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PaGouass mnporpaMma JMCHMIUIMHBI «MapKIieiaepcko-reoMexaHnueckoe obecreueHne
0€30MMacHOCTH TOPHBIX padoT» pazpaboTaHa:

— B coorBercTBUU ¢ TpeboBanmsmu PI'OC BO — conenuaiureT Mo CHEMUATBHOCTH
«21.05.04 T'oproe nenmo», yTBepKIeHHOrO mpukazom MuHoOpHayku Poccum Ne987 or 12 aBrycra
2020 r;

— Ha OCHOBAaHHMM Y4YeOHOTr0 TUIaHA CIIENHAIMTETa Mo crenuaabHocTH «21.05.04 T'opHOe nmemo»

HaIpaBJIeHHOCTh (poduis) «MapKIIen1IepcKoe AeJI0».

CocraBurenu 1.T.H., mpodeccop B.H. I'ycen
K.T.H., JouieHT B.A. Kucenes

K.T.H., gouieaT E.M. Bomoxos

Pabouasi nporpamma paccMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapsl MapKIIeHaepcKoro ae-

na ot 26 staBaps 2021 r., mpotokon Ne 10.

3aBeayronuii kadenpoit 1.T.H., B.H. I'ycer
npodeccop

PaGouas mporpamma corsiacoBana:

HauansHUK oTHEna
JINLIEH3UPOBAHUS, aKKPEAUTALIUU U K.II.H. Hy6posckas F0.A.
KOHTPOJIS KaueCcTBa 00pa30BaHUS

HauanpHuK OTA€lIa METOOUYECKOTO

K.T.H. PomanunkoB A.1O.
obecrieuenuns yaeOHOTO Mporiecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

Lenp guctmmiuabl «MapKIIei1epcko-reOMexaHn4eckoe oOecreueHrne 0e30MacHOCTH TOPHBIX
paboT» - obecrnieueHne MOATOTOBKH CTYACHTOB MapKIICHIEPCKON CIENUAIbHOCTH B O0JIACTH H3y4YCHUS
TAKUX TCOMEXaHMYECKHUX IPOIIECCOB KaK CABMKCHHE W JePOpPMAIUU TOPHBIX IMOPOJ, MPOUCXOISIINX
BCJIE/ICTBHE MOA3EMHBIX U OTKPBITHIX Pa3pabOTOK MECTOPOXKICHUHN MOJIE3HBIX UCKOMAEMbIX U CTPOUTEIh-
CTBA MOA3EMHBIX COOPYKECHHUH, a TAKXKe B YaCTU PEIICHUs 3a7ad 0€30MacHOTO BEJICHUS TOPHBIX padoT B
OIIACHBIX 30HaX, KOHTPOJS YCTOWYMBOCTU OOPTOB KaphepoB U OTBAJIOB, 3AIIUTHI 3/1aHUN, COOPYKEHUHN U
MIPUPOJTHBIX OOBEKTOB OT BPEIHOTO BIIHSIHHS TOPHBIX PadoT.

OCHOBHBIMU 3aJjauaMH JUCUUIUIMHBL «Mapkiueiaepcko-reomexanuueckoe olecrieueHue 0Oes-
OIAaCHOCTH TOPHBIX PabOT» SABISIOTCS:

— TOJyYeHHE NPEACTABICHUN O XapaKTepe M MeXaHu3Me AeGOpMHUPOBAHUS U pa3pylIECHUs rop-
HBIX IIOPOJI IO/ BIMSIHUEM IOA3EMHBIX Pa3padOTOK;

— (opMupoBaHHE 3HAHHI O METOJAX MPOTHO3UPOBAHUS M OLIEHKHA T'€OMEXaHWYECKHUX MPOIECCOB
B IIOJJpa0OTaHHOM TOJIIIE U HA 3eMHOW IOBEPXHOCTH,

— H3y4YeHHUe MEXaHHW3MOB (OPMHPOBAHHUS ONACHBIX 30H B MAcCHUBE MOPOA IPH BEJCHUU T'OPHBIX
paboT 1 OCBOCHNE HABBIKOB MTPOTHO3UPOBAHMS PA3BUTHS TAKUX 30H B LEIIX oOecrieueHns 0€301macHOCTH
[I0JI3EMHBIX TOPHBIX PaloT;

— (opMupoBaHHE HABBIKOB IPUMEHEHUS Ha MPAKTHUKE METOAOB U CIIOCOOOB CHHKEHHS BPEJHOTO
BO3JICHCTBUS CABMKEHUH U JlepopMalliii TOPHBIX MTOPOJ Ha 3/1aHUSl, COOPY>KEHUSI U IPUPOJIHBIE OOBEKTHI;

— TMOJyYeHHE NPEACTABICHUN O XapaKTepe M MEXaHu3Me JAe(QOpPMHUPOBAHUS M Pa3pyIICHUS Top-
HBIX ITOPOJI O] BIMSHUEM OTKPBITHIX Pa3paboToK;

— H3y4YeHHUE METOJI0B OLICHKHM YCTOMYMBOCTU OOPTOB KaphepOB U OTBAJIOB,;

— H3Y4YEHHUE PACUETHBIX CXEM, BBIOOpP METOJOB U CPENICTB, HEOOXOAUMBIX JUIsl KOHTPOJISA U o0ec-
MEYEHUs] YCTOHYUBOCTH OOPTOB KapbepoB, OTBAJIOB,;

— M3Y4YEHHE METOJO0JIOTMH MaTEMATHUYECKOTO MOJAEINPOBAHNS T€OMEXAHUUECKUX MTPOLIECCOB IS
1eJel OLIEHKHU CABMKEHUH U iehopMalinii;

— OCBOEHHE CIIELUAIBHOTO IPOrPAMMHOIO OOECIIEUEHHs, PEATU3YIOIEr0 YHCICHHBIE METOMAbI
MO/ICJIMPOBAHUS T€OMEXaHMUYECKUX MPOLECCOB U HABBIKOB aHANIN3a (PU3UUECKON KapTHUHBI Pa3BUTHS yKa-
3aHHBIX F€OMEXaHNUUYECKHUX MPOIIECCOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

Jucuumnmna «Mapkuieiiepcko-reoMexannyeckoe odecreyeHue 0e30MacHOCTH TOPHBIX padboT»
OTHOCUTCSI K dYacTd, (OpMHUpPYEeMOH y4yaCTHHKaMU O0Opa30BaTEJIbHBIX OTHOLIEHHH OCHOBHOM
npodeccuoHaabHOM 00pa3oBaTesibHOM mporpaMmel 1o crneunanbHocTH «21.05.04 Topnoe penmo»
HarpaBJieHHOCTh (Tpoduiie) «Mapkieiaepckoe neno». JUcrurnianHa KOMIUIEKCHAsT U COAEpPXKUT 4
KpYIHBIX pazzena: «Mapkieiinepckoe obecrieueHHe 3allMThl 3[JaHUA M COOPYKEHHMH OT BPEIHOTO
BIIUSIHUSL TOPHBIX paboT», «Mapkuieiinepckoe obOecnieueHrne 0€30IMacHOCTH TOPHBIX PadOT B OMACHBIX
30Hax», «Mapkiueiiiepckoe oOecreyeHre YCTOMYMBOCTH OOpTOB KapbepoB M OTBAJIOB» U
«MartemaTHueckoe MOJEIMPOBAHUE T€OMEXaHMYECKHX IPOIECCOB B MapKIIEHIepCKOM oOecredyeHnn
OXpaHbl 3JaHUM W COOPYKEHHMH OT BPEIHOTO BIHUSHHUS TOPHBIX pPabOT», KOTOpHIE H3Yy4YalOTCs
COOTBETCTBEHHO B 7, 8, 9 m 10 cemecTpax.

[TpenmecTByOmMUMH KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO OazupyeTcs TUCHMITIMHA «Mapk-
nieiiepcko-reoMexaHnueckoe odecrnedyeHre 0e30macHOCTH TOPHBIX padboT» SIBISIIOTCS: «l'eoMeXaHuKay,
«["eonorusy, «I'eone3us», «OCHOBBI Pa3pabOTKU MECTOPOMKIACHUH MOJIE3HBIX HCKOMAEMbIX».

Huctunmuna «Mapkiieiaepcko-reoMexaHnueckoe odecrieueHre 0e30MacHOCTA TOPHBIX paboTy
SBJISICTCS OCHOBOIOJIArAIONIeH ISl U3YUEHUs CIEeIYIONNX AUCHUILTNH: «be30macHoCTh BeJeHNsT TOPHBIX
paboT 1 ropHoOCHIacaTelnbHOE Ae0», «Mapkielepckoe od0ecreueHrne HeAPOIOIb30BaHUS.

OCOOCHHOCTBIO JUCIMIUIMHBI SBISIETCS M3YyUY€HHE OCHOBHBIX TEOPETUUYECKUX KOHLIETIMH IS
MIPEJICTAaBICHHUS] T€OMEXaHHUECKUX IPOILIECCOB C TOMOIIBIO AHATUTUYECKUX W YHUCICHHBIX METOOB,
HanboJiee pachpOCTPaHEHHBIX TUNOTE3 (HOPMUPOBAHMS E€CTECTBEHHO HAIPSDKEHHO-AS()OPMUPOBAHHOTO



COCTOSIHUSI TIOPOJTHBIX MacCHBOB, OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHS 3THUX MPOIECCOB MPHU BEIECHUU
TOPHBIX PabOT 1 0a30BBIM METOJaM OIICHKH BPEIHOTO BIUSHUS THX MPOIIECCOB HA 3JaHMS, COOPYKCHUS
U IPUPOJIHBIE OOBEKTHI.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA 110 JUCIUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIBTATAMU OCBOEHMUSA
OBPA30OBATEJIbHOH ITPOI'PAMMBI

[lpoiecc  m3ydeHuss  OUCHMIUIMHBI  «MapKIIeiaepcko-reoMexaHnueckoe  obecrieueHue
0€30I1aCHOCTH TOPHBIX pabOT» HampaBiieH Ha (POPMUPOBAHKE CIEAYIOUIMX KOMIIETCHIIUMI:

dopMupyeMble KOMIIETEHIHMU

Koa u HamMeHOBaHHe HHAUKATOpA

Kon AOCTHKEHUS] KOMIIeTEeHIIUN
Conep:kanue KOMIETEHIIUU
KOMIIeTeHIIUH
Cnocoben  ompenenste U ITIKC-9 [IKC-9.1. 3nate Pu3nK0o-MEXaHUUYECKHE OCHOBBI IMPO-
[IPOrHO3MUPOBATH  CABUIKCHUA [IECCOB CIBWXCHHSA W AedopMarii TOPHBIX MOPOJ H

1 aedopMaliii MaccuBa rop-
HBIX TIOPOJ M 3E€MHOH IIOo-
BEPXHOCTH BCJIEJCTBUE TOP-
HBIX pa3pabOTOK M MOJ3eM-

(GOpMbI TPOSABIEHUS 3TUX IPOLIECCOB; IaPaMETPHI
Ipolecca CIABMKEHUSI TOPHBIX MOPOJL; CIIOCOOBI U Me-
TOABI U3YYECHUS INPOLECCa CABUKEHHS TOPHBIX IOPOL

HOTO CTPOMTEIIBCTBA C LEIIBIO U HAaTYPHBIX HAOJIIONEHUH 32 HUM.
0€30I1aCHOr0 BEJICHHS TOp- [IKC-9.3. YMmers omnpenenars Ha MOApabaThIBAEMbIX
HBIX paboT TEPPUTOPUAX TPAHULBI 30H BIUSHUSA TOPHBIX PaboOT U

OMAacHBIX JeopMaluii; ompenensTb yciaoBus 0e3-
OMACHOTO BEJEHMs TOPHBIX pabOT MOJ BOJHBIMU 00b-
€KTaMU; UHTEPIPETUPOBATh MOJYyYEHHBIE PE3YIbTAThI
pacueToB cABMXKEHUM U nedopmannii; 000CHOBBIBATH
pacueTaMu NPUMEHEHHE TOPHBIX M KOHCTPYKTHUBHBIX
Mep 3allUThl 3/1aHUI, COOPYKEHUI U TOPHBIX BbIpabo-
TOK.

IIKC-9.4. YMeTp cOCTaBIIATh U PEAIN30BbIBATh IIPOEK-
Tl MOHUTOPHHIA COCTOSIHUSI 3E€MHOM ITIOBEPXHOCTH,
MaccuBa TFOPHBIX MOPOJ U MOJpadaThIBAEMbIX COOPY-
KEHHM; aHAIM3UPOBaTh U HHTEPIPETUPOBATH MOIY-
YEHHbIE Pe3yJIbTaThl HATYPHBIX HAOIIOACHUH.
[TKC-9.5. Bnagete MeTogaMu pacyera OXKHAAEMBIX U
BEPOSTHBIX CABIKEHUH M aedopmaruii 3eMHOI mo-
BEPXHOCTH, METOJAMU MAaTE€MaTH4YECKOIO0 MOJEINpPO-
BaHUSI T'€OMEXaHHMYECKUX IMPOIECCOB, CIOCOOaMU
OLICHKU U KOHTPOJII yCTOMYMBOIO COCTOSIHUS YCTYIIOB

1 O0PTOB KapbepoB, OTBAJIOB.




4. CTPYKTYPA U COAEP KAHUE TUCIHHUIIJINHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
O6m1ast Tpy0EMKOCTh Y4€OHOM TUCHIUIUIMHBI cocTaBiisgeT 13 3auéTHbIX eaunHull, 468 ak. yacos.

Bu yuetHoii paGoThI Bcero ak. AK. 4achl 110 ceMecTpam
4acoB 7 8 9 10

AyauTopHasi pa6oTa, B TOM YHCJIe: 232 68 48 68 48
Jlexuunu (JI) 116 34 32 34 16
[Tpaktrueckue 3ansarus (113) 116 34 16 34 32
Jlaboparopusie pabots (JIP) - - - - -
CamocrositesbHas padora crygentos (CPC), B 198 40 24 29 42
TOM YHCJIE:
IToaroroBka K JEKIIUAM 26 8 9 5 4
IToaroroBka K MpakTUYECKUM 3aHATUSAM 28 6 9 5 8
BrImonHeHne KypcoBoro mpoekra 56 26 - - 30
IToaroroBka K KOHTPOJILHOM paboTe 9 - 6 3 -
[TonroroBka k qudd. 3auery 9 - - 9 -
IIpomexyTouHas arrectamus — qudd. 3a4er 9 (108), 9(36), 3(36) 13 I(36),
(113) / sx3amen (D) / kypcosoit mpoekt (KIT) KII, 13 KIl KII
OO0mas TPy10eMKOCTh THCIIHIITHHBI

aK. Jac. 468 144 108 90 126

3ad. ef. 13 4 3 2,5 3,5

4.2. Cogepxanue TUCUUIIMHBI

Y4eOHBIM IJIAHOM MTPETYCMOTPEHBI: JICKITUH, TPAKTUICCKIE 3aHATHS M CAaMOCTOSTEIbHAs paboTa.
4.2.1. Pazaennl TUCHUILINHLI U BUABI 3aHATHH

HaumeHoBaHue pa3ie/ioB

Bujanl 3anaruit

Bcero ak. yacoB

Jleknuu

JlaGopaTopHbie padoThI

CamocTtsieIbHanA
paGoTa cTyaeHTa,
B TOM 4YHCJIe KyPCOBOii

(V)

MPOEKT

Mapkueiinepckoe odecreyeHue 321U ThI 31AHUIA U COOPYKEHUH

ropHbIX pador (7 cemect

)

S | IpakTyeckue 3aHATHSI

BpPE€AHOI0 BJIAUAHUSA

Paznen 1 «MeToabl mporHo3a cABMXKEHUH U aedopmaruii» | 6 4 - - 2
Paznen 2 «YcnoBus 6e30nmacHON BBIEMKH YIJIsl B 30HAX 18 | 10 4 i 4
BJIMSIHUS HA 3/1aHUS U COOPY>KEHHUS»

Paznen 3 «PacuérHble, 1ONTyCTUMBIE U NIPENETbHBIE

nokazaTenu fedopmariuii 36eMHOM MMOBEPXHOCTH TSI 26 | 12 10 - 4
1opadaTbIBA€MBbIX 3JaHUN U COOPYKEHUI»

Pasznen 4 «['opHbIE MEPBI OXpaHbl 1 KOHCTPYKTHBHBIE

MEPBHI 3aIIUTH] BEPTUKAJIBHBIX IIAXTHBIX CTBOJIOB U 16 4 10 - 2
TpyOOIIPOBOIOB)

Pazpen 5 «Metoasl 1 METOAMKHU ITOCTPOCHUS 16 4 10 i 2

MNPECAOXPAHUTCIIBHBIX HEJIUKOB

Mapxkeiinepckoe obecnedyenne 0e30aCHOCTH TOPHBIX padoT B

onmacHbIX 30Hax (8 cemecTp)

Paznen 6 «Mexanusm (HopMUPOBaHHS OTMIACHBIX 30H B
10padaTbIBAEMOM MAaCCHBE FOPHBIX IOPOI»

10

6

4




Paznen 7 «Onpenenenue BbICOTHI paclpOCTPAHEHUSI 30HBI
BOJIONPOBOSIIUX TPELIMH HA OCHOBE N'€OMEXaHUKH
00pa30BaHMs TEXHOTEHHBIX TPELIUH B CIOX
110pabaThIBAEMOr0 MacCHBa FOPHBIX OPOI»

22

Paznen 8 «I'eomexanmdeckoe 000CHOBaHHE HEOOXOMMBIX
pa3MepoB OapbepHBIX IEIUKOB (OMACHBIX 30H) Y
3aTOIUICHHBIX TOPHBIX BHIPAOOTOKY

Paznen 9 «Onpenenenre rpaHull OmacHOM 30HBI (pa3MePOB
OapbepHBIX IETUKOB) Y 3aTOIICHHBIX TOPHBIX BEIPAOOTOK)»

24

10

Paznen 10 «CocraBieHre NpoeKTOB I'PaHUI] ONACHBIX 30H Y
3aTOIUICHHBIX TOPHBIX BBIPAOOTOK ¥ BEJICHUS TOPHBIX

8

4

paboT BOJIM3H ITHUX 30H

4

Mapxkueiizepckoe oboecreyeHue yCTOYMBOCTH OOPTOB Kapbep

oB 1 oTBaJIOB (9 cemecTp)

Paznen 11 «3akoHOMepHOCTH pa3BUTHA AeopMaruii u

pacnpeeneHus HalpsHKEHUH B MAaCCHBAaX TOPHBIX TOPOJT 26 | 10 10 - 6
OOpPTOB KapbepOB, OTBAJIOB)

Paznen 12 «Metozpl OLIEHKH YCTOWYHUBOCTHA OOPTOB 3 | 12 14 i 8
KapbepOB U OTBAJIOBY

Paznen 13 «Mapkmieiiaepckue HaOJIIOACHUS 32

nedopMarusMu OOPTOB Pa3pe30B, OTKOCOB YCTYIIOB H 30 | 12 10 - 8

OTBAJIOB»

MaremaTu4eckoe MO/1eJIMPOBAHNE FeOMEeXaHUYeCKUX MPOLECCOB B MapKIlei1epcKoM odecriedeHu
OXpaHbI 31aHUI U COOPYKeHHii 0T BPeTHOT0 BJMsIHUs rOpHBIX padoT (10 cemecTp)

Paznen 14 «OcHOBHbIE MOHATHS U 3aKOHOMEPHOCTHU B 21 5 4 i 12
TEOPUHU MOJICTMPOBAHUS T€OMEXaHUYECKHX ITPOLIECCOBY
Paznen 15 «OcHOBHBIE MOJIENN TOPHBIX TOPOJ U TPYHTOB» | 16 2 8 - 6
Paznen 16 «AHanuTudeckue METOABI PELICHUS 13 3 5 i 8
T€OMEXaHMUECKHUX 3a1au»
Pasznen 17 «HucneHHoe MoJenMpoBaHUE TEOMEXaHHUECKUX o5 4 9 i 12
IIPOLIECCOBY
Paznen 18 «lIpumenenue pe3ynbTaToB MaTEMaTHUECKOTO
MOJIETTMPOBAHUS CIBMKEHUH U 1ehopMaliiii TOPHBIX 15 2 9 - 4
MOPOJ IPHU OLEHKE BPEJITHOTO BIUSHUSI
Hroro:| 360 | 116 | 116 - 128
4.2.2.Coaep:xaHue pa3iesoB IMCHUILINHBI
HaumeHoBaHue
Ne . TpynoemkocTs
u/ pasjaena Conep:xanue JJeKIIUOHHBIX 3aHATHI B AK. 42¢aX
AUCHHIJIMHBI
7 cemecTp
Meroasl Meton pacueTa 1 IpOrHo3a cIBHXKEHUN U nedopManuii B
MPOTHO3a 3aIaHHBIX TOYKAX MYJbJbl CIBMKEeHHs. OcenaHue 3eM-
CIABI)KECHUU U HOW MOBEPXHOCTH B 3aIaHHON TOYKE MYJIbJIbI CABUKECHUS
nedopmaruit Y IpUHATas cucTeMa KoopauHat. HakioH, KpUuBU3HA, TO-
PU3OHTAJbHBIE CABMXKEHHE W AedopManusi B 3aJlaHHOU
1 TOYKE MYJbJbl CABMXKEHUA. [IpOorHO3 BEpOATHBIX CIBU- 4
KEHUW U aeGopManuii Ipu NMEPCTIEKTUBHOM TUTAHHPOBA-
HUU TOPHBIX paboT. YCIIOBUS MPUMEHEHHUS METOJa IMPO-
THO3a BEPOATHBIX CIABIWKEHUU U nedopmaruii. Bepost-
HbIE€ OCEJIAaHHE, TOPU3OHTAIbHBIC CIABUKEHUS, HAKJIOHBI,
TOPU30HTANIbHBIE JehOpMalluu U paalnyC KPUBU3HBI.

