AHHOTaIms pabouei MporpamMMbl TUCITUTIIIMHBI

«MexaHuKa TPyHTOB»

eanb 1 3a0a9u AUCHUILIMHBI

Hean:

dopmupoBaHue y OOYYalOIIMXCS TMPEACTaBIeHUNH O (u3MKe MPOIECCOB,

MPOTEKAIOIINX B TPYHTaX KaKk B CJIOKHOM MHOTOKOMIIOHEHTHOW Cpe€lie, 3HAHWUI OCHOBHBIX
pacueTHBIX MoOjeNeil TPYHTOB M 0OJacTH HMX MNPUMEHEHHs, YMEHUIl M HaBBIKOB pELICHHS
MPAKTUYECKH BaKHBIX MHXKEHEPHBIX 33/1a4 pacdyeTa rPyHTOBBIX cpea/
3agaum IMCHUILIMHBI:
1) chopmupoBaTh 3HaHHS O COCTaBE, CTPOCHUU U CBOMCTBAaX OCHOBHBIX KJIACCOB IPYHTOB;
0030p COBPEMEHHBIX METOJIOB OCBOCHUSI HEPTETa30BBIX MECTOPOKICHU;

2) chopMupoBarh

HaBBbIKH

J1a00paTOPHOTO

OIIpCACIICHUA (bPISI/IKO'MCXaHI/I‘ICCKI/IX

XapaKTEPUCTUK TPYHTOB U MPAKTUYECKUX MOAXOAOB K OLIEHKE W HCMIOJB30BAHUIO MPUPOIHBIX
IPYHTOB B KQUE€CTBE OCHOBAHUM;

3) chopmupoBaTH YMEHHS M HABBIKH OTIPEICICHUS HATPSDKEHUH B TPYHTOBBIX MaCCHBaX OT
JIEACTBUS MTPUPOJIHBIX U BHEITHUX HATPY30K U PACYETOB OCHOBAHUM I10 MPENEIIBHBIM COCTOSHUSM.

(I)opanyeMble KOMIICTCHIUHA U HHAUKATOPLI UX JOCTUKCHUSA 110 JUCHUIIJINHE

KOIH)I Conepmaﬂne KO}I U HAUMECHOBAHUE UHAUKATOPA NOCTH/KCHUSA
KOMIIeTEeHIIUH KOMIIeTeH I i KOMIIeTEHIIUH

OIIK-1 Cnocoben pemars  (OIIK-1.1
3aza4u 3HaTh: 0COOEHHOCTH MOJICIMPOBAHUS MaTEMaTUYECKHX,
npodeccuoHaIbHON (bU3NYECKUX U XMMUYECKHUX MPOLIECCOB,
ACATCIIBHOCTH Ha [peaHa3sHa4YeHHbIE U1 KOHKPETHBIX TEXHOJIOTHYECKUX
OCHOBC [POIIECCOB.
VICIIOJIb30BaHHUS OIIK-1.2
TEOPETUYECKUX U
[IPAITHICCKHX OCHOB YMeTb: NPUMEHATh  3aKOHBl  €CTECTBEHHOHAYYHBIX
oCTECTBEHHDIX 1 I[I/ICI_II/IHJ'I\I'/IH, [IpaBWJIa IOCTPOCHUS TEXHUYECKUX CXEM H
TEXHHYECKHX HAYK, a | oP1Co/KCH.
raKKe OIIK-1.3
MATEMATHYECKOTO BrnaneTs: HaBbIKAMU MHTEPIIPETALMH JAHHBIX (PU3NYECKUX
arnapara UCCIIEI0BAHUH, TEXHUKO-

DKOHOMHYECKOIO  aHajiu3a, HaBbIKAMM  COCTaBJICHUSA
pabounx MPOEKTOB B COCTABE TBOPUYECKONW KOMAH/IBI.

