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1 Ilean ocBoOEeHMSI AUCHHUILINHDI

LlenssMu n3ydeHus: JUCUUIUTMHBL «['eoMexaHnuecKoe 0O0OCHOBAaHUE YCTOWYMBOCTH TPH-
OOPTOBOI'O MaccuBay 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 KOMIETEHIMH B cooTBeTcTBUM c TpeboBanusiMu ®PI'OC BO mno cnenumanbHOCTH
21.05.04 T'opnoe neino.

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

Huctunnuna «I'eomexaHndeckoe 000CHOBaHHE YCTOMYMBOCTH MPUOOPTOBOIO MAacCUBAY
BXOJIUT B BAPUATUBHYIO 4acTh OJI0Ka 1 00pazoBaTebHON MPOTrpaMMBbl.

Jlnst u3ydeHus: AUCIHUIUIMHBI HEOOXOAUMBI 3HaHUS (yMEHUs, BIAJCHUs), cHOPMHUPO-
BaHHBIC B pe3yJbTaTe U3yYEHHS TaKUX JUCHUUIUIMH Kak: «Marematukay, «Duszukay, «I['eomno-
rus», «l'eoMexaHukay: (PU3MKO-MEXaHWYECKHE CBOMCTBA IOPOJ, YCIOBHUS PABHOBECUS U
YCTOHYMBOCTH OTKOCOB TOPHBIX MOPOJ, POJIb CTPYKTYPHOT'O COCTOSIHHSI TIOPOJI HAa UX MPOY-
HOCTbH; OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS JIe(hopManuii OTKOCOB OTKPBITHIX BHIPAOOTOK.

3HaHus (YMEHHUsI, BIQJICHUS ), TOJyYE€HHbIC MPU U3YYCHUU TaHHOUW JTHUCUUIUIMHBI OyAyT
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 «] eoMexaHMueckoe 0O0CHOBaHUE YCTOMYMBOCTH IMPH-
OOpPTOBOTO MacCHBa» OOyJArONIUICS JOJKEH 00Ia1aTh CIEIYIONUMU KOMITETCHIUSIMU:

CTpyKTYpHBII 2JIEMEHT

[Tnanupyemble pe3ynbTaThl 00yUCHUS
KOMIICTCHITUHT py' pesy. yu

OIIK-9

BJIaJACHUEM MCTOJaMM aHaJIn3a, 3HAaHUCM 3aKOHOMepHOCTeI>'I MMOBCACHUS U YIIPABJICHUA CBOM-
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 MOPOJIHBIX MAaCCUBOB

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

- OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHs JieopMaluii OTKOCOB OT-
KPBITHIX BBIPA0OTOK

YMeTs: - Mcnionp30Bath CIpaBOYHYIO JTUTEPATYPY ISl ONIPEIEICHHUS
CBOICTB rOPHBIX MOPOJI U YCTOMUMBBIX MTapaMeTPOB BHIPAOOTOK

- IPOBOJUTH UCTIBITAHUSI TOPHBIX TIOPOJ M CTPOUTENBHBIX MATEPH-
aJIOB IIPU UCCIEI0BAaHUU UX (PU3UKO-MEXaHUUYECKHUX CBOWCTB,
000CHOBBIBATh MapaMeTPhl YCTOHUMBBIX BHIPAOOTOK;
-aHAJIM3UPOBATh MHKEHEPHO-TE€OJIOTHUYECKUE YCIOBUS pa3pabOTKH
MECTOPOKJICHUN, 0OOCHOBBIBATh MAapaMETPhl YCTOMUUBBIX OTKOCOB
OOpPTOB U YCTYIIOB KapbepOB, ONPEIEIATh 3a1ac yCTONYMBOCTH
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,;

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

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

K-/

YMEHHEM ONPEENSITh IPOCTPAHCTBEHHO-TEOMETPUYECKOE MOJI0KEHHE 00BEKTOB, OCYILIECTB-
JSTh HEOOXOMMBIE T€0/IC3MUECKHUE U MapKIIEeHIepCKIe N3MEepEHUs, 00padaThIBaTh U HHTEP-
IIPETUPOBATH MX PE3YJIBTATHI

3HaTh:

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

- YCIIOBHS UCTIOJIb30BAHUSI HH)KEHEPHBIX CIIOCOOOB YKPEILIICHUS
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 YKPEIUIEHUs YCTYIIOB;
I1apaMETPOB IPEHAKHBIX CXEM,

Bnaners:

- METOJIMKaMH pacueTa yKpeIIeHHs YCTYIOB;
- COBPEMEHHBIMU METOIaMH YIIPABJIEHUS COCTOSIHUEM MacCHUBa
TOPHBIX TOPOJ;

- HaBbIKaMu UCTIONTE30BaHUS CIICIIHATU3UPOBAHHBIX ITPOTPAMM-
HBIX KOMIUIEKCOB IO YIPABIEHUIO COCTOSSHUEM MacCHBa TOPHBIX
MOPOJI.

IMCK-3.4

CHOCOOHOCTBIO pa3padaThIBaTh OT/IEIbHbIE YACTH MPOEKTOB CTPOUTENILCTBA, PEKOHCTPYKIIMU
U TIEPEBOOPYKEHUSI O0BEKTOB OTKPBITHIX FTOPHBIX pabOT, MPOEKTHYIO U TEXHUUYECKYIO I0KY-
MEHTAIMIO C YY€TOM TpeOOBaHHUH MPOMBIIIIEHHON 0€30MacHOCTH

3HaTh:

- [IepeueHb HOPMAaTUBHOM TOKYMEHTALMH 110 CTPOUTEIIBCTBY, pe-
KOHCTPYKLIUHU U MIEPEBOOPYKEHUIO 00BEKTOB OTKPBITHIX TOPHBIX
pabor

- HopMaTuBHYIO TOKYMEHTALUH I10 CTPOUTEIILCTBY, PEKOHCTPYK-
IIUU U TIEPEBOOPYKEHUIO 00BEKTOB OTKPBITHIX TOPHBIX padoT;

- OcobeHHocTH 0POPMIICHUS TEXHUUECKOM JOKYMEHTAIH B CO-
OTBETCTBHHU C TPeOOBaHUSIMH HOPMATHBHOMN TOKYMEHTAIIMH.

YMmeTs:

- BoiOpats HE0OX0IUMBIN HOPMATUBHBIN JTOKYMEHT COOTBETCTBY-
IO pa3pabaThIBAEMOM YacTH MPOEKTA;

- Pa3pabaTpiBaTh OT/IEIbHBIC YACTH MPOEKTOB CTPOUTEIHCTBA, Pe-
KOHCTPYKITUHU U IIEPEBOOPYKEHHUS 00BEKTOB OTKPBITHIX TOPHBIX
pabor;

- PazpabaThiBaTh OT/ICIBHBIC YACTH TIPOCKTOB CTPOUTEIBCTBA, Pe-
KOHCTPYKIIUHU U TIEPEBOOPYKEHHUS OOHEKTOB OTKPBITHIX TOPHBIX
paboT, MPOEKTHYIO M TEXHUYECKYIO TOKYMEHTAIIUIO C YI€TOM Tpe-
O0BaHUI TPOMBINIIICHHON 0€30MaCHOCTH.




CTpYKTYpHBII 2JIEMEHT
PYKTYP [Tnanupyemblie pe3yiabTaThl O0y4eHUS

KOMIIETEHIIMH
Bnaners: - bazoit HopMaTUBHON TOKYMEHTALIMK IO CTPOUTENIHCTBY, PEKOH-
CTPYKIIMH U TIEPEBOOPYKEHHIO 00BEKTOB OTKPHITHIX TOPHBIX pa-
oor;
- HaBpikamu opopmiieHns: OTeNbHBIX YacTel MPOEKTHOM JOKY-
MEHTalNH;

- HaBpIKaMu HCIOIb30BaHUS CIICHUAJIM3UPOBAHHBIX ITPOrpaMm-
HBIX KOMITIJICKCOB aBTOMATH3WUPOBAHHOI'O ITPOCKTUPOBAHNA.




