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XapakTepucTHKA TUCHUILIUHBI

Hucnurnuna «YpaBJIeHHEe COCTOSHUEM T'OPHOT'O0 MacCHBay SIBJIETCS KOMIIOHEHTOM 10 BbI-
Oopy uukia npoUINPYIOMNX AUCHMILIUH cnenuanbHocTd 6M074900 - «Mapkielaepckoe
JIeJI0». 3HaHWE OCHOBHBIX MOHITHIA U ONPEISIICHUN Kypca HeOOX0IUMO TIPH MPOBEICHUU HAy4-
HBIX MCCIIEZIOBAHUM, a TAK)KE UTPAET BAXKHYIO POJIb M 3HAUEHUE MPU MOJTOTOBKE MarucTpoB.

eap TUCHUIINHBI
Hucnurnnuna «YTpaBlIeHHE COCTOSHUEM TOPHOTO MAacCHBa» CTaBHUT IIEJIbI0 U3YYEHHE OC-

HOBHBIX BOIIPOCOB, CBA3aHHBIX C OCYIICCTBIICHUECM:

- NIPOTHO3a M pa3paboTKa MEPOIPHUATHI MO 00eCeYeHNI0 YCTOWYMBOCTH FOPHBIX BbIpado-
TOK U JiepopMaruii 3eMHOM MOBEPXHOCTH B X0/1€ OTPAOOTKH MECTOPOXKICHU;
- KOHTPOJIsl pa3BUTHUS Je(pOPMAIIMOHHBIX NTPOLIECCOB U 00eCIIeYeHNEe MPOMBIIIIEHHOW U KO-
JIOrMYecKOi 6€30MaCHOCTH TOPHBIX padoT.

3agaum AUCHMIIUHBI
B pe3ynbrare nzyueHus: JaHHON AUCHUIUIMHBI MAarUCTPAHTHI JIOJIKHBI:
HMeTh NpeacTaBJIeHue:
- 00 O0IIMX MOHATHUSIX TOPHOTO JABJIEHUS, IPUPOIHOTO HAMPSKEHHOTO COCTOSIHUSI MACCHBa,
TOPHBIX yJapax;

- 0 KPCINICHHUHU IMOATOTOBUTECIIbHBIX BI)Ipa6OTOK;
- 0 MCTOJaX YIPAaBJIICHUSA T'OPHBIM J1aBJICHHUCM;

- 0 pEUTHHTOBOW CHCTEME OLIEHKH YCTOWYMBOCTH BBIPAOOTOK 10 KinaccudukanmsimM Q, RMR,

MRMR;

- O CTPYKTYpPE MOHUTOPHHTA.

3HATb:

- OCHOBHbIE TIOHSATHS U ONPEJEIICHNUS, CBSI3aHHBIE C YIIPABICHNUEM YCTOHYMBOCTHIO MacCUBa

TOPHBIX MOPOJ;
- OCHOBHBIE BH/IbI KPETJIEHUS TIOJJ3€MHBIX BBIPaOOTOK;
- OCHOBHBIE IPUHIUIIBI IPOSIBJIEHUS TOPHBIX y1apOB.

yMeTh:

- ONIpCACIIATh HAIIPABJICHUA HaHpH)KCHI/Iﬁ B TOPHBIX BBIpa6OTKaX;

- OIPEIENATh MPOSABIICHUS TOPHOTO AABJICHUS IPU MTPOXOJKE BHIPAOOTOK;
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- 3HATh METOJIbI OLICHKH YCTOWYNBOCTH MaCCHBA.

NPHOOPeCTH NMPAKTHYECKHE HABBIKH:

- TI0 MCTIOJIb30BaHMIO IrpauyecKuX mporpamm, Takux kak Examine 2D, Unwedge;
- IPUMEHSATH METO/IbI OLICHKH YCTOHYMBOCTH MacCHBa.

IIpepexkBU3UTHI
Jlist u3ydeHus NaHHOW JMCHUIUIMHBI HEOOXOIMMO YCBOCHHUE CICHYIONIUX IUCIHILIUH (C
yKa3aHUEM Pa3fesioB (TeM)):

HaumenoBanue

JUCIUILIMHEL HanmenoBanue pa3znenos (Tem)

®usuka ropusix nopoj | Hampsokenno-nedopmupoBaHHOE COCTOSIHUE MOPOJA U TOPHOTO MAaccHBa.
Mertoap! omnpeneneHus: GU3NKO-MEXaHUYECKUX U YIPYTHX CBOWCTB TOp-
HBIX MTOPOJI.

Crioco6b1  pa3zpaboTku
[opHOE /1eJ10 M OCHOBBI T€OTEXHUKH. B3anMOCBsI3b

MECTOPOKICHU I

CaBukenue ropHbIX | Pemenne BOpoCoB CABMKEHUS TOPHBIX MTOPOJ M 36MHOM IMOBEPXHOCTH B

opo/J YCIIOBUSX Pa3BUTHS TOPHOOOBIBAIONICH TPOMBIIIIJICHHOCTH
ITocTpexkBU3NTHI

3HaHI/I$I, IMOJIYYCHHBIC IPU U3YUCHUHN JUCHUITIINHBI «YHPaBJIeHI/Ie COCTOsIHMEM I'OpHOI'0 Mac-
CHUBa» MOI'yT OBITH MCITOIb30BaHbI ITIPpH BBIITOJIHCHUHU MaFHCTepCKOﬁ AUucCCcCpTanuu.