6




HaunmenoBanue

Ne . TpynoemkocTh
u/n pasaeJa ConepxaHue JJEeKIIHOHHBIX 3aAHATHI B aK. qacax
AUCHHUILIMHBI
Ycnosus 6e3- be3onachas riyOuHa npu pa3paboTKe OJUHOYHBIX ILIA-
OTacHOM BBIEMKH | CTOB. be3omacHbie ycioBusi pa3paOOTKH CBUT ILIACTOB.
YISl B 30HaX [IpenenbHble yCIoBUS MOAPAOOTKU IPaKAAHCKUX U IPO-
2 | BAMSIHUA HA IIPO- | MBIIUIEHHBIX 00BEKTOB. OXpaHa S3TUX OOBEKTOB IpPHU 10
MBIIJICHHBIE 3712~ | OApaboTKe BbIpaOOTKaMH C pa3pbiBOM BO BpemeHH. Pe-
HUS ¥ MH)KEHEP- | KOMEH/JAIUH 110 PELICHUI0 BOIPOCOB OE30M1aCHOM BbIEM-
HbIE COOPYKEHUSI | KM B 30HAX BIIMSHUS HA OXpaHseMble O0bEKTHI.
Pacuérupie, g0- | PacuerHpie mokasarenu aedopmarii Ui TPOMBIIUICH-
IIyCTUMBIE HBIX 3JaHUI, UWHXXEHEPHBIX COOPYXEHUH U KOMMYHHKa-
W IPEAECTbHBIE uuid. lomyctuMele u mipeenibHbIE TTOKa3aTenu nedopma-
MOKa3aTeNnu  Je- | UM I MPOMBIIIJICHHBIX 3JaHUM, TEXHOJIOTHYECKOTO
dopmanmii  3eM- | 000pyIOBaHUS, Pa3MEIIEHHOTO B MPOMBIIUICHHBIX 3/a-
3 HOM MOBEPXHOCTH | HUSIX, MHXXEHEPHBIX COOPYKEHUM, MOA3EMHBIX, HA3€MHbBIX 12
Ui monpadaThl- | 1 HaJA3eMHBIX TPYyOONpoBONOB. be3omacHsie ycloBHS
BAEMBbIX npo- | moapaboTku cTBONOB M xene3ubix gopor MIIC. Ckopo-
MBIIIICHHBIX CTH DPAa3BUTHS TIPOLIECCOB CIBWXKCHHH H AedopMariuii.
3JTaHUM [Tonpabotka BozaymHbix JIDII. VYcnoBusi mompaboTku
Y WHXKEHEPHBIX MOJI3EMHBIX KaOeTbHBIX JIMHUH.
COOPYKEHUI
['opubie Mepbl ['opubie Mepbl OXpaHbl BEPTUKAJIBHBIX IIAXTHBIX CTBO-
OXpaHbl U KOH- JIOB: PaccpelOTOYEHUE BO BPEMEHHU IMPOBEACHUS OUYUCT-
CTPYKTHBHBIE M€- | HBIX BBIPAOOTOK; M3MEHEHWE HAIPaBJICHUS IOJBUTAHUS
pBI 3aIIUTHI BEP- | OYUCTHOTO 3a00s; W3MEHEHHE CKOPOCTH MOJBUTAHUS
4 | THKaIbHBIX OUMCTHOTO 3a00sl; yMEHbILIEHHE UIMHBI JaBbl. [IpoekT 4
HIaXTHBIX CTBO- TOPHBIX MEp OXpaHbl BEPTUKAIBHOI'O IIAXTHOTO CTBOJA.
J0B U TpyOompo- | KoHCTpyKTHBHBIE Mepbl 3allluThl TPYyOONpPOBOJIOB: pa3-
BOJIOB pe3Ka TpyOomnpoBo/a ¢ MOCIeAYIOIEeH BBAPKOM KaTyIIIeK.
VYcnoBue, mpu KOTOPOM JIOJIKHA MPOU3BOAUTHCS pa3pe3Ka
TpyOomnpoBoJa.
Metoael u meto- | [ToctpoeHne mpenoxXpaHUTEIbHBIX LEIUKOB IO/ BEPTH-
JUKH TIOCTPOEHHUS | KaJlbHBIE, CIIENble MaxTHhIE cTBOJBI. [locTpoeHue mpeno-
IpeloXpaHu- XPaHUTENBHBIX 1IEJTMKOB ISl HAKJIOHHBIX MIAXTHBIX CTBO-
TEJIbHBIX LETUKOB | JIOB. [locTpoeHue npeaoxXpaHUTENbHBIX LEIUKOB MO/ Jie-
5 COHACaX/ICHUsI, HEBBITOPEBIIMMHU TOPOIHBIMH OTBAJIAMHU. 4
[TocTpoeHne mNpeNOXPaHUTEIBHBIX IEIUKOB CIIOCOOOM
NEePIEeHIUKYISAPOB AJI JUArOHAIbHO OPHUEHTUPOBAHHBIX
00BEKTOB OTHOCUTENLHO JIMHUU MTPOCTHUPAHUS IUIacTa.
[TocTpoeHne mnpenoXpaHUTENbHBIX LEIUKOB ONTHMAllb-
HBIX Pa3MEpOB.
Hroro B 7 cemecTpe 34
8 cemecTp
Mexanusm gop- | CxeMbl 00pa3oBaHUS ONMACHBIX 30H PA3JIMYHBIX BHOB
MHUPOBAHHUS OTac- | BCIEACTBUE CABMKEHHS M Je(opMamuu TOpHBIX MOPOI.
HBIX 30H B oJpa- | PaccMoTpeHre B OTAEIBHOCTH Ka)XJAOW W3 BBIICICHHBIX
6 | 6aTeiBacMOM OMacHBIX 30H: | - 30HBI MOBBIIIEHHOTO TOPHOTO JIaBJie- 6

MacCCHBE TOPHBIX
OpoJI

HUS; 2 - 30HBI, OMTACHBIE IO MPOSBICHUSM T'OPHBIX y1apOB
U BBIOPOCOB Ta3a M MBLIH; 3 - 30HBI, OMACHBIE 110 MPOPHI-
BaM BOJIbI, ITYJIbIIbI, TJIMHBI B TOPHBIE BRIPAOOTKH.
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HaunmenoBanue

Ne . TpynoemkocTh
u/n paszea Copep:xaHue JeKIMOHHBIX 3aHATHIA B AK. 92CaX
JAUCUHMILTHHBI
Omnpenenenue Mexanusm (HopMUpPOBaHUs 30HBI BOJONPOBOISIIUX Tpe-
BBICOTHI paclpo- | IIMH B CJIOSAX NOApadaThIBAEMOIO MaccuBa IOPHBIX IIO-
CTpaHEHHUs 30HbI | poA. Pa3BuTHe BOIOIPOBOAAIIMX TPELIMH B HaHOCax, 0o-
BOJIOTIPOBOISIIIMX | KOBBIE TPAHUIIBI 30HBI BOJIONPOBOISIINX TPEIHH, Oe3omac-
TPELIMH HA OCHO- | Hasl MIyOMHA TOpHBIX padOoT MOJ BOAHBIM OOBEKTOM IpU
BE TEOMEXAHUKH | MEPBHYHOM mozpaboTke. MeTtoanka pacdera 0e30macHOM
7 | oOpazoBanus TIIyOMHBI pa3paOO0TKHU MOJ] BOAHBIMH OOBEKTaMHU IIPH BbI- 8
TEXHOTEHHBIX €MKE CBUTHI TUIACTOB (YCJIOBHUS IOBTOPHOU MOJAPAOOTKH).
TPELIHH B CIOSX
nospabareiBae-
MOT'0 MaccHBa
TOPHBIX TIOPOJ
I'eomexannue- MexanusMm paspylieHuss KpaeBOM 4YacTW IulacTa yIuid,
ckoe 00OCHOBa- | KpUTEPHUM 3aTyXaHUs pa3pylleHus, uieHTU(UKauus rpa-
HUE  HEO0OXO0/AM- | HUIBI 30HBI pa3pyllieHusl B 3TOM yacTu 1uiacra. Pacemor-
MBIX  Pa3MepoOB | peHHE MeXaHU3Ma pa3pylleHHs KpaeBbIX yacTell Oapbep-
8 OapbepHBIX IIeTH- | HOro IenuKka. OOpa3zoBaHue sIpa MEeTNKa — HEHTPATBHOM 4
KOB (omacHbIX | Hepa3pylIEHHOW YacTH, Ha TpaHUIAaX KOTOporo (szapa)
30H) y 3aTOIUICH- | MPOLECCHl pa3pylIeHUs] OCTaHABIMBAIOTCsA. Pa3meps! Oa-
HBIX TOPHBIX BbI- | PbEPHBIX LIETMKOB Ha MoJjoronagammux miacrax (a<30°)
paboTok U KpyTonajarmux miactax (a>30°).
Onpenenenue Pacu€rbl mupuHbI ONacHbIX 30H (0apbepHBIX LIETUKOB) Y
IpaHMI] OTTACHOW | 3aTOIUIEHHBIX BBIPAOOTOK. YCTaHOBJIEHHE TPaHMIl Orac-
30HBI (pa3MEPOB | HOM 30HBI (MPEJOXPAHUTENBHBIX LEIWKOB) B ILJIACTaX,
OapbepHBIX LIEIH- | 3aJeTalolIuX MO/ IUIACTOM C 3aTOIJICHHBIMHU BbIpabOTKa-
KOB) y 3aTOIUIEH- | MU U 3aJI€TAlOUIMX HaJ IJACTOM C 3aTOIIEHHBIMU BbIpa-
HBIX TOPHBIX BbI- | O0TKaMu. PacdyéTel n mocTpoeHre rpaHul] OMACHON 30HBI
paboTok y 3aTOIJIEHHOW IOJIEBOM BBIPAOOTKH, BEPTUKAJIBHBIX
IIaXTHBIX CTBOJIOB, IIYP(HOB U HEOOCAKEHHBIX TEXHHUYE-
9 CKUX CKBaXXMH, HE3aTaMIOHMPOBAHHBIX WM HEKaue- 10
CTBEHHO 3aTaMIIOHUPOBAHHBIX OypOBBIX CKBakuH. I'pa-
HUIIBl OMACHBIX 30H y Pa3pbIBHBIX HapYyIIECHHH, Tepece-
KaIOIINX 3aTOIUIEHHBIE BBIPAOOTKU. OmpeaesneHne mupH-
Hbl MEXIylmIaxXTHOTO OapbepHoro nenuka. Iloctpoenue
30HBI, OMACHOW MO BO3MOXHOMY IPOHUKHOBEHHUIO IIO-
BEPXHOCTHBIX BOJI Yepe3 IMOTallleHHBIE CTBOJIBI, IIYPQBI,
TEXHUYECKHE CKBAXKHUHBI.
CocraBnenue [Topsimok cocTaBieHUs MPOEKTOB T'PAHUIl ONACHBIX 30H U
MIPOEKTOB T'PAHUII | BEJICHUS FOPHBIX padOoT MpH MPOESKTUPOBAHUU HOBBIX MM
OMAacCHBIX 30H Y | PEKOHCTPYKIIMH ACUCTBYIONIMX IIAXT, TMPH CTPOUTEIh-
10 | 3aTOTUICHHBIX CTBE IIaxThl, Ha JeWcTByromux maxrax. CopaepixaHue 4
TOPHBIX BbIPA0O- | MOSICHUTEJIBHON 3alMCKU U IpaMuecKo yacTu MpoeKTa
TOK ¥ BEJCHHs | paHUI] onacHoi 30HBI. CoaepikaHue MOSICHUTEILHON 3a-
TOPHBIX paboT | muCKu, rpadMuecKoi YacTH M MPUIIOKEHUS NIPOEKTa rop-
BOJIM3M ATHUX 30H | HBIX M OYpOBBIX pa0OT B ONACHBIX 30HAX.
Hroro B 8 cemecTpe 32




HaunmenoBanue

Ne . TpynoemkocTh
u/n pasjena CoaepikaHue JIeKIHOHHBIX 3aHATHIH B AK. 92CaX
JAUCUHMILTHHBI
9 cemecTp
3akonomeproctd | Jlegopmariu G0pTOB KaphepoB U OTBAIOB, HX OCHOBHBIC
pa3Butus nedop- | XapakTepucTUKH U Kiaccudukanus. Pacnpenenenue
MaIyii U pacnpe- | HaOpsHKEHWH B MAacCHBaX TOPHBIX MOPOJ] OOPTOB Kaphe-
11 | Ac/IeHHS HAMpPs- pOB; 10
KEHUU B MacCH-
Bax F'OPHBIX MO-
poz GOPTOB Kapb-
€pOB, OTBAJIOB
MeTob! OleHKH YCTOﬁquBOCTB ropHoro oobekra. MakTopbl, BIMSIIOLINE
o Ha YCTOMYMBOCTH OOPTOB KaphepoB M OTBaJOB. MeTobl
12 | YerowHmBocTH acueTa Kod(QuIMeHTa 3amaca yCTOWYMBOCTH OTKOCOB 12
OOPTOB KaphepoB P 1o Y
ropHbIX Mopoj. OLeHKa ycTONYUBOCTH OOPTOB KapbepoB
Y OTBAJIOB
1o ux Jeopmanusm.
Mapxkrueiinep- [Tpoekt HabmonaTenbHOl craHuu. CoBpeMEHHBIE Cpe/l-
CKue Ha0Ioe- CTBa M METOJIbI TPOBEICHUS HAOIIOAeHUH 32 neopmarin-
HUs 3a jedopma- | sMU OOPTOB KapbepoB U OTBAJIOB.
13 | umsamu GopToB 12
pa3pe3oB, OTKO-
COB YCTYIIOB U
OTBAJIOB
HTtoro B 9 cemecTpe 34
10 cemecTp
OcHoBHbIE TOHSA- | ba3oBble  MOHATHS ~ AHAJIUTHYECKOM  I'€OMEXaHMKH.
THUS ¥ 3aKOHO- HanpspxkenHo-neopMUpoOBaHHOE COCTOSIHUE TOPHBIX MO-
MEPHOCTH B T€O- | poJ. MareMaTuyeckoe MOJEINPOBAHUE IIPOLIECCOB
PHUH MOJIEITHAPO- CABIDKEHHH W JedopManuii TOpHBIX mopoa. OCHOBHBIE
BaHUS reoMexa- MeToAbl MojienupoBanus. [loHsATHA HanpsokeHus, aedop-
HUYECKHX TPO- Mald U CABIMKEHHUS MPUMEHHUTENBHO K TOPHBIM IIOpO-
14 | leccos naMm. HampspkeHHO-1ehopMUpOBaHHOE COCTOSIHME TOp- 5
HbIX TopoAa. CBsi3b HaNpsOKEHWM, aegopManuii U CIBHU-
keHuil. Buapl HanpsKeHHO-AePOPMUPOBAHHOTO COCTOSI-
HUS.
OcHOBHBIE CBOMCTBA TOPHBIX MOPOJ (TPYHTOB). 3aKOHO-
MEpHOCTH pa3BUTHS HaANpsHKEHUH H  JepopMmanuii u
CIABWIKEHUN. YpaBHEHUS CBSI3M HaNpsDKEHUH, nedopma-
U U CABMIKEHHUH.
OcHoBHble MOzie- | Mojaenu ropasix nmopoa. Tumsl ropHbix nopoj. OcHOB-
JIM TOPHBIX TTOPOJT | HBIE MOJIENIN TIOBEACHUS TOPHBIX TOPOJ] MPU W3MEHEHHUU
U TPYHTOB BHEIIHUX HAarpy30K. YpPaBHEHUS CBS3U HANpPSHKEHUH WU
15 nedopmanuii. Mogenu rpynToB. Tumbl rpyHTOB. OCHOB- 2
HbIE MOJIEJIM MTOBE/IEHUSI TPYHTOB MPU M3MEHEHHH BHEUI-
HUX Harpy3oK. YpaBHEHHUS CBS3U HampspkeHU u nedop-
Mal1.
Ananutnueckue | TeopeTHueckne METOAbl PEHICHUS T€OMEXaHUYECKUX 3a-
METOBI peIIeHus | Jad.
16 | reomexanmvecux | Meroapl MexaHuku crutomHon cpenbl (MCC) nmpumeHu- 3
3aja4 TEJIBHO K 3aJjauaM MEXaHHKH TOPHBIX Mopoa. OCHOBHBIE

ypaBHeHuss MCC. MeTopl MEXaHUKH JUCKPETHBIX CPE.
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HaunmenoBanue

Ne . TpynoemkocTh
u/n pasaeJa ConepxaHue JJEeKIIHOHHBIX 3aAHATHI B aK. qacax
AUCHHUILIMHBI
Yucnennoe Mo- Meroapl 4YMCIEHHOTO MOJEIMPOBAHMS T'€OMEXaHUYECKUX
JeJIMpOBaHKE IPOLIECCOB.
reoMexannueckux | OCHOBbI METOJOJOTUH YHUCIEHHOTO MOJEIUPOBAHMUS.
IIPOLIECCOB AHanau3 NIpeuMyILEeCTB U HEJTOCTAaTKOB UMCIEHHBIX METO-
noB. Knaccudukanus u KpaTKuid aHaiau3 METOJIOB YHC-
JIEHHOI'O0 MOJIETTMPOBAHUS IIPUMEHSAEMBIX B T€OMEXAHHUKE.
MeToa KOHEUHBIX 3JIEMEHTOB.
Meron koneunbix 3nemeHToB (MKDJ) B Texuuke. OcHOB-
Hble TeopeTnueckue npeanocbiku MKD. MKD B pemie-
17 HUWA IE€OMEXAHMYECKUX 3aJad. YpaBHEHHUs CBSI3M Iapa- 4
MeTpoB. [locTpoeHne ceTu KOHEUHBIX 31€MEHTOB. THIIbI
aneMeHToB. PopMUpOBaHME TpaHUYHbIX yciaoBuil. Co-
31aHue Harpy3ok B mozenu. Passl pacuera. Pacuer mar-
PHIIBI JKECTKOCTH 3JIEMEHTa M ()OPMHPOBAHUE MATPUIIBI
JKECTKOCTU CHUCTEMBbI. METO/Ibl pellIeHUs CUCTEM YypaBHE-
1305078
WNurtepnperanus pe3yabTaToB pacyeTa. AHAIU3 MOITYYEH-
HBIX JaHHBIX. CrenuanbHOe MPOrpaMMHOE OOeCTIeYeHHe
peanuzyronee MKDO.
[Ipumenenue pe- | AHanMU3 BPETHOTO BIMSHHS TOPHBIX pabOT Ha OCHOBE pe-
3yJbTaTOB MaTe- | 3yJIbTATOB MATEMAaTHYECKOTO MOJIETMPOBAHUSI.
MaTU4ecKoro Mo- | OCHOBHBIE 3aKOHOMEPHOCTH HW3MEHEHHUS HamlpsKEeHHO-
JETUPOBAHUS 1e(OPMHUPOBAHHOTO COCTOSIHUS TOPHBIX MOPOA MPH IMPO-
C/IBI)KEHUH U Jie- | XOIKEe BBIPAaOOTOK M JAPYroro TEXHOT€HHOTO BIMSHHUS Ha
18 dbopmaruii rop- IIOPOJIHBIN MacCCHUB. 2
HBIX TOPOJT TIPH TpaaunuoHHbIE KPUTEPUU AJISL OLIEHKU CTETNEHU BPEIHO-
OLIEHKE BPEJHOr0 | IO BIMSHMA. MeTolbl OLEHKU CTENIEHH BPEIHOIO BIIUS-
BIIASTHUS HUSl TOPHBIX paboOT Ha 37aHUs U coopyxeHus. [Ipumepsl
OIICHKU BPETHOTO BIUSHUS TOPHBIX pabOT HA 3/[aHUA U
COOPYKEHHSI Ha OCHOBE JaHHBIX MaTEMaTHUYECKOT0 MOjie-
JIMPOBAHUSL.
Htoro B 10 cemecTpe 16
Hroro: 116
4.2.3. IlpakTnyeckue 3aHsATHS
Ne . TpynoeMkocTh
u/n Pazgensl TeMaTHKa NPAKTHYECKUX 3aHATHI B aK. Yacax
Mapkueiizepckoe odecreyeHue 321U ThI 31AHUH U COOPYKEHUH OT BPEAHOI0 BIUSTHHUSA
ropHbIx paoor (7 cemectp)
Omnpenenenne JOMYCTUMBIX U IIPeNleNbHBIX MOKa3aTesnei nedop-
1 Pazmen 2 |manmii, 6e30omacHoil rimyOuHBI 11 xkene3nou goporu MIIC, Bep- 4
TUKAJILHOTO U HAaKJIOHHOTO CTBOJIOB.
2 Pasnen 3 HOCTpOCE—II/IC NPEZIOXPAHATENLHOTO LEMKA 0] BEPTUKAIbHBIN 10
HIaXTHBIN CTBOJI C JKECTKOU KPEMBIO.
3 Paznen 4 |IloctpoeHue nperoXpaHUTENbHOIO HEINKa M0 HAKIOHHbBIN 10
HIaXTHBIN CTBOJI C YYETOM 3/IaHMS IOTbEMHON MAIINHBI.
4 Pasnen 5 Pacuer u noctpoeHue pe1oXpaHUTENBHOTO LIETNKAa METOIOM 10
NEPHEHANKYIISIPOB IO MATUCTPAIbHYIO JKEJIE3HYIO 10POry.
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Mapkuieiizepckoe odecnedenne $e30MacCHOCTH TOPHBIX padoT B onacHbIX 30Hax (8 cemecTp)

