsi IPUHUMATh
JIpyTHE TTapaMeTpbl, 000CHOBAHNE U3MEHEHUH JIOJDKHBI M3JIaraThes B Y Ka3aHUSX

. Paccrosinue MEXKTY OMKAdIIMMHM  OOKaAMH mapauieJIbHbIX BblpaGOTOK

(KanuTaJAbHBIX, NMOATOTOBUTEJIbHBIX) M KaMep Pa3JIMYHOr0 HA3HAYEHUS] HA
YIapoonacHbIX yYacTKax Ha riayoune 6osee 1000 M 10/1:kHO OBITH

He MeHee 5d, rae d HanbonbIuil pa3Mep NOMEPEeYHOro cedeHus OobIIeH
BbIPa0OTKH

He MeHee 3d, rae d HaubonbIINil pa3Mep MONEPEeYHOro ceueHus OObIIeH
BbIPa0OTKH

He menee 5d, rae d HanGonbmuii pa3mep NonepeyHoro cedeHus 60mbIei
BBIPAOOTKH, 1O pemeHnto KoMucenu 1o TopHeIM yapam JIOIyCKaeTcss IPUHUMATh
JpyTue napaMerpbl, 000CHOBaHHE U3MEHEHUH JOJDKHBI U3/1araTbes B Y Ka3aHHUIX

IIpu nmpoxoake CTBOJIOB I0YCKAETCSl OTCTABAaHUE MOCTOSTHHOM Kpenu 0T 320051
He 0oJ1ee

Junametpa cTBOJIa BUEpHE

10m

JByX TuaMeTpoB CTBOJIA BUEPHE

Cooiika a1ByX BbIPpA0OTOK (KANMTAJbHBIX, MOATOTOBUTEIBHBIX) HA y4acTKax,
CKJ/IOHHBIX U OIIACHBIX IO TOPHBIM YJdapaM J10/I’KHA BECTUCH



44,

a)

c)
d)

45.

a)
b)

c)

46.

a)
b)

c)

C paccrosiHus MeXIy 3a00aMH 15 M T0KHA BECTUCH OJTHAM 3a00€M, IPYyroi 3a00i
JOJIKEeH OBITH OCTaHOBJEH. OOpa3yromuiics mpu cOOMKE HETNK JOKEH ObITh
npuBeAeH npu kareropuu "OnacHo" B HEOMACHOE COCTOSTHUE MO BCEH TIJIOMIA/IHN.

C paccrosinust Mmexay 3a60simu 30 M T0JKHA BECTUCH OJJHUM 3a00€eM, JIpyroii 3a00ii
JIOJDKEH OBITh ocTaHOBJIeH. OOpa3yromuiics mpy cOOMKE METUK JOJIKEH ObITh
puBeZEH npu Kareropuu "OnacHo" B HEONIACHOE COCTOSHUE 10 BCEH IUIOIIAIH.

C paccrosiaus Mexay 3a00samu 40 M T07KHA BECTUCH OJTHUM 3a00€M, IPYroi 3a00i
JOJKEH OBITH OCTaHOBJIeH. O0pa3yronuiics mpu cOONKe METNK JOKEH ObITh
npuBeAeH npu kareropuu "OnacHo" B HEOMAaCHOE COCTOSTHUE MO BCEH IIJIOIA/IHN.

.IIpn cuaoeBoii cucreMe pa3padOTKM MOIIHBIX PYAHBIX TeJ € 3aKJIAJIKOH

BbIPA0OTAHHOI'0 MPOCTPAHCTBA HEOOXOAUMO

OcCymIeCTBIATH ONEPEkKAIONIYIO OTPAOOTKY 3alIUTHOTO CJI0S IO KPOBIIE (TTOYBE)
PYAHOM 3aexKu

BhINONHATE pa3rpy3Ky pyJHOTO MaccuBa CKBXMHAMHU OOJIBIIOTO TUAaMETpa C
00s13aTeIbHOM OLIEHKOM () PEKTUBHOCTH Pa3TPy3KU

JIro60i1 U3 epeYrCcICHHBIX BApUAHTOB

. HpI/I pa3paﬁoTlce PYAHBIX 33J’le)l€eﬁ, CKIOHHBIX U OIMACHBIX I10 T'OPHBIM yAapaMm,

