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Ilepeyens MUIaHHMpPYeMBIX PpPe3yJabTATOB OOy4YeHHMs 10 AWUCHHMILUIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH pe3yJIbTATaMH 00pa30BaTeIbHOM NPOrpaMMbl

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

I/IH,Z[I/IKaTOpH JOCTHIXKCHU A

[Tpodeccuon

AJIbHBIC KOMIICTCHIINU

OIIK-5 CnnocobGeH mpuMeHsTh METOIbI
aHaJIN3a, 3HAHUS 3aKOHOMEPHOCTEH
MOBEJICHUS, YIIPABJICHHS CBOHCTBAMU
TOPHBIX TIOPOJT M COCTOSIHUEM MacCHBa B
nporeccax J0ObIYU U epepadoTKu
MOJIC3HBIX MCKOIAEMBIX, a TAKXKE MPU
CTPOUTEIIbCTBE U IKCILTyaTaIlH
MTOA3EMHBIX 00OBEKTOB

OIIK-5.1 Amnanuzupyer Gpu3nKo-
reorpaguuecKue, MPUPOTHO-TEOIOTUIECKHUE,
WH)XEHEPHO- T€0JIOTUYECKHIE U
THJIPOT€0JIOTUIECKHE YCIIOBUS, BIUSIONINE HA
COCTOSIHUE MAaCCHBA TOPHBIX TOPOT

OIIK-5.2 O1leHUBAET W MPOTHO3UPYET
reoMeXaHMYECKHUE MPOLIECCH B MPOLIECCEe
CTPOUTENIbCTBE M AKCIUTyaTalluH ITOI36MHBIX
00BEKTOB

OIIK-6 CnnocoGeH mprUMEHSATh METOIbI
aHaJM3a U 3HAHUS 3aKOHOMEPHOCTEH
MOBE/ICHUS U YIIPaBJICHUS CBOICTBAMHU
TOPHBIX IOPOJT U COCTOSTHUEM MacCHBa B
nporieccax J0ObIYH U IepepaboTKH
TBEPJIbIX MOJIE3HBIX UCKOMAEMBIX, a TAKXKE
MIPU CTPOUTEIHCTBE U IKCILTyaTallui

OIIK-6.1 CucremMaTu3upyeT METOIbI
MPEICIHLHOTO HAMIPSHKEHHOTO COCTOSIHHSI MacCHBa
TOPHBIX MOPO/T

OIIK-6.2 Bnageer nnxkeHepHbIMU U
TEXHOJIOTUYECKUMHU METOJIAMH YIIPABICHUS
TCOMEXaHMYECKUMH MTPOIECCAMU

HOJI3EMHBIX OOBEKTOB

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTpoaunpyembie ®opmupyemas HaunmeHnoBanue
IMoxazarenn
pa3aesibl (TeMbl) KOMIIeTeHII U OLIEHOYHOTI0 OLCHKH
AUCHUILIHHBI cpeacTBa
1. Ocnosusble noustus, nenun | OIIK-5, KonTpoJsibHbIE OTBeTHI Ha
u 3a7auu, oomme npuHnumnsl, | OITK-6 BOIIPOCHI KOHTPOJIbHbBIE
reoMeXaHUYeCKHE SBICHUS, BOIIPOCHI
HOpMaTHBHas 6a3za
2. Knaccudukarum OIIK-5, TectoBoe Pemenue
CKaJIbHBIX MAaCCHBOB 110 OIIK-6 3a71aHue TECTOBOTO
npoyHoctyd - RQD (duxpe u 3a/1aHUs
ap., 1967), knaccupukanuu
CKaJIbHBIX MAaCCUBOB I10
YCTOWYMBOCTH BBIPAOOTOK -
Cucrema Q (bapron u np,
1974; I'pmmitant u bapros,
1993; Bapton, 2000)
3. Knaccudukaruu OIIK-5, TecroBoe Pemenne
CKaJIbHBIX MaCCHUBOB II0 OI1IK-6 3aJ1aHUE TECTOBOTO
YCTOWYMBOCTH BBIPAOOTOK - 3aaHus
RMR (bensiBckmii, 1973,
1976, 1979 u 1989), MRMR




(JTayGmmep, 1990; SxyOek u
Jlay6mep, 2001); uaaexc
re0JIOTMYECKOU IPOYHOCTH -
GSI (Xoek, 1994) unnekc
npouHocTty nopoa RMI
(ITasmctpem, 1995).

4. Knaccudukanuu
CKaJIBHBIX MacCHUBOB I10
ycroitunoctu CII 91.13330
«CHullI 11-94-80 IToazemusie
TOPHBIE BEIPAOOTKI

OIIK-5,
OIIK-6

TecToBoe
3a7jaHUE

Pemenue
TECTOBOI'O
3aJaHusg

5. [lacnopT kpemneHus u
YIIPaBJICHUS KPOBIIEH,
TpeOOBaHUS K COJIEPIKAHUIO
Y HaIOJHEHMIO [1acropTa
KpEIJIEHUs COTJIACHO
JICUCTBYIOILIETO
3aKOHOJATENbLCTBA . 86
®Hull Ne 505. Kperuienune
TOPHBIX BBIPAOOTOK U
CONPSIKEHUM, pacyeTsl
MIPOJIETOB CONPSIKEHUI,
BBIOOp TUIIOB U MTAPAMETPOB
KpeIu Ha OCHOBaHUU
MPHUHSITHIX KIIACCUPUKALINH,
pacyeTHbIC aHAJTUTUYECKUE,
YUCJICHHBIE METO/bI,
KMHEMaTUYECKU aHaJIM3.

OIIK-5,
OIIK-6

TecToBoe
3a7aHue

Penrenne
TECTOBOIO
3a1aHusd

6. Harpsokenust u
neGopManuu B MOA3EMHBIX
TOPHBIX BBIPAOOTKAX U
BMEUIAIOIIEM MacCHUBE,
COBPEMEHHBIE METO/IbI
HaOro1eHui 3a
nedopManusamu,
WHCTPYMEHTAJIBHBIE METO/IbI
OLICHKH HAIIPS)KEHUHN B
MacCHBE TOPHBIX MTOPOJ
(MeTon AMCKOBaHMS KepHa,
1ieseBas pasrpys3Ka, METOJ
IIOJIHOM pa3rpy3KH KepHa,
TUIPOPa3phIB).

OIIK-5,
OIIK-6

TecToBoe
3aJIaHUE

Permenue
TECTOBOI'O
3aJaHusg

7 Ilonsatue kareropus
YAApOOIaCHOCTH.
PernonanabHBIE METOIBI
OLICHKH KaTeropuu
YAapOONacHOCTH
(MUKpoceciicMUYecKHii MeToI,
re0IMHAMUYECKOE
paiioHHpOBaHUE).
JlokanpHbIE METO/IBI OLIEHKH

OIIK-5,
OIIK-6

TecToBoe
3aJIaHUE

Petenue
TECTOBOI'O
3aJaHusg




KaTeropuu yJaapoonacHOCTH
M0 TMCKOBaHUIO KEepHa,
AIEKTPOMETPUUYECKUM,
BUOpPOCEHCMHUECKUM,
CEHCOMaKyCTUYECKUM
METOIaMHU.

8. 'eorexHnyeckoe OypeHue,
MapKHUpOBKa
reOMEXaHUYeCcKoe
JIOKYMEHTPHUOBaHUE KEpHA.
OcCHOBHBIE IPUHIIUTIBI
MIOCTPOEHUS
FeOMEXaHUYECKUX MOJEIEN
(4uCIeHHbIE, TUTOJIOTO-
CTPYKTYpHBIE, OJIOUHBIE), UX
HaIlOJIHEHUE U XpaHEHUE.
Bunasl Mmogenei u ux
Ha3HA4YCHHE.

OIIK-5,
OIIK-6

Kontposbnsie
BOIIPOCHI

OTBeTHI HA
KOHTPOJIbHBIC
BOIIPOCHI

9. Pazpabotka
MECTOPOKACHUHN TOJIE3HBIX
HCKOIIACMBbIX C YYETOM
KOMILJIEKCHOM OLIEHKH
TOPHO-T€0JIOTHYECKON
CUTyaluu 1
T'€OMEXaHUYCCKUX
MIPOLIECCOB, MTPOUCXOASAIINX
BO BMEIIAKOIIEM MACCHBE.

Kontposnbnsie
BOIIPOCHI

OTBETHI HA
KOHTPOJIbHBIC
BOITPOCHI

3ayer ¢ OLEHKOMH (04Has,
3a04Hast popma 00yUueHHs)

OIIK-5,
OIIK-6

Hrorosoe
TECTUPOBAHUE

Pemenne
TECTOBOT'O
3a1aHUA

1 MeToauueckue MaTepUaJibl, ONIPpEeaACIAIOIIUEC MPOUECAYPbI OICHUBAHUS

3HAHUIi, YMeHHi, HABBIKOB M (MJ1H) ONBITA 1eATEJIbLHOCTH,

XapakTepusywliue npouecc GopMupoBaHUs KOMIIETEHIU

Meroanueckue MaTepuallbl, OIPENCNAIOIUE IPOLELYpbl OLCHUBAaHUSA 3HAHUM,
YMEHHM, HaBBIKOB U (WJIN) OMbITa NEATEIbHOCTH, MPEJCTABIECHBI B BUAE TEXHOJIOTHYECKOU

KapThl JUCHUILTUHBI (Tabnuma 3).