OIIK-3 Cnocoben OIIK-3.1
IIPUHUMATL PEIICHUA 3HATh: IPUHLHUIIBI 0(OPMIICHHS POEKTHO-
B IPO(ECCHOHANBHON [k oHCTPYKTOPCKHX PaboT.
chepe, UCTIONB3YS |()[TK-3.2
TeoperiecKue YMeTh: UCIIOJIb30BaTh OCHOBBI JIOTUCTHUKH,
OCHOBBI YHpuMeHuTeNbHO K CTPOMTENBCTBY, KOIJIA OCHOBHBIE
HOPMATHBHYIO 623y TEXHOJOTMYECKUE OIEpallU¥ COBEPILIAIOTCS B YCIOBHUAX
cTp OHTeHBCTBva’ HEOIIPEIEICHHOCTH; IPUMEHATh HA IPAKTUKE DIEMEHTBI
CTPOHUTCIIBLHOH [IPOU3BOACTBEHHOI'O MEHEIKMEHTA.
UHIYCTPUU U OIIK-3.3
KUTUIIHO-




KOMMYHaJIbHOI'O BrnaneTrs: HaBBIKaMU TOJATOTOBKM NMPOEKTHOW U paboueit
X03s1icTBa TEXHUYECKOM JOKYMEHTalud B CTPOUTEIBHOU W
KUIIMIIHO-KOMMYHAaJIbHOU cdepe.

4.3 Conep:xkanue pa3esioB JMCUMILIMHBI «VMeXaHUKA IPYHTOB)»

Pa3znea 1. CocraB, cTpoeHne, cOCTOSIHNE U (PU3HYECKHE CBOWICTBA TPYHTOB

Tema 1.1 Cocmas, cmpykmypa u cocmosanue 2pyHnoe.

I'pynroBeie ocHoBanus. [Iporcxoxaenue rpynToB. Ilpencrasienue o npupo/e CKaabHBIX
U TUCIIEPCHBIX IPYHTOB, O TEXHOT'€HHBIX I'PYHTaX; O MEP3JIbIX U BEUHOMEP3JbIX. COCTaB rPyHTOB:
TBepAas, XUAKasi, razoo0pa3Hble KOMIIOHEHTHI TpyHTOB. dopma, pa3Mepsl U B3aUMHOE
pacnosoxkeHue yacTuil B rpyHTe. CTPYKTypHBIE CBSI3U MEXK/y YaCTUIIAMU TPYHTA.

Tema 1.2 Onpeoenenue cpanyiomempuuecko2o cOCmaga 2pyHmaos.

Omnpenenenyue rpaHyJIOMETPUYECKOT0 COCTaBa ME€CYAHOI'O IPyHTa CUTOBBIM METOJIOM B
COOTBETCTBUM C JEHUCTBYIOIIMMH cTaHgaptamMu. [locTpoeHune KpuBOM OJHOPOJHOCTH.
Onpenenenre HAMMEHOBAHUS [1€CYAHOT0 TpyHTa. DOPMYIMPOBAHUE BHIBOJOB.

Tema 1.3 I'eonocuueckoe cmpoenue 0CHOBAHUIL.

dopma M pa3Mmepbl TeoJIoTHYeCKUX Tel. MoiHocTh cimost rpyHTa. Cxemaruzarus
T€OJIOTUUECKOTO0 CTPOCHHUSI OCHOBAHUM, WHKEHEPHO-TEOJIOTMYECKUE DJIEMEHTHI M T€0JIOTHUYECKUE
TeJa, CIION U 30HBI, TPAHUIIBI MEKY T€OJOTHYECKIUMH TeJIaMH TBEPAOH, )KUJIKOK U ra3000pa3Hoi
COCTaBIISIOLIUX TPYHTA.

Tema 1.4 Ocnognvie ghuzuueckue XapaKmepucmuKku ZpyHmoe.

[TokazaTenu TUIOTHOCTH, YAEIHHOTO BeCa, BIAKHOCTH, BOJIOHACHIIICHUS, TOPUCTOCTH,
TJIOTHOCTH CIIOKEHUS; XapaKTePUCTUKN KOHCUCTEHITUH U YUCIIO TUTACTUYHOCTH CBS3HBIX TPYHTOB;
METO/JIbI OnpeeeHns (PU3NIEeCKUX MapaMeTpOB TPYHTOB B 1a00PAaTOPHBIX U MOJEBBIX YCIOBHSIX.

