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1. IEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bua nesiTeJIbHOCTH BBIITYCKHUKA

JlucuuniauHa  OXBaThIBAET  KPYr  BONPOCOB, OTHOCSIIMXCA K  SKCHEPUMEHTAIBHO-
WCCJICIOBATETILCKOMY BUIY MPOGECCHOHATBHONU EATEIHHOCTH BBITYCKHHUKA B COOTBETCTBHH C
KOMIETEHIIUSIMH, YKa3aHHBIMHU B Y4eOHOM ILJIaHE.

esab aJuCHUNIMHBI

®opmupoBaHue y o0Oydamomuxcs 0a30BbIX 3HAHUI 1O 3aKOHOMEPHOCTSIM  (hU3HKO-
MEXaHUYECKUX CBOWCTB TPYHTOB M TONy4YeHHE (yHIAMEHTAIbHBIX 3HAaHMHA 10 OICHKE
HaANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI TPYHTOBBIX MaCCHBOB.

3agaum AUCHUNIHHBI

CnocoOHOCTh OmpeenaTh NpodieMbl, BOHUKAIOIIME B XOJI€ CTPOUTEILCTBA U PElIaTh UX C
WCIIOJIb30BAaHUEM COBPEMEHHOM anmapatypbl. [logydeHue HaBBIKOB MO METOJIMKAM IPOBEICHUS
9KCIIEPUMEHTOB, MPaBUjIaM MOJATOTOBKU OTYETOB MO MPOJETIaHHON paboTe W HaMKMCaHUs CTaTei 1o
pe3yJibTaTaM HUCCIICIOBAHUM.

Kon Coaepxanne IlepedyeHb NJIaHUPYeMBIX Pe3yJbTATOB 00y4eHHS MO
KOMIIeTeHIUH KOMIIeTEeHIH i AMCLHHILIMHE
1 2 3
OIIK-2 CIOCOOHOCTH BBISIBUTH €CTECT- | 3HATh:
BCHHOHAy4YHYO CYUIHOCTh | — MpOOJIeMbl, KOTOphIE MOTYT BO3HUKHYTH B XOJ€
npobieM,  BO3HUKAOIIMX B | MPpOMECCHOHAIBHOM AESTENBHOCTH, METOIbI M ammapar
X0Jie npo(eCCHOHANBHON | JUIs X PEIIECHUS;
AEATENLHOCTH, NPHUBJIEYb HUX | yMeTh:
A pemIeHuA  COOTBETCT- | — paboTaTh €  TEXHUYECKOW W HOPMATHBHOU
BylOIMH  (U3MKO-MaTEMaTH- JIUTEPATYPOH, C MPOrpaMMHBIMU KOMIUIEKCAMHU 10
YEeCKHUH ammapar 00paboTKe pe3yJIbTaTOB UCCIICIOBAHUI;
BJIA/IETh:
— METOJIUKOW paboThl C COBPEMEHHBIMH TpUOOpaMH |
000pyZIOBaHMEM W C TaKeTaMH MPOrpamMM, HCHONb3Y-
eMbIX B IpoecCHOHATbHOM JIeSITeIbHOCTH.
[IK-15 CIOCOOHOCTBIO COCTaBIISITh | 3HATH:
OTYCTHIl MO  BBINOJHEHHBIM | — MpaBuUiia MOATOTOBKH HAYYHO-TEXHHUYECKUX OTUETOB,;
paboram,  y4acTBOBaThb  BO | — o6macTh IIPUMEHEHUS ITOJIYYE€HHBIX PE3YIIbTATOB,
BHCPCHUU PE3YILTATOB yYMeTh:
HCCIIC/IOBAHUH M MIPAKTHYECKUX | — pecTH 0OpaBOTKY Pe3y/IbTATOB BHITOIHEHHBIX PadoT;
pa3paboToK BJIAJIETh:
— HaBBIKAMM COCTABJIEHUSl OTYETOB, HAIUCAHUS CTaTEH,
0030pOB TTyOIUKAIIHIA.
2. MECTO AN CHUIVINHBI B CTPYKTYPE OBPA3OBATEJIbHON
MNPOI'PAMMBI

Jucnnmmnaa b1.5.12.03 Mexanuka rpyHTOB OTHOCHUTCS K 0230BBIM JUCITUTUINHAM.
JlucuumvHa MexaHuKa TPYHTOB 0a3upyeTcsl Ha 3HAHUSAX, MOJYYEHHBIX MPU HM3YYEHUH TaKUX

y4e€OHBIX AUCITUIUINH,

COIPOTHBIIEHUE MaTEPUAJIOB.

OcHOBBIBasICh Ha HU3Y4YCHHUU NCPCUYUCIICHHBIX TUCHOUIIINH, MexaHuka TPYHTOB IIpPCACTABJIACT
OCHOBY JUISl M3YYEHUs IUCHMIUIMH: OCHOBaHMSA M (YHIAMEHTHI, OOCIEeJI0BaHHE M HCIBbITAaHHUE
3IaHUU U COOPYKEHUM.

Takoe

CHUCTCMHOC

KaKk TCEOopEeTHUYCCKad MECXaHUKa,

MEXIUCUUIUIMHAPHOE

TEXHHUYECCKasds MCEXaHHKa, TICOJIOTHAd,

HU3YUCHUC HaMpaBJICHO Ha AJOCTHIXCHUC

tpedyemoro ®I'OC ypoBHS MOATOTOBKH IO KBaTU(UKAIIUN OaKaiaBp.




3. PACIIPEJEJIEHUE OBPBbEMA JUCHUIIJIMHBI

3.1. Pacnipenesienne o0 beMa JUCHUIIMHBI 10 opMaM o0ydeHust

Tpyooemkocms oucyuniunvl ¢ uacax
| e = Kypcosasn
g1 S g paooma
) S V )
®opma S : S S s (npoexm), Buo )
e | = 2 X s KOHMPONIbHAA | RPOMENHCYMOUHOIL
00yueHus S| % = = 9 3
& §| & S g T« § paboma, ammecmayuu
S 3 S
S| | S| 5|3 S55| 58| petepam
9| | S| B S ISSTEX| S8 pPrr
SIS 32| §SES&s| 8¢
ORI T RIRgJOKS| oL
1 2 3 4 5 6 7 8 9 10 11
Ounas -l - - - | - - - - -
3aouynas 2 | - 1721 8| 4 |4 - 60 - 3ayeT
3aounasn e N I R R - - - -
(ycxopenHoe
00ydeHue)
Ou4Ho-3204yHast | - | - | - | - - - - - - -

3.2. PacnpenesieHne 00beMa IMCIUIJIMHBI 110 BUAM Y4eOHBIX 3aHATHI U TPYI10E€MKOCTH

6 m.u. 6 Pacnpeoenenue
Tpyoo- UHMEPAKMUBHO, no Kypcam, uac
Buo yueonuvix 3anamuii eMKOCmb |aKMUGHOU, UHHO6A-
(uac.) UUUOHHOUL (hopmax, 3
(uac.)
1 2 3 4
|. KontakTHas padoTa o0y4aronuxcs ¢
npemnoaapareJieM (Bcero) 8 4 8
Jlexmm (JIk) 4 2 4
JlaGopatopusie pabotsl (JIP) 4 2 4
I'pynmoBsie (MHAMBHUYANbHBIC) KOHCYIbTAIHA ™ + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aIOIIMXCS 60 ) 60
(CP)
[ToaroroBka k 1abopaTopHbEIM paboTaM 40 - 40
[loaroroBka x 3aueTy 20 - 20
I11. IIpomexyTouHasi aTTeCTANMA 3a4eT + - +
OO611ast TPYI0EMKOCTh AUCHMILIMHEI .. ..... 4ac. 72 - 72
3a4. el. 2 - 2




4. COAEP)KAHUE JUCHUITJIMHBI

4.1. PacnpenejieHue pa3ieioB JMCUUILIAHBI IO BHAAM YUeOHBIX 3aHATHI

- IS 3204HOH (pOPMBI 00yUEeHHS:.

Buowt yueonwvix 3anamuii, 6Kirouan

Ne CamocmoamenvbHyo pabomy
pas- Haumenoeanue Tpyooem- o0yuaromuxca u mpyooemKocme;
oena 0 (uac.)

pazdena u Kocmb,
u mema OuCyUnIUHbL (uac.) yuebnvie sauamus_| s
membol aabopa- | Goma oGyuaro-
JAeKyuu mopHule wuxcn
padomol
1 2 3 4 5 6
1. OcHOBHbIE TOHSITUSI  MEXaHUKH 22 1 1 20
rpyuToB. ®duszuyeckasi mnpupoaa
TPYHTOB
1.1. | Ilpeamer u 3amaum Kypca. llpupona 55 0,5 - 5
TPYHTOB. CTpyKTypHBIC CBSI3U.
CTpyKTypa U TEKCTypa.
1.2. dusnueckue CBOMCTBA 5 16,5 0,5 1 15
KJaccu(UKAIIMOHHBIEC TIOKa3aTelH.
2. OcHOBHBIE 3aKOHOMEPHOCTH MeXa- 24 1 3 20
HHUKH TPYHTOB

2.1. C>KMMaeMOCTh TPYHTOB. 9,25 0,25 1 8

2.2. | BomompoHHIIaeéMOCTh TPYHTOB. 2,25 0,25 - 2

2.3. HcnelTanue Ha  OJHOIUIOCKOCTHOM 10,25 0,25 2 8

CJIBUT.
2.4. HHBle MeTOIBI UCOBITAHUSA HA CIIBUT. 2,25 0,25 - 2
3. Teopusi pacmpenesieHUs] HampsixKe- 55 0,5 - 5
HHIi B MaCCHBaX I'PYHTA
3.1. Pacnpenenenue HaIpPsHKCHUH B 2,75 0,25 - 25
TPYHTOBOM MacCHBeE.
3.2. [Inockas m mpocTpaHCTBEHHAs 33j1a4a 2,75 0,25 - 2,5
(HampspKeHHsT OT paBHOMEPHO-pacIipe-
JIeTIeHHON Harpy3ku). Hampspkenue ot
COOCTBEHHOT'0 Beca IpyHTa.
4, IIpouHocTh " YCTOHYUBOCTH 55 0,5 - 5
TPYHTOBBIX MACCHBOB
4.1. | Teopust mpeneNbHOTO HAMPSHKEHHOTO 55 0,5 - 5
coctosHus. KputHueckue Harpysk.
YCTOHYMBOCTh OTKOCOB M CKJIOHOB.
Onpenenenve [aBieHWA TPYHTa Ha
OrpakJ1aloIIye KOHCTPYKLIUH.

