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1 Ilean ocBoOEeHMSI AUCHHUILINHDI

LlenssMu n3ydeHus: JUCUUIUTMHBL «['eoMexaHnuecKoe 0O0OCHOBAaHUE YCTOWYMBOCTH TPH-
OOPTOBOI'O MaccuBa» SIBISAIOTCS:

- IPUOOpPETeHNE TEOPETUYECKUX M MPAKTUYECKUX HABBIKOB Pa3paOOTKU MEpPONPHUSATHH
[0 YNPaBJIEHUIO T€OMEXaHUYECKHMMHU IIpolieccaMi B IPUOOPTOBOM MAacCHBE U OOECIEYEHHUIO
YCTOMYUBOCTH OOPTOB KaPHEPOB U OTKOCOB OTBAJIOB;

- Pa3BUTHE Yy CTYAEHTOB JMYHOCTHBIX KadyecTB, a Takxke (opMHpOBaHHE Mpodeccuo-
HAJIbHBIX KOMIETEeHIMH B cooTBeTcTBUU ¢ TpeboBanusamMu PI'OC BO mo cnenuanbHOCTH
21.05.04 T'opnoe neino.

2 MecTO TUCHUNJIMHBI (MOAYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MporpaMMsbl Mo/jI-
TOTOBKH CIIENHAINCTA

Huctunnuna «['eomexanndeckoe 000CHOBaHHE YCTOMYMBOCTH MPUOOPTOBOIO MAaCCHUBAY
BXOJIUT B BAPUATUBHYIO YacTh OJ0Ka 1 00pazoBaTeIbHON MPOTrpaMMBbl.

Jlnst u3ydeHus: AUCIHUIUIMHBI HEOOXOAMMBI 3HAHUS (yMEHUS, BIaJACHHS), CHOPMUPO-
BaHHBIC B pe3yJbTaTe U3yYEHHS TaKUX JUCHUUIUIMH Kak: «Marematukay, «Duszukay, «I['eomno-
rus», «l'eoMexaHukay: (PU3MKO-MEXaHWYECKHE CBOWMCTBA IOPOJ, YCIOBHUS PABHOBECUS U
YCTOHYMBOCTH OTKOCOB TOPHBIX MOPOJ, POJIb CTPYKTYPHOT'O COCTOSIHUS MOPOJ HA UX MpPOY-
HOCTbH; OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS JIe(hopManuii OTKOCOB OTKPBITHIX BHIPAOOTOK.

3HaHud (YMEHHUsI, BIIJICHUS ), IOJIyY€HHbIE MPU U3YYCHUU TaHHOW TUCUUIUIMHBI OyIyT
HEOOXOIUMBI TIPY OCBOCHHE JUCIUIUINH: «[[ITaHupOBaHNE OTKPBITHIX TOPHBIX padboTy», «IIpo-
EKTUPOBAHUE KAPHEPOBY.

3 Komnerenuun od0y4aromierocsi, popmupyemspie B pe3yabTaTe OCBOCHHMS THCIIH-
IVIMHBI U TJIAHUpPYeMble pe3yJbTaThl 00y4eHust
B pesynbrate ocBoeHMs AUCHUILIUHBI «I eoMexaHMueckoe 0O0CHOBaHUE YCTOMYMBOCTH MPH-
OOpPTOBOTO MacCHBa» OOYJArONIUICS JOJKEH 00Ia1aTh CICTYIONTUMU KOMITETCHIIHSIMU:

CTpyKTYpHBII 2JIEMEHT

[Tnanupyemble pe3ynbTaThl 00yUCHUS
KOMIICTCHITUHT py' pesy. yu

OIIK-9

BJIaJACHUEM MCTOJaMM aHaJIn3a, 3HAaHUCM 3aKOHOMepHOCTeI>'I MOBCACHUS U YIIPABJICHUS CBOU-
CTBaMHU I'OPHBIX MMOPOJA U COCTOAHUEM MAaCCHBa B IIpoHcccax I[O6I>I‘II/I n nepepa60TI<1/1 TBEPABIX
MOJIC3HBIX UCKOIIACMBIX, a TAKKC ITPHU CTPOUTCIILCTBC U IKCILNTyaTalluu NMMOA3EMHBIX COOPYIKC-
HUHU

3HaTh: - (hU3MKO-MEXaHUYECKHE CBOMCTBA U KJIaCCU(PUKAIIUU TOPHBIX T10-
POJI M XapaKTEPUCTUKU MTOPOJIHBIX MAaCCUBOB

- METO/1bl UCTIBITAHUM FOPHBIX MOPOJ ¥ CTPOUTENBHBIX MaTepHa-
JI0B

- OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHs JieopMaluii OTKOCOB OT-
KPBITHIX BBIPA0OTOK

YmeTb: - Micnonp30BaTh CIpaBOYHYIO JINTEPATYPY AJIS ONpPEeICHHS
CBOWCTB TOPHBIX ITOPOJI M YCTOHYMBEIX TApaMETPOB BEIPAOOTOK

- IPOBOJIUTH UCIIBITAHUSI TOPHBIX OPOJ] U CTPOUTENIBHBIX MaTepH-
QJIOB TIPU MCCIIEIOBAHUH HX (PH3UKO-MEXaHUIECKUX CBOMCTB,
000CHOBBIBATh MapaMeTPhl YCTOHUMBBIX BHIPAOOTOK;
-aHATM3UPOBATH HHXEHEPHO-TEOIOTHIECKUE YCIOBUS pa3paboTKH
MECTOPOKJICHUN, 0OOCHOBHIBATh MAapaMETPhl YCTOMUUBBIX OTKOCOB
OOpTOB M yCTYNOB KapbepoB, ONPEEIATh 3aMac yCTOHINBOCTH
OTKOCOB OTKPBITBIX TOPHBIX BBIPA0OOTOK M OTBAJIOB




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Bnaners:

- COBPEMEHHBIMHU METOAAMH UCCIIe10BaHuUs (PU3UKO-
MEXaHUYECKUX CBOMCTB FOPHBIX MOPOJI U CTPOUTEIBHBIX MaTepHa-
JIOB,;

- FTEOMEXaHMYEeCKUMH METO/IaMi 00OCHOBAHUS BBICOTHI M yTJIa OT-
KOCOB

- COBPEMEHHBIMU METO/IaMH OLICHKH YCTOMYMBOCTH OTKOCOB YCTY
OB ¥ OOPTOB KaphepoB,

K-/

YMEHHUEM ONPEACISAThH MPOCTPAHCTBEHHO-TEOMETPUIECKOE MOJIOKEHHE 00 BEKTOB, OCYIIECTB-
JSTh HEOOXOMMBIE T€0IC3MUSCKHUE U MapKIIeHIepCKIe U3MepeHus, 00padaThIBaTh U MHTEP-
NPETUPOBATH UX PE3YJIBTATHI

3HaTh:

- YCJ'IOBI/UI HpI/IMeHeHI/Iﬂ N3BCCTHBIX CHOCO6OB HpOGKTI/IpOBaHI/ISI
KapbepoB, 00ECIICYMBAIOIINX UX OE30MACHYIO IKCIUTYaTaIHI0 TIPU
MUHUMYME BCKPBIIIHBIX paboT

- YCIIOBHS UCTIOJIb30BaHUS HHXCHEPHBIX CIIOCOOOB YKPEIUICHUS
YCTYIIOB U YIIPOYHEHUS UX IIOPOL

- OCHOBHBIE CIIOCOOBI U JPEHAXHBIE CXEMBI MPEAOXPAHCHUS Mac-
cuBa 0OPTOB OT BOJIBI

YMeTn:

- BBIIIOJIHATD PACUETHI 110 YKPEIJICHUIO YCTYIIOB;

- BBIIIOJIHATB PACYEThl 1 0OOCHOBAHUE CXEM YKPEIUJIEHHSI YCTYIIOB;
- BBINOJIHATB PacyeThl U 0OOCHOBAHUE CXEM YKPEIUICHHUS YCTYIIOB;
[1apaMeTPOB JIPEHAKHBIX CXEM,

Bnaners:

- METOJIMKaMH pacueTa YKperIeHHs YCTYIOB;

- COBPEMEHHBIMU METOIaMH YIIPABJIEHUS COCTOSIHUEM MacCHUBa
TOPHBIX TOPOJ;

- HaBbIKaMu UCTIONTE30BaHUS CIICIIHATU3UPOBAHHBIX ITPOTPAMM-
HBIX KOMIUIEKCOB IO YIPABIEHUIO COCTOSSHUEM MacCHBa TOPHBIX
OO,




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTaBIIsIeT 3 3aueTHbIX enunuil, 108 aka. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paborta — 91,9 akaj. yacos;
— aynurtopHas — 90 aka. 4acos;
— BHeayauTopHas - 1,9
— camocTtosTenbHas padora — 16,1 akaj. yacos.
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1. Pa3snen Beenenue.
1.1. llenu u 3a1a4u AUCIUTUTMHBI, CBSA3b CO [ToaroroBka k ce- . )
VYerusiit onpoc | OINK-9;
CMEKHBIMH TUCHUIIIMHAMA 5 0,5 0,5 0,5 1 MHUHapCKOMY 3aHs-
(cobecenoBanue
THIO
1.2. CoBpeMeHHbIE TEHJICHIIMU PA3BUTHUS OT- IToaroToBka k ce- .
VYcerHslit onpoc )
paciau 5 0,5 0,5 0,5 1 MUHAPCKOMY 3aHS- TIK-7;
(cobecemoBanue)
THUIO
Hroru no pazneny 1 1 1 2
2. Bunel nedopmanuii npubOpTOBOro MaccuBa
[Toaroroska k Te- |TectupoBanme |OIIK-9;
2.1 Omon3HM OOPTOB U OTBAJIIOB 5 4 4/4 2/1 1 8 p '
CTUPOBAHUIO I1K-7
ITonroroska k Te- |TectupoBanue |OIIK-9;
2.2 ledopmarzii 60PTOB MO BIUSHAEM BOIBI 5 2 2 1 1 '
Hedopmar p A A CTUPOBAHUIO IK-7




