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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ilenpro ocBOeHUS IUCLMIUIMHBL «l'€OMEXaHHMKa» SBJSAETCS: YCTAHOBJICHHE 3AaKOHOB
(dbopmupoBaHUs HANPHKEHHO-1E(HOPMUPOBAHHOTO CO-CTOSHHUSI M Pa3pyLICHUs TOPHBIX MOPOJ,
pasBUTHSL B HUX J€(QOPMALMOHHBIX IPOLECCOB, ABMIKEHHUS MKHJIKOCTEH M Ta30B B TOPHBIX
MaccHBax, 00pa3oBaHMs OJOYHBIX M CKJIAT4aThIX CTPYKTYP, COXPAHEHUS! YCTOMUMBOCTH TOPHBIX
BbIpa-00TOK, OTKOCOB F'OPHBIX COOPYKEHUI 1 3¢MHOH IIOBEPXHOCTH, a TAKXKe MO3HAHHE 3aKOHOB
COIJIACOBAHUS TOPHBIX OOBEKTOB C MPHUPOJHBIMHU TEJIaMH 3€MHBIX HEAP IPU H3MEHSIOMIEMCS
MIOBEJCHUU TEN B IPOLECCE KOMIIJICKCHOIO OCBOEHUS U COXPAaHEHHUs HEIIP.

3aa4i OCBOEHMSI IUCLUILINHBI:

1. M3Y4YECHHUE N€OMEXaHUYECKHUX MPOLIECCOB, IPOUCXOJAIMX B T€OJIOTMUECKOM cpelie
10J] BIIMSIHUEM TOPHBIX PadoT;
2. CO3JaHUE METOIOB OLICHKH, IIPOTHO3a M KOHTPOJSA COCTOSHHUSA TOJIILU IIOPOZ

3eMHOM KOPBI M TOBEPXHOCTH 3€MJIU B pa3IMyUHbIC MIEPHOBI TPE0OPa30BaHMsI HEAP.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs 0 JUCHHUILIMHE (MOIYJIIO), SBISIOTCS 3HAHHUS,
yMEHUS, HaBbIKU. llepeueHp MIaHUPYEeMBIX PE3yJIbTaTOB OOYyUEHHS MO AUCHUILTUHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

PesynbraTbl 00y4YeHus 110 AUCIUTUINHE
Konu Kox u
HazBanue hopMyIrpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpAIICHHOC |  yoMmeTeHIHH JOCTHKEHHUS pe3yib DOpMyIMPOBKa pe3yJbTaTa
KOMITETEHIINN
TaTa
21.05.04 OIIK-5: OIIK-5.1k : P/1 3HaHHe | 3aKOHOMEPHOCTH (POPMUPOBAHUS
«l"opHoe CriocobeH Bri6upaer HaTMPsKEHHO-Ie()OPMUPOBAHHOTO
b1 (S (] TIPUMCHSTH METO/IbI aHAJIN3a, COCTOSTHHS, Ne(pOpMHUPOBAHHUS U
T METO/BI aHANIN3a, | YHpaBJICHHS pa3pyIIeHHs HOPOIHOTO MaccHBa
3HAHMSA CBOHCTBaMH IIPY BEZIGHUH TOPHBIX pador,
3aKOHOMEPHOCTEH | TOPHBIX MOPOA U OCHOBHBIE METO/IbI OIIPEACICHUS
TIOBE/ICHHUS, COCTOSTHHEM MEXaHWYECKUX CBOMCTB ITOPOJ,
yTIpaBJICHUS MaccHBa B OIIEHKH MEXaHHYECKOTO
CBOMCTBAMH mporieccax COCTOSIHUS TIOPOAHOTO MacCHBa U
TOPHBIX IOPOA U | 1OOBIYM U YIPaBJIEHUS 3TUM COCTOSTHHEM.
COCTOSIHUEM nepepadoTKu
MaccHBa B MOJIE3HBIX
porieccax HCKOTAEMBIX U
IOOBIYH U npu
nepepaboTkn CTPOUTENBCTBE U
TIOJIE3HBIX 9KCIUTyaTalUH
HCKOTIaeMBIX, & MOA3EMHBIX
TaKKe TpH 00BEKTOB
crpoutenbeTBe U | OIIK-5.2k : P12 HaBpix | Brnagenue metonamu
SKCILTyaTauuu [Ipumensier TeOMEXaHMYECKOTO 00OOCHOBaHUS
NOJA3CMHBIX 0a30BbIC 3HAHU mapamMeTpoB Oe30MmacHo
00BEKTOB 0 CBOMCTBax pa3pabOTKH MECTOPOKACHHIA
TOPHBIX TTOPOJ U TIOJIE3HBIX MCKOTTAeMBIX
MTOPOJIHBIX Pa3JIMYHOM CIIOXKHOCTH,
MacCCHBOB H YCTOIYHUBOCTH TTOA3EMHBIX
3aKOHOMEPHOCTSIX COOPY)KEHHH U TOPHBIX
MOBEICHUS BBIPa0OTOK
TOPHBIX OPOA U
HOPOJHBIX
MacCHBOB NIpU
peleHuy 3aaa4 B
obJiacTu 100BIYN




1 iepepaboTKu

TIOJIE3HBIX

HCKOIAEMBIX, &

TaroKe MpH

CTPOUTENBCTBE U

SKCIITyaTalun

MOA3EMHBIX

00BEKTOB
OIIK-6 : OIIK-6.2k : P13 | YMeHue | oueHUBaTh HANpSKEHHO-
Cnocoben OcymecTBisieT neopMUPOBAaHHOE COCTOSIHUE
MIPUMEHS T BBIOOD METOJI0B MOPOJI, BMEIIAIOIINX
METO/Ibl aHaNn3a | JOOBIYM U TOPHOTEXHUYECKHE 00BEKTHI,
1 3HAHUA nepepaboTKu MPOTHO3UPOBATH YCTOWYHBOCTH
3aKOHOMEPHOCTEH | TBEPIBIX TOPHBIX BBIPA0OTOK, HAYYHO
MIOBEACHUS U TIOJIE3HBIX 000CHOBaTh METOIBI U CTIOCOOBI
YIpaBICHUS HCKOIIaeMbIX Ha YIIPaBIICHUS TOPHBIM JIaBICHUEM
CBOMCTBAMH OCHOBE
TOPHBIX IOPOX M | TEOPETHUECKHUX
COCTOSIHUEM 3HAaHUH 0
MaccuBa B CBOMCTBax
nporeccax TOPHBIX TIOPOJ U
JOOBIYY U MOPOJIHBIX
nepepaboTKu MacCUBOB U
TBEPbIX 3aKOHOMEPHOCTSIX
ITOJIC3HBIX UX IIOBCACHUA B
HCKOTIaEMBIX, a TEXHOJIOTHYECKUX
TaKKe TpH mporeccax
CTPOUTEIBCTBE U
SKCIITyaTalin
TIOZI3EMHBIX
00BEKTOB

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA T'apMOHUYHO
pa3BHTOﬁ, HanHOTHqHOfI 1 CoOHUaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaAUIIUOHHBIX
pOCCHfICKPIX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKUX IIGHHOCTGI;'I, MMpEaACTaBJICHHLIC

B Tabimie 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurareabHble 3a1a41

®DopMuUpOBaHUE IEHHOCTEI

IleeBble OPUEHTHPBI

(I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

BocnmTanue yBaxkeHUs K HICTOPHU
KynsType Poccnn

nacalibl

Bricokue HpaBCTBCHHLIC

YBaxeHue TpaauLuun

®opMupoBaHUe

JAyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

DopMUPOBAHUE OTBETCTBEHHOI'O
OTHOLICHHUS K TPYLY

CrnpaBeyIMBOCTh

OTBETCTBEHHOCTH

®opMHpOBaHHe HAYYHO

o MUPOBO33PECHUA U KYJbTYPbI MBIIIJICHUSA

®dopMupoBaHue KyIbTypbI

OTHUKH

HMHTCJUICKTYAJIbHOT'O TpyJa U Hay‘lHOﬁ

Komnektususm

['HOKOCTh MBIIILICHUS

q)OpMI/IPOBaHl/Ie KOMMYHMKATHUBHBIX HABBIKOB M KYJbTYPbI OﬁllleHI/Ifl

" COTpYAHUYATDH

PazBurne ymenns 3¢ dexrnBHO obmaTscs

Komnektusuzm

KoMMyHMKaOETHEHOCTD




2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

HucuummuHa «['eoMexaHuKa» BXOJUT B 0a30BYIO YaCTh yU€OHOTO IJIaHA CHEIUATbHOCTH
21.05.04 T'opHoe nesio u mpoBOAUTCA B 5, 6, cemecTpax.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

OO0veM jauciUIUIMHBL (MOIYJsI) B 3a4eTHBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI paboTy C oOydarommmucs (10 BHIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabmuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Tpyno- OO0beM KOHTAaKTHOM paboThl (4ac)
€MKOCTb
Cemectp
Hazpanue dopma Yacts (0D0) BHeayu- dopma
OIIOIT o0yue- VII WK Kype AynuropHas YA CPC aTTec-
BO HUSA (3P0, (3.E) Beero TopHad Talux
0300 o
) nex. | mpak. | mad. ITA | KCP
21.05.04
T'ophoe 0D0 CLBb 5 4 73 36 18 18 1 0 71 €]
JIETIO
21.05.04
T'oproe 0D0 CLBb 6 5 109 36 36 36 1 0 71 €]
JIETIO

4 CTpyKTypa U coiepKaHue QM CUUILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEp)KAaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYpUPOBAHHOE 10 BUJIaM Yy4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU EATENbHOCTH U (hOpMBI
TeKymero KouTpos aiust OPO

Kon pe- Kos-Bo yacoB, oTBeIcHHOE Ha
Ne Ha3zBanue TeMsl 3yJIpTaTa
00y4eHus

dopma
Jlek [Ipaxt J1a6 CPC TEKYIIEro KOHTPOJIS

1 cemecTp

OO011as XxapakTepuCTHKa
1 | ropubix nopoa. OcoGeHHOCTH PA1 2 2 0 8
CTPYKTYPBI MACCHBOB MOPO/T
OCHOBHBIC MEXaHUYECKUE
CBOICTBa IOPO/I.

VYerHslit onpoc
[pakTiueckas padota

YcrHbll onpoc,

2 | OnpenerneHue BEIUIAHBI P13 2 2 0 8
MpakTHIecKas padoTa

CTPYKTYPHOTO OClabieHus
opoJt

3 HanpsixeHHoe cocTosiHue PII3 2 4 0 8 YcTHbIi onpoc,
MacCHBa FOPHBIX MTOPOJT MpaKkTHIecKas padoTa
W3menenune ¢uznko-
MEXaHUYECKUX CBOMCTB IMOPO, YcTHbIM onpoc

4 po P/l 2 4 0 8 poc,

C YBEIIMYEHUEM ITyOHHBI npaKkTHueckas pabora

3aJICraHus

M3menenue cBONCTB MOpoa U
5 | yris B 30HaX MHTPY3HUHA U Pa3 2 2 0 8
pa3pbIBOB

YcTHbI# onpoc,
npakTuyeckas pabora




Bnmsiaue temmnepatypHBIX,

6 | TMAPO- 1 ras0MHAMUECKIX P2 2 2 YcerHblil onpoc,
YCJIOBHI Ha COCTOSIHUE IpakKTHdeckas paboTa
MAacCHBa FOPHBIX MOPOJ

7 YucneHHble METOIbI B Pl 4 4 VYerHslii orpoc
TreoOMeXaHUKe ITpakTnyeckas paboTta
DHU3HYECKOE MOJECIMPOBAHUE .

Veraslit onpoc,
8 | reomexaHHYECKUX MPOIIECCOB P2 4 2
HpaKTHIecKast paboTa
B JJA0OPAaTOPHBIX YCIOBUSIX
MHcTpyMeHTaIbHBIE METOIBI

g | Hecnenosamus P2 4 2 VYerHslii orpoc
TeOMEeXaHNIECKHX IIPOIECCOB IMpakTnaeckas paboTa
B HATYPHBIX YCIOBHSIX
I'eomexannueckue npoueccsl .

VYerHslii onpoc
10 | mpu npoBeneHun BHIPaOOTKH B PI3 2 2
IMpakTnaeckas pabota
MAacCHBE MOPOJ
11 I'eomexannueckue npoueccsl PII3 2 2 Veraslit onpoc,
TPH BEICHUH OYHCTHBIX paboT HpaKTHIecKast paboTa
12 OnopHoe AaBJIeHNE B 30HAX PII3 2 4 YcTHblil onpoc,
BJIMSIHUSI OUUCTHBIX PaboOT MpaKkTHYecKas padoTa
I'eomexanuueckue npoueccsl
13 | B MOArOTOBHTENLHBIX PI3 3 2 YerHslit onpoc,
BBIPabOTKaX B 30HE BIMSHHS HpaKTHIecKas paboTa
OYHUCTHBIX PabOT
T'eomexannueckue nporecchbl .
VYcrHbll onpoc,
14 | npu noxpabotke u PI3 3 2
HpaKTHIecKas paboTa
HaJIpabOTKe MIIACTOB
2 cemecTp
O MexaHU3Me NPOSIBICHUS N
YcrHbll onpoc,
15 | ropHOTrO HaBIEHUS B 30HAX Pa1 3 4
HpaKTHIecKas paboTa
JH3BIOHKTHBOB
IIpoBeneHne KanUTaIbHBIX U N
VYerHslit ompoc,
16 | mOArOTOBUTENBHBIX P12 3 4
MpakTHIecKas padoTa
BBIPabOTOK
YerTHsli ompoc
17 | OunctHBIe BBIPaOOTKH P12 3 4 poc,
MpaKkTHIecKas padoTa
006 0coOeHHOCTSIX
18 | TeOMEXaHMUECKNX NPOLECcCoB Pl 3 4 VYerHslit onpoc,
NpH pa3paboTKe pyAHBIX npaKTHdeckas paboTa
MECTOPOXKACHUHN
19 T'eoqunaMuueckue mpoueccs PIII 2 4 VYerHslit ompoc,
TIPY BEJICHUU TOPHBIX paboT MpaKkTHIecKas padoTa
20 INazonuHaMuyYecKue NpoLecchl PII3 2 4 YcrHbll onpoc,
TPY BEJICHUH TOPHBIX PaboT IIpaKkTHyecKas paboTa
21 I'mppaBnuyeckue mpoueccs B PII3 2 4 VYerHslit ompoc,
MAacCHBE ITOPOJ IpaKTHIecKast paboTa
IIpenoTBpaienne BHE3AMHBIX o
p P YcTHbli onpoc,
22 | mpopsIBOB BoJ MpH P/3 2 4
o MpakKTHIecKas paboTa
pa3paboTKe MECTOPOXKICHHUI
TexHOJIOrHuecKUue CXeMBI
23 pa3paboTKH MECTOPOKICHUH P2 2 4 VYerHslit onpoc
MOJ BOZIOEMaMH 1 BOJHBIMA IMpakTnaeckas paboTa
00BEKTAMH
OO01ue cBeieHus 0 N
i A VYerHslit ompoc,
24 | moBeneHNM MOPOA B YCIOBHSX P/l 2 4
" IpakKTHIecKast paboTa
MHOTOJIETHEH Mep3JI0ThI
Oommue ceenenns. [ToBenenne
o5 | MaccuBa ropHbIX mopoz npu PIII 2 4 VYerHsiii onpoc,
JOOBIYE TTONIE3HBIX IpakKTHIeckast paboTa
HCKOTIAEMBIX
CBoiicTBa, onpenesnsonue o
» OTIPeAt » VYerHslit onpoc,
26 | moBeneHuMe rOPHBIX HOPOJ B PJI1 2 4
IpakKTHIeckast paboTa
MacCHBe
T'opHOTEXHIUECKHE (HaKTOPHI o
N YcTHblil onpoc,
27 | yCTOMNYMBOCTH MaccCHBa Pa3 2 4
npakTuyeckas pabora
TOPHBIX TIOPOJT
o YcTHBI onpoc
28 | dakTOpHI yCTOWIHBOCTH Pa3 2 4 poc,
npakTHyeckas pabora




DOopMBI IIPOSIBIICHHS
29 nedopmanuii MacCUBOB P2 2 8 0 8 YcerHblil onpoc,
TOPHBIX MOPOJI, YCIOBUS U npakTH4eckas padora
HPUYUHBI UX BOSHUKHOBCHUS
. YcrHbIH onpoc,
30 | I'eomexaHUYECKUIT KOHTPOIIb P2 2 4 0 8 P
HpakTHIecKas padbora
Hroro no tadaune 72 104 0 228

4.2 Copep:xanue pa3aejoB U TeM JUCUUIIUHBI (Moayas) Aias ODO

1 cemecTp

Tema 1 Obwas xapakxmepucmuxa 2opHwix nopod. OcobenHocmu cmpyKmypvl Maccuos
nopoo.

Copepxanue TeMbl: Paznienenne ropHelx OpoJ Ha OTAEIbHBIE KJIACCHI 10 HECKOJIBKUM
IpU3HAaKaM. 3aBUCHUMOCTb CIIO’KEHMsI, CTPOEHUS U CBOMCTB HOPOJ OT YCIOBUH MX 0Opa3oBaHMUS.
@DaKTOpbI pa3Iuyus TOPHBIX MOPOJ MeXKAY coboil. Knaccudukanus mopoa kposiu.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JIekunu, NpakTuyecKue 3aHATUsl, CAMOCTOSATEIbHAs paboTa CTYIAEHTOB.

Buasl caMOCTOATENIbHON MMOATOTOBKHM CTYJIEHTOB 10 TeMe: M3yuenue nexuuii, pabora c
JIOTIOJTHUTEIIbHON JTIUTEPATYPOU.

Tema 2 OcHosHble MexaHuueckue ceoticmeéa nopoo. OnpeoeneHue eIUdUHb
CMPYKMYPHO20 0C1AONIEeHUs NOPOO.

Conepxanre TeMbl: MeXaHUYECKHE XapaKTEPUCTHKU TOPHBIX IOPOJ M MAaCCHUBOB.
KoadduimeHTs! CTpyKTypHOTO OCIa0IeHUSI TOPOJ.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIINH, IPAaKTUYECKUE 3aHATHS, CAMOCTOSTeNIbHAs paboTa CTYJACHTOB.

Buapl caMocTosITENBHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekuwuii, padota ¢
JIOTIOJTHUTEIILHOM JIUTEPaTypPOii.

Tema 3 HanpsisxcenHoe cocCmosiHue Maccuga 20pHbixX nopoo.

Conepxxanne Tembl: M3ydeHue NPUYMH HAMPSHKEHHOTO COCTOSIHUSI MacCchBa TOPOJL.
BnusiHue ropHbIX paboT Ha HaPsHKEHHO-Ie(hOPMUPOBAHHOE COCTOSIHUE MAaCCHBA TOPHBIX MOPO/I.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeKIInU, MpakTUYECKUe 3aHATUSI, CAMOCTOATEIbHAs paboTa CTYIEHTOB.

Buapl caMmocTosITENHHOM MOATOTOBKH CTYACHTOB 1o Teme: M3yuenue nekmwuii, padota ¢
JIOIIOJTHUTEIIBHOM JIMTEPATYPOU.

Tema 4 HzmeneHue ¢husuxo-mexaHuyeckux C80LUCme nopoo ¢ yeeiuyeHuem 2nyounsl
3ane2anusl.

Coz[epxcaHHe TEMBI: 3aBUCUMOCTh MCXKAY NPOYHOCTBIO HAa CXKATHUEC U FJ'Iy6I/IHOI\/'I 3aJI€raHus
nopoJi. 3aTpaThl SHEPrUM Ha ymnpyroe nedopmupoBaHue nopona. CTeneHb BIUSHUS TITyOUMHBI
3aJIeraHysl Ha IPOYHOCTHBIE CBOMCTBA MOPOJ.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TexHosioruu: Jleknuu, 1abopaTopHble 3aHATHS, CAMOCTOSATENIbHAS padoTa CTYJEHTOB.

Buasl caMOCTOSATENbHOM MOATOTOBKHM CTYJIEHTOB 1Mo TeMe: M3yuenue nexuuii, padora c
JOTIOJTHUTEILHOM JINTEpaTypoOH.

Tema 5 Uzmenenue ceoticms nopoo u yeis 8 30Hax UHMpPY3utl U paspuleos.

Conepxxanue Tembl: BiusiHue MHTpY3ud Ha OCaJIOUHBIE MOPOJbI M YrOJIbHBIE IIACTHI.
N3yuenne TUMWYHBIX TPYNI IUIACTOB, YYHUTHIBAs W3MEHEHUS MEXAHWYECKUX CBOWCTB TIOJ
BIIMSIHUEM IIACTOBBIX UHTPY3UH.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIeK1nu, MpakTUYeCKue 3aHATUsI, CAMOCTOSITENIbHAS paboTa CTYIEHTOB.

Bunbsl caMocToATEBHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIOTIOJTHUTEIILHOM JIUTEPATYPOM.

Tema 6 Bruanue memnepamypHuix, 2uopo- u 2a300UHAMUYECKUX YCI08UL HA COCMOSHUE
maccuea 20pHvlx nopoo.

Conepxxanue teMbl: TemneparypHble 01 B MaccuBe ropHbIX 1opoj. OOBOIHEHHOCTb
MacCCHUBa I'OpHBIX TOPO. I"a30BBIC KOMIIOHEHTHI B MAaCCHBE TOpPHBIX TOPOA.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTEIbHbIE
TEXHOJIOTUH: JIeKIMH, TpaKTHYECKUE 3aHATHSA, CAMOCTOSITETIbHAs padoTa CTYACHTOB.

Buasl caMoCTOATENIbHON MOATOTOBKM CTYJIEHTOB 10 TeMe: M3yuenue nexuuii, pabora c
JIOTIOJIHUTEIILHOM JINTEpaTypoHu.

Tema 7 Yucnennvie memoosl 8 2ceomexanuxe.

Coneprxanue TeMbl: MeTO/ 1 KOHEUHBIX 3JIEMEHTOB. MeTO/1 TpPaHHYHBIX 3JIEMEHTOB.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeKInu, MpakTUYECKue 3aHATUS, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Buapl caMocTosITENBHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekuwuii, padota ¢
JOTIOTHUTETILHOU JTUTEPaTyPOH.

Tema 8 Dusuyeckoe modenuposauue 2e0MeXaHUHeCKUx npoyeccos8 8 JabopamopHbIX
VCIOBUSX.

Copepxannie TeMbl: OCHOBHbBIE TMOJIOKEHUS TEOpUHU MOoa00us. MeToll LEeHTPOOEeKHOTO
MoJIeJIMpoBaHus. MeToJl 3KBUBAJEHTHBIX MaTepuaioB. llonspu3anuoHHO-ONTHYECKUIT METON.
Hpyrue meTonbl MOIETUPOBAHUSA.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: JIeKInu, MpakTUYECKue 3aHATUS, CAMOCTOSATEIbHAs paboTa CTYICHTOB.

Buabl caMmocTosITENBHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekuwuii, padota ¢
JIOTIOJIHUTEIILHOM JINTEpaTypO.

Tema 9 Hncmpymenmanvhvie Memoovl UCCIEO08AHUSL 2€OMEXAHUUECKUX NPOYecco8 8
HAMYPHBIX YCIOBUSIX.

Conepxxanue teMsl: M3mepenue nedopmanuii 1 HapsDKEHUH HA MOBEPXHOCTH TOPHBIX
BbIpaboTOK. M3Mepenue nedopmanuili v HampspbkeHUd B TiyOmHe MaccuBa. M3mepenue
nepeMeleHN B OKPECTHOCTH TOPHBIX BbIpaOOTOK. M3MepeHue Harpy3ku Ha Kpemnb T'OPHBIX
BbIpa0OTOK. ABTOMAaTH3MPOBAHHAs CHCTEMa T'E€OMEXaHMYECKOro MoHuTopuHra. OleHka
CTPYKTYPHO-MEXaHUYECKMX OCOOCHHOCTEH MOpOJHBIX MAacCHBOB METOAAMU TOMOTpa(uH.
Cucrema aBTOMaTHU3MPOBAHHOIO KOHTPOJII yCTOMYMBOCTH OOpTOB KapbepoB. KommbroTepHOe
MOJICIIUPOBAHUE HAINPSDKEHHOI'O COCTOSIHMSI YCTYNOB OOPTOB KapbepoB. ABTOMAaTH3aLUs
nporuecca o0pabOTKH pe3yJbTaTOB T€OMEXaHUYECKOT0 MOHUTOPUHTa. ['eomexaHndeckas OlleHKa
¥ 000CHOBAaHHUE TEXHOJIOTUU OTPAOOTKU pa3pe3HbIX OJIOKOB Ha OONBIION TIIyOUHE.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIeKIH, TpaKTHUeCKUE 3aHATHS, CAMOCTOsITeNIbHAst paboTa CTYAECHTOB.

Buapl caMocTOSITENHHOM TOATOTOBKH CTYACHTOB Mo Teme: M3yuenue nekmuii, paboTa ¢
JIOTIOJIHUTEIILHOM JINTEpaTypOH.

Tema 10 I'eomexanuueckue npoyeccol npu npogeodeHul 8blpadbomK 6 Maccuge nopoo.

Copepxanue Tembl: HanpsikeHHO-1eOpMUPOBAaHHOE COCTOSIHIE MAaCCUBOB ITOPOJI BOKPYT
BbIpaboTKH. BiusiHue 32605 BIpaOOTKH Ha HAIPSKEHHO-1e()OPMUPOBAHHOE COCTOSIHHE MacCHBa
nopoz. Pazpyienue nopoj; BOKpyr OIMHOYHOMN BBIPAOOTKH.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIeK1uu, mMpakTUYeCcKue 3aHATUs, CAMOCTOSATEIbHAs paboTa CTYIEHTOB.

Bunbsl caMocToATebHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydenue neknuid, pabota ¢
JIOTIOJTHUTEIILHOM JIUTEPATYPOM.

Tema 11 I'eomexanuueckue npoyeccol npu 86e0eHUU OYUCTIHBIX pabOm.

Conepxanne Tembl: CIBUKCHHE TOPHBIX MTOPOJ IPU OYUCTHOU BhIeMKe. Jledopmammu u
paspyllieHre MOpOoJl HEMOCPEICTBEHHOM U OCHOBHOM KpoBiu. Ilepuoanueckuit xapaxtep
MPOSIBIICHUI TOPHOTO JaBIICHUS B OYMCTHBIX 32005X. Y CTOWYMBOCTD MOPOJ] KPOBJIH B OUMCTHBIX
3a00s1x. BbIBasibl 1mopoa HemocpencTBEHHOM KpoBiu. OTKHUM YTrOJbHOIO IJIACTa B OYMCTHBIX
3a005X.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKINH, TPaKTHYEeCKHE 3aHATHS, CAMOCTOsITeNIbHAst paboTa CTYACHTOB.

Bunel camocToaTenbHONM MOATOTOBKH CTYACHTOB 10 Teme: M3ydenue nekuuil, pabora c
JIOTIOJIHUTEIIbHOM JINTEpaTypoHu.

Tema 12 OnopHoe 0asnenue 8 30HaX GIUAHUSL OUUCIIHBIX PAOOM.

Coneprxanue TeMbl: Pa3BuTHEe OMOPHOTO JAaBJICHUS MPU MOABUTaHHH OYMCTHOTO 32005 B
HaNpaBJICHUU OT pa3pe3Hor BhIPaOOTKH. OMOpHOE JaBIIEHUE B 30HE BIUSHUS OYUCTHOTO 330051
Cratuyeckasi COCTaBIISIONIAs OMOPHOTO JIaBICHUSI.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHH TIO0 TEeMe, MPUMEHSIEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIMH, IPAaKTUYECKUE 3aHATHS, CAMOCTOSTeNIbHAsI paboTa CTYJACHTOB.

Buabl caMocTosITENBHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekuwuii, padota ¢
JIOTIOJTHUTEIILHOM JTUTEPaTypOii.

Tema 13 I'eomexanuueckue npoyeccosl 6 10020MOBUMENbHBIX 6blpa60m7<ax 6 30HE 6TIUAHUA
OUUCHBIX pabom.

Copepxanue TeMmbl: 30HA BIMSHUS OYUCTHBIX pabOT BIepeAM JiaBbl. 30HA BIUSHUS
OYHUCTHBIX paboT mo3aau yiaBbl. [Ipu mpoBeneHUM BBIPaOOTOK 1M03aau JaBbl. llpu moBTOpHOM
UCIIONIb30BaHUU BbIpaboTku. [Ipu mpoBeneHnu BBIPAOOTOK BIPUCEUYKY K BbIPaOOTAHHOMY
npocTpaHcTBy. [lydeHne nouBbl TOPHBIX BHIPAOOTOK.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TeXHOJOoruu: Jlekuuu, npakruyeckas paboTa, caMocTosiTeNIbHas paboTa CTyI€HTOB.

Bunel camocToaTenbHOM MOATOTOBKU CTYACHTOB MO Teme: M3ydeHue nekuuid, paboTa c
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

Tema 14 I'eomexanuueckue npoyeccol npu noopabomke u Haopabomxe niacmos.

Copepxanne Tembl: Hanpsbkenus u aedopmanuu B TONIAX TOPOJ MPU MOAPAOOTKE U
Haspabotke. [locTpoeHue TpaHMIl 3aIIUIIEHHBIX 30H M 30H TOBBIIIEHHOTO TOPHOTO JaBIICHHUS.
OcCHOBHbBIE TPUHIMUIBI WCMOJB30BAHUS 3alMUTHBIX MacToB. OreHka nedopmanuii MaccuBa
TOPHBIX TIOPOJI MPH MOAPAOOTKE BOJOEMOB H 00BEKTOB, COACPIKAIINX TEKYIHE MAaCCHI.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JIEKINH, TpaKTHIeCKHE 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTYACHTOB.

Bunel camocToaTenpHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue nekiui, padora ¢
JOTIOJTHUTEILHOM JINTEpaTypoOH.

2 cemecTp

Tema 15 O mexanusme nposgieHus 20pHO20 0AGIEHUsL 8 30HAX OU3LIOHKMUBOS.

Copepxanne Tembl: OCHOBHbIE (DAaKTOpbl W IapaMeTphbl, BIMSIONIME Ha YCIOBHS
MpOBEJEHUS BBIPAOOTOK B 30HaX U3BIOHKTHBOB. BapWaHTHI perieHws 3a/1ad MPOBENCHUS U
MOJ/IepKaHUsI BBIPAOOTOK B YCIOBHSX CJIOKHOTO M HEOJHOPOTHOTO 3aJIETaHUs TOPOJ B 30HAX
JU3bIOHKTUBOB.



@opMBI ¥ METOJBI TPOBEICHHS 3aHITHI 1O TeMe, MpPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIeK1uu, mMpakTUYeCcKue 3aHATUs, CAMOCTOSATEIbHAs paboTa CTYIEHTOB.

Bunbsl caMocToATEBHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIOTIOJTHUTEIILHOM JIUTEPATYPOM.

Tema 16 Ilposedenue kanumanbHblX U NOOCOMOBUMENTLHBIX 8bIPAOOMOK.

Conepxxanne Ttembl: llpoBenenue kBepruiaroB. I[IpoBeieHHe T™OJIEBBIX IITPEKOB.
[IpoBeneHne MTPEKOB € MPUCEUKON OOKOBBIX MOPOA. 3a/laHue HAMpaBICHUM KalUTaJbHBIM U
MOJTOTOBUTEIILHBIM BBIpaOOTKaM. MeETOuKa OIICHKH HAarpy3oK Ha Kpelb KamUTAIBHBIX W
MOJIFOTOBUTENBHBIX BBIPaOOTOK. OIleHKa YyCTOMUNBOCTH OOKOB IITPEKOB.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeK1nu, MpakTUYeCKue 3aHATUs, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Bunbsl caMoCcTOATENBHOM MOATOTOBKU CTYJAEHTOB 1O TeMe: M3ydyenue neknuid, padboTa ¢
JIOTIOJTHUTEIILHON JTIUTEPATYPOM.

Tema 17 Ouucmuvie 8bipabomiu.

Conepxanrie TeMbl: [loaxoa OYHCTHBIMH 3a00SMH K pPa3pbIBHBIM HAPYIICHUSM C
amruTynaMu cBbitie 10 M. 3agaHue MecTa M HaNpaBJICHUs MPOBEACHUS Pa3pe3HbIX INeuel B
0JI0Kax, OTpaHUYCHHBIX HapylieHUsIMU. [lepexo; MeIKOaMIUITUTYIHBIX HAPYIIEHUH OYUCTHBIMU
3a0osimMu. PacueT nposeToB HapylIEHHOW KPOBIIU B JaBax.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeKIInu, mpakTUYECKue 3aHATUS, CAMOCTOSATEIbHAs paboTa CTYICHTOB.

Buabl caMocTosITENBHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekuwuii, padota ¢
JOTIOTHUTETILHOU JIUTEPaTyPOH.

Tema 18 O6 ocobennocmsax 2eomexanudeckux Npoyecco8 Npu paspabomke pYOHbIX
MeCcmopoHcOeHUl.

Conepxxanue Tembl: ['eomopdonornyeckuii ananms. OCOOEHHOCTH pacHpenesieHue
HanpspkeHud B OyouHOM cpene. ['eomexaHuueckue mpoLECChl W3MEHEHHUS HaIPsHKEHHOTO
COCTOSIHUSL TOpHOro MmaccuBa. OOmMe reoMexaHuyeckue TpeOOBaHUS K BHIOOPY cHCTEM
pa3paboTKU W TOPSAKY BEIEHUS OYUCTHBIX paboT. IlpoBeneHue KoMIUIEKCa HaTypHBIX
ucnbITaHuil. COBEpIIEHCTBOBAHNE PACUETHBIX METOI0B OIPEIEJICHUS PALIMOHATIBHBIX CIIOCOOOB U
IIapaMeTpOB YIPaBJICHUS TOPHBIM JIaBJICHUEM IIPU OYMCTHOW BBIEMKE PYAHBIX 3aJICXKEH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIek1nu, mpakTuYecKue 3aHATUs, CAMOCTOSATEIbHAs paboTa CTYJAEHTOB.

Buasl caMOCTOATENBHONM MOATOTOBKM CTYIEHTOB 10 TeMe: M3yueHue yekuuii, pabota ¢
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

Tema 19 I'eoounamuueckue npoyeccovl npu 6e0eHUU 2OPHLIX pabom.

Copepxanue Tembl: ['opHBIE yAapsl U UX Kaaccuukainus. [[puarHb 1 MEXaHU3M TOPHBIX
ynapoB. [Iporrnos ropHeIx yaapoB. BHe3amHbie TOAHSTHS TTOPOJ TOYBEI.

@opMBl U METOJIBI TPOBEACHHS 3aHITUN 1O TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JISKINH, IpaKTHIEeCKUE 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTYACHTOB.

Bunel camocToaTenpHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue nekiui, padora ¢
JOTIOJTHUTEILHOM JINTEpaTypoOH.

Tema 20 I'azoounamuyeckue npoyeccvl Npu 8e0eHuUU 2OPHbIX pabom.

Copepxanne Tembl: O0mume monoxkeHus. OCHOBBI TEOPHH BHE3AMHBIX BHIOPOCOB YIS U
ra3a. [I[poruo3 BEIOPOCOOMACHBIX 30H B YIOJbHBIX IIACTaX.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHBIC
TeXHOJIOTHH: JIEKITNHU, TIPaKTUIECKUE 3aHATHS, CAMOCTOSTEIbHAs padoTa CTY/ICHTOB.



Bunsl camocToATenpHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIOTTOJTHUTEIILHON JTUTEPATYPOU.

Tema 21 I'uopasnuueckue npoyeccovl 8 Maccuse nopoo.

Conmepxanme Ttembl: IllaxTHple Boapl. Kiaccudukanus MacCHBOB TMOpOA IO
00BOJHEHHOCTH. 3aKOHOMEPHOCTH JIBH>KEHHUS BOJBI B MACCUBAaX TOPHBIX MOPOJ.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JIeK1nu, MpakTUYeCKue 3aHATUs, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Bunbsl caMocToATENbHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIOTIOJTHUTEIILHON JIUTEPATYPOM.

Tema 22 Ilpeoomepawerue He3anHuIX NPOPLIEOE 800 NPU PA3PAOOMEKE MECMOPONCOCHULL.

Conepxanne Tembl: CIOCOOBI OCYIICHHS MECTOPOXICHHUN TOJE3HBIX MCKOMAEMBIX.
CoBpeMeHHbIE TEXHMYECKHE CPElICTBA BOIOIMOHIKEHHA. CXeMbl OCYIIEHHUS MOBEPXHOCTHBHIMU
JPEHAKHBIMU YCTPOUCTBAMH.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEeXHOJIOTHH: JIEKIIUHU, MPaKTUYECKUE 3aHATHS, CAMOCTOSATEIbHAsA paboTa CTYICHTOB.

Bunel camocToaTenbHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue jekuuil, pabora ¢
JIOTIOJTHUTEIIbHON JIUTEPATYPOU.

Tema 23 Texnonozcuueckue cxemvl pazpabomiu MeCmopoNCOeHUull noo 6000emMamu U
B0OHBIMU 0ObEKMAMLU.

Conepxanne TeMbl: BeIOOpY CHUCTEM TOJI3eMHOHN pa3pabOTKH PYIHBIX MECTOPOXKICHUN
noJ BOJHBIMH oOObekTamMHu. CrocoObl OTPa0OTKH MECTOPOXKICHHS TIOJ BOJOCMaMH.
TexXHONIOTHYECKHEe CXEMbI BBIEMKH MECTOPOKICHUH T10]] BOJIOCMAMHU.

@®opMbl U METOZABI MPOBEACHUS 3aHATUN O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JISKIINU, MPpaKTHYECKUE 3aHATHUS, CAMOCTOSITEIIbHASI pab0Ta CTYICHTOB.

Buapl caMOCTOSATENLHOM MOATOTOBKH CTYJIEHTOB IO TeMe: M3yueHue nekiuii, pabora ¢
JIOTIOJTHUTEIIbHON JTIUTEPATYPOU.