5 Pasnen 7 PacuéT u mocTpoeHue 30HbI BOJOIPOBOISAIIMX TPEIIUH IIPH OTpa- 4
0OTKE OJIHOTO IJIACTa.
PacuéT 1 mocTpoeHre 30HbI BOJOIPOBOISAIIMX TPEIIUH IIPH OTpa-

6 Pasnen 7 4
0OOTKE CBUTHI IJIACTOB.
Pacuér mapameTpoB onacHoOi 30HbI (0apbEPHOTO IENNKA) Y 3aTOI-

7 Paznen 9 |(neHHO#N 0YMCTHOW BBIPAOOTKH C IOCTPOCHUEM MPEIOXPAHUTEIb- 4
HOTO TEJINKA B HIDKEJISKAIIEM TUIACTE.
Pacuér mapameTpoB onacHoOi 30HbI (0apbEPHOTO IEINKA) Y 3aTOI-

8 Pasien 9 JICHHBIX MMOATOTOBUTEIHHBIX BBIPAOOTOK (YKJIOH M XOJ/I0K) C IO~ 4
CTPOCHHUEM IPEIOXPAHUTEILHOTO EJINKA B BBIIICIICKAIIEM T1Ia-
CTe.

Mapkiueiizepckoe odecneyeHne yCToiunBoCTH 00PTOB KapbepoB H 0TBaJIoB (9 cemecTp)

9 Pazmen 11 |OGpaboTka pe3ynbpTaToB HaOOIeHUH 3a gedopmarnmeii bopra 10
Kapbepa U OCTPOCHHE TOBEPXHOCTEH CKOJIbKEHHS

10 | Pazmen 12 |Pacuer koadduimenTa 3amaca yCTOMUYMBOCTH O0OpTa Kapbepa 14

11 Paznen 13 |CocraBienue npoekta HaOIIOJaTEIFHOM CTAHIIMKA Ha OOPTY Kapb- 10
epa

MarteMaTH4YeCKOe MOAC/IMPOBAHUE TCOMEXAaHUIECCKHUX IIPOLIECCOB B MapKHIeﬁZ[epCKOM odecneyeHun

OXpaHbI 3IaHUI U COOPYKeHHii 0T BPeTHOT0 BJMsIHUs TOpHBIX padoT (10 cemecTp)

Ouenka ecrectBeHHoro HJIC mopoaHoro maccuBa METoaMu 4KcC-

12 | Pasnmen 14 4
JICHHOT'O MOJIEJIMPOBAHUS
13 | Pasnen 15 MopenupoBaHue CABUKEHUN U ﬂe(bopMam:Iﬁ TOPHBIX ITOPOJ 8
(rpynToB) Ha ocHoBe MKD /17151 0IMHOYHOM BBIPAOOTKH (TOHHEJIS)
14 | Pasnen 16 AHaiu3 HanpsKeHHO-1e(pOPMHUPOBAHHOTO COCTOSIHUS TOPHBIX T10- 9
POJI ¥ NapaMETPOB MYJIbJ CABHXKEHUS
MonenupoBaHue CABUKEHHUH U 1epopMalvii TOPHBIX TOPOA
15 | Pa3znmen 17 |(rpynroB) Ha ocHoBe MKD nist oTkpbITOrOo criocoda (kapeepa, 9
KOTJIOBaHA)
OneHka HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TOPHBIX T10-
16 | Paznmen 18 |pox B MaccuBe M apaMeTpOB MYJIb/Ibl CABUKEHHS HA 3€MHOH I10- 5
BEPXHOCTH HaJ| TOHHEJIEM
OneHka HanpsHYKEHHO-/1e(OPMHUPOBAHHOTO COCTOSIHUS TOPHBIX TO-
17 | Paznmen 18 |pon B MaccuBe, yCTOWYMBOCTH FOPHBIX MOPOJ U TapaMETPOB 4
CIIBIDKCHUSI 3eMHO# TTOBEPXHOCTH BOJIM3H Kapbepa (KOTIOBaHa)
Hroro: 116
4.2.4. JIabopaTopHble padoThI
JlaboparopHblie pabOThI HE TPETYCMOTPEHBI.
4.2.5. KypcoBbie NpoeKThbI
Ne
u/n Tembl KypCOBBIX IIPOCKTOB
Mapkiueiigepckoe odecneyeHue 3alUThHI 31AHUI U COOPYKEHHIl OT BPeIHOT0 BJIUSIHUSA
ropHbIx paodor (7 cemectp)
1 Oxpana moapabaTeiBaeMoro 00beKTa (TPakIaHCKOTO 3/IaHUS) OT BPETHOTO BIUSTHUS TIOJI3EMHBIX

TOPHBIX pa3paboOTOK (10 BapHaHTaM)

MaremMaTH4ecKkoe MOJeTHPOBaHNE T'eOMeXaHUYEeCKHX MPOLEcCOB B MapKIIeiiiepckoM odecniedeHuN
OXpaHbI 31aHUI U COOPY KeHHUIi OT BpeIHOro BJIUsIHNSA ropHbIX pador (10 cemecTp)

ITporuosznas onenka HJAC mopoaHoro maccuBa u pacuér aedopMaliiii 3eMHOM MOBEpXHOCTH Ha
OCHOBE METOJIOB YHCIEHHOI0 MOJIEIMPOBAHUS T€OMEXaHUYECKHUX MPOLIECCOB (110 BapUAHTAM)
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xoz1e 00yueHust mpuMeHsoTCS:

Jleknmu, KOTOpbIE SBISIIOTCS OJHUM U3 BaXHEHIIMX BUIOB YUEOHBIX 3aHATHI U COCTaBJISIIOT OCHOBY
TEOPETUYECKOM MOATOTOBKH 00y4Jaromuxcs. Llenn TeKinoHHbIX 3aHsATHiL:

-IaTh CHCTEMaTH3HPOBAaHHBIC HAy4YHbIE 3HAHHWA IO JAUCIMIUIMHE, AaKIEHTUPOBAaTh BHHUMAaHUE Ha
Har0OoJIee CIOKHBIX BOIIPOCAX JUCIUTLINHEI,

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIbHYIO JEATENIbHOCTh OOYYaIOLIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTnyeckue 3ansiTust. L{enm npakTHYECKUX 3aHATHMI:

-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33]1a4.

I'maBHBIM cofiep>kaHUEM 3TOTO BUA YUEOHBIX 3aHATUH sBIsieTcsl paboTa KaKIoro oOydaromerocs o
OBJIAJICHUIO TIPAKTHYECKUMH YMEHHUSMH U HaBBIKAMH MPOGECCHOHATLHOMN IS TETBHOCTH.

KoncyabTanuu (Tekyias KOHCYJIbTaIMs, HaKaHyHe ax3amena — 7, 8, 10 cemecmpul, oughg. 3auema —
9 cemecmp) sBISETCA OAHOM M3 (OPM PYKOBOJACTBA y4eOHON pabOTO OOYJarOIIMXCS W OKa3aHUS UM
MIOMOIIM B CaMOCTOSITETIbHOM HM3YUYEHHH MaTepuasia AUCIHIUIMHBL, B JIMKBUAAINH UMEIOIIUXCS POOEToB B
3HAHUSX, 33/I0JDKEHHOCTEH 110 TEKYIIMM 3aHSATHSM, B ITOJJTOTOBKE MMCbEMEHHBIX PabOoT (IIPOEKTOB).

Tekymine KOHCYNIbTAllMM MPOBOISTCS MpErojaBaTesieM, BEAYIIUM 3aHSATHSA B Y4eOHOU rpyrme,
Hay4YHBIM PYKOBOJMTEJIEM U HOCST KaK MHAUBUIYaJbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTa o0y4yarolIUMXCsl HampaBlieHa Ha YriyOJieHHe W 3aKperuieHHe 3HaHWM,
MOJIyYEHHBIX HA JIEKIUSAX M JAPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIHOTO AaKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.

KypcoBoe mnpoexktupoBanue GopMHPYET HaBBIKM CaMOCTOSITEIBHOTO  MPO(ecCHOHATBHOTO
TBOPYECTBA.

6. OHEHOYHBIE CPEJICTBA /IUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM OCBOEHUW S JUCITATLTAHBI

6.1. Ouenounwvie cpeocmea 0na camocmoamenvHou paGomel u MeKyu €20 KOHmMpoa
ycnegaemocmu

Pa3nen 1. MeToasl nporuo3a caBu:KeHHuil 1 feopManmi:

1. IlpuBenute GopMyITy ONpeneeHus: OCeAaHNsl 3eMHOW MTOBEPXHOCTH B 3aJJaHHON TOYKE MYIIbJIbI
CIIBUKECHHS.

2. CooOumTh 0 cucTeMe KOOPHMHAT, MPHHATOW B METOJIE pacueTa W MPOTHO3a CABIKEHHUHA U Jie-
(dopmanuii B 3aJaHHBIX TOUKAX MYJIbIbI CIBUKEHHUS.

3. IIpuBectu popmyiry orpeneneHnst BEpOSTHOTO OCEaHusI IIPU YIiIaxX MaJeHus acToB o < 25°, Ko-
IJ1a TpaHHUIbl BEIpAaOOTOK HE PacrioyiaratoTcsi B OJHON TOPU30HTAIBHOM MIIOCKOCTH.

4. JlaTs onpeiesieHIe MOHATHIO «HAar0oJIee BIUSIONINE TUIACTHD.

5. O06msacHUTh cymHOCTh Kod(duuueHtoB Cz, C3, UCMONB3YeMbIX INPH pacueTax BepOSTHBIX
CHIBIKCHHH U IeopMannii Ipy MEPCIIEKTUBHOM TIAHWPOBAHUH TOPHBIX PadoT.

Pa3gen 2. YceaoBusi 6e30nacHOi BbleMKH YIJIsl B 30HAX BJMSIHMS HA MPOMBINLIEHHbIE 3]1a-
HUS U HHKEHEePHbIE COOPY KEeHHUSI :

JaiiTe ompeneneHue IOMyCTUMBIM JedopmanusM (mokaszareisMm aedopmMaruii) U npeaeabHbIM
nedopmanusam (mokaszarensam aedopMaliiii) 3eMHOI MTOBEPXHOCTH (OCHOBAHUSI TPaXKIAHCKUAX W ITPOMBIIII-
JICHHBIX 3JJaHUH, COOPYKEHU).

Kaxkas rmyObuna Ha3biBaeTcsi Oe3o0macHOM riyOMHOM pa3pa®oTKu sl TPaKIAHCKUX W MPOMBIII-
JICHHBIX 3/1aHUH, MHXEHEPHBIX COOPYKEHUH, CAaHUTAPHO-TEXHUYECKHX CeTel, TpyOOompoBOJOB (BOAO-,
ra3o-, He)TenmpoOBOI0BOIOB)?

Omnpenenure MOHATHE «IpeeNbHast TTyOrHa pa3paboTKI» Ui TPAKAAHCKUX U MPOMBIIUICHHBIX
3IaHW, WHXKXEHEPHBIX COOPYKECHHM, CAaHUTAPHO-TEXHHMYECKHX CETeH, TpyOOompoBOAOB (BOI0-, Ta3o-,
He(TEnPOBOIOBOIOB).

Kak nmanupyercsi BecTu ropHble paboThl Ha ydacTKax MEXAy FOpU30HTaMH Oe30IacHOi U mpe-
JeTbHOU TIIyOMHOU pa3pabOTKU Ui TPaXKAAHCKUX M MPOMBIIUICHHBIX 3[aHUN, WHXXEHEPHBIX COOpYKe-
HUM, CAHUTAPHO-TEXHUYECKUX CETEH, TpyOOIpoBo10B (BOI0-, Ta30-, He(PTETPOBOIOBOIOB)?
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Kak nmnmanupyercst BecTd TOpHbIe paOOThl Ha y4acTKax BbIIIE TOPU30HTA MPEAETbHON TTyOUHBI
pa3paboTKu sl TPAKIAHCKMX M TPOMBIIUICHHBIX 3JaHUH, HWHXXEHEPHBIX COOPYXKEHH, CaHUTapHO-
TEXHUYECKHUX CETEH, TpyOOIpoBOaA0B (BO0-, Ta30-, HEPTETIPOBOIOBOIOB)?

Pasznen 3. PacuérHble, JonmycTHMBbIe M NpeAebHbIe MOKa3aTeau Aedopmanuii 3eMHOI 1o-
BEPXHOCTH /Il NOAPAdATHIBAEeMbIX MPOMBILILJIEHHBIX 31aHUI U HHKEHEPHBIX COOPY KEeHMIA:

1. Kakue nedopmanyin 3eMHOW MOBEPXHOCTH (OCHOBAHHS COOPY)KEHUS) CUMTAIOTCS JIOITYCTUMBI-
Mu JedopmanusaMu (ImokazaTessiMu aedopmariuii)?

2. Kakue nedopmariy 3eMHO MOBEPXHOCTH (OCHOBAHHUS COOPYKEHHSI) CUMTAIOTCS TIPEACTbHBIMU
nedopmarusaMu (mokazaTesssMu aedopmarinii)?

3. B xakux ciydasx yciIOBHs O€301MacHOW BBIEMKH OINPENEISIOTCA AOMYCTHMBIMH 3HAYCHHUSIMU
nedopmaruii (mokasaresneit gegopmManinii), a B Kakux — 0€301acHOM TITyOMHON pa3paOdOTKu TIacToB?

4. B kakux ciy4asx, NpH MoApadOTKe CBHUTHI IUIACTOB MO I'PAXTAHCKHUMHM, MPOMBIIUICHHBIMH,
WHXCHEPHBIMH COOPYKCHHUSIMH U CAaHUTApHO-TEXHUYECKHUMH CETSIMH, Oe30macHas riyOrMHa MOKET pac-
CUUTBIBATHCS OTAEIBHO JUISl KXKJIOTO IJIaCTa CBUTHI KaK JUIsl OAMHOYHOI0?

5. Jlns xakux oO0beKTOB Oe3omacHas rIyOHHa ompejaensercs yepe3 koddduiuent d6e3omnacuoctu?
Hazoswure dopmyity onpenenenus 6e30macHoii TiTyOuHBI uepe3 KodpGUIreHT 0e30macHOCTH.

Pa3nen 4. I'opHble Mepbl OXpaHbl 1 KOHCTPYKTHBHbIE MePbl 3aIIMTHI BEPTUKAJIBLHBIX 1AXT-
HBIX CTBOJIOB U TPYOONIPOBO/AOB:

1. CoobmuTh, Kakue UCIOIB3YIOTCSI TOPHBIE MEpPhl OXpaHbl IPU BEJCHUH FOPHBIX pabOT B 30HAX
BIIMSTHUS CABIDKEHHIA U 1e(opMannii TOPHBIX MOPOJI HAa BEPTHKAIBHBIC IIAXTHHIE CTBOJIBI.

2. CooOumTh CTPYKTYPY U COJIEp’KaHUE MPOEKTa OXpaHbl BEPTUKAIBHBIX MIAXTHBIX CTBOJIOB Iy-
TEM MPUMEHEHUS TOPHBIX MEp.

3. [lepeuncnuTh KOHCTPYKTUBHBIE MEPHI 3alIUTHI TPYOOIIPOBOIOB, KOTOPHIE SBIAIOTCS Hanbolee
3¢ (HEeKTHBHBIMHU.

4. CoolOumTh, KaK peaqu3yercss KOHCTPYKTUBHAs Mepa 3aluThl TpyOOIpoBoJa «pa3pes3ka Tpyoo-
IIPOBOJIA € MOCIIEYIOLIEH BBAPKOW KaTyILIEK.

5. Cool1muTh 0 TOM, KAKMM 00pa30M BBISBIISIIOTCS MECTa pa3pe3Ku MoipadaTbIBaeMbIX TPYOOIpo-
BOJIOB.

Pa3zgen 5. MeToabl 1 METOAUKHN MOCTPOCHMS MPETOXPAHUTEIHHBIX HEJIUKOB:

1. IToscHUTB, KaK OCYILECTBISETCS TOCTPOCHUE NMPEJOXPAHUTEIbHBIX LIEIUKOB IO/ BEPTHKAIb-
HbIE IaXTHBIE CTBOJIBI IO «IIEPBOMY BapHaHTY»? M0 «BTOPOMY BapHAHTY»?

2. CooO1uTh, KaK OCYIIECTBIISIETCS MOCTPOSHUE MPEAOXPAHUTENBHBIX HETUKOB IMOJ] HAKIOHHBIE
IIaXTHBIE CTBOJIBI.

3. Kak onpenensiercs JuIMHA NEPIEHIUKYISIPOB B CTOPOHY BOCCTaHMSI? B CTOPOHY NaJeHUs?

4. Ilpuectu GopMyny mepexoaa OT yIJIOB CABMXKEHHS 3, Y K yrilaM CABM)KEHHs B JUAroHaJIbHOM
HarpaBieHuu f3', y'.

5. CooOuTh 0 MOCTPOCHUHU MPEIOXPAHUTENBHOTO IeJIMKa ONTHUMAJIbHBIX Pa3MEpOB MOJ 3/1aHHeE,
0Chb KOTOPOTO PacIoJio;KeHa MO/l YIJIOM K JIMHUM TPOCTUPAHUS IJ1acTa.

Pa3znen 6. Mexann3m (popMHPOBAHHUSI ONACHBIX 30H B NMOAPa0aTbLIBAEMOM MACCHBE FOPHBIX
Nnopoa:

1. Ha xakue THUIIbI pa3AemsitoTCs OMacHbIe 30HbI?

2. I'ne pacnonaraercss OTHOCUTEIHHO OYMCTHOW BHIPAOOTKH 30HA MOBBIMIEHHOTO TOPHOTO JaBJe-
HUs?

3. I'me pacrmionaraercss OTHOCHUTEIIBHO OYMCTHOW BBHIPAOOTKH 30HA, OMACHAsI TIO MPOSBIECHUSM TOP-
HBIX Y/1apOB U BBIOPOCOB ra3a U Mbuin?

4. CooOmuUTh O MPUHIIMIIAX, COTTIACHO KOTOPHIM KJIaCCU(UIIUPYIOTCS TOPHbBIE YIaphl.

5. Ha kaky1o BBICOTY MOXKET pacIpOCTPaHAThCs 30Ha BooNpoBoAsamux TpemuH (3BT)?

Paznen 7. Onpenesienne BbICOTHI PACTIPOCTPAHEHHSI 30HBI BOJAONPOBOASIIIMX TPEIIUH HA OC-
HOBE TeOMeXaHUKHM O0pa30BaHMs TeXHOIeHHBIX TPEUIMH B CJI0SIX MOAPadaThbIBaeMOro MaccuBa
TOPHBIX MOPOJ:

1. Kak 00pa3yroTcst moJiocT OTCIOCHHS?

2. Kak 00pa3yroTcsi HOpMaJIbHOCEKYIITUE CIION TPEIIHHBI?
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3. Kak dopmupyercs B cioe 6710k?