IToaroroBska K Te-

TectupoBanue

OIIK-9;

THIO

2.3 Ocpblny, NPOCAIKH, OCATKH 2 1 CTHPOBAHMIO K-7
Utoru no pazneny 8/4 4/1
. KoHctpykius 60pToB KapbepoB
[ToaroroBka k ce- .
8 Yerusrit onpoc | ITK-7;
3.1 IIpodunb u koHCTpYKIUSA OopTa 2 1 MUHapCKOMY 3aHs- (cobecenioparie)
THUIO
3.2 YCcTOMUMBOCTh OOPTOB C yUETOM UX KPH- 4/4 o ITonroroBka k te- |Tecrupoanune |I1IK-7,;
BOJIMHEWHOCTH B IIJIaHE CTHUPOBAHUIO
Wroru no pazneny 6/4 3/1
. ObecrieyeHne yCTOWYMBOCTU TPHUOOPTOBOTO
MacCHBa M OTBAJIOB
4.1 ObecrieyeHre yCTOWYMBOCTU MIPU BEICHUU 2/2 11 [Tonroroska k Te- |TecTtupoBanue OIIK-9;
OypOB3PBIBHBIX padboOT CTUPOBAHHIO [1K-7;
4.2 MexaHnnyeckue crocoObl YKpEeruieHus OT- 2 1 IToaroroska k Te- |TectupoBanue OIIK-8;
KOCOB CTUPOBAHUIO OI1K-9;
[ToaroroBka k ce- .
A Yerasii onpoc | OTIK-9;
4.3 YnpouHeHHe MacChBa 2 1 MUHApPCKOMY 3aHsI- (cobeceniopare) | TTK-7:
THUIO ’
. ITonroroBka k ce- .
4.4 CnocoOsbl o0ecrieueHHs yCTOMYUBOCTH OT- 2 11 Mmfa CKOMY 3aH5I- Vernsiii onpoc | OIIK-9;
BaJIOB p TI/IIOy (cobecemopanume) | IIK-7;
Hroru no pasneny 8/2 4/2
. 'maporeosnorunueckue GpakTopsl yCTONUUBOCTH
pruOOPTOBOTO MAaCcCHBa
[ToaroroBka K ce- .
A VYerusiii onpoc | OIIK-9;
5.1 Bujibl BoJibl B TOPHBIX MTOPOJAX 2 1 MUHApPCKOMY 3aHsI- (cobecenopanue) | TTK-7:




IToaroroBka k ce-

5.2 OcHOBHBIE MPEJCTABICHUS O ABUKCHUU VYerusiii onpoc | OIIK-9;

O3EMHBIX BOJ 5 2 2 1 1 MHHApP Cf;}“;y ap- (cobecenmoranue) | IIK-7;
IToaroroBka Kk ce- . ]
5.3 PacyeTsl BOJONIPUTOKOB K Kapbepam U 5 5 21 11 1 MHHPCKOMY 3aHsi- Yerusiit onpoc | OTIK-9;

JIPEHAKHBIM CUCTEMaM (cobecenmoranue) | IIK-7;

THIO
5.4 TexHuueckue CpeIcTBA OCYIICHUS PH- Hoxrorosxa  ce- v i OTIK-;
) pea y p 5 2 2 1/1 1 MUHApCKOMY 3aHsI- CTHBI OTPOC pype 7.
OOpTOBOTO MaccuBa o (cobecenoBanue)
Hroru no pazneny 8 8/1 4/2 4
6. OdopmieHme pa3aeiioB MPOSKTHON TOKyMEHTA- OIIK-9;
MU 10 00OCHOBAHHUIO YCTOWYHBOCTH TPHOOP- [IK-7;

TOBOI'O MaCCHBa

6.1 CocraB pa3zzena 000CHOBaHHUS yCTONYHUBOCTH.

5 4 4/4 1/1 0,5
ITpumepsr oopmiTeHUs.
6.2 MeponpusiTus 1o 00ecre4eHn0 yCTOHYUBO- 5 1 11 11 0.6
CTH TPUOOPTOBOTO MACCHBA
Wroru mo paszaeny 5 5/5 212 11
HNToro no guCUMILINHE 5 36 36/16 18/8 16,1 Hoaroroska K 3a- 3auyer

4ery

T .
— Banamus npoeoOAMCA 6 UHMePaKmunvlx opmax (m.e. uz 36 yacos npakmuueckux 3auamuil 24 yaca npo8ooOAMcs ¢ UCNONb30BAHUEM UH-
MepaKkmueHuIX Memooos)




5 O6pa3oBaTesibHbIe H HMHPOPMAIMOHHBIE TEXHOJIOTHH

JUis peanuzanuy NpeayCMOTPEHHBIX BHUIOB y4eOHOH paboThl B KauecTBe oOpa3oBa-
TEJIbHBIX TEXHOJIOTUH B MpPENoJaBaHUM JUCHUIUIMHBI «l eoMexaHndyeckoe 0OOCHOBaHHE
YCTOMUMBOCTU IPUOOPTOBOTO MACCUBA» UCHOJB3YIOTCA TPAJIULMOHHAs U MOAYJIBHO - KOMIIE-
TEHTHOCTHAsl TEXHOJIOTUH.

[Tepenaua HEOOXOIUMBIX TEOPETHUECKUX 3HAHUN M (OPMHUPOBAHHE OCHOBHBIX INPENO-
cTaBleHH 10 Kypcy «I'eomexannueckoe 000CHOBaHUE YCTOWYMBOCTH MPUOOPTOBOIO MacCH-
Ba» IPOUCXOJUT C UCIOIb30BAHUEM MYJIbTUMEIUINHOIO 000PYAOBaHUS.

Jlekuu MPOXOJAT B TPAIAUIIMOHHON (opme, B (opMme JeKIui-uHpopManus, JeKIHii-
KOH(EpEHIINH, JTeKINA-KOHCY/IbTAIUI U TIPOOIEMHBIX JIeKIuH. TeopeTrndeckuii MmaTepuan us3-
JIOKECHHBIM U OOBSCHEHHBIM CTYICHTAM Ha JIEKUUAX-WH(POPMALUAX, MOJICKHUT CaAMOCTOS-
TEJIBHOMY OCMBICICHHIO M 3aloMUHAaHHI0. COBOKYIMHOCTh JOKJIAJOB IO IPEIBAPUTEIBHO
MOJTOTOBJICHHOW MPOOJIEMaTHKE CHIETaHHBIX Ha JICKIMH-KOH(QEpEeHIMH 00ecreunBaeT BCe-
CTOpPOHHEE OCBEIlleHHE MPOOJIEeMbl 3a CYET JIONOJHEHUS M YTOUHEHHs IpernojaBaTeseM, a
TaK)Ke€ MOJIBEIEHUEM UTOIOB B KOHIIE JIEKLIMU C (POPMYIHPOBAHUEM OCHOBHBIX BBIBOJIOB. Teo-
peTHUecKUi MaTepuai Ha MPOOJEMHBIX JIGKIIUAX SBISETCS Pe3yJbTaTOM YCBOEHHS TOJTYyYSHHON
MH(POPMALIUK MTOCPEACTBOM MOCTAHOBKH MPOOJIEMHOTO BONPOCA W MOHMCKA IyTEH ero pereHus.
Ha nexuusix — KOHCYJIbTalUsAX U3J0KEHHE HOBOI'O MaTepuasa COIPOBOXKIAETCS TOCTaHOBKOM
BOIIPOCOB U JMCKYCCHEN B IIOMCKAX OTBETOB Ha 3TU BOIIPOCHI.

[Tpu npoBeeHUH NMPAKTUYECKUX 3aHATUH HCIOJB3YIOTCS paboTa B KOMaHJE U Tpajau-
LIUOHHBIN CEMUHaPp.

CamocTosTenbHast paboTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU TOMAIIHUX
3aJJaHUi, U JOKJIA/I0B JUIsl TPAKTUYECKUX 3aHATHH, IIPU MOATOTOBKE K UTOTOBOM aTTECTallUu.

6 YueOHO-MeTOAMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl CTYAEHTOB

ITepedyenb TeM 1JIst MOATOTOBKH K CEMHUHAPCKHUM 3aHATHAM:

1. Buael nedopmarnuii npuboOpTOBOro MaccuBa

2. KoHcTpykiust 60pTOB KapbepoB

3. ObecnieueHre yCTOMIYMBOCTH MPHOOPTOBOTO MACCHUBA M OTBAJIOB

4. 'maporeonornueckue GakTopbl YCTOHYUBOCTH IPUOOPTOBOTO MaccHBa

5. Odopmienue pa3aenoB TPOSKTHOM JOKYMEHTAIIMK TT0 OOOCHOBAHHUIO YCTOWYMBOCTH
npubOPTOBOrO MaccuBa

IlepedyeHsb TeM M 3aJaHUM AJI51 NOATOTOBKHU K IK3aMEHY:

. Onon3Hu 60pTOB KaphEBOB

. dedbopmarus 60pTOB KapbepoOB MO BIUSHUEM BOIBI

. OcpIinu, mpocajiku, 0CaaKu

. OIoII3H" 0TBAIOB

. Korcrpyknuust 6opta kapbepa

. Pacuer mapamMeTpoB yCTOMUYUBBIX OOPTOB C YUETOM WX KPUBOJIMHEHHOCTH B IJIaHE
. OGecnieuenune ycroiunBocTH npu BeneHuu bBP

. MexaHnueckue crocoObl YKPEIUIeHUsI OTKOCOB

. YIIpouHEeHHE MacCHBa TOPHBIX MOPOJ U U30JIALIMS OPOJ OTKOCOB
10. Metoap! obecrieueHus: yCTOMUMBOCTH OTBAJIOB

11. Buasl Boabl B TOPHBIX TOPOAX

12. OcHOBHBIE NIPEICTABICHUSA O IBUKECHUU MOI3EMHBIX BOJ

13. PacueTsl BOJONPUTOKOB K KapbepaM U JIPEHAKHBIM CHCTEMaM
14. Texnuueckue cpeacTBa OCyIICHUS

O 00101~ WP



3agaHus 17151 CAMOCTOAITEILHOM padoThI

Tect Ne 1l
1 B TeyeHUN KAKOro BpeMeHH MOKeT NPOTEKATh OIO0JI3€Hb:
a) HECKOJIBKO MUHYT
0) HECKOJIBKO 4acoB
B) HECKOJIBKO CYTOK
B) HECKOJIBKO JIET

2 IIp¥ KOHTAKTHBIX OMOJI3HAX IOBEPXHOCTH CKOJIbKEHUSI HA 00JIbIIe YaCTH MPOXOAUT
no:

a) 0CJIa0JICHHBIM KOHTAKTaM, MIPEICTaBICHHBIM TPEIIMHAMH OOJILIIOTO MPOTSKEHHUS;

0) MOBEPXHOCTSIM JIPEBHUX OMOJI3HEH;

B) KOHTAKTaM CJIO€B, UMEIOLUX MEHBIIINE 3HAUCHUs CIEIUICHUS U yTlla BHYyTPEHHETO TPEHUs
YEeM I1OPO/bl, CIararuire 0TKOC

3 Jdedopmanum oOpyuieHHs1 XapaKTepPHBbI JJIs:

a) CBIITyYUX MOPO; B) CKQJIbHBIX U MOJYCKAJIBbHBIX TPEIIMHOBATHIX
0) MATKUX CBSI3HBIX OPOJI; IIOPOJL.