5. JedopManum TrpyHTOB M pacuer 11 1 - 10

0CaJl0K OCHOBAaHHUH COOPYKeHUI

5.1. | Buast nedopmaruii. Teopust 11 1 - 10

KOMIIPECCUOHHOIO YIUIOTHEHHA. Teo-
pust GUIBTPAIMOHHON KOHCOJUIAIINH.
MeToabl pacuera CTaOUIM3UPOBAHHBIX
0CaJIOK.
HUTOI'O 68 4 4 60




4.2. Copep:xaHue JMCUUIJIMHBI, CTPYKTYPHPOBaHHOE 110 pa3/iesiaM U TeMaM

Buo
Ne 3AHAMUA 6
paszoena Haumenosanue . UHMEPAKMUGHOI,
" pasdena u memsi Codepircanue NeKYUOHHBIX 3AHAMUIL axmuenoii,
membol oucyunIuHbl UHHOGAUUOHHOU
dopmax,
(uac.)
1 2 3 4
1. OcHOBHbIE  NOHATHSA 1
MEXaHMKH  TPYHTOB.
duzuyeckass NMpupoaa
TPYHTOB
1.1. IIpenMer wu  3agaun | MexaHUKa TPYHTOB, KaK 4YacTb CTPOUTEIHHON -
Kypca. Ilpupona rpyH- | MEXaHUKH, U3y4alOUIed yIpyrocTb, TEKy4ecTh U
ToB. CTpYKTypHBIE CBS- | IOJI3y4eCTb.  ['pyHTBI.  ompenesieHHe U
3u. CTpykTypa u Tekc- | knaccudukauusi.  CTaHOBIEHHME  MEXaHUKHU
Typa TPYHTOB UM pOJIb OTEUECTBEHHBIX YUEHBIX.
IIpoucxoxnenue TPYHTOB. CocraBHbIe
3JIEMEHTBl TPYHTOB. TBEPAbIE MHHEPAJIbHbIC
YacTUIlbl, BOJIA B TPYHTE, ra3bl M ra3oo0pa3HbIe
coequHeHus. CTpyKTypHBIE CBSI3U B TPYHTax U
ux knaccudukanys. TekcTypa u ee BUIBL
1.2. Ousnueckre cBoiicTBa | OCHOBHBIE TIOKa3aTelnn (PH3NYECKUX CBOWCTB [IpoGiemuas
U KJIacCU(PHUKALMOHHBIE | TPYHTA.  IUIOTHOCTb,  IUIOTHOCTh  YACTHII, nexuus (1 gac)
MOKa3aTeNn MIPUPOAHAS BJIaYKHOCTb. Mertonst ux
ompeneyneHuss B Ja0OPaTOPHBIX  yCIOBUSX.
[TnotHOCTE cCyxoro rpyHTa. Mcmonp3oBaHue
yKa3aHHBIX  TIOKa3aTelne s OICHKH
MOPUCTOCTH M BJIArocoJepXaHus. Y AeIbHbIN
BEC TPyHTa BO B3BEIIEHHOM BOJOI COCTOSHHH.
KnaccudukanoHneie moka3aTean W UX BUJIBL
BEIIECTBEHHBII ~ COCTaB W [OKa3aTelu
¢uznueckoro coctostHusA. YUCIIO MIaCTUYHOCTH.
[InoTHOCTH  COXKEHHA TEeCHYaHbIX TPYHTOB.
[Tonesbie METO/IBI onpeaeneHus
KJIAaCCU(UKAIMOHHBIX TOoKazareneil. Koaddu-
LIMEHT KOHCUCTEHINHU(TIOKa3aTeah TEKy4eCTH)
[JIMHACTBIX ~ TPYHTOB M CHOCOOBI  €ro
OTIpEICIICHHSL.
2. OcHoBHBIE 3aKO0HO- 1
MEPHOCTH  MeXaHUKH
TPYHTOB
2.1. CxnmaemMocTb TpyHTOB | dU3Nueckre MPUYMHBI CKUMAEMOCTH TPYHTOB. -
Kommpeccusi:  meronst  m3ydeHus. CrnocoOsbl
MIOCTPOCHUSI KOMIPECCHOHHBIX KPHUBBIX. Bupl
KOMIIDECCUOHHBIX KPHUBBIX M HUX aHajIu3.
VYpaBHeHHE BCEll KOMIIPECCHOHHON KpHBOM.
YpaBHEHHE ydacTKa KOMIIPECCHOHHOW KPHBOM.
3aK0H YIUIOTHEHUS (CKUMAeMOCTH) TPYHTOB.
[lokazarenn aedopmupyemoctu: K03(QGUIMEHT
C)KMUMAEMOCTH U KO3(QQUIMEHT OTHOCHTEILHOU
C)KFMaEMOCTH.
2.2. Boponponunaemocts [lpuunHBl  OBWKEHUST BOABI B TPYHTax. -
TPYHTOB Mexannueckas wmogens K. Tepuaru cxaTus

rpyHTOBOM Macchl. IloHsatus: 3¢ dekTuBHOE U
MopoBoe JiaBieHue TpyHTa. ONBITHBIE JTaHHBIE O
(unbTpany BOABI B TIECUAHBIX M TIIMHUCTHIX
rpyaTax. JlamuHapHas ¢uibTpanus. OTBITH




3

Hapcu. 3akon mamuaapHOU reTparuu Jlapcu
JUIE  CBS3HBIX W HECBSI3BHBIX ~ TPYHTOB.
Koadduuuent ¢punprpanmum u ero 3HaueHUS 115
OCHOBHBIX Pa3HOBHIHOCTEH I'PYHTOB.

2.3.

HWcnelTanne ©Ha omHO-
IJIOCKOCTHOM CABUT

OO6mactpb TIPYITOKECHUS XapaKTEPUCTHK
MIPOYHOCTHU TPYHTOB. Konctpyxmus
Cpe3bIBaTes. OcCOoOCHHOCTH ~ TIPOBEICHHS
HUCTOBITAHUN TIPU  JUCKPETHO TMPHUIIOKEHHOMN
Harpy3keé W TpHU HCIBITAHUM C TIOCTOSHHOM
CKOpOCTBIO JeopMupoBaHus. McnbiTanue Ha
cpe3 mec’yaHbIX TpyHTOB. 3akoH KymoHa mis
CBIITyYUX TPYHTOB. VcmibITanme Ha cpe3 CBA3HBIX
TPYHTOB TI0  HEAPEHUPOBAaHHO-HEKOHCOJIU-
JIMPOBAHHOW CXE€ME€ M Ha KOHCOJMAMPOBAHHBIN
cpe3. OcCOoOEHHOCTH YIUTOTHEHHUS TPYHTOB TpH
BO3pacTarollel Harpy3ke M TIpH pasrpys3Ke.
3axkoH Kynona ans cBsi3HBIX rpyHTOB. [Ipenemnst
npuMeHuMocT  3akoHa Kyrnona. VYcnoBus
NpeAeNbHBIX ~ paBHOBecHMM 1o Mopy s
CBS3HBIX W HCCBA3SHBIX I'PYHTOB.

2.4.

HHbIe METOABI HCIBITA-
HH HA COABUT

JlabopaTopHbIe U TOJIEBBIE METOIBI HCIIBITAHUH.
HcneiTanue Ha ogHOOCHOE cxaTue. VcnblTaHue
Ha TpEXOCHOE cxKartue. MeToJ IIapuKoBOi
npoObl.  IlIBexckmii  MeTOn — OmpeAecHUs
NpOYHOCTH. VICIBITaHUS B MOJEBBIX YCIOBHSAX!
CABUI MOHONIWTa (LeNMKa) 1O 3a/JaHHOU
IJIOCKOCTH, oOpyIieHue MOHOJIHTA,
BBIIABIMBAaHUE MOHOJIUTA, METOA IPOOHOM
HarpysKu.

Pazbop
KOHKPETHBIX
cutyaruii (1 yac)

Teopus pacupene-
JICHUSI HANPSKEHUH B
MacCCHBAaX IPYHTA

3.1.

Pacnipenenenne Hamps-
JKEHUH B TIPYHTOBOM
MacCHUBE

IIpenenst MIPUMEHUMOCTH METOJI0B
ompeencHus HanpspKkeHui. 3anada byccunecka
O paclpefencHU HaNpsHKEHUH B YIpyrou
MOYBE OT COCPEAOTOUEHHOM cuibl. edopmarms
OrpaHUuYMBaIOlIe IIockocTu. IIpakTuueckas
METOJIMKAa pacueTa HampsDKeHUH.  OMIopbl
HanpsokeHul. «JIyKoBHIIa» HAPsDKEHUM.

JleiicTBre HECKOJIBKUX COCPENOTOYCHHBIX CHII.
[HeticTteue PaBHOMEPHO pacrpeaeneHHon
Harpys3KHu. Pemenne Koporkuna-Jlssa.
Metoauka — akTyalM3HpOBaHHOM  pelakUU
CHulIl 2.02.01-83*. Tlpumep pacdera SHIOPHI

0, . Mertox yrioBeix To4eK. Bimsiaue miomany

3arpy3ku. Ormnpenenenue
J000M BHJIE 3aTrPY3KHU.

HanpsOKEHUH  1pu

3.2.

Ilnockas wm  mpoct-
paHCTBEHHAS 3amavya
(HampspKeHUsT OT paBHO-
MEpHO-pacIpeieIeHHOM
Harpy3ku). Hampsoke-
HHE OT COOCTBEHHOI'O
Beca rpyHTa

Ilonsatre o miockoi 3azade. 3amadya DaamaHa
JUTSt IIOJIOCOBOM Harpys3KHu. HelictBue
PaBHOMEPHO pacrpeneneHHol Harpys3Ku.
Kaptuna pacrpeneneHus HaIPSHKECHUH.
CpaBHEHHE CKHAMAOIINX  HAMPsDKCHWH B
IJIOCKOM ¥ IPOCTpaHCTBEHHOMU 3aAaue. ['naBHbIe
HaIpPsDKESHUSI.

JleticTBe cOOCTBEHHOTO Beca I'PYHTa. DIIOPHI
CKUMAIONUX  HANPSDKEHUH 71 CJIOUCTOTO
OCHOBAaHMS, JJIs HAIWYHMSA IOA3EMHBLIX BOJ B
OCHOBAHHH W BOJOYITOPHBIX TPYHTOB.




1 2 3
4, IIpouHocTh W YyCTOM-
YMBOCTh T'PYHTOBBIX
MacCHBOB
4.1. Teopus  mnpenenbHoro | [loHATHE 0  TpemeabHOM — HANPSOKCHHOM
HaIpPsHKEHHOTO COCTOA- | COCTOSHUU. Da3pl HAMPSHKEHHOTO COCTOSHUSA
HUSl. Kputnueckue | rpyHTOB B OCHOBaHUH. [ToBepxHOCTH
Harpys3Ku. VYcroituu- | Ckonbkenust  anas  (yHOAMEHTOB — MEJIKOTO
BOCTb OTKOCOB U | 3aJI0KCHMS, CpeAHeN TINMyOMHBI 3al0KEHHUS U
ckiIoHOB. Ompezenenue | rimyOokoro 3ajoxkeHus. [loHsTne o HadaIbHON
JaBJICHHUA TpyHTa Ha | KpUTHUUECKOM,  TpeneiabHOM  KPUTHUYECKOH,
OTpaXJAIOIHEe  KOHC- | paCYETHOM CONPOTHBIICHUMU.
TPYKLUU Pewenne  Ily3slpeBckOoro i  HayallbHOM
KpUTHYECKON Harpys3ku. Pemenus Ilpannaris,
Peiicaepa, CokomoBckoro, beperanmesa mis
npeenbHON KPUTHYECKOU Harpy3Ku
(pynmameHTHI MEJKOTO " rryOOKOro
3amoxxeHus).  CorocTaBieHHE  pPe3yNbTaTOB
pacyeToB C JAHHBIMHM HATYPHBIX HaOJIIOJECHUH.
Y CTOMYMBOCTh OTKOCOB U CKJIOHOB Kak BTOpas
3ajladya TEOpUU NPEeNIbHOTO HAIpPSHKEHHOTO
COCTOSTHMSI. OneMeHTapHbIE 3a/1a4H:
YCTOMYMBOCTH CKJIOHA, CJIO0KEHHOTO HACAIBHO
CBIyYUM TPYHTOM; MaKCHUMallbHas BBICOTA
BEPTUKAJIBHOTO OTKOCA, CIO0XXEHHOTO HJICATBHO
CBs3HBIM rpyHTOM. CTporoe pemenue no B.B.
CoxkosoBckoMy. VHXKeHEepHBIE METO/bI pacueTa
(MeTon KpyrIOUMIMHAPUYECKHX MOBEPXHOCTEN
o0OpyIIeHHS).
Buner moxmopubeix  creHOk.  OmpeneneHue
JaBJIECHUS TPYHTOB Ha  Orpaxaarolue
KOHCTPYKIMHU. AHATUTUYECKUE METOBI pacdeTa
nasienus. ['paduueckuit meron.
Mepornpuatusi M0 MHOBBIILIEHUID YCTOWYHUBOCTH
OTKOCOB M CKJIOHOB.
5. Jedopmanun rpyHToB
H pacyeT 0CaJ0K OCHO-
BaHMI COOPYKEHH I
5.1. Bunst nedopmaruii. | Buger ympyrux u  Heynpyrux aedopmariuii

Teopuss KOMIpPECCHOH-
HOTO YIUIOTHEHHus. Teo-
pust  pUIBTPAIMOHHON
KOHcoyMaauuu. Merto-
Ibl pacueTa CTaOHMIIN3H-
POBaHHBIX 0CATIOK

IPYHTOB M (U3MYeCKHe MNPUYMHBL. MeTobl
OTIpeIeNIeHHs YIIPYTUX JeQOopMAaIHid.
OnHOoMepHas 3a/1aua TEOPUH KOMIIPECCHOHHOTO
(Heympyroro) YyIUIOTHEHHS TpPyHTOB (Ocajka
CJIOsI TPYHTa IpH CIUIOIIHOM Harpyske). Teopus
(GWIBTPAalMOHHON KOHCONMJAMH B pacyere
W3MEHEHHUS! OCaJKH CJIOA TPyHTa BO BPEMEHH
(mpennoceku  teopun). duddepenunansHoe
ypaBHEHHE TEOpUU W ero pemreHus. [pyrue
Cllydal OJHOMEPHOW 3aadd KOHCOJHMIALNH.
CriocoOsI pacuera.