Tema 24 Obwue ceedenusi 0 nogedeHUU NOPOO 8 YCI0BUAX MHO2OJIeMHel MepP30Mbl.

Copepxannie TeMbl: OcoOeHHOCTH pa3pabOTKU MECTOPOKIEHUI B MHOTOJIETHEMEP3IIBIX
opoJax.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIeKINU, MpaKTHYECKUE 3aHATHUS, CAMOCTOSATEIbHAs paboTa CTYICHTOB.

Buner camocToaTenpHON MOATOTOBKH CTYACHTOB 1Mo Teme: M3yuenue nekiuii, paboTa ¢
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

Tema 25 Obwue ceeoenus. Ilosedenue maccusa 2opHviX NOpPoo npu 00ObIUe NONEe3HbIX
UCKONAeMbIX.

Conepxanrie TeMbl: (OCHOBHBIC HWH)XKCHEPHO-TCOJIOTHYCCKHE THUIBI TOPHBIX IOPOJI.
@DaKTOpHI, OMPEAENAIONINE YCTOMUNBOCTh MIOPOJHBIX MAaCCHBOB.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSEMBbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeKIInU, MpakTUYECKUe 3aHATUSI, CAMOCTOSATEIbHAs paboTa CTYICHTOB.

Buapl caMocTOSITENHHOM TOATOTOBKH CTYACHTOB Mo Teme: M3yuenue nekmuii, paboTa ¢
JIOTIOJTHUTEIIbHOM JIMTEPATYPOU.

Tema 26 Ceoticmsa, onpedensoujue nogeoeHue 20pHbIX NOPoo 8 MAccuse.

Conepxxanne Templ: @PU3MUECKHE CBOMCTBA TOPHBIX MMOPOA. DPUZHKO-XHUMHYECKUE
CBOMCTBA FOpHBIX 1MOPo1. PUZUKO-MEXaHUUYECKHE CBOMCTBA TOPHBIX MOPO/I.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH MO TeMe, MPUMEHseMble 00pa3oBaTeIIbHBIC
TEXHOJIOTUH: JIeKIMH, IpaKTHYeCKUe 3aHATHS, CAMOCTOsITeNIbHast paboTa CTYAECHTOB.



Bunsl camocToATenpHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIOTTOJTHUTEIILHON JTUTEPATYPOU.

Tema 27 I'oppomexnuueckue hakmopvt yCmouuusoCmu Maccua 2OPHuvlX Hopoo.

Copepxanue Tembl: Pa3ymioTHEHME MaccuBa TOpHBIX Mopof. I'eomerpuyeckue
napaMmeTpsl Kapbepa. Crioco0 BCKpbITUS MecTopoxaeHus. Cructema pa3paboTKU U PeKUM FOPHBIX
pabort. [IpumensieMmoe ropHOTpaHCIIOPTHOE 000PYIOBaHHUE.

@opMbl U METOJIbI MPOBEACHHS 3aHITUNA MO TeMe, MPUMEHSEMble 00pa3oBaTeNbHbIC
TEXHOJIOTUH: JIeKIINH, IpaKTUYEeCKUE 3aHATHS, CAMOCTOSTeNIbHAst paboTa CTYACHTOB.

Bunel camocToaTenbHOM MOATOTOBKH CTYACHTOB 10 Teme: M3ydenue nexuuil, paborta ¢
JIOTIOJIHUTEIILHOM JINTEpaTypoH.

Tema 28 @axmopul ycmouuugocmu.

Copepxanue Temsbl: [Ipupoansie ¢pakTopbl. TeXHOreHHbIE (PAKTOPHI.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JIeK1nu, mpakTUYeCKue 3aHATUs, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Buapl caMocTosITENIbHOM MOATOTOBKU CTYIEHTOB MO Teme: M3yuenue nekmuii, padota c
JOTIOTHUTETILHON JTUTEPATyPOH.

Tema 29 @opmul npossnenus deghopmayuii Maccu8o8 OPHuIX NOPOO, YCI08US U NPUUUHB]
UX 8603HUKHOBEHUS.

Copepxanne Tembl: Kiaccudpukanus nedopmanuif. Ocbiin 1 o0pymeHus. ONoONI3HU.
Qunppanonusie nepopmanmuu. OcodeHHoCcTH AehopMaIi OTBAJIOB.

@opMbBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JIek1nu, NpakTuYeCcKue 3aHATUSs, CAMOCTOSATEIbHAs padoTa CTYJAEHTOB.

Bunel camocToaTenbHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue jekuuil, paborta ¢
JIOTIOJTHUTEIIbHOW JIUTEPATYPOU.

Tema 30 I'eomexanuueckuti KOHMpPOIb.

Copepxanne Tembl: Llenp u 3amaun koHTponss. CoCTaB M METOJABI T€OMEXaHHUYECKOTO
KOHTPOJISL.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIeKIINU, MpaKTHYECKUE 3aHATHS, CAMOCTOSITENIbHAS pab0Ta CTY/ICHTOB.

Bunel camocToaTensHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue nekiui, padorta ¢
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

5 Meroauyeckne ykKa3zaHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHUI0 [IMCUMIUVIMHBI M 1O
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

VYcnemHoe ocBOGHHE AUCHUIIMHBI IPENoaraeT akTUBHYI0 paboTy CTYJE€HTOB Ha BCEX
3aHATUAX AYJUTOPHOM (DOPMBI, BBINOJIHEHHE ATTECTAL[MOHHBIX MEPONPUATHH, PPEKTUBHYIO
camocTosITeNbHYyl0 paboTy. B mpolecce u3ydeHHs UCHUIUIMHBI CTYAEHTY HEOO0XOIMMO
OpPUEHTUPOBATHCSA HA CaMOCTOSTENBHYIO MOATOTOBKY K NMPAaKTUYECKUM 3aHATHSAM, BBIIIOJHEHUE
TBOPYECKUX 3a/1aHUI, CAMOCTOSATEIILHOE N3yUEHHE HEKOTOPBIX Pa3/IesIoB Kypca.

IIpakTnueckre 3aiaHus  BBINOJHSKOTCS CTYAGHTaMHU KakK ayJWTOpPHO, TaK H
camocTosTeNbHO. B Havane 3aHsTHs npenoaaBareinb HHGOPMUPYET CTYJEHTOB O TPeOOBAaHUSAX U
JlaeT PEKOMEHIAIIMH 0 BBIMOJIHEHUIO KaXKJ0H MPAaKTHYECKOM paboThI.



PabGora Hax TpaKTUYECKMMH 33/IaHUSIMH  BKJIIOYAET: KAdyeCTBO  MPOJEIaHHBIX
IPaKTUYECKUX pPalOT, MOCEIIAEMOCTh 3aHATHUH, pPE3yNbTaThl CaMOCTOSITEIbHOM padOThI IO
BBIIIOJIHECHUIO IIPAKTUYECKUX 3aJaHUN.

ITonroToBke cCTyAeHTa K BBIIOJHEHHIO DPA0OT Ha MPAKTHYECKOM 3aHATHU JIOJIKHO
IIPEALIECTBOBATh U3YYEHUE JINTEPATYPHI, IPUBEICHHON B CIIMCKE OCHOBHOW U JIOIIOJIHUTEIBHON
JaUTEpaTypel paboyeid mporpamMMbl yuyeOHOH aucuMIUIMHBL Ilpu 3TOM, ’KenaresbHO, 4TOOBI
CTYACHTHI TPOBOAMIM AHAJIU3 IOJYYCHHOH IOMOJHHUTEIbHON WH(POpPMALUHU, aHATHU3UPOBAIU
CYILIECTBEHHBIC JOIOJHEHUS U CTAaBUIM BOIPOCHL. B mponecce caMOCTOATENBHON MOATOTOBKU
UCTIONB3YIOTCSL  JJIGKTPOHHBIE 0a3bl JAHHBIX M Pa3JIMYHbIE  AJIEKTPOHHBIE  PECYpPCHI.
CamocrostenbHas pa0oTa  CTYAGHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTHU M OPTaHU30BaHHOCTH, TBOPUECKOTO MOIX0Aa K PEUICHUIO po0iIeM yuyeOHoro u
po¢eCCHOHATIBHOIO YPOBHS.

Templ IpakTUYECKUX 3aJaHUM, METOAUYECKUE MATEPUAIIbl, OIPEICIAIOIINE IIPOLELYPhI
OLICHUBAHMsI 3HAHUM, YMEHHUI U HaBBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNN, HEOOXOAUMBIE IS
OLICHKY 3HAHUH, YMEHHI, HABBIKOB U XapaKTEPU3YIOIIKE 3Tarbl (POPMUPOBAHUS KOMIIETCHIINH B
npolecce OCBOCHUs1 00pa3oBaTebHON MporpaMMel, npeacrasieHbl B POC K AUCHUILIMHE.

Texymuii KOHTPOJIb IPOBOAUTCS:

- 10 pe3ysbTaTaM pabOThl CTY/AEHTOB Ha NPAKTUYECKUX 3aHATUSAX U CaMOCTOATENIbHOM
paboThl 1O BBHINOJIHEHUIO IPAKTHUECKUX 3agaHuil. Kpurepuem oOlLEHKH ABISETCS IOJHOTA
BBINOJIHEHUS NTPAKTUYECKUX PA0OT, BHIIOJHEHUE UX B TOYHOM COOTBETCTBHM C IOCTAHOBKOH U
TBOPUYECKUHN TOJIXO]] K PEHICHHUIO TIPOOIIEM.

5.2 OcobennocTn opranu3anuu OOy4YeHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbs U HHBAJIUI0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMU
3JI0POBbS U MHBAITHJIOB (I10 3asBJICHUIO O0YUYAIOMIETOCs ) MPEAOCTABISICTCS yaeOHas
UH(pOpMaIUs B IOCTYITHBIX (JOpMax C YUETOM UX UHAUBUAYATbHBIX IICUXOPU3NICCKUX
OCOOCHHOCTEH:

- JUIS JIUI] C HApYLIEHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM HIPUPTOM; B (hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIWBUIYaAJIbHBIC KOHCYJIbTalun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIUL C HApYLLIEHUSIMU CITyXa: B IeyaTHOU (opMme; B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;
UH/IMBU/YyaJIbHbIe KOHCYJIBTAllMM C IPHUBICYEHUEM CYpAONEPEeBONUMKA; HHIUBUAYaJIbHbIC
3a/1aHUsA, KOHCYJIBTALMU U JIP.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIBHBIC 3aJlaHN, KOHCYJIbTAalluu U JP.

6 ®OoH/I OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEKYLIEero KOHTPOJISI U MPOMeXKYTOYHOM
arTecTalMy O0YYAKOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3yjbTaTaM OO0y4YeHHs IO
JUCLHUIUTMHE (MOAYIIO) CO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJAMYECKUE MATEpHUasbl, ONPENEISIIONME IPOLEAYPhl OLICHUBAaHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U NTOKa3aTe I, He0OOXO0AUMBIE [Tl OLIEHKH 3HAaHUH, YMEHUH, HAaBBIKOB
U XapakTepu3ymoluue dTanbl (HOpPMHUPOBAHHMS KOMIIETEHUMH B MPOLIECCE OCBOEHUS
o0pa3oBaTebHON MPOTrpaMMBl, TipezcTaBieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. T'eomexanuka : yueOHOe ocobue : B 2 yactsax / O. B. KacnapesH, A. A. Ko3sipes, M.
A. Vooduc [u ap.]. — Mypmanck : MAY, 2016 — Yacts 1 : 'eomexannka — 2016. — 172 ¢. —
ISBN 978-5-86185-901-1. — Texkcr : anekTpoHHBIH // JlaHb : 3JIEKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/142614 (nata o6pamierus: 00.00.0000). — Pesxxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. T'eomexanuka : yueOHoe mocobue : B 2 yactsax / O. B. Kacnapesn, A. A. Ko3sipes, M.
A. Nodwuc [u ap.]. — Mypmanck : MAY, 2016 — Yacts 2 : 'eomexanuka — 2016. — 320 ¢. —
ISBN 978-5-86185-902-8. — TekcT : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/142615 (nara obpamenus: 00.00.0000). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINECH.

3. T'omuk, B. U. YnpaBnenue coctossHreM MaccuBa : yueobnoe nocodue / B. U. ['omuk. —
Mocksa : UTH®OPA-M, 2023. — 136 c. — (Bsicmiee oopazoBanue: bakamaspuar). - ISBN 978-5-
16-006751-3. - Tekcr : smekrponnsii. - URL: https://znanium.com/catalog/product/1981676
(mara obpamenusi: 11.04.2024).

4. Maptesanos, B. JI. ['eomexanuka. YIpaBieHHE COCTOSHUEM MacCHUBa FOPHBIX MOPOJ
IpU OTKPBITON reoTexHojoruu : ydyeOHnoe mocobue / B. JI. MaptesHos, O. U. Jluteun, C. O.
Mapkos. — Kemeposo : Ky3['TY umenu T.®. ['opbauesa, 2019. — 260 c. — ISBN 978-5-00137-
112-0. — Tekcr : snekrponHsiii / Jlanp : snekrpoHHO-OMOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/145126 (mata obOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

7.2  Jlonoanumenvnas tumepamypa

1. 3epmanos, M. I'. 'eomexanuka : yuebHO-MeToau4eckoe nocodue / M. I'. 3epuanos, 1.
H. XoxnoB. — Mocksa : MUCHU — MI'CY, 2022. — 108 ¢. — ISBN 978-5-7264-3033-1. —
Tekct : onekTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoTewHas cuctema. —  URL:
https://e.lanbook.com/book/262346 (mata obOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPH3. NIOJI30BATEIICH.

7.3 Pecypcor ungpopmayuonno-menekommynuxayuonrnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. DnexrponHO-OnMbHOTEeyHas cucteMa "ZNANIUM.COM"

2. DnexkTpoHHO-Onbnuoreynas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

4. Ilpe3unentckas Oubmuoreka uM. b.H.Enpumna (6a3a maHHBIX —pazIu4HbBIX
npodeccnoHambHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

5. Hudopmannonno-crnpaBoynas cucrema "KoncynpranT Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHMYECKOe oO0ecneyeHHe AUCUUIVIMHBI (MOAYJis) W IepeyeHb
HHG(POPMALMOHHBIX TEXHOJOTHil, HCMOJIb3yeMbIX NPH OCYILIECTBJIEHHH 00Pa30BaTEJIbLHOIO
npouecca 1no AUCHUILINHE (MO1YJ/II0), BKJIOYAas NepevyeHb MPOrPaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop
e KomnbroTep



e JlaGopaTopHbIe CTEH IBI
[IporpammHoOe 00ecIeUeHHE:

o Microsoft Office 2010 Standard Russian
o KoncynpranTtlIlntoc




MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA TOPHOI'O JIEJTIA
@DOoH/] OLIEHOYHBIX CPEICTB
JUTSI TIPOBEJICHUSI TEKYIIIET0 KOHTPOJIS
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

I'EOMEXAHHUKA

CrienuanbHOCTh U CCIIHATH3AIIHS
21.05.04 T'opuoe aeino. I'opHoe aeno

I'ox nabopa na OIIOII
2025

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opHoe men
o»

T

OIIK-5 : CnocoGeH mpuMeHSTh MET
0J1bl aHAJIN3a, 3HAHUS 3aKOHOMEPHO
CTeH MOBEJCHMs], YIIPABICHUS CBOU
CTBaMM T'OPHBIX IMOPOJ U COCTOSTHHE
M MaccHBa B Ipoleccax A00bIYH U
nepepabOTKH MOJIE3HBIX HCKOTIAEM
BIX, & TAK)KE TMIPU CTPOUTEIBCTBE U 3
KCILTyaTallil IOA3EMHBIX 00BEKTO
B

OIIK-5.1k : BeiOupaeT MeTOqBI aHAJI34a, YIIPABII
€HHS CBOMCTBAMH TOPHBIX ITOPOJ U COCTOSTHUEM

MaccuBa B TIpolieccax 100bIYH 1 epepaboTKy I

OJIE3HBIX UCKOIIAEMBIX U MPH CTPOUTEIILCTBE U 3

KCILTyaTaluy MOJ3eMHBIX 00bEKTOB

OIIK-5.2k : [IpumensieT 0a30BbIC 3HAHUS O CBOM
CTBaX T'OPHBIX MIOPOJI ¥ TIOPOIHBIX MAaCCHBOB U 3

AKOHOMEPHOCTSIX MOBE/ICHHSI TOPHBIX ITOPOJ U II

OPOJIHBIX MacCHBOB IIPH PELICHHUH 3a/1a4 B 00J1ac
TH TOOBIYH U TIEPEPaOOTKH MTOJIE3HBIX HCKOTIAEM
BIX, a TAKOKe IIPU CTPOUTEIBCTBE U IKCIDIyaTaln

M IIOA3EMHBIX 00OBEKTOB

OIIK-6 : CiocoOeH mpUMEeHSTh MET
OJIbl aHAJIN3a U 3HAHUSI 3aKOHOMEPH
ocTel OBEICHNS U YIIPABIICHUS CB
OWCTBaMH TOPHBIX TIOPOJI M COCTOS
HHEM MaccHBa B Iporeccax J00brd
U U IepepabOTKH TBEPABIX MOJIE3H
BIX UCKOIIaCMbIX, a TaAKKE IIpU CTPO
UTEJIBCTBE U IKCIUTyaTalluK NO3eM
HBIX 00BEKTOB

OIIK-6.2k : OcymecTBisieT BBIOOP METOHOB 100
BIYH U NIEPEpabOTKU TBEP/BIX MOIE3HBIX UCKOTIA
€MBIX Ha OCHOBE TEOPETHYCCKUX 3HAHUI O CBOM

CTBaX T'OPHBIX MOPOJ] ¥ TIOPOTHBIX MACCHBOB U 3

AKOHOMEPHOCTSX UX MOBEICHUS B TEXHOJIOTHYEC
KUX MpoIieccax

Kommnerenmus cantaercst chopMHUPOBAHHOM HAa TaAHHOM 3Tarie B ciIyvae, eCIId MoTydeHHbIE
pe3yabTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUEHUS «3aUTEHO», «YIOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUUHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 TToka3aTeJ OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHUs

Komnerennus OIIK-5 «CriocoGeH npuMeHsATh METO/Ibl aHAIN3a, 3HAHUS
3aKOHOMEPHOCTEH MMOBEJCHMSI, YIIPABIEHUS CBOWCTBAMHU TOPHBIX ITOPOJ U COCTOSTHUEM MAacCHBa
B IIpolieccax JOOBIYU U MepepadOTKH MOJIE3HBIX UCKOMIAEMBIX, a TAK)KE IIPU CTPOUTENIBCTBE U
HKCIUTYyaTal[H MTOI3EMHBIX 0OBEKTOBY

Tab6nuia 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKEHHUST KOMITETCHIINH

Kox u dopmynuposka naaukar | Ko | Tu
Opa JOCTMKEHUSI KOMIIETCHIIUN A o

PesynbTarel 00yueHus O JUCIUILTUHE

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

00BEKTOB

nu nepepa60TKH IIOJIC3HBIX UC 1
KOMMaeMbIX U IIPHU CTPOUTECIILCTB uc
€ U OKCIUTyaTalluu MOA3EMHBIX

aH MaccuBa Ipyu BEACHUHN I'OPHBIX
pa60T, OCHOBHBIE METO/IbI OIIpE
JCICHUA MEXaHNYCCKUX CBOMCT
B IOPOJ, OICHKN MEXaHUYECKO
T'0 COCTOAHUA TOPOAHOT'O MACC

pe | pe Pesynbrar

3- | 3-

Ta | Ta
OIIK-5.1k : BeibupaeT MeToas! 3aKOHOMEPHOCTH (POPMHUPOBAH
aHau3a, yIpaBJIeHUs CBOICTBa 1S HaNpsDKEHHO-1e(hOpMUpOBa | TEKyIIMX MapaMeTpOB FOPHBIX
MU TOPHBIX TIOPOJ U COCTOSTHHUE HHOT'O COCTOSIHUS, I6(OPMUPOB | TOPOI, OCHOBHBIX METOJIOB OTIp
M MaccHBa B IIporieccax Jo0bId PII 3H | aHUWA ¥ pa3pymICHUS MOPOJHOTO | eleNeHus] MeXaHHIEeCKHUX CBOMC

TB IOPOJ, OUCHKHA MEXaHUYCCK
Oro COCTOAHHA MOPOJAHOI0 Mac
CHBa U yHnpaBJICHHUA 3TUM COCTO
STHUEM




HBa U ypaBJICHHUA 3TUM COCTOA
HHUCM.

OIIK-5.2k : [Ipumensiet 6a30BbI
€ 3HaHHs O CBOMCTBAX TOPHBIX
MOPOJI ¥ IOPOJIHBIX MacCHBOB H
3aKOHOMEPHOCTSIX TIOBEJCHUS T
OPHBIX ITOPOJI U TOPOIHBIX Mac
CHBOB TIPH PEIICHUH 331129 B 00
JacTy T0OBIYH U IepepaboTKU
TMIOJIE3HBIX UCKOMAEMBIX, a TAKK
€ TIPH CTPOHUTENBCTBE M IKCILTY
aTalMH MOA3EMHBIX OOBEKTOB

PI

Ha
BBI

BirageHue MeTogamMu reoMexaH

HYEeCKOro 000CHOBaHHS Tapame
TpoB Oe30macHoil pa3paboTKU M
€CTOPOKICHHUI TTOJIC3HBIX HCKO

[AEMBIX Pa3INIHON CIIOKHOCTH
, YCTOHYHMBOCTH HOJ3EMHBIX CO

OpYXXEHHUIi ¥ TOPHBIX BBIPAbOTO
K

CrocoOHOCTh K HaONIOICHUSIM
3a COCTOSIHUEM IT0JI3EMHBIX COO
PY’XCHHIT 1 TOPHBIX BBIPAOOTOK
; BEIOOPY METO/I0B TeOMEXaHHY
€CKOro 000CHOBaHUS TapamMeTp
0B Oe3omacHOH pa3paboTK Mec
TOPO’KIACHUH MOJIE3HBIX UCKOTIA
€MBIX Pa3INYHOM CII0)KHOCTH

Komnerenmus OIIK-6 «Cnioco6eH npuMeHATh METO/Ibl aHATN3a U 3HAHUS

3aKOHOM€pHOCTeﬁ MOBCACHHA U YIIPABJICHUA CBOMCTBaMH TOPHBIX TOPOJ U COCTOAHUECM MaCCHUBa
B IIporeccax I[O6BI‘H/I u nepepa60TKH TBEPABIX ITOJC3HBIX NCKOIIACMBIX, a TAKXKEC IIPpU
CTPOUTCJILCTBC M JKCILTyaTallkuUu MMOA3CMHBIX 00BEKTOBY

Ta6muma 2.2 — Kpurepuu OlIEHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraThl 00y4eHuUs 110 TUCIUILIHHE
Ko u gopmymupoka unankar | Ko | Tu Kpurepru oneHUBaHUS pe3yNbT
opa JTOCTHKECHUS KOMITeTeHIUN | A I aToB O0yYCHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.2k : Ocy1ecTBIIsIET BB CrocoOHOCTB K OIIEHUBAHUIO H
OILICHUBATD HANpPsHKEHHO-Ae]op
00p MeTOZ0B HOOBIUN U TIepepa anpsHKCHHO-IePOPMHUPOBAHHOE
MHPOBAaHHOE COCTOSIHHE TIOPOJI,
OOTKHM TBEPIBIX ITOJIE3HBIX HCKO COCTOSIHHUS TIOPOJ, BMETIAIOIIHX
Y | BMemaromux ropHOTEXHIIECKH
MacMbIX Ha OCHOBE TEOPETHIEC TOPHOTEXHUYECKIX O0BEKTOB,
. . P/l | me | e 0OBEKTHI, MPOTHOZUPOBATH YC .
KUX 3HaHUH 0 CBOMCTBaX TOPHBI . MPOTHO3UPOBAHUIO YCTOWYHBOC
3 HU | TOHYMBOCTH TOPHBIX BBEIPAOOTO
X MOPO/J] ¥ IOPOJIHBIX MaCCUBOB TH TOPHBIX BBIPAOOTOK, HAYUHO
e K, HAYYHO 00OCHOBATh METO/IbI
1 3aKOHOMEPHOCTSIX MX MOBEJIC My 00OCHOBaHHUIO METOJIOB H CIT
Y CTIOCOOBI YIIPaBJICHUS TOPHBI
HUS B TEXHOJOTHUECKUX TIPOIIC 0CO00B YIIPaBJICHHS TOPHBIM
M JIaBJICHUEM
ccax BJICHUEM,;

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)

HaunmenoBanue o1ieHOYHOTO CpCACTBa U Mp

encrasieHue ero B ®OC

KonTtponupyemsle mianupyembie pe3 | Kontponupyemsie TeMbl 1

YJIbTaThl O6y‘IeHI/Iﬂ HUCHUITIINHBI

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTaIus

Ounast popma oOyueHUs

P/l iH(;g;I; : sgggggriﬁgi; 1.1. O6mas xapaKTepucT JTIaaGOpaTOpHaa pabo ggéagjg NfeHI/ICI)MeH
enHo-nehopMupoBarHoro | MK& TOPHBIX IOOX. Oco06
cocrosiuns, seopmuposa | SHHOCTH CTPYKTYPhI Mace Ompoc OK3aMeH B IMCbMEH
Hus 1 paspymenns mopoy | MoOB MOPOA po HOIt popme




HOTO MaccHBa IIpH BeJICH
WU TOPHBIX PabOT, OCHOBH
bI€ METOMBI ONPEACIICHNUS

MEXaHHYECKHUX CBOMCTB I
0pOJI, OIICHKH MeXaHNIeC

KOTO COCTOSTHHS ITOPOTHO

IO MacCHBa U yIIPABICHUS
9THM COCTOSIHHEM.

[MpakTuyeckas pabdo
Ta

DK3aMeH B IMCbMEH
HOH (opme

1.4. 3meHenne Gpu3nko-
MEXaHWYECKUX CBOMCTB IT
OpOII C YBETTMUEHUEM Ty
OHUHBI 3aJICTaHMS

JlabopaTopHnas pabo
Ta

DK3aMeH B ITNCHbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOM (opme

[MpakTuyeckas pabdo
Ta

DK3aMeH B MIMCbMEH
HOM (hopme

1.7. UncaeHHbIE METOIBI
B T€OMEXaHUKE

JlabopaTopHas pabo
Ta

DK3aMeH B IMCbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOH (opme

[pakTudeckas padbo
Ta

DK3aMeH B ITNCbMEH
HOM (opme

2.15. O MexaHu3Me NMposB
JICHUSI TOPHOTO JIaBJICHUS
B 30HaX JU3bIOHKTHBOB

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOH (opme

ITpakTryeckas pado

DK3aMCH B MUCHMCH

2.18. O6 0cOOEHHOCTAX T

€OMEXAHNYECKHUX MPOIIEC

COB IIPH pa3paboTKe PyIH
BIX MECTOPOXKICHUI

Ta HO (hopme
JlaGopatopHast pabo | Dk3aMeH B MUCbMEH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOW (hopme

[MpakTuyeckas pabdo

DK3aM€H B MUCHbMEH

2.19. 'eonuHaMU4YECKHE
TIPOIIECCHI TP BEACHUU T
OpHBIX PadoT

Ta HO (hopme
JlaGopatopHast pabo | DKk3aMeH B MUCbMEH
Ta HO¥ (hopme

DK3aMeH B MUCbMEH
Ompoc

HOW (hopme

IIpakTudeckas pabo
Ta

DK3aMeH B MUCbMEH
HOW (hopme

2.24. O0mme cBeAEHNS O

MOBEICHUH TIOPO/J] B YCJIO
BUSIX MHOT'OJIETHEN Mep3il
OTBI

Jlaboparopnas pado
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B IUCbMEH
HOH (opme

[TpakTryeckas pado
Ta

DK3aMeH B IUCbMEH
HOW hopme

2.25. O6mwue ceeaenus. 11
OBEJICHNE MacCHBa TOPHBI
X TIOPOJI TIPH TOOBIYE TTOJT
€3HBIX HCKOITaeMBIX

Jlaboparopnas pabo
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B MHCbMEH
HOW (opme

[MpakTryeckas pado
Ta

OK3aMeH B IMCbMEH
HOW (opme

2.26. CoiicTBa, onpenaesn
SIFOIIME MTOBEICHUE TOPHBI
X MOPOJ] B MaccuBe

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOH opme

DK3aMeH B MUCbMEH
Ompoc

HOH opme




[MpakTuyeckas pabdo
Ta

DK3aMeH B IMCbMEH
HOH (opme

PJ12

Hasrix : Bnagenue meron
aMH reoMeXaHU4YeCKOro O
0OOCHOBaHUs TApaMETPOB
0e30macHoi pa3paboTKH
MECTOPOKIEHUH MOJIE3HbI
X UCKOIIA€MbIX PA3JIHYHO
1 CJI0)KHOCTH, YCTOWYHBO
CTHU NOJ3EMHBIX COOPYXKE
HUI 1 TOPHBIX BEIPAOOTOK

1.6. Bousiane temmnepaTyp
HBIX, THAPO- ¥ Ta30ANHAM
WYECKUX YCIIOBUHM HA COCT
OSIHHE MACCHBA TOPHBIX II
opon

JlabopaTopHnas pabo
Ta

DK3aMeH B ITNCHbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOM (opme

[MpakTuyeckas pabdo
Ta

DK3aMeH B MIMCbMEH
HOM (hopme

1.8. ®u3nueckoe MOACITH

pOBaHHE TeOMeXaHUIeCKH
X MPOIIECCOB B 1abopaTop
HBIX YCIOBUSX

JlabopaTopHas pabo
Ta

DK3aMeH B IMCbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOH (opme

[pakTudeckas padbo
Ta

DK3aMeH B ITNCbMEH
HOM (opme

1.9. UncTpymMeHTanbHbIe

METO/IbI KCCIICIOBAHUS T'e
OMEXaHMYECKHUX IPOLECC
OB B HATYPHBIX YCJIOBHSIX

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOH (opme

ITpakTryeckas pado

DK3aMCH B MUCHMCH

2.16. IIpoBenenue kanuTa
JIBHBIX U TIOATOTOBUTEIBEH
BIX BBIPaOOTOK

Ta HO (hopme
JlaGopatopHast pabo | Dk3aMeH B MUCbMEH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOW (hopme

[MpakTuyeckas pabdo

DK3aM€H B MUCHbMEH

2.17. OuuctHbIe BEIpabOT
K1

Ta HO (hopme
JlaGopatopHast pabo | DKk3aMeH B MUCbMEH
Ta HO¥ (hopme

DK3aMeH B MUCbMEH
Ompoc

HOW (hopme

IIpakTudeckas pabo
Ta

DK3aMeH B MUCbMEH
HOW (hopme

2.23. TeXHOIOTHYECKHE C
XEMBI pa3pabOTKH MECTOpP
0XKJIEHHUH I10]1 BOJIOEMaMU
Y BOOHBIMU O0OHLEKTAMH

Jlaboparopnas pado
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B IUCbMEH
HOH (opme

[TpakTryeckas pado
Ta

DK3aMeH B IUCbMEH
HOW hopme

2.29. ®opMBI IPOSIBIICHUS
nedopMaliii MacCHBOB T

OPHBIX MOPOJI, YCIOBHS

MIPUYMHBI UX BO3HUKHOBE

HUSI

Jlaboparopnas pabo
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B MHCbMEH
HOW (opme

[MpakTryeckas pado
Ta

OK3aMeH B IMCbMEH
HOW (opme

2.30. 'eoMexaHNYECKHH K
OHTPOJIb

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOH opme

DK3aMeH B MUCbMEH
Ompoc

HOH opme




[MpakTuyeckas pabdo
Ta

DK3aMeH B IMCbMEH
HOH (opme

PI3

YMeHue : OlleHHBAaTh Hall
psOKEHHO-1e(hOPMHUPOBaH
HOE COCTOSIHHE TIOPOJI, BM
SIAIONIUX TOPHOTEXHUYE
cKue 00BEKTHI, TPOTHO3U
poBaTh YCTOWIUBOCTbH TOP
HBIX BBIPA0OTOK, HAYIHO
000CHOBAaTHL METOBI U CIT
0COOBI yIpaBJICHUS TOPH
BIM JIaBJICHHEM

1.2. OCHOBHBIC MEXaHHYE
ckue cBoiictBa mopoxa. On
peneneHne BeIMIHHBI CTP
YKTYPHOTO OCIa0JIeHHS T
opon

JlabopaTopHnas pabo
Ta

DK3aMeH B ITNCHbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOM (opme

[MpakTuyeckas pabdo
Ta

DK3aMeH B MIMCbMEH
HOM (hopme

1.3. HanpsixeHHoe cocTo
STHUE MacCHBa TOPHBIX 110
pon

JlabopaTopHas pabo
Ta

DK3aMeH B IMCbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOH (opme

[pakTudeckas padbo
Ta

DK3aMeH B ITNCbMEH
HOM (opme

1.5. I3MeHeHHe CBOMCTB
MIOPOJ U YTJIA B 30HaX UHT
py3uil ¥ pa3pbIBOB

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOH (opme

ITpakTryeckas pado

DK3aMCH B MUCHMCH

1.10. 'eomexannyeckue
POILIECCHI P MTPOBEACHU
1 BBIPAOOTKU B MacCUBE I
opon

Ta HO (hopme
JlaGopatopHast pabo | Dk3aMeH B MUCbMEH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOW (hopme

[MpakTuyeckas pabdo

DK3aM€H B MUCHbMEH

1.11. I'eoMmexanndeckue
POLIECCH IPU BEJCHUU 04
HCTHBIX padoT

Ta HO (hopme
JlaGopatopHast pabo | DKk3aMeH B MUCbMEH
Ta HO¥ (hopme

DK3aMeH B MUCbMEH
Ompoc

HOW (hopme

IIpakTudeckas pabo
Ta

DK3aMeH B MUCbMEH
HOW (hopme

1.12. OnopHoe naBieHue
B 30HAaX BJIMSHHS OYUCTH
BIX paboT

Jlaboparopnas pado
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B IUCbMEH
HOH (opme

[TpakTryeckas pado
Ta

DK3aMeH B IUCbMEH
HOW hopme

1.13. 'eomexaHudgeckue 1
POLIECCHI B MOATOTOBUTEN
BHBIX BBIPa0OTKaxX B 30HE
BJIMSIHHUSI OYMCTHBIX paboT

Jlaboparopnas pabo
Ta

DK3aM€H B MUCHbMEH
HOH (opme

Ompoc

DK3aMeH B MHCbMEH
HOW (opme

[MpakTryeckas pado
Ta

OK3aMeH B IMCbMEH
HOW (opme

1.14. 'eomexaHn4eckKue 1
POILIECCHI IPH MOIPadOTKE
1 HaJ[pabOTKe IIIACTOB

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOH opme

DK3aMeH B MUCbMEH
Ompoc

HOH opme




[MpakTuyeckas pabdo
Ta

DK3aMeH B IMCbMEH
HOH (opme

2.20. I'azoguHaMHu4ecKue
TIPOIIECCHI TP BEACHUH T
OpHBIX PadoT

JlabopaTopHnas pabo
Ta

DK3aMeH B ITNCHbMEH
HOH (opme

Omnpoc

DK3aMeH B ITNCbMEH
HOM (opme

[MpakTuyeckas pabdo

DK3aMEH B MUCHMEH

2.21. T'uppaBnuueckue np
OLIECChl B MAaCCHBE MOPOJ

Ta HOM (hopme
JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOW (hopme

DK3aMeH B MIHCHMEH
Omnpoc

HOH (opme

[pakTudeckas padbo
Ta

DK3aMeH B ITNCbMEH
HOM (opme

2.22. TlpenoTBpailieHue B
HE3aIMHbIX MMPOPBIBOB BOJ
pU pa3paboTke MECTOPO
KISHUHN

JlabopaTopHas pabo | Dk3aMeH B MUCHMCH
Ta HOW (opme

DK3aMeH B TUChbMEH
Ompoc

HOH (opme

ITpakTryeckas pado
Ta

DK3aMeH B IUCbMEH
HOH (opme

2.27. 'opHOTEXHUUECKHE
(hakTOpBl YCTOHYUBOCTU
MaccuBa rOPHBIX OPOJT

2.28. ®akTopbl YCTOMUYUB
OCTH

JlaGopartopHas pabo | Dk3aMeH B MHCbMEH
Ta HOW (opme

DK3aMeH B MUCbMEH
Ompoc M

HOW (hopme
[MpakTnyeckas pabo | Dx3aMeH B HHUCHMEH
Ta HO (hopme
JlaGopartopHas pabo | Dk3aMeH B MHUCbMEH
Ta HO¥ (hopme

DK3aMeH B IUCbMEH
Ompoc

HOW (hopme

IIpakTudeckas pabo
Ta

DK3aMeH B MUCbMEH
HOW (hopme

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBOo copMupoBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOM OICHKH,
BBIpAKEHHOU B Oayax. MakcumanbHas cymMma 0ajuioB IO JucHMIUIMHE (Momynto) paBHa 100
Oamnam.

Buz yueOHOH JesTeIbHOCTH Paznen 1 Pasnen 2 Pasnen 3 Hroro
[IpakTiueckas paboTa 12 12 12 36

Y CTHBIH o11poc 3 3 4 10
CamocrosiTesibHas paboTa 4 5 5 14
[IpoMexKyTOUHAs ATTECTALUS 0 0 0 40
HToro 3a 5 cemecTp 100
Bup yaebHOI gesTenbHOCTH Paspnen 4 Paspen 5 Paspnen 6 Hrtoro
[Ipaktnueckas paboTa 12 12 12 36
YCTHBIN onpoc 3 3 4 10
CamocrosiTenbHas paboTa 4 5 5 14
IIpomexxyTodHas arTecTanus 0 0 0 40
HToro 3a 6 cemecTp 100




CyMmMma 6auioB, HAOpaHHBIX CTYIEHTOM IO BCEM BUJIaM Y4e€OHOM JCSITEIHHOCTH B
paMKax JUCIUILTAHBI, IIEPEBOJAUTCS B OIIEHKY B COOTBETCTBHUH C TaOIHIICH.