4 OCHOBHOW MPUYUHOI 1e)OPpMALMHU OTIOJI3HS OTKOCOB fABJISIETCS:

a) HAJIMYUC KPYIIHBIX TCKTOHUYCCKUX TPC- 6) YBJIQ)KHCHHUE MACCUBA, CIIOKCHHOI'O MATKH-
IINH B CKAJIBHBIX U HOJ'IYCKaJ'IBHBIX 110- MH CBSI3HBIMU HOpOI[aMI/I;
ponax;

B) HWHTCHCHUBHAA TPCIIHUHOBATOCTD.

5 UHTeHCUBHOCTD Ae(opManH OCBINIAHUA YCTYIA- ITO:
a) CKOPOCTh 3aIlOJIHEHUS HUKHEH momaa-  0) CKOpOCTh YMEHbILIEHUS IIMPUHBI BEpXHEN
KM YCTyIa NPOAYKTaMHU OCBIIIaHHUS; IJIOIIAJKH YCTYIIA 3a CYET OCBIIIaHU.

6 BoiHOC YacTHIl TOPOJ U3 MPHOTKOCHOTO0 MACCHBA MO/I3¢MHBIMH BOJaMHU — 3T0 J1edop-
Maius:
a) GUIBTPALIMOHHOTO ONOI3HS; B) Me€XaHW4ecKo# cypdo3um.
0) OTUIBIBAHUS;

7 OT™MeTbe, UTO He fABJIsAeTCA NPUYUHOM nedpopmanun cyddo3uu B oTKOCaX:
a) HECOOTBETCTBHE YIJIa YCTOMUHUBOTO OT- B) TPEIIMHHbBIE TOA3EMHBIE BOJIBI B CKAJIbHBIX
KOCa €ro BBICOTE; opojax;

0) TPEIMHOBATOCTh ITOPOI;
) pert POx; F) IIOA3CMHBIC BOJbI B c1a00 CBSA3HBIX mopo-

ax.

8 HOBerHOCTL CKOJIbKCHHUS B O0TKOCE 0TBAJIa IPHU MOAOIIBEHHOM OITOJI3HE:
a) YaCTHUYHO IMPOXOJUT 110 TCIY OTBAJIA, 6) YaCTUYHO 3aXBAaTbIBACT IIOJOLIBY OTBAJIa,

B) HE JIOCTUTAET MOAOUIBBI OTBAJIA.

9 JlepopManiusi «<HAANMOAOMIBEHHOT'0 OMOJI3HS» XapaKTepPHA ISl 0TKOCOB:
a) OTBAJIOB; B) yCTymOB OOpTa Kapbepa.
0) 60pTOB Kaphepa;
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10 Jdedopmanusi MOAOMIBEHHOI0 ONOJI3HS XapAKTEePHA /1JIsl BHEIIHUX OTBAJIOB:

a) Ha TIMHACTOM OCHOBAHUH; B) Ha CKQJILHOM HaKJIOHHOM OCHOBaHUH.
0) Ha CTOMCTOM HAaKJIOHHOM OCHOBAaHHH;

11 Bo3mokHo¥ gepopManueii 0TKOCA 0TBAJA CKAJIbHBIX MOPO HA IJIMHUCTOM OCHOBA-
HUM SIBJISIETCS:
a) TOJIOIIBEHHBIN OIOJI3EHb; B) HAQ/ITMOONIBEHHBIN OTIOJI3EHb.
0) MOOIOIIIBEHHBIH OII0JI3CHb;

12 Kakoii Buja nedopManuii XapakrepeH 1Jisi OTKPBLITOr0 crocoda pa3padoTku
a) TITYOMHHBIN OIOJI3EHb

0) omoa3eHb U30TPOMHOIO MacCHBa

B) OILIIBUHA

T') IOBEPXHOCTHAS IPO3US

Kiarou k Tectam

1 a,0,B,T
2 a,0,B
3 B

4 §

5 0

6 B

7 a,0,B
8 0

9 a

10 0

11 0

12 a,0,B,T

Tect Ne 2
VYka3aTh BEpHBI OTBET U JaTh paciiu(PpoBKYy 0003HAUECHUIN B HEM.

1. Pe3yabTHPYIOLIMIA Yol 0TKOCA BBIMYKJIOI0 Npoduisi 60pTa Kapbepa U yroJ ycTroi4u-
BOI'0 IVIOCKOI'0 0TKOCA JIJISA OAHMX M TeX K€ HHKEHEPHO-Te0JI0rH4eCKUX YCJIOBMIA:
a) paBHBI; B) yTroJl IUIOCKOTO OTKOCA MEHBbIIIE.
0) yroJ IIocKoro 0Tkoca 0oJIbIIe;

2. llpnunnamu aedopmannu cyddo3un B 0TKOCAX ABIAIOTCH:
a) HECOOTBETCTBUE YIJIa YyCTOMYUBOIO OT- B) TPELIVHHBIE IOJ3EMHBIE BOJBI B CKAJIbHBIX
KOCa €ro BBICOTE; OpOJax;

0) TPEIMHOBATOCTh ITOPOI;
) pert POx; F) IIOA3CMHBIC BOJbI B c1a00 CBSA3HBIX mopo-

Jax.
3. lepopmanuu oOpymIeHUsI XapaKTEPHBbI JIS:
a) CBIITyYUX MOPOJ; B) CKQJIbHBIX U MOJTYCKAJIBHBIX TPEIIMHOBATHIX
0) MATKUX CBSI3HBIX TTOPO]I; IIOPOX.
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4. CBaiiHoe yKpeIieHHe YCTYIIOB HCIO0JIb3YyI0T:

a) JUIsl YKPEIUIEHUSI OTKOCOB TJIMHUCTBIX 0) s YKpeTJICHHUS OT/ICJIbHBIX CTPYKTYPHBIX
OpOI; OJIOKOB;

B) JUISl YKPEILJICHUS PBIXJIBIX MTOPOJI.

5. H606X0)1HMaﬂ AOMOJHUTEJIbHAdA YACPKUBAOIIasi CUJIa AF , Co3JaBacMasi MCXaHHNYEC-

CKHUM KpeEnJiceHueM OTKOCOB, OﬂpeL[eJIﬂeTCH:
a) AF = &g;a” —K%, ) Foe B) AF = (K& _K*, )-F,,
6) AF = (K5, —K227)-F_,, ;

6. AHKepnoe YKpemaeHue yCTynmoB HeJAb3d UCNIOJb30BaTh AJIsA:

a) MATKUX ¥ PBIXJIBIX IOPO/T; B) MOJYCKAJBHBIX CJIa00 TPEIIMHOBATHIX TOPOJ.
0) CKaJIbHBIX CPEIHE TPEIIMHOBATHIX TIOPOT;

7. YeTOoYMBOCTh BOTHYTHIX B IJIaHEe OOPTOB Kapbepa M0 CPABHEHHUIO € YCTOHYHUBOCTHIO
NPSMOJIMHEHHBIX B IJIaHe OOPTOB:

a) BBIIIIC; B) HUXKE;

0) oguHaKOBas

8. Martepunanom it KOHTpGopca CIIyKUT:

a) 6eToH; B) TaJIbKA;
0) meOeHp' T) MECOK;
1) TJIMHA.

9. CHuMKkeHHE HeﬁJ’lal"Ol'lp]/IﬂTHOFO BO3/elicTBUS B3pbIBa HA MACCUB MOKET JOCTUTaTCH:

a)yBEJIMYEHUEM MacChl OJ1- 0) IpUMEHEHHUEM KOHTY- B) UCKJIFOYEHHUEM 3aMe]IH-
HOBPEMEHHO B3pPBIBAEMOT0 HOTO B3pBIBAHUS HAKJIIOHHBIX  TEJIEH B CXEME KOMMYTALlUU
3apsna; CKBaYKUH; 3aps0B BB;

10. BeicTpocxBaThIBalOIIME HEMEHTHI HCIOJIb3YeTCs 1 YIPOYHEeHHUS:

a) CBIITYYHX MOPO/I; B) TPEIIMHOBATHIX CKAJTBHBIX MTOPOI.
0) MATKHX TJTUHHACTBIX TTOPO/T;

11. II'be30MeTpUYecKHii YPOBEHb IOBEPXHOCTH BOJAbI B CKBAKMHAX XapPAKTEPEH 1JIf:

a) HATIOPHOTO TIJIACTA; B) HAIIOPHOTO U OE3HATIOPHOTO IIACTOB.
0) 6e3HanmOPHOTO IJIaCTa;

12. Cuibl cOnpoTHBJIECHNS, BO3HHUKAIOIIME NP JABUKEHUM BO/JbI Yepe3 rOPHYI0 NMOPOAY
XapakTepu3yer:
a) ko3 pHUIHEHT BOAOTIPOBOAUMOCTH; B) KOO GUITUEHT PUIBTPALIUH.
0) K03 HUIIHECHT YPOBHEIPOBOAHOCTH;
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13. CxBaskuHbI NPOiiICHHBIE U3 Kapbepa VI CHATHA BbICOKHX HANIOPOB B MOJ0IIBE Ka-

phepa U B IpUOOPTOBOIi 30He HA3LIBAIOTCS:
a)CaMOM3TUBAIOIIMMUCS CKBOXKMHAMMU; 0) IOTJIOMIAOIIMMH CKBRXKHMHAMU.