TemaTuuyecKUi MJIaH JUCHUIINMHBI

TpynoemMKOCTb IO BUJAM 3aHATHI, 4ac
HaumenoBanue paszzaena, (TeMbl) J— npakTu- | nabopa- | CPMII CPM
4eCKHe | TOpHBIE

1 2 3 4 5 6
1. OcHOBHBIE OHATHS O TOPHOM JIaBICHUHU 2 2 2
2. OCHOBHBIE CBOMCTBAa MacCHBa U €r0 MOJICIb 2 2 2
3. IlpupoaHOe HANPSIKEHHOE COCTOSHUE Mac- 2 2 2
CHBa
4. TlposiBieHHs TOPHOTO JABJIEHHS MpPU IPO- 2 2 2
XOJIKE BBIPAOOTOK
5. Kpenienne noAroToBUTENbHBIX BEIPAOOTOK 2 2 2
6. lopHbIe yaapsl 2
7. YrpaBieHue rOpHbIM JaBJIEHUEM IIPH pas- 2 2 2
paboTKe MOJOrMX M HAKJIOHHBIX 3alieked Ka-
MEpHO-CTOJI00BOM  cucTeMoil. YmpaBieHue
TOPHBIM JaBJICHHMEM IIpH HOBTOPHOW pazpa-
OOTKeE MOJIOTHX 3aJIeKeN
8. CnBmxeHHe TOpHBIX MOpojaA. MOHUTOPHHT 2 2 2
MacCHBa TOPHBIX TTOPOJ
9. MaccuB TOpHBIX BBIPAOOTOK B OTKPBITHIX 2 2 2
TOPHBIX BBIpabOTKaX
10. VYmopomennsle HabOmroneHus 3a aedopma- 2 2 2
USIMH OOPTOB KaphepoB, OTKOCOB YCTYIIOB U
OTBaJIOB
11. Onpenenenue AEUCTBYIOUINX HAMPSKEHHUH 2 2 2
METOZOM THUJpOpa3pbiBa CKBaXHUH. M3mepe-
HHE JICUCTBYIOIIMX HAMPSIKEHUH METOA0M
IIOJIHOW pasrpy3Ku




1 2 3 4

12. Omnpenenenuie ynpyrux ¥ MPOYHOCTHBIX 2 2 2
CBOWCTB TPEIIMHOBATOTO MAacCHBa IO KpHUTeE-
pusim Kynona-Mopa u Xyka-bpayHa ¢ nmomo-
b0 nporpammsl RocLab.

13. YucnenHoe MoieTupoBaHUE HAIMPSHKEHHO- 2 2 2
ne(OPMUPOBAHHOTO COCTOSIHHSI MacCHBa BO-
Kpyr BBIPA0OTOK C TOMOIIBIO IPOrPaMMBbI
Examine 2D.

14. Pacuer mapamMeTpoB aHKEPHOW KpEIH BbI- 2 2 2
paboOTKH B TPEUIMHOBATOM MAaCCHBE C MOMO-
b0 nporpammel Unwedge.

15. Ouenka ycroitunBoctu MKI] 2 2 2
1. OmnpeneneHue NEHCTBYIOIIUX HaNpsSyKEHUI 3

METOJIOM THAPOPA3PHIBA CKBAKHH

2. M3mepeHue IeMCTBYIOIIMX HAaNpsHKEHUH 3 3 3
METOJIOM TIOJIHOH Pasrpy3KH

3. Ompenenenne ynpyrux M HPOYHOCTHBIX 2 2 2

CBOMCTB  TpPEUIMHOBAaTOr0O  MaccuBa IO
kpurepusM Kynona-Mopa n Xyka-bpayna c
oMoIIbio Iporpammbl RocLab.

4. YucrneHHOE MOJEIMPOBAHUE HAIPSKEHHO- 2 2 2
ne(OpMUPOBAaHHOTO  COCTOSHHS ~ MAaccCHBa
BOKPYT BBIPA0OOTOK C TIOMOIIBIO MPOTPaMMBbI
Examine 2D

5. Pacuer mnapaMeTpoB aHKEpPHOH Kpemnu 2 2 2
BBIpAaOOTKM B TPEIIMHOBATOM MAaCCHUBE C
noMonipio mporpammsl Unwedge.

6. Ouenka ycroiunoctd MKII ¢ momomisio 3 3 3
nporpammsl CPS.

1. Onpeaenuts KOAQPHUIUEHT BHELUIHETO TpPe- 3 3 3
HUSL.

2. OmpenenuTb YCTOMYMBOCTH BHIPAOOTOK B 4 4 4
NOJISIX TEKTOHUYECKUX HAPSKECHHH.

3. IpoananusupoBate HJIC maccuBa BOKpyT 4 4 4
BBIPaOOTKHU C TIOMOIIBIO porpamMmbl Examine.

4. Paccuurtarh BbIBaJI OJIOKOB MOPOJ MO Tpe- 4 4 4
HIMHAM ¢ oMoIIbo porpammbl Unwedge.

NTOI'O: 30 15 15 60 60

Ilepeyenb npakTHyecKux pador:

1. Onpenenenne NeMCTBYIOMUX HANIPSHKEHUH METOJIOM TMAPOPa3phiBa CKBAXKHUH

2. VI3amepeHue JeiCTBYIOIMNX HANPSHKECHUH METOIOM TTOJTHOHM Pa3Tpy3KH

3. OnpezneneHue ynpyrux U MPOYHOCTHBIX CBOMCTB TPELUIMHOBATOIO MacCHUBa MO KPUTEPHIM
Kynona-Mopa n Xyka-bpayna ¢ momomipio mporpammsl RocLab.

4. YucneHHOE MOJEIMPOBAHUE HAMPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHMSI MAacCHBa
BOKpPYT BBIPAOOTOK C IMOMOIIBIO ITporpaMMbl Examine 2D

5. Pacuer mapaMeTpoB aHKEPHOI Kpenu BHIPAOOTKU B TPEIIMHOBATOM MACCUBE C MOMOILBIO
nporpammel Unwedge.

6. Ouenka ycroiunBocti MKI] ¢ momomnisto nporpammsl CPS.




Ilepeuyens 1abopaTopHBIX padoT:

1. Onpenenuth KO3 OUIIMEHT BHEITHETO TPECHUS.

2. OnpenenuTb yCTOMYUBOCT BBIPAOOTOK B MOJISIX TEKTOHMYECKUX HANPSHKSHUH.

3. IlpoananusupoBars HJIC MaccuBa BOKPYT BEIpAaOOTKH C ITOMOIIIBIO ITporpaMMel Examine.
4. PaccunTath BhIBAJ OJOKOB IOPO/] IO TPEIIMHAM C TOMOIIBIO Iporpammbl Unwedge.