3amnpenaercss IPUMEHSTh CUCTEMBI Pa3pabOTKU C IBMKEHUEM (PPOHTA OYMCTHBIX
paboT Ha BBIPaOOTaHHOE MPOCTPAHCTBO, B TOM YHUCIIE 110 BOCCTAHUIO 0€3 IPOBEICHUS
IpOopUIAKTUYECKUX MEPOIPUSATHIH

Paspemmaercs npumMeHsTh cucTeMBbl pa3pabOTKU € IBUKEHUEM (PPOHTA OYUCTHBIX
paboT Ha BbIpaOOTaHHOE NPOCTPAHCTBO, B TOM YHCJIE 110 BOCCTAHUIO O€3 MPOBEACHUS
npOoUIAKTUIECKUX MEPOIIPUATHIMA

ITo pemennto KoMuccuu no ropHsIM yaapaM pa3peraeTcsi IpUMEHATh CUCTEMBI
pa3paboTKH ¢ IBMKEHHEM (PPOHTA OYHCTHBIX pabOT Ha BBIpaOOTaHHOE
IPOCTPAHCTBO, B TOM YHCJIE€ IO BOCCTAHUIO 0€3 MpoBeieH!s NPOo(hUIaKTHUECKUX
MEPOIIPUATHN

JlokaJbHBIH NPOrHO3 YIAPOONACHOCTH YYaCTKOB MAacCHMBa FOPHBIX NOPOJ U Py,
a TakkKe ONEeHKa 3(Q(eKTHBHOCTHM Mep NpeJOTBPALICHHS TOPHBIX YIApoB
NPOU3BOAATCS CJAEAYIOIIUMH MeTOAAMM

I'eorexHryeCcKUM

['eopuznueckumu

BuzyaneHbpiM HaOMI0/1€HUEM

JIt006BIM U3 BBIIETIEPEUHCICHHBIX

B kayecTBe 6230BOro MeTO/1a JIOKAJIBHOI0 NPOrHO3a YAAPOONACHOCTH YYACTKOB
MAacCHBA FOPHBIX MOPOJ NPHHUMAETCS

BuOpoceiicmuueckuii metoa

CelicMOaKyCTUYECKUN METOJ

Metoa qucKOBaHUS KepHA

O kaxaoM ciiyyae ropHOro yaiapa ¥ MHUKpPOyJAapa TeXHHMYeCKHil pyKOBOAUTEb
opraHu3anuu 00s3aH CcOOOIIUTH B TEPPUTOPHAIBHBIN OpPraH ¢exepajbHOIoO
OpraHa  MCHOJHHMTEJbHOH  BJIACTH, YINOJHOMOYEHHOI0O B  00JacTH
NPOMBINLICHHOH 0€30IaCHOCTH.

B tedenue cyTok

ITocne MOArOoTOBKM aKTa TEXHUYECKOIO Pacciae0BaHus

B teuenue 15 nueit



47. CKJIOHHBIMH K TOPHBIM yaapaM SIBJSIOTCSI MeCTOPOKIeHUsI WM WX YacTH, B
npeaeax KOTOPBIX:

a) Hwmerorcst ropHBIC TIOPOJIBI U PYABI C BBICOKUMH YIIPYTHMHU CBOMCTBAMHU CIIOCOOHBIC
K XPYIKOMY pa3pyLICHHIO MOJT HATPY3KOi

b) MeiictByronue HanpspKkeHust mpeBbiiaoT 80% OT mpe/esia MPOYHOCTH Ha CHKATHE
TOPHBIX TIOPOJ] MECTOPOXKICHUSI.

C) Bce nepeunciieHHbIC BapUaHTHI

48. K onacHbIM 10 TOPHBIM yJ1apaM OTHOCSITCS MeCTOPOKIeHUsI

a) Ha KOTOpbIX UMEIH MECTO CTPEIITHUE TTOPO/I,

b) HutencuBHOE 3aK01000pa30BaHHE,

c) IIpoucxoauiau TOMYKH,

d) Mukpoyaapbl Wi TOPHBIE yIaphl

e) IIporuo3om mpu OmpeaeICHUN CTEICHH YIapOOIaCHOCTH MacCHBa FTOPHBIX MTOPOT
JIOKAJIbHBIMU MHCTPYMEHTAJIbHBIMU METOJIaMHU BbIsIBJIeHA KaTeropus "OnacHo"
(ymapoonacHas).