CymMma OayioB

10 JUCIIUII
JINHE

O1eHKa 110 IPOMEKYTOYHO

¥ aTTecTanuu

XapakTepHCcTHKa KadecTBa c(HOPMHUPOBAHHOCTH KOMIIETEHIIUH

ot 91 mo 100

«OTJIMYHO»

CTyneHT IeMOHCTPUPYET COPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHI
nif, 0OHapyKUBaeT BCECTOPOHHEE, CHCTEMATHUECKOE U TTy0OOKOE 3HAHHE yue
OHOTO MaTepuasa, yCBOWJI OCHOBHYIO JINTEPATyPy U 3HAKOM C JOMOIHUTENBH
0if IUTepaTypoil, peKOMEHIOBaHHOI MPOrpaMMOi, yMeeT CBOOOIHO BBINOJIH
SITh IPaKTHIECKHE paboTHI, IPEeIyCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO oriep
HpyeT NpHOOPETeHHBIMHI 3HAHUSIMHU, YMEHUSIMH, IPIMEHSICT X B CHTYaIHsIX
MIOBBIIICHHON CJIOKHOCTH.

ot 76 1o 90

«XOpOoI1I0»

CTyneHT IeMOHCTpUpPYET COPMUPOBAHHOCTE TUCIUIUIMHAPHBIX KOMITETEHIT
nil: OCHOBHBIE 3HAHMS, yMEHUSI OCBOEHBI, HO JIOITyCKAIOTCSl HE3HAUNUTEIbHbIE

OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIPY aHATMTHYECKUX ONEpalusIX, HepeH

oce 3HaHMH U yMeHUil Ha HOBbIE, HECTAHJAPTHBIE CUTYaIlHH.

ot 61 10 75

«YHAOBJICTBOPUTECIIBHO»

CTyneHT NeMOHCTpUpPYET COPMUPOBAHHOCTD UCIUIUTMHAPHBIX KOMITETEHIT
Hil: B X0/1€ KOHTPOJILHBIX MEPOIIPHATHI JOIYCKAIOTCS 3HAUNTENBHBIE OIINOK
U, IPOSIBJIIETCA OTCYTCTBUE OTJICJIbHBIX 3HAHUH, yMEHHM, HABBIKOB 110 HEKOT
OpBIM JAUCLUIUIMHAPHBIM KOMIIETEHIUSIM, CTYJCHT UCIIBITHIBACT 3HAUUTEIIbH

bl€ 3aTPyJHEHHUS NIPY ONEPUPOBAHUN 3HAHUSIMU M YMEHUSMH IIPU UX TIEPEHO

ce Ha HOBBIE CUTYaIIUH.

ot 41 mo 60

«HEYOOBJICTBOPUTECIIBHO»

VY crynenra He chopMHUPOBAHBI JUCIUILTHHAPHBIC KOMIIETCHIINH, TIPOSBIISET
cs1 HEJOCTaTOYHOCTb 3HaHUI, yMEHUH, HaBBIKOB.

ot 0 10 40

«HEYOOBJICTBOPUTECIIBHO»

I[chnrmnﬂapﬂme KOMIICTCHI WU HC C(I)OpMPIpOBaHI)I. HpOHBJ’IS{eTCﬂ IIOJIHOC
WJIN NPAKTUYCCKU IMTOJITHOC OTCYTCTBUEC 3HaHI/II~/‘I7 yMeHPIfI, HAaBBIKOB.

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
s O1eHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KayecTBa ChOpMHPOBAHHOCTH KOMIICTCHIIMU
O TUCIUILIA "
HE
CTyaeHT 1eMOHCTpHpPYeT cOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIIETEHIHiT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHIeCKOe U ITy0OKoe 3HaHHE y4eOHOro MaTtepHana
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEPaTypol, peKxoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOIHSATE NPAKTHYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIICHHON CIIOXKHOCTH.
CTyaeHT IeMOHCTpUpPYeT c(hOPMHUPOBAHHOCTh AUCILMILIMHAPHBIX KOMIICTEHIIHIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHBIC OMIMOKH, HETOYH
«XOPOILO» OCTH, 3aTPYAHEHHMS P aHATUTHYECKHX OTIEPALHsX, IEPEHOCE 3HAHUH U yMEHHI Ha H
OBBI€, HECTAH/IAPTHBIC CHTYAINH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPHATHII JOMYCKAIOTCS 3HAYNTENBHBIE OIIMOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB 10 HEKOTOPBIM JUCIUILIHHAPHBIM K
HOY» OMIICTEHIMSAM, CTYACHT HCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHEHHUS MTPH OTNEPHPOBAHN
Y 3HAHWSIMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3auTEHO» / VY cTyneHra He cOPMHUPOBAHBI TUCHUIUIMHAPHBIE KOMIIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa P - 1P
TaTOYHOCTh 3HAHMIl, YMEHHH, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlMcuuIuTHHAPHBIE KOMITETEHIMH He chopMHUpoBaHbl. [IpOsIBISETCS MOTHOE WITH PaK
ot 0 1o 40 «HEYJOBJIETBOPHUTE o .
N THYECKH MOJHOE OTCYTCTBUE 3HAHMIA, YMEHHUI, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHui 1)1 BBINOJHEHUs MPAKTHYECKUX padoT

3aganue 1 IlnanupoBaHue pacroIOKEHUS KaMUTAIbHBIX U IMOATOTOBUTENBHBIX
BbIPa0OTOK B 30HAaX, Pa3rpy’KEHHBIX OT TOPHOI'O JABJICHUS.

3apanue 2. OnpeneneHus JUIMHBI pa3TrPy’KaroIIei JIaBbl PH JIOKAJILHON HaapaboTke (To1-
paboTke).

3ananue 3 O00CHOBaHUE MMApaMETPOB KPEIUJICHHUS TOPHBIX BEIpadoTOK (APITY, rimyounHOE
yIIPOYHEHHUE, TITyOUHA aHKEPOBAHUS).

3ananue 4. O1ieHKa ¥ MPOTHO3UPOBAHNE YCTOMYMBOCTH MOPOIHBIX OOHAKEHUN U TOPHBIX
BBIPa0OTOK.

3aganue 5. V3yuyeHue croco0OB MpUBEIECHUSI TOPHBIX BHIPAOOTOK M Y4aCTKOB MacCHBa
IIOpPOJ1 B HEYIapOOIaCHOE COCTOSIHUE.

3aganmne 6. OmpeneneHue MapaMeTpoOB TEXHOJIOTMU BeJCHHS pabOT KaMepoil-laBoi
(6moxamu) Tipu pa3paboTKe Oe3 HapyIIeHUs ITOBEPXHOCTH.

3aganmue 7. Pacyer maroB oOpymeHus: KpOBIIH.

3ananue 8. Pacuer peakuuii Ha CTOMKM MEXaHU3UPOBAHHOW KPEIIH.

3aganue 9. Onpenenenue 6e30MacHON TITyOUHBI MOAPAOOTKH BOJJOSMOB.

3aganue 10. Pacuet u BEIOOP MacmopToB KperyieHHs (HETOJIHbIE KPETIesKHbIE paMbl, 00JIer-
YEHHBIE KPEMH /I YCIOBUM CUIIBHOTPEIIMHOBATHIX MOPOJI 30HBI MHOTOJIETHEH MEP3JI0THI).

Kpamkue memoouueckue ykazanus

IlIxana oyenku
bannsl Onucanue
CTyzeHT IeMOHCTpHpPYeT c(OPMUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHINH, 0OHAPYKUBAET BCECTOP
OHHee, CHCTEeMaTHYeCKOoe U ITy0oKoe 3HaHHe y4eOHOro Marepuaina. Bee npakTuueckue paboThl BBINOIH
€HbI Ha OTJIMYHOM NPO(EeCCHOHATPHOM ypoBHE. CTyCHT BBIONHSET 3aJaHUs B OTBEACHHBII CPOK. B
OJHSET TpeOyeMble PabOTHI Ha MPAKTHUECKUX 3aHATUSAX, a TAKKe 3aBepIIacT paboTy caMoCTosTeNnsHO. 1
POBOJIUT CaMOCTOSITENIHBIN TOUCK JOMOIHUTEIBHBIX HCTOYHIKOB. PaboTaeT ¢ 0OCHOBHOI U JOMOIHHUTET
BbHOM JITEpaTypOil.
OOyuaromuiics oka3aj MOJHOE 3HAHHE TEOPETHUECKOr0 MaTepuaia, yMEHHE CaMOCTOSTEIIHO BBIIOJH
STh 3aaHKs, HO JIOITYCKaeT eIMHUYHBIC OIIMOKH, UCIIPABIIsIeMBIe [IOCIIe 3aMedaHus npenonasaresst. Ci
0CO0CH K CaMOCTOSITEJIbHOMY TIOTIOJTHEHHIO ¥ OOHOBJIEHHIO 3HAHUH B X0Jie AaNbHelIel yueOHoi paboT
19-29 Bl ¥ TPO(ECCHOHABHOMN NEeSITENEHOCTH.
CryzeHT BBIIONHSET pabOTH Ha MPaKTUUECKUX 3aHATHUSX, a TAKXKE 3aBepIIaeT paboTy CaMOCTOSTEIBHO.
YacTHIHO MPOBOIUT CAMOCTOSTENBHBIH TTOMCK JIOMOTHUTEIBHBIX HICTOYHHUKOB. PaboTaeT ¢ OCHOBHOI U
OTIOJTHUTENIBbHOM JTUTEpaTypoil.
CTyzieHT IeMOHCTpHpPYET C(OPMUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMITETEHIINH Ha HEAOCTATOYHOM YO
BHE, JIOMYCKAIOTCS OIIMOKY B BBITOJHEHHH MPAKTUYECKUX PAadOT, MPOSIBISIETCS OTCYTCTBHE OTIEIBHBIX
3HaHMI U yMeHHil. J[oITycKaeT CyniecTBeHHbIe OIIMOKH, HCTIBITHIBACT 3aTPYAHEHUS U JOIIYCKaeT OLINOK
U IIPYU BEITTOJTHEHUH 33/IaHMH, BBITIONHACT 3alaHKe IIPH MOJICKa3Ke MpernoaaBartens. Brageer 3HanneM oc
11-18 HOBHBIX Pa3JIeNIOB, HEOOXOANMBIX IS JaTbHEHIIero oOyueHus1, 3HAKOM ¢ OCHOBHOM M PEKOMEH/IOBAHHO
i TuTepaTypoi, peKOMEHI0BaHHON IIPOTrpamMMOii.
CTyzieHT He ycleBaeT BHIIOTHATH 33/IaHNs B OTBEICHHBIH CPOK. BhIMomHAeT paboTHl Ha MPAKTHIECKUX 3
AHATHAX, HE 3aBepllaeT paboTy CaMOCTOSITENIbHO. He MpoBOIUT caMOCTOSTENbHBIH ITOMCK JOIOJHUTENIBH
BIX MICTOYHHKOB.
V crynenra He chopMHPOBaHBI JUCIMIUTMHAPHBIE KOMIIETSHIIMH, NPOSIBISIETCS] HEOCTaTOYHOCTh 3HAHU
i, yMeHMi, HaBBIKOB. CTy/IEHT IEMOHCTPHUPYET CYIIECTBEHHBIE POOEIbI B 3HAHUSAX OCHOBHOTO YueOHOT
0-10 0 MaTepuaa, JOMyCKaeT rpyoOble OIMOKH B OCHOBHBIX MOHATHUAX M MIPHU BBITIOHEHUH MMPAKTHYECKUX pa
60t1. CTyIeHT HEeyJOBJICTBOPHUTEIHHO BBITIONHSET 3a1aHnsl. Bemmonnser He Bce 3amanus. He paboraer ca
MOCTOSITEIIHO.

30-36

5.2 IlpumepHBbIe TeMBbI 1JIsI OIIPOca

Bonpocsl S cemecTp:

1. HazoBuTe npu3HaKku, o KOTOPBIM TOPHBIE IMIOPOJIbI Pa3/IEIIIOTCS Ha KIACCHI.

2. B ueM cocTosT OCOOEHHOCTH CTPOEHHMsSI MAacCCHBOB TOPHBIX MOPO, CIOXEHHBIX
MarmMaTu4ecKMMH, OCa0YHBIMU U METAMOP(PUUECKUMHU ITOpoAaMu?

3. YeM omnpeaenstoTcs rpaHulibl TOPHOTO MaccuBa’?

4. Ha3zoBuTe CTPYKTYpHBIE HAPYIIEHUSI MACCUBOB FOPHBIX MTOPO/I.



5. Ilepeuncnute GakToOphl, MO KOTOPHIM MOPOABI Pa3IMYAIOTCS MEXTy COOOM.

6. Kak kiaccuuimupyroTcst mopoabl 0 CTETICHH TPEIMHOBATOCTH?

7. Pacckaxure 0 KiIacCUPUKAIUAX TOPHBIX IOPOJI IO CIOMCTOCTH, CTPOCHHUIO,
00pyILIaeMOCTH ¥ YCTOWYUBOCTH OOHAKEHUH.

8. Ha3oBuTE MIIOTHOCTHBIE, IPOYHOCTHBIE U YIIPYTHUE CBOMNCTBA FOPHBIX ITOPOJ; IPUBEANUTE
MPUMEPBI COOTHOIIEHUH MX BEJIUYUH.

9. Yo Takoe NoJ3y4ecTh, peiaKcalus, JUIMTeIbHas IPOYHOCTh OPOJ?

10. Pacckaxxute O CTPYKTYpHOM OCiaOJIeHHH MOPOJ, KakK OIpenesstoT kodhduimeHt
CTPYKTYPHOTO OCJIa0JICHHSI U IPUBEAUTE PUMEPHI €r0 3HAYCHHIA.

11. B deM 3akiroyaercsi CyIIHOCTb T'MIIOTE3 O HAIpPSHKEHHOM COCTOSIHUM HETPOHYTOTO
maccuBa?

12. YUto npoucxoIuT ¢ HAMPSKEHUSIMU ITPU BHEAPEHUU TOPHBIX BHIPAOOTOK B HETPOHYTHIN
MaccuB?

13. Yto Takoe KpuTHYECKas IrTyOnHa BeJIeHUs padOT U OT Yero OHA 3aBUCHUT?

14. Kak u3MeHAI0TCSl CBOMCTBA FTOPHBIX MOPOJ] C YBETUUYEHUEM IITyOUHBI UX 3aJleTaHus?

15. Pacckakute 00 MN3BMEHEHUH CBOMCTB MOPOJ M YTJIs B 30HAX UHTPY3UH U pa3phIBOB.

16. UYrto o3HaualOT TEPMHUHBL: 'TeoTepMUUECKas CTyNeHb", "Ta30HOCHOCTb',
"razonpoHuIaeMocTs"?

17. OObscHUTE BIHUSHHUE TEMIIEPATyphbl, 0OOBOJHCHHOCTH U Ta30HOCHOCTH HAa W3MCHCHUE
COCTOSTHUSI MacCcHBa MOPOJ.

18. Kakum mapameTpoM OLIEHUBAIOTCS (HUIBTPAIIMOHHBIE CBOWCTBA MAacCHBa TOPHBIX
nopoa?

19. PacckaxkuTe O CyIIHOCTH METO/1a KOHEUHBIX 3JIEMEHTOB U €r0 BO3MOXKHOCTSIX.

20. B yeM coCTOUT METOJ TPAHUYHBIX JIEMEHTOB?

21. Ha30BUTE OCHOBHBIE TIOJIOKEHUS TCOPHH ITOA00MS.

22. IIpoKOMMEHTHPYHUTE CYIIECTBO METO/1a IEHTPOOEKHOTO MOJIEIIMPOBAHHUS.

23. K yeMy CBOJSATCSI OCHOBHBIE IPUHIIUIIBI METO/[A SKBUBAJIEHTHBIX MaTepHUaIoB?

24. B yeM 3aKJII04aeTcsl CyHIIECTBO MOJIPU3ALUOHHO-ONITUYECKOT0 MeToAa?

25. B yem cocroar meronbl OI'ZIA u OCIIA u ana pemieHusi Kakux 3a1ad OHHU
IIPUMEHSIFOTCS?

26. Kakum 00pazoM u3MepstoT AeopMmanvv U HaOpsDKEHUS HAa MOBEPXHOCTH TOPHBIX
BbIpabOTOK U B ITyOHMHE MaccuBa?

27. Kak u3mMepsIoT NepeMelieHus: B OKPeCTHOCTH TOPHBIX BBIPAOOTOK?

28. Pacckaxxute 00 U3MEPEHUN Harpy3Kd Ha Kpelb TOPHBIX BBIPAOOTOK M MPUMEHSIEMBIX
[P 3TOM MPUOOpPAX U YCTPOHCTBAX.

29. lIpokOMMEHTHpPYHWTE CYThb aBTOMAaTHU3UPOBAHHOM CHCTEMBI TI'€OMEXaHHYECKOIO
MOHMTOPHHTA.

30.B uém cocTOoMT OIIEHKa MeToJaMH TOMOrpaduu CTPYKTYPHO-MEXaHMUYECKUX
0COOEHHOCTEHN OPOAHBIX MACCUBOB?

31. B 4ém 3axirouaeTcsi KOMIIBIOTEPHOE MOJEIMPOBAHHE HANPSKEHHOIO COCTOSHUS
YCTYTOB OOPTOB KaphepOB.

32. Pacckaxkute 00 aBTOMaTHU3alMu ITpoliecca 00paboTKH pe3ysIbTaTOB FeOMEXaHUYECKOTO
MOHMTOPHHTA.

33. YUTo MOHUMAIOT MO/ CIIOBOCOUYETAHUAMU: «TOPHOE JIaBJICHUE», «OTIOPHOE JaBICHUE»?

34. Tlpu Kakux ycCJIOBHSIX HaOJIOJAIOTCS NEPBBINA, BTOPOW M TpeTUH TUIl AedopMaruii
1OpOJT BOKPYT BBIPAOOTKHU?

35. PacckaxkuTe 0 30HaJIBbHOW JIE3UHTErPalliyd TOPHBIX MTOPO/I.

36. Ha ocHoBe 4ero BbIpaOOTKM BHE 30HBI BIUSHHUS OYMCTHBIX PabOT MO YCTOMYMBOCTH
JIETIAT Ha TpH Kjacca?

37. Kakue xapakTepHble 30HBI B NOAPAaOOTAaHHON TONIIE MOPOJ BBIACISIOT MOCIE
OKOHYAHUS MpoIecca CABUKECHUS?



38. B coBokymHOCTHM Kakux (OpM MposBISAIOTCS JedopManuyd MmopoJ B o01acTu
CIABYDKEHUS?

39. IIpokoMMeHTHpY#iTEe pa3BUTHE AedopMannii 1 0OpYIIEHUH MOPOI HETIOCPEICTBEHHOM
Y OCHOBHOM KpPOBJIH.

40. Ha3oBuTe OCHOBHBIE (DAKTOPHI, BIMAIONIME HA YCTOWYMBOCTH MOPOJ KPOBIH, U
oxapaktepusyite kinaccudukamuro C.T. Ky3Hemosa.

41. KakoBbl OCHOBHBIE IPUUMHBI OIIOPHOTO JaBieHusa? HazoBure ero mapameTpsl.

42. Pacckaxute 0 JUHAMHUYECKON U CTATUYECKOM COCTABIIAIOIINX ONOPHOIO JaBICHUS.

43. OxapakTepu3yiTe 30HYy BIUSHUS OYUCTHBIX Pa0OT Ha MOJATOTOBUTEIIBHBIC BRIPAOOTKH
BIIEpPE/IM U 1103311 JIaBbI.

44. IIpokoMMeHTUpY#Te 1ehopMay TOPOA KPOBIIH MOTOTOBUTEIILHBIX BEIPAOOTOK IIpH
UX MPOBEJICHUU T103a/11 JIaBbI.

45. Pacckaxute 00 ocoOeHHOCTSAX aedopMalii MOpoa KpPOBIM IPH TOBTOPHOM
MCIIOJIb30BaHUU BBIPAOOTOK U UX MPOBEACHUU B IPUCEUKY.

46. B yeM COCTOHT CYyIIECTBO ITy4€HUS TOYBBI TOPHBIX BHIPAOOTOK?

47. PacckaxxuTe 0 HampsDKEHUAX U eopMalusax B TOJIIAX MOPOA MpU MOAPaOOTKE U
HazpalboTKe.

48. B uem 3aKiIr04aeTcss MEXaHHU3M MPOIaBIUBAIOIIETO BO3ACHCTBUS LIETUKOB?

49. Ha3oBuTe CyIIHOCTh MEXAHMU3MA 3ALUTHOTO JEHCTBUS PU BbIEMKE IJIACTOB B CBUTE.

50. Kak onpeesstoT rpaHuIbl 3alIUIIEHHBIX 30H ¥ 30H OBBIIIIEHHOT'O TOPHOTO 1aBICHUS?

51. IlpokoMMeHTUPYHTE OCHOBHBIE IPUHIIUIIBI UCIIOIb30BAHUS 3AIUTHBIX IIACTOB.

52. Pacckaxute o0 oneHke nedopManuii MaccMBa TOPHBIX MOPOJ MpH MOJApabOTKe
BOJIOEMOB U OOBEKTOB, COJAEPKAIIUX TEKYYUE MACCHI.

Bomnpocsl 6 cemecTp:

1. B gem cocrout cymecTBo pabdoueii rumnoressl npod. H.A. MyparoBa 0 MexaHU3Me
MPOSIBIICHUI TOPHOTO J1aBJICHUS B 30HAX TEKTOHUYECKUX HAPYIICHHI?

2. HazoBute ocHOBHBIE (haKTOPBHI W MApaMETPhI, BIUSIOUINE HA YCIOBHUS IPOBEICHUS
BBIPA0OTOK B 30HaX JU3BIOHKTHUBOB.

3. Pacckaxute 00 0COOEHHOCTSIX IPOBECHUS KBEPIILIATOB U MOJIEBBIX ILITPEKOB.

4. ITpokOMMEHTHPYHTE MPOBEICHHUE MITPEKOB C MPUCEUKON OOKOBBIX MOPOI.

5. Pacckaxure O 3aJaHuUM HamnpaBiICHUM KanUTaJdbHBIM M IOATOTOBUTEIbHBIM
BbIpaOOTKaM.

6. Kakum 00pa3oM O11eHHBAIOTCSI HAarpy3KH Ha Kpelb KaUTAIbHBIX U IOJTOTOBUTEIbHBIX
BbIpabOTOK?

7. Kak oneHuBaeTcsi yCTOMUMBOCTh OOKOB IITPEKOB?

8. IIpokOMMEHTHpYHTE MOAX0J] OYUCTHBIMH 3a00SIMH K Pa3pbIBHBIM HapyLIEHUSM C
aMIuIMTyaMu cBbie 10 m.

9. Pacckaxkute o 3aJJaHMM MecTa M HalpaBJIeHUs POBE/ICHHs pa3pe3HbIX Meueil B 6JoKax,
OTpaHUYEHHBIX HAPYILIEHUSMHU.

10. Kakum 00Opa3oM oOCyIIecTBIsIETCS MEepexoa MENKOAMIUIUTYIHBIX HapyIeHHH
OUYHCTHBIMHU 32005IMU?

11. B 4eM coCTOMT METOAMKA pacyeTa MPOJIETOB HAPYLUIEHHON KPOBIIU B JIaBax?

12. TIpokoMMeHTUPYHTE OCOOCHHOCTH T€OMEXaHUUYECKHX IPOIIECCOB MPHU pa3zpaboTke
PYIHBIX MECTOPOXKICHUH.

13. Uro Ha3bIBaIOT AMHAMMYECKHMH SIBICHUSMHM B IIAXTaX M PE3yJIbTATOM YEro OHU
SABJISIIOTCA?

14. Ha3oBuTe pasHOBUAHOCTH JUHAMUYECKHX SBJICHUU M Pa3[eIUTe UX HA KAaTETOPHUH B
3aBUCUMOCTH OT BBI3bIBAIOIINX 3THU SIBJICHUS IPUYMH.

15. Ha cxonBpKO KJIACCOB MO CWIJIE M XapaKTepy MPOSIBICHUS pPa3/IelIeHbl TOPHBIE yAapbl
IPUMEHHUTEIBHO K YIOJBHBIM M PYAHBIM MECTOPOXACHMSAM? JlaliTe ompeneneHus KakaoMy
KJ1accy.

16. Pacckaxute o NpuYMHAX U MEXAHU3ME TOPHBIX Y1apOB.



17. IIpoKkOMMEHTHPYHTE MOKa3aTeIH M CIIOCOOBI MPOrHO3a CTENEHU yAapOONacHOCTH B
Pa3JINYHBIX YCIOBUSAX.

18. KakoBbl 0COOEHHOCTH BHE3AIHBIX PA3JIOMOB U MOJHATHHA MOPOJ MOYBHI BHIPAOOTOK
IpY 3aJIeraHuM 10| ACCUBHBIM CJIOEM HEMOCPEICTBEHHON MOYBbI IUIACTHUYHBIX WM MPOYHBIX
yIOpyrux nopoja?

19. YUTo noHMMAIOT MO/ CJIOBOCOYETAHUEM «T'a30JMHAMUYECKOE SIBJIEHUE B LIAXTE»?

20. Ha3zoBuTe pa3HOBUIHOCTHU T'a30JUHAMHYECKUX SIBJICHUN U CTaJUU UX IIPOTEKAHUS.

21. Ilepeuncnure XapakTepHble IPHU3HAKM BHE3AlHbIX BBIOPOCOB YIS U rasa,
0COOEHHOCTH BHIOPOCOB KAMEHHOM COJIM U T'a3a, IECYAaHUKOB U rasa.

22. PacckaxxuTe O INpPEICTaBICHUSIX MEXaHHW3Ma BHE3AIIHBIX BbIOPOCOB CTOPOHHMKAMHU
ra3oBbIX TUIIOTE3 U TMIIOTE3 C IPUOPUTETOM T'OPHOTO J1aBJICHUS.

23. B 4emM COCTOMT CYHUIHOCTh HSHEPreTUYECKOM U SHEPreTUYECKH-CHIOBOM TEOpHil
BbIOpOCOB?

24. IIpOKOMMEHTUPYITE JOMOJHUTEIbHBIE YCIOBHS, KOTOPble HEOOXOAMMO BBIIIOJIHMTS,
4TOOBI TPOU30ILIO pa3pyIIeHUE ra30HACHIIIEHHOTO YT HE TOJIBKO C IOBEPXHOCTH 320051, HO U B
ri1yOMHEe MaccuBa U peajn30Banach BEIOPOCOONACHAs CUTYaLUs.

25. Ha3oBuTe croco0bI MPOrHO3a BEIOPOCOOIIACHOCTH.

26. Kakum o00pa3oM yCTaHaBIMBAaIOT BBIOPOCOONACHOCTh IE€CUAHMKA U  CTEHEHb
BbIOPOCOOIIACHOCTH NOPOA?

27. Pacckaxure O HIAXTHBIX BOJAAX M KiaccH(UKALMM MaCCHUBOB TOPHBIX HOPOJ IO
0OBOJHEHHOCTH.

28. [IpoKOMMEHTUPYITE 3aKOHOMEPHOCTHU JABUKEHHSI BOJIBI B MACCUBAX MOPOJ.

29. HazoBuTe criocoObl ¥ CXEMBI OCYIICHHSI IIAXTHBIX MOJIEH.

30. B yem cocTosT OCOOEHHOCTH pa3padOTKU MECTOPOKICHUH B MHOTIOJETHEMEP3IIbIX
nopojax?

31. Pacckaxute o (hakTopax, OnpeAessiFoIluX YCTOHYUBOCTh MACCUBOB TOPHBIX IOPOJI IIPU
OTKPBITOH pa3paboTKe.

32. Kakue cBOMCTBA TOPHBIX IMOPO/T HA3bIBAKOT (PU3UKO-TEXHHUCSCKIUMU ?

33. IIlpokoMMeHTUpYHTE TOPHOTEXHUYECKHE (PAKTOPbI YCTOWYMBOCTH OOPTOB KapbepoB.

34. [laiiTe XapakTepuCTUKY (PAaKTOPOB YCTOHYHNBOCTH OTBAJIOB.

35. Ykaxure BuIbl AepopMmaliiil MacCHBOB TOPHBIX MOPOJ.

36. HazoBuTe OCHOBHBIE IPUUMHBI BOSHUKHOBEHUS OCBINIEH U 00pyIIeHU.

37. OxapakTepu3yiTe pa3HOBUIHOCTHU OIOJI3HEH, YCIOBUS M IPUYMHBI UX TIPOSBICHUS.

38. Pacckaxutre 0 pPa3sHOBUAHOCTIX (UIBTPALMOHHBIX JepopMauuii M MX pOJH B
YCTOWYHUBOCTU OTKOCOB.

39. IlpokoMMeHTHUPYHTE 0COOCHHOCTH J1ehopMaliiii OTBAIIOB.

40. KakoBel OCHOBHBIE BHUABI JedopMalMii OTBAJOB, YCIOBHUS M NPUYUHBI HX
BO3HUKHOBEHUS?

41. B yem 3akitoyaeTcsl LeNb M OCHOBHBIE 3a/ladyll T'€OMEXaHWYECKOro KOHTPOJIA Ha
Kapbepax?

42. IIpokOMMEHTHPYHTE METO/Ibl TEOMEXaHUYECKOT'O KOHTPOJISI COCTOSIHUSL OTKOCOB?

43. PacckaxuTte 0 KOHTpoJie OOPTOBBIX MacCHUBOB.

44. B ueM COCTOUT KOHTPOJIb OTBAJIbHBIX HACBIITHBIX U HAMBIBHBIX MAaCCUBOB?

Kpamxue memoouueckue ykazanus

IIxana oyenku

9-10 6a/10B - OTBET MOKa3bIBAET NMPOYHBIE 3HAHMS OCHOBHBIX IMPOIECCOB M3ydaeMOM
npeIMeTHOM 00JacTH, OTIMYaeTcsl TIIYOMHOW M TOJTHOTOM pPACKpPBITHS TEMBI, BIaJE€HUE
TEPMUHOJIOTHUECKUM aIlapaToM; YMEHHE OOBSICHATh CYIIHOCTD, SIBIICHHH, POLIECCOB, COOBITHIA,
JIeNaTh BBIBOJBI M 00OOIIEHHS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHUBOIUTH MPUMEPHI;
CBOOOJIHOE BJaJICHME MOHOJOIMYECKOW peublo, JIOTMYHOCTh M IOCJIENOBATEIbHOCTh OTBETA;
YMEHHE MPUBOJIUTH IPUMEPBI COBPEMEHHBIX IIPOOIEM U3ydyaeMoil 001acTH.



6-8 6as1a - oTBeT, 0OHAPYKUBAIOLINI MPOYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB H3y4aeMOii
OpeIMETHOM O00JIaCTH, OTJIMYAETCS TINyOMHOW M TOJHOTOM pAacKphITUS TEMbl; BIIAJCHUE
TEPMUHOJIOTHUECKUM aIlapaToM; YMEHHE OOBSICHATh CYIIIHOCT, SIBIICHHUH, POLIECCOB, COOBITHIA,
JienaTh BBIBOJBI M 00OOIIEHUS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, IPUBOAUTH NPUMEPHI;
CBOOOJHOE BJaJICHHE MOHOJOIMYECKOW pPEYbl0, JIOTMMHOCTh W MOCJIEI0BATEIBHOCTh OTBETA.
OpHako JommyckaeTcs 0J{Ha - 1B HETOYHOCTH B OTBETE.

2-5 0ai1a — OTBET, CBUACTEILCTBYIOIINN B OCHOBHOM O 3HAHUU TPOIECCOB U3Y4aeMOU
IpeaMETHON 001aCTH, OTINYAIOLINICA HEOCTATOYHOM ITyOUHOM U MOJTHOTON PacKpPhITHUS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB T€OPHUH; C1a00 c(hopMHUPOBAaHHBIMU HAaBBIKAMHU aHAJIN3a SBJICHUH,
IPOLIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh AapryMEHTUPOBAaHHbIE OTBEThl M IPUBOAUTH
IPUMEPBI; HEJOCTATOYHO CBOOOIHBIM BIIQJICHUEM MOHOJOTHMYECKOW PEUbl0, JIOTHYHOCTBIO U
II0CJIEI0BATEIBHOCTBIO OTBETa. JlomycKkaeTcs HECKOJbKO OIIMOOK B COJEpXKaHUU OTBETa;
HEYMEHUE INPUBECTU IPUMEp pPa3BUTUS CHUTyallMH, IPOBECTU CBSI3b C JIPYTMMH acleKTaMHu
n3y4aeMoi 00J1acTH.

0-1 6anna — orBeT, OOHAPYKUBAIOUIMI HE3HAHHE MPOIECCOB M3y4aeMOU IMpeIMETHOM
001aCTH, OTIMYAIOLINICA HErayOOKHM pAcCKpbITUEM TEMbl; HE3HAHMEM OCHOBHBIX BOIPOCOB
TEOpHH, HeC(HOPMHUPOBAHHBIMH HABBIKAMH aHAJM3a SBJICHUH, MPOIECCOB; HEYMEHHUEM IaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CJIAObIM BIIAJEHUEM MOHOJOIMYECKOH peUbl0, OTCYTCTBUEM
JIOTUYHOCTH U IOCJEA0BATENbHOCTHU. JlomycKaloTcs cepbe3Hble OIMOKN B COJAEPKaHUU OTBETA;
HE3HaHHE COBPEMEHHON PoOIeMaTHKN U3ydyaeMoil 00JacTu.

5.3 Bonpocsl K 3K3aMeHy

Bonpocwt k sx3ameny 5 cemecmpa:

1. [Ipu3Haku pa3aeneHust TOPHbIX MOPOJ Ha KIIACCHI.

2. OCOOEHHOCTH CTPOEHHS MACCHBOB TOPHBIX MOPOJ, CIO0KEHHBIX MarMaTH4eCKUMH,
0CaJJOYHBIMHU U METaMOP(PUUECKUMU TIOPOJIAMHU.

3. Onpenenenue rpaHul TOPHOTO MacCHBa.

4. Busibpl CTpYKTYpHBIX HapyLIEHUI MacCUBOB F'OPHBIX MOPO/I.

5. dakTopsl, IO KOTOPHIM MTOPOJIbI PA3INYAIOTCS MEKIY COOOH.

6. Kimtaccudukanus mopos 1o CTeneHu TPEeImrHOBATOCTH.

7. Knaccupukanuu TOpHBIX TOPOJ IO CJIOUCTOCTH, CTPOEHHUIO, OOpYIIaeMOCTH U
YCTOMYMBOCTU OOHAKECHHIA.

8. IIIOTHOCTHBIE, MPOYHOCTHBIE U YNPYTUE CBOMCTBA TOPHBIX MOPOJ; COOTHOLIECHUS HUX
BEJIMYHH.

9. Ilon3ydecTs, penakcanus, JIUTENbHAS IPOYHOCTH NOPOI.

10. CrpyxrypHOoe ocnabnenue mnopoa. OmnpeneneHue Kod3((UUIUEHT CTPYKTYpPHOTO
ocnabnenus. [Ipumepsl ero 3HaueHUI.

11. CymHocTh rUnoTe3 0 HANpsSKEHHOM COCTOSTHUM HETPOHYTOI'O MacCHBa.

12. XapaxTep n3MeHEHUI HaPsHKEHUH TPU BHEJPEHU U TOPHBIX BEIPA0OTOK B HETPOHYTHIH
MacCHB.

13. TlonsiTHe KpUTUYECKO ITyOUHBI BeA€HUS padoT.

14. VI3aMeHeHue CBOWCTB TOPHBIX MOPOJ] C YBEJIUYEHUEM IITyOMHBI UX 3aJIETraHMUs.

15. I3MeHeHus CBOMCTB MOPOA U YIVISl B 30HAX MHTPY3UH U pa3pbIBOB.

16. O0BsicHUTE BIUSHHUE TEMIIEPATypbl, OOBOJHEHHOCTH M Ta30HOCHOCTH HA M3MEHEHHE
COCTOSIHMSI MaCCUBa IIOPOJL.

17. ®unbTpalmOHHBIE CBOMCTBA MACCHBA TOPHBIX MOPO/I.

18. MeToa KOHEUHBIX 2JIEMEHTOB.

19. MeTo1 rpaHUYHBIX 3JIEMEHTOB.

20. OcHOBHBIE MTOJIOKEHHS TEOPUH MTOI00US.

21. Meroma eHTpOOESIKHOTO MOJICITUPOBAHUS.

22. OCHOBHBIE PUHIUIIBI METO/1A SKBUBAJIEHTHBIX MATEPHAJIOB.

23. CymiecTBO NOISPU3ALMOHHO-ONTHYECKOI0 METO/IA.



24. Metoast OI'JIA n OCIIA u ux npuMEHEHNE B FTEOMEXaHUKE.

25. N3mepenne nedopmariuii ¥ HanpsDKEHWH Ha TMTOBEPXHOCTH TOPHBIX BBHIPAOOTOK U B
IJ1yOMHE MaccHBa.

26. 3Mepenue nepeMenieHus: B OKpeCTHOCTH FOPHBIX BBIPAOOTOK.

27. W3MepeHne Harpy3kd Ha Kpelb TOPHBIX BBIPAOOTOK M MPUMEHSIEMBIX MPU ITOM
npubopax U ycTpoicTBax.

28. ABTOMaTU3UpPOBaHHAs CUCTEMA T€OMEXAaHUYECKOI'0 MOHUTOPUHTA.

29. OueHka CTPYKTYPHO-MEXaHUUECKUX OCOOCHHOCTEH MOPOJHBIX MAaCCUBOB METO/IaMU
ToMOTpaduu.

30. KommbploTepHOE MOJEIUPOBaHHE HANPSHKEHHOTO COCTOSHUSL YCTYIOB OOpTOB
KapbePOB.

31. ABromaTu3anus npoiecca 00padoTKH Pe3yabTaTOB FTeOMEXaHUYECKOTO0 MOHUTOPHHTA.

32. [loHATHS «TOPHOE JABICHUEY, «OMIOPHOE TABICHHUE.