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIIET 5 3aueTHhIX enunuil, 180 akas. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 113,6 akaz. gacos;
— aynurtopHas — 108 akan. yacos;
— BHeayAHTOpHas — 5,6 akaJ. 4acoB

— camocrosTenbHas padora — 30,7 akaj. 4acos;

— TOATOTOBKA K 9K3aMeHy — 35,7 akaj. yaca
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1. Pa3nen Beenenue.
1.1. Ilenu 1 3a7a4u TUCLMILIIMHBI, CBSA3b CO IToaroTroBka k ce- . OIIK-9 -
VYcerHslit onpoc _
CMEXHBIMH JUCIUILINHAMHA 5 0,5 0,5 0,5 0,5 MUHAPCKOMY 3aHSI- 3VB;
(cobecenopanue
THUIO
1.2. CoBpeMeHHBIE TCHICHITUU PA3BUTHSI OT- IToaroroBka K ce- .
aciau ’ AP 5 0,5 0,5 0,5 0,5 MI/II—iIa CKOMY 3aHs Yermtii onpoc |TIK-7 -
p ’ ’ ’ ' P y (cobecenonanue) |3YB;
THUIO
Hroru no pasneny 1 1 1 1
2. Bunbl nedopmanuii mpuOOpTOBOTO MaccuBa
OIIK-9 -
[TonroroBka k Te- |TectupoBanue |3YB;
2.1 Omon3HU OOPTOB U OTBAJIOB 5 4 421 | 4121 3 A p i
CTUPOBAHUIO IK-7 -
3YB




IToaroroBka k Te-

TectupoBanue

OIIK-9 -
3VB;

2.2 ledopmaryii 60PTOB O] BIAUSHAEM BOIbI 2 2 CTHPOBAHMUIO K-7 -
3YB
OIIK-9 -
2.3 Ocplny, NpOCaaKH, OCAAKU 2 2 Hoc):"[rrp?;c());:;nliom- Tecruposarne ?[SI]{B7 i
3YB
Wroru no pazaeny 8ol | siem
. KoHcTpykius 60pToB KapbepoB
IToxaroroska k ce- v . TIK-7 -
3.1 IIpoduns u koHCTpYKIUSA OOopTa 2 2 MUHapCKOMY 3aHs- (co%T;I:;IoZI;EEZ) 3VB;
THUIO
= IK-7 -
3.2 YcToiunBOCTE OOPTOB C YUETOM HX KPH- 421 AU ITonroroBka k Te- |TectupoBanwme 3VB:
BOJIMHEMHOCTH B IJIaHE CTUPOBAHUIO ’
Hroru no pazneny 6/21 6/21
. ObecrieueHre yCTONYMBOCTH TPUOOPTOBOTO
MaccHBa U OTBAJIOB
OIIK-9 -
4.1 OGecnieueHne yCTOWYMBOCTH NPHU BEJCHUN 2121 2I2U ITonroroBka k Te- | TectupoBanue 3VB;
OypOB3PBIBHBIX padoOT CTUPOBAHHIO [K-7 -
3VB;
OIIK-8 -
4.2 MexaHu4eckue criocoObl YKpEIUIeHUs OT- 2 5 ITonroroBka k Te- | TectupoBanwme 3VB;
KOCOB CTUPOBAHUIO OIIK-9 -
3VB;
IToaroroBka x ce- y . OI1K-9 -
4.3 YnpouHeHHe MaccuBa 2 2 MHHaApPCKOMY 3aHs- (CO%T;I;:HO(;EEEZ) 3VB;
THIO g ITK-7 -




3VB;

OIIK-9 -
4.4 CnocoOsl o0ecrieueHHst yCTOMYUBOCTH OT- 2 5 ;f;f;;;a ;(af;__ YcTHBI onpoc 3VB;
BaJIOB P TPIIOy (cobecemopanume) | IIK-7 -
3VB,;
Utoru no pazneny 812U 821
. I'uaporeosnorudeckue pakTopsl yCTONYUBOCTH
npuOOpPTOBOr0 MaccuBa
IloaroroBka k ce- . OHK_? i
5.1 Busbl BoJibl B TOPHBIX TOPOJIAX 2 2 MUHapCKOMY 3aHs- YCTHEIT Onpoc 3VB;
' o (cobecenoBanue) | TIK-7 -
3VB,
IloaroroBka k ce- . OHK_? i
5.2 OCHOBHBIE NIPEJCTABIEHUS O IBHKECHUHU 2 5 MIHADCKOMY 3AHS VYcTHbIl onpoc 3VB;
MOA3EMHBIX BOJI P Tmoy (cobecenoranue) | IIK-7 -
3VB;
5.3 PacyeTsl BOJONIPUTOKOB K Kapbepam U Hoarorosxa k ce- YcTHBIH onpoc OBHSI/%Q -
JIPEHAXHBIM CUCTEMAaM 2141 2141 MHHapCfI;l\;y 3amd- (cobecenosanue) | IIK-7 -
3VB;
OIIK-9 -
[ToaroroBka K ce- . 3VB;
5.4 TexHuueckue cpesicTBa OCYIICHHUS MIPU- 2 5 MEHADCKOMY 3aHS- YcTHbIi onpoc MK-7 -
60pTOBOrO MaccuBa THUIO (cobecenobatue) 3VB:
Hroru no pasneny 8/AU 8/4N
6. OdopmueHue pa3aenoB IPOSKTHON TOKyMEHTa- OIIK-9 -
IIAX 110 0OOCHOBAHUIO YCTOMYUBOCTH MTPUOOP- 3VB;
TOBOI'O MaccuBa IK-7 -
3VB;




[1CK-3.4

-3YB
6.1 CocraB paznena 000CHOBaHUS YCTOWYHUBOCTH. I1ICK-3.4
[Tpumeps! oopmiteHus. 5 4 4/411 | 4/A1 1 -3YB
6.2 Mepomnpustusi 1o 00eCIeYeHUI0 YCTOHIHBO- I[ICK-3.4
CTH MPUOOPTOBOTrO MaccuBa 5 1 1 1 1,7 -3VB
Wrtoru no pasaeny 5 541 | 5/41 2,7
HTOro 1o AMCIHILIHEe 5 36 [36/14M | 36/14M | 30,7 | HMOATOTOBKAKOK- | o

3aMeHy

T .
W — 3anamus nposooamcs 6 unmepaxmuenvix ghopmax (m.e. uz 36 uacos npakmuyeckux zanamui 14 uacos npoeooamcsa ¢ ucnonv3osanuem
UHMEPAKMUBHBIX MEMOO08)
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5 O6pa3oBaTesibHbIe H HMHPOPMAIMOHHBIE TEXHOJIOTHH

Jns peanuzanuu MpeaycCMOTPEHHBIX BHJIOB yueOHOM palboThl B KauecTBe 0o0Opa3oBa-
TEJIbHBIX TEXHOJIOTUH B MpPENoJaBaHUM JUCHUIUIMHBI «l eoMexaHndyeckoe 0OOCHOBaHHE
YCTOHYMBOCTU MPUOOPTOBOTO MACCHBa» MCIOJIb3YIOTCS TPAIULIMOHHAS M MOJIYJIBHO - KOMIIE-
TEHTHOCTHAsI TEXHOJIOTHH.