Tembl KOHTPOIBbHBIX 3agaHui s CPM

1. PaccmoTpeTh BOIIPOCHI, CBSI3aHHbIE € TIOHATHEM T'OPHOT'O JaBJICHUS.

2. PaccmoTpeTs BOIIPOCHI, CBSI3aHHBIE C YIIPABICHHEM TOPHOTO JaBJICHUS.

3.  CaMOCTOATENBHO PacCMOTPETh OCHOBHBIE CUCTEMbI Pa3pabOTOK MPH MOJ3EMHOM IIPO-
U3BOJICTBE

4. O3HaKOMHUTbHCS C OHATHEM HEOAHOPOAHOCTh U TPEIIMHOBATOCTh MACCUBA.

5.  O3HaKOMUTHCS C IOHATHEM HAIIPSDKEHUSI U UX BUJIAMHU.

6. M3yuuTh METOIOB OIpEENeHHs] YIIPYTruX CBOWCTB MAaCcCUBA.

7. V3yuuTh NpUpOJIHOE HAIPSHKEHHOE COCTOsHHME MaccuBa JKe3Ka3raHCKOro MECTOPOIK-

8. PaccmoTpeTs BUABI IPUPOTHOTO HAPSKEHHOTO COCTOSIHUS HA IPYTUX PYTHHUKAX.

9. PaccmoTpeTs HanpsHPKEHHOE COCTOSIHUE MACCHMBA BOKPYT OJUHOYHBIX TOPHBIX BbIpado-
TOK, €r0 MOJIEJIb, YaCTHBIE CIIy4au U OOLIME 3aKOHOMEPHOCTH.

10. M3y4yuTh NOHATHUS OJIMHOYHBIE U COMMKEHHBIE BRIPAOOTKU, OOJIbININE TTTYOUHBI

11. V3yuuTh OLEHKY NMPUPOJHOTO HAIMPSDKEHHOTO COCTOSIHUS MAacCHBa IO XapakTepy pas-
pYILIEHUS BBIPaOOTOK.

12. V3yuuTh OLEHKY MPOYHOCTH MAaccHBa MO (akTaM MPOSBICHUS TOPHOTO JABJICHUS B
BBIPAOOTKaX.

13. OnmmuTe OCHOBHBIC CBOWMCTBA, IMapaMETPhl M MPaBWIIA BO3BEACHHUS TOPKPETOCTOHHOMN
KpeTIH.

14. PaccmoTpuTe CcriocoObl yBEIUYSHHS TPOYHOCTH TOPKPETOSTOHHOW KPETIH.

15. PaccmoTpuTe OCHOBHBIE (hOPMBI pa3pyIIEHUs] aHKEPHON Kpemnu: pa3pblB apMaTypsbl, 00-
PBIB OTIOPHOM TUTMTKH, BBIZICPTUBAHUE aHKEPa, CPE3aHUE aHKepa.

16. O3HaKOMHTBCS C MOHATUEM TFOPHBIH yaap

17. V3yunTh NpUYMHBI BOSHUKHOBEHUS TOPHBIX YIapOB.

18. BBINONHUTE MPAaKTUYECKYIO pabOTy MO OAHOMY W3 METOJIOB CHIKEHHs YAapOOMacHO-
CTH.

19. PaccmoTpeTh BOIPOC YCTOHYMBOCTH M OOpYIIEHUS KPOBJIH.

20. M3y4nTh METO/BI MOBBIIICHUS] YCTOWIMBOCTH MACCHBA.

21. BbINOJIHUTH MPAKTUUECKYIO paboTy MO pacyeTy napaMeTpoB KpemH.

22. V3yuuTh BOMPOC IIETTU TIOBTOPHOM pa3pabOTKH.

23. Paccmotpets Metoibl n3BnedeHuss MKI n3 oTKpbeITOro BEIpabOTaHHOTO MPOCTPAHCTBA.

24. BBINOJIHHUTH MPAKTUIECKYIO paboTy 1o omnpenenenuto ycroiunsoctn MKILI.

25. U3y4nTh NpUYMHBI BOSHUKHOBEHUS OOpYIICHHUS.

26. YMeTh MpOrHO3upOBaTh OOPYIICHHUE 110 pa3MepaM MpoJieTa KaMephl.

27. BbINOIHUTH MPAKTHUYECKYIO0 paboTy MO pacyery MmacimTada U MapaMeTpoB CABHKEHHS
10 TAaHHBIM MapKIIEHIEPCKON ChEMKH.

28. V3y4uTh NOMOJTHUTENIBHBIE METO/IbI pacueTa CABMKEHHIM 3eMHOM OBEPXHOCTH.

29. PaccmoTpeTh MOHSTHE MOHUTOPHHT.

30. M3y4uTh MHCTPYMEHTHI MOHUTOPUHTA U €T'0 METO/IbI.

Kpurepun oneHku 3HaHUH MarucTpaHToOB

3K3aMeHaHHOHHafI OIICHKA ITO AUCHUIIIIMHE ONPEACIACTCA KaK CyMMa MaKCUMAaJIbHBIX ITOKa-
3areneil ycreBaeMoCTH Mo pyOekHBIM KOHTPoIsiM (10 60%) 1 UTOTOBOI aTTecTaruu (dK3aMeH)
(mo 40%) u coctasmsiet 3nauenue 10 100%.