33. VcinoBus (HopMUPOBaHHS TIEPBOrO, BTOPOIO W TPETHErOo THUIIOB JAedopMaiinii
IIOPOJI BOKPYT BHIPAOOTKHU.

34. 3oHanbpHas A€3UHTETPaLlUs TOPHBIX TOPO/I.

35. Knaccudukanus BeIpaOOTKH BHE 30HBI BIUSHHS OYUCTHBIX Pa0OT MO yCTOWYMBOCTH.

36. XapakTepuCTUKU 30H B MOAPAOOTAHHOW TOJIIE MOPOA MOCIE OKOHYAHHS Ipoliecca
CIBMKEHUS.

37. ®opmsbl neopmanuii mopoa B 06JIaCTH CIBUKEHUS.

38. Pa3Butue neopmanuii ¥ 0OpyIIeHHUH TOPOJT HEMOCPEICTBEHHON U OCHOBHOM KPOBIIH.

39. OcHoBHbIE (aKTOPBI, BIUAIONIME HA YCTOWYUBOCTh MOpoJ KpoBnu. Kinaccuduxarms
C.T. Ky3nemnosa.

40. [IpnurHBI BOSHUKHOBEHHUSI OIIOPHOTO J1aBiieHus. Ero napamerpsi.

41. JlunaMuyeckasi ¥ CTaTUYECKasi COCTABJISIFOIIME OIIOPHOTO JIABICHHUS.

42. OCHOBHbIE CBOMCTBA FOPHBIX MOPO/I.

43. Knaccudukanus cBOWCTBA TOPHBIX MTOPO/I.

44, Kiaccudukanus MEXaHHUYECKHX CBOMCTB TOPHBIX TTOPOJI.

45. Mertoabl oOIpenenaeHus] MPOYHOCTHBIX CBOMCTB TOPHBIX IOPOJ B JaOOPaTOPHBIX
YCIIOBUSX.

46. Metoabl onpeaeneHus: IPOYHOCTH NMOPOJ HATYPHBIX YCIOBHSX.

47. Koapdunuent [lyaccona.

48. IloHaTHe cueruieHrne B TOPHBIX MTOPOJ.

49. Koo puimeHT cTpykTypHOTO ocaabaeHusl.

50. 'eomexaHuka Kak HayKa.

51. MexaHnuueckue sIBJICHHUS M MPOLIECCHl B 36MHOW KOPE, BBI3BIBAEMBIX BO3ICHCTBUEM
TOPHBIX padoT.

52. TloHatue 0 mMaccuBaX TOPHBIX MOPOJ, MX (PU3MYECKHX COCTOSHUSX U BaKHEHIIHX
(U3HKO-MEXaHUYECKUX CBONCTBAX.

53. CBoiicTBa TOPHBIX TOPOJ M MAaCCUBOB: J1e(hOPMHPYEMOCTh, IPOYHOCTH M pa3pyIlICHUE
TOPHBIX MOPOJ M MACCHUBOB.

54. Mexanunueckue MOJENH MIOpPOJ: yIpyrue, JKECTKOIIACTUYECKHE,
YIPYTOIUIACTUYECKUE, PEOJIOTUYECKHE.

55. Teopuu MPOYHOCTH U KPUTEPUH PA3PYLLICHUS IIOPOL.

56. ITlacmopT NOPOYHOCTA TOPHBIX MOPOJ, METOAbl M TEXHUYECKHE CpEJCTBA €ro
MIOCTPOEHUH.

57. 'eomexaHn4YeCcKUe MPOLECCHI, TPOUCXOISAIINE B T€OJIOTUUECKON Cpeie O BIUSHUEM
TOPHBIX pa0oT, ¥ YIIPaBICHUE UMHU.

58. OcobGenHocTy AeOPMHUPOBAHUS U Pa3pyIICHUS MOPOIHBIX MaCCUBOB BOJIM3H 320041,
YCThsI U COTIPSDKEHUI BBIPAOOTOK.

59. ledbopmupoBanue u pa3pylieHHE KPOBIHU, MOYBBI U TOPOJHBIX IETUKOB OYHMCTHBIX
BbIpaOOTOK. 30HBI ONOPHOT'O JIaBJICHUSI B OKPECTHOCTH BHIPAOOTOK.



60. CnBuykeHue MOPOAHBIX MACCHBOB IOJ BIMSHUEM IOA3EMHBIX U OTKPBITBIX FOPHBIX
pabor.

Bonpocwi k sx3ameny 6 cemecmpa

1. Onpexnenenue napaMeTpoB CABHIKEHHSI TOPOIHBIX MACCUBOB U 3¢MHOM MOBEPXHOCTH.

2. l'opHble yaapsl U BHE3alHbIe BHIOPOCHI; UX MPOTHO3 U mpeaynpexaeHue. OCHOBHBIC
HPU3HAKU yIapOONAaCHOCTH MOPO/I.

3. YCTOHYMBOCTH TOpPHBIX BBIPAOOTOK W MOJ3EMHBIX COOpYXeHMH. B3ammopeicTBue
MaccHBa F'OPHBIX MOPOJ ¢ MHKEHEPHBIMU KOHCTPYKLMSAMHU MOJI3EMHBIX COOPYKEHUH.

4. OxapakTepu3yiTe 30Hy BJIUSHUS OYUCTHBIX Pa0OT Ha MOATOTOBUTEIBHbBIC BHIPAOOTKH
BIIEPEIM U 11033/1U JIABBI.

5. [IpokomMmeHTHpYyiiTe nedopManuy mopo KPOBIU MOATOTOBUTEIBHBIX BRIPAOOTOK MPH
UX IPOBE/ICHUM 1103311 JIaBbI.

6. Pacckaxxute 00 ocoOeHHOCTAX aedopMalnmii MOpPOJ KPOBIH IPHU IMOBTOPHOM
UCIIOJIb30BaHUU BBIPAOOTOK U UX IPOBEIEHUH B IIPUCEUKY.

7. CymHOCTb npoliecca IIy4yeHus IOYBbl TOPHBIX BBIPAOOTOK.

8. Hampspxenus u aedopmanuu B ToJIIAX MOPOJL pU MOoApadOTKe U HalpabOTKe.

9. MexaHu3M Npo1aBIUBAIOLIEr0 BO3AEUCTBUS LIETUKOB.

10. CymHocTh MeXaHU3Ma 3alUTHOTO JIeHCTBUS IPU BbIEMKE IUIACTOB B CBUTE.

11. Onpenenenue rpaHul] 3alMILEHHBIX 30H U 30H MOBBIIIEHHOI'O TOPHOT'O J1aBJICHUSI.

12. OcHOBHBIE NPUHLUIIBI UCIIOJIb30BAHMSI 3ALIUTHBIX IJIACTOB.

13. Onenka neopmaruii MacCuBa rOPHBIX MIOPOJI IIPH MOIPAOOTKE BOJOEMOB M OOHEKTOB,
coJiepXKalX TeKy4yle Macchl.

14. CymectBo paboueii rumote3sl mpod. H.A. MyparoBa 0 MexaHH3ME MPOSIBICHUN
TOPHOT'O JIaBJIECHUS B 30HaX TEKTOHUYECKUX HAPYIICHUH.

15. OcHoBHBIE (PAKTOPHI U TAPAMETPHI, BIHUAIONINE HA YCIOBUS POBEICHUS BHIPAOOTOK B
30Hax JU3bIOHKTUBOB.

16. OcoOeHHOCTH MTPOBEACHHUS KBEPIILIATOB U MOJIEBBIX IITPEKOB.

17. IIpoBeeHue ITPEKOB C MPUCEUKONH OOKOBBIX MOPO/I.

18. Crioco0Obl 3a1aHus HANPaBIEHUH KaUTaJIbHbIM U MOJTOTOBUTEIbHBIM BbIPaOOTKaM.

19. Onenka Harpy30K Ha Kpelb KalUTaIbHbIX U OATOTOBUTEIbHBIX BEIPAOOTOK.

20. OneHka ycToMunBOCTH OOKOB IITPEKOB.

21. OcobeHHOCTH TOJX0/1a OYMCTHBIX 3a00€B K pa3pbhIBHBIM HAPYIIEHUSIM C aMILTUTY1aMHU
cBbime 10 m.

22. BeiOop MecTa 1 HallpaBlIeHHsI POBEICHHs pa3pe3HbIX Meuei B 6J10KaX, OrpaHUYEHHBIX
HapyIICHUSIMH.

23. Tlepexo1 METKOAMIUIMTYIHBIX HapYIIEHUH OYMCTHBIMU 32005 MH.

24. Metoauka pacyeTa MpojeToB HapyIIEHHON KPOBJIH B JIaBax.

25. OcoOEHHOCTM TE€OMEXaHMYECKHMX IpOLECCOB MpH  pa3paboTKe  pPYyIHBIX
MECTOPOXKACHUM.

26. JIlunamMuyeckue IBJICHUS B IIaXTaxX U NPUYMHBI UX MPOSBICHUS.

27. Pa3HOBUAHOCTM JUHAMHYECKHMX SBJICHMH M HX KaTeropuu B 3aBUCUMOCTU OT
BBI3BIBAIOIINX 3T SIBICHUS MPUYUH.

28. Kiaccuukanusi aeneHUs TOPHBIX YIAapOB IO CHJIE M XapakTepy IMpOsBIIECHUS
IIPUMEHUTEIBHO K YTOJIBHBIM U PYyJHBIM MECTOPOKICHUSIM.

29. IIpy4rHBI 1 MEXaHWU3M BO3SHUKHOBEHHUS TOPHBIX YIapOB.

30. [Toxa3zaTenu 1 ciocoObl MPOTHO3a CTENEHN YIapOONAaCHOCTH B PA3IUYHBIX YCIOBHSIX.

31. OcoOeHHOCTH BHE3aITHBIX Pa3JIOMOB W TIOJHSTHN TOPOA IOYBHI BBIPAOOTOK IIPH
3aJIETAaHUH T10J] TACCHUBHBIM CIIOEM HENOCPEICTBEHHON IMOYBBl IIACTHUYHBIX WM INPOYHBIX
YIPYTHX TOPOI.

32. IloHsATHE «Ta30IMHAMUYECKOE SIBJICHUE B ILIAXTEM.

33. Pa3HOBUHOCTH Tra30JJMHAMUYECKUX SIBICHUM U CTAJAUN UX MPOTEKAHUSL.



34. XapakTepHble IPU3HAKU BHE3AMHBIX BEIOPOCOB YIJISl U raza, 0COOEHHOCTH BHIOPOCOB
KAMEHHOM COJIM M rasa, IECYaHUKOB M rasa.

35. IlpeacraBineHue MEXaHU3Ma BHE3AMHBIX BBIOPOCOB CTOPOHHUKAMHU I'a30BbIX TUIIOTE3 U
TUIIOTE3 C IPUOPUTETOM FOPHOTO JIABJICHUS.

36. CyIHOCTh SHEPTETUYECKON 1 SHEPTeTUICCKU-CHIIOBOM TEOPUH BHIOPOCOB.

37.  JlomoJHWTENBHBIE  YCIOBUSA,  ONPEACISIIONIME  BEPOSTHOCTh  pa3pyLICHUs
ra30HACHIIIEHHOTO YIJIS HE TOJIBKO C MOBEPXHOCTH 320051, HO U B TITyOMHE MacCHBA.

38. CriocoObI MPOTHO3a BHIOPOCOOMTACHOCTH.

39. ompeneneHue ypoBHS BRIOPOCOOIIACHOCTH MECUYAHUKA U CTEIICHH BBIOPOCOONIACHOCTH
OPOJ.

40. I1IaxTHBIC BOABI M KJIacCHU(UKAIIUSI MACCUBOB TOPHBIX IOPOJ 110 0OBOAHEHHOCTH.

41. 3aKOHOMEPHOCTH JBUKEHHUS BOJIbI B MACCUBAX MOPOJ.

42. Crioco0bl U CXEMbI OCYIIEHUS IIaXTHBIX MOJIEH.

43. OcobeHHoCTH Pa3pabOTKH MECTOPOXKICHUN B MHOT'OJIETHEMEP3IIBIX TIOPOIaX.

44. ®dakTopsl, ONPENEISIONINE YCTOMYMBOCTE MACCUBOB TOPHBIX MOPOA IIPU OTKPBITON
pa3zpaboTKe.

45. pu3HKO-TEXHNYECKUE CBOMCTBA TOPHBIX TOPOJI.

46. I'opHOoTexHUYECKHE (PAKTOPHI YCTOMYUBOCTH OOPTOB KapHEPOB.

47. XapaktepucTtrka (GakTOpOB yCTONYNBOCTH OTBAJIOB.

48. Bugasl geopmaliiii MacCHBOB TOPHBIX TMTOPOJI.

49. OcHOBHbIE IPUYNHBI BOSHUKHOBEHUS OCBINEN U 0OpYIIEHUH.

50. Pa3HOBUIHOCTH OMOJ3HEW, YCIIOBUS U IPUYUHBI UX TIPOSIBICHMUSL.

51. ®unbTpanuoHHbIe AeOpMAIH U X POJIb B YCTOWYUBOCTH OTKOCOB.

52. OcobeHnHocTH AehopMaIHii OTBAJIOB.

53. OcHoBHBIE BUIBI 1e(hOpMaIlHii OTBAJIOB, YCIOBUS M IPHYUHBI MX BOSHUKHOBEHHS.

54. llenb ¥ OCHOBHBIE 33JJa4l T€OMEXaHUYECKOTO KOHTPOJISL Ha Kapbepax.

55. MeTo/1bl TEOMEXaHUYECKOTO KOHTPOJISL COCTOSIHUSL OTKOCOB.

56. KoHTpob O0PTOBBIX MaCCHUBOB.

57. KoHTpOJIb OTBaJIbHBIX HACBHIITHBIX U HAMBIBHBIX MaCCHBOB.

58. Kpenu ropHsIx BBIpaOOTOK U UX POJIb B YIIPaBJIEHUH HANPsHKEHHO-Ae(pOPMUPOBAHHBIM
COCTOSTHUEM MaccHBa.

59. TpeboBaHus K BBIOOPY THUIIA U TAPAMETPOB KPEIIH.

Kpamkue memoouueckue ykaszanus

Llkana oyenxu

Ounenka 5 (35-40 6an110B) - OTBET NMOKA3bIBAET MIPOYHBIE 3HAHUS OCHOBHBIX NPOIIECCOB
U3y4yaeMol MpeIMeTHOH 007acTu, OTIMYaeTcsl INIyOMHOW M MOJHOTOW PAacKphITHS TEMBbI;
BJIa/ICHHE TEPMUHOJIOTUYECKUM alIapaToM; yMEHHE OOBSACHATh CYIIIHOCTb, SIBJICHUH, IPOILIECCOB,
COOBITHH, NlenaTh BBIBOABI M 0OOOIIEHUS, JaBaTh apryMEHTHPOBAaHHBIE OTBETHI, MPUBOAUTH
IpUMeEpHI; CBOOOJHOE BIIAJEHUE MOHOJIOTMYECKON peublo, JIOTHYHOCTh M IOCIEI0BaTEIbHOCTh
0TBETa; YMEHHE IPUBOANUTH MPUMEPBI COBPEMEHHBIX MPo0IeM u3yyaeMoi 00JacTH.

Ounenka 4 (34-24 6anna) - oTBET, OOHAPYKUBAIOIIUI TMPOYHBIC 3HAHHS OCHOBHBIX
IPOIIECCOB M3ydaeMOM NpeIMeTHOM 00IacTH, OTIMYaeTCs IIyOMHOW M MOJHOTOW PacKpBITUS
TEMBbI; BJIaJIEHUE TEPMUHOJIOTMYECKUM alaparoM; yMEHHE OOBSCHATH CYIIHOCTb, SIBICHUM,
IpoIeccoB, COOBITUHM, JlenaTh BBIBOABI M 000OILIEHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
IPUBOJIUTH TMPUMEPHI; CBOOOAHOE BJIAJEHHUE MOHOJIOTMYECKON pedblo, JIOTUYHOCTh U
NIOCJIEA0BATENBHOCTL 0TBETA. OIHAKO AOMYCKAETCs OJHA - ABE HETOYHOCTH B OTBETE.

Ounenka 3 (23-10 6as1a) — OTBET, CBUAECTENBCTBYIONIMI B OCHOBHOM O 3HAHUU MPOIIECCOB
U3yd4aeMoil TpeaMEeTHOW O0O0acTH, OTIMYAOIIUICS HEAOCTATOYHOW TIIyOMHONH W TOJIHOTOMN
PacKpbITUSI TEMbI; 3HAHMEM OCHOBHBIX BOIIPOCOB T€OPHH; C1a00 c(HOPMHUPOBAHHBIMU HaBBIKaMU
aHaJIM3a SIBJICHUM, ITPOLIECCOB, HEJJOCTATOUYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U
OPUBOJIUTH TPUMEPHI; HEJOCTaTOYHO CBOOOJHBIM BIJIAJICHUEM MOHOJIOTMYECKON pedblo,
JIOTUYHOCTBIO M MOCTIeI0BATEIbHOCTHIO 0TBETa. [lomycKkaeTcss HECKOJIBKO OIMOOK B COJIEPKAHUU



OTBETa; HEYMEHHE IIPUBECTH IIPUMED Pa3BUTHUA CUTYallUH, IPOBECTHU CBA3b C IPYTUMHU aCIIEKTaMU
H3y4aeMoi 00I1acTH.

Onenka 2 (9-0) 6aniaa — orBeT, 0OHAPYKUBAIOLIMN HE3HAHUE MPOLIECCOB U3Yy4aeMOil
IPEeIMETHON 00JacTH, OTIMYAIOIIMICS HETITyOOKHUM PAaCKpPBITUEM TE€Mbl; HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH, HEC(OPMUPOBAHHBIMU HABBIKAMHU aHANN3a SIBJICHUH, IPOIECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAaHHbIE OTBETHI, CJIA0bIM BJIaJICHUEM MOHOJIOIMUECKON peublo, OTCYTCTBHEM
JJOTMYHOCTH M ITIOCJICAOBATCIIbHOCTH. HOHyCKaIOTCH CCPLE3HBIC OIIIMOKHU B COACPIKaHNUU OTBCTA,
HE3HaHME COBPEMEHHOW IPOOJIEeMATUKU U3ydyaeMOol 00J1acTH.

5.4 Ilpumepnbl TECTOBBIX 3aJaHU I

Tect 1. CBOMCTBAa MacCCUBOB FOPHBIX OPOJ

3AJJAHUA 3AKPBITOI'O TUITA C BBIBOPOM BAPUAHTOB OTBETA
Bb100p 01HOT0 WJIN HECKOJIBKUX BAPMAHTOB OTBETA

Bb100op 01HOT0 NPABUJILHOIO OTBETA

IIpouuTaiiTe Bonmpoc Wwiu 3ajanue. BoioepuTe npaBujibHbIN 0TBETA, 3aAIIUIINTE €r0 B
BH/Ie OYKBBI

1. Yro Takoe aHM30TPONHS T'OPHOM NMOPOABI?
a) OnMHaKOBBIE CBOMCTBA BO BCEX HAINPABIICHUSIX.
0) Pa3nuuHble CBOMCTBA B Pa3HBIX HAIPABICHUSIX.
B) OTCyTCTBUE CIOUCTOCTH.

r) Boicokast mopucTocTs.

Orser:

2. Kakoii 3j1eMeHT CTPYKTYpbl MAacCMBa TOPHBIX MOPOJ XapaKTepu3yeT
TPELIUHOBATOCTH?

a) briouHoCTb.

0) CJIoUCTOCTSb.

B) Tpeuuns!.

r) Bxirouenus.

OrtBer:

3. Kakasm xapakTepuCTHKa TOpPHOl MOpPOABI OTpaxkaeT e¢é CONMPOTHUBJIEHUE
Pa3pyLUCHHIO NPH CKATHH?

a) [Ipenen mpoYHOCTH MPHU PACTIKEHUU.

0) [Ipenen mpoyHOCTH MIPH CHKATHH.

B) Moayns ynpyrocru.

r) Koadppuument Ilyaccona.

Otser:

4. Yto Takoe CTPYKTypHOe 0c/1a0JIecHHe TOPHOIl MOPoAbI?

a) CHIDKEeHHE IPOYHOCTH U3-3a HAJIMYMSI TPEIIUH U CIIOMCTOCTH.

0) YBenuueHue NPOYHOCTH U3-32 YIUIOTHEHHUSI.

B) 3mMeHenune 1ipera mopoisl.

r) [loBbIIEHNE TEMIEpaTypbl TOPOJIBI.

Otser:

S. Yro siB/IfeTCHA OCHOBHOI NMPHYMHONW BO3ZHUKHOBEHUS HANPSKEHUIl B MaccuUBe
rOpHBIX nopoa?

a) ATMocdepHoe JaBlIeHHeE.

6) Hanuuue Bonibl B mopax.



B) TemnepaTypa OkpysKarolein cpesl.

r) ['paBuTanimonHoe moje 3eMiu.

OTger:

6. Kakue Hanpsi;keHUs1 HA3bIBAIOTCH TEKTOHUYECKUMH ?

a) HampspkeHus, BbI3BaHHBIE BECOM BBILLIENIEKAIINX TIOPOI.

0) Hanpsoxenusi, BbI3BaHHBIE MTEPEMELICHUEM TEKTOHUYECKUX TUIHT.

B) Hampsixenusi, BbI3BaHHBIE TEMIIEPATYPHBIMUA U3MEHEHUSIMH.

r) HanpspkeHus, BbI3BaHHbIE HAJTMUYKUEM BOJBI.

OrtBer:

7. Kak u3meHsieTcsi IPOYHOCTHb T'OPHBIX MOPOJ € yBeJIMYeHHeM IJIyOuHbI?

a) YBeIuuuBaeTcs.

0) YMeHbIIaercs.

B) He uzmensiercsi.

r) CHauana yBeIMYUBaETCs, IOTOM YMEHbILIAETCSI.

OrtBer:

8. UTo0 nNpoucxXoauT ¢ MOPUCTOCTHIO TOPHBIX MOPOJ € YBeJIHYeHHeM IJIyOHuHbI?

a) YBeIMuMuBaeTcs.

0) Ymenbiraercs. (IIpaBunbHbII OTBET)

B) He usmensercs.

r) CHauana yMeHbIIAeTCsl, IOTOM YBEIUYUBACTCS.

Otser:

9. Kak Bi1MsieT HHTPY3Hsl MArMbl HA BMelIaoe ropHbie NOpoabl?

a) YMeHbIIaeT X NPOYHOCTbD.

0) He oxa3bIBacT BIHSHUS.

B) YBEJINYUBAET UX IOPUCTOCTD.

r) 3MeHsieT ux MUHEpaJIbHBIN COCTaB U CTPYKTYPY.

Otser:

10. Yto Takoe OpekyHpPOBaHME TOPHBIX MOPOJ B 30HAX Pa3JIOMOB?

a) [lpobGneHue mopo1 Ha yriioBaThle OOJIOMKH.

6) CrinaxuBaHue MOBEPXHOCTH MOPO/I.

B) PacTBOpeHue nopos Bo10i.

r) YBenauueHue NpoYHOCTH MOPO/I.

Otser:

11. Kak BJausieT NOBbIlLIIeHHE TEMIIEPATYPHI HA NPOYHOCTH TOPHBIX MOPOA?

a) YBeJIMUUBACT.

0) He Biusier.

B) YMeHbILIAET.

r) 3aBUCHUT OT THUIIA TOPOJIBI.

Otser:

12. Kakoe BiIusiHMe OKa3bIBaeT NOPOBOe JaBjeHHE BOAbI Ha 3(pdeKTHBHOE
HanpsizkeHHe B nopoje?

a) YBennuuaeT 3(ppeKTUBHOE HAPSKEHHE.

0) He Biuser.

B) YMeHbIaeT 3QPeKTUBHOE HAMIPSHKEHHUE.

) 3aBUCHUT OT TeMIIEPaTypPhl BOJIBI.

OrBer:

3AJJAHUE HA OIMPEAEJEHUE COOTBETCTBUS

IIpounTaiiTe BONPOC WJIM TEKCT 3aJaHUA. YCTAHOBUTE NPABHIbHOE COOTBETCTBHE
Me:kay daeMeHTaMu. IIpaBuiibHBbIC OTBETHI HAMMIINTE B BU/e OYKBbI H COOTBETCTBYIOLICH
eil nudpml.

13. ConocraBpTe THIIBI TOPHBIX MOPOJ € MX XapPAKTEPUCTHKAMM:



a) Marmaruueckue nopoabl

0) OcatouHbIC TTOPOIBI

B) MeTtamopduueckue moposl

r) TekToHHYeCKHEe MOPOIbI

BapuaHnrsbl:

1. ObpazoBanuch B pe3yjibTaTe MpeoOpa3oBaHUs APYTUX MOPOJA MOJ BO3AEHCTBUEM
TEMIIEPATYPHI U JTABICHHUSL.

2. O6pa3oBaiuch B pe3yjbTaTe 3aCTHIBAHUS MarMbl.

3. O6pazoBanuch U3 OOJIOMKOB APYTUX MOPOJ] HIIK XUMUYECKUX OCAJIKOB.

4. ITpoucxonasT B pe3yibTaTe IBHKEHUS 3€MHOU KOPbI

3anumure BoiIOpaHHble NMQPHI MO COOTBETCTBYIOIIUMHU OyKBaMu:
a 0 B r

14. ConocraBpTe MeXaHH4YeCKHE CBOMCTBA FOPHBIX MOPOJ € UX ONpeAeIeHUSIMHU:

a) [Ipenen npoyHOCTH MpH CKATUN

0) [Ipemen mpoYHOCTH TIPH PACTSKEHUN

B) Monyne ynpyroctu

r) Koappunment [Tyaccona

BapuanTtsi:

1. OtHomeHKe nonepeyHor aedopMaluu K MpoI0JIbHON AepopMalu Ipyu OJHOOCHOM
HaInpsKeHUU.

2. HanpsbkeHue, Nmpu KOTOPOM MaTepuall HAYMHAET pa3pyllarbcs MOJ JAEHCTBUEM
C)KMMAIOIIEH CHJIBL.

3. Mepa XecTKOCTM MaTepuana, I[I0Ka3bIBAIOLasi €ro CONPOTHUBIEHUE YIPYroi
nedhopmaruu.

4. HanpspbkeHue, NMpu KOTOPOM Marepuall HAYMHAET pa3pyllarbcs MOJ JAEHCTBUEM
pacTITUBAOLIEH CUJIBI.

3anummre BbIOpaHHble HUGPHI 0] COOTBETCTBYIOIIMMH OYKBAMM:
a 0 B r

15. ConocTaBbTe THNIBI HANMPSI)KEHUIA ¢ UX HCTOYHUKAMM:

a) BepTukanbHbIe HANPSHKCHUS

0) I'opuzoHTaNbHbIE HANPSKEHUS

B) TeKTOHHYECKHE HATTPSKCHUS

r) OcTaTouHble HAPSHKEHUSI

Bapuanrsbr:

1. Hanpsbxenusi, 00ycioBII€HHBIE IpoLieccaMy JeopMaIiy 3¢ MHOH KOPBI.

2. HanpspkeHus, BO3HHKAWONME B pe3yabTaTe TI'PABUTAIIMOHHOTO BO3JACHCTBHUS
BBILIEJIEKAIIHIX TTOPO/I.

3. HanpspkeHusi, COXpaHUBIIMECS B IOPOJIE TIOCIIE CHATHS BHEITHEH HArPY3KH.

4. HanpsikeHusl, BO3HUKAOIIHE H3-32 00OKOBOTO TABJICHMUS, TUTOCTATUIECKOTO TaBICHUS U
TEKTOHHYECKUX MTPOIIECCOB.

3anummTe BbIOpaHHbIE HU(PPHI 101 COOTBETCTBYKOIIUMH OYKBaMM:
a 0 B r

16. ConocraBbTe GakTOPHI IVIyOMHBI ¢ UX BJIMSHMEM HA CBOICTBA FOPHBIX NMOPOA:
a) YBeJIn4eHue 1aBiIeHus

0) YBenuueHue teMrepaTypbl

B) YMEHbILIEHNUE IOPUCTOCTH

r) YBenuueHue nNpo4HOCTH



BapuaHrsbl:

1. IIpUBOIUT K CHIYKEHUIO MEXX3EPHOBOM CBSI3M U OCJIA0JIECHUIO ITOPOIBI.
2. CiocoOCcTBYET YIUIOTHEHHIO TIOPOJT M YMEHBIIICHUIO 00beMa TIop.

3. YBenuuuBaeT CONMPOTUBIECHUE MOPOJ AehopMaliy U Pa3pyIICHHUIO.
4. BbI3bIBaeT YIUIOTHEHUE U Ae(hOpMAIiio 3€peH MOPOIbI.

3anummre BbIOpaHHble HUGPHI 10 COOTBETCTBYIOIIMMH OYKBaAMM:
a 0 B r

17. ConocraBbTe reoJIOrH4YecKre CTPYKTYPhI C MX BJIAMSIHHEM HA TOPHbIE MOPO/bI:

a) UnTpy3un

0) Paznomsl

B) 30HBI TPEIIMHOBATOCTH

) 30HBI CMATHS

BapuaHnrsbl:

1. O6nacTu C MOBBIIIEHHOW KOHLIEHTPALUEN TPELH, CHUKAOIIUX IPOYHOCTH MTOPOJI.

2. OOnactu, TOE TOpHBIE TOPOIBI IOABEPIVIMCH IUIACTUYECKON JegopManuu U
U3METbYCHHUIO.

3. BBI3BIBaIOT M3MEHEHHE MHMHEPAJIBHOTO COCTaBa M CTPYKTYPHI MOPOJ B PE3yJbTaTe
TEPMHUYECKOTO BO3ACHCTBHUS.

4. O6nactu, T/Ie MPOU3OIIET Pa3pbiB CILIOMIHOCTH MOPOJI C OTHOCUTEIIBHBIM CMEIICHUEM
OJIOKOB.

3anummTe BbIOpaHHbIE HU(PPHI 101 COOTBETCTBYKIIUMH OYKBaMM:
a 0 B r

18. ComnocraBbTe (paKkTOpHI OKpYXKaAOUIEH Cpeabl ¢ UX BO3AeCTBHEM Ha TIOPHbIE
NOPO/bI:

a) [loBeIIeHUE TEMIIEPATYPHI

0) YBenuueHue mopoBoro JaBJICHUs

B) Hannume arpeccuBHBIX Ta30B

r) U3MeHeHue BiIa)kHOCTH

BapuanrsbI:

1. BeI3bIBa€T XMMHUUYECKYIO KOPPO3HIO U PA3pyLIEHUE MUHEPAJIOB.

2. CHuxaet 3(ppeKTUBHOE HANPsHKEHNE U YBEIMUUBAET PUCK JAe(OopMariHii.

3. [IpBOIUT K TEPMUYECKOMY PACUIMPEHUIO U BOBHUKHOBEHUIO TPEIUH.

4. Be3piBaeT HaOyxaHue WM YCaJIKy MOPOJ, U3MEHSI UX 00bEM U IPOUYHOCTb.

3anummre BoIOpaHHbIe HUQPHI 10 COOTBETCTBYIOIMMH OyKBaAMM:
a 0 B r

3AJJAHUA OTKPBITOI'O THUITIA
BBox pa3BepHyTOro 0TBeTa (TEKCTOBOE MOJIE)

IIpounTaiite 3aganue. Hanumure NpaBUIbHBINA 0TBET HANIUIIUTE B BU/AE TEKCTa
19. OnumMTe OCHOBHBIE 3JIEMEHTBI CTPYKTYpPbl MACCHMBAa TOPHBIX MOPOX M
00BSICHUTE, KAaK OHM BJIMSIIOT HA €ro CBOICTBA

Ortser:

BaoyHocTs!

20. O0bsicHUTe, YTO TaKoe CTPYKTypHOe Oc/1a0J/ieHHe TOPHBIX IOpPOA M KaKue
(paxTopsI ero 00yc/1aBIUBAIOT.



OTtBeT:

21. OnumuTe OCHOBHbIE HCTOYHUKHU HANPSKEHUH B MacCHMBe T'OPHBIX MOPOJ U MX
BJIMSIHME HA YCTOMYNBOCTH TOPHBIX BHIPA0OTOK

OTBeT:
22. Kak wu3MeHAWTCS (PU3MKO-MeXaHHYECKHEe CBOWCTBA TOPHBIX MOPOX C
yBeJIMYeHHEeM TJIyOMHBI 3ajleraHusl, ¥ Mo4YeMy 3TO MPOUCXOTUT

OTtBeT:

23. OnummMTe, KAK HU3MEHSKTCH CBOMCTBAa TOPHBIX NMOPOJA B 30HAX HHTPY3UH U
Pa3pbIBOB, U O0BSICHUTE MPUYUHBI 3TUX U3MEHEHUI.

OTtBeT:

24. OHHHIHTe, KaK HU3MEHCHHE TEMIICEPATYPHBLIX, THAPO- H Tra3odMHAMHYCCKHUX
yCJIOBPIfI MOKET BJIUATH HA yCTOﬁ'—IHBOCTb MacCCuBa ropHbIX IIOPO1.

OTser:

Kpamxue memoouueckue yxkazanus

Llkana oyenxu

Kpurtepuu onieHuBaHus1 YCTHOTO 0TBeTa (9K3aMeH)

Onenka 5 (35-40 6a110B) - OTBET MOKA3bIBAET IPOYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB
U3y4yaeMol IpeIMEeTHOH o00JacTu, OTIMYaeTcsl INIyOMHOW M MOJHOTOW PAacKpbITHS TEMBbI;
BJIa/ICHE TEPMUHOJIOTUYECKUM alllapaToM; yMEHHUE OOBSACHATh CYIIIHOCTb, BJIEHUH, IPOLIECCOB,
cOOBITHH, NlenaTh BbIBOABI M 00O0OIIEHHUs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOIUTH
IpUMEpBI; CBOOOJHOE BIIAJCHUE MOHOJIOTMUYECKON Peublo, JIOTMYHOCTh U IOCIIEI0BaTEIbHOCTh
0TBETa; YMEHHE IPUBOAUTH MPUMEPBI COBPEMEHHBIX MPo0IeM u3yyaeMoi 00JacTH.

Ounenka 4 (34-24 0anna) - orBeT, OOHApPYXUBAIOLIUN IMPOYHBIE 3HAHHUS OCHOBHBIX
IPOIIECCOB M3y4aeMOM NpeIMeTHON 00NacTH, OTIMYaeTCs IIyOMHOM M MOJHOTOW PacKpBITUS
TEMBbI; BJIaJIEHUE TEPMUHOJIOTMYECKUM allaparoM; yMEHHE OOBSCHATH CYIIHOCTb, SIBICHUM,
IpoIecCcOB, COOBITUHM, JienaTh BBIBOABI M 000OILIEHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
NPUBOJIUTH TMPUMEPHI; CBOOOAHOE BJaJ€HUE MOHOJIOTMYECKOH pedblo, JIOTUYHOCTh U
IIOCJIE0BATENBHOCTL 0TBETA. OIHAKO AOMYCKAEeTCs OJHA - ABE HETOYHOCTHU B OTBETE.

Ouenka 3 (23-10 6as1;1a) — OTBET, CBUJIETEIHCTBYIONINN B OCHOBHOM O 3HAHUU MPOIIECCOB
U3y4aeMoil TpeaMeTHOW OO0NacTH, OTIMYAIOIIUNACS HEJOCTATOYHOW TIYyOMHOW W TOJHOTOU
PACKpBITUSI TEMBI; 3HAHMEM OCHOBHBIX BOIIPOCOB TEOPHH; €1a00 c(hOPMUPOBAHHBIMU HAaBbIKAMU
aHaJIM3a SIBJICHUH, ITPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM J]aBaTh apryMEHTHUPOBAHHBIE OTBETHI U
IPUBOJIUTH MPUMEPBI; HEJOCTaTOYHO CBOOOJHBIM BIJIAJIEHUEM MOHOJIOIMYECKOH pPEYblo,
JIOTUYHOCTBIO M MOCTIeI0BATEIbHOCTHIO OTBETA. [loycKkaeTcss HECKOJIbKO OUIMOOK B COJIEpKAHUU
OTBETAa; HEYyMEHNE MPUBECTU MPUMEP PA3BUTHUS CUTYAIH, TPOBECTH CBS3b C IPYTMMHU aClIEKTaMU
U3y4aeMoi 00JIacTH.

Ounenka 2 (9-0) 6anaa — orBeT, 0OHAPYKUBAIOLIUMN HE3HAHUE MPOIIECCOB U3ydaeMOil
IpeIMETHOW 00J1aCcTH, OTIMYAIOIIUNACS HETITyOOKHM PACKPBITUEM TEMBI; HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, HECHOPMHUPOBAHHBIMU HAaBbIKaMU aHAJIN3a SIBJICHUM, MPOLIECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAaHHBIE OTBETHI, CIA0bIM BJa/IEHUEM MOHOJOTHUECKON pedbio, OTCYTCTBHEM
JIOTUYHOCTH U MOCJEA0BaTENbHOCTH. JlomycKaloTes cepbe3Hble OMMOKN B COJEPKaHUU OTBETA;
HE3HaHHE COBPEMEHHOW MPOoOJIeMaTUKU U3y4yaeMoi 00J1acTH.



KJIIOYHU K OHEHOYHBIM MATEPHUAJIAM 110 JTIUCHUIIJIMHE
«'EOMEXAHUKA»

5.1 OTBeTHI HA TECTOBLIE 3aJaHUSA

OtBeTtnl K TecTy 1 «CBOMICTBA MACCUBOB T'OPHBIX ITOPOIY:
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19. bmounocth: Pa3mep u ¢opma OTACIBHBIX OJIOKOB, ONpEIC/IIeMbIC TPEIIUHAMU M
paziaoMaMu. BiusieT Ha yCTOMYMBOCTh MAaCCHBA U IPOHULIAEMOCTb.