OCHOBHBIE TPaKTHYECKHE METOJbl pacueTa
CTaOMIIM3UPOBAHHBIX  OCAJOK  (PYHIAMEHTOB.
MeToa 3UMHETO MOCIOWHOTO (3JEMEHTapHOTO)
CYMMHPOBaHUS, METOJ] IKBHUBAJIECHTHOTO CJIOS
H.A. lprroBuya. [Ipumepsl pacdyeTos.




4.3. JIabopaTopHbie padoThl

Buo
3AHAMUA 8
Homep Obvem UHMEPaKmueHoIl,
i paszoena Haumenoeanue nabopamopnoii paéomoi (wac,) AKMUuGHOl,
oucyunIuHbl UHHOBAYUOHHOUL
dopmax,
(uac.)
1. Omnpenenenne  (pU3MUECKUX  XapaKTEPUCTHK, 1 Tpenunr (1 gac)
KI1acCU(UKAIIMOHHBIX MOKa3aTeNIel U YCIOBHOTO
PacyYeTHOTO CONPOTHBIICHHS TPYHTOB R, .
2. Uccnenosanue C)KHUMAaEeMOCTHU TPYHTOB 1,5 Pazbop
Coco0OM KOMITPECCHH B OZOMETPE. KOHKPETHBIX
curyanuii (0,5
qaca)
2. UccnenoBanue mpenenbHOTO  CONMPOTHBIECHUS 15 Kowmmerotepnas
CABUT'Y I'NIMHUCTOI'O T'PYHTA. MMpE3CHTalUA
(0,5 gaca)
HUTOI'O 4 2

4.4. CemuHapsbl / IpaKTHYeCKHe 3aHATHUS
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

4.5. KoHTpo/IbHBbIe MepPONPHUSATHSI. KYPCOBOil NpoeKT (KypcoBas padora), KOHTPOJIbHasA
padora, PI'P, pedepar

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO.




5. MATPUIIA COOTHECEHMS PA3JIEJIOB YYEBHOM JUCIHUILIMHBI K ®OPMHAPYEMBIM B HUX
KOMIIETEHHUAM U ONEHKE PE3YJbBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenuyuu Komnemenuyuu Buo
Kon-60 2 Ouyenka
Ne, nHaumenosanue OIIK IIK t.. uac yueonvix
uacoe KoMmn. - . |pesynomamosg

Pazoenoe OUCUUnIUHb 2 15 3aHAMuUil

1 2 3 4 5 6 7 8
1. OcHOBHBIC TOHATHS MEXaHUKH TPYHTOB. Dusmueckas 22 + + 2 11 JIk, JIP CP 3a4yeT
NpUpoia TPYHTOB
2. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH TPYHTOB 24 + + 2 12 JIk, JIP, CP 3a4eT
3. Teopus pacpezienieHNs HANIPsDKEHUH B MacCHBaX TPyHTa 55 + + 2 2,75 JIx, CP 3a4eT
4. IIpoYHOCTh M YyCTONYNBOCTh TPYHTOBBIX MaCCHBOB 55 + + 2 2,75 JIx, CP 3a4eT
5. ledopmanmu TpyHTOB W pacyeT OCaZ0K OCHOBaHUH 11 + + 2 55 JIk, CP 3a4eT
COOPYXKEHUI

6cezo uacos 68 34 34 2 34 - -
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA JJIsA
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINXCS MO JUCHHUILJIMHE

1. Mexanuka TPyHTOB. MeToanyeckre yKa3aHHs K BBIMOJHCHHIO JabopaToOpHBIX padbot/
O.B. Kymnukos, P.I1. Kypammuna. — 'OY BIIO «bpI'Y». 2006. — 37 c.

7. IIEPEYEHb OCHOBHON HM  JONOJIHUTEJBHOW  JINTEPATYPHI,
HEOBXOJIANMOMU J1JIs1 OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo

Obecneuen
No Haumenosanue uzoanusn IKIEMNAAPOE 6
o 3ans- Hocmbo
oubruomexe,
mus
mT.
1 2 3 4 5
OcHoBHag JuTepaTypa
1. | Hanmaros, b.11. Mexanuka rpyHTOB, ocHOBaHHA U pyHnaments! | JIK, 1 (OP) 1,0
(BkTIOWast  cHeNMaNbHBI Kypc HWH)XXEHepHOW reosnormm) | JIP
[DnexTponnblli pecypc] : yued. — DnekTpoH. naH. — CaHKT-
Iletep6ypr: Jlawp, 2017. — 416 c. — Pexum gocrymna:
https://e.lanbook.com/book/90861.
2. | 1o6poB, D.M. MexaHuKa TPyHTOB: yueOHHK st By30B [Tekct]. | JIK, 20 1,0
— M.: Akagemus; 2008.- 272 c. JIP
JlonoiHuTEILHAS JIUTEPATypa
3. | Mexanuka rpyHTOB: yueOHUK 115t By30B / b. U. Jlanmatos, B. H. | JIk, 22 1,0

Bponun, B. JI. Kapnos u gp.: nox pea. b.1. Janmartosa. — M.: | JIP
ACB; CII6.: CII6I'A-CY, 2000 — 204 c.

4. | ManpimeB, M.B. Mexanuka rtpyHTOB. OcHoBanus wu | JIk, 10 0,5
(byHmameHThI (B Bompocax u oTBerax) [Tekct]: yuebnoe nocobue | JIP
M.B. Maunsies. — M.: ACB, 2015. — 104 c.

5. | Manryies, P.A. Mexanuka rpyHtoB [tekct]: yueOnuk / P.A. | JIk, 10 0,5
Masnrymes, B.JI. Kapnos, .M. CaxapoB.—M:ACB, 2015.-256¢c. | JIP
6. | Hammaros, b.1. Mexanuka rpyHTOB, ocHOBaHUS 1 QyHAaMeHTH | JIK, 195 1,0

(BKJTFOUAs CHELKYPC MHXEHEPHO# reosoruu) [tekcr]: yueOnuk | JIP
st By3oB / B.M. [lanmatoB. — 2-e u3g., nepepad. u jpom. — JL.:
Crpoitnznat, 1988. — 415 c.

7. | CII 22.13330.2011. OcHoBanust 31aHuid u coopyxenuid. | JIP OP 1,0
AxrtyanusupoBanHas pepakims CHull 2.02.01-83* [tekct]. —
Been. 2011-05-20. — M.: Munperuon Poccun, 2010. — 166 c.

8. | F'OCT 25100-2011. MexrocyaapctBenHbiii cranmapt. ['pyaTer. | JIP oP 1,0
Knaccupukanuss  [rekcr]. — Bsem. 2013-01-01. - M.:
Cranpaptuagopm, 2013. — 40 c.

9. | T'OCT 5180-2015. MexrocynapcTBeHHbii crannapt. [pyntsl. | JIP oP 1,0

Mertonsl onpeseneHus] GUINUECKUX XaPaKTEPUCTUK MPOYHOCTH
u nepopmupyemoctu [rekct]. — Bmen. 2012-01-01. — M.:
Crangaptuadopm, 2011, — 74 c.

10. | TOCT 12248-2010. MexrocynapctBeHHbIi crannapt. ['pynrter. | JIP oP 1,0
MeToapl 1a00paTOPHOTO ONpPENeNeHNUs] XapaKTePUCTHUK [TEKCT].
— Been. 1985-07-01. — M.: Crangaptundopm, 2005. — 16 c.

11. | OcHoBanwusi, pyHIAMEHTHI M TOJ3eMHBIE coopyxeHus / mox | JIP 92 1,0
o6m. pen. E.A. Copouana u FO.I'. Tpodumenkosa [tekct]. — M.:
Crpotimzmar, 1985. — 480 c., wn. — (CropaBoYyHHK
POEKTHPOBLINKA)

12. | Mexanuka TpyHTOB: Meroauueckue ykazaHus K BbimoyiHeHuto | JIP 110 (OP) 1,0

naboparopubix padot /O.B. Kymukos, P.I1. Kypammmua.—-['OY
BIIO «bpI'Y». 2006.-37 c. —
http://ecat.brstu.ru/catalog/Yueoun1e%201%20yueOHO-
MeToanueckne%20nocoous/CrpoutenscTBo%20-
%20Apxurekrypa/Kyinnkos%200.B.JIaboparopusblii%20npaktu
KyM%2010%20Mmexannke%20rpyaTos.2006.pdf
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http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Строительство%20-%20Архитектура/Куликов%20О.В.Лабораторный%20практикум%20по%20механике%20грунтов.2006.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Строительство%20-%20Архитектура/Куликов%20О.В.Лабораторный%20практикум%20по%20механике%20грунтов.2006.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Строительство%20-%20Архитектура/Куликов%20О.В.Лабораторный%20практикум%20по%20механике%20грунтов.2006.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Строительство%20-%20Архитектура/Куликов%20О.В.Лабораторный%20практикум%20по%20механике%20грунтов.2006.pdf

8. NIEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» HEOBXOJAUMBbIX JIJIA OCBOEHUA JUCHUITJINHBI

1. DnekTpoHHBbI KaTanor oubmuorexku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&7211D=.

2. DnexTponHas oubimoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DIIEKTPOHHO-OMOIMOTEYHAs cHCTeMa «Y HUBEpCUTETCKast OnbiroTeka online»
http://biblioclub.ru .

4. DnekTpoHHO-OMOIMOTeYHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .

5. Mudopmanmonnas cucrema «EquHOE OKHO JOCTYyMa K 00pa30BaTeIbHBIM pecypcam»
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcurerckas nadopmarmonnas cuctema POCCHUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HammonanpHas smexkrponHas oubanoreka HOB http://xn--90ax2c.xn--plai/how-to-search /

9. UCC «Kogekc». MH(DopMaIimoHHO-CIIpaBOYHAs CHCTEMa, JIOKaJIbHas ceTh BY 3a.

10. Aii-Jloroc. Cucrema muctraniimonHoro ooydenus http://ilogos.brstu.ru .

9. METOOJUYECKHUE YKA3AHMS 1151 OBYYAIOLUXCSI MO OCBOEHHUIO
JUCHUIINHBI

Jiss oCBOEHMSI AMCUUIUIMHBI OOYYAIOUIMMHUCS IPETyCMOTPEHBI MPOpadOTKa JIEKIIMOHHOTO
MaTepuaia, U3ydeHHe TeOpeTHYEeCKOro Kypca o JUTepaType, YKa3aHHON B pasjene 7 HacTosleil
paboueit mporpamMbl. OCBOCHHE Pa3/ieiOB TEOPETHUECKOTO Kypca, OTHOCSIIUXCS K BBITOJTHEHHIO
OCHOBHBIX J1a0OpaTOPHBIX PadoT:

— ompeneNeHne Tokaszareneil (U3NYeCKnX CBOWCTB M KIACCH()MKAIMOHHBIX TOKa3aTesei
TPYHTOB;

— HU3y4YeHHEe CXKMMaeMOCTH IPYHTOB CIIOCOOOM KOMIIPECCHUH;

— HW3y4YeHHE CONPOTUBJICHHUIO CABUTY ITMHUCTBHIX TPYHTOB Ha MPHOOpPaxX OJHOMIOCKOCTHOTO
cpesa

peKOMeHAyeTCs BBINOJIHATE 1o JuTepatype Ne 1, 2 pa3nena 7.