Tabmuua 3 — TexHoNOrHMYECKas KapTa

HaunmeHnoBanue Cpoku IIxana Kpurepun
OIIEHOYHOI0 CPeICTBA BLINOJTHEH U OllEHNBaHUSA OlleHMBaHUA
Ilpomesrxcymounana ammecmayusn 6 popme «3auem ¢ OUeHKOIW»
HtoroBrrii TecT Axanemndyeckuii | or 0 1o 5 6axoB | Oenka
yac 110 KPUTEPUSIM oT2 110 5

HUTOTI'O:

Oaju10B




Kputepun BbicTaB/IeHHS OIEHKH MO 4-0a/UIbHON IIKajJe OUEHUBAHUA [JIA
IK3aMEHa MJIM «32YTEHO C «OIEHKOH»:

- OUCHKH «OTJIMYHO» 3acily’)KMBacT OOYyYaloluiics, OOHAapYKUBIIMH BCECTOPOHHHE,
rIyOoKkne 3HaHWS y4eOHOTO MarepWaja W yMEeHHe CBOOOJHO  BBHINIONHATH  33JaHUA,
MPEeyCMOTPEHHBIE  MPOTPaMMOM; HW3YyYMBLIMM OCHOBHYIO JINTEpPATypy M 3HAaKOMBIH C
JOMOTHUTENBHOW — JIUTEPaTypod, pPEKOMEHAOBAaHHOW MporpaMMoil  oOydeHus; Oe3ympedHo
OTBEUABIINIA HE TOIBKO HAa BOMPOCHI OWjeTa, HO W Ha JOIMOJHUTEIFHBIE BOIMPOCHI; MPOSBHUBIIUI
TBOPYECKHE CIIOCOOHOCTH B UCIIOIF30BAaHUH YI€OHOTO MaTepHaa;

- OUEHKH «XOpOLIO» 3aciyXKHBaeT oOOydYaroluiics, OOHApYKUBIIWI TONHBIE 3HAHUS
y4e0HOTO MaTepuana, YCIENIHO BBITOJHUBIIMKA MPEIyCMOTPEHHBIE TIPOTPAMMON  3aJaHHA,
M3YYHBIIUI OCHOBHYIO JINTEPATYPY, OTBEUABIIIHI HA BCE BOMIPOCHI OMIIETA;

- OUEHKH «YyIOBICTBOPUTEIHHO» 3acilyXHBaeT oOydaromuiics, oOHapy>KUBIIWN 3HAHHS B
00bEMe, HEeoOXOIUMOM Ui AajbHEHIIed y4€0bl M paboThl MO Mpodeccuu, CHPAaBUBILUICS C
BBIIIOJIHEHUEM 3a/IaHUH, 3HAKOMBIH C OCHOBHOM JIUTEPATypOil, TONYCTUBIIANA TOTPEITHOCTH B OTBETE
Y TIPH BBIIOJHEHUH 33JaHUi, HO 00JaNaromuii TOCTaTOYHBIMU 3HAHUSAME U UX yCTPaHEHHS TMOJ
PYKOBOJCTBOM MpenojiaBaTens;

- OIEHKa «HEY/IOBJIETBOPUTEILHO» BBICTABIACTCS oOOydaromemycs, OOHapYKUBIIEMY
MpoOeITBl B 3HAHUSAX OCHOBHOTO y4eOHOTO MaTepuala, JOMyCTHBIIEMY IPUHIIUIHAIBHBIC OIIMOKY B
BBITIOJTHEHUW TPEYyCMOTPEHHBIX paboueil mporpaMMol 3aJaHuWid, KOTOpble HE TO3BOJST €My
MPOJOJDKUATE 00yUYeHre 0e3 TOMOTHUTETHHBIX 3aHITHI TI0 COOTBETCTBYIOIIEH AUCIUTUIHHE.

2 TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHBIE MATEPHAJIbI, HEO0X0IUMBbIE J1JIs1
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapakTepu3youue npoimecc popMupoBaHUs KOMIETEHINH B X0/1€e 0CBOEHHS
00pa3oBaTeILHON MPOrPaMMbI

Tema - OcHOBHBIE TOHSITHSA, I[JIM U 332491, 001I[He MPUHIUAIBI,
reoMexaHu4yecKue siBjieHHs, HOpMaTHUBHAas 6a3a
Bomnpocsl 111 KOHTPOJIsSI 3HAHU I

1. Ha3zoBuTe OCHOBHBIE LIEJIN U 3a/1a4H T€OMEXaHUKH ?

2. Yro BKiIIOUAET B ceOsl OIEHKA HANPSHKEHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUS MAaCCHBa
TOpPHBIX MOpOa?

3. CraTudeckue MpoIecchl B MACCUBE TOPHBIX IMTOPOJ 3TO?

4. Kakwue siBIeHUS U TUHAMUYECKHE MTPOLECCHI TPOUCXOAT B MACCUBE TOPHBIX MOpoa?

5. Yro moHmMmaercs TMOA TEPMHUHOM TOPHOTO JABJICHUS M Kakhe BHIBI TOPHOTO
JTaBJICHU BbI 3HaeTe?

6. Yro moHMMAaeTcs MO TEPMHHOM JIMTOCTATHIECKOE JTaBIICHUE.

7. B dyeM 3aKkiro4alOTCs OCHOBHOE OTJIMYHE HANPSHKEHHO-€(OPMHPOBAHHOTO

COCTOSIHUS B TPABUTAIMOHHOM U TEKTOHHYECKOH T10JI€ HAPSKSHUH ?

Yrto nmoHMMaeTcs noJi TepPMUHOM MACCHB FOPHBIX Tpoa?

9. Uro moHMMAaETCs O] TS PMUHOM TOpHast Topojia’?

10. B uem 3axmoyaroTcsi OCHOBHBIE OTJIMYMS B TEPMHMHAX MAacCHUB TOPHBIX MOPOA U
ropHas nopojaa?

11. Yto mnoHMMaeTcs MOJA TEPMHUHOM CIBM)KEHUS MOpPOJ W HaJlerarouie TOJIIH,
HA30BUTE OCHOBHBIC MPHYNHBI CIIBUKCHUS TIOPO HAJIETAFOIIEH TOJIIIIH.

12. IlpuBeauTe OCHOBHBIE HOPMAaTHUBHO TE€XHUYECKUE JIOKYMEHTHI, periaMeHTUPYIOIIHe
pa3paboTKy MECTOPOXKJEHHM, OTHECEHHBIX K CKJIOHHBIM M ONACHBIM IO TOPHBIM
yaapam

13. Yro nonumaercs noj repMuHoM Komuccns o TOpHEIM yiapaM, Ha30BUTE OCHOBHBIE
¢ynkuuu o obs3anHOCTH KoMuccuu.

14. Yo noapazymeBaercs oA TEPMUHOM PETHOHAIBHOTO MTPOrHO3a

o



15. Yro noagpasymeBaercs 1ol TEPMUHOM JIOKAIBHOIO IPOrHO3a

Tema - Knaccupukanum ckajabHbIX MacCHBOB 110 poyHocTH - RQD (Jdukpe n
ap., 1967), knaccupukanuu CKaJIbHbIX MACCHBOB 110 YCTOMYHBOCTH BHIPA0OTOK -
Cucrema Q (baprton u ap, 1974; I'pmmitaat u bapron, 1993; baprton, 2000)

KonTpoJbHble 3aganus

3ae3n na PIII-5 Ouc rop. -140 m B mutepBane ja.p. VIII6 + mp. VIIII6+]1m
Ipoii/ieH MO BKpaIUICHHOH pyie, B KpoBie U OOKax - BKpaluleHHas pyaa. BkparuienHas pyna
(rab0po-107epuThl) CUIBHOM TPEIIMHOBATOCTH. HapyleHHOCTh BKpaIuIeHHOM —pY/bl
cunpHas. B unT: 1.p.VIIII6 + n.p.VIIII6+4,0M BCKpHITO TEKTOHMYECKOE HapylieHue VI-
Oro MOpsiZIKa, MOIIHOCTBIO 10 0,3M 3aIl0JIHEHHOE XJIOPUTOM, aHTUAPUTOM, Pa3IpOOIeHHBIM
PYOHO-TIOPOAHBIM ~ MaTepuasioM. Bo BceM  uHTepBaje BCKPBIBAIOTCS  Malo U
0e3aMIIUTyAHblE TEKTOHMYECKHE TPEIUMHbl, C TJIaJAKUMHM CTeHKaMH U 0opo3aaMu
CKOJIB)KCHUS, BBINOJIHEHHbIE AHTUAPUTOM U XJIOPUTOM, MECTAMU C 30HAMH JApPOOJIEHUsS
MOILTHOCTBIO 710 0,3M, 3al0IHEHHBIX OCIA0NIAIOIUMHI MUHEpadaMy. BeipaboTka 06BoAHEHA.
KnaccudumupyiiTe NpUBEACHHYIO TE€OJIOTHYECKYI0 XapaKTePUCTHKY IO KiaccupHuKaIum
RQD wu Q-system, oGocHyiiTe BbIOpaHHBIE KO3()PHUIMEHTHI, NPHUHATHIE I pacyera
HapyIIEHHOCTH MaccHBa Mo Kiaccudukanuu baprona.