[lepenaya HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUN U (POPMHUPOBAHHE OCHOBHBIX IMPENO-
cTaBleHH 10 Kypcy «I'eomexannueckoe 000CHOBaHUE YCTOWYMBOCTH MPUOOPTOBOIO MacCH-
Bay» NMPOUCXOJIUT C UCIIOIB30BAHUEM MYJIbTUMEIUITHOTO 000PYAOBaHUS.

Jlekuu MPOXOJAT B TPAAUIIMOHHONW (opme, B (opMme JeKuuii-uHbopManus, JeKIHii-
KOH(EpEHIINH, JTeKINA-KOHCY/IbTAIUI U TIPOOIEMHBIX JIeKIuH. TeopeTrndeckuii MmaTepuan us3-
JIOKECHHBIM U OOBSCHEHHBIM CTYICHTAM Ha JIEKUUAX-WH(POPMALUAX, MOJICKHT CaAMOCTOS-
TEIbHOMY OCMBICIICHHIO M 3arnoMUHaHHIO. COBOKYIHOCThH JOKJIAJOB MO MPEIBAPUTEIHHO
MOJITOTOBJICHHON TMPOOJIEMAaTHKE CIIETAHHBIX Ha JEKIHUU-KOH(PEPEHIMH O00ECIIeUYuBaET BCe-
CTOPOHHEE OCBEIICHHE MpPOOJIeMbI 32 CUeT JOMOJHEHHS UM YTOYHEHMs IpernojaBaresieM, a
TaKXKe MMO/IBEJICHEM UTOTOB B KOHIIE JIEKITUH C (POPMYyITMPOBAaHHEM OCHOBHBIX BBIBOJIOB. Teo-
peTHUecKUi MaTepuai Ha MPOOJEMHBIX JIGKIIUAX SBISETCS Pe3yJbTaTOM YCBOEHHS TOJTYyYSHHON
UH(OpPMALIUK TOCPEICTBOM IMOCTAHOBKHU IMPOOJIEMHOIO BOMPOCA M MOUCKA MyTEH ero pelieHHs.
Ha nexkuusx — KOHCYNbTAIMAX U3JI0KEHNE HOBOTO MaTepHaja COIMPOBOKIAETCS MTOCTAHOBKOM
BOIPOCOB U JUCKyCCHEH B TOMCKaX OTBETOB HA 3TU BOMPOCHIL.

[Tpu mpoBeAeHNN NMPAKTUYECKUX 3aHSATHHA HCIONB3YIOTCA paboTa B KOMaHAE W Tpaju-
[IUOHHBIN CEMHHAP.

CamocrosTenpHas paboTa CTUMYIUPYET CTYECHTOB B IIPOIECCe OArOTOBKH JOMAITHUX
3aJJaHu}, U JOKJIAJIOB JUIsl MPAKTUYECKUX 3aHSITHM, TPU MMOATOTOBKE K UTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOAMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl CTYAEHTOB

IlepeyeHb TeM A/ NOATOTOBKH K CEMHMHAPCKUM 3aHATHAM:

1. Buael nedopmarnuii npuboOpTOBOro MaccuBa

2. KoHcTpykiust 60pTOB KapbepoB

3. ObecrnieueHre yCTOWYMBOCTH MPUOOPTOBOTO MACCHUBA U OTBAJIOB

4. 'maporeonornueckue GakTopbl YCTOHYUBOCTH IPUOOPTOBOTO MaccHBa

5. Odopmienue pa3aenoB TPOSKTHOM JOKYMEHTAIIMK TT0 OOOCHOBAHHUIO YCTOWYMBOCTH
npubOPTOBOrO MaccuBa

IlepedyeHb TeM M 3aJaHUM /ISl NOATOTOBKHU K IK3aMEHY:

. Onon3Hu 60pTOB KaphEBOB

. dedbopmarus 60pTOB KapbepoOB MO BIUSHUEM BOIBI

. Ocplnu, Tpocagku, OCaaKA

. OnoJ3HU OTBAJIOB

. Korcrpyknuust 6opta kapbepa

. Pacuer mapamMeTpoB yCTOMUYUBBIX OOPTOB C YUETOM WX KPUBOJIMHEHHOCTH B IJIaHE
. OGecnieuenune ycroiunBocTH npu BeaeHun 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 NIPEICTABICHUS O IBUKEHUH MOJ3EMHBIX BO/JI

13. PacueTsl BOJONIPUTOKOB K KapbepaM U IPEHAKHBIM CUCTEMAM
14. Texnuueckue cpeacTBa OCyIICHUS

O 00101~ WP
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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, UMEIOIUX MEHBIINE 3HAUCHUs CIETVICHUS U YIlla 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 NMPUYUHOI 1e)OPpMAIHY ONOJI3HS OTKOCOB SIBJISIETCS:

a) HaJIM4Ke KPYMHBIX TEKTOHUYECKHUX Tpe- 0) yBlaXHEHHE MAaCCHBa, CIIOKEHHOTO MSTKHU-
IIMH B CKAJIbHBIX U MOJTYCKAIBHBIX TO- MU CBSI3HBIMU TIOPOJaMHU;
ponax;

B) HWHTCHCHUBHAA TPCIIHUHOBATOCTD.

5 UHTeHCUBHOCTD Ae(opManH OCBINIAHUA YCTYIA- ITO:
a) CKOPOCTh 3aIlOJIHEHUS HUKHEH Iiomaa-  0) CKOpOCTh YMEHbILIEHUS IIUPUHBI BEpXHEN
KM YCTyIa NPOAYKTaMU OCBIIIAHMS; IJIOIIAJKH YCTYIIA 3a CYET OCBIIIaHU.

6 BoiHOC YacTHIl TOPOJ U3 MPHOTKOCHOTO0 MACCHBA MO/I3¢MHBIMH BOJaMHU — 3T0 J1edop-
Maius:
a) GUIBTPALIMOHHOTO ONOI3HS; B) ME€XaHUYeCKOH cypdo3uH.
0) OTUIBIBAHUS;

7 OT™MeThbe, UTO He ABJIAETCA NPUYUHOM nedpopmanuu 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 HOBerHOCTb CKOJIbKCHHUS B OTKOCE OTBAJIa IPHA MOAOIIBEHHOM OITOJI3HE:
a) YaCTHUYHO IMPOXOJUT 110 TCIY OTBAJIA, 6) YaCTUYHO 3aXBAaTbIBACT IIOJOLIBY OTBAJIa,

B) HE JIOCTUTAET MOAOUIBBI OTBAJIA.

9 JlepopMmanusi «<HAAMOAOIMIBEHHOI'0 OMOJI3HS» XapaKTepPHA VISl 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 Bo3moskHo¥ AepopManueii 0TKOCA 0TBAJIA CKAJBHBIX MOPOJ HA TJTHHUCTOM OCHOBA-
HHUM 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. Pe3yabTHPYIOLIMI YT0J1 0TKOCA BBINYKJIOI0 Npopuist 60pTa Kapbepa U yroja ycToM4u-
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 yCTOMYMBOIO OT- B) TPELIVHHBIE IOJ3EMHBIE BOJBI B CKAJIbHBIX
KOCa €ro0 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 AOMOJHUTEJbHAA YACPKUBaAKOIiasi CHuJjia AF, co3aaBacMasi MEXaHHUIC-

CKHMM KPENJCHUEM O0TKOCOB, OIIPEAC/ISACTCH:
a) AF = &‘;’;ﬁ” ~K% )-Fogs B) AF = (K& —KY, )-F,,
6) AF = (K;:y - K;';a'“)- Fens

6. AHKepHOe yKpeIlIeHHe YCTYNOB HeJlb3s1 HCI0JIb30BATh /IJIA:

a) MATKUX U PBIXJIBIX IOPO/I; B) MOJYCKAJBHBIX CJIA00 TPEIIMHOBATHIX ITOPO/I.
0) CKaJIbHBIX CPEIHE TPEIIMHOBATHIX TOPOJI;

7. YcTOiUYMBOCTH BOTHYTHIX B IJIaHEe OOPTOB Kapbepa M0 CPAaBHEHHMIO ¢ YCTOHYHBOCTHIO
NMPSIMOJIMHEHHBIX B IUIaHe 0OPTOB:

a) BBIIIIE; B) HUIKE;

0) oguHAKOBas

8. Marepuajiom 1Jisi KOHTpP(poOpca CIIYyKUT:

a) 0eToH; B) rajbKa;
0) medeHp' T') IECOK;
1) TJIMHA.