4. PackpbITh CyTh ITOHATHUS «IPaHUYHAsI KPUBU3HA.

5. PackphbITh CyTh MOHATHS «BbICOTA 30HBI BOJOIPOBOASILIUX TPEIIUH.

Pa3znen 8. I'eomexanumyeckoe 000CHOBaHMe HeOOXOAMMBIX pa3MepoB OapbepHBIX LEJIHKOB
(omacHBIX 30H) Y 3aTOILUIEHHBIX TOPHBIX BHIPA0OTOK

1. [latb ompezeneHne MoHATHIO «OapbepHbIe IETUKNY», OCTaBIISIEMbIE Y 3aTOIJICHHBIX BHIPA0OTKaX.

2. U3noxuTe cxeMy pa3pylIeHHs] KpaeBOM 4acTH IUIacTa yriis.

3. M310xuTe MEXaHU3M pa3pylIeHHs KPAaeBbIX YacTel IeuKa.

4. Kakumu JOJKHBI ObITH pa3Mepbl 0apbepHBIX IEJIMKOB y 3aTOIUIEHHBIX BBIPAOOTOK, YTOOBI BbI-
MOJTHUTDH CBOO BOJO3AUIUTHYIO (DYHKIHIO?

5. Kak 6bu1a nommyvena nonpaBka, yYUTHIBAIOIIAS YBEIMUEHUE PAa3pyLIAIOIIECHCS YAaCTH YTOJIbHOTO
LeIUKa

Paznen 9. Onpenesnenne rpaHuil ONacHoi 30HbI (Pa3MepoB OapbepHBIX IEJIMKOB) Y 3aTOMN-
JICHHBIX TOPHBIX BBIPA00OTOK:

1. CooOuuTh, Kak ompesensercs MUPUHA OMACHOW 30HBI (0apbepHOro IENIMKA) Y 3aTOIJICHHON
BBIPAOOTKH B IJIaCTaX MOITHOCTHIO M < 3.5 M u ¢ yriom magerus o < 30°.

2. Coo0muTh, KaK OMpeaeNseTcs MIMPHHA OMAaCHOM 30HBI (0apbepHOro IENIMKA) Y 3aTOIJICHHON
BBIPAOOTKH B IJIACTaX MOITHOCTHIO M < 3,5 M u ¢ yriom majaeHus o > 30°.

3. OcTaBnsOoT WK HET OapbepHbIC LIETUKU B TUIACTaX MOIIHOCTBIO M > 3.5 M U ¢ YIJIOM NaJCHUS
0<30°, o>30°?

4. Coo01muTh, KaK CTPOUTCS OIMAacHas 30Ha MO MPOpbIBaM BOAbI (0apbepHBI IENUK) ISl 3aTOI-
JIEHHOT'O BEPTHKAIBHOIO IIAXTHOT'O CTBOJIA.

5. Coo0muTh, KaK OMpeeNsatoTCS TPaHHUIlbl OACHON 30HBI IO BO3MOKHOMY MPOHUKHOBEHHIO TO-
BEPXHOCTHBIX BOJ] B IEWCTBYIOIINE BHIPAOOTKH Uepe3 MOralleHHbI HaKJIOHHBIN CTBOJ.

Paznesn 10. CocTraBiieHne NpoeKTOB IPAHMI] ONACHBIX 30H Y 3aTOIVICHHBIX TOPHBIX BbIPa00-
TOK U BeJleHHsl TOPHBIX padoT BOJIM3HM ITHX 30H:

1. CoobumTh KTO SBJISETCS OTBETCTBEHHBIM 3a OPraHM3allMI0 COCTABJIEHMS IPOEKTa I'PaHMIL
OTIACHBIX 30H Yy 3aTOIJIEHHBIX BBIPAOOTOK Ha JIEHCTBYIOIIMX IIaXTaXx.

2. CooOImuUTh KTO SBISETCS OTBETCTBEHHBIM 3a OPraHU3alMI0 COCTABICHMS IPOEKTa I'PaHMIL
OTACHBIX 30H y pa3pbIBHBIX HapyIIEHUN M HE3aTaMIOHUPOBAHHBIX PA3BEIOYHBIX CKBA)XMH Ha JEHCTBY-
IOLUX [IaXTax.

3. CooOuIuTh 0 COIEPKAHUU MPOEKTA TPAHUIIBI OITACHOW 30HBI Y 3aTOINIEHHOHN BBHIPAOOTKH, y pa3-
PBIBHOTO HapyILIECHHUs, Y HE3aTaMIIOHUPOBAHHOW CKBAJKHHBI.

4. CoolOuuTh 0 co/lepKaHUU IMPOEKTa BEJAECHHsI TOPHBIX padOT B OMACHBIX 30HAX Y 3aTOIJIEHHBIX
BbIpAOOTOK, pa3pbhIBHBIX HAPYIIEHUH, HE3aTaMIIOHUPOBAHHBIX CKBAXKHH.

5. CoobmmTh 0 TOM, Kakue rpaduueckre MaTepHualibl BKIIOYAOT K MPOEKTaM T'PaHUIIBI OTIAaCHOM
30HBI Y 3aTOIUIEHHOM BBIPAOOTKH, Y Pa3pbIBHOIO HApyIIeHUs, Y HE3aTaMIIOHUPOBAHHON CKBAKHUHBI.

Paszpnen 11. 3akoHoMepHOCTH pasBuTHA AedopManuii U pacnpeae/eHUs HANPSIKEHU B Mac-
CHBAaX F'OPHBIX MOPOA 0OPTOB KapbepoB, 0TBAJIOB

1. Yro Takoe ycTOMUHMBOCTH OOPTOB pPa3pe30B, OTKOCOB YCTYIOB U OTBAJIOB?

2. Yto coboit npeacTaisieT AedopMaris OTKPHITON rOpHON BEIpaOOTKH WM OTBaja?

3. Kak noapaznenstorcs nedopManiny 1o xapakTepy HapylmeHHs CIUIOIIHOCTH MOpoA?

4. Yro takoe oOpymieHue?

5. OnumuTe OCHOBHBIE XapaKTEPUCTUKU T€OMETPUUYECKUX pa3MepoB JedopMariuii.

Pa3nes 12. MeToabl OLleHKH YCTOHYMBOCTH OOPTOB KapbepoB M 0TBAJIOB

1. Yro Takoe ycTOWYMBOCTH TOPHOTO 00BEKTA?

2. Yro Takoe Koo ULMeHT 3araca yCTOWUMBOCTH?

3. Yto Takoe yAepKUBAOILIME U CABUTAIOIIHE CHITbI, IECTBYIOIIHE BIOJb TOBEPXHOCTH CKOJIBKEHUS?

4. Ilepeuncaurte HakTOpsl, BIUAIOUINE HA YCTOHYNBOCTE OOPTOB KapbepoB.

5. Ilepeuncnure MHXEHEPHBIE METOJTBI ONIPEICIICHHS] YCTONUMBOCTH.

Pa3znen 13. Mapkueiiiepckne Ha0aw0aeHus 3a aedpopmManusaMu OOPTOB pa3pe3oB, OTKOCOB
YCTYNIOB M OTBAJIOB
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1. KakoBa 1enp Mapkiieiaepckux HaOmoIeHui 3a qedopmaiusMu OTKOCOB?

2. YUto coboli mpeAcTaBiIseT HaOII0AaTelIbHAs CTaHIIMSA Ha OOPTY Kapbepa?

3. Kak Boimonusiercss 3ajlaHue HaANpaBlIEHUST BEEPOOOPA3HO PACIOIOKEHHBIM TOPU30HTAIBHBIM
CKBa)XMHaM?

4. Yto Ttakoe nmpoduibHas TUHUS?

5. Kak paccuntbiBaeTcsi MpOTsHKEHHOCTh YaCTH MPO(UIBHOM IMHIK O€3 OMOPHBIX PENepoB HA IM0-
BEPXHOCTH, IPUMBIKAOIIEH K Kapbepy?

Pa3znen 14. OcHOBHBbIE MOHATHSA U 32aKOHOMEPHOCTH B TEOPUHU MO/IEJIMPOBAHUS IeOMeEXaHU-
YeCKHUX MPOLEeCcCoB

1. JlaiiTe ompeneneHUE OCHOBHBIX IMOHITHIA TOPHOW TNEOMEXaHUKHU: CIABWKCHHE, nedopMarus U
HaIpsKEHUE.

2. Yro monumarot noj oreakoit HJIC mopogHoro maccusa?

3. Kakue daxrops! onpenenstor HIC mopox 1 ero nuasmMeHeHue mpu MpoxoKke BIpadoToK?

4. Kakue ypaBHeHust Tpedyercs pemntsd pacuera HJIC nopogHoro Maccusa ¢ BbIpaOOTKOM?

5. YeMm ompenensieTcst CI0xkHOCTh 3a7a4 pacyera HJ[C mopoaHbIX MacCHBOB B CpaBHEHUU C 3aja-
yamu H/IC B npyrux cpenax?

Pasznen 15. OcHOBHBIE MO/1eJI TOPHBIX OPOA U TPYHTOB

1. Yro noHMMAIOT MO/ MOJIENIbIO TOPHOM MOPOJIBI WJIU TPYyHTA?

2. CBsI3b KaKHMX IapaMeTpoB 00ecreunBarOT PU3NIECKUE YPABHEHHS] MEXAHUKU?

3. [lepeuncnure 1 oXxapakTepu3ylTe OCHOBHBIC THITHI MOJICIICH MPUMEHSEMBIX JIJISI OITUCAHHMS T10-
BEJICHUSI TOPHBIX MOPOJI U TPYHTOB.

4. Kakumu napameTpamMu OMHUCBHIBAIOTCS YIPYTHUE, TUIACTUYECKUE U PEOJIOTHYECKUE CBOWCTBA TOP-
HBIX TIOpOJ?

5. B uem cyTb npoOaemsl MaciITabOHOro (pakTopa B reoMexaHuke?

Paznen 16. AHaJnTHYeCKHE METOAbI PelICHUS FeOMeXaHUu4YeCHX 3a1a4

1. ChopmynupyiiTe NPUHIUIBI PEIICHUS TEOMEXaHUYECKUX 3a/1a4 AaHATUTUYECKHUMH METOJIaMHU.

2. JIns Kakoro Kjacca 3a/iad BO3MOXHO MPUMEHUTh aHAIUTHYecKoe omnucanue napamerpos HIIC
MOPOHBIX MAaCCUBOB MPU MPOXOJKE B HUX BHIPAOOTOK?

3. CBs13b KaKuX MapamMeTpoB 0OecreynBaroT (U3NUECKUE YPaBHEHUS MEXaHUKHU?

4. Kakue nmpenMyIiecTBaMy U HEJIOCTaTKaMU XapaKTePU3YIOTCS aHATUTUUECKUE METO bl PEIICHUS
reOMEXaHMYECKUX 3aaa4d?

5. B uem cyTh MeTOna KOMITJIEKCHBIX TTOTeHIIMaIOB KonocoBa-MycXenuiBuig, MMUPOKO MpUMe-
HAEMOr0 B MaTeMaTH4eckoil Teopun ynpyroctu? Ero 3HaueHue 1js pelieHus reoMeXaHUYeCKUX 3a1ad.

Pazgen 17. YncjieHHOE MOeJIMPOBAHME T€OMEXaHUYECKHUX MPOLEeCcCOB

1. ChopmynupyiiTe OCHOBHBIE MPUHIUIIBI, TTOJIOKEHHBIE B OCHOBY PEIIEHUS 33]1a4 YUCICHHBIMH
Meroaamu. CpaBHUTE UX ¢ aHamuTHYecKUMH 11715t 3a1a4 o HJIC ropueix mopo.

2. Kakuie u3BecTHbIE METO/IbI YHCIEHHOTO MOJICTHPOBAHUS ITUPOKO MPUMEHSIIOTCS B TOPHOU Teo-
MEXaHUKe?

3. Kpatko chopmynupyiite cyTs peanusanuu pemeHus 3agaun o HJIC MeTogoM KOHEYHBIX dJie-
MEHTOB?

4. OnumuTe crocoObl pelIeHus 3a/1a4 ¢ GU3NYECKON H TeOMETPUIECKONH HETMHEHHOCTHIO B METO-
JIe KOHEYHBIX DJIEMEHTOB.

5. Kakue crmocoOpl ONTUMHU3ANMK BBIUMCICHUN MOKHO HCIIOJIb30BATh B METOJIE KOHEUHBIX dJe-
MEHTOB JIsl COKPAIIIEHUS BPEMEHH PACYETOB M1 MUHUMHU3AINN MAITMHHOM MTaMsITH?

Paznesn 18. IlpuMeHeHHMe pe3y/ibTAaTOB MaTeMaTH4YeCKOr0 MOJCIMPOBAHHUS CABUKCHMH M
nedgopmManuii rOPHbIX MOPOJ NMPH OlLlEHKE BPEIHOT0 BJIUSTHUS

1. ChopmynupyiiTe OCHOBHBIE MPEUMYIIIECTBA MPUMEHEHHSI METOI0B MAaTEeMAaTUYECKOTO MOCIH-
pOBaHUs B 4aCTH BO3MOYKHOCTEHN MPUKIAJHBIX PaCYETOB.

2. Kakue BBIXOJHBIEC TTAPAMETPHI PAaCCMATPUBAIOTCS MPU aHAIHM3E PE3YJIbTATOB MATEMAaTHYECKOTO
MOJEJIMPOBAHNS FT€OMEXAHNYECKUX MPOIIECCOB?
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3. [lepeuncnure oCHOBHBIE (POPMBI MPECTABICHUS BEKTOPHBIX M CKAIAPHBIX JAHHBIX, a TaKXKe
WHCTPYMEHTHI BU3YyaTU3allMU PE3YJIbTATOB PACUYE€TOB, PEAIM3yeMble B COBPEMEHHBIX IMPOTPAMMHBIX KOM-
iekcax no moaenuposanuto HIC?

4. Kak oOecrnieunBaeTcsi CBS3b PACUCTHHIX IMAPAMETPOB B M3BECTHBIX YHHBEPCAIBHBIX IMPOTPAMM-
HBIX cpeflaxX JJIsi MOACIUPOBAHUS C TPAJAMIIMOHHBIMY MTapaMeTPaMH, HCTIOJIb3YEMbIMU B MAapKIIICHIEPCKOM
npaxkTuke?

5. Kakue kpurepun He0OXOAMMO HCIIOIB30BATh ISl OLICHKH BPEAHOTO BIUSHUS TOPHBIX padoT?

6.2. Ouyenounvie cpeocmea 011 npoeedenus npomedxcymounou ammecmayuu (Oughg. 3auema,
IK3AMeHa)
6.2.1. Ilpumepnstii nepeuensv 60npocos/3a0anuil K oughgh. 3auemy, IK3ameny (no OucuyunIuHe):

1. Kakue cymiecTByOT METO bl IPOTHO3a CABMKEHUH 1 Aedopmanuii? OxapakrepusyiTe ycaoBHs
MPUMEHEHUS Ka)KJJOTO U3 Ha3BaHHBIX MPOTHO3HBIX METOOB pacueTa CIBIKEHUH U edopMaluil.

2. MeTo Iporuo3a BepOATHBIX CABMXKEHUN U AepopMariiuii.

3. MeToz nporuo3a 0)KuaaeMbIX CABMKEHU U AeopMariuii.

4. Pacué€Tr OXMAAaeMBIX CIABW)KEHUH W nedopManuii Mpu 3ajeraHudl MOpOJ B CHHKIMHAIBHBIX
CKJIaJIKaX, B 30HaX BIIHMSHUS IU3bIOHKTUBHBIX HapyIICHUI.

5. Uto Ha3BIBACTCS Oe30NACHOU 21YOUHOU paspadbomru?

6. Kak oTknanpiBaeTcs 6ezonacnas 2nyouna OTHOCUTENBHO MOapadaThiBa€MOro 00beKTa?

7. Kak nomyckaercsi oTpab0OTKa IJIaCTOB HMKE TOPU30HTA O€3011aCHOM TITyOMHBI TOPHBIX padoT?

8. Kak onpenensercs 6e3omacHas riiyOruHa npu pa3paboTKe OJUHOYHBIX MJIACTOB?

9. Kak ompenensiercss Oe3omacHasi riayOMHa TpU pa3paOOTKE CBUT IUIACTOB C YIJIOM IMaJICHUS
o <25°?

10. Ilo kakOMy KpUTEpHUIO B CBUTE IUIACTOB C YIVIaMU MaJieHUs o < 25°BBIIEISAIOT TpU Haubosee
BIIMSIIOIIUX IJ1ACTa, PACMIONOKEHHBIX B 30HE BIMSHUSA HA OXPaHAEMBbI 00BEKT?

11. Kakue ngedopmanuu 3¢eMHON MOBEPXHOCTH (OCHOBAHUSI COOPYKEHUS) CUUTAIOTCS OONYCMU-
mouimu depopmayusmu (noxkazamensimu oeopmayuit)?

12. Kakue nedopmanyuy 3eMHOM MOBEPXHOCTH (OCHOBAHUS COOPYKEHHS) CUUTAIOTCS npedeibHbl-
mu depopmayusmu (nokazamensamu oegpopmayuii)?

13. B xakux ciydasx ycioBus 0€30MacHOW BBIEMKU OIPENEISIOTCS OONYCMUMbIMU 3HAYEHUAMU
oepopmayuii (noxazameneil depopmayuii), a B KaKUX — 6€30NACHOU 21YOUHOU pa3pabomKu niacmog?

14. B xakux ciydasx, MpH 1moapabOTKe CBHUTHI IUIACTOB IO IPaXKIAHCKUMH, MPOMBIIIICHHBIMH,
MH)XEHEPHBIMU COOPYKEHUSMHU U CAaHUTAPHO-TEXHUUYECKUMH CETAMH, Oe30IacHas riIyOMHa MOXET pac-
CUMTBIBATHCS OTEIBHO JUTS KaXKI0TO IJIacTa CBUTHI KaK JUIsl OIMHOYHOTO?

15. Ins xakux oObeKTOB Oe3omacHast riyOnuHa onpesensercs yepe3 KodppuuueHT 6e30macHocTu?
HazoBute dpopmyny onpenenenus 6e3onacHoi riryOuHbI yepe3 Ko3(pPUImeHT 6e30macHOCTH.

16. JlaiiTe onpeneneHue npedeibHblM NOKA3amenamu 0eghopmayutl.

17. Kak paccuuThIBaeTCs npedeibHas 2ayounvl pazpabomsu?

18. N3noxure, kak O0e3onacHble U MpeAeIbHbIE TITyOUHBI Pa3padoTOK UCIONb3YIOTCS I BBIOOPa
Mep OXpaHbl 3/1aHUi ¥ COOPYKEHUH MPHU MITAHUPOBAHUU FOPHBIX padboT?

19. Yto nOMmKHBI MPOBOJUTH YIiie00bIBAIOIIME OPTaHU3aALUU MIPU OTCTYIUICHMHM OT HACTOSIIUX
[TpaBun oxpansl ([IpaBuna ..., 1998 r.) unu npu BeIEMKE yTJIs TOJI OXPAaHAEMBIMUA OOBEKTaMU C TIPUMeE-
HEHHEM 2OpHbIX U KOHCMPYKMUBHBIX MEP OXPAHbL?

20. N3n0kuTe CYIIHOCTh MOHATHS «I OpHbIEe Mepbl OXPAHBL.

21. Kak BausieT rHIpOCTaTUYECKOE B3BEIIMBAHUE Ha 3HaueHHe Kod((UIMEeHTa 3amaca ycToiuu-
BOCTH?

22. Kak BiusieT TMIpoAMHAMHUECKOE JaBlieHHE Ha 3HaueHHe Kod(QHIMeHTa 3araca yCTOH4nBo-
cTu?

23. KakoBa 1enb MapKIIeHaepcKkux HabIoAeHnH 3a neopMannsiMu OTKOCOB?

24. Yto coboit mpeacTapisieT HaOI01aTeIbHasI CTAaHIS Ha OOpTYy Kapbepa?

25. Yro takoe npoduiabHas JIUHUS?
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26. Kak paccuuThiBaeTCsl MPOTSHKEHHOCTh YacTU NMPO(HIBHON JTUHUM 0€3 OMOPHBIX PErNepoB Ha
IIOBEPXHOCTHU, IIPUMBIKAIOLIEH K Kapbepy?