PasBenounass BeIpaOoTka, mpoijgenHas ©Ha riayomHe -800 M 1O pOroBUKam
[IOJIEBOILIATOBBIM, C MPOXWIKAMM W JIMH3aMHU CIUIOIIHON CyJIb(UAHONH pYyAbl, CEphIE,
3€JIEHOBATO-CEphle, TOHKO3EPHUCThIE, IUIMTYAThIE. TpPEIIMHOBATOCTh IOPOJ CHJIbHAS.
Tpemunsl pa3sHO OpUEHTHpPOBaHHBIE, KpyThie (60-80), momorue (10-30), mpsimbie, ¢
POBHBIMH, TJIQAKUMH M IIEPOXOBATHIMU CTeHKaMH, 3aKkpbiThie ¢ Cl, Ang W OTKpBITHIE,
BeimosiHeHHbIe Ang, Cl, Sp. ®@opma snemMeHTapHOro OJOKa IUIMTYAaTasi, TpareuueBuIHasl,
napajuiefenunentas, pasmepbl 3*5*7cm. um Oonee. HapymeHHocTs mHOpoJ CHIIbHASL.
Knaccupunupyiite npuBeeHHYI0 T'€OJIOTHYECKYI0 XapaKTEPHCTUKY M0 Kiaccupukauuu
RQD u Q-system, oGocHyiiTe BbIOpaHHBIE KO3(PUIMEHTHI, NPHUHATBIE U1 pacyera
HapyIIEHHOCTH MaccuBa Mo kiaccudukanuu baprona.

I'eonornueckas xapakrepuctuka I'BIII Ne 2 B unrepBane nuker 8+5.3 merpa +
nuker 17+4.7 merpa. HeputmMuuHOE nepecianBaHue OpOrOBUKOBAaHHBIX MEPresied U CephIxX
anruaputoB. Ilopoabl  cepele, OypoBaro-cepble, TOHKO3EPHUCTBIE,  IUINTYATHIE,
OpOTrOBUKOBaHHBIE. TpEIMHOBATOCTh MOPOJ CHIIbHAA. TpemMHbl pa3HO OPUEHTUPOBAHHBIE,
kpyTteie (60-80), momorue (10-30), mpsimble, ¢ POBHBIMH, TJIAJKUMH M IIEPOXOBATHIMHU
cTeHkamu, 3akpbiTele ¢ Cl, Ang u oTkpeIThle, BbimonHeHHble Ang, Cl, Sp. dopma
3JIEMEHTApHOT0 OJIOKa IIMTYaTas, TpanelueBUIHAs, Napaiesenune Has, pasMepsl 3#5%7
cM u Oonee. HapymeHHocTs mopop cuibHasg. YaenbHblil Bec 2,75 1/M3. OTmeuarorcs
TekToHn4eckue TpemuHbl CeBepo-3anagHoro u  CeBepo-BOCTOYHOIO MPOCTHpAHUS,
MomHocThIO 70 0,5 M, yrmom mazeHust ot 20-30 mo 70-80, BBIMOJHEHHBIE XJIOPUTOM,
CEpIIEHTUHOM, KaJIbLIMTOM, AHTHJIPUTOM, MEepeTepTodl MOpoJoi, HWHOTJa C 3epKajlaMu
ckonbkeHus. Kiaccuduuupyiite NpUBENEHHYIO T€0JOTHYECKYI0 XapaKTepPUCTUKY IO
knaccupukanun RQD u Q-system, o6ocHyliTe BEIOpaHHBIE KOA(GUITMESHTHI, IPUHSTHIC IS
pacueTa HapylIeHHOCTH MaccuBa 1o kiaccudukanuu baptoHa.

Conpsoxkenne Ne 23 Ha riybune -1400 M, reosnoruueckas XapakTepHCTHKa
MpEJICTaBICHa POTOBUKM IIOJIEBOIIINATOBBIE, C MPOXKWIKAMU W JIMH3aMHU CIUJIOLIHON
cynbGUIHOW  pynbl, cepble, 3€JIEHOBATO-Cepble, TOHKO3EPHHUCTbIE,  IUIUTYATHIE.
TpemuHoBaTOCTh MOPOJ CHiIbHASA. TpelIMHBI pa3HO OpUEHTHPOBaHHBIE, KpyThie (60-80),
nojorue (10-30), npsiMble, ¢ POBHBIMH, IJIaJKUMHU U IIEPOXOBATHIMU CTEHKAMH, 3aKPBITHIE C



CI, Ang u oTkpbITHIE, BhIOHEeHHBIE Ang, CI, Sp. ®opma snemeHTapHOTr0 O6J10Ka MIMTYATas,
TpareneBuIHas, MapajuleJenuneanas, pamepsl 3*5*7cm. u 6onee. HapymeHnHocTs mopos
cunpHasg. KiaccupuuupyiTe TpUBEACHHYIO TI'EOJOTHUECKYI0  XapaKTePHCTUKY  TI0
knaccupukanun RQD u Q-system, o6ocHyliTe BbIOpaHHbIe KOI((GUIIMESHTHI, IPUHSTHIE IS
pacyera HapyIIEHHOCTH MaccuBa 1o kinaccudukanuu baprona.

I'eonoruueckas xapaxrtepuctuka IOTY Ne 2 B untTepBane nuker 18+5.3 merpa +
nukeT 21+4.2 merpa npoiigen Ha rinyoune -680 mo aprmyumram. TpemuHOBaTOCTh MOPOT
cuibHasl. TpeluHbl pa3HO OpUEHTUpOBaHHbIE, KpyThle (60-80), monorue (10-30), npsmele, ¢
POBHBIMHU, TJQJKHMHU U IIEPOXOBATBIMU CTeHKaMH, 3akpeiThie ¢ Cl, Ang W OTKpBHITHIE,
BeinosiHeHHble Ang, Cl, Sp. ®opma snemMeHTapHOro OJOKa IUIMTYATasi, TpareluueBUIHasl,
napajuienenuneasas, pasmepol 3*5*7 cm um Oosee. HapymeHHOCTh TOpoj CHIIbHAS.
Ynenpusiii Bec 2,85 1/M3. OTMedaroTCsi TEKTOHWYECKHE TpemuHbl CeBepo-3amajHoro u
CeBepo-BOCTOYHOTO MPOCTUPAHUSI, MOIIHOCTBIO 0 0,5 M, yriom nageHusa ot 20-30 go 70-
80, BBINOJHEHHBIE XJIOPUTOM, CEPIIEHTUHOM, KalbLIUTOM, AaHTMJIPUTOM, IE€peTepTOi
HOPOJIOH, MHOT/IA C 3€pKajlaMM CKOJbXeHHUs. BomonpuTok cialblil, B MmouBe BhIPaOOTKE
nyyenue. Kiaccupuuupyiite NpUBEIEHHYIO TI€0JIOTMYECKYH)  XapaKTepUCTUKY  I10
knaccudukanuu RQD u Q-system, o6ocHyiiTe BoiOpaHHbIe KOI(DPHUIIMEHTHI, TPUHSTHIE IS
pacyeTa HapyIIEHHOCTH MaccuBa 1o kiaccudukanuu baprona.

Pa3zBenounass BblpaboTKa, mpoiaeHHas Ha rayouHe -1950 M mo poroBukam
[OJICBOLINATOBBIM, C MPOXWIKAMM W JIMH3aMHU CIUIOIIHOM cynb(UAHON py.Isl, cepble,
3€J€HOBAaTO-CEepble, TOHKO3EPHUCTHIC, IUIMTYAThIE. TpPELIMHOBATOCTb IOPOJ CUJIbHAS.
Tpemunsl pa3sHO OpUEHTHpPOBaHHBIE, KpyThie (60-80), momorue (10-30), mpsimble, ¢
POBHBIMH, TJIQAKUMH M IIEPOXOBATHIMU CTeHKaMH, 3aKkpbiThie ¢ Cl, Ang W OTKpBITHIE,
BeimosiHeHHbIe Ang, Cl, Sp. ®@opma snemMeHTapHOro OJOKa IUIMTYAaTasi, TparenrueBUIHasl,
napajienenumneatas, pasmepsl 3*5*7cM. m Oonee, Ha KOHType BBIPAOOTKH BO BpeMs
NPOXOJKH OTMEYaioch menymeHne. HapymenHnocts mopoxa cuibHas. Knaccudumupyiite
NPUBEJCHHYIO TEOJIOTUYECKYI0 XapakTepuCTHKy 1o kiaccupukamun RQD wm Q-system,
o0ocHyliTe BbIOpaHHbIE KO3(DPUIMEHTHI, PUHSATHIE JUIsl pacyeTa HapyHIEHHOCTH MacCHBa
no kiaccudukanuu baprona.