f) Bce nmepeuricicHHbIE BAPHAHTHI

49. IlacnopT KpenJieHus ¥ ypaBJieHHs KPOBJieil BKJIIOYAeT B cedst

g) I'paduyeckyro yactu

h) TlosicHUTEIBHYIO YacT

1) Pacder B moTpeOHOCTH MaTepHaIoB

J) obocHOBaHHUE CIOCOOOB KPEIUICHUS U YIIPABICHHsI KPOBJICH BHIPAOOTOK H OYUCTHOTO
IPOCTPaHCTBA

K) Pacuer BHJOB 1 ITapaMeTpOB KpeIu

50. YTo U3 npuBeIEeHHOTO OTHOCHTCSI K TeOMeXaHU4YeCKOH Mo/1e/Iu
a) UYwucnennas

b) T'eodunbraparronHast

c) bmounas

d) Jluronoro-cTpyKkTypHas

e) Pecypchas

OTkpbITast 4acTh TECTA

51. Beinenenue OI0YHOM CTPYKTYphl MECTOPOXK/IEHUS, YCTAHOBJIEHHE IUHAMUYECKOTO
B3aUMOJICHiCTBUA  OJIOKOB, BbIIEJIEHUE TEKTOHWYECKM HANpsHKEHHBIX 30H, OLIEHKY
HaIpaBJICHUS U BEJINYMHY TJIaBHBIX HAIPsOKEHUH B OJI0KaX Ha3bIBAeTCH ...

52. MTHOBeHHasi TIOJBUXKa OJIOKOBBIX CTPYKTYp IO pa3pbiBaM. COIPOBOKIACTCS
CHWJIBHBIM COTpPSICCHHEM MAacCHBa, PE3KUM 3BYKOM, OOpa30BaHHWEM WbUIM U BO3IAYIIHON
BOJIHOM, ¥ HAPYIIEHNEM TEXHOJIOTMYECKOT0 IPOLECCa HAa3bIBAETCS ...

53. MrHOBeHHOE XpYyNKOe pas3pylleHHe IeJMKa WIA KpaeBOW 4YacTH MAaccHBa,
MPOSBIISIIOLIEECS B BUIE BBIOpOCca py/bl (MIOPObI) B TIOJI3€MHbIE BEIPAOOTKH C HapyIIEHUEM
Kpenu, CMELICHHEM MallliH, MEeXaHU3MOB, O0OpYJOBAaHUS M BBI3bIBAIOIIEE HAPYIICHUE
TEXHOJIOTUYECKOT0 IMPOLEecca Ha3bIBACTCS .... SIBJIEHHE CONPOBOMKAAETCS PE3KUM 3BYKOM,
CHJIBHBIM COTPSICEHUEM MOPHOT'0 MaccuBa, 00pa30BaHUEM MbUIM M BO3IYIITHON BOJHOIA.



54.0O06nacTh  pa3TPYy)KEHHBIX TOPHBIX TOpPOA  BOJIWM3M  KOHTypa  BBIPAOOTKH,
NPEMATCTBYIOMIAS POSBICHUIO JUHAMHYECKUX (HOPM rOPHOTO AaBICHHS HAa3bIBACTCA ...

55. Pyanoe Temo wim ero 4acte (Cioif), mpu OTpabOTKE KOTOPBIX OOECIIeYMBAETCS
3aIIMTa MPUIETAIONIEr0 MacCHBa MOPOA (Pyd) OT MPOSBICHUS TOPHBIX YAAapOB Ha3bIBACTCS

56.Yacte 30HBI pa3rpy3Kd, B Mpelernax KOTOPOW HampsDKEHHs MEHbIIe, 4YeM B
HETPOHYTOM MAacCHBE Ha KPUTHYECKOM INTyOMHE IO YCIOBHUIO YIApOONACHOCTH HAa3bIBAETCS

57.Yactp MaccuBa MOpPOJA B 30HE BIMSAHMS OYMCTHOW WM IOATOTOBUTEIBHOM
BBIpAaOOTKH, B Mpeaenax KOTOPOH HampspKeHHs OOJbIlle, YeM B HETPOHYTOM MAacCCUBE
Ha3bIBACTCH ...

58. Yactp pynHoro tena (BMEUIAOMIMX MOPOJ), UCHBITHIBAIONIAS MOBBIIIEHHOE TOPHOE
JIaBJIeHWE, TepelaBaéMOe KPAcBbIMU YaCTSAMU WM LETUKAMH CMEXKHOTO (3alIUTHOTO)
pyaHOro Tena (Cosi) Ha3bIBaeTcs ...