9. CHnxeHHe HeOJIArONPHUATHOIO BO3AEHCTBHS B3PbIBA HA MACCHB MOJKeT JOCTHIraTCH:

a)YBeJII/I‘leHI/IeM MacCcChbl O~ 6) MPUMCHCHUCM KOHTYP- B) HUCKIIOYCHUEM 3aMC 1IN -
HOBPEMCHHO B3PbBIBACMOI'O HOI'0 B3PLIBaAHUA HAKJIOHHBIX TEJICH B CXEME KOMMYTallun
3apsaa, CKBa>XHH, 3apsAa0B BB;

10. beicTpocxBaThIBAKOIIME IEMEHTHI UCNOJIb3YeTCsl AJIA YIIPOYHEHUS:
a) CBIITYYHX MOPO/I; B) TPEUIMHOBATHIX CKAJBbHBIX MOPO/I.
0) MATKUX TJIMHHUCTHIX TTOPO/I;

11. [Ibe3oMeTpuyecKkuii ypoBeHb MOBEPXHOCTH BOJIbI B CKBAXKMHAX XapaKTepPeH JJIs:
a) HaTrOPHOTO TIJIaCTa; B) HAIIOPHOTO W OE3HATIOPHOTO TUTACTOB.
0) 6e3HAMOPHOrO TTACTa;

12. Cuibl CONPOTUBIJICHUS, BOSHUKAKIIME NPU IBUKEHUH BO/bI Yepe3 rOPHYI0 MOPOAY
XapakTepu3yer:
a) K03 HUIMEHT BOIOITPOBOIUMOCTH; B) Koa(purmeHTt GpumpTparuu.
0) K03 PUIIHEHT YPOBHETIPOBOIHOCTH;
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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) MOTJIOMIAOIIMMH CKBRXKUHAMHU.

14. {na npegoxpanenusi padoyero ycryna u npu3adoiiHOro NnpocTpaHcTBA 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- PacumgpoBka o603HaueHut B popmyie
BOTIpOCA Ta
1 a
2 r
3 B
4 0
Kiy ,Kfﬁg,a'” - IPUHATHIA ¥ PakTH4. KOOPPHUIHUEHT 3amaca
S 0 YCTOMUYMBOCTH OTKOCA, Fepg - CyMMa JIeHCTBYIOIIUX C/IBHIa-
FOIIUX CHJI
6 a
7 a
8 0
9 0
10 B
11 a
12 B
13 a
14 a
Tect Ne 3

VYka3aTh BEepHBII OTBET U JaTh pacIMPpOBKY 0003HAUECHUI B HEM.

1. Jdedopmanus «HAANOJOMIBEHHOTO OMOJI3H» XapaKTePHAa JJIf1 0TKOCOB:
a) OTBAJIOB;
0) 60pTOB Kaphepa;

B) YCTYHOB OOpTa Kapbepa.

2. BbIHOC YacTHIl OPO/ U3 MPHOTKOCHOT0 MACCHBA MOJA3eMHBLIMH BOJaMHu — 3TO Aedop-

Malnus:

a) GUIBTPAIIMOHHOTO OTOJI3HS;
0) OTUIBIBaHMUS;

B) MeXaHU4eCcKO# cyddo3un.
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3. HOBerHOCTB CKOJIbKCHHSA B OTKOCE OTBaJIa MNPU NMOJOIIBCHHOM OIIOJI3HE:
a) YaCTUYHO IMPOXOAUT HUKC ITOJOIUIBBI OT- 6) YaCTU4YHO 3aXBaTbIBACT IIOJOMIBY OTBajia,

BaJa;
B) HE JOCTUTAET MOJIOIIBBI OTBAJA.

4. Bo3moxkHo# dedopmanueii 0TKoca 0TBAJAa CKAJIbHBIX MOPO/] HA IJIMHUCTOM OCHOBA-
HUM SIBJISIETCS:
a) TOJIOIIBEHHBIN OIOJI3EHb; B) HA/IMTOONIBEHHBIN OTOJI3EHb.
0) MOOIOIIIBEHHBIH OII0JI3CHb;

5. OcHoBHOM NpUYMHOI AedopMaLMH ONOJI3HA OTKOCOB AABJIACTCH:

a) HaJIM4Ke KPYIHBIX TEKTOHUYECKUX TPe- 0) yBlaXHEHHE MAaCCHBa, CIIOKEHHOTO MSTKHU-
IIMH B CKAJIbHBIX U MOJYCKAIBHBIX O- MU CBSI3HBIMHU TIOPOJaMHU;
ponax;

B) HHTCHCHBHAA TPCIIMHOBATOCTD.

6. Han6oJ1ee BLITOAHBIM € IKOHOMHYECKOH TOUKH 3peHus siBjsieTcsi 00pT c:
a) MPSMOJIMHEHHBIM TTPOdUIIEM; B) BBITYKJIBIM TTPODHIIEM;
0) BOrHYTBIM TTpoduiiem.

7. B 6onvumuncmee ciyuaeg yz2ivl nozauieHus 60pma Kapbepa u3 yciosus pazmeujeHus
oepm cocmaensem:

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

6) 50-60 rpagycos;

8. CpaiiHoe yKpenJieHHe YCTYIOB HCIOJIb3YHOT JIJIs:
a) Ype3BbIUAHO 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 MOTYCKATbHBIX
MaJieHUeM TPEILUH B BEIpabOTaHHOE MOPO/1 C aJICHUEM TPELIUH 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. KonTpdopcel HCnob3y0TCH IS MPeI0XPAHEHHUs YCTYIIOB OT:
a) OIOJI3aHus; 0) mpocaakuy; B) OCBITTAHHUS.

12. IIpoyHOCTh YPE3BBIYANHHO TPEIIMHOBATHIX CKAJBHBIX MOPOJ MOKHO YBEJIHYHUTH 32
CYeT:
a) OuTyMHU3aIuy; 0) cCUIMKaTH3aIUH; B) IICMEHTAIINH.

16



13. lennpeccHOHHBII YPOBEHb MNOBEPXHOCTH BOJbI B CKBAKMHAX XapaKTepeH JJIs:

a) HaITOPHOT'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 BOAOTIPOBOAUMOCTH;

0) K03 HUIIUECHT YPOBHEIPOBOAHOCTH;

B) K03((HUIIMEHT PUIBTPAIUH.

Kiarou k Tectam

Tecm Ne 3

OO N0 A|WIN -

[EEN
o

[EEN
[EEN

[EEN
N

[EEN
w

W QN W | Qe |B OO\ O\|m |

[EEN
IS

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. IIpouyHocTHBIE CBOMCTBA MOBEPXHOCTHU OCJIA0JECHHS U MIOTHOCTH MOPOJT
YTOUHUTH y mpemogaBarens. [lapameTpsl ycTynma ¥ MOBEPXHOCTH OCHaOJNEeHUS MOKa-

3aHbl Ha puc.l.