14. {na npegoxpanenusi padoyero ycryna u npu3adoiiHOro NpocTPpaHCTBA OT MOA3eM-
HBIX BO/I HCIIOJIb3YIOTCH:

a) npuOOpPTOBast IpEHAXKHAS TPAHIIIES; B) OTKPBITHIN BOJAOOTIIMB.

0) koHTpdOpC;

Kiarou k Tectam

Tecm Ne 2
Homep | Homep seproro otse- PacmmpoBka 0603HaueHmit B hopmyie
BOIIpOCa Ta
1 a
2 r
3 B
4 0
K5y ,Kg;a'” - IpUHATHINA U QakTiy. KodddureHT 3amnaca
5 0 YCTOMUYMBOCTH OTKOCA, Fgpg - CyMMa J€HCTBYIONIMX CABHUIa-
FOIIUX CHII
6 a
7 a
8 0
9 0
10 B
11 a
12 B
13 a
14 a
Tect Ne 3

VYka3aTh BEepHBI OTBET U JaTh paciiu(PpoBKy 0003HAUECHUI B HEM.

1. Jedopmanus «HAAMOJOMIBEHHOTO OMOJI3H» XapaKTePHAa JJIf 0TKOCOB:
a) OTBAJIOB;
0) 60pTOB Kaphepa;

B) YCTYNOB OOpTa Kapbepa.

2. BbIHOC YacTHIl OPO/ U3 MPUOTKOCHOT0 MACCHBA MOJA3eMHbLIMH BOJXaMH — 3TO Aedop-

Malnus:

a) GUIBTPAIIMOHHOTO OTOJI3HS;
0) OTUIBIBaHMUS;

B) MeXxaHU4eCcKO# cyddo3un.
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3. HOBerHOCTb CKOJIbKCHHSA B OTKOCE OTBaJIa MNPU NMOJOIIBCHHOM OIIOJI3HE:
a) YaCTUYHO IMPOXOAUT HUKC ITOJOIUIBBI OT- 6) YaCTU4YHO 3aXBaTbIBACT IIOJOIIBY OTBajia,

BaJa;
B) HE JOCTUTAET MOJIOIIBBI OTBAJA.

4. Bo3mo:xHO z[eq)opMauneﬁ O0TKOCa 0TBaJIa CKAJIbHLIX NOPOJd Ha TJIMHUCTOM OCHOBa-
HHUMU ABJIHACTCH:

a) TOJIOIIBEHHBIN OIOJI3EHb; B) HA/IMTOONIBEHHBIN OTOJI3EHb.
0) MOOIOIIIBEHHBIH OII0JI3CHb;

5. OcHOBHOM NpUYMHOI AedopMALMH OMOJI3HA OTKOCOB SBJISAETCSH:

a) HaJIM4Ke KPYIMHBIX TEKTOHUYECKHUX Tpe- 0) yBlaXHEHHE MAaCCHBa, CIIOKEHHOTO MSTKHU-
IIMH B CKAJIbHBIX U MOJYCKAIBHBIX O- MU CBSI3HBIMHU TIOPOJaMHU;
ponax;

B) HHTCHCHBHAA TPCIIMHOBATOCTD.

6. Han6oJ1ee BLITOAHBIM € IKOHOMHMYECKOH TOUYKH 3peHHsl ABJIsIeTCHA OOPT C:
a) MPSMOJIMHEHHBIM TTPOdUIIEM; B) BBITYKJIBIM TTPODHIIEM;
0) BOrHYTBIM TTpoduiiem.

7. B 6onvmuncmee ciyuaees yenvt nocawienus 6opma Kapvepa u3 ycaoeus pameuieHus
boepm cocmaenaem:

a) 30-40 rpaaycos; B) 60-70 rpamycos.
6) 50-60 rpagycos;

8. CpaiiHoe yKkpenJieHHe YCTYIOB HCIOJIb3YHOT JIJIs:
a) Ype3BbIUANHO TPEIIMHOBATHIX CKAIBHBIX  0) 1200 TPEIIMHOBATHIX CKAIBHBIX
TIOPOJI; TIOPOJI;

B) MATKUX CBSA3HBIX TIOPOJ.
9. AHKepHOe YKpeIIeHHe YCTYIOB IPUMEHSIOT IS

a) €1a00 TPEIIMHOBATHIX CKAJIBHBIX MIOPOJ € B) CHJIBHO TPEIIMHOBATHIX MOTYCKAIbHBIX
MaJieHUEeM TPELMH B BbIpaOOTaHHOE MOPO/1 C aJICHUEM TPELUH B BhIpabOTaH-
MIPOCTPAHCTBO; HO€ ITPOCTPAHCTBO.

0) CBITTyYHX TTOPOJI;

10. UckycTBeHHBbIE yJaBiMBawMe O0epMbl Ha 0OpTax Kapbepa HCHOJb3YHOTCH IJIs
nperoTBpalIeHus
a) 0Ca/ioK; 0) ormo3HeN; B) OCHITIaHHS.

11. KonTpdopchl HCTOJIB3YIOTCH ISl TPeI0XPAHEHHS YCTYIIOB OT:
a) OIOJI3aHus; 0) mpocaakuy; B) OCBITTAHHUS.

12. IIpoyHOCTH Ype3BBIYANHO TPEIMHOBATHIX CKAJBHBIX NMOPOJ MOXKHO YBEJIHMYHTH 3a
cyer:

a) OUTyMH3aINH; 0) cCHIIMKaTH3AINH, B) LIEMEHTALIUH.
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13. lenpeccHOHHBIH YPOBeHb MOBEPXHOCTH BOJbI B CKBAKMHAX XapaKTepeH 1Jis:

a) HaIIOPHOT'O TIACTa;
0) 6e3HANOPHOrO IIacTa;

B) HAIIOPHOT'O U OE€3HAINOPHOrO IIACTOB.

14. Cuanl CONMPOTUBJICHUSI, BOSGHUKAKIIUE IMPU NBUKCHUMN BOAbLI Y€PE3 TOPHYIO IMOPOAY

XapaKkTepu3yeT:
a) ko3 pHUIHEHT BOAOTIPOBOANMOCTH;

0) K03 HUIIUECHT YPOBHEIPOBOAHOCTH;

B) K03((HUIIMEHT PUIBTPAIUH.

Kiarou k Tectam

Tecm Ne 3
1 a
2 B
3 0
4 §
5 0
6 B
7 a
8 0
9 a
10 B
11 a
12 0
13 0
14 B

3agaHusi M MCXOIHBIE JaHHBIE VIS BHITIOJTHEHHSI MPAKTHYECKUX PadoT Mo JAMCIHU-
naune «['eoMexaHnYecKkoe 0600CHOBaAHHE YCTOIYMBOCTH NPUOOPTOBOTO MAaCCHBAY.

3agaua Nel

PaccunTaTh mapaMeTphl U COCTAaBUTH MACIOPT CBAMHOTO YKPEIJICHUS HA y4acTKe
ycryna anuHoit 120 m. [Inuna ykpennsemoro ydyactka 150 m. [IpouHocTs 6eToHa Ha
cpe3 5 MIla. IIpouHocTHBIE CBOMCTBA MOBEPXHOCTH OCJIAOJICHHUS U MIOTHOCTh MOPOJT
YTOUHUTH y mpemnogaBarens. [lapameTpsl ycTynma ¥ MOBEPXHOCTH OCHaOJNEHUS MOKa-

3aHbl Ha puc.l.

8 M

&
<

»
>

)

B=35" T

70°

20 m

Puc.1. Cxema momepeyHoro ceueHus yctymna: 1- 0TKoC; 2 - MOBEPXHOCTh OCIa0ICHUS

3agaua No2

PaccunraTh mapaMeTpbl U COCTAaBUTh NACHOPT YKpEIJEHHs ycTyma KOHTpdop-
coM. Bricora yctyna 10 M, yron orkoca yctyna 55°. JlnmHa yKpemiaseMoro ydacTka
250 M. OcTanbHbIE UCXOJAHBIE JaHHBIC Y IPENO1aBaTEN .
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b \ 1 2
Puc.2. Ilonepeunoe ceyeHrue ycTymna, yKpenjaeHHoro KoHTpdopcom: 1 - nuHuA
CKOJIBXXEHHS B YCTYIE; 2 - HEHTP TAXKECTH KOHTpPopca; 3 - cpenHss MUPUHA KOHTP-

dopca

3amaua Ne3

PaccunTaTh mapaMeTpsl KOHTYpPHOU (KOJBII€BOI) APEHAXXHOW 3aBECHl U3 BEPTH-
KaJbHBIX COBEPIICHHBIX CKBAXXUH, 00ECIEUUBAIOIINX JOCTATOUHOE MOHUKEHHUE YPO B-
HsI TPYHTOBBIX BOJ] B IIEHTPE CUCTEMBI 10 KOHIIAa CTPOUTEIILCTBA Kaphepa.

HauepTuth cxemy 3aBechl B macmrabe 1:2000.

OmnpenenuTh BpeMs OT Haudaja JApeHaka J0 JOCTHKEHHUS pacueTHOrO MOHMKE-
HUA.

CkBaXXMHBI PACIIOJIOXKEHBI 0 KOHTYPY Kapbepa Ha paccTosiHuu 40 M OT KOHTYypa
kapbepa. OCylmIeHHBI BOJOHOCHBIM NJIACT MMEET BEPTHUKAJIbHYIO MOIIHOCTH 42 M.
HcxonHble mapaMeTpsl AJs pacyeTOB 3aJal0TCs MPENoJaBaTeIeM.