TpemunoBarocts: Hamuuue M XapaKTEpUCTHKU TpPEUIMH (OpUEHTaLus, pPacKphITHE,
3anojHeHue). OnpeenseT NpOHUIAeMOCTh, IPOYHOCTh U Ae(OPMUPYEMOCTh MACCHUBA.

Crnoucroctb: Hanuuue ciioeB pa3iInyHOro COCTaBa U CBOWCTB. BiuseT Ha aHU30TPONHIO
CBOICTB MaCCHBA.

Bxmouenusa: Hanumuuve WMHOpOAHBIX Ten (Hampumep, JUH3, Kui). Moryr cos3aaBath
JIOKQJIbHBIE KOHLIEHTPALMY HANIPSPKEHUHM U BIIMATH HAa IIPOYHOCTb.

20. CtpykrypHOE ocnalbieHHe — 3TO CHIKEHHE MPOYHOCTHBIX XapaKTEPUCTUK TOPHOMH
mopoabl MO CPaBHCHHUIO C MPOYHOCTHIO €€ MUHEPAJIBbHBIX 3€PCH WM KPUCTAJUIOB M3-3a HAJIUYUA
Ne(QeKTOB CTPYKTYpHI (TPELIUH, CIOMCTOCTH, ITOP, MUKPOTpeLrH). PakTopbl, 00ycaaBInBaroIe
CTPYKTYpHOE Ooci1a0eHHe:

Hanuuue tpemuH: VYMEHbIIAIOT IUIOLIAJb KOHTAKTa MEXIY 3€pHaMH, CHMKAIOT
COIIPOTHUBIIEHUE JePOPMALIUAM.

Crnoucrocts: CHM>KAeT IPOYHOCTH MOPO/Ibl B HAIIPABIICHUH, IEPIEHAUKYISIPHOM CIIOSIM.

ITopucrocts: YMeHblaeT miomaab 3p(GEeKTUBHOIO CEYSHMs, CHUXKAeT MPOYHOCTh HpU
CKATHUU U PACTSKEHHH.

Muxkpotpemunsl: KoHIIEHTpaTOphl HAINpPsHKEHUH, MPUBOISALIME K IPEKICBPEMEHHOMY

pa3pyIIeHHro.

21. T'paBuTarnonHoe mosie 3emin: Bec BBIIENeKanumx MOPOJ CO3/1aeT BEPTHKAIbHOE
HaIpsKEHUE.

TexTonnueckue mporeccrl: JBrkeHHe IUTOCHEPHBIX IUIMT CO3/1a€T TOPU3OHTATLHBIE
HaIpPsSHKEHUS.



Tepmuueckue HanpsbkeHus: MI3MeHeHMe TeMIiiepaTypbl IOPOJbI BbI3BIBACT PACIIMPEHUE
UJIM CKATHE, YTO IMPUBOIUT K HAIIPSIKEHUSAM.

Octarounble HanpspkeHUs: HanpspkeHus, BOSHHMKIIME B IPOLUIOM M COXpPaHUBLIMECS B
opoJe.

22. TlpoyHOCTh MOPOJ yBEIUYUBAETCS: 3a CYET YIJIOTHEHHUS MOPOJbl U YMEHBLICHUS
HOPUCTOCTH.

[Topucrocts ymenbiaercs: [lon gaBieHneM BhILIEIESKAIIMX TOPOJI MOPHI CKUMAIOTCS.

[TnoTHOCTH yBenmuuMBaeTCs: 3a CYET YMEHBIUICHUsI 00beMa Top.

Temnepatypa yBenuunBaercs: ['eorepMuueckuii rpaJueHT NPUBOAUT K HATPEBY MOPOJ.

23. B 30HaxX UHTpY3UH:

[Topoap! MOABEPrarOTCs TEPMUIECKOMY BO3JICHCTBHUIO, UTO MOXKET IPUBECTH K M3MEHEHUIO
MHUHEPaIBHOTO cocTaBa (MeTaMOp(HU3M), YBETUUCHHUIO TPOYHOCTH (B CIydae 3aKaJCHHBIX TIOPOJ)
WJIM CHMPKEHUIO TPOYHOCTH (B CIIydae Meperpena).

Bo3HuKaroT 30HbI KOHTAKTOBOT'O METaMOp(pU3Ma C H3MEHEHHBIMU CBOMCTBAMH.

B 30Hax pa3pbIBOB:

[Topoasl paspymatorcs, ApoOATCS U TMepeMElIUBarOTCs, 00pa3ys OpeKYHMH U TIUHBI
TPCHHSIL.

[IpoyHocTh TMOPOA CHMKAETCS U3-3a HAPYIIEHUS CIUVIOINIHOCTH M yBEIUYCHHUS
TPEIINHOBATOCTH.

[ToBpIIaeTCsi MPOHUIIAEMOCTD JIJIsl BOJBI U Ta30B.

OTH U3MEHEHUS CBS3aHBI C MEXaHHMYECKUMU JedopmanusmMu (pa3ioMbl) U TEPMUICCKUM
BO3/ICIICTBIEM (MHTPY3UH).

24. TemneparypHble u3MeHeHMs: HarpeB mnopox nOpUBOAUT K  PaCIIMpPEHHUIO,
BO3HUKHOBEHHUIO TPELIMH M CHUXXEHHUIO MPOYHOCTU. OXJaKIE€HUE MOXKET BbI3bIBaTh CXKAaTHE U
00pa30BaHUE HOBBIX TPELIHH.

I'unpoaunamuueckue ycnoBus: [loBblllieHME MOPOBOrO JaBJIEHHUS BOJbI CHUXKAET
3 PEeKTUBHOE HANpsHKEHWE M yBEIMYUBAaeT puUck aedopmanuii u oOpymenuil. Lluxindyeckoe
YBJIQKHEHUE U BBICBIXaHUE MOPOJ MOXKET MPUBOANUTD K UX pa3pyLICHUIO.

INazogunamuyeckue ycnoBusi: Hamuuue ra3oB B mopax nopoj (HarnpuMep, MeTaHa) MOXKET
co3daBaTh JIONOJHUTEIBHOE JaBJICHWE U YBEIMYMBATh PHUCK BHE3AMHBIX BHIOPOCOB.
Koppo3noHHoe BO3A€MCTBHE ra30B MOXKET CHUXKATh IPOYHOCTD ITOPOJ.

Bce 3t (pakTopbl MOTYT CYIIECTBEHHO BIMSATH Ha YCTOWYMBOCTh MAacCHBa FOPHBIX OPOJT
1 0€30MacHOCTb TOPHBIX padoT.

OtBeThI K TecTy 2 «METo bl MCCIIEJOBAHUS T€OMEXaHNIECKUX IIPOIIECCOBY:
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10. MKD3: [IpeumytiecTBa - YHUBEPCATLHOCTD (ITOJIXOIUT JJIST MOJCITUPOBAHUS CIOXKHBIX
Te0JIOTHYECKUX CTPYKTYp, HETMHEHHBIX MaTepHajoB U Pa3sHOOOPA3HBIX T'PAHUYHBIX YCIOBHI),
BO3MOKHOCTh aHaiM3a JAedopMaIfii 1 HaNpsHKeHW BO BCel pacueTHoi obmactu. Hemgocratku -
TpeOyeT AMCKpEeTU3aluu BCero oobemMa (4TO MOXKET ObITh BBIYMCIUTENIBHO 3aTPaTHO), CIOMKHO
MOJICIIUPOBATH OECKOHEUHBIC UITH TTOJTyOECKOHEYHBIE 00JIaCTH.
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MI'D: IlpeumymectBa - TpeOyeT IUCKPETHU3AIMU TOJBKO TPAHUIBI (YTO CHIKACT
BBIUMCIIUTENBHBIE 3aTPAaThl, 0COOCHHO IS 33/1a4 ¢ OOJIBIITUM 00BEMOM), XOPOIIO TMOIXOAUT ISt
MOJICIIMPOBAHMs OECKOHEUHBIX O0JIacTel (HarmpuMep, MacCuB TPYHTa BJAAIH OT COOPYKEHHS).
Henmocratku - CHOKHO MOJENMPOBATH HEIMHEMHBIE MaTEpUallbl, TPEIIMHOBATBIE CpPEIbl U
BHYTPEHHUE HEOJHOPOIHOCTH, TpeOyeTcst 0oJiee CI0KHasi MaTeMaTHIecKasi pOpMyITHPOBKa.

11. Teomerpudueckoe MOAOOME — ATO COXPAHECHUE MPOTOPIHA MEXKIY MOJACIBI0 U
IMPOTOTHUIIOM. Baxno A1 KOPPEKTHOI'O MaCH_ITa6I/IpOBaHI/IH PE3YJIbTATOB W AaJICKBATHOI'O
MOACIINPOBAHUA TOBCACHUA IIPOTOTHUIIA.

12. VYcranoBka: B mpoOypeHHYIO CKBaXMHY YCTAHABIMBACTCS WHKIMHOMETpPUYECKAs
TpyOa, KeCTKO 3akperieHHas B rpyHTe. Ha TpyOe mmeroTcst cnienuanbHble Ta3bl (KaHaBKH) T10
BCEU JUIMHE.

[Mpunmun pabotel: MHKIMHOMETpUYECKUI 30HI (TellekKa C JaTYUKaMH HaAKIIOHA)
OIyCKaeTcsi B TpyOy M mepemeniaercss mo maszaM. J[aT4uku u3MepstoT Yroj HakiioHa TPYObl
OTHOCHUTEIIbHO BEPTUKAIM Ha Pa3HbIX TITyOnHAaX.

Monutopunr: IloBTopHBIE H3MEpeHHMs HAKJIOHA TPYObl MO3BOJSIOT OIPENEIUTh
U3MEHEeHUs B ee JeopMaluu cO BpeMEeHeM. JTH W3MEHEHMs] MHTEPIPETUPYIOTCS KaK CABUTU
IPYHTa, YKa3bIBAIOLIUE HA ABUKEHUE OMOJ3HA. TOYHOCTh U3MEPEHMI MO3BOJIAET BBIABIIATD AAXKE
HEeOOJIbIINE CABUIH, YTO Ba)KHO Ul MPOTHO3UPOBAHMS U NPEAOTBPALICHUS KaTaCTPO(YUUECKUX
coObITHi. JlaHHBIE C MHKIIMHOMETPA TaK)Ke UCTIONB3YIOTCS I KaTHOPOBKU YHMCIEHHBIX MOJIEIEH
OIIOJI3HEBBIX IIPOLECCOB.

OtBeTnl K TecTy 3 «['eoMexaHnUYeCKHUE IIPOLIECCH] B MACCUBAX IIOPOJI IIPH TOA3EMHON
a3paboTKe)
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1. a4, 61,82, 13
12. a3, 64, B1, 12
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14. a3, 601, B4, 12
15. a4, 62, B1, 13
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16. HampspkeHHBIM COCTOSIHHEM MacCUBa: BendrHa 1 OpueHTAIHS HATTPSDKSHUH.

IIpo4HOCTHBIMU XapaKTEPUCTUKaMHU IOpOA: [Ipener MpoyHOCTH Ha CKATUE U PACTSIKECHUE,
MOJYJb YIIPYTOCTH.

TpewmunHoBarocTeO: Hannune u opreHTanys TpeuyH, UX paCKpbITOCTh U 3aII0JHEHUE.

I'eomeTpueii BeipaboTku: @opMa U pa3Mep MOMEPEUHOTO CEUEHUs BEIPAOOTKH.

BpemennbsiMu akTopamu: BeiBeTpuBaHue, yBiIakHEHHE TOPO/I.



17. OGecnieuenus Oe3zomacHocTu: [IpenoTBpaiieHne BHE3AMHBIX W HEKOHTPOJIUPYEMBIX
OOpYIICHH, YTPOKAIOIINX KUZHU padOUHUX.

VYnpasieHus TOpHbIM JaBiieHHeM: KoHTpomupyemoe o0pyieHue mo3BosieT 3 (HEeKTUBHO
nepepacnpeensiTh TOpHOE JIaBJICHHUE.

MUHHMMH3aMU TIOTEPh MOJIE3HOTO HCcKomaeMoro: [IpemoTBparieHue pa3yOoKUBaHUS
PYIBI WM YTIIs1 OOPYIICHHBIMU TTOPOIAMHU.

CHwxenus nedopmariuii 3eMHOU moBepxHocTH: KoHTpommpyeMoe oOpyIIeHne mo3BoJIseT
MPOTHO3MPOBATH M YMEHBINIATH HETATUBHOE BIIUSHUAE HA 3€MHYIO IOBEPXHOCTb.

OddexTrBHON pabOTHI OYMCTHOrO KoMILIekca: OOecneueHre CTaOMIBHOW pPaboOThI
000py/I0BaHUs U BBIBO3KH OOPYIIIEHHON MacCHI.

18. Ilo mepe mpuOIMKEHUS] OYHCTHOTO 32005 K KamHMTaJIbHON BBIPAOOTKE, OMOPHOE
JlaBJICHNUE!

CHauasa He3Ha4YUTEJIbHO Bo3pacTaeT: B o0macTu BIMAHUSA OYUCTHBIX padoT.

3areM pe3ko yBenuumBaeTcs: HemocpencTBEHHO mepen KanmuTaldbHOH BBIPAOOTKOM,
00pa3ys 30Hy KOHLEHTpALUU HaNpPsHKEHUI.

Hocturaer mMakcumyMma: Ha HEKOTOpOM pacCTOSIHUM OT KOHTypa BBIPAOOTKM BIyOb
MaccuBa. BennunHa 3T0oro MakcumMyMa 3aBUCHT OT MHOTHX (haKTOPOB.

ITocne mpoxoskaeHust 3a0ost ymenbmiaerca: Ilo mepe ynaneHus OdMCTHOTrO 3abod,
BbIpa0OTKa MOMAaIaeT B 30HY Pa3rpy3KH.

19. Yeunuts kpenb: [Ipumenenue 6osee MOIIHON Kpenu, aHKepOB, HAOpHI3r-0eToHa.

[IpoBoauTh perynasipHblii MOHUTOPHUHI: M3Mmepenue nedopmanuii BoIpaOOTKH, KOHTPOJIb
COCTOSIHUS KPETIH.

Cobmo1aTh peXUM MPOBETPUBAHUS: Y 1aJICHUE Ia30B, BBIACIAIOIIMXCS U3 OOpYILIEHHBIX
HIOPOJI.

OrpanuuuTh JOCTyN nepcoHana: B Hanbosee onacHble yuacTKU BHIPAOOTKH.

Pazpabotate maH sBakyauuu: Ha ciydaii aBapuiiHON cUTYyaluu.

[IpumensaTs onepexatronme mepsl: Hanpumep, pa3rpy304Hble CKBaKUHBI MW LIEIIH.

20. VYder TreoJOTHMYECKHX U THAPOTCOJIOTUYECKUX YCIOBHUA TIPU IUIAHUPOBAHUHU
noJpabOTKN HEOOXOIUM, TOTOMY UTO:

I'eonornueckoe cTpoeHHe OmpeAesnseT xapakrep aedopmanuii nmosepxHoctu: Hammune
Pa3JI0MOB, CIIOEB C pa3IMYHBIMU CBOHCTBAMH BIIMSET HA BEIMYMHY U pacpeesieHHe OCETaHnui 1
C/IBUTOB.

I'maporeonorndeckre ycaoBUs BIUSIOT HA YCTOWYMBOCTH TOpoa: OOBOIHEHHBIE TTOPOIBI
MeHee YCTOWYMBBI U OoJsiee oJBEpKEHbI eopManusM. MI3MeHeHne ruipoIorHueckoro pexnuma
MOYKET MPUBECTH K aKTHMBHU3AIINHU OTMOJ3HEH U IPOCAIOK.

ITonpaboTka MOXXET M3MEHHUTh Tuaporeosoruyeckuit pexum: OOpa3oBaHHE TpEIIUH B
MIOPOJIaX MOKET MPUBECTH K N3MEHEHHUIO HAIIPABJICHUS TOTOKOB MIOI3€MHBIX BOJI, 3200JIa4NBaHUIO
WIN OCYILICHHUIO TEPPUTOPUA.

Oro BiMgeT Ha BBIOOp cmocoba M mMmapamMeTpoB MoApabOTKU: [l MUHUMH3AUU
HETaTHUBHBIX MOCIIEICTBUM.

OtBeTH K TECTY 4 «OcobeHHOCTH IIPOSBICHUI TOPHOTO JAABJICHUS B 30HAX BIMSIHMS
Pa3pBIBHLIX HAPVIICHHI))
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YBenuuuBaeT KOHIEHTPAIMIO HaNpspKeHUi: BOm3u minockocTel pa3pbIBOB IPOUCXOIUT
IepepacnpeelicHue  HalpsDKEHUH, YTO MOXKET IPUBECTH K HMX  JIOKAJIBHBIM
KOHLEHTPALUSIM.

CHmwkaeT DPOYHOCT MaccuBa: JIM3BIOHKTUBBI SBIAIOTCA 30HAMM  IIOBBILICHHON
TPEUIMHOBATOCTH U OCIA0JIEHUS TTOPOJI, YTO CHIKAET OOIIYI0 yCTOWYMBOCTh MAaCCHBA.
W3meHseT HarpaBiieHUE NeHCTBUSA CUl: [110CKOCTH pa3pbIBOB MOTYT CIIY>KUTb ITYTSMU JUIS
nepeMenieHus 6JJOKOB MOPOJI, U3MEHsIS HallpaBJIEHUE U BEJIMYUHY CHJI, ACHCTBYIOIUX Ha
BBIPA0OTKY.

Co3zpmaer ycioBHs AJiS BHE3AMHBIX MPOSBICHUNA rOpHOTO naBieHus: OcialieHHbIe 30HbBI
MOTYT CTaTh IPUYHUHON BBIBAJIOB, OOPYILEHHUH U TOPHBIX YAapOB.

['opHO-reonornyeckue ycnoBus: [IpodHOCTh M YCTOMYMBOCTH MOPOJ, TPEUIMHOBATOCTD,
HAJINYHE BOJIBI.

['myOuny 3anoxenus: Yem Ooubliie riryOuHa, TEM BBIIIE TOPHOE JaBIICHHUE.

Pasmeps! u popmy BeipaboTku: bonbime BeIpaboTKH TPeOYIOT O0Jiee MOIIHOM KpemH.
Cpok ciyx0bl BbIpaOOTKH: JlIsi AMUTENBHOM SKCIUTyaTauuu TpebyeTrcs Oonee
JIOJITOBEYHAs M HA/ICXKHAS KPETIb.

CTrouMOCTh U TPYHOEMKOCTh YCTAHOBKHM Kpenu: BbIOOp MODKEeH OBbITh 3KOHOMHYECKH
00OCHOBAHHBIM.

CucreMbl ¢ oOpylieHHEM KpOBIW/pyapl: Moryr HpuBOAUTH K BBICOKUM IOTEPSAM H
pa3yO0OXKHBAaHUIO H3-32 HEKOHTPOJIHMPYEMOI'O CMELIMBAHMS MOJE3HOIO HCKOIMAEMOIo C
BMEUIAIOIMIMMHU [TOPOJAAMH.

KamepHo-cTon0oBsie cuctembl: [103BOJIAIOT CHU3UTH MOTEPU, HO TPEOYIOT OCTAaBIICHUS
LEJIUKOB, YTO TaKXKe SIBJISIETCS OTepeil.

Crnomsble cucteMbl: OGecneyrBalOT MUHUMAaJbHbIE TOTEpU, HO TPeOyrOT OOJIbIINX
3aTpaT Ha KPEIUIEHUE U YIIPaBJIC€HUE TOPHBIM J1aBJICHUEM.

[TpaBuibHBI BbIOOp cucTeMbl pa3paboTku: ONTUMHU3UPYET COOTHOIIEHHE MEXIY
MOJIHOTOM M3BJICUEHUS U KAUECTBOM J100BIBAEMOTO CHIPhSI.

['eomerpuueckue MeTobpl: ONTUMHU3AIUS YTIIOB OTKOCA M BEICOTHI OOPTOB.

Hpenaxxuple Meponpuatusi: CHIKEHHE YPOBHS TPYHTOBBIX BOJ| Ul TOBBILICHHS
POYHOCTH TTOPO/I.

Kpennenue 60ptoB: Mcnons3oBaHne aHKEPOB, HAOPHI3T-0€TOHA, MOATIOPHBIX CTEHOK.
MonuTopuHr nedopmanmii: PerymspHpie m3MepeHUs UIsl CBOCBPEMEHHOTO BBISBICHHS
IPU3HAKOB MOTEPU YCTOHUUBOCTH.

Pasrpy3ounsie MeponpusTHs: Y IaJeHHEe YacTH MacCHBa TOPHBIX TOPOJ JUTSI CHIDKEHHS
Harpy3ku Ha OopT.

OtBeTHI K TecTy S «BpeaHble TpOsSBICHUS TOPHOTO JABICHUS U APYTUE OIMACHOCTH)
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PazpaboTka mMecTopokaeHui, 0COOCHHO KpyMHOMACIITa0Hasi, TPUBOJAUT K U3MEHEHHIO
HANPSDKEHHO-Ie(DOPMUPOBAHHOTO ~ COCTOSIHUSL ~ TOPHOTO ~ MaccuBa.  YaleHue
3HAYUTEBHOTO 00BeMa MOPOJIBI CO3/IaeT NepepacipecsieHue HapsHKEHUH, 9TO MOXKET
MPUBECTH K AKTUBU3AIMH CYIIECTBYIOIIUX TEKTOHUYECKUX PAa3JIOMOB MU 00Pa30BaHHUIO
HOBBIX TPEIIWH. ECIIM 3TH MPOIECChl MPOMCXOAAT JOCTATOYHO OBICTPO M C OOJBIION
SHEpruei, 3T0 MOXKET BbI3BaTh 3EMJICTPSACEHUS, KOTOPhIE HA3bIBAIOT WHIYIIMPOBAHHOMN
CECMUYHOCTBIO.

OCHOBHBIE METOJIbl JI€Ta3allMM YIrOJbHBIX ILJJACTOB BKJIIOUYAIOT: IPEIBAPUTEIBHYIO
Jerasanuio (OTKauka rasa /10 Havajla BBIEMKH YIJISI 4€pe3 CKBaXUHBI, MPOOYpPEHHBIE C
MOBEPXHOCTU WJIM U3 MOA3EMHBIX BBIPAOOTOK) M COMYTCTBYIOLIYIO JIera3anuio (0TKauka
rasza B mpoiiecce BeleMKU yriis). Llenpro gerasanuu sBIsIETCS CHUKEHUE KOHIICHTPALUU
MeTaHa B IaxTe 10 Oe30MacHBIX YpPOBHEHW, MpEeAOTBpallleHHE B3PHIBOB H YIYUIICHHE
YCJIOBUU TpyAa.

[ToBbIlIeHNE YPOBHS IPYHTOBBIX BOJ B MacCHBe, ciararomiemM 0opra Kapbepa, IpUBOJUT K
CHIDKEHHIO IIPOYHOCTH MOPO/] (YMEHbBIIAETCsl CLEIUIEHUE U YroJl BHYTPEHHETO TPEeHUs ) U
YBEJIMUEHUIO MX Beca (HAChILIEHHE BOAON). DTO CHUXKAET YCTOMYMBOCTH OOPTOB M
YBEJIMYMBAET PUCK onoia3Hel. [ obecrieueHus: ycToHUNBOCTH HEOOXOIUMO BBIIIOJIHSTD:
JIpeHaX (CHIKEHHE YPOBHS TPYHTOBBIX BOJ), YKPEIUIEHHE OTKOCOB (T€OCHHTETHYECKHE
MaTepHalibl, aHKephl) U PETYIISAPHBIH MOHUTOPUHT COCTOSTHUSI OOpPTOB.

Jis  mpemoTBpalleHuss TPOPBIBOB  BOJABI  HEOOXOAUMO MPOBOJIUTH  CIEIYIOLIHE
MEPOIIPUATHS: TNPEIBAPUTEIBLHOE OCYIIEHHE BOJOHOCHBIX T'OPHU30HTOB, CO3JaHUE
BOJIOYIIOPHBIX 3aBec (Hampumep, IMyTeM LEMEHTALUUU WU TIMHU3ALUHU), YCTPOHCTBO
BOJIO3ALUTHBIX IIETUKOB (OCTAaBJIIEHWE HETPOHYTHIX Y4YacCTKOB MAacCHBA), TIIATENbHBII
TUAPOrEOJIOTHYECKUIT MOHUTOPUHI M CTPOMUTENLCTBO IAPEHAXKHBIX CUCTEM Ul OTBOAA
BOJBL.

OcCHOBHBIE TPHUHIMIIBI Pa3pabOTKH MECTOPOXKIECHUN TIOJ BOJHBIMH OOBEKTAMHU
BKJIIOYAIOT: 00ecledeHne IMOJIHOM BOJIOHETIPOHUIIAEMOCTH TEPEKPHIBAIOIINX TOPOJI,
MUHUMU3ALUIO TPOCaoOK u  nedopManuii 3eMHOW TMOBEPXHOCTH, COXpaHEHHUE
TUAPOJOTHYECKOTO PEKUMa BOJHOTO OOBEKTAa W MPEAOTBPAIIEHUE 3arpsS3HEHUS BOJIBI.
TpeOyeTcss WCMONB30BaHHUE CIEIUANBHBIX TEXHOJOTHH (HampuMmep, C 3aKIaIKOU
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BBIpaOOTAaHHOTO TMPOCTPAHCTBA), CO3/JaHUE BOJOOXPAHHBIX 30H U  IOCTOSHHBIN
MOHUTOPHHI COCTOSIHUSI BOAHOTO 0OBEKTa ¥ 36MHOM MOBEPXHOCTH.

OtrauBaHWe MHOTOJIETHEMEP3IBIX MOPOJ MPUBOJAUT K IMOTEPE HX MPOYHOCTU U
YCTOMYMBOCTH, YBEIMUYEHHIO JedopMaluii, OIUIBIBAHUIO U OOPYIIEHUIO CTEHOK
BbIpaboTOK.  [lyis  mpenoTBpamieHHs  HETaTHBHBIX  IMOCIEACTBUH  HEOOXOAMMO
NOJJIEPKUBATh OTPULIATENIBHYIO TEMIIEpaTypy B BhIpabOTKax (Hampumep, ¢ MOMOIIbIO
BEHTWISALIMM WM TEPMOMU3OJISIUHI), UCIOIb30BaTh CHEIUAIbHBIE KPEMU, YCTOMYUBBIE K
nedopManusM, U MPOBOAUTH MOHHUTOPUHI TEMIIEpaTypHOro pexuma u aedopmanuit
HOPOI.

OTBeTHI K TCCTY 6 <<HOB€I[CHI/IC MAacCCHBa I'OPHLIX IIOPOJ ITPpH IIO6BI‘-I€ MMOJIC3HBIX
HCKOIIaCMbIX)»

RoOoo~NoGO~LNE
WO S O w®

0.

=
=
o) I R

12.
13. al, 02,83, 14
14. a2,061,83, 14
15. a2, 01, B4, 13
16. a3, 01,82, 14
17. a2, 01,83, 14
18. a4, 63,82, 11

OcHOBHBIE @aKTOpBI, BJIMAIOIIME HA IMOBEACHWEC MAaCCHUBA I'OPHBIX TOPOJ, BKIIFOYAIOT THII
MOJIE3HOTO MCKOIAeMOTr0, TeOJIOTHYECKUE YCIOBUS, METOABI JOOBIUM, a TaKkKe YCIOBHS
OKpY>Karolei cpeapl. THI MOJE3HOT0 MCKOMAeMOro ompenemsieT GUu3nKo-MeXaHuIeCKre
CBOICTBa MOPO/IbI, @ TEOJIOTHYECKHE YCIOBHS (pa3HOOOpasue ClI0eB, HATHUUE TPEIIUH U T.
JI.) UTPAIOT BAXXHYIO POJIb B OMPEIEICHUH YCTOMYMBOCTH MaccuBa. MeToabl J0ObIYH,
TaKUe KaK OTKPBITHIN WM MOJ3EMHBIN, TAKKE BIUSIOT HA XapaKTEPUCTUKU U MTOBEJICHUE
MaccHBa.

Haubonee 3HauMMbIMU CBOMCTBAMH TOPHBIX MOPO/I ABISIOTCSA UX MJIOTHOCTD, YIPYTOCTb,
IIPOYHOCTH U IPOHULIAEMOCTh. INIOTHOCTB BIMAET HA MAacCy U paCIpeeIICHUE Harpy30K B
MacCHBE, YIPYrocTh OMpeneseT CHOCOOHOCTh MOPOJbl BOCCTAHABIMBATHCS IOCIE
negopMaluy, MPOYHOCTh OMpEeneNseT Mpeaesibl, MpU KOTOPBIX IMOPOJbl HAYUHAIOT
paspyuiarbcsi, a NPOHUIIAEMOCTh OTBEYAeT 3a CIIOCOOHOCTHh MOPOABl MPOMYCKAaTh
XKHUJIKOCTH, YTO MOKET BIUATH HA CTAOMJILHOCTh MAaCCHBA U €r0 BOAOCHAOKEHHE.

['oproTexHnueckre GPakTopsbl, TaKKe KaK INTyOUHA 3aIeTaHus MMOJIE3HBIX NCKOMAEMBIX, THUIT
MU Ka4eCcTBO 00OPY/IOBaHMsI, MUCIIOIB3YEeMOTo sl MOOBIYM, W KBamupukanus pabodux,



3HAUUTENBHO BIUSAIOT HAa YCTOWYMBOCTh MaccuBa. [ TyOMHa 3ajeraHus OIpeaemsieT
JaBJieHHe, ACMCTBYIOLIEe Ha MOPOIbl, a HEMPaBUIbHOE HCIOJIb30BAaHUE O0OPYIOBAHUS
MOXKET TIPUBECTH K JIONMOJHUTENBHBIM JedopManusM. Beicokas KBaiudukarms
COTPYAHHUKOB crocoOcTByeT Oosee Oe3omacHOr W 3P(HEKTUBHON paboTe, CHUYKAs PHUCK
BO3HUKHOBEHMS aBAPUMHBIX CUTYaLIH.

22. Baeninue (baKTopI)I, TAaKHE KaK BJIA)XHOCTb, KIMMATUYCCKUE YCIOBUs, 1aBJICHUC COCCIHUX
nopoa v rmpuCyTCTBUC BOAOHOCHBIX TOPHU30HTOB, 3HAYUTCIIBHO BJIMAKOT HA yCTOfI‘-IPIBOCTB
MaccuBa. Brmara MOXKET CHWKaTh IMIPOYHOCTh T'OPHBIX IIOPOA H YBCIMYHUBAThL PUCK
I[C(I)OpMaHHFI, TOrJa KaK JaBJICHUC COCCAHUX IMOPOA MOKET BbI3bIBATHL JOIMOJIHUTCIBHLIC
HaIMpsOKCHUA W U3MCHCHHA B IIOBCACHHUH MacCCHBaA. Kmmmatel Taxke MOI'yT BJIMATb Ha
YPOBCHb BOJOHOCHBIX T'OPHU30HTOB, YTO B CBOKO OUYCPCAb CKA3bLIBACTCS Ha yCTOfI‘IPIBOCTPI
MMopoAbI.

23. OcuoBHble (Qopmbl JedopManuii MacCHMBOB TOPHBIX TMOPOJ BKIIOYAIOT CXKATHE,
pacTshKeHHe, CIIBUT U KPUBOJIMHEHHOE UCKPUBJICHUE. DTH Ae(popMaIiii MOTYT BO3HUKATh
MOJI BO3JCUCTBUEM pAa3IMYHbIX BHYTPEHHUH U BHEIIHUX (AKTOPOB, TaKUX Kak
TEKTOHUYECKHE JBUKEHMS, KOHLEHTpAlus HAarpy3Kd, H3MEHEHHs TeMIlepaTypbl H
npucyrcTBue Biaru. Cxxartue, HaIpuMep, MOKET IPOU30UTHU B pe3ysbTaTe YBEIUUYCHUS
JIaBJICHUSI B HEAPAX, B TO BpPEMS KaK PACTSKEHUE MOYKET IPOUCXOJUTH MPU YMEHbILIEHUU
JIaBJICHUSI.

24. 'eoMexaHNYECKUH KOHTPOJb UTPACT BAXKHYIO POJIb B oOecreueHUHr OE30MacHOCTH TPH
BEJICHUU TOPHBIX paldoT, TaK KaK OH IO3BOJISET OLEHUTh COCTOSHHUE MAacCHBa, BBISBUTH
NOTEHLIMAJbHbIE PUCKUM W MPENOTBPATUTH BO3MOXKHBIE JepopManuu U OOpyLICHUS.
Metonbl KOHTPOJIS, TAKME KaK MOHUTOPUHT AedopMaruii, reopuznyeckre uccie oBaHms
Y aHAJIN3 NIOBEACHUS TOPHBIX MOPOJ, ITO3BOJISAIOT OIIEPATUBHO PEarupoBaTh HA U3MEHEHUS
U YIIy4dlIaTh METOABI TOOBIUHM, TEM CaMbIM CHHMYKasi PUCKH /7Sl pabounx U 000pyAOBaHMUS.

5.3 OTBeThI U111 cobece1oBaHUSA (YCTHOTO ONPOCa)

1. Ilpu3Haky JejieHUs] TOPHBIX MOPOJ HA KJjaccbl: ['OpHBIE MOPOBI Pa3AEAIOTCA Ha KJIACChI
0 CJICAYIOIUM MPU3HAKaM: MUHEPAJIOrMUeCKUi COCTaB, TEKCTYpa, CTPYKTYypa, IPOUCXO0XKIEHUE
(MarmaTHyeckue, OcaJlo4Hble, MeTaMmopduueckue), (U3NYECKue U MEXaHWYECKHUE CBOMCTBa
(MJIOTHOCTH, TPOYHOCTh, TPEIIUMHOBATOCTB).

2. Oco0eHHOCTH CTpPOeHMsI MacCHBOB: Marmaruyeckue TMOpOAbl OOBIYHO HUMEIOT
KPUCTAJUTMYECKYIO CTPYKTYPY M 00pa3yroTCs U3 pacKa€HHBIX XKUAKOcTer. OcalouHble TTOPOIbI
bopMUpPYIOTCS U3 OCAJIKOB U MOTYT UMETh CIOUCTYIO CTPYKTYpy. MeTtamopduueckue mopoibl
BO3HHUKAIOT U3 USMCHCHUA NPCABIAYIIUX ITOPOA OO AaBJICHUEM U TeMHepaTypOI\/'I, 4YTO IMPUBOIUT
K U3MEHEHUIO UX MUHEPAIIOTHYECKOTO COCTaBa U CTPYKTYPHI.

3. FpaHI/IIIbI rOpHOro MaccuBa ONpPEaACIAAIOTCAH: rpaHI/II_IBI MacCcCuBa OIPCACIAIOTCA
TCOJIOTMYCCKUMU CTPYKTYpaMH, TaAKUMHU KaK pa3jiOMbl, KOHTAKTbI Pa3JIMYHBIX THUIIOB IIOPOMO, a
TaKXC FCOMOp(I)OJ'IOFI/ILICCKI/IMI/I OCO6GHHOCT$IMI/I, TaKHMMH KaK penbe(b MCCTHOCTH.



4. CTpyKTypHble HapylieHHsi MaccMBOB: OCHOBHbIE CTPYKTYpPHbIE HapyIIE€HHS BKJIIOYAIOT
pa3aoMbl, CKJIaAKM, TPELIMHBI, HAKIOHHBIE CIOM U JApYyrue aepopMmanuy, BO3ZHUKAIOIIHE B
pe3yibTaTe TEKTOHMYECKUX ITPOLECCOB.

5. @akTopsl, pasauyaomue nopoabi: Ilopoasl pa3nuuaroTcs IO COCTaBy MHUHEPAJIOB, BUAY
IIPOUCXOXKAECHHUS, LIBETY, INIOTHOCTH, IPOYHOCTH, IPOHULIAEMOCTH, TPEIIMHOBATOCTH, BIIAXKHOCTU
U Ipyr'uM GU3NYECKUM CBOWCTBAM.

6. Knaccupukanus no tpewmunoBatoctu: Ilopoasl kimaccuduuupyrorcss Ha oOuryro (6e3
TpeuIrH), cIabONpPOAYKTUBHYIO (C PEAKUMH TpPEUIMHAMH), MPOAYKTHBHYIO (C MHOXECTBOM
TPEIIMH), 0YCHb TPEIUHOBATYIO U HECTAOMIIbHYIO (C OOIIMPHBIMHU TPEIIUHAMH).

7. Kuaaccupukanum 1mo  CIOMCTOCTH, CTPOeHHI0 W ycroduusocTu:  [lopossl
KJIACCU(UIUPYIOTCS MO CIIOMCTOCTH (CIOUCThIE M HECOJIOUCTBIE), CTPOCHHUIO (OAHOPOIHBIE,
HEOJHOPOJIHBIE) M YCTOWYMBOCTH (YCTOMYMBBIE U HEYCTOMYMBBICE OOHAXKEHHS) C YYETOM HX
CBOICTB U MOBEACHHUS.

8. IllIoTHOCTHBIE, IPOYHOCTHBIE U YNpyrue cBoiicTBa: [110THOCTHBIE CBOIiCTBa (HampUMep,
IJIOTHOCTH 2,5—3 T/CM?), IPOYHOCTHBIE CBOMCTBA (HampuMep, mpeneiabHas npodyHocTs 10 200
Mlla) u ynpyrue cBoiicrBa (Moaynb FOnra 10-80 I'Tla) 3aBucsAT oT TUIIA TOPOIBL.

9. Mosmpusun, penakcauuss W VIATEJNbHAsA NPOYHOCTh: [lon3ydecTs - 3TO MemneHHOE
u3MeHeHue GopMbl MOJA ACUCTBUEM IOCTOSIHHOM Harpys3ku. Pemakcanus - 3TO yMEHbIICHHE
HalnpsDKeHUsT B MaTepualie Npu MNOCTOSHHOM nedopmauuu. JaurenbHas MPOYHOCTb - 3TO
CHOCOOHOCTD IMOpOoAbI BEIACPKUBATE HAIIPAKCHUSA B TCUCHUC JJIUTCIIHBHOTO BPEMCHU.