I'pa¢uk BbINOJHEHHUS U CAAYH 32JAHUN 10 TUCHUILINHE

ITponon-
Bun Lens u coaepskanue PeKomerfy- | KHTes- dopma Cpoxk 2
KOHTPOJIS 3aJaHus CMasL TTHTe- HOCTD KOHTPOJISL | chadu 3
paTtypa BBITIOJI- K
HEHUS
1 2 3 4 5 6 7
OTuer mo | Paccmotpers Bompockl, cBs- | [2,7,8], l-nemens | tekymmii | 2-1 He- | 10
CPM 3aHHBIE C TOHITHEM TOPHOTO | KOHCIEKT Jenst
JIaBJICHUS
IIpaktudeckas | OmpeneneHue qEHCTBYIONINX | KOHCIIEKT 2 Hexens | Tekymwmii | 3 Heme- | S
pabota Nel HanpsyKeHUH METOIOM st
THIIPOpa3phIBa CKBAXKHH
JlaGopatopnas | Onpeaenuts  KO3(PGHUIHESHT | KOHCIIEKT 3 Hemens | Tekymmii | 4Hemens | S
pabora Nel BHEIITHETO TPCHHUSI.
[IpakTnueckas | U3mepeHue JIEUCTBYIOIIUX | KOHCHEKT 4 menmenst | Tekymui | 5 Heme- | 5
pabota Ne2 HaIPSDKEHUI METOIOM ITOJIHOM s
pasrpy3ku
Jlaboparophnas | OnpenenuTh  YCTOWYHBOCTH | KOHCIIEKT SHemens | Tekymwmii | 6 Heme- | 5
pabota Ne2 BBIPa0OTOK B TOJSX TEKTOHH- ns
YECKUX HaNPsKEHUH.
[Ipaktruueckasa | OnpeneneHue  yOopyrux M | KOHCIEKT 6 Henenss | Tekymmii | 7 Heme- | 5
pabora Ne3 MPOYHOCTHBIX CBOICTB s
TPEIMHOBATOTO MacCHuBa IIO
kpurepusim  Kynona-Mopa wu
Xyka-bpayna ¢ nomouisio
nporpamMmbl RocLab.
TecroBbrii [IpoBepka ycBoenusi marepua- | [1,2] 1 KOH- | PybOex- 7-5 10
OIIpPOC TEM na KOHCTIEKT TaKT-HBIH | HBIHI HeeNs
qac
[Ipaktryeckas | UucneHHOE  MOJCIMPOBAHUE | KOHCIIEKT 8uemenst | Tekymuid | 9 Heme- | 5
pabora Ne4 HaNpPsHKEHHO- st
e OpMUPOBAHHOTO
COCTOSIHUSI MaccuBa BOKPYT
BBIpabOTOK  C  TIOMOIIBIO
nporpammbl Examine 2D
JlaGoparopnas | IIpoanammsuposats HIAC mac- | KoHCTIEKT 9 memens | rexkymud | 10 He- | 5
pabota Ne3 CHBa BOKPYT BBIPAOOTKH C I10- JIeIist
MOIIBIO TporpaMmMel Examine.
[Ipaktruueckas | Pacuer napaMeTpoB aHKEPHON | KOHCIEKT 10 mene- | Tekymuit | 11 He- | 5
pabota Ne5 Kpenu BeIpaOOTKHU B TSt Jens
TPEIIMHOBATOM MacCHBE C
TIOMOIIBIO TIPOTPAMMBEI
Unwedge.
Jlaboparophas | Paccuutate BbIBaN  OJIOKOB | KOHCIIEKT 11 memenst | Texymmit | 12 He- | 5
pabora Ned MOpPOJ TIO0 TPEUIMHAM C TIOMO- JIes
mibk0 porpammel Unwedge.
IIpaktudeckaa | Ouenka ycroiunBoctd MKII ¢ | koHCIIEKT 12 venens | rekymuii | 13 He- | 5
padoTa Ne6 MOMOIIIbI0 porpamMmbl CPS. TSt
TecToBBIi IIpoBepka ycBoenust marepua- | [1,2,7,8], 1 KOH- | TeKymuii | 14-s 10
OIpOC TEM na KOHCTIEKT TaKT-HBIN Heens
JIEKIMH 4ac




1 2 3 4 5 6 7
PT'P KonTpons 3Hanuii mo cemect- | Bea  pexo- Hroro- Iepuon | 20
py MEH[. JuTe- BBII ceccuu
parypa
Bcero 100

IMonuTnka ¥ npoueaypsl

[Tpu M3ydyeHUn TUCLUILIMHBI «YIIpaBI€HUE COCTOSHUEM TOPHOTO MaccHBay» MpOIly COOJIO-
JIaTh CJICIYIONINE IPaBUJIa:

1. He orasabIBaTh Ha 3aHATHA.

2. He mponyckaTh 3aHsTHs 0€3 YBOKUTEIBHOW MPUYUHBI, B CITy4ae OOJIE3HH MPOINY MpeacTa-
BUThH CIIPABKY, B IPYTUX CIy4asX — OOBSICHUTEIbHYIO 3aIHCKY.

3. B 00513aHHOCTH CTYy/JICHTa BXOIUT TOCEIIEHHE BCEX BUIOB 3aHSTHIA.

4. CoriacHo KaJieHJapHOMY rpaduKy yaeOHOro mpoliecca c1aBaTh BCE BUIABI KOHTPOJIS.

5. IlpomyieHHbIE PAKTHYECKUE 3aHATHSI OTPA0AThIBATh B YKa3aHHOE IPEIO/IaBaTelIeM Bpe-
M.

6. [IpomnyieHHbIE JEKIMOHHBIC 3aHATHS (HE3aBHCHMO OT NMPHYUHBI) OTpabaThIBaTh B BHIE
pedepara o nmponyiieHHONW TeMaTHKeE.