Conpspxenue Ha riryouse -1400 M o poroBukaM MoJIEBOLINATOBBIM, C MIPOXKUIKAMU
U JIMH3aMU CIUIONIHOM Cylb(UAHON pyabl, Cepble, 3eJIEHOBATO-CEpble, TOHKO3EPHUCTHIE,
IMTYaThie. TpenyHOBaTOCTh MOPOJ CHIIbHASA. TpenIuHbl pa3HO OPUEHTUPOBAHHBIE, KPYThIE
(60-80), mosorue (10-30), mpsiMble, ¢ POBHBIMH, TJaJKUMH W IIEPOXOBATHIMA CTEHKAMH,
3akpeiTie ¢ Cl, Ang u oTkpbIThle, BbIoNHEHHbIE Ang, Cl, Sp. dopma snemeHTapHOrO
OJi0Kka TIMTYaTasl, TparneuueBUIHas, Napajulelenuneatas, pasmepsl 3*5*7cM. n Gosee, Ha
KOHTYpE BBIPAOOTKH BO BpeMs IIPOXOAKH OTMEYaJoch Lenymenue. HapymeHHOCTh mopos
cpeausis.  Knmaccuduuupyiite nNpuBeIEHHYIO TeOJOrMUYECKYI0 — XapaKTepUCTHKY  I10
knaccupukanun RQD u Q-system, o6ocHyiiTe BbIOpaHHbIe KOI((GUIIMEHTHI, IPUHSTHIE IS
pacyeTa HapyIIEHHOCTH MaccuBa 1o kinaccudukanuu baprona.

HTorosbiii Tect
OIIK-5, OIIK-6
3akphITast 4acTh TECTa
1. Kakue J0KYMEHTBI perjIaMeHTHPYIOT pa3padoTKy MeCTOPOKAeHUIl CKJIOHHBIX U
OIIACHBIX 10 TOPHBIM yJAapam
a) ®HuII B 006iacTu npoMeInuIeHHOM Oe30macHoCcTH «IlostokeHue mo 6e30macHoOMy
BEJICHUIO TOPHBIX PabOT Ha MECTOPOKACHHSX, CKJIOHHBIX U OMACHBIX M0 TOPHBIM
yaapam» nmpukas o BBoze Ne 576 ot 06.12.2013.



b)

c)

d)

@®Hull B ob6mactu npomseinuieHHON 6e3onacHocTy "[IpaBuia 6€30macHOCTH TPU
BEJICHUH FOPHBIX paboT U nepepaboTKe TBEPAbIX MOJIE3HBIX UCKOMAeMbIX" MpUKa3 O
BBOzIe Ne 505 ot 08.2020, pazaen VI. TpeGoBanus 6e30macHOCTH K pa3paboTke
MECTOPOXKICHHM, CKIIOHHBIX U OMACHBIX [0 TOPHBIM yAapam

MeToanyecKiX peKOMEHIAIMHA M0 OIIEHKE CKIIOHHOCTH PYJHBIX U HEPYIHBIX
MECTOPOXKACHUM K TOPHBIM yAapam npukazoMm deaepanbHON CiryKObI 110
HKOJIOTUYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY Haj3opy ot 23 mast 2013 roga N
216

Bce BbllenepeuncieHHble TOKyMEHThI

2. B CKOJBKHX 3K3eMILISIPAX COCTABJISIETCA MACHOPT KpPeIUIeHUsI U YNpPaBJIeHUs!
KpoBJieil

€)
f)
9)

B onnoMm 3K3emruiepe
B JIByx sk3emIuisipax
B Tpex sx3emmursipax

3. PaspymieHue mopoabl MO KOHTYPY BBIPAOOTKH Ha OTAeJIbHbIE IJIACTHHBDI,
HMeIolIHe Yalle BCero YeueBuueoopasnyo (popMy ¢ 3a0CTPEeHHbIMH KPasiMH ITO:

h)
i)
)

[lenymenne
Crpensinue
30k01000pazoBaHue

4, Paspymelme mopoanslr ¢ OTCKHBAHHEM C PE3KMM 3BYKOM OT MacCuBa
JIMH30BUAHBIX HWJIH C OCTPBIMHU KPAasiMU IIJIACTUH Pa3JIMYHbIX pa3dMepoB.

a)
b)

c)
5.

a)
c)

a)
b)

c)

a)
b)

c)

Crpensinue
Beisan
OO6pyienue

Paspymienune pyasl (mopoabl) B riiyOuHe maccuBa 0e3 BbIOpoca B TOpPHYIO
BBIPa0OTKY, COIPOBOIKAAIOLIEeeCs 3BYKOM, COTpPsICeHHEM MAaccHBa,
o0pa3oBaHUeM NbLIN.

Tomuex

I'opHBIit yaap

I'OopHOTEKTOHNYECKUH yaap

MrHoBeHHOEe XpYyNKoe pa3pylleHHe LeJUKAa MM KpPaeBOll 4YacTH MacCCHBA,
NnposiBJsilolleecss B BH/e BbIOpoca pyabl (IIOpoabI) B MOJ3eMHbIe BLIPAOOTKH €
HapylIeHHeM KpenH, CMelleHHeM MAIIWH, MeXaHH3MOB, 000pPyIOBAHHUS W
BBI3bIBAIOIIIEE HAPYLIEHHE TEXHOJIOrHY€eCKOro mpouecca.

I'opHbIit yaap

I'opHOTEKTOHMYECKUH yaap

Tomuex

MrHoBeHHasi HOABHKKA 0JI0KOBBIX CTPYKTYP IO Pa3pbIBaM., CONPOBOKAACTCS
CHJIbHBIM COTPSICCHHEM MAaCCHBa, Pe3KUM 3BYKOM, 00pa30BaHHEM NbLIM U
BO3/1YLIHOH BOJIHOM, M HAPYLIEHHEM TeXHOJIOIHYEeCKOro npoiecca.
['opHO-TEKTOHMYECKUH yaap

I'opHbIit yaap

Tomuex

YacTpe MaccuBa NMOPOJA B 30HE BJIMSAHHMS OYHCTHBIX padoT, B mpeaejiax KOTOpou
HANPSAKeHUs] MEHbIIIE, YeM B HETPOHYTOM MaccUBe.



a)
c)

a)

c)
d)

e)

14.

a)
b)

c)
e)

15.

a)

c)
d)

30Ha pa3rpys3Ku
30Ha MOBBIIIIEHHOTO TOPHOTO JABJICHUS
30Ha OOPHOTO JABIEHUS

YacTh 30HBI pa3rpy3kH, B Mpeaeiax KOTOPOil HampsizKeHHsi MeHbIle, 4YeM B
HETPOHYTOM MAacCHBe HA KPUTHYECKOI IIyOHHE M0 YCJI0BHIO YIAPOONACHOCTH.
3amuiiesHas 30Ha

30Ha OIMOPHOTO JABJICHUS

. Yactp MaccuBa mopoa B 30H€ BJIUSAHUSA OYHUCTHOM WJIM MOATOTOBHUTEILHOM

BbIPA0OTKH, B Mpeaeax KOTOPOil HanpsikeHHsi 00Jiblle, 4YeM B HETPOHYTOM
MaccHBe.

30Ha OMOPHOrO JAaBJICHUS

30Ha IMOBHIIIIEHHOT'O TOpPHOTI'O JaBJICHUA

. Yactp pyaHoro TteJja (BMeIIIalOIIII/IX l'lOpOL[), HCNBIThIBAKOIIAA IOBBINICHHOC

TOpHOe [aBJIeHHe, IepeJaBaeMoOe KpaeBbIMM YacTAMH WJIM HeJIHUKAMH
CMEKHOT0 (3ALUTHOI0) PYAHOIO0 TeJia (CcJ101).