10. CrpykrypHoe ociadiaenue u kodpduuuent: CTpykTypHOe ociiabiieHHue OOBsICHSETCS
HaJlmyueM TpewuH U JiepekToB. KoadduueHT cTpykTypHOro ociiabiieHus! OnpeiensieTcss Kak
OTHOILIEHHE ITpeJiesia MPOUYHOCTH OCIa0IEHHON MOPOIbl K MPOYHOCTH HEM3MEHEHHOM. [Tpumepsr:
K03 dumeHT MoxeT ObITh 0,5 171 CHIIBHO TPEIIMHOBATHIX MOPO/I.

11. T'unore3bl 0 HANPAKEHHOM COCTOSAHMHU: [MNOTE3bl NpeAnonaraloT CylIeCTBOBaHUE
paBHOBECHUSI M paclpeiesieHUs] HanpsDKeHW B MaccuBe, KOTOPOE 3aBUCUT OT JIaBIICHUS,
F€OMETPUM MAacCCUBA M BHEIIHUX Harpy3o0k. OHU UCMONB3YIOTCA AJI1 MOJEIUPOBAHUS MTOBEACHUS
MacCHBa MMO/JT BO3/IEHCTBHEM PA3IMUHBIX (PAKTOPOB.



12. HanpsikeHusi Npu BHeJApPeHUH BbIPa0oTOK: BHenpenue BBIPaOOTOK NPHBOAUT K
nepepacnpeaciiCHUIO HaHpH)KCHI/II\/'I, A€ BO3HHUKAIOT 30HBI IMOBBINICHHBLIX W ITOHMXXCHHBIX
HANPSDKEHUH, YTO MOXKET MIPUBOJIUTH K 00pa30BaHUIO TPEIIUH U OOPYIICHUSIM.

13. Kputnueckasi rimyoumna paodor: Kputudeckas riayOuHa - 5T0 MakCcUMajbHas TiyOWHA, Ha
KOTOpO# TopHbIe paboThl Oe3onacHbl. OHA 3aBUCUT OT (PU3UKO-MEXaHUYECKUX CBOMCTB MOPOJ U
YCIOBUM MX 3aJ€raHus.

14. U3meHeHusi cBoiicTB ¢ riayouHoi: C yBeIM4YeHHEM TIIyOHMHBI MOBBIIIACTCS TUIOTHOCTD,
MIPOYHOCTH U TEMIIEpaTypa MOpPo/, a IPOHHUIIAEMOCTDb 3a4acTyI0 YMEHbIIIUBACTCS.

15. U3mMeHeHHMe CBOICTB B 30HAX HHTPY3Mii: B 30Hax HMHTPY3Uld U pPa3pbIBOB MOXKET
HaAOJI0IaThCSl U3MEHEHUE MUHEPAIOTUYECKOr0 COCTaBa, MEXaHHMUECKUX CBOMCTB U yIydllICHHE
WM YXYJIIIEHUE TPOHUIAEMOCTH.

16. Tepmunsbl: ""I'eoTepmuyeckas cTyneHb' - 3T0 U3MEHEHUE TEMIIEPATypPbl B 3aBUCUMOCTH OT
rryounsl. "I'a30HOCHOCTB' - CIIOCOOHOCTH MOPOABI coAepkaTh ra3. "['a3o mpoHuaemocTp" -
CHOCOOHOCTh MOPOABI MPOITYCKATh I'a3.

17. Buusinue Temmneparypbl, OOBOJHEHHOCTH M Ta30HOCHOCTH HAa COCTOSIHHE MaccHBa:
[ToBbilIeHHAsT TeMIepaTypa MOXKET CHUYKaTh MPOYHOCTh U YBEIMUYMBATH ILIACTUYHOCTH HOPOI.
OOBOJHEHHOCTb, B CBOIO OYEPE/lb, YMEHBIIAET MPOYHOCTh U MOXKET HMPHUBECTU K CHUKCHHIO
YCTOMYMBOCTH, TaK KaK BOJia 3alOJIHSET MOPbI U TPEIIUHBI. ['a30HOCHOCTH ¥ ra30 MPOHUIIAEMOCTh
TaK)Ke BIUSIOT HAa CTAOMJIBHOCTh MACCHBA, TaK KaK BBICOKHE JABJIEHUS ra30B MOTYT BBI3bIBATh
pas3pbIBBI U JehOopMaLinu.

18. ®uiabTpanuoHHbie cBoiicTBa MaccuBa: QUIBTPALMOHHBIE CBOMCTBA MAacCUBa TOPHBIX
MOPOJI OIIEHUBAIOTCS KOAGDUIIMEHTOM (UIBTPAIIMH, KOTOPBIM MOKa3bIBa€T, HACKOJIBKO OBICTPO
BOJIa WIM JAPYTUE€ >KUJIKOCTH MOTYT MPOXOJIUTh uepe3 mopony. OH 3aBUCHUT OT pa3MEpoOB M
pacnpezeneHus nop, a TakKe OT COCTOSIHUS YIIJIOTHEHUS TIOPOJIBI.

19. MeTtoa KoHe4YHBIX 3j1eMeHTOB: MeToa KoHeuHbIX 31eMeHTOB (MKD) — 3T0 uucieHHsbIi
METO/I, MO3BOJISIONINI aHAIU3UPOBATh CIOKHbIE MEXaHHUecKkue cucteMbl. OH JIeTUT 00BEKT Ha
KOHEYHBIE 3JIEMEHTHI, BBIYMCISAS HAMpsDKEHUS U JedopMaluy JUIsl KaXJIO0TO 3JIEMEHTa, 4YTo
MO3BOJIIET IPOrHO3UPOBATh ITOBEICHNE MAacCUBA 110] BO3JECHCTBEM BHEIIHUX HArpy3oK.

20. MeTo1 rpaHMYHBIX JIeMeHTOB: MeTo1 rpaHudHbIX 7eMeHToB (MI'D) ananu3upyer ToabKO
TPaHUIBI CHUCTEMBI, YTO YIPOIIAET MPOILECC MOJACIUPOBAHUSA, TMOCKOJBKY TpeOyeT MEHbIIe
BBIYUCIIUTEIBHBIX PECYpPCOB M TO3BOJBSIET TMOJy4YaTh PEHICHUS JJii OECKOHEUHBIX WU
MOJTy3alOTHEHHBIX 00JIACTEH, YTO YacTO BCTPEYAETCS B TOPHBIX MOPOJIaX.



21. ITon1osxeHust Teopum no00usi: OCHOBHBIE ITOJIOKEHUS TEOPUU MOI00MS 3aKITFOUAIOTCS B TOM,
4TO (PU3MUECKUE SIBICHUS MOXKHO aHAJIM3MPOBATh M MOJIEIMPOBATh Ha MEHBIIMX MacmTalax,
COXpaHsisi MPONOPLUMU. DTO IMO3BOJISIET NPUMEHATH PE3YJIbTaThl MOJEIMPOBAHUS K OONBIIUM
CTPYKTYPHBIM CHCTEMAaM.

22. MeTtoa ueHTPOOEKHOT0 MOAEJTHUPOBAHUSA: OTOT METOJ HCIOIb3yeTCd JUIsl U3y4YeHUs
MOBEJICHUS MAaTEePHAJIOB MO BO3JACHCTBUEM HEHTPOOSKHBIX cril. OH MO3BOJISIET aHAIM3UPOBAThH
YCTOMYMBOCTh KOHCTPYKIMI IPU pa3IWYHbIX YCIOBUSIX HArpy30K, MCIIOJIb3ys yYMEHbIIEHHBIE
MOJIEJIM M X MacIITaOMpPOBaHHBIE TAPAMETPBI.

23. MeTo JKBHBAJIEHTHBIX MaTepuayioB: CBOAMTCS K 3aMEHE CIIOKHBIX MNpodpwied u
MaTepUajoB SKBUBAICHTHBIMM, YTO IIO3BOJISIET YIPOCTUTH pAacCUEThl, COXpaHss MpU 3ITOM
KJIOYEBbIE MEXaHUYECKHUE XaPAKTEPUCTUKH.

24, Tlonapu3aIHOHHO-ONTHYECKHII MeTOo1: DTOT METO OCHOBAH Ha aHAJIM3€ CBETOBBIX BOJIH,
MPOXOAIINX YePe3 TOPHBIE MOPOJIBI, YTO TO3BOJISIET OIEHUTh MX (U3MYSCKUE CBOWMCTBA, TAKUE
KaK TUIOTHOCTh M XMMHYECKUH COCTaB, a TAK)XKE BBIABIATH TPEUIUHBI U JPYTHE CTPYKTYPHBIE
OCOOEHHOCTH.

25. Metoasl OI'TIA u DCIA: OI'IA (DnekTporpaBUMETpUYECKas AUArHOCTUKA AKTHBHBIX
nedopmaruit) u DCIIA (DnekTpomexaHndeckas cicTeMa MOJI36MHOT'O IaBIICHUS U HAMPSKEHHI )
WCIIOJIB3YIOTCS JIJII MOHUTOPWUHTA U OLIEHKH COCTOSHUS TOJI3EMHBIX MAacCHBOB, a TakKXKe st
ompezeNieHus: TapaMeTpoB OE30MaCHOCTH M YCTOHYHBOCTH.

26. N3mepenus aedopmanuii m HanpsokeHuit: Jledopmanuu u HanpsHKeHUS U3MEPSIOTCS C
MOMOIIBIO JIATYUKOB, YCTAHOBJIEHHBIX HA MOBEPXHOCTH TOPHBIX BBIPAOOTOK M BHYTPU MacCHBA,
TaKUX KaK TEH30JaTYUKU U UPPOBbIE HHIUKATOPHI JaBICHHUS.

27. N3mepenusi mepeMelieHHii B OKPeCTHOCTH BbIPaldoOTOK: IlepeMenieHns M3MepsIoTCcs ¢
MOMOILBIO JIA3€PHBIX JaIbHOMEPOB, HUBEIUPOB MU JIPYIUX TEOAE3UYECKUX HHCTPYMEHTOB,
KOTOpBI€ (DUKCUPYIOT U3MEHEHMSI TTOJI0KEHHS TOUEK HAOIIOACHHUS.

28. U3mepenne Harpy3km Ha kpenb: Harpyska Ha Kpenb M3MeEpSETCSl ¢ MOMOIIBIO CUCTEMBI
JATYUKOB JIaBJCHUS, TaKMX KaK TPAHCABIOCEPHl U MAHOMETPBI, KOTOPbIE MOHHUTOPSAT CHIIBI,
JeHCTBYIONIME Ha KPETH, TIO3BOJISAS YIydllaTh T€OMEXaHUYECKOe IPOEKTHPOBAHMUE.

29. ABTOMATH3MPOBAHHAs CHCTEMAa TIEOMEXAHHYECKOr0 MOHHTOPHHIa: OTO KOMILIEKC
IPOrpaMMHOTO M aNmapaTHOro OoOecleyeHMs, KOTOPbI OTCIEKUBAET MapaMeTphbl COCTOSHUS



MaccHBa B peaJlbHOM BPEMEHH, MCIONb3Yys JaHHbIE OT JaTUYMKOB, U oOecreuynBaeT Oe30macHoe
yIpaBjieHHUE TOPHBIMH pabOTaMu.

30. Ouenka Mmeroaamu Tomorpapuu: OreHKa CTPYKTYPHO-MEXaHUYECKHX OCOOCHHOCTEH
MOPOJIHBIX MAaCCHMBOB OCHOBaHa Ha IMOJYYEHUU M300paxKeHHM, KOTOPBIE BBISBISIOT (hU3HUECKUE
XapaKTepUCTUKU MaTepuana, MO3BOJIAS H3YYUTh BHYTPEHHHUE CTPYKTYpPbl U BBISIBUTH 30HBI
MOBBIIIEHHOT'O PUCKA.

31. KomMnbloTepHOoe MOAeJIMPOBAHUE HANPSLKEHHOr0 cocTosiHMsi: MojennpoBaHue
HAIpPaBJIEHO Ha MPOTHO3UPOBAHUE HAINPSIKEHUM B ycTymax OOpTOB KapbepoB, HCIOJIB3YS
MaTeMaTUYeCKUe MOJENW M YHMCICHHBbIE METOJABI Ui TOHUMAaHHUS TOBEIACHHS MOPOJA TOJ
Pa3IMnYHbIMU HAIPy3KaMHU.

32. ABromaru3auusi 00pa0dOTKM Ppe3ybTAaTOB TI€OMEXAHMYECKOr0 MOHUTOPHHIA:
ABTOMaTH3aIUs TIO3BOJISIET YCKOPHUTH IMpoliecc cOopa, aHaau3a U UHTEepIpeTalud JaHHbBIX, YTO
JenaeT MOHHUTOpPUHT Oonee 3(G(EeKTHBHBIM W CHIDKA€T BEPOATHOCTh OMIMOOK HpHU PYYHOU
obpaboTke.

33. 'opHoe u onopHoe naBJjieHue: "['opHOE AaBieHUE" — 3TO JAaBJICHUE MOPOJ HAa BBHIPAOOTKH,
BbI3bIBaEMOE MX BecoM. "OmnopHoe JaBieHue" — 3TO JaBJIEHUE, IMOJIYy4aeMO€ B pe3yJbTare
B3aUMOJICUCTBUS KPEIU C OKPYKAIOIIUMH ITOPOJIAMH.

34. Tuns! gedopmanuii Bokpyr Boipadotrkm: Ilepsolii Tun (ynpyroe) HaOnrogaeTcs Ha MallbIX
PacCTOSHUAX OT BBIPAOOTKH, BTOPOH TUN (TJIACTHYECKOE) — Ha CPEAHUX, TPETUH THI (XPYIKOE)
— Ha OOJIBIINX PACCTOSIHUAX, YTO CBSI3aHO C paclpeielIeHueM HapsyKeHHUH.

35. 3oHaabHasi Je3MHTerpamus TOPHBIX MOPOA: OTO MpPOIECC pa3pylleHHs IopoJ B
HETIOCPEACTBEHHOW OJM30CTH OT BBIPAOOTOK, XapaKTEPU3YIOIMIUIACS 00pa30BaHUEM OTIIEIBbHBIX
30H, I/1e HOPOJIbl TEPSIOT CBOKO YCTOMYHUBOCTb.

36. BbipaboTka BHe 30HbI BJIMAHUA: BbIpaOoTKu AensTCS Ha KJIAcChl 10 YCTOMYMBOCTH Ha
OCHOBE aHaJIM3a JIaBJICHUS, HAPSHKEHUH U COCTOSIHUS MaccuBa. OLEHUBAIOTCS TApaMETPhI, TAKUE
KaK TPEIIMHOBATOCTh U IPOYHOCTH MOPOJ.

37. XapaxkTepHble 30HbI B IOAPa00TaHHOM ToJIIIe: BhIIensioT 30HbI B3pBIBHOTO BO3IECHCTBYS,
MEXaHUYECKOTO JIaBJICHUS U CABUTa, KaKJasi U3 KOTOPBIX UMEET CBOM OCOOEHHOCTH CTA0OMIIBHOCTH
U CTPYKTYPHBIE U3MEHEHUS.



38. IlposiBiaenus nedpopmanuii B od6aacTu caBukenusi: JlepopManuu mposiBIASIOTCS B BHJIE
TPEUINH, CMEIICHUH, MOTeph YCTOHYMBOCTH M OOpPA30BAHUIO CIIOKHBIX CTPYKTYp, TAKUX Kak
CIBUTH CJIOEB.

39. Pa3urtue aedpopmannii u oopymenuii: Jlepopmanum kpoBiau HaOIHOJAIOTCS B 3aBUCHMOCTH
OT pacIipeieJIeHHsI U XapaKTepa Harpy30K, IPUBOJIS K OOPYIIEHHUIO B TEX MECTaX, TJIe HalPsDKEHUE
MIPEBBIIIAET IPOUYHOCTH OPOBI.

40. ®akTopbl YCTOHMYHBOCTH mopoa KpoBiau: K oOcCHOBHBIM (pakTOpamM OTHOCSTCS
re0JIOTUYECKOE CTPOCHHE, HAIM4YWe TPEUIMH, YPOBEHb BOJIOHACHIIICHHOCTH U MEXaHHYECKHe
cBorictBa mopoa. Kmaccudpukamus C.T. Ky3HemoBa paszmenseT KpOBIO Ha YCTOWYHUBYIO,
MOTEHIIUATHHO HECTAOUIIHHYIO U HECTAOUIIBHYIO.

41. IlpyyuHbBI M MapaMeTPbl ONOPHOI0 AaBjeHUsi: OCHOBHBIC MPUYMHBI — 3TO BEC MOPOJA U
JUHAMHYECKHE Harpy3ku OT BbleMKHU. [lapaMeTpsl BKIIIOUAIOT HaIpsHDKEHHE, KOTOPOE MOPOIbI
OKa3bIBAIOT Ha KPEIlb, 3aBUCSINEE OT UX IJIOTHOCTH U (DOPMEL.

42. I[I/IHaMI/I‘leCKaﬂ H CTaTH4YeCKasg COCTaBJIAIOIIHNC: I[I/IHaMI/I‘ICCKaH coCTaBJIAOIIass —
MMOCJICACTBUA PE3KUX U3MEHEHUH Harpys3ku (HaHpI/IMep, B3pBIBBI), a CTaTudyceCkasd — O3TO
IIOCTOAHHBIC NJIN MCAJICHHBIC U3MCHCHU .

43. 3oHa BJMSIHMA OYUCTHBIX padoT: Brnepenu aBbl 30HA JABJICHHUS MOXXET CHUXKAThCS, a
M03a]1 JIaBbl COXpaHsETCs 00Jiee CTAOMIBHOE COCTOSIHUE, YTO BaXKHO JJISI aHATTN3a YCTOWYHUBOCTH
1 0€30ITaCHOCTH.

44. Jedopmanuu KpOBJH MOATOTOBHUTEJbHBIX BbIPad0TOK: Jlepopmanuu BO3HUKAIOT B
pe3yapTaTe TPSAYIIMX HArpy3oKk ¢ JaBJ€HUST CO CTOPOHBI IUIacTa, TMPHUBOAS K
TPEIMHOOOPA30BAHUIO U CHUKEHHIO IIPOYHOCTH.

45. Jle¢opmanium npu MOBTOPHOM HMCHOJbL30BaHMU: [[0BTOpHOE HCMOIB30BaHUE BBHIPAOOTOK
MOYET BbI3BaTh JOMOJHUTEIbHBIC HAINPSIKEHUS, KOTOPbIE MOTYT MPUBECTH K 3HAYUTEIbHBIM
nedopMarusM U 0OpyIICHUSIM B KPOBJIE.

46. IlyyeHne mo4BbI FOPHBIX BbIPa0OTOK: [lyueHne — 310 yBenndeHue o0ObeMa MOYBHI MOJ
BO3/JCICTBUEM BJIarM WM HM3MEHEHHH TEMIIEpaTypbl, YTO MOXET HEraTMBHO CKa3aTbCsi Ha
KOHCTPYKIUHU BbIPaOOTOK U MPUBECTH K UX JedopMaIuu.



47. Hanpsixenust u aedpopmanuu npu noapadorke: [Ipu moapaboTke mopoabl UCTIBITHIBAIOT
KaK BCPTHUKAJIBHBIC, TaK W TOPU3OHTAJIBHBIC HAIIPSKCHUA, BbI3bIBAd KAaK BPCMCHHBLIC, TaK U
MOCTOSTHHBIE Jie(OpMaIIIH.

48. MexaHu3M NPOJABJIUBAIONIEr0 BO31eHiCTBUS HEJIMKOB: DTOT MEXaHU3M BO3HUKAET, KOra
IJIOTHBIC YYaCTKH TOPOJABl OKA3bIBAIOT JaBJCHUE Ha Oojiee ciadble 30HBI, BHI3bIBAS JIOKAIbHBIC
negopmanuu 1 00pyIIeHusl.

49. MexaHM3M 3alllUTHOIO /eiCTBHSI NMPH BbleMKe: 3alllUTHHIC IUIACTHI OOCCIICYMBAIOT
CTaOMJIBHOCTh, YMEHBIIIAS CIBUTOBBIC HANPSDKEHUS U MPOSBIISAS COMPOTUBIICHUE Pa3pyIIarONuM
mporeccam, 94To yBEIMYUBAET 0€30MacHOCTh PadoT.

50. OnpenesieHne rpaHuIl 3aIMIMEHHBIX 30H: ['paHUIBI ONPEACIAIOTCS Ha OCHOBE aHAIM3a
HANPSDKEHUN U UCTOPUYECKUX JIaHHBIX O OOPYIICHUSIX, YUUTHIBasI, KaKHe 30Hbl HAXOIUIHUChH MO
CaMbIM BBICOKUM JIABJIICHUEM.

51. IIpuHUMNBI MCNIOJAb30BAHUSA 3ALIUTHBIX IIACTOB: lcrnonb3oBaHHe 3alMTHBIX IJIACTOB
OCHOBAaHO Ha OILIEHKE YCTOMYMBOCTM M IPOJIETaHUsl CJIOEB, KOTOPHIE MOTYT CHU3UTb PHCK
0o0OpyLIEHH U NepepacupeeIUTh Harpy3KH.

52. Ouenka nedopmanuii npu noapadorke BogoemMoB: OlLEHKA YUYUTHIBAET BIUSHHUE YPOBHS
BOABI, PAaCHpCACIICHUEC HArpy3oK UM BCPOATHOCTHb CIABUI'OB, YTO KPUTUYHO I MOAACPKAHUA
LIEJIOCTHOCTU M O€30MacCHOCTH OOBEKTOB.

Bonpocsl 6 cemecTp:

1. Padouas runore3a npo¢. H.A. MyparoBa 0 MexaHu3Me NPOSIBJICHHI FOPHOI0 AaBJICHUS
B 30HAX TEKTOHHYECKUX HApylIeHui: ['unoresa npeamnonaraer, 4To TOpPHOE JaBICHHUE B 30HAX
TEKTOHWYECKUX HapyLIEHUH NpOsIBIsAETCS HEPaBHOMEPHO, NPUBOAS K 0Opa3oBaHUIO 30H
MOBBIIEHHOIO M TOHMXEHHOI'O JABJIEHUS U JIETPajallil MEXaHUYECKHX CBOMCTB MOpPOA. JTO
CBA3aHO C HM3MEHEHMSMHM B I'€OMEXaHMYECKOM COCTOSSHUM MAacCuBa M aKTHBHBIM BIIMSHUEM
TEKTOHNYCCKUX MPOUCCCOB, BLIZBIBAIOIINUX MEPCPACIIPEACIICHUC HaHpH)KeHHﬁ.

2. OcHoBHBIC¢ (akTOpPHI M NapamMeTpbl B 30HAaX AW3BIOHKTHBOB: K HUM OTHOCATCA
reoJoru4ecKasl CTPYKTypa, HaJIWYME pPa3JiOMOB M TPELIUH, YPOBHH BOJOHACHIIIEHHOCTH,
IUIOTHOCTb M MPOYHOCTH MOPOJ, MOMEHT Harpy3kH, TEKTOHUYECKHE HANPSUKEHUS M AMHAMMKA
TOPHBIX MPOIECCOB.

3. Oco0eHHOCTH mNpOBeAeHHMS] KBepULIAarOB M IMOJEBbIX IITpekoB: Ksepnular — 370
TOPU30HTAJIbHBIE BBIPAaOOTKH, KOTOphIE TPEOYIOT TIIATEIbHOW OLIEHKH YCTOMYMBOCTH OOKOB U



9acTO CONPOBOXKIAIOTCS OTPaHMYEHHSIMU 10 ImupHHE. [lonmeBble mTpekn (HAKIOHHBIC
BBIPAOOTKH ) IPOSKTUPYIOTCS C YIETOM YIJIOB HAKJIOHA M HEOOXOIMMOCTH 00ecieueH s XOpOoIIen
BEHTWIALUH U JIOCTYIIA.

4. IlpoBeneHne MTPEKOB ¢ NMpHUcedYkoid 00koBBIX mopoa: llltpekn ¢ mpuceukoir TpeOyrOT
0co00ro KOHTPOJISI, TaK KaK MOTYT NMPUBOAMTH K yYMEHBINAIOUIEH MPOYHOCTH B MeCTaX, TJe
MPOUCXOIUT COEAMHEHUE ¢ MaccUBOM. [Ipuceuka 1oKHA yYUTHIBATH MEXaHMYECKHE CBOMCTBA
MOPOJ] U BO3MOYKHOCTh X OOpYIICHUSI.

5. 3ajanue HanpaBJIeHUI KATUTAJIBLHBIM M IOATOTOBUTEIbHBIM BbIpadoTkaM: Hanpasnenus
OTIPEACIIAIOTCS C YUETOM CTPYKTYPBl MECTOPOKICHHUS, TOPHOTO JaBJICHUS, [IJIaHOB pa3paboTKu U
0e30MacHOCTH. OJTO BaXKHO /JJs ONTHMHU3ALMU U3BICYEHMS] TIOJIE3HBIX MCKOMAEMBbIX U
MHHUMH3AalU PUCKOB.

6. Onenka Harpy3ok Ha kpenb: Harpy3ku oLeHHBAIOTCS ¢ IIOMOILBIO PAaCYETOB HA OCHOBAHUU
TEOJIOTUYECKMX M TIEOMEXaHMYECKHX HCCIECJOBaHMM, a TaKkKe C Y4ETOM [MHAMUYECKUX U
CTaTMYECKUX HArpy30K, KOTOpbIE MOTYT JIEHCTBOBATh Ha KPEIlb BHIPAOOTOK.

7. OueHka ycTOHYUBOCTH OOKOB IITPEKOB: YCTOWYMBOCTH OOKOB ONMpEAENseTCs aHalIn30M
HANPSDKEHHOTO COCTOSIHMSI TIOPOJIbl U €€ MEXaHUYEeCKHUMH CBOMCTBaMU. VCoOnIb3yrOTCS METOABI
pacuera, a Takxke 1a00paTOPHBIE HCCIIEJOBAHUS TIPOYHOCTH.

8. Iloaxoa o4YMCTHBIMHU 3200IMH K Pa3pbIBHBIM HapylleHusiM: [Ipu Hanmuuuu pa3pbIBHBIX
HapyIIeHU! ¢ aMIUIUTyAamMu cBbiie 10 M He0OXO0AMMO YIUTHIBATH OCOOEHHOCTH PACIIONOKEHUS
W JUHAMUKY TOPHOTO JIaBJICHHUS, IIOCJIEIOBATEIbHO TOAXOAUTh K UX HCCIEJOBAaHUIO U
MUHHUMH3UPOBATH PUCKU OOPYIIICHUMH.

9.3agaHue MecTa M HATIPaBJIeHNUs MPOBeIeHUA pa3pe3HbIX neyveii: Hanpasienus 3amatorcs mo
pe3yabTaTaM TeOoJIOTHYECKHX OO0CIEeOBAaHUN C YUETOM paCIOJOKEHHUsS pa3joMOB, NMPOYHOCTH
HOPOJ U HEOOXOAUMOCTH MX CTAOMIBHOCTH BO BpeMs pa3paOOTKH.

10. Tlepexoax MeJKOAMILUIMTYAHBIX HapYyIIeHUWH ouWmamuMu 3adosimu: [lepexon
OCYHIGCTBHHeTCSI C y‘—IeTOM I/ISMGHGHI/II\/’I B HaprDKeHI/IﬂX, KOTOpI)Ie BO3)1€I\/'ICTBYIOT Ha MacCuB
BOJM3M TaKWX HaApyIIEHUH, W TpeOyeT KOMIUIEKCAa QJaNTHBHBIX Mep I oOecredeHus
0€30I1aCHOCTH.

11. Meroauka pacyera NpoJIeTOB HAPYLIEHHOM KPOBJM: MeToauka BKIIOYAET aHAINA3
U3MEHEHUH B CTPYKTYpe M HaNpsHKEHUSX BEPXHEH 4YacTH BbIPAaOOTKH C HCHOJIb30BAaHUEM
YHCJICHHBIX METOJIOB, YTO IO3BOJIAET OLEHUTh YCTOMYMBOCTh M MOTEHIHAIbHBIE 1e(hOpMAIIHH.



12. I'eomexaHu4yeckue npouecchl NMpM pa3padoTke pPyAHBIX MecTopo:kaeHmii: IIpoueccel
BKJIIOYAIOT U3MEHEHHE HANPSHKEHHOTO COCTOSIHUSA MacCHBa, e(hopMalliy, TPEIIMHOOOpa30BaHUe
U OOpYIIEHHUSI, KOTOPbIE MOTYT 3aBUCETh OT CBOMCTB MOPOIbI U YCIOBUM PabOTHI.

13. I[I/IHaMI/I‘IeCKI/Ie SIBJICHHUA B IIAXTax: I[I/IHaMI/ILIeCKI/Ie SABJICHUS — 9TO PE3KUC U3MCHCHUSA B
COCTOSIHUH I'OPHBIX MACC, BBI3BAHHBIC, HAITPUMCD, TOPHBIMU YJ1apaMHU. OHU ABIIIOTCSA CJIICACTBHUEM
HaHpH)KeHPIfI, IMPEBBIIIAOIINX ITPOYHOCTE MaT€puraia.

14. Pa3HOBHIHOCTH JUHAMHUYECKHUX ABJeHnii: K HuM oTHOCITCS:
- ['opHble ynaps! (BbI3BaHbI HAIPSKEHUEM).

- Baesannbie BBIOpPOCHI yIUIs U Ta3a (BbI3BaHbI JaBJICHUEM).

- O6py1ieHus (BbI3BaHbI HEYCTOMYUBOCTHIO KPOBIIH).

Onu KIaccuPUIMPYIOTCS 110 UX MTPOUCXOKICHUIO U TTOCIIEACTBHSIM.

15. Knnaccbl ropHbIX yaapoB: ['opHble yaapsl JeJIATCs Ha TpU Kiacca:
- [lepBrIii k1acc: ciabble yapbl, HE MPUBOJISALINE K CYIIECTBEHHBIM IOBPEXKICHUSM.
- Bropoii ki1acc: yMepeHHbIe y1apbl, BbI3bIBAOLINE 3HAYUTEIbHBIE J1eOpMalIUH.

- Tperuit Kj1acc: CUIbHBIE YAApPbl, IPUBOIAIINE K PAa3PYLICHUSAM U aBAPUSM.

16. IlpnuMHbI U MeXaHM3M TOPHBIX yAapoB: [opHble yaapbl BO3HUKAIOT KaK pe3yJbTaT
HAKOIUICHHBIX HanpshkeHUH B mopoaax. Korna HanpskeHue MpeBbIIaeT MPOYHOCTh, MPOUCXOUT
pe3Koe BHICBOOOXKIEHHE SHEPT UM, MPOSBIIAIONIEECs B BUJIE yAapa.

17. Iloka3aTeJ il M CIHOCOObI IPOrHO3a CTCICHM YAApOooOInmaCHOCTH: HpOFHOS OCHOBAH Ha
AHAJIN3C HANPSOKCHUHW W JIOKAJIW3allMd HEAOCTATKOB B MACCHBE, C IPHUMCHCHUCM JaHHBIX
MOHUTOPHHTA U MOJCITIUPOBAHUA.

18. BHe3anHble pa3ioMbl W NOJHATHS MOPOA: B Takux ycIoBUSX NPOUCXOAMUT PE3KOE
W3MEHEHUE TIOBEPXHOCTH, YTO MOXET MPUBECTH K nedopmainuu U oOpa3oBaHUIO TPEUTUH O
JIEWCTBUEM ITHX CIIOEB.

19. Fa30I[I/IHaMI/I'-IeCKOC siBJICHHE B IIaXTe: JTO SABJICHUA, CBA3aHHBIC C UBMCHCHUEM COCTOAHUA
ra3a u €ro JaBJICHHUA B BBIpa6OTKaX, YTO MOXKET IIPUBOAUTE K BLI6pOCaM )51 aBapHﬁHBIM CUTyallusIM.

20. Pa3zHOBUIHOCTH razoauHaMudeckux sapiaenuii: K Hum orHocsires:



- BHe3amHbIe BHIOPOCHI ra3oB.

- KonebGanus naBnenus.

- JlaBuHHBIE (BCTIBIIIKOBBIC) SIBIICHHS, KOTIa IIPOUCXOANUT PE3KOE YBEIHMUCHHE JaBIICHUS ras3a.
Cramuy npoTeKaHHs Ta30IMHAMUYECKUX SBICHUN BKIIOYAOT:

- HavanpHast cragus, korja BO3HUKAET MPEANISCTBYIOIIEE COCTOSIHUAE (HApUMep, HaKOIUICHUE
rasa).

- AkTHUBHas cragud, Korja NpoucCxoduT PE3KOC U3SMCHCHUC aBJICHUS U BbI6p0C.

- @unanpHas CcTaAus, KOTJa aBICHHUE CTAOWIM3UPYETCS M MPOUCXOIUT HOPMATH3AIIHS
COCTOSIHHUSL.

21. Ilpu3HaKku BHe3aNHbIX BLIOPOCOB YIJIA U ra3a:

- Peskuie n3aMeHeHus qaBneHus B BEIpaOOTKaX.

- Criertudmaeckue 3ByKOBbI€ dPPEKTHI (TPOM HITH TPECK).
- BHesanHbIi BBIXO/ yIIIsl M Ta3a Ha IOBEPXHOCTb.

OcoOeHHoCTH BBIOPOCOB KaMEHHOW coilu M ra3a: BbeIOpOCHI CONMM MOTYT COMPOBOKIATHCS
oOpymieHussMu B maxtax. OHU 3a4acTyr0 MPOUCXOMAST B YCIOBHSIX MOBBIIMIEHHON BIaKHOCTU U
IABJIECHUN.

BblﬁpOCLl neC4YaHuKOB M ra3a: MOFYT MMPOUCXOJUTH B PE3YJIbTATC PE3KOTI0O UBMCHCHU A HAIPY3KHU
U JUCIICPCUU AABJICHUA, YTO IIPUBOAUT K O6pa30BaHI/II-O TPCHIMH AU BH6pOCOB.

22. TIpeacTaBiieHHsl O MEXaHM3Me BHE3AaNHBIX BbIOPOCOB: CTOPOHHMKH Ta30BbIX T'MIIOTE3
CUMTAIOT, YTO BBIOPOCHI MPOMUCXOJAT H3-3a HAKOIJICHMs Tra3a, KOTOPBIH NpH JTOCTUKEHUU
KPUTHYECKOIO JIaBJICHUSI PE3KO BbICBOOOXkAaeTcs. CTOPOHHUKU THUIIOTE3 TOPHOTO JIaBJICHUS
MPEJI0JIaratoT, 4YTO TaKUe SBJICHUS CBSI3aHbl C PE3KUMHU U3MEHEHUSIMU MEXaHUYECKOTO COCTOSHUS
MIOPOJIbI U BHYTPEHHUMU IPOLIECCAMU B MAaCCHUBE.

23. DHepreTn4ecKas M JHEPreTHYECKN-CHJIOBAsi TEOPHH BBIOPOCOB: DHEPreTUUECKasl TEOPUS
O0O0BSICHAET BBIOPOCHI KaK pPEe3KOe BBICBOOOX/IEHHE HAKOMJIEHHOM »HEpPruu. DHEepreTHdecKH-
CHJIOBast TEOPHUS CBSI3bIBAET BEIOPOCHI C MPEBBILIEHUEM KPUTHUECKOTO HAMTPSKEHU S, TPUBOIAIINM
K X aTaKy Ha Kpelb U IOpoJaMm.

24. JlomotHMTEJBbHBIC YCJOBHS JJIsl Pa3spylleHHsl ra30HACBIIIEHHOro yrusi: Paspymienue
JIOJKHO MIPOUCXOAMTH HE TOJIBKO Ha MOBEPXHOCTH 320051, HO U B TITyOMHE MacCHBa. TO BO3ZMOKHO
IIPU HAJIMYUU BBICOKOI'O JIaBIICHUs, 3HAUUTEILHOTO HAIIPSKEHM S, 4 TAK)KE B PE3YJIbTaTe BHEIIHUX
BO3/ICHCTBUI, TAKUX KaK U3MEHSIOIINECS YCIOBUS pa3pabOTKH.



25. Cnoco0bl Npor1o3a BriopocoonacHocT: [IporHo3 BKIIOYAET aHAIIU3 YCIOBHH MPeObIBaHUS
yriid U rada, TCKTOHHUYCCKUC U T'COJIOTMYCCKUC HCCIICIOBAHUSA, MPUMCHCHUC FGO(bI/ISI/I‘-IeCKI/IX
METO/IOB, a TAKXKE MOJIEJIM ITOTOKOB r'a3a M €ro KOHIEHTPALIUH.

26. YcraHoB/ieHHE BbIOPOCOONMACHOCTH MECYAHUKA U CTeNeHb BHIOPOCOONACHOCTH MOPOI:
OneHka NpoU3BOAUTCSA C MOMOUILIO HCIBITAHUM Ha CXKAaTHe U TPEIIMHOOOpa30BaHUE, a TaKXkKe
aHaJIM3a UX reOMEXaHNYSeCKUX CBOMCTB Ha npeaAMET HAKOIIJICHUSA Ira3a.

27. llaxTHble BOABLI M KJAacCH(PUKANMA MACCUBOB MO 00BoAHeHHOCTH: IllaxTHbIE BOJBI
MOAPA3ICIAOTCS Ha (peaTuuecKue, apTe3naHCKUE W MOPCKHE. MacCHBBI XapaKTEPHU3YIOTCS
CTCIICHBIO O6BOI[HCHHOCTI/I, YTO BJIMACT HAa UX MCXAHHUYCCKUC CBOfICTBa nu yCTOfI‘II/IBOCTB.