27. Yto pexoMeHayeTCs Mpujlarath K IaHy HaOJIFoAaTeIbHOW CTaHIun?

28. Uto cienyeT BKIIOYATH B MOSCHUTEIIbHYIO 3aITUCKY?

29. Kak BBITIOJIHAETCSI IEPEHOC MPOEKTa HAOJI01aTeIbHON CTAaHITUU B HATYPY?

30. Kak paccuuraTh NIyOuHY 3aKJIajKu penepa?

31. ®u3uko-MexaHW4YeCKHe CBOHCTBAa TOPHBIX MOpoj. CBOMCTBAa IIACTMYHOCTH M MOJ3Y4YECTH
TOPHBIX MOPO/I.

32. Ou3NKO-MEXaHUYECKUE CBOMCTBA MOpoaHOro Maccupa. [Ipobimema macmrabHoro ¢akropa
IIPY U3YYEHUH CBOMCTB TOPHBIX MOPOJ.

33. DuzuKo-MexaHUYECKHe CBOMCTBA TOPHBIX MOPOA. MeToAbl OLIEHKHU CBOMCTB MOPOJ U MOPOJ-
HBIX MACCHBOB.

34. VcxoaHoe HanpsHKEHHOE COCTOSIHUE MACCUBOB TOPHBIX MOPOJ. THIIBI TOPOJAHBIX MaCCUBOB.

35. HcxoaHoe HanpsHpKeHHOE COCTOSIHUE MAaCCHBOB TOPHBIX MOPOJ. METOIbI OIIEHKH IPUPOIHOTO
HJC nopon 1 NopoJHBIX MacCHUBOB..

36. McxomHoe HanpsHKEHHOE COCTOSITHME MacCHBOB FOpHBIX mopos. ['unoresa A.H./lunauka.

37. UcxomaHoe HaNpsOKEHHOE COCTOSTHHE MAacCHBOB TOPHBIX MOpo. ['Mmore3a rupocTaTHuecKoro
TIOJIsT UICXOHBIX HANIPSIKECHUH.

38. HcxomHoe HaNpsHKEHHOE COCTOSIHUE MAaCCHBOB FOPHBIX mopos. ['mmoresa J[xaku asist Maccu-
BOB CJIa0BIX TIOPOJI (TPYHTOB).

39. Mogenuposanue HJIC ropubix nmopoa u MaccuBoB. Puznueckue crocoObl MOJASIUPOBAHMUS.

40. MogenupoBanue HJIC ropHbIX TOpOI U MacCCHMBOB. MeTO/AbI MaTeMaTHYECKOTO0 MOJIEIHPOBa-
HUSL.

41. YucrneHHble METOABI PEIICHUsI FTeOMeXaHNUeCKuX 3aa4. OCHOBHBIC YHCICHHbBIE METOJIbI U HX
XapaKTEPUCTHKA.

42. Metoa KOHEUHBIX 3JeMeHTOB. OCHOBHBIE TEOPETHUYECKHE MPEANIOCHIIKN W TPUHIIHITEI pelie-
Hus 3amaun onenku HJIC.

43. MeTtoa KOHEYHBIX 3JIEMEHTOB. THITBI KOHEYHBIX 3J1eMeHTOB. OCOOEHHOCTH TIOCTPOCHUS CETH
KOHEYHBIX 3JIEMEHTOB.

44. Mogenu KOHCTpYKUUH. Yripyras MoJenb. TUIbl KOHEUHBIX CIIELUATIbHBIX AJIEMEHTOB.

45. OcHoBHbIE MOJIeNH TPYHTOB. Mneanbnas ynpyromiactudeckas moaens Kymona-Mopa.

46. OCHOBHBIE MOJIEIM TPYHTOB. YTIPYromiacTH4ecKas MOIeb YIpouHstorerocs rpyara (HS).

47. Metoa KOHEUHBIX 371eMeHTOB. OCOOEHHOCTH MOCTPOCHUS 33a4 O IMPOXOJIKE BBIPAOOTOK.

48. MeTtoa KOHEUHBIX 3JIEMEHTOB. MeTobl aHAlIM3a U BU3YaIH3aIiH TaHHBIX.

49. 3akonomepHoctu pazButus H/C npu coopykeHuu B MacCHBE OJAMHOYHOW KalUTaIbHOU BbI-
paboTKH.

50. 3axkonomepnoctu passutus HJIC npu ycTpoiicTBe B MacCHBE KOTJIOBAHOB.

6.2.2. IlpuMepHbIe TeCTOBBIE 3a1aHUSs K ugh. 3auemy, IK3ameny
Bapuant Ne 1

Ne Bormpocsl BapuaHTbI 0OTBETOB
[lpu moctpoennu 1eNUMKOB Juist | 1. yrusl Bo U Yo Ha pa3pes3ax, HE COBMAJAMOIINX C pa3pe-
OOBEKTOB, PACIIONIOKEHHBIX JUAro- 3aMM BKPECT NPOCTUPAHMSA NJIACTOB M COCTABJIAIOIIMX
HaJIbHO B IIJIAHC II0 OTHOLICHMIO K yIJIbl O ¢ HaIIpaBIEHUEM NPOCTUPAHUS IIACTOB.
JIMHUK  TIPOCTUPAHUA IUIACTOB MC- | 2 yropr B’ u y' Ha pa3pe3ax, HE COBIAJAIOIINX C pa3pe3a-
ITOJIb3YIOT: MU BKpPECT MPOCTUPAHMUS M COCTABJISIIOIIMX YIJIbl O ¢

HaIpaBJICHUEM TPOCTHUPAHUS TUTACTOB.

3. yriael Op Ha pa3pe3ax, HE COBIAJAIOIINX C pa3pe3aMu
M0 MPOCTHPAHUIO TIACTOB M COCTABIISIOMIAX YTIIBI O C
HaIpaBJICHUEM IIPOCTUPAHUS IIIACTOB

4. yrael W1 M Y2 HA pa3pes3ax, He COBIAIAONINX C pa3pe-
3aMH BKPECT IPOCTUPAHUS TUTACTOB.
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Ne Bompocsl BapuaHTbI 0TBETOB
2. | Ilo 2-my Bapmanty, mno yriam | 1. mo rimyouns 1,2 H., rne H. — riryOuHa cTBOJIA C 3yMII-

CABIDKEHHUS OIPENEISIIOTCS T'paHU- bom.

Ibl I[EJUKOB IIOJ BepTUKaIbHbIE | 2. 10 riyounsl H, (onpeaenserca no «llpaBwiam...» u

CTBOJIBI Ha CIEAYIOIIMX YydacTKax HKe rinyounst 1,2 H. , (He. — rmyOuHa CTBOJIA C 3yMII-

MaccHBa TOPHBIX TTOPOJ: dhom).

3. B uHTepBane rayous ot Ho, 1o 1,2 H..
4. B uHTepBane rayoun ot H, no Hi(H2), tne Hw u H>
onpeaesitores 1o «lIpaBuiam...».
3. | Yenosue Mcmonb3oBanus Ui 10- | 1. mpu yriax mageHust o>45° ucnonb3yercst riyouna Hi,

CTPOCHHUA LCIIMKOB 1101 BEPTUKAJIb- a npu a<4he - FJ'IY6I/IHa H>.

HbIC CTBONBL 1MOO rmybunel Hi, | 2. ppu yriax magenus o<30° ucronb3yercs riayouna Hi,

6o riryounsl H> cinenyromee: anpu o>30° - ry6una M.

3. mpu yriax naaeHus o<45° ucrnonb3yercs riyouna Hi,
anpu o>45° - rmybuna Ho.
4. npu yriax nanenus a=30° ucnosab3yercs riryouna Ha,
anpu 0<30° - rmyOuna Ho.
4. | Pa3mepbl OKOJIOCTBOJIBHBIX (Omop- | 1. B 3aBUCHMMOCTH OT JJIMHBI HAKJIIOHHOT'O CTBOJIA.

HBIX) [EJIMKOB, OCTaBIs€MbIe IO | 2. B COOTBETCTBUU € WHCTpyKIMEH MO MPOU3BOJICTBY

IUIacTy, MO KOTOpOMY HpoiieH MapKIIeH1epckux padoT.

CTBOJI, OIPEACIIAIOTCS: 3. mo IlpaBunam OXpaHBI COOPYKEHHHA M TPHPOTHBIX
O00BEKTOB OT BPEJHOIO BIMSIHMUSA IOA3EMHBIX T'OPHBIX
pa3paboTOK Ha YrOJIbHBIX MECTOPOKICHUSX.

4. B COOTBETCTBUM C pa3zzneioM 4 VYkazaHuil mo paruo-
HaJIbHOMY DACIIOJIOKEHHIO, OXpaHEe M MOJAJEPKaHUIO
TOpHBIX BbIpaboTOK Ha yroypHbIx maxrax CCCP.
5. | be3 mpumeHeHusi ropHbIX U KOH- | 1. Ha ropu3oHTe 6€30MacHOl rITyOHHBI.
CTPYKTHUBHBIX MEp 3aIllUThl TOPHbIE | 2. BbIIE TOPU30HTA 0€30MaCHON TITyOHHBI.
paboTHl MOTYT MPOU3BOJAUTHCS: 3. HIDKE TOPH30HTa OE30MMACHOM TITyOHHEI.
4. 1+3.
6. | B oxpansemyoo 1uomaap HaKJIOH- | 1. mIiomians KOHTypa HaKJIIOHHOTO CTBOJIA.

HOTO CTBOJIa BXOJIUT: 2. TUIOIIAJb KOHTYypa HaKJIOHHOIO CTBOJIA, OepMa OTHOCH-
TEIbHO KOHTypa CTBoJa U Oepma mmpuHOM 10M oT
YCTbsl B CTOPOHY BOCCTAaHMS.

3. IIomags KOHTypa HAKJIOHHOTO CTBOJIA W IUIOIIAIb
OepMBl 17151 YCThsI CTBOJIA.
4. ONOpHBIN LENHK MO MPOCTUPAHUIO U TMAJIEHUIO B IJIa-
CTe, B KOTOPOM IPOiIeH CTBOJ, U Oepma mupuHoit 10m
OT YCThsI CTBOJIA B CTOPOHY BOCCTAHHSI.
7. | dns onpeneneHus TPaHul] UENUKOB | 1. yruel B W Yy - yIUIbl CABWKEHHS HA pa3pe3ax BKPECT

Ha pa3pe3ax, HE COBIMAJAIOUINX C [IPOCTUPAHHUSI TLUIACTOB.

HaIpaBJICHUEM TIPOCTUPAHUSA HJH | 2. yron O - yrojia CABMXKCHHS Ha pa3pesax I0 MPOCTHpa-

MaacHUA 1mjiIaCToB, UCITIOJIB3YIOT: HUIO IIJIaCTOB.

3. YIIBI WY1 U Y2 - YIIIBI TIOJTHBIX CABIMDKEHUH Ha pa3pe3ax
BKPECT MIPOCTHPAHUS [1IACTOB.

4. yrasl ' m Yy Ha pa3pe3ax, COCTaBISIOMUX YIJbl O ¢
HaIpaBJICHUEM NIPOCTUPAHUS IIACTOB.

8. | Ilo mepumerpy 3aaHHs OTPBHIBAIOT | 1. BEpTHKAIBHBIX Je(hOpMAaIIHiA.
TpaHLIEH IS 3aIIUTHI €0 OT: 2. TOPU3OHTAIBHBIX JepOpMaLUii.
3. HaKJIOHOB B MYJIbJE CABHKCHHS.
4. nedopmaruii KpUBU3HBI.
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Bompocsl

BapuaHTbI 0TBETOB

9. | Jedbopmauuu B MaccuBe ropHbiX | 1. VHTEHCHMBHOCTH JeopMaluii yMEHbLIAETCS B HAIPaB-
IOPOJ HMMEIOT CIIEAYIOIYI0 TEH- JIEHUH OT FOPHOM BBIPAOOTKHU K IIOBEPXHOCTH.
JEHLIMIO PACIIPEeIICHUS: 2. VHTeHcuBHOCTh  JedopMalui  yBEIMYMBAETCS B
HaNpaBJICHUU OT TOPHON BBIPAOOTKH K MOBEPXHOCTH.
3. Jlepopmainuu yMeHbIIAOTCS B CTOPOHY MaJe€HHs ILUIa-
cTa.
4. Jlepopmauuu yBEIMYMBAIOTCA B CTOPOHY BOCCTaHUS
acTa.
10. | Boicota 30HBI BOJIONPOBOAALIMX | 1. BBICOTA 30HBI OJHBIX CABMIKEHHI.
tpewuH (3BT) aro: 2. pPacCTOSHUE OT KPOBJIM OYHCTHOM BBIPAOOTKH JI0 CIIOS
Ha BEpXHeH rpaHulle 30Hbl OOPYILICHHUSL.
3. paccTosiHHE OT KPOBJIM OYUCTHOM BBIPAOOTKH JI0 CIIOS,
UMEIOILETo 3HaUeHHe IPaHUYHON KPUBU3HBI.
4. PaccTosiHH€ OT KpOBJIM OUUCTHOM BBIPAOOTKH J10 CII05,
UMEIOILEr0 MAaKCUMAJIbHOE OCEJaHHE.
11. | Beicota pacnpoCTpaHEHUs 30HBI m
T y— YD) 1. H, =2 \/K: . (M — BrIHMMaeMasi MOIIHOCTb IIACTA)
Hr cBsa3zana ¢ rpaHMYHOM KpUBHU3- r
Hoit Kr ciemyrommm ypasuenmem: | 2. Hp =2ym-K .
3. Hp= |,
KF
4 Hy=Jm K, .
12. | 3ona BOIONMPOBOAANIMX TpeHMH | 1. cHUCTEMY KOCOCEKYIIMX CJIOU TPEIUH.
MIPEACTABIISIET COOOM: 2. CHCTEMY JIBYX TEXHOTCHHBIX TPEIIWH: TPEITH Pacclio-
€HUI U OTCIIOCHUM.
3. CHCTEeMY JIByX TEXHOT'€HHBIX TPEILMH: CKBO3HBIX U HE
CKBO3HBIX HOPMaJIbHOCEKYIIHMX CJIOU TPEIIHH.
4. cucremy JIByX B3aUMHO NEPHEHANKYISIPHBIX TEXHO-
TeHHBIX TPEIIMH: TPELUH PACCIOEHUIN 1 CKBO3HBIX
HOPMAaJIbHOCEKYIIUX CJIOM TPELIHH.
13. | YrusI pa3pbiBOB — 3TO: 1. BHyTpeHHUE yribl MEXIy rpaHHIed BbIPAaOOTKU U Jie-
(bopManMsIMU pa3pbIBOB B MYJIB/JIE.
2. 3TO BHYTPEHHHE OTHOCHTEIBHO BBIPAaOOTAaHHOTO MPO-
CTPAHCTBA YIJIbl B IJIOCKOCTH TJIaBHBIX CEUCHHUH MYJb-
JIbl CIIBUKEHUS, COEIMHSIONINE IPAHUILY BbIPaOOTKH C
KpailHUMU TpeIMHAMU B MYJIbJI€ CIIBUKECHUS.
3. 9TO BHEIIHWE OTHOCHUTEIHFHO BBIPAOOTAHHOTO IIPO-
CTPAHCTBA YIJIbl B IMJIOCKOCTH TJIaBHBIX CEUEHHUH MYJb-
JIbl CIIBUKEHUS, COEIMHSIONINE IPAHUILY BbIPaOOTKH C
KpailHUMU TpeIMHAMU B MYJIbJIE CIBUKECHUS.
4. 5TO BHENIHHWE OTHOCUTEIBHO BBIPAOOTAHHOTO TMPO-
CTPAHCTBA YIJIbl B IJIOCKOCTH TJIaBHBIX CEUECHUH MYJb-
JIbl CIIBUKEHUSI, COEIMHSAIONINE CEPEUHY BBIPAOOTKH C
KpailHUMU TpeIMHAMU B MYJIbJIE CIIBUKECHUS.
14. | B mnactax, 3aneraiomux nod wid | 1. GapbepHBIMU HEIUKaMU.
HaO TUIaCTOM C 3aTOIUIEHHBIMHU BBI- | 2. MPEJOXPAaHUTEIbHBIMH LIETHKAMH.
paboTkamMu, YrojbHBIE IIETUKH B | 3. OXPaHHBIMH LEIUKAMHU.
IPaHMIIAX ONACHBIX 30H IO MPOpBbI- | 4. BOMO3AILUTHBIMU LIETUKAMH.

BaM BOJAbBI HA3bIBAKOT:
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Bompocsl

BapuaHTbI 0TBETOB

15. | B muacre, 3aneratouiuM moj mia- | 1. paccrosiHue MexIy IlacTaMu MO HOpManu Oosee Be-
CTOM C 3aTOIJICHHBIMH BBIPA0OT- TUauHbl H1 (BBICOTHI 30HBI BOJOTIPOBOISIINX TPEIIUH ).
KaMM, YCTaHABJIMBAECTCs oOmNacHas | 2. pacCTOSHHUE MEXIy IUIacTaMUd MO HOpMald MEHEe Be-
30Ha ISl BEIEHUS OYHCTHBIX pa- TUauHbl H1 (BBICOTHI 30HBI BOJOTIPOBOISIINX TPEIIUH ).
60T, eciu: 3. paccTosiHME MEXIy IUIacTaMHU IO HOpMald MEHee Be-

muuunbl 10h (h - BeicOTa BBIpaOOTKH BUEpHE).
4. paccrosiHHMEe MEXAy IUlacTaMu MO HopMaiu Ooliee Be-
aruaunbl 10h (h - BeicoTa BEIpaOOTKH BUEpHE).

16. | Ecnmu mo pacuéram 3HavyeHue mu- | 1. MIUPUHY ONMACHON 30HBI (0apBEPHOTO IEIHMKA) CIECIYET
PHUHBI OMAacHOW 30HBI (OapbepHOTo HpUHATH 2-20M = 40Mm.

[IeJIMKA) Y 3aTOTUICHHOM BBIPAOOTKH | 2. IIMPHHY ONMACHOM 30HBI (0aphepHOIO IENIMKa) CISTYET
nostyuutcst Mmensiue 20 M, To: npuHaTh 20M/2 = 10M.
3. MIMPHUHY OMAaCHOU 30HBI (0apbepHOrO IENUKA) CIETyeT
OpUHATH 20M.
4. mupuHYy OmacHOW 30HBI (6apBEPHOTO IENINKA) CIEIYeT
npuHsITH 3-20M = 60M.

17. |V 3aromnennsix BepTHkagbhbix | 1. d=(5m+ 0.05H + 0.001l) + A (m — BbeIHUMaemas
IIaXTHBIX CTBOJIOB, IIyp(}oB U He- MOIIHOCTb Iiacta; H — rioyOuna 3aneraHnus 3aToIUICH-
00CaKeHHBIX TEXHUYECKUX CKBa- HOHM BbIpaboTKu; | — cymMapHas iMHA TEOMOJUTHBIX
KMH HIMPUHA OMACHBIX 30H (0apb- XOJIOB OT CTBOJIA /IO 3aTOIUICHHOM BBIPAOOTKH; A - TMO-
€pHBIX IIEJIMKOB) PAaCCUUTHIBACTCS IpaBKa, YYUTHIBAIOLIAS BIMSHHUE yria MajeHus miacTta
o ¢popmyre: Ha YCTOWYUBOCTH 0AphePHOTO IICITUKA).

2. d=0.05H + 0.001l +5.
3. d=5m+0.05H + 5.
4. d=(5m+0.05H + 0.001l) - A.

18. | B mnacrax, 3ajeraromux Haja Ioia- | 1. HUMKe ypOBHS BOJBI B 3aTOIUICHHBIX BBIPAOOTKAX, €CIH
CTOM C 3aTOMJIEHHBIMH OYHUCTHBIMU paccTosTHUE MO HOPMaIM MEXKIYy HUMHU U 3aTOILICHHBI-
BBIpAOOTKaMH,  yCTaHABIIMBAIOTCS MU BBIPa0OTKAMU MEHBIIE 3HAYCHUS H7 (BBICOTHI 30HBI
OTIaCHBIE 30HBI: BOJIONIPOBOJISIIIINX TPEIIHH).

2. HWXKE YpPOBHS BOJBI B 3aTOIUICHHBIX BHIPAOOTKAxX, €CIIU
paccTosTHUE MO HOPMAaJIM MEXKIy HUMHU U 3aTOIICHHBI-
MU BbIpaboTKaMu Oosibliie 3HaueHUs! Hr (BBICOTHI 30HBI
BOJIONIPOBOJISIIINX TPEIIIHH).

3. ecnM paccTOsSHHE TI0 HOPMald MEXAY HUMH H 3aTOI-
JICHHBIMU BBIPaOOTKAMU MeEHbIIEe 3HadeHusi Hr (BBICO-
TBI 30HBI BOJIOTIPOBO/ISATIMX TPEIIUH).