Tema 1.5 Onpeodenenue nnomunocmu cpynma, onpeoejieHue na10MHOCIMU YACHUY
2PYHMA 6 1a00pPamopHbBIX YCA06UAX.

Ompenenenne TIIOTHOCTH TPYHTAa W TUIOTHOCTH YacTUIl TPYHTAa B COOTBETCTBHH C
JEHCTBYIONMMHU CTaHIapTaMHU.

Tema 1.6 Onpeoenenue npou3e00HbIX XapAKMEPUCHMUK HECEAZHBIX ZPYHNLO0B.

OmnpeneneHue MoOKaszaTenei BOJOHACHIIIEHUS, MOPUCTOCTH, YAEIbHBIX BECOB TPYHTA.
Pacuetrnbie popmysbl, CBSI3b PACUETHBIX IMAPaMETPOB C XapaKTEPUCTUKAMM, OIpPEAETIIEMbIMU
TOJIBKO OMBITHBIM ITyTeM. KnaccudukannoHHble XapaKTepUCTUKU TPYHTOB.

Tema 1.8 @u3uueckue xapaKkmepucmuKku Heces3HbIX ZPDYHM08.

Tema 1.9 Onpedenenue XxapakmepHviX 61aX3CHOCHMEN, YUCAA NAACHUYHOCHU,
noKazamens meKyuecmu u ZPanyiomMempuldeckKozo cocCmasa novliesamoiuHUCMbIX ZPYHMO8.
Onpe;[eneHHe BJIQXKHOCTEH Ha rpaHrnie TCKy4€CTU U IJIACTUYHOCTH, paCdCT YMCiia IIIaCTUYHOCTH
" IoKa3aTeJid TCKYy4YCCTH, OIMPCACIICHUC HAMMCHOBAHUS TTIMHUCTOTO 'PYHTA U €T0 KOHCUCTCHIIUH,
oTpesieNieHUE TPaHyIOMETPHUECKOTO COCTaBa B 1abopaTopHbIX ycioBusx corimacHo ['OCT.

Tema 1.10 @u3uueckue xapaKkmepucmuku nvl1€6aAmMOTUHUCMBIX CPYHI0G.



Pa3znes 2. Mexannuyeckue CBOMCTBA TPYHTOB

Tema 2.1 /lepopmupyemocms cpynmoe.

dusnueckue npeacTaBieHus o AehOpMUPYEMOCTH TPYHTOB. JIMHelHble U HelMHEHHbIe
nedopManuy rpyHTOB, OOBEMHBIE U CIBUIOBbIE JieopMaliuy, Moja3ydecTb IpyHTa, pusudeckue
nporecchl npu JeOpMHUPOBAaHUN TPYHTOB. McmbITaHMS TPYHTOB Ha cCxkatue, ¢ 00pabOTKOM
pe3yIbTaTOB UCIIBITAHUI U BBIBEJICHUEM J1e(DOPMAITIOHHBIX XapaKTEPUCTHK IPYHTOB.

Tema 2.2 Booonenponuyaemocms cpyHmoe.

dusnueckue NPEACTaBICHUS O  BOJONPOHUIAEMOCTH TpyHTOB. OrmpeneneHue
BOJIONIPOHUIIAEMOCTH TPYHTOB B JaOOpaTOpuM M Ha CTPOUTENILHOW IUIOLIAJKE ¢ 00pabOTKOM
pe3yabTaTOB HUCHBITAHUN. 3aKOH JaMUHApHOW (QUIBTpALMM, IPOLECCHI, pPa3BUBAIOLIUECS B
IpyHTaxX MpH QUIBTPAUH BOJBI, 23PPEKTUBHOE M HEUTpaIbHOE HANPsDKEHHE B TpyHTE. [Ipenernsr
IIPUMEHUMOCTH 3aKOHA JJAaMMUHApHOH (QUiIbTparuu.