28. 3aKOHOMEPHOCTH JIBH:KE€HHsI BOJbI B MAacCCHBAaX MOPOA: J[BM)KEHHE BOJbBI TOIYUHSICTCS
3aKOHAM THJAPABIMKH M 3aBUCHUT OT IMOPUCTOCTH, MPOHUIIAEMOCTH W JIaBJICHUS B TOpoAax. ITo
JBIDKCHHE MOJXKET OBITh KaK BEPTUKAIBbHBIM, TaK W TOPHU3OHTAJIbHBIM W CHUJILHO BIIMSET Ha
YCTOMYMBOCTh TOPHBIX MAaCCHBOB.

29. Cnoco0bI U cxeMbl OCylIEHUS MAXTHBIX MoJieii: OcyleHne MOXeT ObITh OPraHU30BaHO C
[OMOILBIO JIPEHAKHBIX CHCTEM, HACOCHBIX CTAaHIUHM, a TakXke BBIPAOOTKH HCKYCCTBEHHBIX
pe3epByapoB JUIsl OTBOJA BOABIL.

30. OcobenHocTH pa3padoTKU MeCTOPOKIEHUI B MHOTIOJIeTHEMEP3JbIX mopoaax: B takux
YCII0BHUAX HeO6XOI[I/IMO OpOBOAWUTE HMCCICAOBAaHUA 110 TEPpMAJIbHOMY H MEXAHUYCCKOMY
BO3)I€I>1CTBHIO Ha 1opoabl, T.K. 3aMOpPaXUBAHHUC W OTTAMBAHUC MOI'YyT IMPHUBOJUTH K
JOTIOTHUTETBHBIM JeOpMAaIUsIM U OOpYIICHUSIM.

31. ®akTopbl YCTOHMYMBOCTH MACCHMBOB IIPH OTKPbITON pa3padorke: K HUM OTHOCSTCA
XapakTep MECTOPOXKICHHUS, T€0JIOT s, TUIl U3BJIIEKAEMOr0 UCKOIIAEMOT0, IIJIOTHOCTh U POYHOCTh
HOPOJI, a TAKXKE KIMMAaTHUYECKUE YCIIOBHSI, BIMSIOIUE Ha Pa0OTy KapbhepoB.

32. ®u3MKO-TeXHNYeCKHe CBOHCTBA rOPHBIX NMopoa: K HUM OTHOCATCS MPOYHOCTD, TBEPLOCTD,
BOJIOIIPOHUIIAEMOCTh, TOPUCTOCTh U JIPYTrU€ MEXAHUYECKHE XapPaKTEPUCTUKU, KOTOPbIE BIUSIOT
Ha BO3MOXKHOCTb BE/ICHUS TOPHBIX paboT.

33. TopHotexHuyeckue ¢GakTopsl ycTOHYMBOCTH OOpPTOB KapbepoB: Bkiiouaror
Te0JIOTHYECKYIO CTPYKTYpPY, HAKJIOH OTKOCOB, THII TOPHBIX pabOT, ypOBEHb BOJBI M APYTHUX
(bakTOpHl, KOTOpPBIE BIMUAIOT HA CTAOUIBHOCTb.



34. ®dakropbl ycToitunBocTH 0TBaJOB: Croja BXOIAT METOJ pa3paboTKH, (GOpMBI OTBAJIOB,
XapaKTEePUCTUKA TOPHBIX MOPOJ, HAIPSHKEHHOE COCTOSTHUE U OKpY»Karollas cpeja, BIMSIOas Ha
UX CTaOMIIBHOCTb.

35. Buawbl negopMainuii MAaCCMHBOB ropHbIX MOpoa: K oCHOBHBIM BUIaM AeGOpMaIiii OTHOCATCS
JUHEHHBbIE (pacTsHKEHHWE U CXKaTue), YIVIOBBIE (CABUT M CIIBHTOBBIE TPEIIUHBI) M OOBEMHBIC
(oOpy1mIeHus U ocenaHus).

36. IlpuunHbI BOBHUKHOBEHHS OChITNieli U 00pymeHuii: OCHOBHBIC IPUYUHBI POPMUPYIOTCS U3-
3a TrpaJiu€HTa JAaBJCHMsS, €CTECTBEHHOTO HCTOILIEHHUS MOPOJbl, U3MEHEHUN YCIOBUUA B CaMOM
MaCCHBE WJIY MOTO/Ibl, & TAKXKE YEJIIOBEUECKOU JEATETbHOCTH.

37. Pa3HOBH/IHOCTH OIOJI3HEH U yCJIOBHUS UX MPosiBaeHUs1: ONOI3HU MOTYT OBITh PA3IMYHBIMU
(cuCTEeMHBIE, CETIeBBIC, JOXK/ICBbIC) M BO3HUKAIOT B PE3YJIbTATe U3MEHCHHUS BIIAXXHOCTH, CIIBUTOB B
MacCCHBE, 3eMJICTPSICCHUI U APYTUX (PaKTOPOB.

38. PazHoBUAHOCTH (PUIBTPANMOHHBIX Aedopmanuii: ITo nedhopmanni, BOZHUKAOIINE U3-32
W3MEHEHUH KUJAKOCTHOTO JABJICHUS B CIOSAX MOPOoa ((priIbTpallMOHHBIC TIOTOKH, TIOJIMBIBBI), YTO
MOYET MPUBOJIUTH K YXYIILICHUIO YCTOMYMBOCTH CKJIOHOB.

39. Ocobennoctu aedopmanuii orBanoB: Jlehpopmanuu Ha OTBaJie MOTYT OBITH BBI3BAaHBI
I[HHaMHKOfI MacCCbl, MU3MCHCHUAMH B MCXAHUYCCKOM COCTOAHMHN Ha YPOBHC OCHOBAHUA U
BHEIIIHUMH BO3JICHCTBUSAMU (BETPOBAst 3pO3HUsl, OCAJAKH U T.11.).

40. OcHoBHbIe BUIbI aedopmanuii oTBajoB: K yCIOBHBIM BHJaM OTHOCSITCS OCEIAHUS,
HAKJIOHBI, TPEUIUHBI M KOJIEOAHUs, KOTOPhIE MOTYT OBITh BBI3BAHBI (PU3UKO-XUMUYECKUMHU
IPOLECCaMH B ITOPOJAX.

41. Heab u 3agauyd reoMeXaHM4YecKOIro KOHTPOJIsi Ha Kapbepax: llenb — omeHka
YCTOI\/’I‘-II/IBOCTI/I TOpPHBIX MAaCCHUBOB U IMPCAOTBPALICHUC aBaprI. 3a)1atn/1 BKJIFOYAIOT MOHHUTOPHUHT
COCTOSIHHSI OOpTOB, OMNpeAeNieHWe MapaMeTpOB IWHAMHKMA M OIICHKY BO3JICHCTBUS BHEITHUX
(baxTOpoB.

42. MeToabl reOMeXaHn4eCKOro KOHTPOJIsi 0TKOCOB: K HUM OTHOCSTCS BU3yalIbHbIE OCMOTDBI,
reoIe3NUeCKUe H3MEpEeHus, MPUMEHEHHE JaTYMKOB JaBJieHUs M jAedopMaliM, a TaKxKe
nabopaTopHbIe HCCIeI0BAaHUS AJIs OLIEHKH MPOYHOCTHBIX XapaKTEPUCTHK.



43. KoHTpoab 00pTOBBIX MaccuBOB: KOHTpOJb BKIIIOYAET PETYISIPHBIC OOCIEIOBAHMS IS
BBISIBJICHUS TPEIIVH U AeopMaliiii, a TakKe UCIOIb30BaHUE MOHUTOPHHTA IS ONPEACTICHUS
M3MEHEHUH B HAPSXKEHHOM COCTOSIHUU.

44. KoHTPO/1b OTBAJIBHBIX HACBIINIHBIX H HAMBIBHBIX MAaCCHBOB: DTOT KOHTPOJIb BKJIFOYAET
OLICHKY YCTONYMBOCTH, UCIIOJIb30BaHHE TEXHOJIOTHII MOHUTOPUHTA U HCCIIeOBaHNE (DU3UUECKUX
M3MEHEHUH Ha OTBaJie (OCEeIaHKe, HAKJIOHBI U T.1I.).

6. HpI/IMepLI OLICHOYHBLIX CPEACTB AJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTTeCrTalumn

6.1 BapuaHTbl JK3aMeHAIIMOHHBIX BOIIPOCOB:

Bonpocwi k akzameny 5 cemecmpa:

1. Ilpu3Haxku pa3jeseHHus1 TOPHBIX MOPOJ HA KJIACCHI:

['opHable MOpOABl AENATCS Ha KIACCHl MO IMPOUCXOXKICHHIO (MarMaTUyecKue, OcCaJ0YHbIEC,
MeTaMOppUYEeCcKre), a Takke M0 (U3UYECKUM M MEXaHUYECKHMM CBONCTBAM, TaKHUM Kak
MPOYHOCTH, MOPUCTOCTH, TPEIIMHOBATOCTh U XUMUYECKUI COCTAaB.

2. Oco0eHHOCTH CTPOECHHSI MACCHMBOB TOPHBIX MOPOJ, CJOKEHHBIX MArMaTH4YeCKHMHU,
0CaJ0YHBIMH U MeTAMOP(PUUECKUMHU MOPOIAMM:

- MarmaTtuueckue nopozsl GOpMHUPYIOTCS U3 OXJIAXKIEHUS MarMbl U UMEIOT KPUCTAIIMYECKYIO
CTPYKTYpY.

- OcazouHble TOPOABI 00Pa3yIOTCs B PE3yNbTaTe HAKOIUJICHUS U YILIOTHEHHS 0CAaJKOB, UMEIOT
CJIOMCTYIO CTPYKTYPY M MOTYT BKJIFOUATh UCKOIAEMBIE.

- Metamopduyeckne mopo sl MpuoOpPETaroT HOBbIE CBOMCTBA I0]] IAaBICHUEM U TEMIIEPaTypoOH,
YTO MPUBOIUT K U3MEHEHUIO UX MUHEPAJIOTHUYECKOTO COCTABA U CTPYKTYPHI.

3. OnpenesieHne rPpaHMIl TOPHOTO MACCUBA:

FpaHI/IIlI)I TOpHOTO MaCCUBa ONPCACIAOTCA 110 UBMCHCHHIO €T0 (1)I/I3I/IKO-FGOJ'IOFI/I‘~ICCKI/IX CBOﬁCTB,
a TaKKeC MO0 Pa3jiniusM B CTPYKTYPEC U COCTABC MOPOJ, a4 TAKKE IO TCKTOHUYCCKHUM HApPYUICHUAM.

4. Buabl CTPYKTYPHBIX HAPYIIEHU MaCCHBOB FOPHBIX NOPOA:

CYH_[CCTBYIOT pa3jInNUHbBIC BHUIBI Hapy].HeHHﬁ, TAKHC KaK pPas3jioMbl, CKIIaJKH, (I)paKI_II/II/I,
JUCIIOKAIMH, KOTOPBIC MPHUBOJAT K U3MCHCHHIO PACIIOJIOKCHUA U CBOICTB TOPHBIX ITOPO.

5. ®axkTOopHl, 10 KOTOPBIM MOPOAbI PAa3JIHYAIOTCH MEKAY CO00H:



[Topoabl pa3nuyaroTCs IO MHUHEPATOTHUYECKOMY COCTaBY, TEKCTYPHBIM U CTPYKTYPHBIM
XapaKTEepUCTHKAM, MEXaHUYECKUM CBOICTBaM, IOPUCTOCTH, IPOYHOCTH, YCTOWYMBOCTHU K 3pPO3UHU

U Ipyrue pakTopsl.

6. Knaccm])mcaunﬂ mopoa nmo CTENEH TPEIMHOBATOCTH

HOpOIIBI ACIATCA Ha HE TpPCHIMHOBATHIC, cnabo TPCIIUHOBATHIC, TPCUIMHOBATBHIC, CHUJIBHO
TPEIIMHOBATBIC U KpaﬁHe TPEIIMHOBATHIC B 3aBUCHUMOCTHU OT KOJIMYECTBA U pasMeEpa TpCIIUH.

7. Kaaccupukanum ropHbIX MNOPOJ MO CJIOUCTOCTH, CTPOEHHMIO, OOpPYHIAeMOCTH M
YCTOWYHUBOCTH OOHAKEHUI:

[Topoasl MoryT Kiaccu(pUUIMpPOBATHCS HAa OCHOBE WX CIOUCTOCTH (CIIOUCTBIE, OECCIOUCTHIE),
CTPYKTYphl (KpHCcTauInueckue, amop(Hble), oOpymaeMocTu (YCTOWYUBBIE, OOpPYIIUMBIE) H
YCTOMYUBOCTH TPU OOHAKCHUU.

8. HJIOTHOCTHI)IC, MPOYHOCTHBIE M YIIPpyrue CBOMCTBA TOPHBLIX IOPOJA; COOTHOIICHUS HX
BCJINYHNH:

[TnotHOCTL TIOpOA (0OBEMHAsT Macca), IPOYHOCTh (CIIOCOOHOCTH BBIACPKHUBATH HArpPy3Ky) U
yIpyrue CBOWCTBA (CIIOCOOHOCTh K BOCCTAHOBJICHWUIO (OPMBI TPH CHSATHH HArpy3KH)
B3aMMOCBs3aHbl. OOIIas CTPyKTypa HMPOYHOCTH HM3y4aeT COOTHOLICHHS 3THUX CBOMCTB uepes
KO3 PHUIIIEHTHI.

9. HOJ’By‘lCCTb, pejdakcanusd, JJUTe/JIbHasA MIPOYHOCTL IMOpoa:

[Tom3ydyectb — 3TO M3MeHeHUE (QOpPMBI MOJ AJUTENBHON HArpy3KoW; penakcauus — 3TO
CHMI)XCHUC HAIPsSIHKCHUA B o6pa3uax, HaxoaAImuxcs ImoJx TOCTOSTHHOM Hﬁl"py?;KOfI. I[J'H/ITCJ'IBH&?[
IPOYHOCTh — ATO CHOCOOHOCTh MaTepuana COXpPaHATh CBOM MEXaHHMYECKHE CBOMCTBA Ha

MPOTAKCHUC BPCMCHU IO JIEHCTBHEM ITOCTOSIHHOI'O HAIIPSIZKCHU .

10. CTtpykrypHoe ociiabaenne nopoa. Kodgduuuent crpykTypHoro ocjiadjieHus:

CrpykTypHOE OCIa0JeHHE CBS3aHO C M3MEHEHHEM IIPOYHOCTHBIX CBOMCTB TOPOA U3-3a
TPELIMHOBATOCTH WK Apyrux HapyumeHud. KoappuuueHT cTpyKTypHOro ociabiieHus — 3TO
COOTHOILIEHUE MEXIy MPOYHOCTHIO HE3aCBITaHHBIX U 3aCBIMaHHBIX (OC/IA0JIEHHBIX) MOPO; €ro
3Ha4eHus MOryT BapbupoBatscs ot 0,5 no 1,0.

11. CymHoOCTh THIIOTE3 0 HANIPSIAKEHHOM COCTOSIHMM HETPOHYTOI'0 MACCHBA:

['umoTe3sl OMUCHIBAIOT BHYTPEHHEE HAMPSDKEHHOE COCTOSHME MACCHBA, YYUTHIBAIOIIEE €ro
re0JIOTHYECKOE OKPY>KEHHE U BO3MOKHOCTH CYIIECTBOBAHMSI ITOI3EMHBIX BOJI M TA30B, YTO BIIUSET
Ha CTAaOWJILHOCTb.



12. U3MeHeHNs HANIPSIKEHW I NIPH BHEAPEHUHU FOPHBIX BIPA0OTOK B HETPOHYTBIM MACCHB:

IIpu BHEAPEHNUHU IPOUCXOIUT IEPEPACIIPENCICHNUE HAIIPSKEHUM, YTO MOKET BbI3BAaTh YBEJIIMUEHUE
HaIPsDKEHUI B COCEIHMX 30HaX U IMOSBIIEHUE HOBOTO HANPSYKEHHOTO COCTOSHUS.

13. IlonsiTMe KPUTHYECKOM ITTyOUHBI BeJleHUs padoT:

KpI/ITI/I‘leCKaH FJ'IY6I/IHa — OTO BBbICOTA, Ha KOTOpOI>'I HN3MCHCHHUEC HAIPSXKCHUA CTAaHOBUTCA
3HAYUTCIIbHBIM, U ,Z[aJ'IBHefIIHGG BOB,I[GIZCTBHG Ha IopoAbI IIPUBOJUT K Here,I[CKa?)yeMOﬁ p€akuuu
MaccCuBa.

14. U3meHeHuUe CBOIICTB rOPHBIX MOPO/I € YBeJIHYEHUEM IUIyOMHBI UX 3aJIeraHus:

['myGxe 3aieraromipe HOpoJbl, Kak IMpaBUiIO, Oojee IUIOTHbIE M IMPOYHbIE, C YBEIMYEHUEM
JIaBJICHUSI U TEMIIEPATyphl, HO MOT'YT U3MEHATh CBOM (PU3NUECKHE U MEXAHUYECKUE CBOWCTBA.

15. U3mMeHeHMsI CBOMCTB MOPOJ U yIJIAA B 30HAX HHTPY3Hil U Pa3pbIBOB:

B Takux 30HaX BO3MOXHO M3MECHECHHE CTPYKTYPBI, IPOYHOCTU U MUHEPAJIOTNICCKOTO COCTAaBa,
YTO BJIMACT HA UX SKCILNTYATaAHUOHHBIC XapAKTCPUCTUKHU.

16. Baiusinue temmeparypbl, 00BOJHEHHOCTH M TFa30HOCHOCTH HAa W3MEHEHHE COCTOSIHUA
MaccuBa MOPOA:

TeMnepaTypa u O6BOI[HCHHOCTB BJIUAIOT HAa IPOYHOCTHLBIC IMOKA3aTCIIU, 4 TA30HOCHOCTb MOKCT
IMMOBBICUTBH PUCK BBI6pOCOB IIpyu U3AMCHCHUU TAaBJICHUS B MACCUBC.

17. ®uiabTpalHOHHBIE CBOICTBA MACCHBA T'OPHBIX OPOA:

OHu onpenensitoT IPOHUIIAEMOCTh MOPOJ IS )KUJKOCTEH, UTO BaXKHO /17151 IOHUMAaHMsI TOBEIEHUS
TPYHTOB B YCJIOBMSX MNOJA3EMHBIX BOJ. (DHIbTpalMOHHBIE CBOWCTBA 3aBHUCAT OT ITOPHUCTOMU
CTPYKTYPBbI, Pacroi0okKeHHUs TPEIIUH U O0IIEr0 COCTOSHUSI MACCUBA.

18. MeToa KOHEYHBIX DJIEMEHTOB:

9TOT METO UCIIOJIB3YCTCA I YUCIICHHOI'O aHaJIn3a KOHCTPYKI_II/Iﬁ 1 MexaHndeckux cucrem. OH
p836I/IBaeT CJIO)KHBIC TC€OMCTPpHUU Ha HeOoIbIINe QJICMCHTBI, YTO IIO3BOJISICT PACCUUTHIBATH
HAIMpsOKCHUA U ,HC(I)OpMaLII/II/I B Pa3JIMYHBIX YCIOBUAX HArpyXCHUA, YTO AKTYAJIbHO [JIA
TCOMCXaHHUKU.

19. MeToa rpaHMYHBIX 3JIEMEHTOB:

9TOT MCTO/ TAKIKEC HUCIOJIB3YCTCA ITPU YUCIICHHOM aHAJIM3€C, HO B OTJIMYUC OT MCTOAA KOHCYHBIX
9JICMCHTOB, OH Tpe6yeT pCIICHUA TOJIBKO HA I'paHUIax PICCJ]C,Z[yCMOfI o0macTu. DTO MO3BOJIIET



3HAYUTEIPHO COKPATHTh BBIYMCIUTENBHBIE PECYPChl TIPU PEIMICHHH 3a/1a4, CBS3aHHBIX C
HarpspKeHUEM U AedopMaIuei.

20. OcHOBHBIE N10JI0KEHUS] TEOPHH NOA00HS:

Teopust mo00UsT OCHOBBIBACTCSI HA MCIIOJIb30BAHUM MACIITAOHBIX MOJEINEH I MCCIIeIOBaAHUS
¢dusnueckux nporeccoB. OHa MpEANonaraeT, 9To MpU AHAJOTUYHBIX YCIOBHSX BO3JICHCTBUS,
pe3yNbTaThl, HOMYYEHHBIE I MOJIETH, MOXKHO IKCTPANOIMPOBATh HA pealibHbIe 0OBEKTHI.

21. MeTox 1eHTPOOEKHOTO MOIeIMPOBAHUSA

9TOT MCTO UCIIOJIB3YCTCA NJIA CO3AaHU MOI[CJICﬁ, B KOTOPBIX BBOAUTCHA I_IeHTpOGC)KHaH cuJIa aJis
HUMUTAUN TpaBUTAOMOHHBIX HArpy3o0K. OTO MO3BONSACT HCCICA0BAaTh IMOBCACHHUC TOPHBIX
MAacCCHUBOB I10[ I[CI\/JICTBI/IGM HGHTpO6e)KHI)IX CHII.

22. OcHOBHbBIE IPUHIHUIIBI METOAA IKBUBAJIEHTHBIX MATEPHAJIOB:

OTOT METOJ OCHOBaH Ha 3aMEHE CJIOKHBIX MaTE€pUAIOB HKBHBAJIICHTHBIMU, 0OJiE€ MPOCTHIMHU,
KOTOpPBIE COXPAHAIOT OCHOBHBIE MEXAHUUYECKUE XapaKTepUCTUKU. [Ipumensercs 1uis yrpoueHus
pacuera CTpYKTYpPHBIX XapaKTEPUCTHK MACCUBOB.

23. CyllleCTBO MOJIAPU3ANUOHHO-OIITUYIECCKOI0O METOAA:

JlaHHBII METOJ] WCIIOJIB3YET CBOMCTBA CBETa W TOJSIPU3AIMK JUISI M3YYCHUS MOPUCTOCTH U
TPEIIMHOBATOCTH TOPHBIX Mopoa. OH MO3BOJSET UCCIENOBAaTh paclpeiesieHne HanpsHKeHU U
nedopmaruii B MaccuBe.

24. Metoabi DI'IA u ICIIA u X npuMeHeHNe B reoMeXaHHuKe:

- OI'TA (Onextporeodusnyeckas AMarHOCTUKA) UCOIb3YeTCs JUIs TOJIy4eHUs HH(OpMaLuu o
COCTOSIHUYM TOPHBIX MOPOJT M UX (PU3MKO-T€O0IOTHUECKUX MTapaMeTpax.

- OCITA (DnekTpocTaTuyecKkas OLIEHKa KauecTBa) MPUMEHSIETCS JUIsl OLIEHKU MPOYHOCTHBIX
CBOWCTB U BBISIBJIEHHMS 30H CJ1a00CTH B MacCHUBAX.

25. Uzmepenue nedopManmii ¥ HanpsizKeHUil Ha NMOBEPXHOCTH TOPHBIX BHIPA0OTOK M B
riyoMHe MaccuBa:

Hcnonb3yloTcss  pa3iuyHble METOAbI, BKJIIOYas TIeoJe3WdecKue HaOMIOJeHUs, JTaT4UuKu
HanpspKeHUH U 1edopmalnii, KOToOpble TOMOTal0T MOHUTOPUTH COCTOSTHHE MAaCCUBOB B Tpoliecce
JKCIUTyaTal1H.

26. U3mepenne nepeMelieHUs B OKPECTHOCTH F'OPHBIX BbIPA0OTOK:



[TpuMeHsToTCsl METO 1bI MHKJIMHOMETPHH, THPOCKOIIBI M IPYTHE Te0/1e3UYeCKUe HHCTPYMEHTHI 1S
oTpezieNieHus CAABUTOB U MEepeMEIleHUI OO/, CBI3aHHBIX C TOPHBIMHU paboTamMHu.

27. U3mepeHne HATPY3KHM HA Kpellb F'OPHBIX BLIPA0OTOK:

OOBIYHO HCTONB3YETCS JATUYMKHU JIABJICHUS, JUHAMOMETPHI U JAPYTHe CIEHUaTU3UPOBAHHBIC
YCTPOMCTBA JUIsl KOHTPOJISl HArPY30K Ha KPEIUICHUS U 3alIUTHBIE KOHCTPYKIIMH B BBIpAOOTKaX.

28. ABTOMaTH3I/Ip0BaHHaH CUCTEMA T'€COMEXaHUYECCKOI'0 MOHUTOPHUHTI A

DTO CHUCTEMBI, KOTOPBIE UCIIOIB3YIOT KOMITBIOTEPHBIC TEXHOIOTHH JIJIsi COOpa M aHalIn3a TAaHHBIX
O COCTOSIHMSIX TOPHBIX MacCMBOB. OHU 00ECIIEUUBAIOT YIPABICHUE PHCKAMU, CBS3aHHBIMHU C
YCTOMYMBOCTBHIO TOPHBIX PadoT.

29. OneHKa CTPYKTYPHO-MeXaHUYECKHX OCOOEHHOCTel MOPOJAHBIX MACCHBOB MeTOJaMU
TomMorpadumn:

Merto ToMOrpaduu 1Mo3BoNIsIeT BU3yaIn3upoBaTh BHYTPEHHHE CTPYKTYpPhl MACCHBA U BBISBIISTH
CKpBITBIE Je(EKTHl MM U3MEHEHHsI, YTO BA)XKHO /IS OIIEHKU YCTOMYMBOCTH M IUTAHUPOBAHUS
TOpHBIX padoT.

30. KomnbroTepHoe Mo/ieJIMPOBaHUE HANIPSIGKEHHOTO COCTOSIHUS YCTYIOB 00OPTOB KapbepoB:

Hcnonp3yloTess CHelualn3upoBaHHbIE IIPOrPaMMHBIE MPOAYKTHI U1 CO3LAHMS MOJEIEH,
KOTOPbIE PACCUUTHIBAIOT HAIPSDKEHHE M yCTOWYMBOCTH OOPTOB KapbepoB B 3aBUCHUMOCTHU OT
re0JIOTHYECKUX YCIOBHIA.

31. ABTomMaTu3aums npouecca 00padoTKu pe3yJbTaTOB FreOMEeXaHNYeCKOr0 MOHUTOPHHIA:

Buenpenue mnporpamMmHOro oOecrieuyeHHuss M CHUCTEM II03BOJIAET OBICTPO 00padaThiBaTh M
aHAJIM3UPOBATh JaHHBIC, TMOBBIMAsS 3(PGEKTUBHOCTh TPHUHATHS PEIICHUWH U yMEHBIIECHUE
4eoBevecKoro (hakTopa B OIEHKaX.

32. IHonsaTus «T'OPHOC TABJCHUE», KOIIOPHOEC TABJICHHUE»

- l'opHoe naBnenne — 3T0 O0IIas Harpy3Ka, UCIBITHIBAEMasi MaCCUBOM TOPOJI, BhI3BaHHAS MX
COOCTBEHHBIM BECOM M BHEIIHUMU (haKTOPaMHU.

- OHOpHOC AaBJICHUC — 3TO YaCTb T'OPHOro JaBJICHUA, ﬂeﬁCTBYIOHIaH Ha OHpeHCHéHHLIﬁ
Y4aCTOK Maccasa, BKiIro4asd KOMIIOHCHTBI CJIOUCTOI'O UJIM CJIIOKHOI'0 MaCCHBaA.

33. YciaoBusi popMHpPOBaHUS NEPBOro, BTOPOro M TPeTbero THUNOB AedopManuii mopon
BOKPYT BbIPA0OTKU:



- IlepBBii T — pa3BHBaeTCs B OOJACTH HEMOCPEACTBEHHOTO BO3JCUCTBHUS BBIPAOOTKH,
HanpuMep, BOJTU3U KPBILIH.

- BTopoii THI — MPOUCXOIUT B MpeeiaX 30HbI, T/Ie HAPSHKCHHUE TIepepacpeIeIseTCs, abIie
OT BBIPAOOTKH.

- Tperuii THI — NOSIBIIAETCS B YAAJICHHBIX 30HaX, IJI€ U3MEHEHUS HAIPSDKEHUHN U CTPYKTYpHBIE
BO3JICUCTBUSI MUHUMAJIbHBI, HO BCE PaBHO MOTYT BJIMSTH Ha MPOYHOCTh MAaCCHUBA.

34. 3oHaJbHAaA 1e3UHTErPALUSA TOPHBIX MOPOJ:

DTO MOpolecC pa3pylIeHUs: MOpPOJA B ONPENCIEHHBIX 30HAX, BBI3BAHHBIA TOPHBIMH pabOTaMu,
KOTOPBI MOJKET IPUBECTH K M3MEHEHUIO HX MEXAHUYECKUX CBOWCTB M YBEJIUYCHHIO
TPELIMHOBATOCTH.

35. Knaccm])mcauuﬂ BblpaﬁoTKl/I BHE 30HbI BJIUAHUA OYUCTHBIX pa60T mo YCTOﬁqHBOCTH:

BeipaboTkn  MoryT KiacCH(HUUIMPOBATHCS HAa YCTOHYMBBIC, YAaCTUYHO YCTOWYUBBIE U
HEYCTOWYMBBIE B 3aBUCUMOCTH OT MEXaHUYECKUX CBOMCTB IIOPOJ U UX COCTOSHUS OTHOCUTEIIBHO
BO3/ICHUCTBUS OUUCTHBIX PaloT.

36. XapakTepuCTHKH 30H B NMOAPA0OTAHHOMH TOJIIE MOPOJ INOCJTe OKOHYAHHS Tpolecca
CIBHKEHHA:

30HBI MOTYT JAEMOHCTPUPOBATh U3MEHEHUE MPOYHOCTH, YBEIMUYEHUE TPEIIMHOBATOCTU U JaXKe
(GopMHpOBaHHUE HOBBIX CTPYKTYPHBIX JJIEMEHTOB, 3TO BIIMSAET Ha YCTOHYMBOCTH OYIYIIMX
pa3paboToK.

37. ®opmbl gedopmanuii mOpoa B 00J1aCTH CABHKECHHS:

3T0 MOTYT OBITh MPOJIOJIEHBIE U MOMEPEYHbIE TPEUIUHBI, YCAIAKH, CABUTH U JAPYrue U3MEHEHUH,
BJIMSIOIME HAa CTPYKTYPHYIO LIEJTOCTHOCTh MacCHBa.

38. PazBuTne nedpopmanmii u 00pyLIeHuil MOPOI HENMOCPEACTBEHHOI U OCHOBHOI KPOBJIN:

Ot obnacTu NpeaACTaBJIAOT coboit KPUTHYCCKUC 30HBI, I'/IC CTa6I/IJ'II/138.I_[I/I$I Imopoa MOKET OBITh
HapymicHa n3-3a BO3ACHUCTBUS BBIpa6OTOK, 4qTo Tpe6yeT MMOCTOAHHOI'O MOHUTOPHUHTA.

39. OcHoBHBIC (AKTOPBbI, BJMAIONIME HA YCTOMYHBOCTH nmopoa kposuau. Kiaaccudukanus
C.T. Ky3uenona:

O10 ¢uzNyecKkue W MEXaHMYeCKHe CBOMCTBAa IOpOJ, TEKTOHHYECKHE (DAKTOphl, YpOBEHBb
BOJIOHOCHBIX TOPU30HTOB, MOJIElb pACHpeleseHus Harpy3kh W o0JacTb  BIUSHUSL
Knaccugukanus Ky3nernosa onpenensier KaTeropuu yCTOHUYMBOCTH KPOBJIH.



40. IlpyyMHbBI BOSHUKHOBEHHUSI ONOPHOro AaBJieHusi. Ero mapamerpsi:

OnopHoe [aBJI€HME BO3HHUKAET OT BECAa HAXOMSIIMXCS BBILIE CIOEB IMOPOABI, TAKXKE Ha €ro
BEJIMYMHY OKa3bIBAIOT BIMSHUE CBOWCTBA MAaTepUAJIOB, IITyOMHA 3aJIeTaHusl, MOKPBIM MM CyXOu
pPEXKHUM B MaCCHUBE.

41. InHaMuyecKasi U CTATUYECKAS COCTABJISIIOLIME ONMIOPHOTO J1aBJIEHUS:

CraTrueckoe JaBJICHHE CBS3aHO C IIOCTOSHHON HArpy3koil OT BBIIICICKAIIUX CIIOEB, a
JTMHAMUYECKOE JIaBJICHHE CBS3aHO C BPEMEHHBIMH HArpy3KaMu, TaKUMH KaK CEHCMHYECKOe
BO3/ICHCTBUE WK KOJIEOAHUS OT TOPHBIX paboT.

42. OcHOBHbIE CBOMCTBAa FOPHbBIX MOPO/:

K HuM otHOCSTCS MIPpOYHOCTD, YIIPYT'OCTh, TPCIIUHOBATOCTL, ITIOPUCTOCTh, BOAOIIPOHHUIAECMOCTb,
IJIOTHOCTb U APYTHUEC XapaKTCPUCTUKH, KOTOPBLIC BIIUAIOT HA IMMOBCACHNUEC ITOPOI 11O HElI‘pySKOfI.

43. Kinaccuukanusi CBOMCTBA TOPHBIX MOPOA:

Knaccugukarus MoxxeT ObITh OCHOBaHA HA MEXaHWYECKHUX CBOMCTBaX (IIPOYHOCTH, YIIPYTOCTH),
(bU3UKO-XMMHUYECKUX (COCTaB, INIOTHOCTD ), FEOMEXaHUYECKUX (YCTOMYUBOCTb, TPEIIMHOBATOCTb ).

44. Knaccupukanusi MeXaHM4eCKHX CBOIMCTB rOPHBIX MOPOJ:

Onu MoryT OBITH KJIACCH(HUIMPOBAHBI Ha OCHOBE MPOYHOCTH (Ha C)KaTHE, Ha PACTSHKEHUE),
yOPYrocTH (MOAYJIM YIPYroCTH), BSI3KOCTH, TPEUIMHOBATOCTH M JPYIMX MEXaHHYECKHX
XapaKTEPUCTHK.

45. Mertoapl ompeaejieHHs] NMPOYHOCTHBIX CBOMCTB TOPHBIX MOPOA B JaGOPaTOPHBIX
YCJIOBHSIX:

JUis OIIEHKM HCIONB3YIOTCSl TPUEHHM, HaxaTus, MeToA Mads, UCHBITaHHA Ha CXaThue Hu
pacTshKeHHE, a TaKXkKe CHelMaIbHOe 000PYAOBaHHUE Ul aHAIIN3a MUKPOCTPYKTYPBI.

46. MeToasb! onpeneeHUs NPOYHOCTH MOPOA B HATYPHBIX YCJIOBHAX:

HpI/IMeHHIOTC}I METOAbl CTATUYCCKOTO W JUHAMHUYCCKOI'O 30HIAUPOBAHHA, a4 TaAKIKC MCTOIbI
BI/IKHHGHI/Iﬁ, TAC U3y4acTCsd MOBEACHUEC IMOPOALI ITOA p€albHBIMU HAarpy3KaMHu.

47. Koappuuuent Ilyaccona:

Oro Oe3pa3MepHas BEJIMYMHA, ONpEAENAIOIIas OTHOLIEHHWE IONEepeuHbIX JedopManuil K
IPOJIOJIBHBIM TPU TPWIOKEHUH HArpy3kH; KOA(QQHUIMEHT BapbHpPYyeTCsl JUIs Pa3HbIX TOPHBIX
HOPO/I.



48. IlonsiTHe cuenieHue B TOPHBIX MOPO:

CHGHJ’ICHI/IG — OTO CHJIa, KOTOpasd YACPKHUBACT YAaCTHUILBI IMOPOABI BMECTE, OIMPCACIIArOIIas
IMPOYHOCTh MAaTCpUalia Ha CABHUT.

49. KoappuuueHT CTPYKTYPHOIO0 OC/1a0JIeHHUs:

OTO COOTHOIICHHE, TOKA3bIBAIOIIEE CHIDKCHHE MTPOYHOCTH TTOPOJT ITOJ] BO3/ICHCTBUEM TPEIIMH U
JIpYruX HapylmeHU, 00bIMHO 3HaUeHUs Kodduirenta sapsupyores ot 0 1o 1.

50. I'eomexaHuKa Kak HayKa:

['eomexanuka wu3yyaeT (U3MUECKME U MEXAaHMYECKHE CBONCTBA TOPHBIX MOPOJ, HX
B3aMMOJICHCTBHE M TOBEJAECHHE B YCIOBHUAX TOPHBIX pabOT M BO3JACHCTBUS IPUPOJIHBIX U
TE€XHOTE€HHBIX (DaKTOPOB.

51. Mexanuuyeckue sIBJIeHMSI U MpPoOLeECChl B 3¢eMHOH KOpe, BbI3biBaeMble BO3/1elCTBHEM
TOPHBIX padoT:

DTH IPOLIECCHI BKIIOYAIOT U3MEHEHUS B HAIIPSDKEHUSX, TIepepacipeiesieHue Macchl, 00pa3oBaHue
TPEILMH, OMOJI3HU U OOpYIICHHUS.

52. IlonsitTue 0 MaccHBax TOPHBIX MOPOA, UX (PU3MYECKHX COCTOAHMAX U BaKHEHIIHX
(pu3uKo-MexaHUYECKUX CBOMCTBAX:

MaccuBax TOpHBIX IIOpOJA  XapaKTEPU3YIOTCS CTPYKTYpPOW, IIJIOTHOCTBIO, IIPOYHOCTBIO,
BJIQKHOCTBIO U COCTOSHHMEM (TBEpJOE€, PBIXJIOE U JIp.), YTO BIMAET HA YCTOMYUBOCTh U
IKCILTyaTalHIo.

53. CBoiicTBa TOPHBIX MOPOJ M MACCHBOB: Ne()OPMHPYEMOCTb, NPOYHOCTH M pa3pylleHHe
TOPHBIX NOPOJ M MAaCCUBOB:

OTH CBOHCTBA SBJISIOTCS OCHOBHBIMHU IIpu OLCHKC HOTCHLII/IaJ'ILHOI\/’I YCTOﬁqHBOCTH u
JOJITOBECYHOCTHU KOHCpr1<IIPII7[, a TaKKe IMpU pacdyeTax pruCKOB.