>

8 M

»

P

)

B=35" T

70°

20 m

Puc.1. Cxema momepeyHoro ceueHus yctymna: 1- 0TKoC; 2 - MOBEPXHOCTh OCIa0IeHUS

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 UCXOMHBIE JaHHBIC Y IPENO1aBaTEN.
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Puc.2. Ilonepeunoe ceyeHrue ycTymna, yKpenjaeHHoro KoHTpdopcom: 1 - nuHuA
CKOJIBXXEHHS B YCTYIE; 2 - HEHTP TsAKECTH KOHTpPopca; 3 - cpelHsis MUPUHA KOHTP-
dopca

3amaua Ne3

PaccunTaTh mapaMeTpsl KOHTYpPHOH (KOJBII€BOI) APEHAaXXHOUW 3aBEChl U3 BEPTH-
KaJbHBIX COBEPIICHHBIX CKBAXWH, 00€CIEUNBAIONIUX JTOCTATOYHOE MOHUKEHHE YPOB-
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 MOHUXKe-
HUA.

CkBaXXMHBI PACIIOJIOXKEHBI 0 KOHTYPY Kapbepa Ha paccTosiHuu 40 M OT KOHTYypa
kapbepa. OcCylIeHHBbI BOJOHOCHBIA NJIACT MMEET BEPTHUKAJIbHYI0 MOIIHOCTH 42 M.
HcxonHble mapaMeTpsl AJisl pacye€TOB 3aJal0TCs MPENoJaBaTeIeM.

1 ‘
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A

D D A T s ¥ T T K~
A
At
ha
A " By h jE
To By2_| R |
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l Ra »
- »

Puc.3. Cxema konbLeBON ApeHaxXHOWN 3aBecChl
a) B 6e3HanopHbIx ycnosusx; 6) B HanopHbix ycnosuax: CYIB -ctatnyecknin yposeHb noa-
3eMHbIX BoZA; 1 - AguameTparnbHO pacnonoXeHHble ApeHaXHble CKBaXXWHbl KOMNbLLEBOW 3aBeECHI;
2 - Kapbep Ha MOMEHT ca4yun ero B aKCnnyartauuio
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3agaua Ned

Ha o6BonHeHHOM pabodeM ycTymne rIMUHUCTHIX MECKOB MPOAeHa olepeKarmas
IpeHaxkHas Tpaniies. TpeOyeTcss IOCTPOUTH HA MOMEPEYHOM CEYEHHUHU YCTyla KOHEY-
HO€ ¥ NPOMENKYTOUHBIE IOJOKEHUS AENPECCUOHHBIX KPUBBIX 4yepe3 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 13 -, - u t3-€ cyTku. McxoaHble 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-
IICH B MOJIOIIBY BOJOHOCHOTO 1acTa (puc.4).
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\ 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 BOJOHOCHOIO IJIACTa B HAIIOPHBIX YCIOBHUIX
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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

BJIaJCHUEM MCTOJaMU aHaJIn3a, 3HAHHUEM 3aKOHOMepHOCTeﬁ MOBCACHUA U YIIPABJICHUA CBOMCTBaMH TOPHBIX ITOPOJ U COCTOAHUEM MACCHBA B ITPOLICC-
cax ,Z[O6BI‘H/I u nepepa60TKH TBCPABIX ITOJIC3HBIX HCKOIACMbIX, d TAKIKE IIPHU CTPOUTCIILCTBE U SKCILTyaTallUH NTOA3CMHBIX COOPY)I(GHI/II;'I

3HaTh - (pu3MKO-MEeXaHMYECKHE CBOMCTBA M KJIAC- Ilepeuenv mem u 3a0anuil 011 NOO20MOBKU K IK3AMEHY:
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 PaccunTaTh mapameTpsl U COCTaBUTh MACHOPT YKPEIJIEHUS YCTyNa KOHTP-

JUISL OIIPEIEIIEHNs] CBOMCTB TOPHBIX OPOJL
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 MapaMeTpPbl YCTONUNBBIX
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, yroa orkoca yctyna 55°. Jnuna ykpeniaseMoro
ydgacTka 250 M. OcTanbHble UCXOAHBIE TaHHBIE Y MpenoaBaTens.

Puc.l. [lonepeunoe ceueHue ycTyrma,
YKPEIJIEHHOTO KOHTPphOpcoM: 1 - TUHUS CKOJBXEHHUS B YCTYyIE; 2 - LEHTP TsxKe-
CTU KOHTpdopca; 3 - cpeaHss mupUHa KOHTpPopca
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

Bnaners:

- COBPEMEHHBIMH METOJAMU UCCIICIOBAHUS
(bU3UKO-MEXaHUYECKUX CBOMCTB TOPHBIX
MOPOJI U CTPOUTEIIbHBIX MAaTEPUAJIOB;

- FEOMEXaHNYeCKUMH METo1aMU 000CHO-
BAHUS BBICOTHI U yTIila OTKOCOB

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

YcpeaHeHnue cBOiCTB IOPOJ B MacCUBe
WnxeHepHble METO/BI PACYETOB YCTOWYUBOCTH OTKOCOB OPHEHTUPOBAHBI HA OJHOPOJ-
HBIA MaccuB mopof. [losromy nmist maccuBa OopTa ¢ Pa3IMYHBIMH JHTOJIOTHYECKUMHU
Pa3HOCTSIMH MOPOJ TPeOyeTCs ONpeeeHne CPETHEB3BEIICHHBIX XapaKTePUCTUKC, @,V .
Jis ycpeaHeHus: UCHob3yI0T OPUEHTHPOBOYHO MOCTPOSHHBIE OTKOC OOpTa M Jin-
HUIO CKOJNIbKeHHUsI. [[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 mpoBomsaT miaBHyto ayry BO takum 006pa3om, 4To0bI

KacaTenbHBIC K Hell B Toukax O u B cocTapnsau YToJ, paBHLIfI BCJIIMYHNHC.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

O’=45°-§ (5)
I/I€ (- YTOJ1 BHYTPEHHETO TPEHUS TeX MOPOJ, KOTOPbhIE COCTABIISIIOT OOJIBIIYIO YaCTh
MaccuBa, Tpas.
st atoro crpost nyun Oo u BB u BoccTaHaBinuBaroT K HUM B Toukax O u B nep-
NeHAUKYIpsl. Todka nepeceyeHns NepreHIuKyIspoB ABIsSeTCs LeHTpoM ayru OB.

VYcpenHeHHoe yieabHOE CLEIIEHHE

i Crxd
ST 1‘{,1 16)

rae C;- yIOeJIbHOE CLEIUIEHHE B MacCHUBE T€X IOPOJ, KOTOPbIE COOTBETCTBYIOT 1-M
OTpe3KaM ITOCTPOCHHOM JIMHUM CKOJIbKeHus1, MIIa;
¢,- IUTMHA I-T0 yYacTKa JIMHUH CKOJIBKEHHS, KOTOPBIl COOTBETCTBYET 1-My THIY I10-
pox, M;
N - YUCIIO Pa3HOCTEN MOPOJ, NEPECEKAEMBIX JIMHUEN CKOJIbKEHUS.

y,[[eJ'IBHBIfI BEC opoJa npu TOPU30OHTAJIBHOM H IIOJIOTOM 3aJICTaHUU CJIOCB YCPCIAHA-
€TCA B COOTBETCTBHUH C UX MOIIHOCTBIO

I my;

rJe M- BepTUKAIbHAS MOIIHOCTD I-T0 CJIOS TOPOJI, M;

7- yaenbHbIii Bec 1opoy i-ro ciost, H/m®;

N - YUCIIO CJIOEB MOPO/, MONABIINX B IPU3MY CKOJIbXeHus OAB.