7. AKTHBHO y4acTBOBATh B y4eOHOM IpoIiecce.

8. BeITh TCPIUMBIMHA, OTKPBITBIMH, OTKPOBCHHBIMU U IIO6pO)KeJIaTeJH>HI)IMI/I K COKYPCHUKaM U
IPEToIaBaTEIISIM.

Cnmcok OCHOBHOM JIUTEPATYPbI
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3. Makapos A.b. IIpaktuueckas reomexannka. — M., I'opHas kaura, 2006r.;
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ples, 2000r.
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IMPOTPAMMA OBYYEHMS MO IUCIHUIIIAHE
JUISTI MATMCTPAHTA
(SYLLABUS)

10 AN CHOUIIIINHC ((YHpaBJIeHI/Ie COCTOSAHHUCM I'OPHOT'O
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@opMyasp ONMCAHUS MOAYJISA

Hazpanue moayns u mmdp

Mopyns MHHOBaIMOHHBIE TEXHOJIOTUU MapKIIEHIEPCKUX
MoHuTopuHros I TMM 4

OTBETCTBEHHBIN 32 MOYJIb

Huzameraunor @.K. npodeccop, a.1.H., Jlonronocos B.H.
npodeccop, I.T.H.

Tun monyns

[Tpodunupyromniuii, KOMIIOHEHT 10 BBIOOPY

YpoBeHb MOy MA

KoinmuecTBO 4acoB B HENETTO 4/8

KonmuecTBo KpeauToB 12 (18 kpeauros ECTYS)
dopma 00yueHUs ouHas

Cemectp 1,2

KonngecTBo oOyuarommxcs 5-10

IIpepexBU3UTEI MOLYJIS

®dwusuka ropabIX mopoa; CrocoOb! pa3padOTKH MECTOPOK/IE-
Huii, CIBI)KCHHE TOPHBIX TTOPOJT

ConepxaHue MOIYIs

YMKIIT MUGS 5306 «Mapkiueiigepckuii MOHUTOPHHT
COCTOSIHUSI TOPHOTO0 MACCHBa»

Jlekuuu (30uacoB):

Hay4Hble OCHOBBI T€0JIOr0-MapKILIEeHaepcKoro obecrnedyeHus
MOHMTOPHHTA COCTOSIHUSI YCTOMYMBOCTU KapbEPHBIX OTKOCOB
Co3naHue cucTeMbl I€OMEXaHWYECKOI0 MOHHUTOPUHIA HpPH-
OOPTOBBIX MAaCCHUBOB Ha Kapbepax

CoBeplIeHCTBOBAHUE METO/IOB MapKIIEHIepCKuX Habiroze-
HUH 33 yCTOMUMBOCTBIO IPUOOPTOBBIX MaccHBaX Ha Kapbepax
Mertoarka Mporuo3a yCToW4MBOCTH OTKOCOB Ha OCHOBE 3JIEK-
TPOHHOW TaXEOMETPUH

Hcnonbs3oBanne GPS-cuctem B mpakTHKE MapKIIEHIEPCKUX
HaOmroneHuii. Texuomnorust BeinmoaHeHuss GPS-uabmronennii
HccnenoBaHue CTPYKTYpHO-TEKTOHHUECKHUX OCOOEHHOCTEMN
prOOPTOBBIX MAaCCUBOB KapbepoB

W3y4yeHne NpPOYHOCTHBIX XapaKTEPUCTUK TOPHBIX MOPOJ U
000CHOBAaHHE pacUETHBIX IMOKa3aTeaeil MPOYHOCTHBIX Xapak-
TEPUCTUK INOPOJ C YYETOM MX CTATUCTHKO-BEPOSITHOCTHOTO
Xapakrepa

MaremaTHueckoe MOJAETUpPOBaHHE MPHUOOPTOBBIX MAcCCHBOB
n pa3paboTka crnocoba pacueTa YCTOWYMBOCTH KAapbEPHBIX
OTKOCOB

VYrnpasineHne yCTOWYMBOCTBIO KapbepHBIX OTKOCOB. [IpakTm-
YEeCKHUE MPUMEPDI

JlaGoparopubie padorsl (15 yacos):

HHcTpyMeHTanbHbIe HAOMIOACHUS COCTOSIHUS YCTOWYMBOCTH
npuOOPTOBOrO MaccuBa C HCIOJIb30BAaHUEM 3JIEKTPOHHOTO
TaxeoMeTpa

Coznanne 1udpOBBIX MOJENEH TPUOOPTOBBIX MAacCHBOB H
pacueTsl yCTOHYMBOCTH

IIpakTuyeckune padorsl (15 yacos):

Omnpenenenne cMEIIEHUS PErepoB ¢ Ucmoib3oBaHueM GPS
CUCTEM

OnpeneneHne CTpyKTypbl TOPHOTO MaccuBa € MCIOJIb30Ba-
HUEM JIa3epHOT0 CKaHUPOBAHUS

OOpatHble pacyeTbl ONOI3HEH




CPMII (60 gyacoB):

Hay4Hble OCHOBBI T€0JIOrO-MapKIIEHAepCKOro obecredeHus
MOHUTOPHUHIA COCTOSIHHS YCTOMYMBOCTH KapbEPHBIX OTKOCOB
Coznlanue cucTeMbl N€OMEXaHMYECKOT0 MOHUTOPHHIA IpH-
OOPTOBBIX MAaCCHMBOB Ha Kapbepax

CoBeplIeHCTBOBAHUE METOJI0OB MapKIIEHJIEPCKUX HaOIo/e-
HUH 32 YCTOMYMBOCTHIO IPUOOPTOBBIX MacCUBax Ha Kapbepax
Meroavka NporHo3a yCTOM4MBOCTH OTKOCOB Ha OCHOBE JJIEK-
TPOHHOU TaXE€OMETPUHU

Hcnonp3oBanne GPS-cuctem B IpakTHKE MapKIIEHIEPCKUX
HaOmmroneHuii. Texnonorus BeinoaaeHuss GPS-nabmronennii
HccnenoBanue CTPYKTYpHO-TEKTOHHYECKUX OCOOCHHOCTEH
puOOPTOBBIX MAaCCUBOB KapbepoB