59. Yacte MaccuBa MOpPOJA B 30HE BIMSHHS OYHCTHBIX paboOT, B Mpelenax KOTOpO
HaIpsKEHUsI MEHbIIIE, YeM B HETPOHYTOM MACCHBE Ha3bIBACTCH ...

60. Bo3HUKHOBEHHE 3aKOJOB BcieAd 3a HUX 00opkoi. OHO TPOMCXOAWT TO
HCHAPYIICHHOMY MAacCHUBY, HE CBSI3aHO C €r0 BHIUMOW TPEIIMHOBATOCTHIO (CIOHCTOCTBIO,
CIIAHIIEBATOCTHIO) M CONPOBOXKIAETCS 3BYKOM. [Ipm 3TOM 00pasyroTcs M OTHENSIOTCS OT
OOHa)XEHHMsI TUTUTHL, 110 (hOPME TOBTOPSIOIINE KOHTYDP BBIPAOOTKH, 3TO SBICHHUE HA3bIBACTCS

61. I'myOuHa OT 3eMHOW MOBEPXHOCTH, HAUYMHASI C KOTOPOH MPH MPOU3BOJCTBE TOPHBIX
paboT BO3HUKAIOT FOPHBIE YAaphl MM YCTaHOBJIEHA KaTeropus «OmnacHo» Ha3bIBaeTcs ...

62. OHpe,[[eJ'ICHI/Ie YAApOOIMaCHOCTHU  OTACIBHBIX YYACTKOB PYAHOI'O (HOpOI[HOl"O)
MaccCuBa, BI)Ipa6OTKI/I, OeJIMKa rcoMCXaHH4YCCKUMHU UJIU FGO(i)I/ISI/ILIeCKI/IMI/I METOJaMU 3TO ...

63. MrHOBeHHOE pa3pylieHHe IeJMKa WM MNPUKOHTYPHOW YacTH BBIPAOOTKH,
NpOSIBIISIIOIEECST B BUAE BhIOpoca pynasl (TOponabl) B TOA3EMHBIC BBIPAOOTKH, HE
BBI3BIBAIONIEE HAPYIICHHE TEXHOJIIOTMYECKOTO IpoIecca Has3bIBaeTCsl... OTO SIBICHHE
COMPOBOXKIAETCS COTPSCEHHEM MacCHBa M 00pa30BaHNEM ITBLITH.

64. YcraHOBIeHHE KaTETOPUU OMACHOCTH, HA OCHOBE KOTOPOTO YYacTKU MOPOJHOTO WIIH
PYIHOTO MaccuBa OTHOCATCA K OJHOM M3 JBYX KaTeropuil ymapoomnacHoctu: «OmnacHoy,
«HeomacHo» Ha3bIBaeTcA ...

65. Brigenenue YAapOOIlaCHBIX 30H B IMPEACIIAX MIAXTHOI'O ITOJIA WM MECTOPOKIACHUA
9TO ...

66. PynHbIC Tena, HE MCKITFOYAIONTUE TIOSBIICHUE 30H TOBBIIICHHOTO TOPHOTO JaBJICHUS
npu OTpabOTKE OJHOTO W3 HUX WU TMOMAJarolllie B 3alIUIICHHYIO 30HY BCJEICTBUE
OTpaOOTKU OAHOTO M3 HUX HA3BIBAIOTCS ... PYJAHBIMH TEJIAMHU.



67. OTckakuBaHHE C PE3KUM 3BYKOM OT MacCHBa JIMH30BUAHBIX WA C OCTPHIMU KPasiMU
IJIACTUH PA3JIMYHBIX PA3MEPOB 3TO ...

68. 'eoquHaMuveckoe sSBICHHUE, XapaKTePHU3YIOLIeecs MOSBICHUEM B MAacCCHBE T'OPHBIX
HOPOJ UJIH PYJ CEHCMHUYECKUX BOJIH Ha3bIBACTCA ... COOBITHEM.

69. Pazpymienne pynael (mopoapl) B TIyOMHE MaccuBa 0€3 BBIOpOoca B TOpPHYIO
BBIPaOOTKY, COMPOBOXK/IAIOIECECS 3BYKOM, COTPSICEHUEM MAacCHBa, 00pa3oBaHUEM IBUIH 3TO

70. Pa3pymieHue mopojbl Mo KOHTYpPY BBIPAOOTKH Ha OTAENbHBIC TUIACTHHBI, UMEIOIINE
yalle BCero 4eyeBuieoopasHyro GopMy ¢ 3a0CTPEHHBIMU KpasMU, Ha3bIBaeTCA ...