4. ecnu pacCTOSHHE TIO HOPMAIHM MEXJIy HHUMH U 3aTOI-
JICHHBIMHU BbIpaOOTKaMu OoJibliie 3HaueHus Hr (BHICOTHI
30HBI BOJIOTIPOBOASIINX TPEIIUH).

19. | YronpHBIE HEIWKH B IUIacTax ¢ 3a- | 1. BOJO3AIUTHBIMH [EINKAMHU.

TOIUIEHHBIMHU BBIPAOOTKAMH B Tpa- | 2. TPEIOXPAHUTEIHHBIMU IEIUKAMH.

HUIAX OIACHBIX 30H 1O MPOpPHIBaM | 3. OXpaHHBIMH [EIUKAMHU.

BOJIbl HA3bIBAIOT: 4. OapbepHBIMHU I[ETHKAMHU.

20. | 3a rpaHuily BOJHOTO O0BEKTa, OT- | 1. KOHTYp BOJAHOTO OOBEKTA.

HOCHUTEIIFHO KOTOPOTO CTPOUTCS | 2. KOHTYp BOJIHOTO 00BEKTa U Oepma.

L[EHK, IPUHUMAETCS: 3. TpaHHIla MAaKCHMaJIbHOTO pPa3liiBa BOJBI, YCTAHOBJICH-
Hasi THAPOTEOJIOTHYSCKON CITy>K00M ¢ BEpPOSTHOCTHIO
0,97.

4. TpaHHIla MUHUMAJIBbHOTO pa3iiuBa BOJbI, YCTaHOBJICH-

Hasi TUAPOTEOJIOTHYECKON CIIy’)K00W C BEpPOATHOCTHIO
0,97.
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Bapuant No2

Ne
w/n Bomnpoc Bapuants! orBeTa
YT0 Takoe HAKOIUICHHUE ITPOYKTOB 1. Ocpiny;
1 | OCBIIAHHs FOPHBIX OPOJL Y OCHO- 2. O6pyuieHus;
" | BaHHA OTKOCAa? 3. Onon3uuy;
4. Tlpocaakwu.
Yro Takoe cMmenieHue, o AekhcTru- | 1. Ochlny;
€M CUJIbI BEca, Macc FOpHbIX mopoa, | 2. OOpyeHus;
cllararoIux oTKoc (Hepenko u ero oc- | 3. OnoussHu;
2. | HOBaHUE), IPOUCXOAAIIEE B BUJE 4. Ilpocanxu.
CKOJIB3SIIET0 ABWKEHMS (MHOT A Te-
YEHHUs1) MEK/Ty CMEILAIOLIMMUCS I10-
POJIAMH U HETIO/IBHKHBIM MAacCBOM?
Yro 0bo3naueHo h,, Ha npencTas- 1. lupuHa TpelHbl OTPHIBA;
JIEHHOM PHUCYHKE? 2. I'myOGuHa TpelmuHbl OTPHIBA;
-1 3. JlnuHa TpemuHbl OTPbIBA;
a T by 4. OpueHTalKs TPEIIUHBI OTPhIBA.
3.
ITo xakoii popmyne Beruncnsercs Benu- | 1. o1 = tg(45° + ¢/2)yH;
4hHa G1? 2. o1 = tg¥(45° — ¢/2)yH;
I AT 3. 61 = yH;
4, J\ 4. 61=vl(1-v)yH.
| A
ke
% |
ITo xaxoii popmyrne Beramcnsercs Bemu- | 1. o1 = tg(45° + ¢/2)yH;
YHMHA G2 B YIIPYyrou cpene? 2. o1 = tg¥(45° — ¢/2)yH;
T AT AR 3. 61 = yH:
5. “‘ 4. o1 =v/(1-v)yH.
LA
-
% |
[Tox KaKuM yTJIOM K INIABHOMY Harpsi- 1. 45° + /2,
g, | eHHO 00pa3zyroTcst ru;oma;[m paspy- | 2.45°— /2;
IEHUA TOPHBIX MMOPOJI ! 3 45° + (P,
4. 45° — ¢/4.
Yrto Takoe 3aBUCUMOCTD IPEEIIb- 1. IIpenenbHast HOpMabHasi IPOYHOCTb TOPHOM TIOPOJIBI;
HBIX Pa3pyLIAIOIIUX KacaTEIbHbIX 2. KacarenbHast IpOYHOCTh TOPHOU MTOPOIBI;

7. | HampsDKEHUH OT IEUCTBYIOIINX B 3. [TacmopT mpoYHOCTH TOPHOM OPOABL;
TOPHOM MTOPO/IE HOPMAJIbHBIX 4. ®otorpadusi IPOYHOCTH TOPHOM MOPOIBI.
HanpsHKeHUN?

Yro Takoe crnocoOHOCTh TOPHOTO 1. TlpenenbHOE cOCTOSIHIE TOPHOTO OOBEKTA;
o0bekTa (yHKIIMOHUPOBATH C 3a- 2. I[ocTOsIHCTBO TOPHOTO OOBEKTA;

8. | IaHHBIMHM IIapaMETPaMH B OIpese- 3. YcToHYMBOCTh TOPHOTO O0OBEKTA;
JEHHBIX YCIOBUX B TeUeHHE TPeOy- | 4. HeycToHuMBOE COCTOsIHIE TOPHOTO OOBEKTA.
€MOT'0 OTPE3Ka BpEMEHHU?

Yro takoe oTHOIICHHE yAep)kuBato- | 1. Koadurnument 3amaca ycroiunBoctu;
g, | WX M PaspymIaroyX (cnBuraro- 2. Koapdunment yCTofIqIV/IBOCTH;
IIMX) CWJI, BBI3BaHHBIX NpupoaHbiMu | 3. Koaddunuent HeycroitunBoctu;
U TexHonornyeckumu Harpyskamu? | 4. Koadduiment 3anaca HeyCTOWYMBOCTH;
10 KaKHve (paKTOpBI HE BIUAIOT HA 1. ITHXKeHEepHO-T€0I0THYECKHUE;
' YCTOMYHUBOCTH 60pTOB paSpCSOB? 2. FHHporeonoquecme;
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w/n Bomnpoc BapuanTe! oTBeTa
3. ®dusuko-reorpadudeckue;
4. Berposble.
Kaxk Biuger TUApOCTaTUIECKOE 1. CHmkaer;
11 | BoBEILIMBAHHE Ha SHAeHHe k09pPu- | 2. Vpenmuusaer;
* | IMeHTa 3amaca yCTOMIMBOCTH ? 3. He Bimser;
4. CHayasa CHU)KAET, 3aTEM YBEJINUMBAET.
Yro o3nauaer ko>pduument a B Beipa- | 1. KoaduumeHT CTpyKTYpHOTO 0CIa0IeHHsT MacCUBa
JKCHNH TOPHBIX IOPOJ,
C 2. KoaddunueHt ycToWunBOCTH MacCUBa TOPHBIX MO-
2 | C,= —OH ? pox;
(1-aln—) 3. KoaddumueHT cTpykTypHO# CTaOMIHFHOCTH MacCHBa
I TOPHBIX MOPOJI;
4. KoaddhuuueHT nponopuroHaibHOCTH;
Kak Biuser ruipouHaMuuecKoe 1. CHuxaer;
13 JIaBIICHUE HA 3HAYEHUE KOOPYUIM- | 2 Vpennumsaer;
* | eHTa 3amaca ycTOM4uBOCTH? 3. He Bimsier;
4. CHayasa CHM)KAeT, 3aTeM YBEJINYMBAET.
Kakue meronbl He OTHOCATCS K yuc- | 1. MeTozsl anredpandeckoro;
14, |71y MHOKEHEPHBIX METOJ0B? 2. MeTo1bl MHOTOYTOJIbHUKA CUT,
' 3. KomOunanuu MeTo0oB 1 u 2;
4. Metoapl ONTUMHU3AITUH.
Yto Takoe yacTh MapKIIEUAEPCKOM 1. [IpodunsHas TuHUS;
Ha0JII0/1aTEJIbHOM CTaHLIMU B BUJIE 2. BusupHas nuHus;
15 IPSAMOM WJIM JIOMaHOW JIMHUU, TI0 3. Penepnast muHus;
" | KOTOpO# pacnonoxeHsl penepsl o | 4. HabmonaTenbHast TMHUSA.
HaOJr01eHUIO 32 1ehopMalUsIMU
TOPHBIX MOPOJ?
Kakue nenu HabmrojeHui He BXOJAT | 1. VeTaHOBJEHHWE TPaHUIl PACIPOCTPAHEHHsS M BHIA
B [IEpPEYEHb geneﬁ MapKIEHIePCKHX | nedopMaliuii FOpHBIX OPOJI;
16. HAOTFOICHHIT 32 ﬂe{?q)OpMaHH’IMH OT- | 2. Onpenenenne CKOPOCTH U BEIMYHH Ae(OPMAIHii;
KOCOB Kapbephepa: 3. Onpenenenue HarpaBieHUs pa3BUTHS J1eOopMalii;
b
4. Ilpenpacuet pa3BuTHs Aedopmannii BO BpeMEHU
pu yriayOke Kapbepa.
Kakoii Tun penepoB He BXOAUT B 1. Ucxonusle;
17, | MEPEUCHD THTIOB PENepOB npodpuiib- | 2. OnopHsle;
" | HOM nuHuM? 3. Pabouue;
4. BHemiHue.
[To kakoit popmyie paccunteiBaercs | 1. H;
HOPOTSHKEHHOCTh yacTu npoduisHoi | 2. 1,25H;
1g, | MHAH 0e3 onopHbIX penepoB Ha o- | 3. 1,3H;
" | BEpXHOCTH, IpUMBIKatonien kK kapb- | 4. 1,5H.
epy?
H — rmyOuna kapbepa.
Yto HE BKIIOYAETCS B IIEPEYCHb 1. ITnax HaOMrODaTEIbHON CTAHIIMK B MacIITade
ITYHKTOB COACPKAHUA ITPOCKTA 1:1000 nim 1:2000;
19. | HAOIIOAATEIBHOM CTAHINN; 2. Kparkas nmosiCHUTE IbHAs 3aIHCKa,
3. I'eonornueckre KapTsl U pa3pesbl;
4. 3aTpaTsl BpeMeHH Ha paOOOTHI.
ITo xakoit popmyie paccunteiBaetest | 1. h = hmax + a—b;
riyOuHa 3aKiaaku pernepa h oTHo- 2.h=hmx+a+Db;
20. | cuTeNbHO 3€MHOI MOBEPXHOCTHU? 3.h=hmx—a-b;
hmax — MakcuManbHas rayouHa mpo- | 4. h =hmax—a +b.

MEp3aHus;
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Bomnpoc

BapuanTe! oTBeTa

a — BBICOTA SIKODS;

b — 3amac, onpenesnsiemblii Beauuu-
HOW BO3MOXHOU OIIMOKH OIpe/iene-
HUSI TJTyOUHBI TIPOMEP3aHUs, B CYM-
M€ C MOIITHOCTBIO TOPHCTOrO OCHO-
BaHUs

Bapuant Ne3

Ne
/11

Bomnpoc

BapuaHTbl oTBeTa

I'opHas reomexaHuka — 310

1. HayKa O TeTTOPU3NIECKUX CBONUCTBAX MOPOIHBIX
MAacCCHBOB.

2. HayKa O MEXaHUYECKUX CBOMCTBAX MOPOAHBIX Mac-
CHMBOB U MEXaHUYECKHX IPOIIECCAX, TPOUCXOISIINX B
HUX [IPU BEJICHUU TOPHBIX PadoT.

3. HayKa 0 MEXaHUYECKUX CBOMCTBAX JieTajel MalluH
1 MEXaHWYECKUX TPOlIeccax B HUX, MPOUCXOISAIINX B
HUX [PH BEJICHUU TOPHBIX PadoT.

4. HayKa 0 MEXaHUYECKHUX MpOoIleccax B ACTANIAX Ma-
IITMH, BO3HUKAIONIUX B HUX IPH BEJCHUHU PaldoT.

Hamnpspkenue (MexaHUYECKOE) —
3TO

1. Mepa BO3/IeiiCTBHS BHEIIHUX CUJI Ha ieopMupye-
MO€ TeJI0

2. Mepa BHYTPEHHHX CHUJI, BO3HHKAIOIIKX B Je(opmu-
PYEMOM TeJie MOJI BIUSHUEM Pa3In4HbIX (HaKTOPOB
(Harpys3ok)

3. 9TO Mepa BHEIIHHUX CHJI, BOSHUKAIOIIUX B Heaedop-
MHPYEMOM TeJie

4. 3T0 Mepa BHYTPEHHETO COMPOTUBIICHHS KHKOTO
Tena

K mapamerpam HanpsixkeHo-
ne(hOpMUPOBAHHOTO COCTOSTHUS
IMOPOJAHBIX MaCCUBOB HE OTHOCATCHA

. HampsDKEHUS
. DJIEMEHTHI 3aJICTaHMs
. neopmaruu

. CABMYKECHHUS

HcxoaHoe HampsikeHo-
nehOpMUPOBAHHOE COCTOSTHUE
MaCCHBOB OIPEIEIACTCS

. TOJIBKO I'paBUTAlITMOHHBIMU CUJIAMHU

. TOJIBKO TCKTOHHMYCCKHMMH CUJIaMU

. 'paBUTAITUOHHBIMH U TCKTOHUYCCKUMU CHITaMU

. COBOKYITHOCTBIO l'[pOfI,I[CHHI:IX B MaCCHBC BBIpa60-
TOK

AW =AW -

[Tox MOnEnBI0 TOPHBIX MOPOL
(TpyHTOB) B reOMEXaHHUKe TTOHHU-
MaroT

1. COBOKYITHOCTB MPEANOCHIIIOK B 3aBUCUMOCTEH,
OTIPECIIAIONINX XUMUIECKOE TIOBEICHUE TIOPO/T TIPH
BBIIIEIAYNBAHUA

2. COBOKYITHOCTH MPEAMOCHIIOK ¥ 3aBUCUMOCTEH,
onpenensomux Gu3ndeckoe (MeXaHu4eCcKoe) moBe-
JICHHE TIOPO/I IO HArPy3KOH

3. cucTeMa 3aBHCHMOCTEH IS OITUCAHUS CABHIKEHUH
u aedopmanmii MOpoAHBIX MAaCCUBOB

4. 0O6pa3Ibl TOPHBIX TOPOJI U3 KEpHA

VYnpyrast moaens (Moaens ['yka)
Cpezbl OCHOBaHa Ha JIByX OCHOB-
HBIX MPEANOCHUIKAX:

1. oTcyTCTBHE NMPOSIBIEHUS 00paTUMBIX Jeopmannii
U TIEpEXO/ B 3aMpeieIbHOE COCTOSIHIE 03 MpOosiBIie-
HUS TUTACTUYECKUX JedopMariuit

2. obparumocTu aedopmaruii (Mpy CHATUUA HATPY3KH)
Y JTMHEHHOW 3aBUCUMOCTH HaIpsHKEHUH oT nedopma-
137071

3. HAIMYUS OCTATOYHBIX (IJIACTHYECKUX) NedopMarinii
MOCJIE CHATHS Harpy3KH M HEJTMHEUHOW 3aBUCUMOCTH
HaIpsDKEHUH oT nedopmanuii
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Bomnpoc

BapuaHnTbl oTBeTa

4. HeobpaTumoctu Aedopmanuii (mpy CHATUU HATPY3-
KH) U HeJTMHEHHOMN 3aBUCUMOCTH HAIPSDKEHUN OT Jie-
dbopmartuit

K ocHOBHBIM HezocTaTKam Hjieab-
HOH YIIPYTOILJIaCTUYECKON MOJEIN
Kynona-Mopa oTHOCST

1. o6paTtumocTs nedopmanuii (IpH CHATHH HATPY3KH )
Y HeJIMHEHHasl 3aBUCHMOCTH HaMPsDKEHUH OT Jedop-
Maium

2. TMHEWHOCTh 3aBUCUMOCTH HaNpsHKEHUH oT nedop-
Malui 10 npezeia IpOYHOCTH, COBIIAJIEHUE TPAEKTO-
pHUI HArpYKEHUS U PA3TPy3Ku

3. y4eT NposiBICHUS OCTATOYHBIX (IIACTUYECKHUX ) Je-
dbopmariuii mociie CHATHS Harpy3Ku U HEJTMHEHHOM 3a-
BUCHUMOCTH HAPsHKEHUH OT eopMaruii

4. HETMHEWHOCTh 3aBUCUMOCTH HANPSDKEHHM OT Jie-
dbopmaruii 10 npesesna IPOYHOCTH, Pa3TUIHE TPACK-
TOPHIl HATPYKEHHUSI U pa3rpy3Ku

B nporpaMMHOM KOMILIEKCE
PLAXIS ne peann3oBaHsbI ciemy-
IOLIME MOJIEJIU TOPHBIX MOPOJL

(rpyHTOR)

1. nuneiHo-ynpyras (Mozaens I'yka)

2. BSI3KO-YIIPYTO-TUIACTUYECKAs! MOJIENb CPEJIbI

3. uneanpHas ynpyro-mactuueckas (Kymnona-Mopa)
4. MOzIeNb TPEIMHOBATOM MOPOABI (MOAETh XeKKa

bpayna)

AHaIMTHYCCKUMU MCTOJaMHU B
ICOMCXAaHUKC IIPUHATO HA3bIBATb

1. Bce MeTOIpI OCHOBAHHBIE HA 00PAaOOTKE HATYPHBIX
JTAaHHBIX

2. METO/1bI TO3BOJISAIOLIME Oy4YaTh (YHKIMU pacipe-
nenenus napamerpos H/IC nopoxa Ha ocHOBe TeopeTu-
YECKUX PEIIEHUN MEXaHUKH

3. METOJbI OCHOBAHHBIE HA CO3JaHNH YMEHBIIIEHHBIX
MEXaHHYECKUX aHAJIIOrOB FOPHBIX MTOPOJT Ha Oa3e Teo-
puu nogo6ust Herorona

4. KJ1acc METO/I0B, KOTOPBIN OMMpaeTcs Ha NPUOIIH-
JKEHHOE PELLIEHUE TEOPETUYECKOM 3a1a4u C UCIIONIB30-
BaHUEM JHMCKPETH3aIMH PacueTHONW 001acTH

10.

Kaxkue paznensl MexaHUKH HE CBSI-
3aHbI ¢ 00€ecIIeYeHHEM OCHOBHOTO
TeopeTudecKoro 0asuca ass rop-
HOM reoMeXaHUKU

1. MmaTeMaTHueCKasi TEOPHUS YIPYTOCTH

2. aHaIUTHUYECKasi TEOMETPUS

3. MaTemaTHyecKasi TeOpHs MIACTUYHOCTH
4. peonorus

11.

OCHOBHBIM npeuMyunieCTBOM aHa-
JINTHYCCKHUX METOJ0B 'r€COMCXaHUKH
SABJIACTCA

1. yueT ¢pakTOpOB HEOJHOPOITHOCTH MAaCCUBOB M MHO-
TOCBSI3aHHOCTHU (HAJTMYMSI HECKOJIBKUX KOHTYPOB BbI-
paboTOoK)

2. mUPOKHE BO3MOKHOCTH 0000IIIEHUS 3aBUCUMOCTEH
Y TIOJIy4€HHUE MPSIMOM aHATTMTUYECKOM CBSA3U MapaMeT-
poB

3. MIUPOKHUE BO3ZMOKHOCTH MPHU PEIICHUH 331249 B 00b-
€MHOI TOCTAHOBKE U MOJy4YE€HHE NMPSIMON aHATUTHYE-
CKOU CBSI3U MapaMeTpPOB

4. y4eT GakTOpoB, CBSI3aHHBIX C BIUSHUEM 32005 U €r0
JIBIDKCHHMST

12.

Yro onpenenstoT Gpusnueckue
ypaBHCHHS MEXaHUKH CILIONTHOMN
cpebl

1. buKcHpYIOT HEPa3pPBIBHOCTH (CIUIOUTHOCTE) CPEAbI
2. 3aBUCUMOCTbH HaIpsDKEHUH 0T aedopmariuii

3. 3aBUCUMOCTH JiehopManiuii OT CABUKEHUN

4. 3aBHUCHMOCTb HaIlpsSHKEHUM OT CIBHYKEHHUU

13.

Y10 MOHUMAIOT IO YUCIECHHBIMUA
METOJaMU peleHus 3aaau?

1. D10 MeToABI, B KOTOPBIX BBIYMCINUTENBHBIN aJIr0-
PUTM 3aMEHSETCSI MATEMaTUUECKON (TEOPETUUECKOIN)
3a7a4ei.

2. DTO TaKOM KJ1acCc METOJI0B, KOTOPBIM ONMUPAETCS Ha
NpUOIIMKEHHOE JUCKPETHOE peIIeHNe TEOPETUYECKON
3aJ1a4M WM KOrJa MaTeMaTudeckas 3a7a4da 3aMeHseT-

24




/1

Bomnpoc

BapuaHnTbl oTBeTa

Csl APYTOM - BBIUUCIIUTEIbHBIM aJITOPUTMOM.