Tema 2.3 Ilpounocms cpynmoe.

Bunpl paspymienust rpyHToB. McnbITaHus TPYHTOB Ha CIBHUI, CONPOTHUBIICHUE TPYHTOB
caBury, reopus npounocty Kymnona-Mopa, 06paboTka pe3yiabTaToB UCIIBITAHUI TPYHTOB Ha CABUT
Y OTIPEJICIICHUE XapaKTEPUCTUK MPOYHOCTH TPYyHTOB. OTpeiesIeHne MPOYHOCTHBIX XapaKTEPUCTUK
TPYHTOB TIO pe3yJIbTaTaM UCIBITAHUI B CTAOMIIOMETPE U B TIOJIEBBIX YCIOBHUSIX

Tema 2.4 Peonozuueckue npoyeccol 6 2pyHmax.

SIBNeHHsT B TPYyHTax PEOJOTHYECKOrO CBOMCTBA: MOJI3YYeCTb, pellaKcalus, TIUTEIbHas
npovHOCTh. CTauy TMON3Y4ecTH: MIHOBEHHAs JedopMainus, CTaaus 3aTyXalollel Moi3y4ecTH,
CTaausl YCTAaHOBMBIIEHCS TOJ3Y4YECTH, CTaIWsl IMPOTPECCHPYIOMICH MOJ3y4ecTH, pa3pylieHHe
TPYHTOB

Tema 2.5 Hcnoimanue noi1e6amo-21uHUCmMblX ZPYHMOE 6 000Mempe.

OmnpeneneHue TMoka3aTteneil CXKUMAeMOCTH MAHCIEPCHBIX TPYHTOB IO pe3ylbTaTam
UCIBITAHUN B KOMIIPECCHOHHBIX MPUOOpax

Tema 2.6 Onpeoenenue korpgpuyuenma unompayuu necuanozo zpynma.
Omnpenenenne TMoKa3zaTellell BOJONPOHHUIIAEMOCTH TecyaHOro rpyHTa. OmnpeneneHue
koa¢duLreHTa QUIbTPAK TECKOB PA3IMYHOTO IPAHYIOMETPUYECKOTO COCTaBa

Tema 2.7 Mexanuueckue ceoiicmea ZpyHmoe
Pa3nea 3. HanpsizkeHnsi B MacCMBaxX rpyHTa

Tema 3.1 Onpeodenenue HanpaxceHuil 6 MACCUBAX ZPYHMA OM 0eliCMEUs cOOCMEEHHO20
eeca. OnpeneneHne HANPSHKEHWH B MacCHBE TPYHTa OT JCUCTBUSI COOCTBEHHOTO Beca B Cllydae
OJTHOPOJIHOTO M HEOJHOPOIHOTO OCHOBAaHHS, C YU4ETOM B3BEIIMBAIOIIECTO JECHCTBUS BOJBI, TIPH
HAJW4YUY B OCHOBAHHUH BOAYIIOPOB.

Tema 3.2 Onpeodenenue nanpaix;ceHuii Om 6HeUIHUX 3A0AHHBIX HAZPY30K HA OCHOBe
Mooenu TUHeHo 0edhopmupyemoii cpeobl.

Onpenenenre HaNPSKEHU B TPYHTOBOM MAacCHUBE OT JICMCTBHSI MECTHOW Harpy3Ku Ha €ro
MOBEPXHOCTU: CIy4aldl BEPTUKAJIBHOM COCPENOTOUYECHHOW CHUJIBI B YCJIOBHUSAX IUIOCKOM 3aJayu,
Clly4ail paBHOMEPHO paclpeiesICeHHON MOJI0CcoBOM Harpy3ku. Pemenre Murtduena. Hanpsiokxenust B



TPYHTaxX OT COCPEIOTOYCHHON CHJIbI, TPUIOKEHHOM K MOBEPXHOCTH OJHOPOJHOTO U30TPOITHOTO
nonymnpoctpancTBa. Ciiydail 3arpy3kud IpsIMOYTOJIBHOM IUIOIIAAM TOBEPXHOCTH OCHOBAHMS
PaBHOMEPHO pachpeielIeHHON Harpy3koi. MeTos yrioBbIX TOYEK.