JIist TIOATOTOBKY K JTAOOpaTOPHBIM paboTaM U IMOJTydeHHsI HAaBBIKOB MPAKTUIECKOH paboTh
CO CTaHAAPTHBIM OOOpYJIOBAHHMEM CTPOMTEIBHON JTa00OpaTOpUM, MMEIOIIEHCS BO BCEX KPYIHBIX
CTPOMTENBHBIX OPraHU3alHAX, PEKOMEHIIYETCS CaMOCTOSITEIbHO M3YYHTh Y4€OHO-METOIHYECKOE
obecrnieueHre AUCIUILTUHBI (CM. pa3zen 6).

CamocrosiTenpHasi pabota oOydaromierocss mo o(GOpMIIEHHIO OT4YeTa MO JabOpaTOPHOMY
NPaKTUKyMy MO0 MEXaHHWKE TPYHTOB CBsI3aHA C M3YUYEHHEM COBPEMEHHBIX OTEUECTBEHHBIX HOPM H
crangaptoB (cM. m.a.7-11 pazmena 7). OdopmiieHHe TEKCTOBBIX M TpaUUecKHX MaTepuanoB
cootBercTByeT CIIJIC (Cucreme npoeKTHON TOKYMEHTAIUU JJIsl CTPOUTENHCTBA).

CamocrodaTrenbHass paboTa CTYyIEHTOB C JIMTEpaTypoi, mpopaboTka JIEKIMOHHOTO Kypca,
METOAMYECKMX YKa3aHWH K J1adOpaTOpHOMY TIPAaKTHKyMy, HCIIOJb30BaHHE HOPMATHBHOM
JAUTEpaTypsl Uil 00paOOTKH JaHHBIX HENOCPEACTBEHHBIX HCIBITAHUN TPYHTOB CHOCOOCTBYET
YOIYyONEHHIO H  PAacIIMpeHHi0  NpOo(EeCcCHOHANBHBIX 3HAHWA W TIOJNYYCHUIO  HaBBIKOB
npoecCuoHaNbHOM PabOTHI.

3ammTa OTYETOB IO JIAOOPATOPHBIM paboTaM IMPOBOAWTCS MO 3apaHee IMOATOTOBICHHBIM
BOINIPOCAM, MPHUBEJICHHBIM B y4eOHO-METOIUYECKOM O0ECHeueHHH I CaMOCTOSTEIbHONH paboThI
obOygaromuxcs (cMm. paszzuen 6).

9.1. Meroanuyeckue yKkazaHusi 1J1s1 00y4arommxcsi 1Mo BbINOJHEHHIO J1a00PATOPHBIX padoT
JlaGopatopnas  paGora Nel —  OnpepeneHue  (QU3MUECKUX  XapaKTEPUCTHK,

KJIaCCU(UKALMOHHBIX [TOKa3aTeIe U yCIOBHOTO PaCu€THOTO COPOTUBIIEHUS TPYHTOB R| .

[lenb pabotbl: OmnpeneneHUe €CTECTBEHHON BIAXXKHOCTH T'PYHTAa METOJOM BBICYIIMBAHUS [0
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nocrosturoi Maccel (TOCT 5180-84).

3amaHue:
1. OnpenenuTe €CTECTBEHHYIO BIAXXHOCTh IPYHTa METOJOM BBICYIUIMBAHUS /10 IOCTOSHHOM

MacCChI.

ITopsA10K BBIOIHEHHUS:

1.1.1 B3BemnBaroT 3apaHee BHICYIIEHHBIN U IPOHYMEPOBAHHbBIN CTAKAHYMK C KPBIILIKOH, M.

1.1.2 B crakaHyuk TOMEIIAIOT Npo0y TpyHTa Maccol He MeHee 15T, IJIOTHO 3aKphIBAIOT
KPBIIIKOM U B3BEIIMBAIOT, My.

1.1.3 CrakaH4MK OTKpBIBAIOT M BMECTE C KpBILIKOM, OJETOH Ha ero AHO, MOMEUIAI0T B
HarpeThlil CyNIMIIbHBIN IIKa() W BBICYIIMBAIOT 10 MOCTOSHHOM Macchl pu temreparype (105 + 2)
°C, ma.

IlepBoe B3BELIMBAaHUE IPOM3ZBOAUTCS AJIS NECYAHBIX TPYHTOB depe3 34, A OCTAIbHBIX —
yepe3 S4. [locnenyromue B3BEIIMBAHUSA IIOCIE BBICYIIMBAHUS IOBTOPSIOT: IECYaHBIX I'PYHTOB B
TedeHUH 14, octanbHbIX — 24. [Tocne kakqoro BeICYIIMBAHUSI CTAKAHYUK C TPYHTOM IIOMEIAIOT B
skcukatop ¢ CaCly, oxnaxJaroT 10 KOMHATHOW TEMIIEpaTyphl U B3BEIINBAIOT.

Ecnu pa3HOCTh Macc rpyHTa B CTAKaHYMKE MEXY ABYMs MOCIIEIYIOIIUMH B3BEIIUBAHUSMU HE
Oyzer npesbimath 0,02 1, IPYHT CUMTAIOT BBICYILIECHHBIM.

Pesynbrarhl B3BemMBaHui 3aHOCST B Ta0ymiy 1.1.

Tabmuna 1.1 — Onpenenenne ecTeCTBEHHOM BIAKHOCTH TPYHTA

HanmenoBanue En. usm Benuuuna
1 Homep cTakaH4MKa, KPBILIKH -
2 Macca ImycToro cTakaH4MKa C KPBIIKOH, My r
3 Macca cTakaH4MKa C TPYHTOM M KPBIIIKOH J10 BBICYIIMBAaHUS, My r
4 Macca cTakaH4MKa C TPYHTOM M KPBIIIKOW TOCIIE BBICYIINBAHMUS, .
ms
5 EcrecTBennas BnaxxHOCTb TpyHTa, W %

1.1.4 O6paboTka pe3yabTaToB.
Bnaxunocts rpyaTta W, %, BEIMuCIAOT no popmyiie

W :M.lOO%, (1.1)
m; —m,

1.2 Onpenenenue rpanuibl Tekydectu raunucroro rpynra (COCT 5180-84)

BrnaxHocTs Ha rpaHuie Tekydectd, Wi COOTBETCTBYET TaKOH BIaKHOCTH MPHUTOTOBICHHON U3
IpyHTa TAacThl, NpU KOTOPOH OalaHCUPHBIM KOHYC TMOrpy’kaercs B Hee IMOojA JeicTBHeM
cobctBeHHOro Beca Ha 10 MM 3a 5 c.

é L /_5

i
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1 — nmoxacraBka, 2 — ABa OaJIaHCUPHBIX MWJIMHIPA, 3 — CTAKaHYMK C 00pa3IoM IpyHTa, 4 —
METKa, 5 — KOHYC, 6 — pyKosATKa

Pucynok 1.1 — banancupHbIil KOHYC

[ToaroroBka K OmbITY.

1.2.1 O6pazery TpyHTa B BO3JYIIHO-CYXOM COCTOSIHUM (sl TPYHTOB, HE COJCpKallux
OpraHMYECKUX BEIIECTB) PACTUPAIOT B CTYIKE, HE JOMycKas ApoOJeHHs 4YacTUll TPyHTa, U
IIPOCEHUBAIOT CKBO3b CUTO C ceTkoi Nel. 3arem oOpasen yBIaKHSIOT JUCTUILTUPOBAHHON BOJION 110
COCTOSIHUSI TYCTOM IAacThl, NMEepEeMEIInBas IIMNATeJeM, U BBIACPKHUBAIOT B 3aKPHITOM CTEKISTHHOM
cocyjie HE MeHee 24.

[IpoBenenue omnsbira.

1.2.2 TloAroTOBIEHHYIO TPYHTOBYIO NACTy MEPEMELINBAIOT LIMATEIEM U YKIIAAbIBAIOT B (hopmy
(cTrakaH4YUK) BPOBEHB C ee KpasMu. [IoBepXHOCTh 3ariaKuBaoT.

1.2.3 Cma3zaHHbIi Ba3eIMHOM OaJaHCUPHBIM KOHYC IJIABHO OIMYCKAIOT HA MOBEPXHOCTH MACTHI
Ecnu koHyc moj AeiicTBMeM COOCTBEHHOrO Beca IMOTPYy3WJICS B NHAacTy JO KPYroBOMl pHUCKH B
TEYEHHUE 5C, TO BIAKHOCTh TPYHTA COOTBETCTBYET I'PAHHIIC TEKYIECTH.

1.2.4 Ecnu 3a yka3aHHOE BpeMsi KOHYC OMYyCTWiICS Ha riyouny meHee 10MM, TO rpyHTOBYIO
NacTy YBJIQXKHSIOT JAUCTHJUIMPOBAHHOW BOJON M MOBTOPSAIOT ONEpalvyd, yKa3aHHble B mm. 2.2.2-
2.2.3.

1.2.5 Tlpu morpyxeHHH KOHYyca 3a 5c Ha riyOmHy Oonee 10MM macTy MOJCYIIMBAIOT Ha
BO3/IyX€, IepeMeInBas mpo0y. 3aTeM NOBTOPSIOT omneparnuu cornacHo nmn.1.2.2-1.2.3.

1.2.6 Tlo moctxeHun rpaHuibl TekydecTH (m. 1.2.3) u3 macTel oTOMpaIOT Mpo0y Maccoil He
MeHee 15T u mpojensiBatoT onepanun coryiacuo . 1.1.1-1.1.4.

Pesynbrarel 3aH0CAT B Tabmuiy 1.2.

Tabmuna 1.2 — Onpenenenne rpaHuIbl TEKYIeCTH

HaumenoBanue En. usm. Benuuuna

1 Homep Orokca -

2 Macca mycToro CTakaH4MKa ¢ KPbIIIKOH, My

3 Macca crakaHuyMKa C TPYHTOM M KpBIIIKOH 10
BBICYIIMBAaHUA, M,

4 Macca cTakaHuYMKa C TpPYHTOM U KpBIIIKOH TOCie r
BBICYIIMBAHHSA, M3
5 BraxHOCTh I'pyHTa Ha rpaHune Tekyuects, Wi %

1.2.7 I'panuiy Tekydectu rauaucToro rpynta W, onpeznenstor no ¢popmyae (1.1).

1.3 Ompenenenne rtpanunbl packatsiBanus ([OCT 5180-84). BnaxxHocTs Ha TpaHHIE
packatbiBaHuss Wp COOTBETCTBYET BIIQXXHOCTH, NPU KOTOPOW pacKaTaHHBIM M3 MAaCThl JKIYT
pacnaznaercs Ha Kycouku anuHou 3-10mMm npu nuametpe 3mMM.

I'pyHTOBYIO MacTy roToBsT B cOOTBeTCTBUM ¢ 1. 1.2.1.

1.3.1 Tlacty packarbIBalOT 10 OOpa30BaHHs JKCyTa MEXKIYy JAJOHBIO W TUTACTUHKOW W3
IUIACTHKA, IPUYEM JUTMHA JXI'yTa He JO0JDKHA ObITh Oojiee mMpHHBI JajgoHu. Ecnu mpu auamerpe
3MM XTYT COXpaHseT IUIACTHYHOCTh, TO TPYHT COOMPAIOT B KOMOK M CHOBA PaCKaTBIBAIOT B JKT'YT JI0
yKa3aHHOTO JraMeTpa. PackaTbiBaHHe 3aKaHUMBAIOT KOTJA JKI'YT HAUMHAET KPOIIUTHCS Ha KYCOUKH
JIMHOU 3-10MM.

1.3.2 Kycouku rpyHTa Maccoii He MeHee 15T coOuparoT B crakaHuuk u ompenensior Wp
cormachHo mm. 1.1.2-1.1.4.

Pesynbratel 3aHOCAT B Tabnuiy 1.3.