Ro

A
Y

P
<

Puc.3. Cxema konbLeBON ApeHaxXHOWN 3aBecChl
a) B 6e3HanopHbIx ycnosusx; 6) B HanopHbix ycnosuax: CYIB -ctatnyecknin yposeHb noa-
3eMHbIX BoZA; 1 - guameTparnbHO pacnonoXeHHble ApeHaXHble CKBaXXWHbl KOMNbLIEBOW 3aBECHI;
2 - Kapbep Ha MOMEHT cauyu ero B 3KCnnyaTawumio
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3agaua Ned

Ha o6BonHeHHOM pabodeM ycTymne rIMUHUCTHIX MECKOB MPOAeHa olepeKarmas
IpeHaxkHas Tpaniies. TpeOyeTcss IOCTPOUTH HA MOMEPEYHOM CEYEHHUHU YCTyla KOHEY-
HO€ ¥ NPOMEKYTOUHBIE MOJIOKEHUSA AECNPECCUOHHBIX KPUBBIX uepe3 Bpems i, t1 u L.
PacueTHble TOYKU NENPECCUOHHBIX KPUBBIX NMPUHITH HAa pacCTOSHUU X1 OT TpaHIICH:
X; = O,S*Rt; Xy = O,5Rt, X =R

rae Ri - pacuerHslil pagnyc IenpecCMOHHOW BOpOHKHU, M. OmpeneiauTh NPUTOKHU
BOJIbI Ha 1y -, - u t3-€ cyTku. McXxoaHble yCIIOBUS 3a/1al0TCS MPEIOIaBaATEIEM.

Omnepexaromas aApeHa)xHasi TpaHIIes Ha pabouyeM ycTyne npeaoTBpallaeTr moma-
JaHWE MOJI3EMHBIX BOJl B 00JIaCTh MPU3MBI CKOJIBKEHHS yCTYIIA.

Haun6onpmasa 3¢ ¢dpexTuBHOCTh OCYIIEHUS AOCTUrAETCs 3ariyOjieHUueM JHa TpaH-
e B MOJOUIBY BOJOHOCHOTO acta (puc.4).

=

y

X / /
- g 4 5

R

<
<

\ 4

Puc.4. Cxema ocymieHus IpeHaXHOW TpaHIieei: 1 - onepexaromas IpeHaxHast
TpaHies; 2,3 - 1enpecCUOHHBIE KPUBBIE A0 U MOCJE OCylIeHHUs ;4 - MoJ01MBa BOJOHOC-
HOTO IJ1acTa; 5 - KPOBJsS BOJOHOCHOTO IJIAaCTa B HAIOPHBIX YCIOBUIX
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7. OueHoYHbIEe CPeCTBA J1JIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTAMHU
a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHUs MPOMEKYTOYHON aTTeCTAlNH:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBa

OIIK-9

BJIaJCHUECM MCTOJaMU aHaJIMn3a, 3HAHHUEM SaKOHOMepHOCTCfI MOBCACHUA U YIIPABJICHUA CBOMCTBaMH TOPHBIX TOPOJA U COCTOAHUEM MACCHBA B ITPOLICC-
cax ,Z[O6BI‘H/I u nepepa60TKH TBCPABIX IMOJIC3HBIX NCKOIIACMbIX, d TAKIKEC IIPHU CTPOUTCIILCTBE U SKCILNIyaTalluH ITOA3CMHBIX COOPY)KCHI/Iﬁ

3HaTh - (pu3MKO-MEeXaHMYECKHE CBOMCTBA M KJIAC- Ilepeuenv mem u 3a0anuii 011 NOO20MOBKU K IKIAMEHY:
cu(UKalUU TOPHBIX IMOPOJA U XapakTepH- 1. Onon3uu 60pTOB KapHEBOB
CTHKHU IIOPOJIHBIX MaCCHBOB 2. ledopmarusi GOPTOB KapbepOB MO BIMSHUEM BOJIBI
- METOJbl HUCHBITAHUN TOPHBIX TMOPOJ U 3. Ocblny, TPOCAJIKHU, OCAIKU
CTPOUTENIbHBIX MaTEPUaJIOB 4. Onoa3H" OTBAJIOB
- OCHOBHBIE 3aKOHOMEPHOCTHU Pa3BUTHS
neopmaluii 0TKOCOB OTKPBITHIX BBIPa0O- Boinosinenue Tecra Nel
TOK
YMersb: - Mcnonp30BaTh CIpaBOYHYIO JIUTEPATYPY PaccuurtaTh mapaMeTpbl U COCTaBUTh MACMOPT YKPEIJIEHUS yCTyIa KOHTp-

JUISL OIIPEJIEIIEHNs] CBOMCTB TOPHBIX MTOPOJL
U YCTOHYMBBIX TapaMeTPOB BbIPAOOTOK

- IPOBOAUWTL HUCIIBITAHUSA TOPHBIX ITOPOI U
CTPOUTENIBHBIX MAaTEPUAJIOB IIPU MCCIEN0-
BaHUU UX (1)I/ISI/IKO-MGX3HI/I‘-I€CKI/IX CBOI\/’ICTB,
000CHOBBIBATh NMapaMeTPbl YCTOHUUBBIX
BBIPa0OTOK;

-aHaJIM3UPOBATh NHKEHEPHO-
re0JIOTMYECKHE YCIOBUS Pa3pabOTKU Me-
CTOPOXKJICHHH, 000CHOBBIBATH MAPAMETPHI
YCTOMYMBBIX OTKOCOB OOPTOB M YCTYIIOB
KapbePOB, ONPEAEIATH 3aI1ac yCTOMUUBO-
CTHU OTKOCOB OTKPBITBIX 'OPHBIX BI)Ipa60-
TOK Y OTBAaJIOB

dbopcom. Bricora yctyna 10 m, yron otkoca ycrtyna 55°. JInuHa ykpeniaseMoro
ydgacTka 250 M. OcTanbHble UCXOJHBIE TaHHBIE Y MpenoaBaTens.

b \1

YKPEIJIEHHOTO KOHTPPOpcoM: 1 - TUHUS CKOJBXEHHUS B YCTYyIE; 2 - LEHTP TsxKe-

Puc.1l. Ilonepeynoe ceyeHue ycryma,

CTU KOHTpdopca; 3 - cpeaHss mupUHa KOHTpPopca
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

Bnaners:

- COBPEMEHHBIMH METOJAMU UCCIICIOBAHUS
(bu3UKO-MEXaHUYECKUX CBOWCTB TOPHBIX
MOPOJI U CTPOUTEIIbHBIX MAaTEPUAJIOB;

- FEOMEXaHNYeCKUMH METO/IaMU 000CHO-
BAHUS BBICOTHI U yTIila OTKOCOB

- COBPEMEHHBIMH METOJaMHU  OLIEHKHU
YCTOMYMBOCTU OTKOCOB YCTYIIOB U OOPTOB
KapbepoB,;

YcpeaHeHnue cBOiCTB IOPOJ B MacCUBe
WNnxeHepHble METO/BI PACYETOB YCTOWUMBOCTH OTKOCOB OPHUEHTHPOBAHBI HA OJIHOPOJ-
HbI MaccuB nopoa. Iloatomy /st MaccuBa GopTa C pa3IUUHBIMHU JIMTOJOTMYECKUMU
Pa3HOCTSIMH MOPOJ TPeOyeTCs ONpeeeHne CPETHEB3BEIICHHBIX XapaKTePUCTUKC, @,V .
Jis ycpeaHeHus: UCIob3yI0T OPUEHTHPOBOYHO MOCTPOSHHBIE OTKOC OOopTa M JiH-
HUIO CKOJNIbKeHHMsI. [[1s1 3TOro mpuHUMArOT yroj oTkoca Oopra o,= 35-45° [2, c. 61] u
CTPOAT JUHUIO pe3yibTupyromero orkoca OA (puc. 2).

\ i g y h,
\ i 21 It h, |™
\ 7 'o KB,
\ v |
\ v . v 2 m
, o -
\ + h 3
| 7
t &
\$ | A8,
+\\ + ) 3 m,
"‘\‘ \s
+ \ 7 0
+
\ )
& A
o)

OT TOYKM A OTKJIQJBIBAIOT TOPH3OHTATIHLHOE PACCTOSIHUE OT BEepXHEH OpOBKH, MpU-
MepHo paBHoe 0,25H (touka B), u mpoBoasat miaBayo ayry BO Takum 06pa3om, 4To0bI

KacatenbHbBIe K Hell B Toukax O u B cocrapmsiu YTroJ, paBHBIfI BCIIMYHHC.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

O’=45°-§ (5)
r€ @- YroJi BHYTPEHHETO TPEHUS TE€X MOPO, KOTOPhIE COCTABISIOT OOJIBIIYIO YaCTh
MaccHBa, rpa.
Hnst aroro crpost iyun Oo u BB 1 BocctanaBnuBaioT kK HUM B Toukax O u B nep-
MEeHIUKYIApbl. Touka nepeceueHus nepreHIuKyIspoB sBisieTcss neHTpom ayru OB.
VYcpenHeHHoe yieabHOE CLEIIEHHE

St Crxdy
2i=11" g
Z?:1€I ( )

rae C;- yIOeJIbHOE CLEIUIEHHE B MacCHUBE T€X IOpPOJ, KOTOPbIE COOTBETCTBYIOT 1-M
OTpe3KaM ITOCTPOCHHOM JIMHUM CKOJIbKeHUs1, MIIa;
¢,- IUTMHA I-T0 yYacTKa JJMHUH CKOJIBXEHHS, KOTOPBI COOTBETCTBYET 1-My THIY I10-
pox, M;
N - YUCIIO Pa3HOCTEN MOPOJI, IEPECEKAEMBIX JIMHUEN CKOJIbKEHUS.

y,[[eJ'IBHBIfI BEC opoJ nNpru rOPU30OHTAJIBHOM H ITOJIOTOM 3aJICTaHUU CJIOCB YCPCIOHA-
€TCA B COOTBETCTBHUHM C UX MOITHOCTBIO

7221:1 mi*y; (7)

n
Yi=1Mmi

rJie M- BepTUKAIbHAS MOIIHOCTb I-T'0 CJIOS TOPO/I, M;

7- YAENbHBIN BeC MOPOI i-r0 CIo, H/M3;

N - 9UCIIO CJIOEB MTOPOJI, MOMABIINX B MPU3MY CKoJbxkeHuss OAB.