30Ha MOBBIIIEHHOTO TOpHOTO AaBneHus (3oHa [1I°]])

30Ha ONOPHOTO JABJIECHUS

. Iloka3aTeap kadecTBa mopoabl o RQD njst ci1a6oii (CMIBHOTPENIHHOBATOM)

MOpoAbl HAXOAUTCS B Mpe/eaax:
ot 0 mo 25

ot 25 no 50

ot 50 1o 75

ot 75 no 90

ot 90 1o 100

. Mloka3zatenr kavectBa mopoabl mo RQD paas oveHn caaGoii (o4eHb

CWJILHOTPELIMHOBATOIi) MOPO/IbI HAXOAUTCS B Npeaesax:
ot 0 mo 25

ot 25 mo 50

ot 50 no 75

ot 75 mo 90

ot 90 10 100

IMoka3arenp kavyecrBa mopoasl mo RQD must cpenneii (cpeaHeTpelIMHOBATOI)
MOpoAbI HAXOAUTCH B Npeesax:

ot 0 1o 25

ot 25 no 50

ot 50 no 75

ot 75 10 90

ot 90 no 100

IMoka3aTens kadecTBa mopoanl mo RQD njst xopomreii (cadoTpeninHOBATOM)
NMOpOAbI HAXOAUTCH B Mpeeaax:

ot 0 no 25

ot 25 no 50

ot 50 no 75

ot 75 1o 90



€)

16.

a)
b)
c)
d)
€)

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 o 100

IMoka3zateny kadectBa mopoasl mo RQD jgas  oramyHoil  (04eHBb
¢JIa00TPEMHOBATOI) NMOPOAbI HAXOAUTCSH B Mpeaeaax:

ot 0 10 25

ot 25 no 50

ot 50 10 75

ot 75 no 90

ot 90 1o 100

CKo0JIbKO CylIeCTBYET KATeropuii HApymeHHOCTH MaccuBa 1o baprony

9
5
4

B kakux npenesiax u3mMeHsiercsi 3HaueHue Q uHIEKca:
ot 0.001 mo 1000

ot 0 7o 100

ot 0 o 1000

IToxka3aresb KOJM4YECTBA CHCTEM TpeluH mo kiaaccupukanum baprona s
O/THOM CHUCTeMbl TPEIIUH PaBeH;

or0.5 101

2

9

IToxka3aresb KOJM4YECTBA CHCTEM TpeluH mo kiaaccupukanum baprona s
TpexX CHUCTeM TPellMH PaBeH;

or0.5 101

2

9

IlokazaTeqp KoHYeCcTBAa CHCTEM TPEWIMH MO Kiaaccupuxkanuu baprona nis
APO0/IEHOM CHJILHO HAPYILIEHHOI'0 NIEPEMSATOr0 MacCHBa;

or0.5m01

20

9

Iloka3aTesb IEPOXOBATOCTH MOBEPXHOCTH TPELIMH NPH HAIUYUHM KOHTAKTA
OeperoB TpemuH u capure MedHee 10 cM /s TyIagAKMX, BOJTHHCTBIX TPELIUH IO
Kkjaaccupukanuu baprona npuMensiercs paBHbIM

2

4

1

Iloka3aTesb 1IEPOXOBATOCTH NMOBEPXHOCTH TPELIMH NPH HAJIUYUM KOHTAKTA
OeperoB TpemmH M caBure MedHee 10 cM A rIagKuMx, IVIOCKHUX TPeUIUH IO
kiaaccupukanuu baprona npuMeHsieTcs paBHbIM

2

4

1



24.

a)
c)

25.

a)

c)
d)

26.

a)

c)
d)
e)
f)

27.

a)
b)

c)

e)
f)

28.

a)

c)
d)

29.

a)

c)
d)

e)

30.

IToka3aTenb MIEPOXOBATOCTH NMOBEPXHOCTH TPEUIMH NMPH HAJTHYUHM KOHTAKTA
OeperoB TpemuH U caABure mMeHee 10 cM AJsi TPelMH C MOJUPOBAHHBIMH
OeperaMM ¥ IUIOCKOCTSMH CKOJIbKeHHMH mo kiaaccupukanuu baprona
NMPUMEHAETCS] PABHBIM

0.5

4

1

Cuabl, BO3HMKAIOLIHEe B MacCHBe TOPHBIX NOPOA B pe3yiabTaTe [elcTBHUA
rPaBUTALIMHM U TEKTOHMYECKHUX HANPSKeHWi, CyIeCcTBYIOIIMX B 3eMHOIl Kope
H3-32 COBPEMEHHbIX TEKTOHMYECKHX MPOLeCCOB

MexaHnyeckue nporecchl

CwMelienue,

Hedbopmarnus

Paspymennsa maccuBa

Cnoco0bl ynpasJjieHHs TOPHBIM 1aBJIEHHEM

Bce oTBeThI BepHBI

[TognepxaHue OTKPBHITOrO BEIPAOOTAHHOTO MTPOCTPAHCTBA LIETUKAMH
3akaaka BbIpaOOTaHHOTO MPOCTPAHCTBA

[Toramenue BEIpaOOTaHHOTO MPOCTPAHCTBA OOPYIICHHEM BMEIIAIOIINX TTOPOT
Bpemennoe noanepsxanue BoIpabOTaHHOTO MIPOCTPAHCTBA B NIEPUOJ OUHCTHOM
Briemku oTOUTOM 3aMarasuHUPOBAHHOM PYIOH C TOCIEIYIOIIUM OOpYIICHUEM
BMEILAIOIINUX TOPOL

YunpapjeHue ropHbIM JaBJIEHHEM OCYIIECTBJIsIETCS] BHIOOPOM

Bce oTBeTHI BepHBI

CucreMmsl pa3zpaboTKH,

OnpezneneHreM napaMeTpoB €€ KOHCTPYKTHBHBIX JIEMEHTOB

[Topsiika BeZieHNsI TOPHBIX paboT, TPH KOTOPBIX 00ecTieynBaeTcsi 0€30MacHOCTb,
OkoHOMUYecKas 3pHEKTUBHOCTh TOPHBIX padoT

PanmonanbHO€ HCOJIB30BaHKUE HEAP.

MeponpusTus 10 YIPaBJIEeHHIO TOPHBIM JaBJIECHHEM BCEr/1a HallPpaBJIeHbI
Ha cHmxenue AeiCTBYIOIUX HANPSPKEHNUM, Ha MTOBBILLIEHUE IPOYHOCTU MAacCUBa
Ha cHmkeHne neicTBYIOMUX HapsHKEHUI

Ha noBsIlIeHKE IPOYHOCTU MacCHUBa

Ha noBblmieHne 1eHCTBYIOMMX HANIPSKEHUN

HcxonHoe HanpsizkeHHOE COCTOSIHME MAacCHBa ObIBaeT:
Bce oTBeTsI BEpHBI

['paBuTalIMOHHBIM

I'paBUTAlIMOHHO-TEKTOHUYECKUM

I'mppocratnyeckum

BeprukanbHbiM

IMopnep:kanne KanmUTAJIBHBIX, MNOATOTOBUTENbHBIX, HAPE3HBIX, OYHMCTHBIX
TOPM30HTAJILHBIX M HAKJIOHHBIX BbIPA0OTOK B 3aBHCHMOCTH OT KATEerOpuUH
YCTOHYHMBOCTH NMOPOJ MOMKET OCYIeCTBIATHCS:

Bce oTBeThI BepHBI



b)
c)
d)
e)
f)

31.

a)
b)
c)
d)
€)

32.

a)
b)

c)

33.

b)

d)
e)
f)

35.

be3 kpennenus

Ha6pp13roeToHHOM WM TOPKPETOSTOHHOM KPETIhIO

AHKEpHOU KpEIbIo

KoMOuHMpOBaHHO# (aHKEPHI U HAOPHI3TOETOH) KPEIIbIO

Mertannu4eckoll paMHOHN Kperbio, MOHOJIMTHOM KeJIe300€TOHHOM KPEITbIo

JInHaMu4YecKue NposiBJICHUsI TOPHOTO JaBJIEHHS 110 MOIIHOCTH, NHTEHCUBHOCTH,
XapaKTepy IMPOSBJICHUA M IOCICIACTBHAM MOAPA3ACIAAIOTCA CJACAYIOIIHM
oOpa3om:

Bce oTBeTsI BEpHBI

I'opHO-TEKTOHUYECKHUE Yaaphl

I'opHbIe yaapsl

Mukpoynapbl

Toiuku, cTpensHus

I'mapaBiauyeckuii paguyc HR (Hydraulic Radius) 3To

OTHoleHUE IO OOHAXKEHUS BUCSYETO O0Ka (UM KPOBIM) K €0 MEPUMETPY.
[upuna nonynposiera BbIpadOTKU

MakcumanbHbIA TUHEHHBIN pa3Mep TOpHON BEIPAOOTKH

I'eonnornvecknii nugexc npounoctu (GSI)

[Ipencrasisier coOoii ABYXIapaMeTPOBYIO KIIACCH(PHUKAIINIO, yIUTHIBAIOIIYIO
0JI0YHOCTh MAaCCUBA U XapaKTep MOBEPXHOCTH TPELINH; u3Mepsiercs B Oamiax ot 0
1o 100

[Tapametp peHTUHIOBO KJ1acCH(PUKALUU TPEIIMHOBATOCTH TOPHBIX MOPOJI, KOTOpast
OTIpeNeNIeTCs] B COOTBETCTBUU C METOJUKOM MeXIyHapo HOTO 00IIecTBa 110
MexaHHuKe ropHbix mopoJ (ISRM) yunThiBarouii nokasareab KaueCTBa KOHTAKTA MO
TpeIIMHAaM, IICPOXOBATOCTHU, JJIMHY, PACKPBLITHUEC, 3al10JTHCTCIIb U BEIBECTPCIOCTH
CTEHOK TpEILUH.