Tabmuua 1.3 — OnpeneneHne rpaHuIbl pacKaThIBAHUS

HanmenoBaunue En. usm. Benuuuna
1 Homep cTakaH4MKa, KPBIIIKU -
2 Macca ImycToro cTakaH4MKa C KPBIIIKOH, My r
3 Macca crakaHYMKa C TPYHTOM M  KPBIIIKOH 110 r
BBICYILIMBAHMUSI, My
4 Macca cTakaHYMKa C TPYHTOM U KpPBIIIKOH TOCHE r
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BBICYIIMBAHUA, M3

5 BraxxHOCTh I'pyHTa Ha rpaHune packaTteiBanus Wp %

1.3.3 O6paboTka pe3yabTaToB
I'panuiy packareiBanusi ruHUCTOrO rpyHTa Whe onpenenstot mo ¢popmyne (1.1).

1.4 OnpezeneHue IWIOTHOCTH TpyHTA MeTo10M pexyiiero kosbia (TOCT 5180-84).

1.4.1 [InoTHOCTH TPYyHTA OMPEEIAETCS OTHOIIEHUEM MacChl o0pasiia rpyHTa K €ro 00bemy.

[IpoBenenue ucnbITaHU.

1.4.2 B3BemuBaroT pexyliee KOJIbI0 ¢ KpbIIKaMu, M. J{JIst OBITOB ¢ HEMEP3IIBIMU TTHLIEBATO-
[JIMHUCTBIMH TPYHTAMH UCIIOJB3YIOT CTAHIAPTHBIE KOJIbIIA ¢ BHYTPEHHUM 00beMoM V =50cum°.

1.4.3 Kosb110 BHYTpH CMa3bIBalOT TOHKHAM CJIOEM Ba3eJIMHA.

1.4.4 Ha 3aunmieHHYyIO TOBEPXHOCTh 00pasiia rpyHTa yCTaHABIMBAIOT KOIBIIO-MPOOOOTOOPHHK
Y BJIABIIUBAIOT pyKOH (v mpeccoMm) Ha 1-2mm. CHapyXu KOJbIla TPYHT MOJPE3al0T Ha TIIyOHHY
5-10MM HIKe pexyled KpoMKH, (OpMHpYsS CTOIOMK TpyHTa AMaMETpoM Ha 1-2MM OoJjbiue
HApY)KHOTO JUaMeTpa Kojblla. Takue Onepalnud TOBTOPSIOT JO TeX IOp, MOKa KOJBIO HE
3aIMOJIHUTCS TPYHTOM.

I'pyHT, BBICTYMAIOUIMA 3a Kpas KOJbIA, CPE3AIOT HOXKOM, 3aYMIIAIOT TOBEPXHOCTh I'PYHTA
BPOBCHb C KpasMU KOJbI[a W 3aKPBIBAIOT KpbIIKaMu. KOJBIIO C TPYHTOM U KpPBIIIKAMHU
B3BCLIMBAIOT, My.

1.4.5 [LoTHOCTB IPYHTA p, T/CM’, ONpeNeIsioT 110 GopMyIIe

p:w, (1.2)

Pesynbrartel 3aHOCAT B Tabnuny 1.4.

Tabnuna 1.4 — OnpeneneHue NJIOTHOCTH FPyHTa

HaumenoBanue En. usm. Benuuuna
1 O6beM pexyIero Koibpa, V cM° 50
2 Macca ImycToro KOJIbIia ¢ KPBIIIKaMu, My r
3 Macca KoJbIla ¢ TPYHTOM H KPBIIIKaMu, My T
4 TInoTHOCTB TPYyHTA, P r/em®

1.5 Onpenenenue MIOTHOCTH YaCTHI] TpyHTa MuKHOMeTpuueckuM metogoM (TOCT 5108-84).

[ToaroroBka K MCTIBITAHUSIM

1.5.1 [IpoOy rpyHTa, BBHICYIIEHHOTO NMPH KOMHATHOM TeMIIEpaType, pa3MelbyaioT B CTYNKE U
MIPOCEUBAIOT YEPEe3 CUTO C CETKOM Ne2.

1.5.2 3 npocesHHOro rpyHTa OepyT HABECKYy M BBICYIIMBAIOT O IOCTOSHHOW Macchl B
coorBercTBum ¢ m.m. 1.1.1-1.1.3.

1.5.3 B3BemuBaoT HaBECKY BBICYLIEHHOTO I'pyHTa Maccoil Mi=/0z M 4epe3 Cyxyl0 BOPOHKY
MEPECHINAIOT B MUKHOMETD.

1.5.4 TluxkHoMmeTp 3amonHSAIOT Ha 1/3 JUCTUILTUPOBAHHOW BOJOW, B30ANTHIBAIOT U CTaBST
KUIISITUTh Ha NecuaHyio OaHio. Bpems kunsuyeHust (C MOMEHTa Haydaja KHUIIEHHS), HEOOXOAMMOIO
JUIsL yIaJdeHMsl BO3JyXa M3 IOp IPyHTa, COCTaBISET JId NECKOB M cymeced — 30muH, 14
CYTJIMHKOB M TJIMH — 4.

1.5.5 [ocne kunsueHUss TMKHOMETP OXJIaXKAAl0T B BAHHE C BOJOH 10 KOMHATHOM TeMIepaTypbl
M JIOJWBAIOT JUCTUUIMPOBAHHOM BOJOW N0 KOJIBIEBOW puCKHU. [lonokeHMe MeHUCKa B HEM
HOTIPABIISAIOT, 100aBIAs BOy MUNEeTKoN. Eciin kamiu Bobl HAXOATCS BBILIE PUCKH, UX YIAJSIOT,
IIPOMOKHYB (pHIIBTPOBaJIbHOM Oymaroil (HU3 MEHHCKa BOJIbI IOJKEH COBMaiaTh ¢ puckoit). [lpuuem
TEMIIEPATYpy INUKHOMETPA OIPENEIAIOT I0 TEMIEpaType BOJbl B BaHHE. 3aTeéM IHKHOMETP
00THpAIOT HACYXO W B3BEUIUBAIOT, My.

1.5.6 ComepxuMoe  NMHUKHOMETpa  BBUIMBAIOT, €ro  ONOJACKMBAIOT M  HAIMOJHSIOT
JUCTWJUIMPOBAHHON BOJON. 3aTeM NUKHOMETP BBIAEPKMBAIOT B BaHHE C BOJOM 1O TOM XKe
TEMIEPATYPHI UTO U B 1. 1.5.5, mOnpaBIIsAiOT M0JI0)KEHNE MEHUCKA BOJbI M B3BELIMBAIOT, M3.
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Pesynbrare! 3aHocsaT B Tabmwmiry 1.5.
Tabmuua 1.5 — Onpenenenue mIOTHOCTH YaCTUL TPYHTA

HanmenoBanmne En. uzm. Benmnunna
1 Temnepatypa BoAbI °C
2 Macca HaBeCKH rpyHra, M; r 10
3 Macca NUKHOMETpa C TPYHTOM U BOJIOM MOCJE KUTSTYCHUS, r
m;
4 Macca TIKHOMETpa ¢ BOAOH, M3 r
5 IInoTHOCTB YacTHIl IPYHTA, Os r/em’

1.5.7 [InoTHOCTH YacTHIl TPyHTA Ps, r/em’ OTIPENIETISIOT 1O (hopmyJie

M Pw
Ps m +m,—m,’ (13)

raepw — IUIOTHOCTB BOABI IIPU TEMIIEPATYPE UCIIBITAHMUS, r/em’.

1.6 OnpeﬂeneHI/Ie HAaNUMCHOBAHUS I'NIMHUCTOT'O I'PYHTA U €T0 COCTOSHUA.

HarMeHOBaHME TIIMHUCTHIX TPYHTOB OMPEICIIAIOT 10 YMCITY IUIACTHYHOCTH Jp B COOTBETCTBHH
¢ Tabmuneii b.11 [8].

Jo =W, -W,, (1.4)

CocTosIHHE TJIMHUCTOTO TPYHTA OMPEACISIOT M0 KO3PPUIIMEHTY KOHCUCTCHIIMU (ITOKA3aTeIto
TEKy4eCTH) B COOTBETCTBHH ¢ Tabmuiei b.14 [8].

- W (1.5)
W W, '
1.7 BeruncinsieMble XapaKTepUCTUKU IPYHTA.
1.7.1 KoapdpuuneHT nopucTocTH € onpenensior no popmyie
1+0,01-W
e= M -1 , (16)
P
1.7.2 TIIOTHOCTB CYyXOT0 TpyHTa (CKeJeTa TPYHTA) py OMPEICIISIOT 10 hopMyJie
Yol
=, 1.7
P11 001w (L7
1.7.3 Y nenbHbIl Bec TpyHTa
y=p-q, (1.8)
IJie § — yCKOpeHHe CBOGOIHOTO TaeHHsI, M/c2,
1.7.4 Y nenbHBIN BEC YaCTUII TPYHTA
Vs =Ps 9, (1.9)
1.7.5 Y nenbHBIN BEC CyXOro rpyHTa
Yda=Pq "9, (1.10)
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1.8 Onpenenenre ycIOBHOTO PACYETHOTO COMTPOTHUBIICHHS TPYHTOB OCHOBaHUS Ro.

JUisi TIOMHHUCTBIX TPYHTOB 3HaueHUs Ro omnpenensiorcss mo Tabim. 3 mpuioxeHus 3
akryanuzupoBanHoi pemakuuu CHull 2.02.01-83* [7] B 3aBHCMMOCTH OT BEJIMYHMHBI € |
Ji.PacueTrHble compoTHBiIEHUs TPYHTOB Ro HMCHOJB3YIOTCS JUIsl HAa3HAYEHUS IPEABAPUTEIBHBIX
pasMepoB (QyHaameHToB, a B ciydae coopyxeHuil |ll kmaccaoTBercTBEeHHOCTH —  IUIA
OKOHYATEJIbHOIO Ha3HA4YeHUs pa3MepoB. [ TPYHTOB ¢ IPOMEXKYTOUHBIMU 3HAUEHUSAMU e U Ji ,
3Ha4YCHUsI Rp OTpenensrores myTteM JIMHEHHON HHTEPIIOJISIMN B COOTBETCTBHH ¢ (POPMYJIOi
R, €J = °K-J RQOFJ R (1} % k-3, R, €0+ R €17, (111)

O ! L~ ez_el L~"0 ™~ __ L o ™ ez_el L _~"0 L L (0] ! ' .

rae e, >e>e, — UHTEPBAJ 3HAYCHUI KOI(QPUIINEHTA TIOPUCTOCTH, B KOTOPOM HAXOAUTCS HCKOMOE
3HaYEHUeE €]
Ro (1, 0) — 3nauenue Ro ipu e=e; u J| =0;
Ro (1, 1) — 3nauenue Ro ipu e=¢; u J| =1;
Ro (2, 0) — 3nauenue Ro ipu e=e, u J| =0;
Ro (2,1) — 3nauenne Ro ipu e=e, u J, =1.

@Popma oryerHoctu: OTYET O NPOJAETAHHOM JabopaTOpHOl paboTe, BBINOJHEHHBIH B
cootBeTcTBUM C npaBuiamu CIIJIC.

3ajaHus Ui CaMOCTOSTEIbHONU PaOOThI:

1. TloBTOpeHuUeE JIEKLMOHHOTO MaTepHuaa.

2. VI3y4yeHue METOAMKH IPOBEICHUS OIBITOB.

3. OOpaloTka JaHHBIX UCIBITAHUHN U OLIEHKA PE3yJIbTaTOB PacyeTa B COOTBETCTBUHU C
JICHCTBYIOIMMH HOPMaMHU.

4. V3yuyeHue mpaBUII BBIMOJIHEHUS HAYYHO-TEXHUYECKUX OTUETOB.

PexoMeHaanmu mo BBIMOJHEHUIO 33JJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

1. BkJIIOYUTH OJJIEKTPOHHBIE BECHl U TMPOBEPUTH C TIOMOIIbIO KOHTPOJBHOM THPBKU
MPABUIIBHOCTH U3MEPEHUH.

2. B3BecuTh aOMHUHHEBBIE CTaKaHUYMKH (OOKCBHI) JIJISi ONpPEACNICHUS BIAKHOCTH, PEXKYIIHC
KOJIbIIA U T.J.

3. TloarotoBuTh MpOOY rpyHTA IS UCTIBITAHUHN 110 OMPEENICHHUIO MNIOTHOCTH YacTHII.

4. BpluUCTUTH 3HaUYeHUS KO0d()(UIIMEHTa MOPUCTOCTH, IUIOTHOCTH CYXOTO TPYHTA, YAEIbHOTIO
Beca M MPOBECTHU IBOWHOE JIMHEHHOE MHTEPIOIMpoBaHue mo Tabu. B.3 npuinoxenus B [7].