54. Mexann4yeckue MO/1eJiM NMOPO:

yIpYTHe, )KEeCTKOMIACTUYECKHE, YIPYTOMIaCTUYECKHUE, PEOJIOTUYECKHE: DTH MOJEIIN OTPaXKaIOT
pa3MyYHble acleKThl MOBEIEHUS TOPHBIX MOPOJ MOJA HArpy3Kol M BpEeMEHEM, MO3BOJISISI TOUHEE
IIPOrHO3MPOBATh MOBEJEHNE MACCUBOB B U3MEHSIOIUXCS YCIOBUSAX.

55. Teopuu NPOYHOCTH M KPUTEPUH Pa3pyLICHHUS NOPOA:



CyllecTBYIOT pa3M4Hble TEOpUM, Hampumep, Teopun ['ayca, PeHkMHa W MakCHUMaJIbHBIX
HOPMaJIbHBIX HaHpﬂ)KeHI/II\/'I, KaxkJad M3 KOTOPBIX AOMOJIHACT 06H_I€€ NMOHUMAaHHC MPCACIIBHBIX
COCTOSTHUI TOPHBIX OPO/I.

56. HaCHOPT NMPOYHOCTH I'OPHBIX MOPOA, METOALI U TEXHUYECCKUE CPEACTBA €I'0 MOCTPOCHUSA:

HacnopT BKJIIO4acT I/IH(i)OpMaI_II/IIO O MPOYHOCTHBIX XAPAKTCPUCTUKAX U METOJAaX UX HUCIIBITAHUA.
MeTOI[BI BKJIFOYAIOT J'Ia60paT0pHHe HCIIBITAHUS U ITIOJIEBBIC Ha6J'IIOI[eHI/I${.

57. T'eomexaHu4eckne MPOLECCHI, MPOUCXOAAIIHE B Ie0JIOTHYECKON cpe/ie Mo BJIUSIHHEM
TOPHBIX padoT, U yNpaBjieHHe UMH:

[Iporecchl BKIIOYAIOT W3MEHEHHS HANPSKCHUHA W Jaegopmanuil. YrpaBieHHE UMHU TpeOyeT
MOHMTOPHHIA, AaHAJIN3a PUCKOB U CO3/aHUS HAarPYKEHHBIX MOJIE€JIe TOpHBIX padoT.

58. OcobGennocTu aepopMupoBaHus U pa3pylleHHs] MOPOAHBIX MACCMBOB BOJIM3H 32005,
YCThSl M CONPSIZKEHUIl BbIPA0OTOK:

Ot 001aCTH NOABEPKEHBI HANOOIbILIEMY BO3AECHCTBUIO U HANPSKEHUIO, YTO MOKET IPUBOAUTH
K 00Jiee BBICOKMM BEPOSATHOCTSIM OOpYIICHHA U IpyTUM opMaM pa3pylieHusl.

59. JdedopmupoBanue U paspyuieHHe KPOBJH, MOYBbl M MOPOJAHBIX LEJIUKOB OYHUCTHBIX
BbIPa0OTOK:

Jedhopmanuy B 3TUX 0OJIACTSAX MOTYT CTaTh NMPUYMHON M3MEHEHUI B YCTOMYMBOCTH, BKIFOYAs
o0Opa3oBaHHe TPEIINH U 00pyIIEHUH.

60. CaBuskeHne MOPOJHBIX MAaCCHBOB IO/ BJIHMSHHEM MOJI3€MHBIX U OTKPBITHIX TOPHBIX
pabor:

[Iporiecchl CABMXKEHUS MOPOJABI MOTYT OBITh BBI3BAaHBI M3MEHEHHEM HAINPSIKEHUM, BOJHBIX
YCJIOBHM M IMHAMHYECKUMU BO3JIEUCTBHUAMU, UTO TPEOYET TIIATETLHOTO MOHUTOPUHTA U OIICHKU
YCTONYUBOCTH.

Bomnpocsl k 3x3amMeHy 6 cemecTpa

1. OnpenesieHne NnapaMeTpPoOB CABUKEHUSI MOPOIHBIX MACCMBOB M 3€MHOIi MOBEPXHOCTH.

[TapameTpsl cIBUXKEHUS OMPEENISAIOTCS BEIMUMHON U HAlpaBlIeHUEM NEpEeMEIIeHHs] MaCCHBOB
TOPHBIX MOPOJ U 3€MHOU MOBEPXHOCTH. OHU BKIIOYAIOT B ce0s1 a0CONIIOTHBIE U OTHOCUTEIbHBIE
CMEIlIeHNs, YTJIOBBIE ehopMalny, a TaKkKe CKOPOCTH CABMKEHUS. VICTI0Nb3yIOTCSI HHCTPYMEHTHI,
TaKH€ KaK MHKJIMHOMETPBI U F€0JI€3NYECKUE CUCTEMBI, I MOHUTOPUHIa U3MEHEHUH.



2. I'opHble ygapbl M BHe3alHble BbIOPOCHI; MX NMPOrHO3 M mnpeaynpexaeHue. QOCHOBHbIE
NPU3HAKHU YAapPOONACHOCTH MOPOJ.

I'opHbIe yaapsl -- 3TO BHE3aITHbIE BBIOPOCHI SHEPTHH B TOPHOM Macce, a BHE3aIHbIe BEIOPOCHI --
pe3Koe mepeMenieHne ra3oB M yriisi. [IporHo3 BepoOATHOCTH 3THX SIBICHMN TpeOyeT aHain3a
COCTOSIHMSI MaCCHBa, TAKUX KaK HAPSDKEHUE, TEKTOHUYECKUE Pa3JIOMbl M HAJIMYUE TEKYYUX Ia30B.
[Ipu3Hakyu ynapoONAaCHOCTH: TMOBBILIEHHBIE HANPSKEHHs, HAJIWYUME TPEIIUH, HU3MEHEHUeE
TEMIIEPATYPHI, BBIPAKEHHBIC BHOPAIIHH.

3. YcroiluMBOCTh TOPHBIX BBIPA0OTOK M IMOJ3EeMHBIX COOpYy:KeHUil. B3aumopgeiictBue
MAaCCHBA FOPHBIX MOPOJ ¢ MH/KCHEPHBIMHM KOHCTPYKIUSMH IOJ3E€MHBIX COOPYKeHHUH.

Y CTOWYUBOCTD 3aBUCUT OT MEXAaHUYECKHUX CBOICTB MOPOJ, YCIOBUN HaXO0XIEHUS BHIPAOOTOK U
MPOEKTUPOBAHUS KOHCTPYKIHI. B3auMozeiicTBre MporCXOAUT Yyepe3 pacrpeielieHue Harpy3oxk,
KOTOphIE MOTYT BBI3bIBATh H3MEHEHHS B HANPDHKEHUSAX M AePopMalusax MOpoJ BOKPYT
COOPYXKEHHUS.

4. OxapakTepu3yiiTe 30Hy BJIHUSIHUS OYHUCTHBIX PadOT HAa MOATOTOBHTE/IbHbIE BbIPA0OTKHU
BIlepeIU U 0331 JIABbI.

30Ha BIUSHUS BKIIOYAET YYACTOK, /1€ TPOUCXOAUT 3HAUUTEIHLHOE N3MEHEHUE HAPSKEHUS U3-
3a OYMCTHBIX pador. Crmepenu JIaBbl 3TO MOXKET MPUBECTH K YBEJIMYECHUIO WHJYKIIMOHHBIX
nedopMaruii, paspelBaM W TQJCHUI0O KPOBJIHM, B TO BpeMs Kak T03aJW HaOIIOAI0TCS
VIUTOTHSIFOIINE U PACTATUBAIOLINE HAMIPSKSHHUS.

5. HpOKOMMEHTprﬁTe )]e(l)OpMaIII/II/I mopoa KpoBJIXM MOATOTOBUTEJIBHBIX BblpaGOTOK npu
HX IIPOBCACHUH MMO3a1M JJaBbl.

[Ipu npoBeaeHnH BBIPaOOTOK MMO33H JIaBbl MOTYT BO3HUKATh U3MEHEHUS B HAIPSDKEHUSX, UTO
3a4acTyl0 NPUBOAUT K OOpa30BaHMIO TPEIIMH, OIMOJI3HEH U O0OpyleHud. DTO CBS3aHO C
ocy1abJIeHueM CTPYKTYpPhI TOPO/I, BEI3BAHHBIM BO3/IEHCTBUEM OYUCTHBIX paboT.

6. Pacckaxutre 00 oco0eHHocTAX JAedopManuii TOPOJ KPOBJM TMPH MNOBTOPHOM
HCNOJIb30BAHUM BHIPA0OTOK U HX MPOBEICHNHU B PUCEYKY.

[ToBTOpHOE MCIONB30BaHNE BHIPAOOTOK MOXKET MPUBECTH K JTOMOIHUTEIBHBIM JAepOopMaIusim,
TaK KaKk U3MEHSIOTCS (PU3HMKO-MEXaHUYECKHE CBOWCTBA MOPOJ U3-3a paHee MPOU3BEIEHHBIX PadoT.
[IpoBeneHne B MPHUCEUKY CO3/a€T JOMOJHUTENbHBIE HANPSOKEHUs] U YBEIUYHBACT PHCK
0OpyIICHHIA.

7. CymiHOCTH npouecca ny4eHHus N04YBbI TOPHBIX BLIPA00TOK.

queHHe BO3HHUKACT IPU HAJIWMYHUU BOAOHACBIMICHHOCTU W JICAAHBIX HaCJ'IOCHI/If/'I, Koraga Boaa
3aMEep3acT, paCIIHUPACTCA U NOBBIMIACT JABJICHUC HAa OKPYXAIOMIUE CIIOH. OTO MOXKET IMPUBECTH K
Pa3pyHICHUTIO NPUIICTAOIINX KOHCprKI_[I/Iﬁ Y1 U3MEHEHHUIO CBOMCTB TpyHTa.



8. Hanpsizxenusi u feopmMannu B TOJIAX MOPO/ NPH NMOAPAOOTKe U HAAPAOOTKe.

[Ipu nonpa®oTKe MPOUCXOIUT YBEIUYEHHE HANPSHKEHUH B HEMOCPEICTBEHHOM OJIM30CTH K
BbIpa0OTKaM, 4TO MOXET BbI3BAaTh JAeQopMalii MOpojbl, a HaapabOTKa MOXET MPUBECTH K
nepepacnpeieNieHni0 Harpy30K, YBEJIIMYCHHUIO IUIOMAAN CABUKEHU M BO3SHUKHOBEHHIO HOBBIX
TPEIIH.

9. MexaHu3M nmpoaaB/JMBalOUIero BO3/I€liCTBHA EJIUKOB.

Henuku wMoryt oka3biBaTh MPOJABIMBAIONIEE BO3JCUCTBUE, CO3JaBasi HAIpPSIKEHUS B
HIDKENeXKAIUX CJIOSIX MOpPOAbl. OTO IPOUCXOAMT H3-32 HArpy3Kd CBEPXY, a TaKXKe uepe3
JTUHAMHYECKHE U3MEHEHHUS OT SKCILTyaTalli, YTO MOKET BBI3BATh MPOCATKU U OOPYILICHUS.

10. CyIlIHOCTb MeXaHH3Ma 3alIUTHOIO AelHCTBHSA IIPpHU BBIEMKE IJIACTOB B CBUTE.

3aluTHOE JAEWCTBUE 3aKIIOYAeTCs B MCIOJIb30BAaHUM IUIACTOB, KOTOPBIE MOTYT CIIYXHTb
OydepoM, ymMeHbIIast BIMSHUE Ha HIXKEIEKALUE CIOU. JTO MO3BOJIIET COXPAHUTh 11EJIOCTHOCTh
MOPOJI U CHU3UTH PUCK 00pyIIeHUH 1 fedopMaruii.

11. OnpenesieHue rpaHull 3alIMIIEHHBIX 30H U 30H MOBBINIEHHOT0 TOPHOIO [aBJIEHMS.
(mpoaoJxenne)

30HBI MOBBIIIEHHOTO JABJICHUS ONPEIEIAIOTCS Ha OCHOBE aHAIM3a HAIPSHKEHHOTO COCTOSHUSA
IIOpOJ, TAE€ 3TO COCTOSHUE CTAHOBUTCS KPUTHUYECKHM M MOJKET INPUBECTH K Pa3pbiBy HIIHU
oOpymieHuto. OTH 30HBI TpPeOyIOT CHEUATBbHOIO KOHTPOJS W NPUMEHEHHs 3allUTHBIX
MEPOIIPUATHH.

12. OcHOBHBIC IPUHUIMIIBI HCIOJIb30BAHNUS 3aIIUTHBIX IUIACTOB.

3alUTHBIE MJIACThl NPUMEHSIOTCS A CTaOWIM3alMU TOPHBIX BBIPAOOTOK M 3alIUTHI OT
pa3pbIBHBIX HapymieHui. OCHOBHBIE MPUHLUIBI BKJIIOYAIOT MPABUIIBHBIN BBIOOP TOJIIIMHBI U
MaTepUasoB IJIACTa, KOHTPOJb 33 €r0 COCTOSHHUEM BO BPEMEHM M MMUHMMM3ALUIO BO3AECHCTBUSA
BHEITHUX Harpy3okK.

13. Onenka gedpopmanuii MaccuBa rOPHBIX MOPOJ NPH MOAPAOOTKE BOJ0EMOB H 00BEKTOB,
cojiep:KaIMX TeKy4YHe Macchl.

Jedopmariny OIIeHNBAIOTCS HA OCHOBE aHAJIM3a BIMSHUS MTOBOJHBIX M HA3€MHBIX HArPYy30K,
U3MEHSIONINX HampspKeHHoe cocTosiHue. CrenuanbHble METOIbl MOHUTOPHHTA, TaKHe Kak
reofie3rsi ¥ WHKIMHOMETPHS, TO3BOJISIFOT OTCIIEKHWBATh W3MEHEHHs, BO3HUKAIONIME W3-32
noapaboTKH.



14. CymectBo patdoueii runore3nl npo¢. H.A. MypaToBa 0 MexaHu3Me NPOSIBJICHUI TOPHOTO
JAaBJICHUS] B 30HAX TEKTOHMYECKUX HAPYIIEHUH.

CornacHo rumnorese, ropHOE AABJIEHUE B 3THUX 30HAX BBI3BIBACTCS B3aUMOJCHCTBHEM MEXY
NIEPBUYHBIMM ¥ BTOPUYHBIMU TEKTOHMYECKUMH IIPOLIECCAMM, YTO NPUBOAUT K HAKOIUICHUIO
HaNpsHKEHUH B TOPHBIX MOPOJIaX U UX JalbHEHIIEMY MTPOSBICHUIO B BHJIE OOPYIIIEHUH U CIIBUTOB.

15. OcHoBHBIE (l)aKTopr H mMapaMeTpbl, BIUAIOIIMEC HA YCJIOBUA IPOBEICHUA BblpaGOTOK B
30HaX IU3BbIOHKTHUBOB.

K ¢dakTopam oTHOCATCS reosiormyeckas CTPyKTypa, HAIMYUE TEKTOHHUYECKUX HapyLICHHH,
MEXaHHUYECKUE CBOWMCTBA MOPOJI, HAJIMYKE ITOI3EMHBIX BOJ U TEXHOTCHHOE BO3JeicTBUE. BaxxHO
TAKKE YYUTHIBATH W3MCHCHHE HANpPSHKCHHH, KOTOPOE MOXKET HPOU3OUTH B pe3yJbTare
npoBeieHUs padoT.

16. OcoOeHHOCTH NPOBeIeHUs] KBEPULIATOB U MO0JIeBbIX IITPEKOB.

Hpouecc IIPpOBCACHHUA KBCPILIAroB Tpe6yeT 0COOEHHOTr0 ydaeTa YCJIOBI/Iﬁ IMPOYHOCTH IIOPOJbI 1
HaJIN4YKUAg TPCIINH. Ilonepnie ITPCKU MOT'YT HOTp€6OBaTI) HCII0JIb30BAaHHA BPEMCHHBIX erneﬁ JUIA
obecneyeHnss 6€30aCHOCTU U CHIDKEHUS ﬂeq}OpMaHHﬁ.

17. IIpoBeeHNe ITPEKOB ¢ MPHCEYKO DOKOBBIX MOPOJ.

[Tpu npoBeeHUH IITPEKOB C IPUCEUKOM BaXKHO YUUTHIBATh OTEHLIUATIbHBIE PUCKU OOpYILIEHUS
OokoBbIX MopoA. Mcronb3yroTcs cHenualbHbIe METO/Abl KPEIUIEHUs, a TaKK€ MOHMTOPHUHT
COCTOSIHUS TIOPOJ] B ITpoLiecce paboThl.

18. Cnioco0b1 3a1aHKMsA HANIPABJICHHI KANMUTAJIBHBIM H IIOATOTOBUTEJILHBIM BbIPadOTKaM.

HampaBnenue BbIpaOOTOK 3a7aeTcs Ha OCHOBE TI'€OJIOTMYECKUX YCJIOBHUM, MEXaHMUYECKHUX
CBOWCTB IMOpPOJ M KOHLENIHMM pa3pabOTKH MecTOpoXkAeHHUs. Vcnonb3yroTcs reoje3ndeckue
MHCTPYMEHTBI, KOMIIBIOTEPHOE MOJEIMPOBAHNE U PACUETHI.

19. Onenka Harpy3ok Ha Kpenb KallUTAJBHBIX H NOAT0TOBUTEIbHBIX BHIPA00TOK.

Harpy3ku olleHUBarOTCs Ha OCHOBE aHAIM3a M'€0JIOTUYECKUX U MEXAaHUYECKUX CBOMCTB, a TAKXKE
ydyeTa JMHAMHUYeCKuX BozaeicTBuil. Takue pacu€Tsl MO3BOJSAIOT BBIOMPATh MOJIXOMASAIINE TUIIBI
Kperen U UX KOHCTPYKIUH.

20. OueHka ycToiiYuBOCTH 00KOB ITPEKOB.

Y cToMunBOCTE OOKOB IOTPCKOB OMNPCACIIACTCA NMPOYHOCTHBIMU XAPAKTCPUCTUKAMU TOPHBIX
nopon, (I)OpMI/IpOBaHI/ICM TPCIIHUH U COCTOSSHUCM Opr)KaIOIJ_ICﬁ CpcCabl. I/ICHOJ'IL3YIOTC}I MCTOABI
YUCJICHHOTO MOACTIUPOBAHUSA U ITOJICBBIC Ha6J'IIOI[eHI/I$I.



21. Oco0eHHOCTH MOAX0/1a OYMCTHBIX 3200€B K Pa3pbIBHBIM HAPYIICHUSAM € aMILIMTYAaMHU
cBbime 10 m.

[Tpu noxxo/e K TaAKUM HapyLIEHUSIM HEOOXOAMMO YETKO OLICHUBATh COCTOSIHUE 3TUX YYACTKOB,
4TOOBI MUHUMHU3UPOBATH PUCK 00pyIIeHUs. [IpUMEHSIOTCS 1ONOIHUTENbHBIE MEPHI KPEIIEHUS U
MOHUTOPHHIA.

22. Bo10op MecTa 1 HanpaBJieHUs] NPOBe/IeHUsI Pa3pe3HbIX Neveil B 0J10KaX, OrPaHNY€eHHBIX
HApYyLIeHHUSAMH.

Bbi0op OCHOBaH Ha JE€TaIbHOM aHaJIM3€ I'EOJOIMH M MEXaHWKHM IOpOJ|, OLICHKE BIMSHUA
Pa3pbIBOB U MEXKIUIACTOBBIX HANPSHKEHUH, YTOOBI N30€KaTh HEHYKHBIX PUCKOB.

23. Ilepexoa MeJIKOAMILJIMTYAHBIX HAPYIIEHUI OYMCTHBIMHU 32005IMH.

Oto TpebyeT TUIATEIBHOIO IUIAHUPOBAHUS M KOHTPOJIA. MeEIKOAMIUIUTYJHbIE HApYLICHUs
HY)KHO YUUTBIBaTh, YTOOBI U30€KaTh PE3KUX HArPy30K U BO3MOYKHBIX OOPYIICHUH.

24. MeToauka pacuyera npoJieToB HapyllleHHOH KPOBJIM B JlaBaXx.

Pacuer ocHOBaH Ha HCIOJIB30BaHUH MCTOJOB MCXAaHUKH, KOTOPBIC YYHMTHIBAIOT MMPOIOPHIHN
COIIPOTUBJICHUA U ITOBCACHHA MAaTCpHajlad, 4 TAKXKC HAIIPAKCHUC B KPOBIJIC.

25. Oco0eHHOCTH reoMexXaHn4YeCKHX MPoLeccoB NP pa3padoTke PyAHbIX MeCTOPOK/ICHHUIA.

HpOHGCCI)I BKJIIOYAIOT U3MCHCHUC OABJICHUA, HANIPSAKCHUA U TCKTOHUYCCKUC ABHUIKCHUA, YTO
Tpe6yeT 0co00ro BHUMaHUS K MCXAaHHUKE, TCXHUKC 0e30IMaCHOCTH U TEXHOJIOTHH p33pa6OTKI/I.

26. I[I/IHaMI/l‘leCKI/Ie SIBJICHUSA B IIAXTaX U MPUYIMHDLI UX ITPOABJICHUS.

I[I/IHaMI/I‘-ICCKI/Ie SABJICHUSA MOT'YT OBLITH BBI3BAHLI rOpHBIMU yJdapaMH, BHC3aITHBIMHU BBI6pOCﬂMI/I
WM UBMCHCHUSAMUA B HAIIPAKCHHUU MAaCCHBA, BbI3bIBAIOIITUMU BI/I6paHI/H/I WA KOJIeOaHus.

27. PazHoBHAHOCTH AMHAMHMYECKHX SBJEHHII H MX KaTreropum B 3aBUCUMOCTH OT
BbI3bIBAKOIIUX 3TH AAIBJCHHUS MPHYNH.

JluHaMuyeckue sIBIEHUS MOTYT OBITh KJIACCH(PHUIIMPOBAHBI IO TUITY: yapHbIE, BUOpAIIMOHHBIE,
NyJIbCALlMOHHBIE W T.[. B 3aBHCHMMOCTH OT MCTOYHHKA (BHYTPEHHSSI CTPYKTypa, CTOPOHHUE
TEKTOHMYECKHE BO3JICHCTBUS) OHU OYAYT UMETh pa3Hble XapaKTePUCTUKU.

28. Kuaccndukanms AeleHMsl TOPHBIX YAapoB IO CWIe W XapaKTepy HpoOsiBJICHUS
INPUMEHUTEJIBbHO K YIOJbHBIM U PYAHBIM MECTOPOKIACHUSAM.



VYnaapsl gpensatcs Ha cia0ble, CpelHUE M CUIbHBIE B 3aBUCHUMOCTH OT BEJIMYUHBI
BBICBOO0KTa€MOI SHEPTHH U Pa3MEPOB NOBPEKICHUN. YTOIbHBIE MECTOPOKICHHS I10/IBEPIKEHBI
crenn(uYecKUM pUCKaM, CBSI3aHHBIM C Ta3aMHu.

29. HpI/I‘{I/IHLI H MEXaHU3M BOSHUKHOBCHUSA INNOPHBIX YIapoOB.

Y;[apbl MOT'YT OBbITh BBI3BAHBI BHE3AITHBLIM OCBO60)KI[CHI/ICM HAKOINNICHHOI'O HAaIIPs>)KCHUA,
PE3KUMHU U3MECHCHUAMU AaBJICHUA, MEXaHNYCCKUMU IMMOBPEKACHUAMMA HUJIM CABUT'aMH B MAaCCHUBCE.

30. IToka3aTean U cIOCOOBI MPOTrHO3a CTENEHN YIAPOONACHOCTH B PA3JIMYHBIX YCJI0BHUSAX.

s mporHo3a MCHONb3YIOTCS JJAaHHBIE O HANpPSIKEHUH, MEHETPATUBHOCTH, TEKTOHHMYECKHUX
YCIOBUSX M IOBEJECHUYECKUX XapaKTEpHUCTUKAX Mopoa. PazpaboTka METOIUK NMPOTrHO3UPOBAHUS
OCHOBBIBAETCSI Ha €0JI0r0-TEXHUYECKHUX MCCIIEI0BAHUSX.

31. Ocob0eHHOCTH BHe3aNHBIX Pa3/IOMOB U MOJAHATHH NOPOA NOYBHI BbLIPAOOTOK NpPH
3aJIeraHuM MO/ MACCHBHBIM €JI0€M HENOCPeACTBEHHOH MOYBbI IVIACTUHYHBIX MJIH NMPOYHBIX
yYHPYIrux HOpoJ.

[Ipy TakuxX YCIOBUSX TWOBBIIIAETCA BEPOSTHOCTH pPA3IOMOB U MOAHSTHUN, TPeOYIOMIHX
3HAYUTEJILHOTO BHUMAHUS K ca00TaXKy U KOHTPOJIIO.

32. IlonsiTue «Ta30JUHAMHUYICCKOC SIBJICHHUC B IIIAXTE».

3T0 SBJICHUA, BBI3BAHHBIC HM3MCHCHUAMH OABJICHHA M COCTaBa Ira3oB, 4acCTO IIpU PE3KOM
HN3MEHCHHH, YTO MOXXECT BbI3BATh BBI6pOCBI u aBaprIHble CUTyalluH B IIaxTax.

33. Pa3HoOBHIHOCTH ra30AMHAMMYECKHUX AABJEHUH U CTaAHH MX IMPOTCKAHUS.

OTH ABJIEHUS MOTYT OBITh KJIacCU(ULMPOBAHBI Ha BHIOPOCHI, MUTPALIMIO Ta30B U U3MEHEHUS
nasiieHusi. CTauy BKIIOYAIOT MPEBECTHUKOB, OCHOBHOE COOBITHE U MOCIEAYIOUINH aHAIIU3.

34. XapakTepHble NPU3HAKN BHE3ANHBIX BHIOPOCOB YIJIsl M ra3a, 0CO0eHHOCTH BbIOPOCOB
KAMEHHOM COJIM M Ia3a, eCYaHNuKOB M rasa.

Bre3amnbie BI>I6pOCI>I MOTYT MPOABIATHECA 4YCPE3 PC3KOC YBCIMYCHHUE aBJICHHA, IITYMBI B
maxTe, UBMCHCHUA TEMIIEPATYPHEI U IMOABJICHWA TPCIIH. KamenHas coitb MOJKET UMETh 3aTsSKHEIC
BLI6pOCLI, TOorJa KaK InNeCYaHuKHU — Ooiee KpaTKOBPCMCHHBIC.

35. IlpeacraBiieHHe MeXaHU3Ma BHE3ANHBIX BHIOPOCOB CTOPOHHUKAMM I'a30BbIX I'MIIOTE3 U
THIIOTE3 ¢ IPMOPUTETOM IFOPHOIO JABJICHHS.

OTH THNOTE3bl ONHCHIBAIOT SIBICHUS qepe3 IMpusMy HaBJICHUA W MCXAaHUKHU ITOTOKOB, TJC
JaBJICHUC I'a30B IPUBOAUT K BBI6pOC&M.



36. CymHOCTb 3HEPreTU4YeCKoil U IHePreTHYeCKU-CUJI0BOI Teopuii BLIOPOCOB.

OtH TEOpHUHU YTBECPKIAAKOT, YTO BBI6pOCBI ABJIAIOTCA PpE3YyJIbTATOM BBICBO60)KI[€HI/I$I OHCpPIUHU B
(bopMe KUHETHYECKOM U HOTCHHHaHBHOﬁ OHCPIuM, 4YTO MPHUBOJUT K TMHAMHWYCCKUM U3MCHCHUAM
B MaCCHBax.

37. JlomoJHUTE/NbHbIE  YCJOBHSl, ONpeAeJAIINe  BEPOATHOCTh  Pa3pylleHUs
ra30HAaCHIIEHHOT0 YIJisl He TOJbKO ¢ IOBEPXHOCTH 320051, HO M B IJIy0OMHE MacCUBa.

BeposiTHOCTh 3aBUCHUT OT HaJIM4YUs TPELIMH, BOJOHACHIIICHHOCTH, YCJIOBUW JaBJICHUS U
TEMIEPATYPhI, YTO CO3AAET PUCKU JaXKe B IITyOMHAaX.

38. Cnioco0bI MPOrH03a BHIOPOCOONIACHOCTH.

HpOFHO3 CTPOUTCA Ha OCHOBEC aHaJIn3a JaHHBIX O COCTOSIHUMU MaCCUBa, CUCTEM FCOH&6JHOIIGHI/I$I,
J'Ia60paTOpHI>IX I/ICCJ'IGI[OBaHI/Iﬁ U MOACIIMPOBAHUA.

39. Omnpenesienne YpoBHsI BbIOPOCOONACHOCTH NMECYAHHKA H CTENEHN BbIOPOCOONMACHOCTH
nopo.

YPOBCHB OnpeaAcsICTCd MO JaHHBIM O TCKTOHHMYCCKUX  YCIIOBUAX, IMOPUCTOCTH H
HACBINICHHOCTH Ira3aMiu, YTO BaXXHO JIA OUCHKH IMMOTCHIHAJILHBIX PUCKOB.

40. IIIaxTHBIC BOABI U KJIACCH(PUKALUS MACCHBOB FOPHBIX IOPO/ 110 00BOJHEHHOCTH.

Knaccudukanus BKIIt0YaeT HaCBHIIIICHHBIE, TOJIYHECYIIHE U CyXHe MACCUBBI, TJIe YPOBEHb BOJIbI
BIIUSET HAa (PU3UYECKHE CBOMCTBA U YCTOMUMUBOCTD TTOPO/IBI.

41. 3aKOHOMEPHOCTH ABUKEHHS BOJAbI B MaCCHBAX IIOPOA.

I[BI/I)KCHI/IG 3aBHUCUT OT IPOHHUIACMOCTH, I'PaIUCHTA JABJICHUA U ITIOPUCTOCTHU MOPOJ, UTO BAXKHO
IIpU MPOCKTUPOBAHHUU BOJOOTBOJHBIX CUCTCM.

42. Cnnoco0bl U cxeMbl OCYLLIEHHS] IIAXTHBIX IOJICH.

HCHOJ’IBSYI-OTCH MCXaHUYCCKHNE HACOCHI, APCHAXKHBIC CUCTEMbI U CUCTEMBI U1 YAAJICHUA BOJBI,
a TaK)KC XUMHUYCCKUC MCTOABI AJId ITPEAOTBPALICHUA 3aTOIIJICHUS.

43. OcodeHHOCTH Pa3padOTKH MECTOPOKIEHHH B MHOI0JIETHEMEP3JIbIX MOPOAaX.

Pa3paboTka TpeOyeT NoBBILICHHUS] BHUMAHUS K TEPMOMEXAHUKE U yIaJIEHUS MEP3JIbIX CI0EB JUIs
n30exaHus KOH(QIUKTOB C YCTOMYUBOCTBIO TIOPOJI.



44. ®akTopbl, onpenesiomie YCTONYNBOCTh MAaCCHBOB TOPHBIX MOPOA NMPHU OTKPBHITOM
pa3padoTke.

K ocHOBHEIM @aKTOpaM OTHOCATCA TI'COJIOTHYCCKHEC CBOﬁCTBa, TCXHOJIOTUA M3BJICUCHUS,
YPOBCHB IIOA3CMHBIX BOO U O6H_[a$I METOAY IMPOCKTUPOBAHUA.

45. Ou3nKo-TeXHUYECKHE CBOICTBA TOPHBIX MOPO/.

OTH CBOMCTBA BKIIIOYAIOT IPOYHOCTD, INTACTUYHOCTD, IPOHULAEMOCTD, IOPUCTOCTD U IIPOYUE,
KOTOpBIE BIUSIOT Ha TOPHBIE PAOOTHI.

46. I'opaorexunyeckne GakTopbl YCTOHNYHUBOCTH OOPTOB KAPbEPOB.

VY CTOWYMBOCTD 3aBUCHUT OT yIJla HAKJIOHA, THIIA TOPOJ, YPOBHS TPYHTOBBIX BOJ M BO3IEHCTBUSA
BHEIIHUX ()aKTOPOB, TAKUX KaK BUOPAIHH.

47. XapakTepucTuka (pakTOpOB YCTOHYHUBOCTH OTBAJIOB.

YCcTONUMBOCTL OTBAJIOB ONPCACIICTCS YIJIOM OTKOC4, TUIIOM MATCpPUAJIOB, BO3JCHCTBUEM
MMOA3CEMHBIX BOA U HAI'Py3KaMH OT BBICMKH.

48. Buabl negopmaiuii MacCuBOB rOPHbIX MOPO/I.

Jedopmarun MOryT OBITH YIPYTUMH, TUIACTHYHBIMH, XPYIIKHMH, 8 TaKXKe BKJIIOYATh B ceOs
C/IBUTH, OOPYIIEHUS U OCEJaHMSL.

49. OcHOBHbBIE NPUYMHBI BOSHUKHOBEHUS OChINeil 1 00pyLIeHMid.

OTO MOXET ObITh BBI3BAHO €CTECTBEHHBIMHU (PAKTOpaMH, TAKMMH KaK JI0K/b, 3aMOPO3Ka, WU
TEXHOTC€HHBIMH, HAIIPUMED, YPE3MEPHON HArpy3KOil.

50. Pa3HOBMIHOCTH OMOJI3HEH, YCJIOBUS U IPUYMHBI HX NPOSIBJICHUS.

Onon3au MOT'YT OBITh BHI3BAHBI YpE3MCPHBIMU JOKAAMU, PA3MBITHEM IMOYBBI HJIM HAPYHICHUCM
yCTOI\/'I‘-II/IBOCTI/I, 4TO IPpUBOJMUT K CABUT'aM MaACC.

51. ®unbTpanuonHbie AepOPMaALIH M X POJIb B YCTOHYHBOCTH OTKOCOB.

Otu nedopmani MOTYT BO3HHMKAThb BCJIEJICTBHE IBM)KEHHUS BOJbI B IMOYBE, YTO BIIMSAET Ha
CTaOUIILHOCTb OTKOCOB U MOXET BBI3BIBATh OOPYIIIEHHUS.

52. OcobennoctHu nedopmanuii 0TBaJIOB.



Jedopmanuu OTBaJIOB MOTYT OBITh CBSI3aHBI C HM3MEHEHUEM Harpy3Kd, OCEIaHUEM U
BO3/ICIICTBIEM BHEILIHEH Cpeflbl, B TOM YHCIIE OCaKaMU U TeMIIEpaTypHbIMU KOJIeOaHUSIMHU.

53. OcHoBHbBIE BHU/IbI L[e(l)OpMaHHﬁ 0TBaJIOB, YCJIOBHUSA U IIPUYUHBI UX BOSBHUKHOBCHUS.

Buner nedopmanuii BKIIOYAIOT OCEJAHUE, CABUTH WM TPCIIUHBI, BHI3BAHHBIC MEPETPY3KOM,
MOMAaJaHUEM BJIary, a TAKXKE N3MEHEHUEM TEMIIEPATYPHI.

54. IIe.m: H OCHOBHBIC 3a1a41 N'€COMEXaHUYECCKOI'0 KOHTPOJISI HA Kapbepax.

I'maBHas menp — noaacpIKaHue 0e30IMacHOCTH | YCTOFI‘{HBOCTH MAaCCHUBOB, BKJIIOYHaromas
MOHHUTOPHUHI' COCTOAHUSA OTKOCOB U aHAJIU3 H3MEHEHHH.

55. MeToabpl reOMeXaHUYECKOT0 KOHTPOJISI COCTOSIHUSI OTKOCOB.

I/ICHOHBBYI-OTCH METOAbl BU3YAJIbBHOI'O KOHTPOJ, I'COAC3UA, HHKIMHOMCTPUA WU CUCTCMbI
MOHUTOpPHHTA, YTOOEI OTCIC)KUBATH U3MCHCHHS.

56. KoHTpoJb 00PTOBBLIX MAaCCHBOB.

KOHTpOJIB IMPOBOAUTCA C LECJIbIKO BBIABICHUA I/I3M6HCHHI>'I, 00BEMOB U YCHOBI/Iﬁ YCTOI;’I‘{PIBOCTI/I,
HCII0JIB3YA MCTOABI aHaJIn3a U CIICHHUAJIbHBIC HpI/I60pI)I.

57. KOHTpOJIb OTBAJIBHBIX HACBIITHBIX U HAMBIBHBIX MaCCHUBOB.

MGTOI[I/IKa KOHTPOJISA BKIHOYACT U3YUCHUC T'COMEXAHNYCCKUX CBOICTB U JAUHaAMHUKHU OTKOJIOB, a
TAaKXC BJIIMAHUC ITOTOAHBIX yCJ'IOBI/Iﬁ Ha yCTOﬁ‘IHBOCTB.

58. Kpenu ropHbIx BbIpaG0TOK M X POJIb B YIIPABJIEHUH HANIPSIKEHHO-1e()OPMHPOBAHHBIM
COCTOSIHHEM MacCUBa.

Kpenu nomoraroT nojaepKuBaThb yCTOMUMBOCTH BBIPAOOTOK, MperoTBpalias oOpyLIeHUs U
KOHTPOJIUPYS paclpeesIeHue HapsKEHU.

59. TpeOoBanus K BLIOOPY THIIA M IAPAMETPOB Kpemnu.

Kpenu nomxHbl obGecrieunBaTh HEOOXOIUMYIO MPOYHOCTh, YCTOMYMBOCTH M JIOJITOBEYHOCTH B
YCIIOBUSX BO3JICHCTBUS TOPHOTO JaBJICHUS U TUHAMUYECKUX Harpy30K. OHU TaKXkKe JOKHbI ObITh
a/IalITUPOBAHBI K CIIEIU(PHKE F€0JOrMYECKUX YCIOBUH U MEXaHUYECKUM CBOMCTBAM MOPO/I.
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