Jlns ycpenHeHus yria BHYTpeHHero TpeHws Tpedyercs mpusmy OAB pasnenutsb
BEPTUKAJIbHBIMU JIMHUSIMU, BBIXOMSIIIMMU U3 TOYEK NepeceueHust kpuBord OB ¢ koHTak-
tamu cioeB nopoa (muuuu Cc u Dd). B pesynbrate opueHTHPOBOYHAS PU3MA CKOJIb-
JKEHHUs pasjeseHa’ Ha BepTukaibHbie 00ku: 1- DAB; 2 - CcDd; 3 - OacC. [{ns kaxxaoro
OJI0OKa HAXOAT HEHTP TshKecTH (Touku 1,2,3) M MPOEKTUPYIOT WX BEPTUKAIBHO HA JIU-
HUIO cKosbkeHus (Touku 1',2',3"). Iy 3TUX TOYEK pacCUMTHIBAIOT HOpMajbHbIe Hampsi-
YKEHUS
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

0; =¥, * hy * cos?p; (8)
IJIe Y;CpenHuil yaeabHbIi Bec mopo/ i-ro 6goka H/m?
h;-BbicoTa i-ro OJIOKa, 3aMEpeHHasl [0 BEPTHKAJIC,IPOXOJIICH Yepe3 HpPOSKIHU
LEHTPOB TsikecTH 1°,2°,3” Mm;
[i-yro HaKJIOHA JINHUU CKOJIBXKEHUS B i-i TOUKe I-ro Ooka
VY aenpHbIl Bec MOpPOA B KaXKIAOM OJIOKE JODKEH OBITh YCPEIHEHHBIM, €CJIM B HEro
MIOTIO/IA0T PA3IMUHBIE CIIOU
DO
rre f,, - momazp i-ro GJoka B IOMEPEIHOM CEUCHHH, M’
fy~ TIUIOIIA/1b, 3aHMMaeMas y -i IopoJioii B i-M OJIOKe, M
¥y~ YAEIbHBIA BEC y-1 IIOPOJIBI, H/M®m
M - YUCIIO CJIOEB OPOJI, BXOMAIINX B BEPTHKAJIbHBIN I-if 0J0K. Hampuwmep,
JUISL BTOpOTO OJI0Ka

7= fccap £y, + fccap x v, (10)
f CDE fcEDA
rae y, [/l ]- rmunaucteie mopoasl, H/m™,

Y2~ IECUAHO-TJIMHUCTBIE TOPOAbI, HM.

BennunHa ycpeTHEHHOIO yrila BHYTPEHHETO TPEHUS
_ N poxg ok .
p = acrtg B lir0it199; (10)

i bixo;

@ = acrtg DI (10)

n
Yiz1ti*o;

IK-7

YMEHHUEM OIpeNieNATh MPOCTPAHCTBEHHO-TEOMETPUYECKOE IMOJIOKEHHE OOBEKTOB, OCYILECTBIISATE HEOOXOAMMBIE T€0/Ie3MYeCKHe M MapKIIehHaepcKue
M3MepeHusi, 00pabaTbiBaTh U MHTEPIPETUPOBATH UX PE3YIbTATHI
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA

KOMIETEHINH

3HaTh: - YCJIOBHS IPUMEHEHUS U3BECTHBIX CIIOCO- Ilepeuenv mem u 3a0anuii 01a n0O20MOGKU K IK3AMEHY:
0OB MPOEKTUPOBAHUS KapbepoB, obecrie- 1. KoncTpykius 60pTa Kapbepa
YUBAIOUINX WX 0€30MacHYIO HKCILTyaTaIHIo 2. Pacuer mapamMeTpoB yCTOMUMBBIX OOPTOB C YUETOM UX KPUBOJUHEHHOCTH B
IIPY MUHUMYME BCKPBIIIHBIX paboT IIaHe
- YCIIOBUS UCTIOJIb30BaHUSI MHKEHEPHBIX
Croco0O0B YKPEIUICHHS YCTYIIOB U YIIPOU- BoinosiHeHue Tecta Ne2
HEHUS UX TOPOJI
- OCHOBHBIE CTIOCOOBI U JIPEHAKHBIE CXEMBbI
peIoXpaHeHHsI MacCuBa OOPTOB OT BOJIBI

VYMerTh: - BBIIOJHATD Pacy€Thbl IO YKPCIIJICHUTIO Paccuurars napaMeTpbl U COCTABHUTBL IIAaCIOPT CBaMHOTO YKPCILJICHUA Ha

YCTYIIOB,;

- BBIIIOJIHATB PACcYEThl 1 00OCHOBAaHUE
CXEM YKpEIUICHHs! YCTYIIOB;

- BBINOJIHATH pacueTbl U O0OOCHOBaHHE
CXEM YKpEIUIEHHsI YCTYIOB; IapamMeTpOB
JPEHAXHBIX CXEM;

yuacTke yctyna aauHod 120 m. Jnuna ykpemisemoro ydactka 150 m. Ilpou-
HOCTh OeToHa Ha cpe3 5 MIla. [IpoyHOCTHBIC CBOWCTBA MOBEPXHOCTH Ociadiie-
HHS ¥ IUIOTHOCTh MOPOJ YTOUHUTH y mpemnonasatens. [lapameTpsl ycTyna u mo-
BEPXHOCTH OCJIA0JIEHHs MMOKa3aHbl HA PUC.2.

8 M

, 7 p=35’ T

20 m

A
A\ 4
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CTpyKTypHBIii

OneHouHble CpeCTBA

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS
KOMIICTCHIIUH
70°
Puc.2. Cxema monepeyHoOTO CeueHus ycTyma: 1- oTkoc; 2 - TOBEPXHOCTh 0Cliald-
JICHUS
Bnaners: - MCTOJMKaMH pacyueTa YKpPCIJICHHU YCTY- OnpepeneHve onTMMansLHOro yrna
[OB: pe3ynbTUpyloLero otkoca 6opTa
4 ~
- COBPEMEHHBIMHU METOIAMH YIIPABICHUS Mexay BbICOTOM OTKOCA M €ro Yriom HaknoHa K ropu3oHTanu CylluecTByeT CBA3b, 3aBUCS-
COCTOSHIEM MACCHEA TODHIX OO Las ot cBoMcTB nopoa maccuea a=f (H,C,7, ) OTa 3aBUCMMOCTb NpeacTaBneHa rpaduyeckn B
p POA, HOPMaTMBHOW OAOKYMEHTaLIMN.
- HaBpikamu uCIoNb30BaHUs CIELHAIH3H- [Ona onpeneneHns onTUMarbHOroO yrna oTkoca TpebyeTcs onpeaenuts MacwTtab rpaduka
POBAaHHBIX IIPOIPAMMHBIX KOMIIJIEKCOB IIO | (OTHOCUTESIbHYIO BLICOTY OTKOCA)
YIOPABJICHUIO COCTOSIHUEM MacCHBA FOPHBIX H= - 1)
90(p)
HIOPO/I. !
roe H - BbicoTa oTkoca npoekTupyemoro 6opTta, M;
Hgg(p)- BbICOTA BEPTUKANBHOIO OBGHaXKEHNst Nopoz C y4eToM HeobXxoanMoro 3anaca ycTou-
YMBOCTH, M.
BenunuunHa Hgop) onpegenserca pac4eTHbIMN CBOVICTBAMW YCpeOHEHHbIX Nopod C, 1 ¢,:
2 C tgop
H=—; = arctg— (12
W O 9%, 12
rae Ksy- koadpULMEHT 3anaca yCTONYNBOCTU, MPUHATHLIN B COOTBETCTBMM CO CPOKOM CITyX-
Obl OTKOCa
Hoop) = =2 % ctg(45° — 2) (14)
0@ =7, g 2
IICK-3.4

CIOCOOHOCTBIO pa3pabaThIBaTh OT/IEIbHBIE YACTH IPOEKTOB CTPOUTENHCTBA, PEKOHCTPYKIIUU U TIEPEBOOPYKEHUSI 0OBEKTOB OTKPBITHIX TOPHBIX pabdoT,
MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAIHIO C y4eTOM TpeOOBaHUN MPOMBIIIIEHHOM 0€3011aCHOCTH
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA

KOMIIETCHIIUH

3HaTh: - [lepeueHp HOPMATUBHON TOKYMEHTALUU Ilepeuenv mem u 3a0anuit 011 NOO20MOBKU K IK3AMEHY:
110 CTPOUTEIBCTBY, PEKOHCTPYKIUHU U TI€- 1. OGecnieuenne ycTounBocTy mpu BeaeHuu bBP
PEBOOPYKEHUIO O0BEKTOB OTKPBITHIX TOpP- 2. MexaHuueckue crocoObl YKpeIIeHHs] OTKOCOB
HBIX paboT 3. YrpouHeHHe MacCcuBa TOPHBIX MOPOJ U U30JIALIUS TIOPOJ OTKOCOB
- HopmaTuBHYIO0 TOKYyMEHTALUU 110 CTPOU- 4. Metoibl 0OecrieyeHs] YCTOMYUBOCTH OTBAJIOB
TEJNbCTBY, PEKOHCTPYKLIUU U TIEPEBOOPY- 5. Buibl BOJbI B TOPHBIX MOpOAaxX
KEHUIO0 00BEKTOB OTKPBITHIX TOPHBIX pa- 6. OCHOBHbIE IIPEICTABICHUS O ABUKCHUH MOJ3EMHBIX BOJI
oor; 7. PacueThl BOAOMPUTOKOB K KapbepaM U JIPEHAKHBIM CHUCTEMaM
- Ocobennoctu 0opMIICHHS TEXHHUECKON 8. TexHuueckue cpeacTBa OCYIICHUS
JIOKYMEHTAIlMU B COOTBETCTBUU C TpeOOBa-
HUSMH HOPMATUBHOU JOKYMEHTALINH. BoinosiHenue Tecta Ne3

YMers: - Bo1OpaTh HE0OX0 UMbl HOPMATUBHBIH

JIOKYMEHT COOTBETCTBYIOIIUI pa3padaTsl-
BAE€MOM 4aCTH MPOEKTA;

- PazpabaThiBaTh OT/AEIBHBIE YACTH MPOEK-
TOB CTPOMUTEILCTBA, PEKOHCTPYKIIUU U TIe-
PEBOOPYKEHHSI 0OBEKTOB OTKPBITHIX TOP-
HBIX padoT;

- PazpabaThiBaTh OT/AEIBHBIE YACTH MPOEK-
TOB CTPOMUTEILCTBA, PEKOHCTPYKIIUU U TIe-
PEBOOPYKEHHSI 0OBEKTOB OTKPBITHIX TOP-
HBIX Pa0OT, IPOEKTHYIO U TEXHUYECKYIO
JOKYMEHTAIUIO C YY€TOM TpeOOBaHUMA
MIPOMBINIIIEHHON 0€30M1aCHOCTH.