N3ydyeHne NpPOYHOCTHBIX XapaKTEPUCTUK TOPHBIX MOPOJ U
000CHOBaHHE paCUETHBIX MOKa3aTeeil MPOYHOCTHBIX Xapak-
TEPUCTUK MOPOJ C YYETOM HX CTATUCTHKO-BEPOSITHOCTHOTO
XapakTepa

MaremaTrueckoe MOJICTHPOBAHNE TPUOOPTOBBIX MAacCCUBOB U
pa3zpaboTka criocoba pacyera YCTOMYMBOCTH KapbepHBIX OT-
KOCOB

VYpasineHue yCTOWYMBOCTBIO KapbepHBIX OTKOCOB. [IpakTm-
YECKHE TPUMEPHI

WHcTpyMeHTallbHbIE HAOMIOAEHUSI COCTOSIHUS YCTOWYMBOCTHU
npuOOPTOBOTO MacCHMBa C HCHOJIB30BAaHHUEM JIIEKTPOHHOIO
TaxeoMeTpa

Coznanue 1udpoBbIX MoJENe MpUOOPTOBBIX MACCHBOB U
pacyeTsl yCTOWYMBOCTH

Omnpenenenne CMeIIeHUs pernepoB c ucnonb3oBanuem GPS
CUCTEM

Omnpenenenne CTpyKTypsl TOPHOTO MacCHBa C UCIOJIb30BAHU-
€M JIa3epHOr0 CKAaHUPOBAHMS

OOpatHble pacyeTbl ONOI3HEH

YMKIIT USGM 5307 «YnpaBiaeHue cOCTOSIHMEM T'OPHOI0
MAacCCHBa

Jlekuuu (30uacoB):

1. OcHOBHBIE MOHATHS O TOPHOM JIaBJICHUH

2. OCHOBHBIE CBOIMCTBa MacCcHUBa U €ro MOJIENb

3. TlpupoaHOoe HANPSHKEHHOE COCTOSTHUE MacCHBA

4. TlposiBIeHHs] TOPHOTO JABJICHUS MPHU MPOXOJKE BHIPaOO-
TOK

5. Kpemnnenue moAroToBUTENBHBIX BEIPAOOTOK

6. T'opHbIe ymapsr

7. YmpamieHue TOPHBIM JaBJICHHEM TpHU pa3pabOTKe MOio-
TUX ¥ HAKJIOHHBIX 3aJIeKeil KaMEepHO-CTOJIOOBOM CHCTEMOI.
VYrpaBieHre TOpHBIM JaBJICHUEM MIPH MOBTOPHOM pa3paboTke
MTOJIOTUX 3aJIeKEN

8. CaBmkeHHe TOpHBIX MOpoA. MOHUTOPUHI MaccHUBa rop-
HBIX TIOPO/T

9. MaccuB TOpHBIX BBIPAaOOTOK B OTKPBITHIX TOPHBIX BBIpa-
00TKax

10. YopouieHnsle HaOmoaeHus 3a AedopManusiMu OOpTOB
KapbepoB, OTKOCOB YCTYNOB U OTBAJIOB




11.Onpenenenue AEHCTBYIOMUX HAMPSHKEHUH METOJIOM TH/I-
popaspbiBa CKBaXMH. l3MepeHue NEHCTBYIOIIUX HaIpsiKe-
HUM METOJOM MOJIHOW pa3rpy3Ku

12.Onpenenenne ynpyrux ¥ IpOYHOCTHBIX CBOMCTB TpEIIH-
HOBatoro maccuBa 1o kputepusam Kymona-Mopa n Xyka-
Bpayna ¢ momomrsio nporpamMmmel RocLab.

13.Yucnennoe MOJEJIIMPOBAHUE HaIpsIKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUSI MAacCHUBa BOKPYT BBIPAOOTOK
¢ momoIbso nporpammsl Examine 2D.

14.Pacuer mapaMeTpoB aHKEPHOW KpemH BHIPAOOTKH B Tpe-
IIMHOBATOM MAacCHBE ¢ IOMOIIIbIO porpammbl Unwedge.
15.0Onenka ycroitunBoctu MKII.

JlaGoparopubie padoTsl (15 yacos):

1. Onpenenuth K03 (HUIMEHT BHENIHETO TPCHHUS.

2. OnpenenuTh yCTOMUMBOCTH BHIPAOOTOK B MOJIAX TEKTOHH-
YECKUX HAIPSHKCHUH.

3. IlpoananusupoBatb HJIC maccuBa BOKpYT BBIPaOOTKH C
HOMOIIIBIO TTporpammbel Examine.

4. PaccunrtaTh BbIBaJ OJIOKOB MOPOJ MO TPELIMHAM C [IOMO-
mipko porpammer Unwedge.

IIpakTnyeckue padorsl (15 yacos):

1. Omnpenenenuvie JOEHUCTBYIOIIUX HANPSHKEHUH METOJIOM
T'UJIpOpa3pbiBa CKBaKUH

2. N3Mepenne NeiCTBYIOMINUX HAMPSKEHUI METOIOM MOJTHON
pasrpysku

3. Onmnpenenenve ynopyrux ¢ MPOYHOCTHBIX CBOWCTB
TPELIMHOBATOrO0 MaccuBa mno kKpurepusiMm Kyinona-Mopa u
Xyka-bpayhna ¢ momorpto nmporpammsl RocLab.

4. YucnenHoe MOJIETUPOBaHUE HaNpPsSHKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUSI MacCHBa BOKPYT BBIPaOOTOK
¢ moMo11bto nporpammsl Examine 2D

5. Pacuer mnapameTpoB aHKEpPHOH Kpemu BBIPaOOTKH B
TPEIIMHOBATOM MacCHBE C NMOMOIIbI0 IporpaMmmsl Unwedge.
6. Ouenka ycroitunBoctu MKIL[ ¢ momoupio mporpammsl
CPS.