. I/I3yqe1me TPEHIMHOBATOCTH IMOPOA BKIIOYAECT CJICAYIOIUE 3TAIbI:

Bce BapuanTht

BusyanbHble o0ciie1oBaHNs 0OHAKEHUH C LENbIO BBISIBICHHUS] OCHOBHBIX CUCTEM
TPELLMH, ONPEAEIAIOUINX CTPYKTYPY MAacCHuBa, 1 OPUEHTUPOBOYHAS OLIEHKA UX
BO3MO>KHOT'O BJIMSHUS HA yCTOMYMBOCTh

HHucTpyMeHTallbHAs ChEMKA 3JIEMEHTOB 3aJIeTraHus TPELMH, HHTEHCUBHOCTH
TPELNHOBATOCTH

OrneHka cocTOSTHUSI KOHTAKTOB, ()OPM CTPYKTYPHBIX OJIOKOB H JIp.

O06paboTka pe3yIbTaTOB ChbEMKH, TIOCTPOEHUE JUarpaMM TPEIIMHOBATOCTH;
[TocTpoenue ropHo-rpaduuecKor JOKyMEHTAIIMU U/UITH 3-X MEPHBIX MOJIETIEH,
HarJsIHO OTOOpaXKAIOLINX pa3MelleHUe TPEIIMHOBATOCTH

Kakne u3 nepe4yucjieHHbIX YCJI0BUHI PEKOMEHIYeTCsl BKJIKYATh B PeriiaMmeHTsl
TEXHOJIOTHYEeCKHUX MPOLECCOB M0 BEeACHUI0 OYMCTHBIX pador?

I[To criocoOy ympaBieHusi TOPHBIM IaBIIEHUEM B OYMCTHOM MPOCTPAHCTBE, BKITIOYAs
MacIopT KPETUICHUS ¥ IPOCKT OpraHU3aIK padoT

[To mapametpam cucteM pa3pabOTKH, 0OecTieunBaoIuM 6€30MacHOCTh paboT U
COXPAaHHOCTh MOPa0aThIBAEMbIX TEPPUTOPUIN U OOBEKTOB

[To BBIOOpPY cucCTEM pa3pabOTKU U CIIOCOOOB BHIEMKH TOJIE3HOTO HCKOMAeMOro,
Ha4YMHAas CO CTAJIUU MPOCKTUPOBAHUS



d)

36.

a)

c)
d)

37.

a)
c)

38.

40.

a)
b)

c)

41.

[To ocoOeHHOCTSIM BeJieHUS pabOT B TOPHO-TEOJIOTHYECKHUX YCIOBHUIX KOHKPETHOTO
MECTOPOXKACHHS U TOPHOTEXHUYECKUX YCIOBHSIX IIaXThl
Bce nepeuncnennsie

Kakne wu3 mnepeuncieHHbIX (AKTOPOB JOJKHBI  YYHMTBIBATHCHA  IPH
NPOCKTUPOBAHUM,  CTPOMTEIbCTBE M JKCILUIyaTalliM  TOPHOPYIHBIX
NpeanpusTHii ¢ KOMOMHHUPOBAHHON (COBMelIeHHOI) pa3padoTkoii?

Tonpko HaJIMyKe MOA3EMHBIX IIyCTOT B IPaHULAX U IO JHOM Kapbepa

TonbKO UCKITIOUEHHE TPOPHIBOB B IIOJJ3€MHbIE TOPHBIE BBIPAOOTKH M1ABOJIKOBBIX U
JIMBHEBBIX BOJL

Tonbko o ipaboTaHHOCTh MACCUBOB TOPHBIX MOPOJ, CJIAralolIX 00pTa Kapbepa
Bce nepeuncnennsie pakTopsl

IoaroroBurTebHbIe BLIPAOOTKH B PYAHOM TeJje JOJIKHBI NMPOBOJAMTHLCH BHE
30HbI OMOPHOIO JABJIEHHS OT OYHUCTHBLIX padoT. JomycTumoe paccrosinue ot
(poHTa OUYMCTHBIX PadOT perjaMeHTHPYeTCH YKA3aHUSIMH M JI0JLKHO
NMPUHAMATBHCSA
He Menee 40 M
He MeHee 50 M
He Menee 20 M

Paccrosinme Mexay OmmkadmuMu O0KaMH NapajliebHbIX BbIPa0OTOK
(KanUTAJBHBIX M NMOATOTOBUTEIBHBIX) H KaMep Pa3/IMYHOr0 HA3HAYEHUS HA
YAapoONacHbIX y4acTKax /10 riyouHbl 1000 M 10/2KHO OBITH

He menee 4d, riae d Haubonpuii pa3Mep MornepeyHoro ceueHust O0IbIIIeH
BbIPa0OTKU

He MeHee 2d, e d HanboabIIui pa3Mep MOMepeyHOro CEUeHUs OOIbIIICH
BbIPa0OTKH

He menee 4d, rae d HanGonbuuii pa3mep NONepeyHoro cedeHus 60nbIei
BBIPaOOTKH, 1O pemeHnto Komucenu 1o TOpHeIM y1apam IOy CKaeTcs IPUHUMATh
JpyTue napaMmerpbl, 000CHOBaHHE U3MEHEHUH JOJDKHBI U3/1araTbes B Y Ka3aHHUIX

. Pacctossame Mexnay OmmkxaiimumMu  0OKaMH  HapajuiebHBIX BbIPAa0OTOK

(KanuTaJAbHBIX, MOATOTOBUTEIbHBIX) M KaMmep Pa3JIMYHOr0 HA3HAYEHUS HA
YAapoONacHbIX y4acTKax Ha riayoune 6osee 1000 m 10,1:xH0 OBITH

He MeHee 5d, e d HanbopIIui pa3Mep MONepeyHOro CEUeHUs OOIbIIEH
BBIPAOOTKHU

He MeHee 3d, rae d HauboIbIINIA pa3Mep MONEePEeYHOro CeYeHUs OOobIIei
BBIPAOOTKHU

He menee 5d, rae d Hanbomnpimmii pazmep nonepeyHoro ce4eHus 0oble
BbIpabOTKH, 10 pemeHnio Komucenu no ropHeIM yiapam J10IyCKaeTcs IpUHUMATh
JpyTHe mapaMeTpbl, 000CHOBaHHE W3MEHEHHH JTOJDKHBI H3J1araTbes B Y Ka3aHHIX

IIpu nmpoxoake CTBOJIOB I0IyCKAETCH OTCTABAHUE IOCTOSIHHOM Kpenu oT 320051
He DoJiee

[nameTpa cTBOJIA BUEPHE

10 m

JIByX 1raMeTpoB CTBOJIA BUEPHE

Cooiika n1BYX BbIPA0OTOK (KANUTAJbHBIX, MOATOTOBUTEIbLHBIX) HA y4YaCTKAaX,
CKJIOHHBIX U ONIACHBIX [0 FTOPHBIM YAapaM J0JI’KHA BeCTHCh



44,

a)
b)

c)

45.

a)
b)

c)

46.

a)
b)

c)

C paccrosiHust Mexay 3a00smMu 15 M 10JKHA BECTHCH OJJHUM 3a00€eM, JIpyroii 3a00ii
JIOJDKEH OBITh ocTaHOBJIEH. OOpa3yOMMACs Mpu COOMKE IETUK JOJIKEH OBITh
IpUBENEH NpU Kateropuu "OnacHo" B HEONIACHOE COCTOSIHUE 10 BCEH TUIOIIAH.

C paccrosiHus Mexay 3a00smu 30 M T07DKHA BECTUCH OJTHUM 3a00€M, IPYTroi 3a00ii
JOJKEH OBITH OCTaHOBJEH. OOpa3yoImuiics mpu cOOKKE HETUK JOKEH ObITh
npuBeAeH npu kareropuu "OnacHo" B HEOMAaCHOE COCTOSTHUE MO BCEH IIJIOMIAIHN.

C paccrosinust Mmexay 3abosmu 40 M 10JKHA BECTHCH OJJHUM 3a00€eM, JIpyroii 3a00ii
JIOJDKEH OBITh ocTaHOBJIeH. OOpa3yOIMMACS MpU COOMKE IETUK JOJIKEH OBITh
npuBeAeH npu kareropuu "OnacHo" B HEOMAaCHOE COCTOSTHUE MO BCEH TIJIOMIAIHN.