Jns ycpenHeHusi yria BHyTpeHHero tpeHus tpeOyercs npusmy OAB pazgenuts
BEPTUKAIbHBIMU JIMHUSAMH, BBIXOASIIMMU U3 TOUEK NepecedeHnus kpuBoil OB ¢ koHTak-
tamu cioeB nopon (muauu Cc u Dd). B pe3ynbpraTte OpHeHTHPOBOYHAS MPU3Ma CKOJIb-
KCHUs pa3jieicHa’ Ha BepTukaibHbie O0ku: 1- DAB; 2 - CcDd; 3 - OacC. [Ins kaxaoro
0JI0Ka HAaXOAAT LEHTP TsbkecTH (Touku 1,2,3) U mpOeKTUPYIOT WX BEPTUKAIBbHO Ha JIU-
HUIO cKonbkeHus (touku 1',2',3"). [l 3TUX TOYEK PAaCCUUTHIBAIOT HOPMaJbHbIE Hamps-
HKEHHS
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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-r0 OJIOKa, 3aMepeHHas IO BEPTUKAJIEC,IPOXOJSIICH Yepe3 MPOCKIUH
LEHTPOB TsikecTH 1°,2°,3 Mm;
[Bi-yroJ HakJIOHA JTMHUH CKOJIBKEHHS B I-i TOUKE i-ro OJ0Ka
VYaenpHBI BeC MOPOA B KaXIOM OJIOKE JOJDKEH OBITh yCpPeTHEHHBIM, €CIU B HEro
MOTIOJAIOT Pa3INYHbIE CIIOU
DO
rre f,, - momazp i-ro GJIoKa B IOMEPEIHOM CEUCHHH, M’
fy~ TIUIOIIA/1b, 3aHMMaeMas y -i IopoJioii B i-M OJIOKe, M
Yy~ YAEIbHBIA BEC y-H IOPOJIBI, H/M®m
M - 9KCJI0 CIIOEB MOPOJI, BXOASIINX B BEPTUKAIBHBIN I-i O1ok. Hampumep,
JUISL BTOpOTO OJI0Ka

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

Y2~ IECUAHO-TJIMHUCTBIE TOPOAbI, H/ME,
BenuunHa ycpeHeHHOTO yrila BHYTPEHHETO TPEHUS

n
v {’-*a‘-*tg(p-
=1"%i L L
: oo (10)

i=1%ti*0i

@ = acrtg 2

Yici Liroixtg; (10)

n
Yiz1ti*o;

@ = acrtg

K-7

YMEHHUEM OIpeNieNiATh MPOCTPAHCTBEHHO-TEOMETPUYECKOE IMOJIOKEHHE O00BEKTOB, OCYILECTBIIATE HEOOXOAMMbIE T'€0/Ie3UdecKre M MapKIIeiaepckue
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 MPOEKTHUPOBAHUS KapbepoB, obecrie- 1. KoncTpykius 60pTa Kapbepa
YUBAIOUINX WX 0€30MacHYIO HKCILTyaTaIHIo 2. Pacuer mapamMeTpoB yCTOMYUBBIX OOPTOB C YUETOM UX KPUBOJIMHEHHOCTHU B
IIPY MUHUMYME BCKPBIIIHBIX paboT IUIaHe
- YCIIOBUS UCTIOJIb30BaHUSI MHKEHEPHBIX
CIoCcO00B 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 PAcyeThl 1 0OOCHOBaHUE
CXEM YKpPEIUIEHUS 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 mpemnonaBatens. [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

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS
KOMIICTEHIINHU
70°
Puc.2. Cxema monepeyHoOTo ceueHus ycTyma: 1- oTkoc; 2 - TOBEPXHOCTh 0Cliald-
JIEHUS
Bnaners: - METOAVKaMU pacyeTa yKPEIUICHUs YCTY- OnpepnenexHne onTUManbLHOro yrna
[OB: pe3ynbTUpytoLlero otkoca 6opra
4 ~
- COBPEMEHHBIMU METO/IaMH YITPaBJICHUS Mexay BbICOTOW OTKOCA U €ro YrioM HakrioHa K ropu3OHTanu CyLecTByeT CBsi3b, 3aBWUCSI-
COCTOSHIEM MACCHEA TODHIX OO was oT councts nopon maccuea a=f (H, C,y, ) OTa 3aBUCMMOCTb NpeAcTaBneHa rpaduyeckm B
p PO, HOPMaTUBHOMN AOKYMEHTALWM.
- HaBplkamMu MCIIONE30BaHMS CIICHUATN3H- [na onpeneneHyst onTMManbHOro yrna otkoca TpebyeTtca onpenenuts Maclitab rpaduka
POBAaHHBIX IPOrPAMMHBIX KOMIIJIEKCOB IIO | (OTHOCUTESIbHYIO BLICOTY OTKOCA)
YIOPABJICHUIO COCTOSIHUEM MacCHBA FOPHBIX H= - a1
90
MOPO/I. ®
rae H - BbicoTa oTkoca npoekTupyemoro 6opTa, M;
Hgg(p)- BbICOTA BEPTUKANBHOrO OBGHaXKEHNst Nopoz C y4eToM HeobXxoamnMoro 3anaca ycTou-
YMBOCTH, M.
BenunuunHa Hgo ) onpegenserca pac4eTHbIMN CBOVICTBAMW YCpeOHEHHbIX Nopod C, 1 ¢,:
2 C tgp
H=—; =arctg— (12
) P 9%, 12
rae Ksy- k0ahULMEHT 3anaca yCTOWYMBOCTH, MPUHSATLIA B COOTBETCTBUM CO CPOKOM CITyX-
6bl oTKOCa
Hoor) = -2 % ctg(45° — 2) (14)
0@ T, g 2
ICK-3.4

CIOCOOHOCTBIO pa3padaThIBaTh OT/IEIbHBIE YACTH IPOEKTOB CTPOUTENHCTBA, PEKOHCTPYKIIMU U MEPEBOOPYKEHUS O0BEKTOB OTKPBITHIX TOPHBIX paloT,
MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAIHIO C Y4eTOM TpeOOBaHUN MPOMBIIUIEHHOM 0€3011aCHOCTH
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA

KOMIIETCHIIUH

3HaTh: - [lepeueHp HOPMATUBHON TOKYMEHTALUU Ilepeuenv mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:
110 CTPOUTEIBCTBY, PEKOHCTPYKIUHU U TI€- 1. OGecnieuenne ycToitunBocTy mpu BeaeHuu bBP
PEBOOPYKEHUIO O0BEKTOB OTKPBITHIX TOpP- 2. MexaHunueckue crnocoObl YKpeIIeHHs] OTKOCOB
HBIX padoT 3. YrpouHeHHe MacCcuBa TOPHBIX MOPOJ U U30JISALIUS TIOPOJ OTKOCOB
- HopmaTuBHYIO0 TOKYyMEHTALUU 110 CTPOU- 4. Metoibl 0OecrieyeHs] YCTOMYUBOCTH OTBAJIOB
TEJNbCTBY, PEKOHCTPYKLIUU U TIEPEBOOPY- 5. Buibl BOJbI B TOPHBIX MOpOAax
KEHUIO0 00BEKTOB OTKPBITHIX TOPHBIX pa- 6. OCHOBHBIE TIPEICTABICHUS O JBUKEHUU MOI3EMHBIX BOJI
oor; 7. PacueTsl BOAOMPUTOKOB K KapbepaM U JPEHAKHBIM CHUCTEMaM
- Ocobennoctu 0opMIICHHS TEXHHUECKON 8. TexHuveckue cpeacTBa OCYIICHHS
JIOKYMEHTAIlUU B COOTBETCTBUU € TpeOOBa-
HUSMH HOPMATUBHOU JOKYMEHTALINH. BoinosiHenue Tecta Ne3

YMers: - Bo1OpaTh HE0OX0 UMbl HOPMATUBHBIH

JIOKYMEHT COOTBETCTBYIOIIUI pa3padaTsl-
BAE€MOM 4aCTH MPOEKTA;

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

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

Paccuutate mapameTpsl KOHTYpHOH (KOJNBIIEBOI) ApPEHaXHOUM 3aBECHl M3
BEPTUKAIBHBIX COBEPIIEHHBIX CKBaXWH, 00ECTEYMBAIONIUX JOCTATOYHOE TOHH-
JKEHUE YPOBHS I'PYHTOBBIX BOJI B LIEHTPE CHUCTEMBI JO KOHIlA CTPOUTEIbCTBA Ka-
pbepa.