CPMII (60 4yacoB):

1. OcHoOBHBIE OHATHS O TOPHOM JIaBJIEHUU

2. OCHOBHBIE CBOWMCTBA MacCHBa U €ro MOJIENb

3. IpupoaHoe HaNpsHKEHHOE COCTOSIHUE MAacCHBa

4. TlposiBneHHs TOPHOTO JaBJCHUS MPU MPOXOJAKE BHIPAOO-
TOK

5. Kpenienue noaroToBUTENBHBIX BEIPAOOTOK

6. T'opHbIe ymapsr

7. YnpaBieHHe TOpHBIM JaBJICHHEM MpHU pa3paboTKe MOJ0-
TUX ¥ HAKJIOHHBIX 3aJeKe KaMepHO-CTOJOOBOM CHUCTEMOI.
VYnpaBieHue TOpHbIM JJaBIEHUEM IIPH TOBTOPHOM pa3paboTke
MTOJIOTUX 3aJIeKEN

8. CnBmxeHHe TOPHBIX MOpPOoJ. MOHHTOPUHI MaccuBa TOp-
HBIX TIOPOJT

9. MaccuB TOpHBIX BBIPAOOTOK B OTKPBITBIX T'OPHBIX BBIpa-
00TKax

10. YopouieHnsle HaOmoaeHus 3a AedopManusiMu OOpTOB
KapbepoB, OTKOCOB YCTYIOB M OTBAJIOB




11.Onpenenenue AEHCTBYIOMNX HAMPSHKEHUH METOJOM TH/I-
popaspbiBa CKBaXMH. l3MepeHue NEHCTBYIOIIUX HaIpsiKe-
HUM METOJOM MOJIHOW pa3rpy3Ku

12.Onpenenenne ynpyrux ¥ IpOYHOCTHBIX CBOMCTB TpEIIH-
HOoBatoro maccuBa 1o kputepusam Kymona-Mopa n Xyka-
Bpayna ¢ momomrsio nporpamMmmel RocLab.

13.Yucnennoe MOJIETTUPOBaHUE HaAIPSHKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUSI MAacCHUBa BOKPYT BBIPAOOTOK
¢ momoIbso nporpammsl Examine 2D.

14.Pacuer mapaMeTpoB aHKEPHOW KpemH BHIPAOOTKH B Tpe-
IIMHOBATOM MAacCUBE ¢ OMOIIIbI0 porpammel Unwedge.
15.0Onenka ycroitunBoctu MKII.

YMKAIT ITIvMD 5308 UHHOBaniMOHHBIE TEXHOJOTHH
H3MepeHUH B MapPKIIeH1epCKoM Jelie

Jlekuuu (30 yacoB):

1.BBenenue B AUCHUILTUHY

2.CoBpeMeHHbIE T'e0Ie3NYECKIE TPUOOPHI

3.O5eKTPOHHBIE TAXEOMETPHI U COITYTCTBYIOIIEE IPOrPAMM-
HOe obecrieyeHue

4. AHanmu3 CyIIecTBYIOIUX CIOCOO0B MapKIICHAEPCKUX UH-
CTPYMEHTAJIbHBIX HaOMI0IeHUN TPUOOPTOBBIX MACCHBOB Ha
Kapbepax

5.MeTouka MporHo3a yCTOWYMBOCTH OTKOCOB Ha OCHOBE
AIIEKTPOHHON TaXEOMETPUHU

6.Pa3paboTka cxem BeleHUsI MHCTPYMEHTAJIbHBIX HaOIOIe-
HUIl C MCIIOJIb30BaHUEM DJIEKTPOHHOT'O TaXeoMeTpa

7. Crioco0 mapkieniepckux HabIoIeHUH 32 COCTOSTHHEM
KapbepHBIX OTKOCOB ¢ IPUMEHEHHEM 0e30TpakaTeIbHOTO
AJIEKTPOHHOI'0 TaXeoMeTpa

8. Pa3zpaboTka aBTOMaTH3MPOBAHHOW CUCTEMBI HHCTPYMEH-
TaJTbHBIX MAPKIIEHAEPCKUX HAOMIOACHUN Ha Kapbepax

9. Ucnonme3oBanne GPS-cuctem B mpakTHKE MapKIenaep-
CKUX HaOIIOeHHIA

10.Texnomnorust BeimonaHeHuss GPS nabmonenwmii.

11. HoBblii cioco0 chbeMKH TPEUIMHOBATOCTH MOPOJ MpUbop-
TOBBIX MaCCHBOB C MOMOIIKIO0 JlazepHoro 3D ckanepa
12.JIa3epHO-TIOKALlMOHHBIE JTaHHBIE U UX HH(OpMaIOHHBIE
XapaKTEePUCTUKU

13.006mue Borpockl WH(OOPMAIIMOHHOW IIEHHOCTH JIa3epHO-
JIOKAIIMOHHBIX JIAHHBIX.

14.Jlazepnoe  ckanupoBanue. Cdepbl TpUMEHEHHUS U
IporpaMHoOe obecreyeHue

JlabopaTopHusbie padoTsl (15 yacos):

CheMKH TPEIMHOBATOCTH TTOPOI MPUOOPTOBBIX MACCHUBOB C
nomoIikio jazepHoro 3D ckanepa

[pumMeHeHwe_ Ta3epHO-IIOKAIIMOHHBIX JTAHHBIX TIPH ChEMKE
00pTOB Kapbepa

Coznanne nudpoBBIX MOJIEIEH TOPHOTO MacCHBa
Onpeznenenue CTPyKTypbl TOPHOI'O MacCHUBa C UCIIOJIb30BaHU-
€M JIa3epHOT0 CKaHUPOBAHHS

IIpakTnyeckue padorsl (15 yacos):