Tema 3.3 Bauanue pazeumus ooaacmeii npeodenbHo20 HANPAHCEHHO20 COCMOAHUA 6
epynmax. Kpumuueckue nazpysxu.

Omnpenenenue yclIOBUM BO3HUKHOBEHHS O0JIaCTel MPENENbHOrO  HAMpPSHKEHHOTO
cocrostHus. Kputuueckast kpaeBas Harpyska. IlpenenbHas Harpyska. Bemumunna pacueTHOro
COIPOTHUBIICHUS. BiusiHue mmpuHbl mogomBkl GyHIaMEHTa Ha pa3BUTHE o0yacTel MpeneabHOro
COCTOSTHUSI MeponpHsITHS TI0 YMEHBIICHUIO 001acTel MIIACTHYECKUX JeOpMAIUi MOJT MTOAOITBOM
(byHIaMEHTOB.

Tema 3.4 Onpeodenenue nanpasx;ceHuii O ROOOUIEE COOPYIHCEHUIL.
OnpeneneHre HampsHKEHUWM 1O IOJOIIBE COOPYKEHHUH KOHEYHOW KECTKOCTH.
Onpenenenre HaIPsKEHUHM 0 MOJIOIIBE KECTKUX COOPYKEHUH.

Pa3nen 4. YcToH4HBOCTH TPYHTOBBIX MaCCHBOB

Tema 4.1 Omkocot u cknonvl. Buovl napywenus ycmoiiuueocmu 0mKocoé u cKjioHog.
Ycnosue ycmoituueocmu zpynmoevix maccugoé u koygpguuyuenm 3anaca ycmouuugocmu.
XapakTep HapylIEHUs YCTOMYMBOCTH OTKOCOB U CKJIOHOB, 3laHUN U coopyxeHuil. Ilorepu
YCTOMYMBOCTU OCHOBAHMSI IPU MPEBBIIIEHUU BEPTUKAIBHON HArpy3koil Hecyulel criocoOHOCTH
ocHoBaHus. [Inockuii n rnyOunHbIN cnBur. Ilpockans3piBanre. OCHOBHBIE pacyeTHbIE CXEMbI U
MOJIETIN: pacyeTHas MOJENb MOHOJMTHBIX OTCEKOB OOpYIIEHHS, MOJEIb TEOPUH IMPEAETbHOTO
paBHOBecHs. OnpezaeneHue Ko3PpPHUIUEHTOB 3anaca yCTOMYMBOCTH.

Tema 4.2  Pacuem  ycmoiiuueocmu  OCHOGAHUI 6 npeononodicenuu
Kpy2noyunuHOpu4ecKux no6epxXnocmeii CKOJIbHCeHUA

WNHxeHepHble METOABI pacdyeTa YCTOMYMBOCTH OTKOCOB M CKJIOHOB. lloBepxnocTn
CKOJIb)KECHUS. Y IepKUBAIOIIME CHJIBI M cAaBuraromue cuibl. Hanmbosnee omacHoe moiokeHHe
MOBEPXHOCTU CKOJIbXkeHus. OrnpeneneHre KoopAMHAT IieHTpa BpauieHus. Koadduument
YCTOMYMBOCTH OTKOCa. MeponpusaTus O MOBBILIEHUIO YCTOMUYNBOCTH OTKOCOB U CKJIOHOB.

Tema 4.3 Ycmouuueocmob 0mKoOco6 u CK10HO6 NO meopuu npeoenbHo20 pPaeHOEecus.
YCTONYMBOCTh OTKOCAa M3 HJCATBHO CHITYYHX TPYHTOB. Y CTOMYMBOCTH OTKOCAa W3 HJICATBHO
CBSI3HBIX TPYHTOB. Y CTOWYMBOCTh BEPTUKAIBHOTO OTKOCA B I'PYHTaX, 00JaJalOMIUX TPEHUEM U
cuersienneM. Omnpenenenue GopMbl paBHOYCTOWYHBOTIO OTKOCA.