5. Ilo pe3ynpTaTam MpOJETaHHBIX OMBITOB W BBIYUCIEHUH CllelaTh BBIBOJ O MPUTOJHOCTH
MCCJIEIOBAaHHOTO TPYHTA B Ka4eCcTBE OCHOBaHMs 1iist 00bexToB [1I'C.

6. O3HaKOMHUTHCS C MPaBUIAMU TEXHUKU O€30MaCHOCTH NpU padoTe ¢ TEIUIOBBIMU pUOOpaMu
U pacmucaThCsl B JKypHaje TEXHHKH Oe30MacHOCTH J1a0OpaTOPHBIX pabOT Mocie HHCTPYKTaXkKa,
MPOBEIEHHOTO PYKOBOJHUTEIEM PadoT.

PexoMeH1yeMbl€ HCTOYHHKH.
Ne 7, 8, 9 u3 paznena 7.

OcHoOBHas nuTeparypa
No 1, 2 u3 paznena 7.

JononHurensHas IuTeparypa
Ne 3,11, 12 u3 paznena 7.

KOHTpOIbHBIE BONIPOCHI 111 CAMOIPOBEPKU
1. Yro HazbIBaeTCsl BECOBOM BIAKHOCTHIO TPYHTA?
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2. MoxeT 1 BelIMYruHa BECOBOM BIaKHOCTH OBITH OoJbie 100%?

3. B "em 3akirouaeTcsi METOAMKA BBICYIIMBAHUS TPYHTA O MOCTOSIHHOM Macchl B IpoIiecce
onpeAeeHus BIaKHOCTH?

4. Yto Ha3bIBa€TCS MIIOTHOCTHIO YACTHI] TPyHTA?
Kak omnpenennts 06beM TBEPAbIX YaCTUIl TPYHTA MUKHOMETPUYECKUM METOJIOM?
J171s1 4ero KUMSATAT CYCHEH3HIO IIPU ONPEACIICHUH INIOTHOCTU YaCTHUIl TPyHTa?
Urto Ha3bIBaIOT MIIOTHOCTHIO TpyHTa? KakoBa MeTouKa ero onpeaesneHus’?
Kax onpenenuts HauMeHOBaHUE MIIMHUCTOTO TpyHTA?
Kak ycranaBnuBaercs pusnueckoe COCTOSIHUE TIIMHUCTOTO rpyHTa?

10. Kakumu cBeIeHUSIMU O TJIMHUCTOM TPYHTE HEOOXOAUMO Pacroiiarath, 4TOObI ONPEACITUTh
BEJIMYUHY YCJIOBHOIO pacueTHOro conporusiaeHus no CHull?

11. Yto Ha3pBaeTCs BIAXHOCTHIO TJIMHUCTOTO TPYHTAa Ha TpaHULAX TEKY4eCTH U
packaTbhIBaHUA?

12. Kak npuroToBUThH TIIMHUCTOE TECTO?

©CoNo O

JlaGopaTopnas padora Ne 2 — MccnenoBanue C:)KUMaeMOCTH TPYHTOB CIIOCOOOM KOMITPECCHH
B OZIOMETpE.

[{estb paOOTHI: OMpeieTIeHNE MTOKa3aTeNel CxXKMMaeMOCTH (1e()OpMHUPYEMOCTH) TPYHTOB:
- ko3¢ uIMeHTa CKUMaeMOCT! Mo;
- KO3 HIIEHTa OTHOCUTEIBHOM C)KUMAEMOCTH MV;
- wmoxyns aedopmanuu E..

3ajlaHue:  onpelenuTh  IOKa3aTelud  CKUMAaeMOCTH  (IeOpMUPYEMOCTH)  IPYHTOB:
KO3 pULHEHTa CKUMAEMOCTH Mo, KO3 (UIMEHTAa OTHOCUTEIbHON CXHUMAEMOCTH My; MOAYJA
nedopmaruu E.

ITopsA0K BBINOJIHEHUS:

OTH XapaKTePUCTUKU OINpPENENAI0T 10 pe3yibTaraM UCHIBITAHWH o0pas3lia TpyHTa B
KOMITIPECCHOHHOM NpHOOope (010METPE) B YCIOBUSIX KOMIPECCHH.

Heob6xomumoe o6opynoBaHue:

- KOMIPECCHOHHBIN NMpuodop (ogomeTp);

- WHAMKATOPHI YaCOBOTO THITA — 2IIT.;

- BII@XHBIe OyMa)kHbIe QUIBTPBI — 2IIT.;

- oOpasel rpyHTa,;

- Ipy3bl — 3WIT. IO 4KT.

Wcxonurie nanHLle.

- mIomaas oopasia A=600M2;

- BbIcoTa obOpasna h=31,5mum;

- Ko3(pHUUMEHT pplyaskHOU nepenayn N=1:10;

- HaYaJIbHBIA KOA(DPHUIIMEHT TOPUCTOCTH €,, BRIYUCICHHBIN 110 hopmyre (2.6).
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1 — uHAMKATOP YacOBOTO THIA; 2 — Aep KaTellb MHIUKATOpa; 3 — obpasen rpyHTa; 4 — padbodas o6oiiMa
npubopa; 5 — HWKHUK JBIPYATHINA TOIOH; 6 — PE3MHOBOE YIUTIOTHUTEIBHOE KOJIBIIO; 7 — (PUKCUPYIOITHI
BUHT; 8 — uibTp; 9 — BepxHss o0oiima; 10 — BepXHUI ABIpYATHIN TOPIICHD.

Pucynok 2.1 — Cxema KOMIIPECCHOHHOTO Mprbopa (010MeTpa)
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2.1 IToaroroBka K UCIBITAHUIO.

OOpaser] TIMHUCTOTO TPYHTA Uil HCIBITAHUN BBIPE3alOT pabOYUM KOJBIIOM NpubOpa B
COOTBETCTBUU C TpeOoBaHUsAMU 1. 1.4.4 1 MOKPBHIBAIOT C IBYX CTOPOH BJIAKHBIMU (PUITBTPAMHU.

Cxarue oOpa3ma TrpyHTa HIPOMCXOJUT IPH CBOOOJHOM YAAJCHHU MOPOBOM BOJBI Yepe3
JpIpYaThlie MOAJIOH U LITaMII Ipuodopa.

Harpy3ky nOpuKIaAbIBalOT C MOMOINBIO PBHIYAKHOW cHcTeMbl. OTHOIIEHWE IJied pblyuara,
nepenatouiero Harpy3ky N=1:10. /Iluana3zon paBieHUN B ONBITE OMNPENENSAETCS MPOCKTHBIM
3agaHreM. B y4eOHBIX LENIX OMBIT MPOBOIUTCS HPU TPEeX 3HAYCHHUSX HArpy3KH, CO3/aBaeMOM
rupsmMu maccou 4,8 u 12kr.

[Tocne mpuinokeHUs: KaXJ0i CTYNEeHH OaBieHUs oOpasell BBIACPKUBAIOT JI0 CTAOMIU3ALUU
neopmanuii. [To TOCT 12248-2010 [10] kpurepreM CTaOMIH3AIMK IS TIIHHUCTBHIX TPYHTOB
sBisieTcst Aedopmarusa He 6omee 0,01mm 3a 169. (B y4eOHBIX LENSIX MPUHATO BpeMs yCIOBHOU
cTabUIN3aluy Ha KaXXI0M CTYIEHU JaBJICHUS PaBHbIM 12MUH.).

Jlnist u3MepeHusi BEPTUKAIBHBIX Je(opMaIiii rpyHTa UCHOIB3YIOT JABA MHIMKATOPA YacOBOTO
TUIIA.

1 — uudepOiar; 2 — 00070K; 3 — cTpesika; 4 — ykaszaTelb; 5 — riib3a; 6 — U3MEPHUTEIbHBIN CTePIKEHb; 7 —
HU3MEPUTENbHbBIH HAKOHEYHHUK; 8 — yKa3aTelb HyJIsI JOIyCKa.

Pucynok 2.2 — VHauKaTOp 4acoBOIroO THIA
TexHnueckue TaHHBIE HHAUKATOPA:
100 nenennii — 1 o6opot — 1mwm;
nena geierus 0,0 1mMm.
Ecnu HOXKa HMHIUKATOpa BBIIBUTAETCS, TO OTCUET CHHUMAIOT MO KPAacHOM IIKaie, eciu
BTAIUIMBAETCS] — I10 YEPHOIA.
[lepen onbITOM Ha HHAMKATOPE YCTAHABIMBAIOT HYJIEBOW OTCYET IOBOPOTOM IIKAJIbI.

2.2 TlopsoK IPOBEACHUS HCTIBITaHUI.

2.2.1 CHAMAIOT OJIOMETP CO CTAHUHBI U Pa3OUPAOT €To.

2.2.2B CcOOTBeTCTBUM C YyKa3aHHOM BBIIIE METOAMKON BBIPE3al0T oOpasen TIpyHTa U
HAKPBIBAIOT €T0 C IBYX CTOPOH BIQXKHBIMU (DHIIBTPAMHU.

2.2.3 CobupaloT OJOMETp M YCTAaHAaBJIMBAIOT Ha craHuHy mpubopa. IlogkpyumBarot
CTONIOPHYKO TaillKy, HaxOIALIYKOCA II0J CTAaHWHOM, M TEPEeBOMAT 3arpy304HbId pblyar B
TOPU30HTAILHOE TIOJI0XKEHUE.

2.2.4 3akperuIsiFoT  MHAMKATOPhl 4acoBOTOo THMAa (HOXKAa WHIUKATOpa JOJDKHA OBITh
«yTOIUIEHA») ¥ MOBOPOTOM IIIKaJIbl yCTAHABIUBAIOT HYJIEBbIE OTCUETHI.

2.2.5 Ha moaBecKy pbluara yCTaHaBJIMBAIOT TUPIO MAacCOi 4KT M OEpyT OTCYET IO YacaM.

2.2.6 B xxypHan MCHBITAHUH 3aMHMCHIBAIOT MMOKA3aHUs 110 KPACHOW IIKajie MHIUKATOPOB Yepes3
1,2,4, 8 u 12MuH ¢ MOMEHTA IPUJIOKEHUST HATPY3KHU.

2.2.7 Ha moaBecKy YCTaHaBIMBAIOT €I OJHY THPI0O MAaccod 4Kr W MOBTOPSIOT ONepanuu
n.2.2.6.
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2.2.8 YcTaHaBIMBAIOT Ha MOABECKY TPETHIO THPIO MAcCO 4KT W MOBTOPSIOT T€ K€ ONEpaIiu
cormnacHo m.2.2.6.
Pesynbrarel uamepenuii 3aHocsT B Tabauiy 2.1.
BeptukanbHOe HaNpsDKEHUE ¢ HAXOMAT 1O popMyIie
- 2.1)
A-n
rae P — macca rupb Ha mojiBecKe, Kr;
0 — yCKOpeHHue CBOOOIHOTO MaJIeHUs, M/CZ;
A — mutonane obpasia, M2;
N — K03 PUITUEHT PHIYAKHON MepeIadH.