Paccuutate mapameTpsl KOHTYpHOH (KOJBIIEBOI) ApEHaXHOM 3aBeChl U3
BEPTUKAIBHBIX COBEPIIEHHBIX CKBaXWH, 00ECTEYMBAIONIUX JOCTATOYHOE TOHH-
K€HHUE YPOBHS I'PYHTOBBIX BOJ B L[EHTPE CUCTEMBI A0 KOHIA CTPOUTEIHCTBA Ka-
pbepa.

Haueptuts cxemy 3aBechl B macmrtade 1:2000.

OnpenenuTh BpeMs OT Hadaja JpeHa)ka OO0 JOCTHXKEHHS PacueTHOIo IO-
HUKEHHUS.

CkBaXMHBI pPacHoJIO)KEHbl IO KOHTYpPY Kapbepa Ha pacctosiHuu 40 M or
KOHTYpa Kapbepa. OCylleHHbId BOJOHOCHBIN IJIACT UMEET BEPTUKAIBbHYIO MO II-
HOCTbh 42 M. McxomHble mapaMeTpsl IS PACUETOB 3a1aI0TCS MPENOJaBATEIIEM.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

L

a 1 2 |<—> 1
-— CYTB
S ‘
Y y
h, S| |H
A 4
R
R - L
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>

A

o A
i - Bvi j[

l PN

\ A 4

<
<

Puc.3. Cxema Kob1I€BOM IpeHa KHOH 3aBECHI
a) B OE€3HANOPHBIX YCI0BUAX; 0) B HanopHHIX ycinoBusx: CYI'B -craTudeckuii ypoBeHb O~

3C€MHBIX BO/J, 1- ANaMCTPAJIbHO PACHOJJOKEHHBIC JPCHAXKHBIC CKBAXKXHWHDBI KOHLHGBOﬁ 3aBC€ChI, 2

- Kapb€p Ha MOMCEHT CJla4yu €ro B dKCIJyaTalnuro
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Ha o6BonHeHHOM pabodeM ycCTyle TJIMHUCTBIX MECKOB IMPOHJAEHA OIepe-
Karomias ApeHakHas TpaHiues. TpeOyeTcs MOCTPOUTh Ha MOIEPEUYHOM CCUCHHUHU
yCTyIla KOHEYHOE U MPOMENKYTOUHBIE MOJIOKEHNUSA NENPECCUOHHBIX KPUBBIX UEpPE3
Bpemsa t, t; u t;. PacueTHble TOUKH AE€NPECCUOHHBIX KPUBBIX MPUHITH HA PaccTO-
saun X1 ot Tpanmeun: X1 = 0,3*Ry; X2 = 0,5R; X =R

rae Rt - pacueTHblll paguyc AenpecCUOHHOW BOPOHKHU, M. OnpeneauTbs NpUuTo-
KU BOJIBI Ha 1 -e, 1-e u t3-€ cyrku. McxonHbie ycnoBUs 3a7ar0Tcs IpenojaBare-

eM.
Omnepexatromas JpeHa)kHas TpaHlles Ha paboueM ycTyne NpeloTBpaliaeT
ImomnmagaHue 1nmoJA3€MHBIX BOJ B o0iacTh IIPU3MBbI CKOJBXXCHHA YCTYIIA.
HanGonpmas >¢pekTuBHOCTh OCyIIEHUS AOCTUTAETCs 3ariyOlieHHeM JHa
TpaHIIEH B MOJOIIBY BOJOHOCHOTO muiacta (puc.4).
3

N
-1
L1

\4

X / /
X 4 5

P »
< »

Puc.4. Cxema ocymeHus IpeHaXHOW TpaHmieeil: 1 - omepexaromas ape-
HaXKHas TpaHmes; 2,3 - JeNpEeCCUOHHBIE KPUBBIE J0 W IOCJE OCYIIEHUs;4- Mo-
JI0IIBa BOJOHOCHOI'O IIacTa; S - KPOBJS BOJOHOCHOIO IUIAacTa B HAMOPHBIX
YCIOBHSIX
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIMH
Bnaners: - ba3oii HOpMaTUBHON TOKYMEHTALUHU 10 Pacuér cymm caBUTaroninx M yIep>KUBaIOMIMX CUJI 110 Hanbosiee BEPOsITHOM -

CTPOUTEIIbCTBY, PEKOHCTPYKIIUHU H ITEPEBO-
OpPYKEHHUIO0 00EKTOB OTKPBITBHIX TOPHBIX
pabor;

- HaBbIikaMu opopmiteHUs OTICTBHBIX Ya-
CTEH IPOCKTHOM JIOKyMEHTAIINH;

- HaBpIkaMu UCIIOIB30BaHUS CIIELIUATN3HU-
POBaHHBIX MPOrPAMMHBIX KOMILJICKCOB aB-
TOMATH3UPOBAHHOTO IMPOCKTHPOBAHUSI.

HUU CKOJIbKEHUSL:
Y aenpHBIN Bec OPOJ B BEPTHKAILHOM OJIOKE OTPEAEISIeTCs KaK CpeAHEB3BEIICH-

Hasg BCIN4YHNHA

Yor = Y1*51 ;}’2 *S2 (20)

TIIC ;- U y,- YIACIbHBINA BEC OPO/I, CIAraroiuX BEPTUKAIBHBIN OJIOK MPU3MBI CKOJIBKE-
HUSA, MH/M3;
S1u S; - momank ceueHust 0JI0Ka, 3aHUMAaeMasi COOTBETCTBYIOIIMMHU ITOPOIaMH, M2
S - oOmas TIoNIa s ceueHus OJIOKa.
YIpOIIEHHO MOYKHO OIPEICIIUTh
Yon = @i *v1+ @2 xy2 (21)
rae gy ¥ (2 - NpubIM3UTENbHAs MO TUIOMIaaM OJ0Ka, 3aHUMaeMasi COOTBETCTBYIOIIUM
THUTIOM TTOPOJ, JTOJH €I
Cuna tsoxectn, MH
Py = by *h;ixy; (22)
VYron casura 3 onpeaensoT 3aMepoM yriia MeXAy KacaTelnbHON B CpeHEN TOUKe
OCHOBaHMS OJIOKA U TOPU3OHTAIBIO (CM. pHC. §)
KacarenbHast cuma siBIsieTCS COCTABISIONIEH CHIIBI TSHXKECTH (CM. puc. 8) U ompenie-
aseTcs
T; = P;  sinf3; (23)
HopManbHasi coCTaBIISIONIAsT CHITBI TSHKECTH
N; = P; + cosp; (24)
Cwiia Tpenus
F.i=N; xtge; (25)
YT0oa BHYTPEHHETO TPSHHS IPUHUMAIOT TOT, KOTOPBIH COOTBETCTBYET ITOPOJIaM B
OCHOBaHUU BEPTUKAIHLHOTO OJI0KA.
JnmuHa nmuanm ckosb)keHus { paBHA TMHE OCHOBaHMS 0J10Ka (cM. puc. 8).
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Y aensHoe cuervienue, MIla, B kax1oM GJ10Ke OMPEeNaiOT MOPOAbl OCHOBAHUS
O1oKa.
Cuna cueruicHus
Fei = 4% C; (26)
VY AepKUBAIOUTUMU CUJIAMU SIBJISIFOTCS CHIIBI TPEHHS U CLETUICHUS
i fyy =X Fr + X K (27)
CrBuraronmMu cujlamMHu siBISIOTCS KacaTtenbHbie T.
CyMMBI CHJT OIIPEJISISIFOT CYMMUPOBAHUEM PACYETHBIX BEIMIMH COOTBETCTBYIO-
umx rpad Tadmn. 4. Torga ko3 duieHT 3amnaca ycroiiunBocta 6opra

DY i e
K. = Z&i=1 i=1 28
3y Z?=1 T ( )

I'ne N-umcio pacyEéTHBIX BEPTHKAIBHBIX OJIOKOB B IIpU3Me cKoibkeHus (N=10-12).
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0) Ilopsinox nmpoBedeHUs] MPOMEKYTOUHOI aTTeCTALMM, NMOKA3aTeJIM U KPUTEPHHU

OlleHUBAHMS:
[TpomexyTounas arrecranus mo aucuuiuimHe «OTKpbITas pa3paboTKa MECTOPOXKIE-