.IIpn cJjoeBoil cucreme pa3padoOTKM MOUIIHBIX PYIHBIX TeJ C 3aKJIAJAKOH

BbIPA00TAHHOI'0 IPOCTPAHCTBA HEOOXOIMMO

Ocy11ecTBIAT ONEPEkKAIOILY0 OTPAOOTKY 3aIUTHOIO CJI0S IO KPOBJIE (IIOYBE)
PYAHOM 3aJI€KU

BhInonHATE pa3rpy3ky pyIHOr0O MaccuBa CKBaXXMHAMU OOJIBIIOTO TUaMeTpa ¢
00s13aTeNIbHON OLIEHKOH 3(()EKTUBHOCTH pa3rpy3Ku

JIro60i1 U3 nepeyrcIeHHbIX BApUaHTOB

. IIpu pa3paGoTke pyAHbIX 3ajiesKell, CKIOHHBIX H ONACHBIX 110 TOPHBIM yIapam,

3ampemnaercsi IPUMEHSTh CUCTEMBI Pa3pabOTKH C JBIKEHUEM (PPOHTA OUUCTHBIX
paboT Ha BbIPaOOTaHHOE NPOCTPAHCTBO, B TOM YHCJIE I10 BOCCTaHUIO 0€3 MPOBEACHUS
npOoUIAKTUIECKUX MEPOIIPUATHIA

Pazperaercs NpuMeHTh CUCTEMBI Pa3pabOTKH C JBM)KEHUEM (PPOHTA OUHUCTHBIX
paboT Ha BBIPaOOTaHHOE MPOCTPAHCTBO, B TOM YHUCIIE 110 BOCCTAHUIO 0€3 IPOBEICHUS
IpOopUIAKTUYECKUX MEPOIPUSATHIH

ITo pemennto Komuccuu o ropHsIM yaapaMm pazpeniacTcsi IpUMEHSATh CUCTEMBI
pa3paboTKu ¢ JBMKEHUEM (PPOHTA OUUCTHBIX pabOT Ha BHIPAOOTAaHHOE
IPOCTPAHCTBO, B TOM YHCJIE€ IO BOCCTAHHIO 0€3 poBeIeHHs MPO(QUIAKTHIECKIX
MEPOINPUATHNA

JlokaIbHBIH NPOrHO3 YIapPOONACHOCTH YYaCTKOB MAaCCHBA FOPHBIX MOPOA U Py,
a Takike ouneHka 3(¢eKTHBHOCTHM Mep MNPeIOTBPAlllEHUs] TOPHLIX YIapoB
NMPOU3BOASATCS CJACAYIOIMNMHA METOAAMH

['eorexanuecknum

['eopusnueckumu

BusyansabiM HaOII01IeHUEM

JIt06BIM U3 BBHIIETIEPEUUCTICHHBIX

B kauecTBe 6230BOr0 MeTO/1a JIOKAJIBHOI0 MPOTHO3a YIaPOONACHOCTH YYACTKOB
MacCHBa FOPHBIX MOPO/ NPUHUMACTCSH

Bubpoceiicmuuecknii MeTo

CelcMOaKyCTHYECKUI METO/T

Meton 1uckoBaHUS KEpHA

O xaxaoMm ciydae ropHOro yaapa ¥ MHUKpPOyJAapa TeXHHMYeCKHMil PyKOBOAUTE/Ib
opraHu3zanuu o00s3aH coOOIIUTH B TePPUTOPHAIBLHBINA OpraH denepajbLHOro
OpraHa  HMCHOJHHMTEJbHOH  BJACTH, YINOJHOMOYEHHOIO0O B  00JacTH
NPOMBILVICHHOH 0€30I1aCHOCTH.

B Teuenue cyrok

[Tocne moAroTOBKM aKkTa TEXHHYECKOTO PaCCiIeI0BAHMS

B teuenue 15 nueit



47. CKJIOHHBIMH K TOPHBIM yJAapaM SIBJSIOTCH MeCTOPO:KAeHHMS MM HUX YacTH, B
npejaeaax KOTOPbIX:

a) HmeroTcst ropHbIE TIOPOJIBI U PYbI ¢ BBICOKUMH YIIPYTHMMHU CBOMCTBAMH CIIOCOOHBIC
K XpYNKOMY pa3pylICHHUIO 1101 Harpy3Koi

b) [eiictByromue HanpsbkeHus npesbimaoT 80% OT mpezerna IPOYHOCTH Ha CHKaTHE
TOPHBIX MIOPOJT MECTOPOKICHUSI.

C) Bce nmepeunciieHHbIC BapUAHTHI

48. K onacHbIM 110 TOPHBIM yAapaM OTHOCSITCSI MeCTOPO:KAeHUsI

a) Ha KOTOpBIX UMENN MECTO CTPEJISIHUE TIOPO/I,

b) HutencuBHOE 3ak01000pa3oBaHue,

c) IIpowcxoauiiu TOTUKH,

d) Muxkpoynapbl Wi TOPHBIC yAapbl

e) IIporHozom mpu ONpeeNICHUH CTEIICH! YAapOOIIaCHOCTH MaCcCHBa FOPHBIX TIOPOJT
JIOKaJIbHBIMU UHCTPYMEHTAJIbHBIMU METOJaMU BbIsiBIIeHa KaTeropus "OnacHo"
(ymapoormacHasi).

f) Bce nepeunciieHHbIC BapUaHTHI

49. [lacnopT KpenJieHus M YNPaBJeHUs KPOBJIeil BKJIIOYAET B ce0sl

g) I'paduyeckyro yactu

h) TlosicHuTenbHYO YacT

i) Pacyer B moTpeOHOCTH MaTepUanoB

J) obocHoBaHue crOCOOOB KPEIUICHHS U YIIPaBJICHHs KPOBJICH BBIPAOOTOK M OYHCTHOTO
HPOCTPAHCTBA

k) Pacuer BHIOB M mapaMeTpoB Kpemu

50. UTo U3 NpUBEIEHHOT0 OTHOCHTCS K FreOMeXaHUYeCKOoil MoieTn
a) Ywucnennas

b) T'eodpumnbraparmontas

c) brounas

d) Jlutonoro-cTpykTypHas

e) PecypcHas

OTKpBITaSI 4acCTb TECTa

51. Beiienienue OJ04YHON CTPYKTYpbl MECTOPOXAEHUS, YCTAaHOBJIECHUE AMHAMHUYECKOTO
B3aMMOJICHCTBUSL  OJOKOB, BBIJIEICHUE TEKTOHWYECKH HANPSUKEHHBIX 30H, OILICHKY
HalpaBJIeHUs U BEJIMYUHY TJIaBHBIX HaNpsOKEHUH B OJI0KaX Ha3bIBAETCH ...

52. MrHoBeHHasi MOJBMXKA OJIOKOBBIX CTPYKTYp IO pPa3pblBaM. COMPOBOXKIAETCS
CHWJIbHBIM COTpPSICEHHMEM MaccHBa, PE3KUM 3BYKOM, OOpa30BaHHMEM WbUIM U BO3AYLIHON
BOJIHOM, M HapyLIEHHEM TEXHOJIOIMYECKOI0 IIPOLECCa Ha3bIBAETC ...

53. MrHoBeHHOE XpyNKOe pa3pylleHHe IIeTMKa WA KpaeBOW YacTH MacCHBa,
IposBIISAIONIEeCs B BUE BBIOpOca py/bl (TOPO/Ibl) B MOA3EMHBIE BBIPAOOTKU ¢ HapyIIEHUEM
Kpe€nir, CMCHOICHUEM MallhH, MCXaHW3MOB, o6opy)1013aH1/1;1 M BBI3BIBAIOIICC HAPYUICHUC
TEXHOJOTMYECKOI0 IpoLEecca Ha3bIBACTCS .... SIBIEHHE COMPOBOXKIAETCS PE3KUM 3BYKOM,
CHJIBHBIM COTpPSICEHHMEM FOPHOTO MacCUBa, 00pa30BaHUEM MbUIM U BO3AYIIHON BOJIHOM.



54.O0macth  pa3rpy’KEHHBIX TOPHBIX MOpPOJ  BONM3M KOHTypa  BBIPaOOTKH,
HPEMSITCTBYIOMIAs IPOSBICHUIO JUHAMHYECKUX (JOPM FOpPHOTO AAaBICHUS HA3bIBACTCH ...

55. PynHoe Tenmo uiu ero 4acTth (CJoif), mpu OTpabOTKEe KOTOPHIX OOECIeUMBACTCS
3aIUTa MPUJIETAOIEr0 MacCHBa MOPOJ (Pya) OT MPOSBICHUS TOPHBIX YIApOB HA3BIBACTCS

56.YacTe 30HBI pa3rpy3kH, B Ipeaeiax KOTOPOW HaNpsKeHHsT MEHbIIE, YeM B
HETPOHYTOM MAacCHBE Ha KPUTHUYECKOI ITyOHHE MO YCIOBHUIO yIapOOMAacHOCTH Ha3bIBaeTCs

S57.Yactb MaccuBa TMOpPOJ B 30HE BIUSHUA OYMCTHOM WM TMOJTOTOBUTEIBHOMN
BbIpa0OTKH, B TMpeaesaXx KOTOpOM HampsikeHHs OoJiblie, YeM B HETPOHYTOM MacCUBE
Ha3bIBACTCH ...

58. Hacte pynHoro tena (BMELIAIOMIMX MOPOJ), MCIBITHIBAIONIAS MOBBIIIEHHOE TOPHOE
JIaBJIEHUE, IepeaBaeMOe KpaeBbIMM YACTSIMU WM LEJMKaMU CMEXHOIo (3aIllMTHOIO)
pyZHOTO Tena (Ca0s) Ha3bIBaeTcs ...