2.3 O6paboTka pe3ynbTaTOB
2.3.1 Onpenensiror  aOCONMIOTHYIO  AedopMmaruio oOpa3ma TpyHTa S Kak  cpelHee
apudmeTnyecKoe 3HaueHUE TMOKa3aHUl HMHIUKATOPOB (MPU BBIYMCICHUSAX CIEAYET YUYHUTHIBATh
nehopMaIuio KOMIIPECCHOHHOTO TPUOOopa Mo TapUPOBOYHON KPUBOM, TOCTPOSHHOM MpH pasiuvHbIX
JTABJICHUSAX ).
Tabmura 2.1 — Pe3ynbpTaThl 1a00paTOPHBIX MUCTIHITAHUN

B B ITokazanusa Ocanka
Macca TUpb Ha CPTHKAILHOC pemst HHJIUKATOPOB o6pa3ua
HoxBecke P, kr Hanpspkenue 6, | HaOmoneHus t, ro+r
’ MIla MHH Iy, MM Iy, MM S = % , MM
1
2
4 4
8
12
1
2
8 4
8
12
1
2
12 4
8
12

2.3.2 ]Ina xaxJoW CTYNEHW Harpy>XeHUsl CTpOST rpaduk 3aBUCMMOCTH OCaJKHu obpasua S ot

BpeMeHH .
0 1 i 4 8 12 t, muH

Il ] I I I
T T T Ll

S, MM Y

Pucynok 2.3 — I'paduk 3aBHCHMOCTH OCaJIKH S OT BpeMeHH t

2.3.3 Beraucsiot 3Ha4eHus Kod3(hQHUIMeHTa TOPUCTOCTH 10 hopMyJie
e =€, &, €+e, (2.2)

rje e, — HaydalbHbII KOA)(UIHEHT TOPUCTOCTH;
&, — OTHOCHTEIIbHAS BEPTHKAJIbHAs JehopManus o0pasiia, HalIcHHas KaK

rae S, — ocaaka oOpasia, COOTBETCTBYIONIAs AABICHHIO 0 , MM;
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h — BeIcoTa oOpasiia, MM.

JlaHHBIE I71s1 BEIYUCIICHUS €j OepyT U3 TaOuuibl 2.2

Tabmuna 2.2 — Pacuet koaduimenTa nopucTocT

OTHOCHTETbHAS 3;;%}1“6
KOO HUIUCHTA
BeprukanbHoe Yoo BepTHKAIbHAT W3smenenue ko3 uimenTa
CTa0UIH3UPOBAHHAS | pedopmarus oGpasia MIOPUCTOCTH,
HarpyxeHue Ha 5 S S HOPUCTOCTH COOTBETCTBYIOLIICE
ocaJKa oopasna Py : .=
TpyHT O , MIla " i g, = h_. A =g, (1+e,) HATpSIKEHITIO O,
1
g =€, —Ag
0 0 0 0 6,
Al
04 S, Ee, & g
Ae e
o, S, &, ) ,
Al
(o S, &, €; e
2.3.4 Ctpoar rpaduk 3aBUCUMOCTH KOIPPHUIMEHTa MOPUCTOCTH e OT HANpSKEHUs o

(KOMITPECCHOHHYIO KpHBYI0). Pexomenmyembiii macmtad rpaduka: mo ropusoHtanu 40mMm —
0,1MlIIa, o Beptukamu SOmm — 0,1.

“A

o

re] o
el
€;

0 | -

Pucynok 2.4 — KommpeccuoHHasi KpuBast

2.3.5 1o koMIIpecCHOHHOM KPUBOH /715l BHIOPAHHOTO MHTEpBalla U3MEHEHHUs JaBICHUS 0, — O,

ONPEAEIISAIOT MOKA3aTENN COKUMAEMOCTH C TOYHOCTBIO 0,001MITa™.
Koaddurment cxxumaeMoCcT onpeaensitor mo Gopmyie

& -6

0 -
Oy —Oj

(2.3)

rie e, u e;,; — KOod(p(PUIUECHTHI IOPUCTOCTU, COOTBETCTBYIOIINE HANPSKEHUAM o U O -
KoadduuneHT 0oTHOCUTENBHOIN CKUMAEMOCTH OIPEAEIISIOT Mo hopMyIie

Monynbe nepopmaruu onpenenistor ¢ TouHocTsio 0,1MIIa mo popmyne

rae S — KodpUIUEHT,

m
m, =—>.
l+e,
l+e
E-= °. 1,
Mg

KOMITPECCHUOHHOM HpI/I60pC U BBIUHUCISIEMBIN 110 q)OpMy.TIC

2v?
=1— ,
s 1-v

(2.4)

(2.5)

YUUTBHIBAIOIIMA OTCYTCTBHE IONEPEYHOIO PpACUIMPEHUs TIpyHTa B

(2.6)

rzae V— koddduuueHT nonepeyHoil aedopmaruu, onpeaensieMplii o pe3yabTaTaM HCIBITAaHUH B
MpUOOpax TPEXOCHOTO CIKATHSA.
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[Ipu OTCYTCTBMM SKCHEPUMEHTAIBHBIX MaHHBIX OMYCKaeTcs mpuHUMath V paBHbIM: 0,30-
0,35 — 11 neckoB u cyneceir; 0,35-0,37 — mis cyrmunkos; 0,2-0,3 mpu 1, <0; 0,3-0,38
npu0<I, <0,25; 0,38-0,45 mpu 0,25<1, <10 — g ruH. [Ipu 3TOM MeHblIee 3HA4YEHUE V
MPUHUMAIOT MIPHU OOJIBIIEH MIIOTHOCTH TPYHTA.

®opma orgetHocT: OTueT Ne 2 0 mpoaenaHHON 1abopaTopHOM paboTe.

3aaHud JUIs CaMOCTOSITEIbHOW PabOTHI:
1. [ToBTOpEHHME JIEKIIMOHHOTO MaTepHalla,;
2. V3ydeHne MEeTOUKY MPOBEJCHUS OMBITOB U 00pa0OTKHU pe3yIbTaTOB.

PexoMeHIaIuu 110 BBITOIHECHMIO 3aJaHU 1 ITOATOTOBKE K J1a00paTOpHOM padboTe

1. TIpoBepUTh U OTCOPTHUPOBATH HAOOP TUPb IS POBEICHUS UCIIBITAHUH.

2. TloaroToBUTH 00pA3Ibl TIMHUCTOTO TPYHTA.

3. IIpoBepuTh pabOTy HHIUKATOPA YACOBOT'O THUIIA U YCTAHOBHUTH HYJIEBBIC MIOKA3aHUSI.

4. TIpoBepUTh TOPHU3OHTAILHOCTD phlUara 3arpy3Kd BEPTUKAIBHOMN TATH C IEIbI0 HE JOMYCTUTh
KacaHwsI 110JIa MOABECKOM JIJIsl yCTaHOBKH Ipy3a.

5. [lpyu MCHIBITAHUU BOJOHACHIIICHHBIX TPYHTOB CJICAWUTH 3a TEM, YTOOBI BEPXHHM IMITAMIT
0JIoMeTpa ObUT TOCTOSIHHO MOKPBIT CJIOEM IPYHTA.

OcHoOBHas nuTeparypa
No 1, 2 u3 paznena 7.

JlononHuTenpHas IUTEPATypa
Ne 4, 6, 12 u3 pazaena 7.

KoHTpoiabHbIE BONPOCHI AJIsl CAMOIIPOBEPKH:

UYro Ha3pIBaeTCa KOMIIpecCHEn?

KaxkoBa 11e715 KOMIIPECCHOHHBIX UCIIBITAHUI TPyHTA?

Kak yctpoen ogomerp?

Cdopmynupyiite 3aK0H YIIIOTHEHUSI TpyHTa?

Kak Bbruncsorcs nokasarenu aeGopMupyemMocTi rpyHra’?

Kak noctpouTh KOMIPECCHOHHYIO KPUBYIO 110 pe3y/IbTaTaM UCIIBITAHUN B 0loMeTpe?

7. Kax uzmensiercs Moaynb neopMaliuy IpyHTa [0 Mepe CMEIIEHHUS HHTepBaia JaBieHus AC
OT Hauaja KOOpJuHaT?

ok wdE

JlaGopaTtopnas _pabGora Ne 3 — lccrmemoBaHue TNpeAeTbHOTO COMPOTUBIICHUS CIBUTY
[JIMHUCTOTO IPYHTA.

Llenb paOoThl: ONpEAETUTh MapaMeTpbl MPOYHOCTH TpyHTa (yIeNbHOE CLEIUICHHE ¢, Yroj
BHYTPEHHETO TPEHUS ¢ ).

3ajaHue: ONpeNeNuTh IapaMeTpsl INPOYHOCTH TpyHTa (yAENbHOE CIEIUIEHHE ¢, Yroll
BHYTPEHHETO TPEHUS ¢ ).

ITopsAAOK BBIOTHEHUS:

ITapameTpsl MPOYHOCTH UCIIOJIB3YFOTCS IIPU OLIEHKE:!

- YCTOMYUBOCTH OTKOCOB I'PYHTOBBIX MaCCUBOB;

- Hecylllel cnocOOHOCTH OCHOBaHMI 31aHUN U COOPYKEHUI;
- AABJICHUSA Ha OTpaXAaromuc KOHCTPYKIIUH.
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OobopynoBanue:

- 00pasipbl TpyHTa;

- OJIHOIJIOCKOCTHOM cpe3nou mpudop I'TTI-30;

- HMHJUKATOp 4acOBOTI'O THIIA;

- TpY3BL

Hcxonnbie naHHbIE:

- A=40cm® — nnomans cpe3a obpasia;

- h=35 mm — BbICOTa 00pasia;

-n, =1:10 — OTHOILICHHKE IUIEY pPblYara JUld Iepeaadd BEPTUKAIBHOW HATPY3KH;
- n, =1:10 — OTHOILUEHUE IUIECY pblYara /Ui epeiayu CABUrarOlIC Harpy3KH.

Jlnist omipenienienust XapakKTepUCTUK MPOYHOCTH HEOOXOJMMO BBIITOJIHUTH HECKOJIBKO OTIBITOB IO
ONPECIICHUIO TPEIEIIBHOTO KAacaTelbHOIO HANpSKEHWs 7 IPU  Pa3JIMYHBIX 3HAYEHUSX
HOPMAJIbHOT'O HANpSKEHUS ¢ U 3HAYCHHS ¢ U ¢ ONPENEeNIUTh KaK MapamMeTphl MPsIMOJUHEIHON
3aBHCHUMOCTH B COOTBETCTBUH ¢ (hopmystoii (3.1).

B y4eOHBIX mENsIX HPOBOJAT TPHU OMBITa HA CPe3 MPH HOPMAIBHBIX K IUIOCKOCTH CIBUTA
Hanpspkenusax o, =01 Mlla, o, =0,2 Mlla, c,=0,3 Mlla.

JUis TIMHUCTBIX TPYHTOB HE3aBUCUMO OT HX CTENEHU BIJIAXHOCTU B CTAOMJIM3UPOBAHHOM
COCTOSIHMM HCIIBITaHUSI POBOASAT M0 KOHCOJIUANPOBAHHO-ApeHupoBaHHOU cxeme 1o ['OCT 12248-
2010 [10].

B cBsa3u ¢ sTuM mepen ombiTaMu 00paslibl TPYHTA MPEABAPUTENBHO YIIOTHSIOT 3aJaHHBIM
HOpPMAaTUBHBIM JaBieHueM B yrmiotHutene [TTI-29. Ilpm HeOONBIIOM KOJIMYECTBE OIBITOB
VILTOTHEHHE MOXHO MPOU3BOIUTH HEMIOCPEACTBEHHO B CPE3HOM MPHOOPE 1O METO/IMKE, YKa3aHHON
B 3.1.

B ombiTax ucnonb3yeTrcs  OJHOIUIOCKOCTHOM — cpe3Hol mpubop ¢  (GUKCHUpOBaHHOU
noBepxHocthio cpe3a [TTI-30 koncrpykumu H.H.Macnosa-l0.}O. Jlypbe, mnokazaHHblii Ha
pucynke 3.1.