HUM TIOJIE3HBIX MCKOMAEMbIX» BKIIIOUAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIONIUE OLIEHUTH
YPOBEHb YCBOEHHS OOYYAIOIIMMHCS 3HAHUH, U MPAKTUYECKUE 33JaHMs, BBIABISIONINE CTe-
neHb ChOPMUPOBAHHOCTH YMEHHM U BIaJICHUN, IPOBOIUTCS B hopMe IK3aMEeHa.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUYECKUX BOMpoOca.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:
— Ha OLIGHKY «OTJHYHO» (5 0ayuioB) — oOy4arouiuiicsi I1eMOHCTPUPYET BBICOKHI YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYECKOEe M TIIIyOOKOe 3HaHHE
yueOHOro Marepuaia, CBOOOIHO BBIMOJIHAET NMPAKTHYECKUE 3aJaHus, CBOOOJHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSIX TOBBIIIEHHON CIIOKHOCTH.
— Ha OIICHKY «Xopomio» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPeIHUI YpOBeHb cop-
MHUPOBAaHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHSI OCBOCHBI, HO JIOITyCKAIOTCS HE3HA-
YUTEIbHBIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU AHATUTHUYECKUX OMNepalusix, MepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH.
— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET OPOTOBBIN
YPOBEHb C(OPMHPOBAHHOCTH KOMIIETCHIIMI: B X0/€ KOHTPOJBHBIX MEPOIPHITUN JIOIyCKa-
I0TCS OIIMOKH, MPOSIBJIAETCS OTCYTCTBHE OTIENIBbHBIX 3HAHUH, YMEHUMH, HAaBBIKOB, 00y4aro-
IIMHCS UCTIBITHIBAET 3HAUNTEIbHBIC 3aTPYAHEHUS TIPU OTIEPHPOBAHNY 3HAHUSIMH M YMECHUSIMHU
IIPU UX TMIEPEHOCE HA HOBBIE CUTYAIIHH.
— Ha OIICHKY «HEYI0BJIETBOPHUTEIbHO» (2 6amia) — 00yJaronuiics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHyeckoro mMaTepuania, JOMYCKAeT CYIIECTBEHHBIE OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
— Ha OILICHKY «HeyI0BJIeTBOpHTeaIbHO» (1 Oamn) — oOydaronuiics He MOXKET NoKa3aTh 3Ha-
HUS Ha YPOBHE BOCIIPOM3BEICHUS W OOBSCHEHUs WH(POpPMAIMU, HE MOXKET MMOKa3aTh MHTEII-
JIeKTyaJIbHble HAaBBIKU PELICHUs MPOCTHIX 3a/1a4.

8 YuedHO-MeTOAUYECKOE U HH(POPMAIHOHHOE 00ecTieYeHUEe TN CIUTIIMHBI
(Mmoay.s)

a) OcHoBHasi IMTEpPaTYpA:

1. Kazukaes, /.M., Ko3sipes, A.A., Kacnapesn, 2.B., Moduc, M.A. Ynpasnenue reo-
MEXaHMYECKUMHU TMPOIIecCaMu TIPH pa3padOTKe MECTOPOXKACHUN TOJE3HBIX HCKOMAeMbIX
[DnexTponHbIil pecype]: Yuebnoe mocobue. - M.: UznarensctBo «'opHas kauray, 2016. -
490 c.: un. — Pexum pocryna: https://e.lanbook.com/reader/book/101757/#1 — 3aru. ¢
JKpaHa.

2. Kupuuenko, F0.B. 'eomexaHnka: HHKEHEPHO-TEOIIOTUYECKOE O0ECIIeUeHHE YIpaB-
JICHUS COCTOSTHUEM MAaCCHBOB TOPHBIX MOPOJ [DIEKTPOHHBIN pecypc]: yueOHoe mocobue /
10.B. Kupuuenko, B.B. YUeckunos, C.A. Ilynesckuii. - M.: U3a. Jlom MUCuC, 2017. - 90 c.
— Pexxum gocryma: https://e.lanbook.com/reader/book/105287/#2 — 3ari. ¢ skpaHa.

0) JonosHuTeabHas JUTEpaTYypa:

1 BopoBkos, FO.A. YmpasieHue cocTOSIHUEM MaccuBa MOPOJ MpU MOA3EMHON reoTex-
HOJIOTHH [ DJIEKTPOHHBIN pecypc]: Yuebnoe mocodue. - CII6.: MzmarenscTBo «Jlanb», 2018. -
240 c.: mn. - (YueObHuku ans By3oB. CrenumanbHas Jureparypa). — Pexum nocryma:
https://e.lanbook.com/reader/book/103066/#2 — 3ar. ¢ skpaHa.

B) MeTroauyecKkue yKa3zaHus:
1. K.B. bypmuctpos, B.1O. 3ananHoB YnpaBieHne COCTOSIHUEM MacCHUBa: METOAUYE-
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https://e.lanbook.com/reader/book/101757/#1
https://e.lanbook.com/reader/book/105287/#2
https://e.lanbook.com/reader/book/103066/#2

CKHE yKa3aHUs K MPAKTUIECKOU paboTe 1Mo AUCHUIUINHE «YIPaBICHUE COCTOSTHUEM MaCcCUBa»
ms crynentoB cneruaibHoctu 130400 «['opnoe geno», cnenuanuzanud Ne3 «OTKpbIThIE
ropusie padboTs». Marautoropek: M3a-Bo Marauroropcek. roc. TexH. yH-ta uM. I.J1. Hocoga,
2013, 18 c.

2. Kysnenoa T.C. OCHOBBI reOMeXaHUKH. MeTo/1. yKa3aHUS 10 BBIOJHCHUIO pacueT-
HO-Tpaduueckor paboTel 1Mo aucuuiuinHaM «I eomexanuka», «OCHOBBI reOMEXaHUKW». Mar-
autoropck: [OY BIIO «MI'TY», 2010. — 29 c.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:
[Tporpamuoe obecrieueHue:

Hamvenoparme [10O Ne norosopa Cpok neicTBUS IMLIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Kaspersky Endpoind Security | /1-300-18 ot 21.03.2018 28.01.2020
115t OusHeca-CraHIapTHBIN N-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJIHO pacmnpocTpaHsIeMoe | 6eccpouyHo
HuTepHeT-pecypcesi:
HaumonaneHass uHGOpMAIIMOHHO-aHATUTHYECKass cucreMa — Poccuiickuii WHIEKC
HAy4YHOTO LUTUPOBAHUS (PMHLY) [DNEeKTPOHHBII pecypc]. — URL:

https://elibrary.ru/defaultx.asp — 3ari. ¢ sxpaHa.

[Touckopas cucrema Akanemusi Google (Google Scholar) [OnexTponnsiii pecypc]. —
URL.: https://scholar.google.ru/ — 3ar. ¢ sxpana.

MogenupoBanue negopmanuii OGOPTOB M YCTYNOB KapbepoB METOJOM KOHEUYHO-
JTUCKPETHBIX 2JIEMEHTOB PEATM30BAaHHBIM B KOMIBIOTEPHON TporpamMme [DIEKTPOHHBIA pe-
cypc]. — URL: https://www.youtube.com/watch?v=W1tVo1lUVI6IE &feature=youtu.be — 3ari. ¢
JKpaHa.

9 MaTepuajabHO-TeXHUYECKOEe o0ecnedyeHue TUCUUIIMHBI (MOTYJI51)

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrnieucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun n Ha3BaHWE ayJUTOPHUH

OcHanieHue ayInTopun

VY4eOHble ayAUTOPUH IS IPOBE-

JCHUA 3aHATHI JICKITMOHHOI'O THUIIa

MynpTUMEINIHBIE CPEACTBA XPAHEHNUS, IEPEJAUYN U
npeJicTaBlIeHHs] HHPOpMaluK

VYyeOHas aynuTopus AJis IpoBe-
JIeHHs 1a00paTOpHBIX paboT: Ja-
OopaTopusi TeOMEXaHUKU U TeX-

Hosiorun OI'P

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI

JUIA BBIIIOJTHCHUA J'Ia60paTOpHLIX pa60T:

JlnHaMOMeTp 3JIEKTPOHHBII CxKATUA

JICM-1/4-1MTI"4 no 1 xH;

[Tpubop xomMIpeccHoHHbIH 11 uctibITanus rpyHToB [IKT-D;
ITpubop ans ompexneneHus conpoTHBICHUS rpyHTOB casury I'TTI-
30;

[kad cymmasaei 11C-0,25-20;

Becwr mabopatopusie anexktponabie ARC120 Adventure xi1. To4HO-
ctu II

( roc. peectp Ne 18785-00);

VYyeOHast aynuTopus 1Jid IpoBe-

IMpecc ruppasnmyecknii [ICY-125
M3mepuTeslb BpEMEHH M CKOPOCTH PacIpOCTPaHEHHMs YJIbTpa3ByKa

30



https://elibrary.ru/defaultx.asp
https://scholar.google.ru/
https://www.youtube.com/watch?v=WtVo1Uvl6lE&feature=youtu.be

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

JIeHHs 1a00paTOpHBIX paboT: Ja-
OopaTopusi reOMeXaHUKH U (pHu3u-
KU TOPHBIX TIOPOJ

[Mynscap-2.1;

Kannamerp KM-7 xapmaHHBIN M3MEPUTEIh MAarHUTHOW BOCIPUHM-
YHBOCTH;

Becn! naboparopusie BK-3000

KJI. TOYHOCTHU BbIcOKUH [I

( roc. peectp PONe 48026-11);

Becol HeaBToMatuueckoro aeiicteust MII-150 (MIT BHAA «['ynnu-
Bep 06») k1. Tounoctu 111

CreHp st MOAETHPOBAHNS Ha SYKBUBAICHTHBIX MaTepHalax;
Jlabopatopus nonesas [1J1J1-10;

MakeT 1S onpeieNieHHs TPEIMHOBATOCTH TOPHBIX TTOPOI.

Y4eOHble ayAUTOPUH IS IPOBE-
JI€HUS IPAKTUYECKUX 3aHIATHH,
TPYIIIOBBIX U HHNBUYaIbHBIX
KOHCYJIbTALMH, TEKYILEro KOH-
TPOJIA U IPOMEKYTOUHOM aTTe-
CTallMH

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

ITomenienue st XpaHeHUs U
npoUIAKTUIECKOTO 00CTyKUBa-
HUS y4eOHOro o0opy10BaHuUs

Cremnaxu, cef(sl 111 XpaHEHUs1 y4eOHOT0 000pya0Ba-
HUS

NHcTpyMeHTsI 151 peMOHTa J1abopaTopHOTO 000pyI0-
BaHMs
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