WucTpymMeHTaNbHbIe HAOIIOIEHUS COCTOSTHUSI YCTOMUNBOCTH




TOPHOT'O MAacCUBa C UCMOIb30BAaHUEM JIEKTPOHHOTO Taxeo-
MeTpa

N3yuenne crnoco00B MapKIIeHIepCKUX HAOIIOACHUH C MPH-
MEHEHHEM 0e30TpakaTeNIbHOTO IEKTPOHHOTO TaXeoMeTpa
OrnpeziesieHre CMEIeHHsI PeriepoB ¢ ucrnoib3oBanueM GPS
CUCTEM

CPMII (60 yacoB):

1.BBeneHre B AUCHUILTUHY

2.CoBpeMeHHbIE Teoie3ndecKre MPuoOphbI

3.O5eKTpOHHBIE TAXEOMETPHI U COITYTCTBYIOLIEE IPOTrPAMM-
HOe obecrieueHue

4. AHanu3 CyIecTBYIOIUX CIOCO00B MapKIIEHAEPCKUX UH-
CTPYMEHTAJIbHBIX HaOJI0IeHUH TPUOOPTOBBIX MACCHBOB Ha
Kapbepax

5.MeTouka MporHo3a yCTOWYMBOCTH OTKOCOB Ha OCHOBE
AIIEKTPOHHON TaX€OMETPUHU

6.Pa3paboTka cxem BeIeHUs HHCTPYMEHTAIbHBIX HaOMIOe-
HUHM C UCIOJIb30BAaHUEM 3JIEKTPOHHOI'O TaXEOMeETpa

7. Crioco0 MapKIeiepckux HabII0ICHUH 32 COCTOSTHUEM
KapbePHBIX OTKOCOB C MPUMEHEHHEM 0e30TpakaTeIbHOr0
AJIEKTPOHHOI'O TaXeoMeTpa

8. Pa3paboTka aBTOMaTU3UPOBAHHOM CUCTEMBI HHCTPYMEH-
TaJbHBIX MAPKIICHIEPCKUX HAOIIOACHUN Ha Kapbepax

9. Ucnonb3oBanne GPS-cuctem B mpakTHKe MapKiienaep-
CKHMX HaOII0IeHUHN

10.Texnomorus seimonuenust GPS Ha0mroqeHuHA.

11. HoBblii c11oco0 ChbeMKH TPEIUHOBATOCTH MOPOJI PUOOp-
TOBBIX MacCHBOB € TTOMOIIIbIO J1azepHoro 3D ckanepa
12.JIa3epHO-IOKAIIMOHHBIC JTAHHBIC W WX HH(POPMAIMOHHEIC
XapaKTePUCTHKHU

13.06mue Bompockl MH(POPMAIMOHHON IIEHHOCTU Ja3epHO-
JIOKAIIMOHHBIX JTaHHBIX.

14.JlazepHoe  ckanupoBanue. Cdepbl NpUMEHEHUS U
porpamMHoe obecreueHue

HNHcTpyMeHTalbHbIE HA0IIOIEHNS COCTOSTHUSI YCTOMUNBOCTH
TOPHOI'0 MacCUBa C UCIIOJIb30BAHUEM JJIEKTPOHHOIO TaXx€o0-
MeTpa

N3yuenne cnoco00B MapKIIeHepCKuX HaOIOACHUH ¢ MpU-
MEeHEHHEM 0€30TpaXKaTeIbHOI0 AIEKTPOHHOI'O TaXeOMeTpa
Omnpenenenne CMEIICHHs PENEPOB C Ucnonb3oBaHueM GPS
CUCTEM

CbheMKH TPeInHOBATOCTH MOPO]] TPUOOPTOBBIX MACCHBOB C
nomolslo sazepHoro 3D ckanepa

[IpumeHeHne_ 1a3epHO-TIOKAIMOHHBIX JaHHBIX MPH ChEMKE
OOpTOB Kapbepa

Co3znanue nudpoBHIX MoJeNei TOpHOT'O MaccuBa
Omnpenenenue CTpyKTypbl TOPHOTO MaccHBa € UCIOJIb30Ba-
HUEM JIa3epPHOTO CKAHHPOBAHUS

Pe3ynbrarel 00yueHus

MarucTtpaHr 3Haer:

- 00 OOmMX MOHATHAX TOPHOTO JaBJICHHS, HPUPOIHOTO
HAIMPsSPKECHHOI'0 COCTOSIHUA MaCCUBa, T'OPHBIX yaapax,

- 0 KpEIUIEHUH MTOATOTOBUTENIbHBIX BBIPAOOTOK;

- 0 METOAAX YIPaBJICHHs TOPHBIM JaBICHHUEM;




- 0 PEUTHUHTOBOM CHCTEME OIIEHKH YCTOMYMBOCTU BHIPAOOTOK
no kinaccupukamusm Q, RMR, MRMR,;

- 0 CTPYKTypEe MOHUTOPHUHTA.

YMeeT - onpeensTs HanpaBlIeHUs HAPSHKEHUH B TOPHBIX
BBIpabOTKaX;

- ONPEIENSTh MPOSIBICHUS TOPHOTO JIABJICHHSI TPU TPOXOIKE
BBIPAOOTOK;

- 3HaTh METO/IbI OIIEHKN YCTOMYMBOCTH MAaCCHBA.
KommnereHnTeH B penieHny 3a1a4 ropHOI00BIBAIOIIETO TTPO-
W3BOJICTBA.

dDopMa HUTOIOBOI'O KOHTPOJIA

Ok3amen, KP

VcnoBus AT IMOJTY4YCHUA KPpEaAu-

TOB

[locemenne aeKIuu;

BrimonHenue 1abopaTopHbIX 3a1aHUui
BrlimotHeHME TPAKTUYECKUX 3aJaHUI
Crava 1ByX pyO€KHBIX KOHTPOJIEH;
Brimonnenue 3aganuii mo reMaM CPM;
Cnaua TeCTOBOTO OIPOCa;

Cnaua sx3amena u KP

HpOIIOJDKI/ITe.HBHOCTI) MOoAayJd

2 cemecTpa
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