59. Yacte MaccuBa MOpOJ B 30HE BIMSHHUS OYHCTHBIX paboT, B Ipenesax KOTOpOu
HaIPsHKEHUS MEHBIIIE, YEM B HETPOHYTOM MACCUBE Ha3bIBACTCH ...

60. Bo3HUKHOBEHHE 3aKOJOB BcieAd 3a HUX 00opkoil. OHO MOPOUCXOAUT IO
HEHapyIIEHHOMY MacCHBY, HE CBSI3aHO C €r0 BUJIMMOM TPEUIMHOBATOCTHIO (CIOUCTOCTHIO,
CJIAaHIIEBATOCTbIO) U COMPOBOXKJAEeTCA 3BYKOM. IIpu sToM 00pasyrorcs U OTAEISIOTCS OT
O0OHaXEHUsI TUIUTHI, IO (JOpMeE MOBTOPSIOLINE KOHTYP BBIPAOOTKH, 3TO SIBJICHHE Ha3bIBACTCA

61. I'myObuHa OoT 3eMHON MOBEPXHOCTH, HAUYMHASI ¢ KOTOPOH MpU MPOU3BOJCTBE MOPHBIX
paboT BO3HUKAIOT FOPHBIE yJIapbl WK yCTaHOBJIEHA Kateropusi «OmacHo» Ha3bIBAaeTCH ...

62. Onpenenenne  yAapoOIacHOCTH  OT/AEIBHBIX YYacTKOB pPyIHOTO (TIOPOIHOTO)
MacCHBa, BBIPAOOTKH, IIETMKA TEOMEXaHMYECKUMHU WIIH Te0(QU3NUeCKUMH METOJIaMH 3TO ...

63. MrHoBeHHOE pas3pyllleHHe [eJMKa WJIM M[PUKOHTYPHOM dYacTH BBIPAOOTKH,
nposiBIsitOleecs B BUAE BbIOpoca pyasl (MOpOAbl) B TOA3EMHBIE BBIPAOOTKH, HE
BBI3BIBAIOIIECE HAPYIIEHHWE TEXHOJIOIMYECKOro IIpollecca Ha3bIBACTCA... JTO SIBICHHE
COIIPOBOKIAETCS COTPSCEHUEM MacCHBA U 00pa30BaHUEM IIBUIH.

64. YcTaHOBICHHE KaTETOPHH OMACHOCTH, HA OCHOBE KOTOPOTO YYACTKH MOPOJTHOTO WIIH
PYIHOIO MacCuMBa OTHOCATCS K OJHOM M3 JIBYX KaTeropuil yaapoomnacHocTu: «OmnacHo»,
«HeonacHo» Ha3bpIBaeTcH ...

65. BeiienieHue yaapooIacHeIX 30H B Tpeeiax IIaxXTHOTO TOJIS WIIH MECTOPOKICHHS
9T0 ...

66. Py,Z[HBIC TCJIa, HC NUCKIIIOYAIOMIUC MOABJICHHUC 30H IMOBBIIICHHOI'O I'OPHOI'0 JaBJICHHUA
npu OTpa6OTKe OOHOTO M3 HUX MWK IOoNagaromure B 3alUIICHHYIO 30HY BCICICTBHUC
0Tpa6OTKI/I OOHOI'O U3 HUX HA3bIBAKOTCA ... PyAHBIMU TCIIAMHU.



67. OTckakMBaHUE C PE3KUM 3BYKOM OT MACCHBA JIMH30BUIHBIX MM C OCTPBIMH KpasMu
IUTACTHH PA3JIMYHBIX Pa3MEPOB 370 ...

68. 'eonuHaMuyecKoe sBJICHUE, XapaKTepU3YyIoleecs MOSBICHHEM B MAacCHUBE T'OPHBIX
MOPOJ] WIIA PYJI CEUCMUUYECKUX BOJH HA3bIBACTCH ... COOBITUEM.

69. Paspymienue pyael (mopoasl) B TioyOumHe MaccuBa 0Oe3 BBIOpoca B TOPHYIO
BBIPA0OTKY, COMPOBOKIAIOIICECS 3BYKOM, COTPSCEHUEM MacCHBa, 00pa30BaHUEM IBLUTH 3TO

70. PazpyuieHue mopojbl M0 KOHTYPY BbIPAaOOTKH Ha OTAENbHBIC IUIACTHHBI, UMEIOIIHE
Yare BCEro 4e4eBuIeo0pasHyto (opMy C 3a0CTPEHHBIMHU KpasiMH, Ha3bIBACTCA ...

71. Kpenp, ycraHaBiuBaeMas B BBIpAOOTKax O BO3BEACHHS IOCTOSHHOW KpeIy,
Ha3bIBACTCH ... KPEIIBIO

72. Kpenb, He UMEIOIAs MOAATINBBIX WIH IAPHUPHBIX Y3JIOB U AedopMalus KOTOPO B
MEepPUOJI €€ IKCIUIyaTalldd HE JIOJDKHA BBIXOJIUTH 3a MPEACIbl YINPYTOCTH, HA3bIBACTCS ...
KpEMbIO.

73.COopHass Kpemb, 3JEMEHTbl KOTOPOH COCTBIKOBaHBl ~HIAPHUPHO M  MOTYT
nepeMeniaTbCsli OTHOCUTENBHO JpYyr JApyra BOKpYI OCH IlapHuUpa ©0e3 HapylleHus
paboTOCIIOCOOHOCTH M HECYLIEH CIIOCOOHOCTH Kpemu U KOTOpas IPUMEHSETCs NpU
HEPaBHOMEPHOCTH HArpy3KH Ha KPEeIlb HAa3bIBACTCH ...

74. Kpenib, uMmeromias y3ibl MOJATIIMBOCTH U COXpaHAIONIas Oiarogaps UM HECYIIYIO
CIIOCOOHOCTh TPHU 3HAYUTENIBHBIX H3MEHEHHUSX €€ pa3MepOB BCIEACTBUE CMEIICHUS
OOKOBBIX MTOPOJ] HA3BIBAETCA ... KPETBIO.

75. ®opma ceueHust TOpHOU BbIpabOTKH: I'eomeTpudeckas popMa MONepeyHOro CeYeHUs
TOPHOH BBIPAOOTKH.

76. YripaBneHue ropHbIM JaBieHueM: COBOKYIMHOCTh MEPONIPUATHH 110 PETYIMPOBAHUIO
IPOSIBIEHUI TOPHOTO JaBJIEHHS B paboyeM MHPOCTPAHCTBE OYMCTHOTO 3a00si M TOPHBIX
BbIpaOOTOK B  IensAX oOecredeHuss O€30MacHOCTH M CO3/1aHUSl  HEOOXOIUMBIX
MIPOU3BOJICTBEHHBIX YCIOBUN

77.00pazoBaHue BOTHYTO-BBIMYKJIBIX OTAEIBHOCTEH KepHa TOPHBIX MOPOJA IOJ]
JIeiCTBUEM MOBBILICHHBIX HANPSDKEHUH MaccuBa BOBpeMsi OypeHue Ha3bIBaeTcs ... KepHa!

78. Ilepemenienne M JeOpMHUpPOBAHUE TOPHBIX MOPOJ B pe3yibTaTe HAapyLIEHHUS HUX
paBHOBECHsI IO/ BIHUSHUEM TOPHBIX pPa3pabOTOK, H3MEHEHUs (UINKO-MEXaHUYECKUX
CBOMCTB TOpOJ, KOTOPOE MOJKET pACIpPOCTPaHATHCS Ha BCKO TOJUIYy JO 3€MHOMU
MOBEPXHOCTH, HA3bIBAETCH ... TOPHBIX MOPO/I.

79. Omeperkaroriee B3pbIBAaHUE PACCPETOTOUCHHBIX 3apsI0B B CKBO3HBIX CKBaXHHAX 0€3
NPOSIBIIEHUS pa3pyluaiomiero 3¢¢exkra Ha MOBEpXHOCTH 320051 BEIPaOOTKH, BBIIOIHIEMOE, B
YaCTHOCTH, C IEJIbI0 00pa3oBaHUs 30HBI TPEIMHOOOPA30BaHUS BOKPYI 3apsjga AJs
YaCTUYHOW Jera3alliu IUIacTOB, MX JAWHAMHUYECKOM pasrpy3ku MU IPEeABapUTENBHOIO
Pa3phBIXJICHUA MaCCHBa HA3bIBACTCA ... B3phIBAHUECM



80. CkBaxxHa, IPOBOAMMAs TIO TIOJIE3HOMY HMCKOMAEMOMY HJIM BMEIIAIONIUM MOPOAaM
JUIS CHIDKCHUSI HECYIIeH CHOCOOHOCTH MEXIY CKBRXHMHHBIX IICIMKOB HAa3bIBACTCS
CKBa)KUHOI.