71. Kpenb, ycraHaBiauBacMmasi B BbIpa0OTKax [0 BO3BEJEHUS IOCTOSHHOM Kper,
Ha3bIBAETCS ... KPEIIbIO

72. Kpenb, He UMEIOIIAst MOIATIUBBIX WU IAPHUPHBIX Y3IJI0B U eopManus KOTOPOH B
IIEPUOJ €€ JKCIUIyaTallud HE JOJDKHA BBIXOAMUTH 3a IIPEAECIbI YIPYrOCTH, HA3BIBACTCA ...
KpEIbIO.

73.COopHast Kpemb, SJEMEHTHl KOTOPOH COCTHIKOBAHBI ~HIAPHHUPHO W  MOTYT
nepeMeIiaTbcss OTHOCHTEIIFHO Jpyr JApyra BOKPYI OCH IIapHupa Oe3 HapyIleHHs
paboTOCIOCOOHOCTH M HeCylleH CHOCOOHOCTH Kpemd W KOTopas NPUMEHSETCS Mpu
HEpaBHOMEPHOCTH HAarpy3KH Ha KpeIb Ha3bIBACTCH ...

74. erHB, HMCIOIIAsA Y3JIbl MOAATIIMBOCTH U COXPAHANOIIAA 6J1ar01[ap;1 HM HCCYLIYIO
CIIOCOOHOCTH IIprU 3HAYUTCIIBHBIX HU3MCHCHUAX €€ PasMCPOB BCICACTBUC CMCUICHUIA
OOKOBBIX IIopoa Ha3bIBACTCA ... KPCIIbIO.

75. dopma ceueHus ropHoit BeIpaboTku: ['eomeTpuueckas opma MonepeyHoro ce4eHus
TOPHOM BBIPAOOTKHU.

76. YripaBneHue TopHbIM J1aBieHneM: COBOKYITHOCTh MEPOTIPUSTHIA 110 PETYITHPOBAHUIO
MPOSIBICHUI TOPHOTO JaBJICHUS B paboyeM MPOCTPAHCTBE OUYHUCTHOTO 3200 M TOPHBIX
BBIPAOOTOK B  HENIsAX oOecmedyeHuss O€30MacHOCTHM U CO3JIaHusS  HEOOXOIMMBIX
MIPOU3BOJICTBEHHBIX YCIOBUN

77.O0pa3oBaHHe BOTHYTO-BBIYKJIBIX OTHEIBHOCTEH KepHa TOpPHBIX MOPOJ TOA
JIeIICTBHEM TOBBIIIEHHBIX HANPsSYKEHUI MaccuBa BOBpeMs OypeHHEe Ha3bIBAEeTC ... KEpHa:

78. Ilepemenienne u neOpPMHPOBAHUE TOPHBIX TMOPOJ] B pe3yjibTaTe HAPYIICHUS HX
paBHOBECHsI O]l BIIMSHUEM TOPHBIX pa3pabOTOK, H3MEHEHUs (U3MKO-MEXaHUYECKUX
CBOMCTB MOpOJ, KOTOPOE MOXKET paclHpOCTPAaHATBCS Ha BCK TOJNILY J0 3E€MHOH
MIOBEPXHOCTH, HA3bIBAETCA ... TOPHBIX MOPOJ.

79. Oneperkaroliee B3pbIBaHUE PACCPEIOTOUCHHBIX 3apsA0B B CKBO3HBIX CKBaXKHWHAX 0€3
MPOSIBIIEHUS pa3pyliaromiero 3gp¢pexra Ha TOBEPXHOCTH 3a00s1 BEIpAaOOTKH, BBINOIHIEMOE, B
YaCTHOCTH, C IIeNbl0 00pa3oBaHUsl 30HBI TPEUIMHOOOPAa30BaHUS BOKPYT 3apsia i
YaCTUYHOM Jiera3aldy IUIacTOB, WX JHMHAMMYECKOW pasrpy3ku W IPEIBapUTEIBHOIO
pa3pbIXJIEHUS] MAaCCHBa HA3bIBAETCA ... B3PbIBAHUEM



80. CxBakriHa, TTPOBOJIMMAsS TIO TOJIE3HOMY MCKOIIAEMOMY MJIM BMEMIAIONIUM TOpOAaM
IJId CHUXXCHUS Hecymei/'l CHOCOGHOCTI/I Mexc,uy CKBA)KMHHBIX [ICJIMKOB HA3BIBACTCSA
CKBaKUHOM.