Haueptuts cxemy 3aBechl B macmrade 1:2000.

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

CkBaXXMHBI pACIOJOXKEHBI MO KOHTYpPY Kapbepa Ha pacctosHun 40 m oT
KOHTYpa Kapbepa. OCylleHHbId BOJOHOCHBIN IJIACT UMEET BEPTUKAIBbHYIO MO II-
HOCTbh 42 M. McxomHble mapaMeTphl 1Ji PACUYETOB 3a1a0TCS MPEMOJABATEIIEM.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA
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Puc.3. CxeMa k01bLI€BOY JpEHAXKHOHN 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 3KCIlJIyaTalluto
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Ha o6BogHeHHOM pabodeM ycCTyle TJIIMHHUCTBIX INECKOB MpoOiaeHa omepe-
Karomias ApeHakHas TpaHiues. TpeOyeTcs MOCTPOUTh Ha MOIEPEUYHOM CCUCHHUHU
yCTyIla KOHEYHOE U MPOMENKYTOUHBIE MOJIOKEHNUSA NENPECCUOHHBIX KPUBBIX UEpPE3
Bpems t, t; u t;. PacueTHble TOUKH AE€NPECCUOHHBIX KPUBBIX MPUHITH HA paccTO-
saun X1 ot Tpanmen: X1 = 0,3*Ry; X = 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
IIomnmagaHue ImOoA3€MHBIX BOJ B o0acThb IPU3MbI CKOJIBXXCHHUA YCTYIIA.
HanGonpmas >¢pekTuBHOCTh OCyIIEHUS AOCTUTAETCs 3ariyOlieHHeM JHa
TpaHIIEH B MOJOIIBY BOJOHOCHOTO muiacta (puc.4).
3

NS
-1
L1

~—
»
P
1

y

v
X / /
R 4 5

< »

Puc.4. Cxema ocymeHus IpeHaXHOW TpaHuieei: 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 caBUraroninx M yIep>KUBaIOMIMX CUJI 110 HanboJsiee BEpOsSTHOM Ju-

CTPOUTEIIbCTBY, PEKOHCTPYKIIUHU H ITEPEBO-
OpPYKEHHUIO0 00BEKTOB OTKPBITHIX TOPHBIX
pabor;

- HaBbIikaMu opopmiteHUs OTICTBHBIX Ya-
CTEH IPOCKTHOM JIOKyMEHTAIINH;

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

HUU CKOJIbKEHUSL:
VY aenpHbIN BEC IOPOJ B BEPTUKAILHOM OJIOKE ONPENEIeTCsl KaK CPEAHEB3BEILECH-

Hasg BCIN4YHNHA

Ven = V1*51;}’2*52 (20)

TIIC ;- M y,- YIACIbHBINA BEC OPO/I, CIArarolIuX BEPTUKAIBHBIA OJIOK MPU3MBI CKOJIBKE-
HUSA, MH/M;
S1u S; - momank ceueHust 6JI0Ka, 3aHUMAEMasi COOTBETCTBYIOIUMHE ITOPOJIAMH, M
S - o0mas Tromaas ceueHus OJIoKa.
YIpOIIEHHO MOYKHO OIPEICIIUTh
Yo = @i *v1+ @z x v, (21)
rae gy ¥ Oz - NpubIu3UTeNbHas JOJs TUIOMAIu 0J0Ka, 3aHMMaeMasi COOTBETCTBYIOLIUM
THUTIOM TTOPOJ, JTOJHU €I
Cuna tsoxectu, MH
Py =by*hixy; (22)
VYron casura 3 onpeaensoT 3aMepoM yriia MeXAy KacaTelnbHOW B CpeHEN TOUKe
OCHOBaHMS OJIOKA U TOPU3OHTAIBIO (CM. pHC. §)
KacarenbHast cuia siBIsSieTCS COCTABISIONIEH CUITBI TSHXKECTH (CM. puc. 8) U ompeie-
JIETCS
T; = P; = sinf; (23)
HopMaibHasi COCTaBIISIONIAS CHITBI TSHKECTH
N; = P, + cosp; (24)
Cwiia Tpenus
F.i=N; xtge; (25)
YT0a BHYTPEHHETO TPSHHS MPUHUMAIOT TOT, KOTOPBIH COOTBETCTBYET ITOPOJIaM B
OCHOBaHUU BEPTUKAIHLHOTO OJI0KA.
JlnmmHa uanm ckonb)keHus { paBHA JTMHE OCHOBaHMS OJI0Ka (CM. puc. §).
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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
Fop =4 % (; (26)
VY AepKUBAIOUTUMU CUJIAMU SIBJISIFOTCS CHIIBI TPEHHS U CLETUICHUS
i fyy =X Fr + X K (27)
CrBuraronmMu CUjIaMH SBIISIOTCS KacaTtenbHbie T.
CyMMBI CHIT OIIPEISIISIFOT CYMMUPOBAHUEM PACYETHBIX BEIMIMH COOTBETCTBYIO-
mmx rpad Tabdmn. 4. Torma kodgduimeHT 3amnaca ycroiunBoctu 6opra

T Fr+¥i, Fe
K. = Zi=t i=1 28
3y Z?=1 T ( )

I'ne N-umcio pacyEéTHBIX BEPTHUKAIBHBIX OJOKOB B IpU3Me cKoJbkeHus (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 TEOPETUUYECKUE BOMPOCHI, MO3BOJISIONIUE OLIEHUTH
YPOBEHb YCBOEHHS OOYYAIOIIMMHCS 3HAHUH, U MPAKTUYECKUE 33JaHMs, BBIABISIONINE CTe-
neHb CPOPMUPOBAHHOCTH YMEHUM U BIaICHUN, TPOBOJIUTCS B hopMe IK3aMeHa.

DK3aMeH 10 JaHHOH JUCLUIUIMHE MPOBOJUTCS B YCTHOM (hopMe MO HK3aMEHAIIMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUYECKUX BOMpoOca.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:
— Ha OLIGHKY «OTJHYHO» (5 0ayuioB) — oOy4arouiuiics I1eMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMATHUECKOE M TIyOOKOe 3HaHHE
yueOHOro Marepuaia, CBOOOIHO BBIMOJIHAET NMPAKTHYECKUE 3aJaHus, CBOOOJHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.
— Ha OIICHKY «Xopomio» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPeIHUI YpOBeHb cop-
MHUPOBAaHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHSI OCBOCHBI, HO JIOMTyCKAIOTCS HE3HA-
YUTEIbHBIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU AHATUTHUYECKUX OMNepalusix, MepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.
— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET OPOTOBBIN
YPOBEHb C(OPMHPOBAHHOCTH KOMIIETCHIIMI: B X0/€ KOHTPOJBHBIX MEPOIPHITUN JIOIyCKa-
I0TCS OIIMOKHU, MPOSIBJIAETCS OTCYTCTBHE OTIENIBbHBIX 3HAHHUM, YMEHHUI, HaBBIKOB, 00ydaro-
IIMHCS UCTIBITHIBAET 3HAUNTEIbHBIC 3aTPYAHEHUS TIPU OTIEPHPOBAHNY 3HAHUSIMH M YMECHUSIMHU
IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHUH.
— Ha OIICHKY «HEYI0BJIETBOPHUTEIbHO» (2 6amia) — 00yJaronuiics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHyeckoro mMaTepuania, AOMYCKAeT CYIIECTBEHHBIC OLIUOKHU, 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-
JeKTyaJIbHble HAaBBIKM PELICHUs IPOCTHIX 3a/1a4.