3. DT0 Takou KJIacc METOJ0B, KOTOPBII OMUPAETCs HA
TOYHOE PElICHHE TEOPETUUECKON 3aJauu.

4. D10 TaKOM KJIaCC METO0B, KOTOPBIE ONMPAOTCS HA
JTAaHHbIC HATYPHBIX HAOJIIOACHUH.

14.

Kaxkue npeumyiecTBa HMEIOT YHC-
JIEHHBIE METO/IbI B CPAaBHEHUU C
AHATATUYECKUMUA?

1. ITo3BONAXOT paccMaTpUBaTh IPAHULIBL, YAJICHHbIE
Ha 0ECKOHEYHOCTb, HEOAHOPOAHbIE U (PU3HUECKU-
JIMHEHHBIE CPEebl

2. [1o3BONSIIOT paccMaTpUBaTh CIOXKHbBIE TPAHULIBI, HE-
OJIHOPOJHBIE U (PU3NYECKU-HEINHEHHbIE Cpe/Ibl

3. IT0o3BOJIAIOT pacCMAaTPUBATh CIIOKHBIE TPAHULIBI,
yJlaJIeHHbIe HA OECKOHEYHOCTb, HEOAHOPOIHBIE CPEbI
4. HenocpeACTBEHHO MO3BOJISAIOT 00ECIIEUUTD MPSAMYIO
MaTEMaTUYECKYIO CBSI3b BXOAHBIX U BBIXOJHBIX I1apa-
METPOB

15.

)4 MNEPCUUCICHHBIX METOA0B K
YU CJICHHBIM MCTOAaM MOJCINPO-
BaHHA HC OTHOCHUTCA:

. METOJ] KOHEYHBIX Pa3HOCTEMN

. METOJ KOMIUIEKCHBIX IIOTEHINAJIOB
. METOJl KOHEYHBIX 3JIEMEHTOB

. METOJI AMCKPETHBIX MIEMEHTOB

16.

Kaxko# uncieHHbIN METO/I ITOJI0KEH
B OCHOBY QJIFOPUTMOB MPOTPaMM-
Horo xkomriuiekca PLAXIS?

. MeTon rpaHUYHBIX 3JIEMEHTOB
. MeTo1 KOHEYHBIX DJICMEHTOB

. MeToJ1 KOHEUHBIX pa3HOCTEH

. MeTo TUCKPETHBIX JIEMEHTOB

17.

MeTto KOHEUHBIX 3JIEMEHTOB OC-
HOBAH Ha

—A W =R W=

. JUCKPETHU3ALMH Ka)KIOr0 KOHEYHOTO JIEMEHTa U
ONMCAHUH HAPSDHKCHUN U JeOpPMALIUHU MPOCTEHITUMHE
byHKIUSIMEI

2. AMCKpeTHU3allui pacueTHON 00IaCTH Ha HJIEMEHTHI U
ONMCAHWUU HANPSDKEHUH U 1eopMalluy IpoCTeHITUMU
(GYHKIUSAMHI WM KOHCTAaHTaMU JJIs1 KaXKIO0r0 JIEMEHTa
3. IMCKpeTHU3aluu pacueTHON 00JIACTH Ha 3JIEMEHTHI
I10 PETryJIIPHOMN CETKE

4. MOCTPOCHUU aHAIUTUYECKUX (B MAaTEMaTUYECKOM
cMbIcie) pyHKINNA HanpspKeHUH U eopManu Juis
BCel pacueTHOM o0nacTu

18.

Kakue ocHOBHBIE BXOJHBIC ITapa-
MCTPBIL HCO6XOI[I/IMO HCIIOJb30BaTh
AJIg OpraHu3aiy YMCJICHHOTI O MO-
ACIINPOBAHUA B reoMexaHunke?

1. hu3HKO-MEeXaHHUECKHUE XapaKTEPUCTHKHU TTOPOT

2. reoMeTpUUYeCcKre apaMeTpbl 00BEKTa MOJEIUPOBA-
HUHU, GU3UKO-MEXAaHUYECKNE XapaKTEPUCTUKHU TTOPOI,
TEXHOJOTHYECKUE MapaMeTPhI

3. TeoMeTpUYECKUe TapaMeTpbl 00bEKTa MOACIUPOBA-
HHUU

4. TEXHOJIOTHYECKHE TTapaMETPhl TOPHBIX paboT

19.

B kakux 30Hax cienyer 0xXuaaTh
BBICOKHE 3HAYECHUS TIOTPEIIHOCTEN
pacueroB HJIC ropHeix nopon mpu
WCIIOJIb30BAaHUH METO/1a KOHEYHBIX
JJIEMEHTOB?

1. B 30Hax ¢ HEOOIBIIMMY I'paUeHTaMU AepopMaruit
(HanpsKEHMI) U KPYITHOM CETKOM KOHEUHBIX DJIEMEH-
TOB

2. B 30Hax ¢ 6onpmMMH rpaueHTaMu JedopManuit
(HampsKeHH) U KPYITHOM CeTKOM KOHEUHBIX AJIEMEH-
TOB

3. B 30Hax ¢ BbIIEp>)KaHHON MOLTHOCTBIO IJIACTOB U
MIPOILIIACTKOB MOPOJ

4. B nieHTpasbHBIX 30HaX MOJENH 0e3 BBIPAaOOTOK

20.

Kakwue, TpaiununoHHbIe 1715 MapK-
HIEHACPCKON MPAKTUKH, T'eOMeXa-
HUYECKUE TapaMeTpbl 0OBIYHO HE
MIOAJIEP/KUBAIOTCS B COBPEMEHHBIX
IIPOrpaMMHBIX KOMIUIEKCaX, pealy-
3YIOUIMX YUCJIEHHbIE METOIbI?

1. CnBwxkenus u neopManuu CABUTa

2. Nedhopmariu HaKJIOHA U AeOpMaIiui KPUBU3HBI
3. HanpsixeHust U CABUKEHUS

4. CMmereHus 1 MOMEHTBI
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6.3. OnucaHue MoKa3areJieii H KpUTEpHeB KOHTPOJIS YCIIeBA€MOCTH, ONMCAHNE IIKAJI

OICHUBaAHUA

6.3.1. Kpurepuu oueHoK npomMe;KyTo4uHO# atTecTanuu (nudd.3auer)

Onenka

Iloporoselii ypoBeHb YrayOuaeHHbli IIpoaBUHYTHIN ypOBEHb
«2» OCBOEHUS YPOBeHb 0CBOEHHS OCBOEHHUS
(HeyA0BJICTBOPHTEIbLHO) «3» «4» «5»
(Y10BJIETBOPUTEJIBHO) (xopoo) (OTJNYHO)
IMocemenue menee 50 % | Ilocenienue He MeHee

JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUI

% JIEKIIMOHHBIX U

MPAKTUYECKUX 3aHATUN

60 ITocemienue He MeHee

70 % IEeKUMOHHBIX U
MPAKTUYECKUX 3aHATUN

[Tocemenue He MeHee
85 % JIEKLIMOHHBIX U
MPAKTUYECKUX 3aHATUN

CryneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, J0ImycKaeT
CYIIECTBEHHBIE OINOKHU B
OTBETAax Ha BOHpOCI)I

3HACT MaTcpurall

TeM y4eOHOH

CTyneHT MOBEPXHOCTHO
OCHOBHBIX Pa3/ielioB U

TUCIIATLTAHBI, TOTTyCKaeT
HETOYHOCTH B OTBETE Ha

CTyneHT XOpoIIo 3HaeT

Marepua, FpaMOTHO

IO CYILECTBY M3JIaraet
€ro, I0IyCcKas

OTBETE Ha BOIIPOC.

HEKOTOPBIC HETOYHOCTHU B

CTyIieHT B MOJTHOM
00BEMe 3HaeT MaTepHall,
TPaMOTHO M TI0 CYIIECTBY

H3J1araeT ero, He
JIOITYCKasl CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA

porpaMMoi 00yueHus
3aJaHUN HE BBIIIOJIHEHO

3a/IaHMsI BBITOTHEHBI
Y/IOBJIETBOPUTEIHHO

porpaMMoii 00yueHus
3aJ]aHus YCTICIITHO
BBITIOJTHEHBI

BOIIPOC BOIIPOC
He ymeer nHaxoautb Huorna naxogur YBEpPEHHO HAXOIUT Be3ommnboyHo HaxoguT
pelieHus OOJNBIIMHCTBA pelieHus, pelieHus, penieHus,
MIPeTyCMOTPEHHBIX MIpeyCMOTPEHHBIE peIyCMOTPEHHBIE MpeyCMOTPEHHbBIE
MPOTPaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00y4eHHsI porpaMMoit
3a1aHUi 3aJaHUI 3a1aHui oOyJeHus 3aaHni
BonpmunHcTBO [IpenycmoTpennble [IpenycMoTpeHHbIe [IpenycMoTpennbie
MIPeTyCMOTPEHHBIX MPOTrpaMMoii 00y4eHus

porpaMMoii 00yUeHuUs
3aJ]aHus YCTICIITHO
BBITIOJTHEHBI

Ipumepnasa wikana oyenuganun 3nanUil ¢ Mecmosoii hopme:

KosinuecTBO NpaBUJIbHBIX O0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 10BIETBOPUTEIBHO
66-85 Xopomro
86-100 OTIM4HO
6.3.2. Kpurepuu olleHOK MPOMEKYTOYHOM aTTecTalluu (IK3aMeH)
Ouenka
O» Iloporoselii ypoBeHb Yriy6s1eHHbli IIpoaBMHYTHIN YPOBEHB

(Hey10BJIETBOPUTEILHO

OCBOCHHUSA

YPOBEHb OCBOEHMSI

OCBOCHUSA

«3» (Y10BJIETBOPHUTEJIBHO)

«4»
(xopouo)

«5»
(oTIMYHO)

CryneHT He 3HaeT
3HAYUTEIHLHON YaCTH
MaTepuana, JI0ImycKaeT
CYIIIECTBCHHBIE
OIIMOKM B OTBETAX Ha
BOIIPOCHI

CTyneHT MOBEpXHOCTHO
OCHOBHBIX Pa3IeNioB U

JAUCHUILINHBI, JOITYCKACT
HCTOYHOCTH B OTBCTC HaA

3HACT MaTepurall

TeM y4eOHOM

BOITPOC

CTyneHT XOpOoIIIo 3HaeT
MaTepuai, TpaMOTHO H IO
CYIIECTBY U3JIaraeT ero,
JIOITYCKasi HEKOTOPhIE
HETOYHOCTH B OTBETE Ha
BOIIPOC.

CryneHT B OJIHOM 00bEME

IPaMOTHO U IO CYILECTBY
U3JaraeT ero, He JOIycKas

HETOYHOCTEH B OTBETC Ha

3HACT MaTepual,

CYIICCTBCHHBIX

BOIIPOC

He ymeeT HaxonuTh

HWuorna naxogur

CIICHS YBEpEeHHO HAXOIUT be3ommbouno HAXOAUT
P peleHus, peleHus, pelieHus,
OobLIHMHCTEa MPeyCMOTPEHHBIE peyCMOTPEHHEIE peyCMOTPEHHBIE
PeyCMOTPEHHBIX PEAyCMOTP PEAYCMOTP peay PeH
IpOrpamMMoi MporpaMMoit 00ydeHus IpOrpaMMoit 00ydeHus IporpamMmoit
. 3aaHui 3a/laHui 00y4eHus 3a/1aHui
00yJeHMS 3a0aHui
BonpmmHCTBO
HpeIyCMOTPCHHBIX [IpenycMmoTpeHHbIE [IpenycmoTpeHHbIe [IpenycmoTpeHHBIE
P o yor aLpMoﬁ MpOTrpaMMoii 00ydIeHus MPOTpaMMOii 00ydIeHHUs MPOrpaMMoii 00y4eHus
porp . 3aJjaHus BHITIOJTHEHBI 3aJaHus YCIICITHO 3aJaHHs YCIEITHO
00yJeHMS 3a0aHIi HE
YIOBJIETBOPUTEIHHO BBITIOJTHEHBI
BBITIOJTHEHO

BBITTIOJTHCHBI
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Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 8 Mecmosoil hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBieTBopuTeabHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xoporio
86-100 OTnuaHO

6.3.3. Onucanue MKaJbl U KPUTEPHEB OLIEHUBAHUS IJIS MPOBeAeHNUsI MPOMEKYTOYHOMH aTTe-

cTauMu B popMe 32U THI KYPCOBOI'0 IIPOEKTAa
CTyneHT BBIMOIHSAET KypCOBOM MPOEKT B COOTBETCTBUU C IPa)UKOM, IPUHATHIM Ha 3aceJaHUU Kadeaphl.
Onenka MokeT ObITh CHIKEHA 32 HECOOJII0/IEHUE YCTaHOBIEHHOTO Kadeapoil rpaduxa.

Onenka

Iloporossliii ypoBeHb

Yray0JeHHbIH

ITpoaBuHyTHI

«2» OCBOCHHSA YPOBeHb OCBOEHUS YPOBeHb OCBOEHUS
(HeyHOBJICTBOPHUTEIBHO) | «3» (Y10BJIETBOPUTEIb- «» «5»
HO) (xopo1uo) (oTJIMYHO)

CTYI[eHT HC BBIITOJIHUI
KYPCOBOM ITPOEKT B COOT-
BETCTBUU C 3amanueM. He
BJIaJIceT TCOPETHUECKUMHU
3HAHUSIMU IO U3y4aeMoil
mucturinHe. Heooxomm-
MBI€ IPAKTHYECKHE KOM-
MeTeHINH He cPopMHpO-

BaHBI

CTYI[CHT BBITIOJTHUJI KYP-
COBOM MPOEKT C CylIe-
CTBEHHBIMH OITHOKAMH.
IIpu 3aniuTe KypcoBOro
MPOEKTa IEMOHCTPUPYET
cl1adyI0 TEOPETUIECKYIO
noAroToBky. Ilpu pere-
HUU 33134, PETyCMOT-
PEHHBIX [IPOrpamMMOi
y4eOHOW AMCIUATUIHHEI,
JIOITYCKAeT HETOYHOCTH,
CYIIIECTBEHHBIE OINOKN

CTyaeHT BBIIOJHIII Kyp-
COBOM MPOEKT C HEKOTO-
PBIMH HE3HAYUTEILHBIMHU
OIMOKAaMU M HETOYHO-
crsamu. [Ipu 3amure Kyp-
COBOTO IIPOEKTA JEMOH-
CTPUPYET XOPOLIYIO TEO-

PETHYECKYIO IOATOTOBKY.

Xopolo cupasisiercs ¢
penieHreM 3aaad, mpeay-
CMOTPEHHBIX TIPOTPaM-
MO y4eOHON TUCIIUTLIH-
HBI

CTYI[CHT BBIITOJTHUIT
KYPCOBOM ITPOEKT IOJI-
HOCTBIO B COOTBET-
CTBHUH C 33JJaHUEM.
[Ipu 3amuTe KypcoBo-
ro IPOEKTa IEMOH-
CTPUPYET BBICOKYIO
TEOPETUIECKYIO MO~
TOTOBKY. Y CIEIIHO
CIIPABIIIETCS C pelle-
HUEM 337a4, Ipeay-
CMOTPEHHBIX MPO-
rpaMMoii yaeOHOH
JUCIUIINHBI

7. YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIEYEHUE
JUCUMUIIIAHBI

7.1. Pexomenayemasi 1uTeparypa
7.1.1. OcHoBHAas JUTEpPaTYypa

1. Mapkueitnepckoe aeno [DnekTpoHHsbIi pecype]: yuebnuk / B.H. I'yces [u ap.]. — CIIO.: ['opH.

yH-T, 2016. — 448 c.
Pexum nocryna:

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=33%2E12%2F%D0%9C%2027%2D794103873<.>

2. Mapkueiiepckoe odecriedeHre 0€30MacHOCTH BEIEHHs TOPHBIX paboT BOJM3M OMACHBIX 30H:
VYu4eb. mocobue / B.H.I'yces, E.M.BonoxoB. HarmonansHbIii MUHEpaTbHO-CBIPEEBOI yHUBEpCUTET «I op-
HeIY, - CII10, 2013. 60 c.

3. IIpaBuna oGecrieueHust yCTOWYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B U OTKOCOB OTBa-
noB. ®HUII B o6mactu mpoMbIieHHON 6€30nacHOCTH. Y TBepKaeH puka3zoMm denepanbHOM CIyKOBbI 10
HKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY ¥ aTOMHOMY HaJ130py oT 13 Hos6ps 2020 r. Ne 439.

4. Tlomos, B.H. YcroitunBOCTH OTBaJOB CKalbHBIX Topoxa: ydeOHoe mocobue / B.H. [Tomos,
C.B. Ilonos, b.B. HecmesinoB. - Mocksa: ['opnas kuaura, 2010. - 123 c. - ISBN 978-5-7418-0665-4; To
ke [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229082;

5. Mapxkeiinepckoe aeno. Yuebnuk. ['yceB B. H. (Bmagumup HukonaeBuu), Anexcenko A. I'.
(Anacracus ['ennagseBna), Bomoxos E. M. (EBrennit Muxaitnosuu) u np. — CI16.: ®T'BOY BO "Cankr-
[etepOyprckuii ropusiit yausepcuretr”, 2016, snekrponnoe nznanue Ne rocperucrparuu 032170114, —
http://www.spmi.ru/;,

6. 'yceB B.H., Bonoxos E.M. Casuxenune u aedopManuii TOpHBIX Topoa: Yueb. mocobue /
CHITU(TY). CII6, 2008. — 85 c.
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E12%2F%D0%9C%2027%2D794103873%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E12%2F%D0%9C%2027%2D794103873%3c
http://biblioclub.ru/index.php?page=book&id=229082
http://www.spmi.ru/

Pexxum moctyma: http://ior.spmi.ru/, https://search.rsl.ru/ru/record/01002402025
7.1.2. lonoiHUTeIbHAS JUTEPATypa

1. Onpenenennie 6e30macHOM TIYOMHBI Pa3paOOTKH IO BOJHBIMU OOBEKTaMU: METOIUYECKHE
yKazaHus K jaboparopHbiM padotam / HannoHambHBI MUHEPATbHO-CHIPbEBOI YHUBEPCUTET «I OpHBIIN».
Cocr. B.H. I'yces. CII6, 2016. 21 c.

2. MAPKIIEMJIEPCKOE OBECIEYEHHE BE3OIIACHOCTH IIPY BEJEHHU T'OPHBIX
PABOT. [TocTpoeHue rpaHull OMAaCHBIX 30H MO IPOPBIBAM BOJIBI B IJIACTaX C 3aTOIJICHHBIMHM BBIPaOOTKa-
Mu: Meronuueckue ykazanus K 1adboparopHeiM padotam / Cankr-lIleTrepOyprckuii TOpHBIN YHHBEPCUTET.
Cocr. B.H. I'yces. CII6, 2016. 16 c.

3. I['ycee B.H., Bonoxos E.M. Pacuer 0xXuIaeMbIX CABIKEHHNA U JedopMaluii 3¢MHOM MMOBEPXHO-
ctu. / Metoa. ykazaHus IS CTyIeHTOB Mapkiieiaepckoit cnenuansaoct / CIIITHU (TY). CII6, 2004. —
22 c.

4. Maxapos A.b. Tlpaktudeckas reomexanuka. [locobue mis ropHeix wHXeHEepoB. M.: 2006. —
391c.

5. Kypasxkos M.A. Matematuueckue MoJeIHpoOBaHUE 1e()OPMALIMOHHBIX MPOIECCOB B TBEPABIX
negopMupyemMbIX cpenax (Ha mpuMepe 3afad MEXaHWKH TOPHBIX Hopoi W maccuBoB): Kypc nekuwmit /
Munck: BI'Y, 2002. — 456 c. / ISBN 985-445-746-X/

6. [IpaBuna oxpaHbl COOPYKEHHH M NPHUPOIHBIX OOBEKTOB OT BPEAHOTO BIMSHUS MOI3EMHBIX
TOPHBIX pa3paboOTOK Ha yroybHbIX MecTopoxkaeHusx. CI16, BHUMMU, 1998. ([eiicTByronuii HOpMaTuB-
HBIN JIOKYMEHT).