Paspnen S. /laBjieHue IPYHTOB Ha COOPY KeHUSA

Tema 5.1 Axkmuenoe u naccugnoe oagienue cpynma. Onpeoenenue akKmusHo2o
0a61eHUsA ZPDYHIMA AHATUMUYECKUM U 2PAPUYECKUM MeMmOodamu.

[TonsiTHEe 00 aKTUBHOM U IMACCUBHOM JaBJiIeHUU TpyHTA. [laBienne nokos. CBs3b TaBICHUS
C TPYHTa C BEIMYMHON M HANpaBICHUEM TOPU3OHTAJIBLHOTO CMEIIEHUs coopykeHus. [Ipuzma
oOpymienust U mpusMa Bbinopa. OnpeneneHre aKTUBHOTO JIaBJICHUS TPyHTa Ha BEPTUKAIBHO
TNAJKyI0 CTeHKy. KpuTudeckass BbICOTa CBOOOAHO CTOSAIIETO BEPTUKAIBHOTO OTKOCA.
I'padmueckuit MeTos onpeieieHust aKTUBHOTO JaBJICHUS TPYHTA.



Tema 5.2 Ilaccusnoe oasnenue cpynma. Onpeoenenue naccusHo2o 0a61eHuUs ZPYHma Ha
02PANCOCHUA AHATUMUYECKUM MeMOOOM. Bruanue paznuunvix ¢paxmoposé na coopysricenus.
OrmpezenieHne MacCUBHOTO JABJIICHHS TPYHTA JUIS CBHIMYYUX M CBSI3HBIX TpyHTOB. [laccuBHOE
BEPTHUKAIbHOE JIaBJIEHUE IPYHTA Ha BEPTUKAIbHYIO TJIAJKYI0 CTEHKY. BiHsiHIE IPYHTOBBIX BOJ.
Crnoucras 3aceinka. BnusiHue ruOKocTy CTEHKU Ha JaBJICHHUE FPyHTA.

Pa3neu 6. /laBiieHne rpPyHTOB Ha COOPY/KEHHS

Tema 6.1 Ilpakmuueckue memoowsl pacuema KOHEUHbIX Oehopmayuii OCHOBAHUIL.

OcHOBHbIE BHJBl CMELIEHUI COOpPYXEHUI. YYeT OCHOBHBIX JTalloB BO3BEICHUS
COOpPYKEHHMsI JUIsl OLEHKU €ro KOHEYHBIX ocajok. OmnpenesaeHre MOIIHOCTH CKUMAEMON TOJIIIIH.
Meton nOCIOWHOTO CyMMHUpPOBaHUA ocanokK. OmpeneneHne o0cagoK Kak BEPTHKAIbHbBIX
nepeMeleHui TnHeRHo-1eopMUPYEMOil cpebl.

Tema 6.2 IIpakmuueckue memoowl pacuema 0cad0K OCHOGAHUTL 60 6PEMEHU.

OcHoBHast 3a7auya OJHOMEPHON KoHconuaauuu rpyHTa. Kosddumment xonconumanuu.

OcHoBHbIe pacdeTHbIe cirydan. Onpesenenue ocagku (yHIaMEeHTa Ha CIIOMCTOM OCHOBaHHH BO
BpPEMEHH.

Paznes 7. Ocodble BHABI TPYHTOB C HEYCTOWYMBBIMH CTPYKTYPHBIMH CBSI3IMH W HX
CBOMCTBA.

Tema 7.1 Ocobvie 6udbl ZPyHMO6 ¢ HEYCHMOUUUBGLIMU CHIDYKMYPHOIMU CEA3AMU U UX
ceolicmea.

Mep3nbie 1 BeUHOMEp3Ible TPYHTHI. JleccoBbie rpyHTH. Habyxarommue rpyHThl. Crnabbie
BOJIOHACKILIIEHHBIE TIMHUCTBIE TPYHTHI. Top( 1 3aropdoBanHbIe rpyHTHI. HacblHbIE TPYHTHI.