8 YuedHO-MeTOAUYEeCKOE U HH(POPMAIHOHHOE 00ecTieYeHUEe U CIUTLIMHBI
(Mmoay.s)

a) OcHoBHasi IMTEpPaTYpA:

1. Kazukaes, /.M., Ko3sipes, A.A., Kacnapesn, 2.B., Moduc, M.A. Ynpasnenue reo-
MEXaHMYECKUMHU TMPOIIecCaMu TIPH Pa3pabOTKE MECTOPOXKACHHUM TOJE3HBIX HCKOMAEMBIX
[DnexTponHbIil pecype]: Yuebnoe mocobue. - M.: UznarensctBo «['opHas kauray, 2016. -
490 c.: un. — Pexum pocryna: https://e.lanbook.com/reader/book/101757/#1 — 3ariu. ¢
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 [DNeKTpOoHHBIN pecypc]: YueOHoe nocobue. - CI16.: M3garenscTBo «Jlanby, 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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CKHE yKa3aHUs K MPAKTUIECKOU paboTe 1Mo AUCIUIUINHE «YIPaBIeHUE COCTOSTHHEM MaCcCHUBa»
st ctynentoB cneruanbHoct 130400 «IopHoe neno», cnenuanuzanud Ne3 «OTKpbIThIE
ropusie paboTe». Marauroropcek: M3n-Bo Marauroropcek. roc. Texs. yH-ta um. I.11. Hocoga,
2013, 18 c.

2. Kysnenoa T.C. OCHOBBI reoOMeXaHUKH. 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:

Hamvenopanue [10 No norosopa Cpok AeicTBUS TUIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Kaspersky Endpoind Security | /1-300-18 ot 21.03.2018 28.01.2020
1u1st OusHeca-CraHapTHBINA N-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017
7 Zip CBOOOJIHO pacnpocTpaHsieMoe | 6eccpouyHO

NuTtepHeT-pecypcesr:

HarmmonaneHas uHpOpMaIMOHHO-aHAIUTHYECKass cucreMa — Poccuiickuil HHIEKC
Hay4HOI'0 LUTHPOBAHUSA (PVMHLI) [D51eKTpOHHBII pecypc]. — URL:
https://elibrary.ru/defaultx.asp — 3ari. ¢ sxpaHa.

[TouckoBast cucrema Akaaemus Google (Google Scholar) [DnextponHsIii pecypc]. —
URL: https://scholar.google.ru/ — 3arm. ¢ sxpaHa.

MopnenupoBanue aepopmanuii O0OPpTOB M YCTYHNOB KapbepoB METOJAOM KOHEYHO-
JUCKPETHBIX JJIEMEHTOB PEAJM30BaHHBIM B KOMIIBIOTEPHOH NporpamMme [DJIEKTPOHHBIN pe-
cypc]. — URL: https://www.youtube.com/watch?v=W1tVo1UVI6IE &feature=youtu.be — 3ari. ¢
JKpaHa.

9 MaTepuanbHO-TeXHUYECKOE o0ecnevyeHue TUCUUIIMHBI (MOTYJI51)
MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG O6CCHC‘ICHI/IC JOUCIHUIIJINHBI BKJIFOYACT:

Tun u Ha3BaHME ayAUTOPUU OcHalleHue ayauTopuu
VYyeOHble ayAUTOpUH JUId IpoBe- | MynbTUMeAUHBIE CPEACTBAa XpaHEHNUs, Iepe/laun U
JICHHS 3aHSATHH JEKIIMOHHOTO THIIA | IPEACTaBICHUs MHPOPMAIIUU
VYueOHast ayTuTOpHs U1 IPOBE- JlaGopaTopHble yCTaHOBKH, U3MEPUTEIIbHBIE IPUOOPHI
JeHUS J1abopaTOpHBIX paboT: Ta- | JUIS BBHIIOJHEHUS JIaOopaTOPHBIX padoT:
6opaTopH;1 TreoMeXaHUKU U TeX- JluHaMOMeTp AJIEKTPOHHBIN CKATUA

JICM-1/4-1MI'4 5o 1 xH;

[Tpubop KommpeccHoHHBIN U1 UctibITaHus rpyHTOB [TKT -®;
[Mpubop st ompeneneHus: CONpoTUBIICHUsT rpyHTOB casury [TTI-
30;

kad cymmnsaeri 11C-0,25-20;

Becn maboparophsie 3nekTporasie ARC120 Adventure k. TOYHO-
cru I

( roc. peectp Ne 18785-00);

gosioruu OI'P

VYyeOHas ayIuTOpHs AJIs IPOBE- Ipecc ruapasmnueckuii [ICY-125
JleHus 1a6OpaTOPHBIX PaboT: Na- W3MmepuTeNns BPEMEHN W CKOPOCTH PacIPOCTPAHEHUS yIIbTPasByKa

Iynscap-2.1;
OopaTopusi reOMEXaHUKU U (PHU3H- y .
Kannamerp KM-7 xapMaHHBIH M3MEPUTENIb MATHUTHON BOCIIPUUM-

KM TOPHBIX TTOPO/T —
Becsr tadboparopusie BK-3000
KJI. TOYHOCTH BBICOKUH 11

( roc. peectp PONe 48026-11);
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

Becrr neaBromatuaeckoro mericteus MIT-150 (MIT BOA «ymmum-
Bep 06») k1. Togroctu 111

CreHJ U1l MOJICIMPOBAHUS Ha SKBUBAJICHTHBIX MaTepHaax;
Jlabopatopus nonesas I1J1J1-10;

Maket s OIMpPCACICHUA TPCHIMHOBATOCTH I'OPHBIX IMMOPOA.

Y4eOHble ayAUTOPUH IS IPOBE-
JI€HUS PAKTUYECKUX 3aHIATHM,
TPYIIIOBBIX U HHIUBUAYaIbHBIX
KOHCYJIbTAlUH, TEKYILEro KOH-
TPOJI U IPOMEKYTOUHOM aTTe-
CTallMH

Jlocka, MyJIbTUMEITMMHBIN IIPOEKTOP, IKPaH

[TomerieHu st UIsi CAMOCTOSITEIb-
HOU pabOTHI 00yUYAIOIIUXCS

[Tepconanbubie kKoMbIOTEPHI ¢ makerom MS Office,
BBIX0I0M B IHTEpHET ¥ ¢ JOCTYIIOM B DJICKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEIly YHHBEPCHUTE-
Ta

[Tomemienune 1 XpaHeHUs U
MPOPUITAKTUIECKOTO 00CITyKHBA-
HUSl y4eOHOTro 000pyIOBaHUS

Cremnaxu, celibl st XxpaneHus: yaeOHOTO 000py10Ba-
HUS

WHCTpYMEHTHI JIUIsl pEMOHTA J1a00paToOpHOTo 000py/10-
BaHUs
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