8. IleBznep M.E., [Tonos B.H. Mapkmetinepus: Yuebuuk. — MITY. M., 2003. — 419c.

9. Mapkmeitnepckoe aeno. YueOnuk st Bysos. [lox pemakuwmeit M.H.YmrakoBa. M.: Henpa,
1989.

10. Metoanueckue yka3aHus 1Mo HaOJIOACHUSAM 3a JAeopManusiMi OOPTOB, OTKOCOB YCTYIIOB U
OTBAJIOB Ha Kapbepax U pa3paboTKe MEPONPHUATHIA MO 00ECIIEUeHUI0 UX YCTONUYMBOCTU. — DIEKTPOHHBIN
pecypc. — Pexum goctyma: http://www.dereksiz.org/metodicheskie-ukazaniya-po-nablyudeniyam-za-
deformaciyami-bort.html;

11. Unctpykuus no HaOmoaeHUusM 3a nedopManusiMu OOpTOB, OTKOCOB YCTYIIOB U OTBajJOB Ha
Kapbepax U pa3paboTke MeponpusATHii o obecnieueHnIo ux ycroitunsoctu. — JI.: BHUMMU, 1971. — 188 c.
—  DnaexkTpoHHBIH  pecypc. —  Pexumm  mgoctyma:  http://www.alppp.ru/law/hozjajstvennaja-
dejatelnost/geologija--geodezija-i-kartografija/2/instrukcija-po-nablyudenijam-za-deformacijami-bortov-
otkosov-ustupov-i-otvalov-na-karerah-.html.

12. Mapxkueiinepckoe o0ecrieyeHHe yCTOMUMBOCTH OOPTOB KaphepoB, OTBaJOB. Meroanyeckue
yYKa3aHUs K CAMOCTOATEIbHON paboTe /1 cTyaeHToB cnenuanbHoct 21.05.04 «I'opHoe neno», cnerua-
m3aimu «Mapkuieiaepckoe neno / Cankr-IletepOyprekuii ropusiii yausepcuret. Coct.: B.A. Kucenes.
CII6, 2018., 8 c. Pesxxum nocryma: http://ior.spmi.ru/

13. Bynsrués H.C. Mexanuka noazeMHusix coopyxenuit. M., Henpa, 1994. — 382 c.

Pesxxum moctyma: http://www.geokniga.org/books/18727

14. ®apneeB A.b. MeToa KOHEUHBIX JIEMEHTOB B reomexanuke. M.: Henpa, 1987.

Pesxxum moctyna: http://www.geokniga.org/books/16260

15. YepuukoB A.K. Teoperuueckne ocHOBBI reomMexaHukH: YuyeOHoe nocodue. CII6, CIII'VIIC,
1994.

Pexxum nmocryna: https://search.rsl.ru/ru/record/01001695202

16. Ky3nenos I'.H., Apnames K.A., ®unatoB H.A. MeToas! u cpeicTBa pelieHus 3aj1ad TopHOM
reomexanuku. M.: Hexapa, 1987.

Pexxum noctyma: https://search.rsl.ru/ru/record/01001369332

17. Jlexuuukuii C.I'. Teopus ynpyroctu anu3oTponssix Ten. M.: Hayka, 1977.

Pexxum moctyma: https://search.rsl.ru/ru/record/01007723452

18. ®ucenxko I'.JI. [IpenenbHbIe COCTOSTHHSI TOPHBIX TTOPOJT BOKPYT BhIpaboTok. M., Henpa, 1976.

Pesxxum moctyma: http://www.geokniga.org/books/3015

19. baryrun C.A. AHu3oTpornus MaccuBa ropHsix nopoa. HoBocubupck. Hayka, 1988.
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https://search.rsl.ru/ru/record/01001369332
https://search.rsl.ru/ru/record/01007723452
http://www.geokniga.org/books/3015

20. EpxxanoBXK.C., CaunnoB A.C, I'ymentok I'.H., Bekcnep H0.A., Hecrepos I'.A. Ilon3ydects
0CaJJOYHBIX TOPHBbIX Nopoa. Teopus u saxkcnepument. WU3a. Hayka, Anma-Ara, 1970.

7.1.3. YyeOHO-MeTOAHYEeCKOe o0ecledeHue

1. Onpenenenue 6e30mMacHOM TTyOHMHBI Pa3paOOTKH MO BOJHBIMH O0BeKTaMu: MeToaudeckue
yKa3aHus K 1abopatopHbIM pabotam / HarronanbHbIH MUHEpPaIbHO-CBIPEBOM YHUBEpCUTET «I OpHBI».
Cocr. B.H. I'yces. CI16, 2016. 21 c.

Pexxum poctyma: http://ior.spmi.ru/

2. MAPKILIEUJIEPCKOE OBECIIEUEHUE BE3OITACHOCTH ITPY BEJIEHUN I'OPHbBIX
PABOT. ITocTpoeHune rpaHuIl ONACHBIX 30H 110 TPOPBIBAM BOJIBI B IIJIaCTaX C 3aTOINICHHBIMHU BBIPaOOTKa-
Mu: MeToaudeckue ykazanus K 1adoparopabiM padoram / Cankt-IlerepOyprckuii TOpHBINH YHUBEPCHUTET.
Cocr. B.H. I'yces. CII6, 2016. 16 c.

Pexxum noctyna: http://ior.spmi.ru/

3. Mapkiueiinepckoe obecriedyeHre YCTOMYUBOCTH OOPTOB KaphepoB, OTBAJIOB: MeToaudeckue
yKa3aHus Ui J1abopaTopHbIX paboT [Anekrponusiii pecype] / Cankr-IlerepOyprekuii ['opHblit YHuBEp-
curet. Coct.: B.A. Kucenes. CII0, 2018. 48 c.

Pexxum noctyna: http://old.spmi.ru/system/files/lib/uch/metodichki/2018-183.pdf;

4. Metonpl MaTeMaTHYECKON CTAaTUCTHUKU B MapKIIeHAepckoM obecrneueHuu: MeTroandeckue
yKa3aHUS K CaMOCTOSITEIbHON padoTe i cTyneHToB crienuansHoct 21.05.04 «opHOe nemo», cnenna-
mu3anuu «Mapkieiaepckoe geno / Cankt-IlerepOyprekuii ropusiit yuusepeuteT. Coct.: B.A. Kucenes.
CIIo, 2018., 8c.

Pexwum noctyna: http://ior.spmi.ru/

5. Meronpl MaTeMaTHYECKOTO MOJCIMPOBAHUS TEOMEXAaHMYECKHX IMPOIECCOB. MeToamuecKue
yKa3aHUs K CaMOCTOSITENbHON paboTe it CTyAeHTOB crennanbHocTu 21.05.04 «["opHOE nenoy», crenua-
mu3anuu «Mapkmrelinepckoe aeno / Cankt-IlerepOyprckuii Topabiid yauepcuter. Coct.: E.M.Bomoxos
CIIo6, 2018., 20 c.

Pexxum noctyna: http://ior.spmi.ru/

6. MeToipl MaTeMaTHYECKOTO MOJEIMPOBAHUS T€OMEXaHMYECKHX IHpoleccoB. MeTtoauuyeckue
yKa3zaHus K J1abopaTOpHBIM paboTaM Juisl cTyAeHTOB cneruanbHocTH 21.05.04 «'opHoe nenoy, crenua-
m3aimu «Mapkueinepckoe neno / Cankr-IlerepOyprekuii ropusiii yausepcutet. Coct.: E.M.Bonoxos
CII6, 2018., 24 c.

Pexxum noctyma: http://ior.spmi.ru/

7. MaremaTnueckoe MOJEIMPOBAaHUE T€OMEXaHW4YeCKuX mpoueccoB. OIleHKa HalpsHKeHHO-
1e(GOpPMHUPOBAHHOIO COCTOSIHUS TOPHBIX IMOPOJ C HCIOJIB30BAaHHMEM MPOrpaMHOIO KOMILJIEKca
«PLAXIS 3D»: Meroanueckue yka3aHusl K IpakTHueckuM 3aHsATusIM / Cankr-IlerepOyprckuii ropHbIi
yauBepcuret. Coct.: E.M.Bonoxos, C.}O.Hosoxenun. CII0., 2021. 53 c.

Pexxum noctyna: http://ior.spmi.ru/

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0M0JIHOTEYHbIE CHCTeMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBponetickas mudponas oudnroreka Europeana: http://www.europeana.eu/portal

2. Mupoas mudposas oudbmmoreka: http://wdl.org/ru

3. Hayunas snexktponnas 6ubnuoreka «Scopus» https://www.scopus.com

4. Hayunas snektponHast Oubnnoreka ScienceDirect: http://www.sciencedirect.com

5. Hayunas snexrponnas 6ubimoreka «eLIBRARY»: https://elibrary.ru/

6. [Touckossle cuctems! Yandex, Google, Rambler, Yahoo u ap.

7.Cucrema ['APAHT: »5nekTpoHHBIH MEPUOTUYECKHI CHPABOYHHUK [DIEKTPOHHBIN pecypc|
www.garant.ru/.

8. Dnekrponnas oubnuoreka Poccuiickoit I'ocynapcrBennoii bubnuorexu (PI'b):

http://www.rsl.ru/

9. DnekrponHas Oubnuoreka yueOHUKOB: http://studentam.net

10. DaexkTpoHHO-O0MOIMOTEYHAs! CUCTEMA U3/1aTEILCKOTO IEHTpa «JIaHby

https://e.lanbook.com/books.

11. DnexrponHo-6ubIHOTeHas cuctema «IBC FOPAUT» www.biblio-online.ru.
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12. DnextponHass Oubnmoreunas cucrema «HarmumoHanmpHBIM 1MPPOBOI pecypc «PyKOHT»Y.
http://rucont.ru/
13. DaexTpoHHO-OMOMMOTEYHas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHHUIIJIMHBI
8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHEe Ay IUTOPHIi:
AyIMTOPHUM /Il IPOBEAEHUS JIEKIHOHHBIX 3aHATHIA.

VYueOHast ayquTOpUs 751 IPOBEACHUS JICKIIMOHHBIX 3aHATHI 000pyJI0BaHA MYJIbTUMEIUIHON CH-
CTeMOH (J1ocka, MPOEKTOP U 3BYKOBAs ammapaTypa), MarHUTHO-MapKEpHOU JOCKOHM C SMaJICBBIM MOKPBITUEM,
CTOJIAMH U CTYJIBSIMH JTs OOYUarOIINXCS M TIPETIOAABATEIISL.

OcHaimeHHocTh ayautopun: 50 MocagoyHbIX MECT, JOCKa ayJuTOpHAs — 2 IIT., KOMIUIEKT MYJIb-
TUMEAUUHBIN — | mT., cTOoN AByXMecTHBIN — 25 mt. Ctynbs — 50 mrT.

AyauTOopuM VIS IPOBEACHNUS MPAKTHYECKUX 3aHATHI.
Aynuropus s IPOBEACHUS NPAKTUUECKUX 3aHATUNA 00OpYJOBaHA KOMIIbIOTEpAaMH, MAarHUTHO-
MapKepHOM TOCKOM ¢ SMaJICBBIM MOKPHITHEM, CTOTIAMHU U CTYJIBSIMU JJIsl 00 yJArOIINXCSl U TIPETO/IaBaTelis.
KommbroTepHslii kinacc Ha 16 oOygaronguxcs. ObopynoBan mono6nokamu Dell OptiPlex 7470 — 17
mr., MOY Xerox Versal Link C405DN — 1 mr., Cton ayauropusiii Canvaro ASSMANN — 9 mir.,
KommnbroTepHoe kpecio opamxeBoe 7873 A2S — 17 mr., nocka 6enas Magnetoplan C 2000x1000 mm — 1
mt., oruerymmrens OI-4 — 1 mr.
8.2. lomereHus 1JI CAMOCTOSITEIbLHOI padoThI:

1. OcHaileHHOCTh TOMEIIEHUS 111 CaMOCTOSATENbHON paboThl: 13 mocagounbix mect. Ctyn — 25
IIT., CTOJ — 2 MIT., CTOJI KOMITBIOTePHBINA — 13 1T., mkad — 2 mrT., T0CKa ayTuTOpHAsT MapKepHas — 1 mmiT.,
APM yue6noe IIK (Monutop + cucremuslii 6510k) — 14 mwr. Joctyn k cetu «HTEpHET», B SIEKTPOHHYIO
MH(POPMaAITMOHHO-00Pa30BaTENBHYIO Cpely Y HUBEPCUTETA.

[lepeueHs MUIIEH3MOHHOTO TporpamMmmHoro odecrneuenusi: Microsoft Windows 7 Professional:T'K
Ne 1464-12/10 ot 15.12.10 «Ha mnoctaBky koMmnbroTepHOro obopynoanusi» ['K
Ne 959-09/10 ot 22.09.10 «Ha nmocraBky xommnbroTepHoil TexHukn». 'K Ne 447-06/11 ot 06.06.11 «Ha
noctaBky obopynoBanusi». ['K Ne 984-12/11 ot 14.12.11 «Ha moctaBky obopynoBanusi» JloroBop Ne
1105-12/11 ot 28.12.2011 «Ha moctaBky KommbtoTepHOro odopynosanus». Jlorosop Ne 1106-12/11 ot
28.12.2011 «Ha mocraBky koMmnbioTepHOro obopynosanusi». 'K Ne 671-08/12 ot 20.08.2012 «Ha mo-
craBky npoxykuum», Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License
48358058 ot 11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License
49379550 ot 29.11.2011.

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012. Kaspersky antivirus 6.0.4.142,

2. OcCHaIIIEHHOCTh TTOMEIIEHUS JIJIT CaMOCTOSATEIBHON paboThl: 17 mocagounbix MecT. Jlocka juis
nuchbMa Mapkepom — 1 mrT., paboune Mecta cTyaeHToB, o0opynoBannsie [IK ¢ goctynom B ceTh yHHUBEp-
cutera — 17 wT., MynbTuMeAnHbIN npoekTop — 1 mT., APM npenonasatens 1is paboTsl ¢ MyJIbTHMeEINA
— 1 wr. (cucTeMHBINA OJIOK, MOHUTOPHI — 2 IT.), cToa — 18 mT., ctyn — 18 mr. Joctyn k cetu «HTep-
HET», B JIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTeIbHYIO Cpeny Y HUBEPCUTETA.

[lepeueHp NMIIEH3MOHHOTO MpOrpaMMHOro obecnedyenus: OnepanuoHHass cuctema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha moctaBky KOMIIbIOTEPHOTO 000PYAOBAHUS».

Onepanunonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OCHaIIeHHOCTh TIOMEIIEHUS I CAaMOCTOSITETTbHON paboThl: 16 mocagounbix MecT. CTON KOM-
IBIOTEPHBIN U CTYJCHTOB (TUM 4) - 3 IIT., CTOJ KOMIIBIOTEPHBIH IS CTyeHTOB (Tl 6) — 2 mIT., CTOJ
KOMITHIOTEPHBIN JIJIs1 CTYACHTOB (TUIT 7) — 1 TT., Kpecio mpemnoaBarens (CeTka, IBeT uepHbid) — 17
miT., J0CcKa HaIoJIbHas MOOMIIbHAS Oemast MarHuTHO-MapkepHas «Magnetoplany
1800MM*x1200MM - 1 mmt., MmoHOOIOK Lenovo M93Z Intel Q87 — 17 mmr., mutakat — 5 mt. Joctyn k cetn
«IHTEpHETY, B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

30



[lepedeHp JMIIEH3MOHHOTO MporpaMMHOro obecmedeHusi: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.

CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpamm-
HOTO O0ecreueHus».

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBoboaHo pacnpoctpansiemoe 110), Quantum GIS (cBo6ogHO pacmpo-
ctpansemoe I10), Python (cBoGomno pacmpocrpansiemoe I10), R (cBoGomHo pacnpoctpansemoe 110),
Rstudio (cBoGomno pacnpoctpansemoe I10), SMath Studio (cBobomHo pacmpoctpansemoe I10), GNU
Octave (cBobomno pactpoctpansemoe [10), Scilab (cBoboaHO pacnpoctpansemoe [10)

8.3. [loMemienus AJis1 XpaHeHUs U NPOPUIAKTHYECKOT0 00CTyKMBAHNUS 000PY/10BAHMS:

1. IlenTtp HOBBIX HH(POPMALMOHHBIX TEXHOJIOTHNA U CPEJICTB OOYUEHUSI:

OcHaIleHHOCTb: MEePCOHANBHBINA KOMIbIOTEP — 2 WT. (H0CcTym K cetu «MHTepHeT»), MOHUTOD — 4
LIT., CETEBOM HAKOMUTENb — | IIT., ICTOYHUK OecriepeOONHOro NUTaHus — 2 IIT., TEJIEBU30P IJIa3MEHHBII
Panasonic — 1 mrr., Touka Wi-Fi — 1 mir., nasipHas cTaHius — 2 WIT., Apeis — 5 mT., nepdopatop — 3 mir.,
Ha0Op MHCTPYMEHTa — 4 MIT., TeCTep KOMIBIOTEPHON ceTH — 3 mT., OAJUIOH CO CXKaThIM ra3om — | 1mirT.,
racTa TeIIonpoBoaHas — | mWT., mpuiecoc — 1 mWT., paAMOCTaHIys — 2 WT., cTOJI — 4 mWT., TymM0a Ha KoJe-
cukax — | mrT., mojcTaBka Ha KoJiecukax — 1 mr., mkad — 5 mr., kpecio — 2 mr., tectHuna Alve — 1 mr.

[lepeueHs AHUIIEH3MOHHOTO IporpamMmmHoro obecrneuenusi: Microsoft Windows 7 Professional (JIu-
1ieH3uonHoe coriamenne Microsoft OpenLicense 60799400 ot 20.08.2012). Microsoft Office 2010 Pro-
fessional Plus (JIunensuonnoe cormamenune Microsoft Open License 60799400 ot 20.08.2012). AuTHBH-
pycHoe mporpammHoe obecreuenne KasperskyEndpointSecurity ([Jorosop Ne JI810(223)-12/17 ot
11.12.17)

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OOYICHUSI:

OcHaIIEeHHOCTh: CTON — 5 MIT., CTYJI — 2 MIT., KPeciao — 2 MmT., mKkad — 2 mIT., IepcoHaIbHbIA KOM-
nproTep — 2 Wr. (1octyn Kk cetu «MHTepHeT»), MOoHUTOp — 2 WT., MDY — 1 1mT., TeCTep KOMIbIOTEPHOU
ceTu — | mT., 6aIJIOH CO CXKaThIM razoM — 1 1T., mrypynoseptT — 1 mT. [lepeyeHsb TUIIEH3MOHHOTO

nporpammuoro  obecredenusi: Microsoft Windows 7 Professional (JIutieH3noHHOE coria-
mrenre Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2007 Professional Plus (JTu-
rieH3uonnoe cornarrenue Microsoft Open License 46431107 ot 22.01.2010). AHTHBHpPYCHOE — TTPO-
rpaMMHOE00ecIIeueHIE Kaspersky Endpoint Security (Jlorosop Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB O0yUCHHS:

OcHaleHHOCTb: CTON — 2 IUT., CTYJbs — 4 IUT., Kpecyio — 1 mT., mKag — 2 IWT., IepCOHATbHBIN
koMmmbroTep — 1 mT. (moctyn k cetu «/HTepHeT»), Be6-kamepa Logitech HD C510 — 1 mr., KoJoHKH
Logitech — 1 mit., TecTep KoMIbIOTEpHO#M ceT — | miT., apenb — 1 wT., Tenedon — 1 wT., HAOOP PyUHBIX
UHCTpyMeHTOB — | mT. [lepedeHs JHIIEeH3MOHHOrO mMporpaMMHoro obecreuenus::Microsoft Windows 7
Professional (JIunensuonnoe cornammenue MicrosoftOpenLicense 48358058 or 11.04.2011). Microsoft
Office 2007 Professional Plus (JIunensuonnoecornamenne Microsoft Open License 46431107 ot
22.01.2010)

AnTtuBHpycHOe nporpammuoe obecrnieuenne Kaspersky Endpoint Security (JIorosop Ne J1810(223)-12/17
oT 11.12.17)
8.4. JIuneH3MOHHOE MPOrPaMMHOe o0ecreveHmne:

Microsoft Windows 10, Microsoft Office 2007, anTuBHpyCHOE HpOrpaMMHOE OOecIeueHHe
Kaspersky ([Jorosop Ne 0372100009416000119 ot 13.09.2016 roma). Credo DAT, TMC TEOMUKC,
nanoCAD, SNAP, Plaxis 3D, ENVI 4.5 for Win (cucrema obpabotku nannbix), Geographic Calculator,
Lab VIEW Professional (tutiensus), MapEdit Professiohal, Microsoft Office Standard 2019 Russian, Mi-
crosoft Windows 10 Professional, Statistika for Windows v.6 Russian (suuensus), Vertikal Mapper 3.5,
I'C MAP Info Pro 2019, ITO temaruueckoii oopaboTku m3obpaxkenuii ScanEX Image Processor 5.3,
I'THUC Micromine, Execute Autodesk ReCap Application.
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