Cpe3 pocturaercss myTeM cIIBUra OJHOW 4YacTU 0Opas3lla OTHOCUTENIBHO IPYrod €ro 4acTw
KacaTeJbHOW Harpy3koil mpHu OJHOBPEMEHHOM HArpyXeHHH oOpas3lia Harpy3kKoi, HOpMalbHOU K
IJIOCKOCTH Cpe3a.

3.1 [MoaroToBKa K UCIBITAHHUIO

3.1.1 IIpenBapurenbHOe YIUIOTHEHHE O0paslia, 3a HCKIIOYEHHEM 00pa3loB MPOCaTOYHbIX
TPYHTOB, HCIIBITHIBAEMBIX B BOJOHACHIIIEHHOM COCTOSIHUHM, TIPOM3BOIST TPH HOPMAaIbHBIX
JABIICHUSX p, TIPH KOTOPBIX OIPENENSIOT CONPOTUBICHUE cpe3y 7. HopmanbHble naBiIeHHS
nepesaoT Ha 00pasel] rpyHTa CTYIEHIMH Ap .

BenuumHa cTyreHn Ap 3aBUCHUT OT COCTOSHHS TIMHUCTOTO TPyHTa U npuHuMaetcs no [10]. B

y4eOHBIX LEIIX K 00paslly MpUKIIaIbIBaloT JaBieHne P=12Kr u BBIAEP)KUBAIOT B TEUEHHE SMHUH.
3areM BepTHKaJIbHAsI Harpy3Ka MOJIHOCThIO CHUMAETCH.

3.2 TIpoBeieHUEe UCTIBITAHUS.

3.2.1 C momouipio ABYX YCTaHOBOYHBIX BHMHTOB YCTaHaBIHMBaIOT 3a3op B 0,5-1MM mexay
BEpXHEW M HWXHEW oOoiiMamu cpesbiBaTensd. Cienyer UMEeTh B BHAY, YTO YCTAaHOBOYHBIE BHHTHI
JIOJDKHBI OBITH MOJHATHL M HE JIOJDKHBI MEUIaTh MEepeMENCHUI0 BepXHeil 000iMBbI OTHOCHTEIHHO
HEIOJABUKHOW HMKHEW YaCTH B XOJI€ OIBITA.

3.2.2 O0pazery TrpyHTa HarpyXarOT BEpTHUKAIbHBIM JIaBJIEHUEM, IPH KOTOpPOM Oyzer
IPOMCXOAUTh MCIBITAaHUE Ha cpe3. B mepBom ombiTe HamnpsbkeHue o =01 MIla co3paercs ¢

MIOMOUIbIO TUPH MACCOM 4KT
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1 — moxbpeMHBIN BUHT; 2 — TPOTHBOBECHL; 3 — TOPMO3; 4 — KPOHIITEIH ppryara; 5 — Tpoc
FOPU30HTAIBHOM TATU; 6 — CEKTOPHBINA phlyar; 7 — BUHT; 8§ — KPOHIUTEIH cpe3bIBaTeNs; 9 — nepkareinb
nHaukatopa; 10 — ymop unaukaropa; 11 — cpessiBatensb; 12 — nnankatop; 13 — nmaHens pabouero
cTonuka; 14 — moaBWXKHAs MINTA; 15 — BepTUKaJIbHAs TATa; 16 — CKOJIB3SIIKI phluar BEpTHKAIBHOM
1aru; 17 — nonsyH; 18 — BanHa.

Pucynok 3.1 — IIpuGop 0THOMIOCKOCTHOTO cpe3a

3.2.3 YcTaHaBNMBAIOT WHAMKATOP YacOBOTO THMA JUII M3MEPCHUS TOPU30HTAIbHBIX
nedopmaruii. [IoBOpOTOM IIKAIBI yCTAaHABIMBAIOT HYJICBOW OTCUET.

3.2.4 OcBOOOXKIAIOT CEKTOPHBIN pbluar, MepeNaloluii TOPU3OHTANBHYIO Harpys3Ky, OT
TOPMO3a.

3.2.5 K ropu3oHTaNpHON 3arpyXarolleld CUCTeMe MPHUKIAAbIBAIOT HArpy3Ky IO BEIUYHHE
CTYIIEHH COCTAaBJIIOIIYI0 5% oOT BepTukanbHOW. Hampumep, eciau BepTHKaNIbHAs Harpyska
co3maercs rupeit Maccoi 4Kr, TO CTyNeHb TOPU30HTAIBLHOM Harpy3ku coctapisieT 0,2Kr.

3.2.6 [Tocne crabwimm3anuu AchopMaIii  cpe3a, 3a KOTOPYH MPHHUMAKT CKOPOCTh
nedopmaruu He Oonee 0,01MM/MUH., 3alMCHIBAIOT TMOKa3aHUs WHAUKaTopa B Tabmuny 3.1. B
yueOHBIX LemsIX cradwim3zanus naeopmanuu cpe3a Ompenensercs BHU3yaJlbHO Ha MOMEHT
OCTaHOBKH CTPENKU WHIAUKATOPA.

Tabnuua 3.1 — Pe3ynabTarhl HCHIBITAHUS TPYHTA Ha Cpe3

Macca rupp Ha BeprukanbHoe Macca rupb Ha Kacarenbnoe T'opuzonTanbHas
nonBecke P, kr | HampspkeHue Tpu cpese MOJIBECKE HaIpspKeHUe Mpu nedopmMarust
o, Mlla TOPU30HTAJILHOU cpese 7, Mlla oOpasia o , MM
Tt T, kT
4 0,1
8 0,2
12 0,3

24




3.2.7 IlpuknanpIBalOT  CIEAYIOUIYI0 CTYNEHb TOPH30HTAIBHOW Harpy3kd. VcmbiTanus
IPOIOJDKAIOT JI0 TeX IOp, MOKa He MPOU30MIeT MIHOBEHHBIN cpe3 uin olmias aedopmarus cpesa
MPEBBICUT SMM (B YY€OHBIX MENISAX MPUHATO — 3MM).

3.2.8 Pa3rpyaroT 1oIBeCKH CHavaja TOPU30HTAIBHOM, a 3aTeM BEPTHKAIILHOW 3arpyKaroliux
cucteM. [IprOop OYHMIAIOT OT IPYHTA, IIPOMBIBAIOT U HACYXO BBITHPAIOT.

3.2.9 IlepesapskatoT mpuOOp rPyHTOM U B cooTBeTCTBUU C 11.3.1.1-3.2.8 IPOBOAST OMBITHI TIPU
o, =0,2MIla n o, =0,3MIla, KOTOpBIE CO3JAKOTCS C IIOMOLIBbIO TUPb Maccoil 8 u 12kr.

3.3 O6paboTka pe3ynbTaTOB UCIIBITAHHMS.

3.3.1 Ilo pe3ynbTataMm OIBITA CTPOSAT TpaPuK 3aBUCHUMOCTH TOPU3OHTAIBHBIX Aehopmaruii &
OT KacaTeJIbHBIX HANPsHKEHUH 7 B TIOCKOCTH cpe3a (cM. pucyHok 3.2). KacaTenbHoe HarpshKeHHe
BBIYUCIISIIOT 110 (pOpMyIIe

7= , (3.2)

rae T — macca rupb Ha MOJBECKE TOPU3OHTAIBLHOM TATH, KT}
g — yCKOpeHHue CBOOOIHOTO MaJIeHus, M/
A — mromanpk cpesa oopasia, M2;
n, — K03(G(GHULUUEHT PbIYaKHOHU NepeaayH.
MakcuManabHOE 3HAYCHHE 7 Ha OTPE3Ke, HE MPEBBIMIAONIEM J =5muu, TPUHUMACTCS 32
COIPOTHUBIICHHUE Cpe3a 7,,.
Pexomenayembrit MmaciTabd rpaduka:
1o Topu3oHTaIH S0MM — IMmM s 6
o Beptukanu 10mm — 0,01MIla qnst 7.

1, MMNa A
03
7
Gl
0 -
3, MM

Pucynok 3.2 — I'paduk 3aBUCIMOCTH TOPH30HTATBHBIX
nedopMaIuii OT KacaTeIbHBIX HAMPSHKEHUH.

3.3.2 Ctposar rpaduk 3aBUCHMOCTH KacaTelbHBIX (CABHTAIOIINX) HANpPSDKEHHUH 7, OT

n
HOPMAJTBHBIX HAMPSHKEHUN o (IMarpaMMa COMPOTUBIEHUS CPe3y) B COOTBETCTBHH C PUCYHKOM 5.3.

Macmtadpl HanpsHKEHUH 0 OCSIM 7 B o TOJIKHBI OBITh OJTUHAKOBBIMH.

Pexomenayemsiii MmaciTab rpaduka:

o ropuzonTanu S0mm — 0,1MlIla s o

no Beptukanu S0mm —O0,1MIla qns 7.

Pe3ynbTathl SKCiepuMeHTa, OTPaKEHHBIE TOYKAMHU, TEOPETUYECKHU JIOJDKHBI JIeKaTh Ha OJHOU
npsimoit. B ciyuae pazbpoca AaHHBIX PKCHEPUMEHTOB HpAMYKO 7, = f (r: HE00XOIMMO TIPOBECTH

TaKUM o6pa30M, 4yTOOBI OHA 3aHUMAIIa CpCAHEC ITOJIOKCHUC MCIKY TPEMS TOYKAMU.
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Pucynok 3.3 — JluarpamMma COpOTHBIICHUS CPE3Y.

3.3.3 — Ha npsamoii HeoOX0aMMO BHIOPATH J1BE€ TOUYKH (IOMEYCHHBIE 3BE310YKAMU) U C YUETOM
dopmyinsl (3.1) onpeaenuTs HOPMATUBHBIC 3HAYCHHS YIila BHYTPEHHETO TPEHHUS ¢ U YACIHHOTO
CIICTIICHHS C.

T -7
p=arcty ———, (3.3)
o -o

c=7 —o -tg(p), (3.4)

dopwma otuerHoctr: OtueT Ne 3 0 mpoaenaHHoH TabopaTopHO padoTe.

3ajanus JUIsL cCaMOCTOSITEALHOM pabOTHhL:

1. IToBTOpEHME JIEKITMOHHOT'O MaTepHraa.

2. V3y4yeHrne METOJIMKH KOHCOJIMIUPOBAHHOTO Cpe3a TIIMHUCTOTO TPYHTA, PEan3yeMoro B
MaHHBIX UCIBITAHUIX.

PexomeH1a1My 00 BBIMOJHEHUIO 3a/IaHUH U MIOATOTOBKE K JIaO0OpaToOpHOH paboTe

1. OtcoptupoBaTh HAOOP TUPH AJISE CUCTEM BEPTHUKAIBHOI'O U TOPU30HTAIBHOIO 3arPY>KEHHUS.

2. IlpoBectn mpeaBapuTENbHOE YIUIOTHEHHE BCeX O0pas3lloB TIJMHUCTOIO TIpyHTa B
UCIBITaTEIbHON CEpUU TI0 METOJIMKE KOHCOJIUUPOBAHHOTO Cpe3a.

3. IlpoBeputh pabOTy MHIMKATOpPAa YacOBOIO THUMA U YCTAaHOBUTHh HayajbHbIC HYJIEBbIE
MOKa3aHU4.

4. Ilpu npubMMKEHUH K MPEleIbHOMY COCTOSHUIO (Cpe3y) CIEAMTbH 3a JBM)KEHUEM CTPENIKH
MHAMKATOpa U yIEpP>KUBATh IPy3 HAa CUCTEME TOPU30HTAIILHOTO 3arpyeHusl OT 0OpyIIeHUS.

5. Ilpu mpoBeneHUM CIENYIOIEro HCHBITAHUS CIEJUTh 3a YUCTOTOM Cpe3bIBaTelst M He
3a0bIBaTh 00 YCTAHOBJIEHUH 3a30pa MEXKy €ro o0oiiMamu.

PeKOMeHllveMI)Ie WCTOYHUKU.
Ne 7, 10 u3 paznena 7.

OcHOBHas nuTeparypa
Ne 1, 2 u3 paznena 7.

JlonmonHuTENRHAS IUTEPATYpa
No 5,11, 12 u3 paznena 7.

KoHTpoIbHbBIE BONPOCHI AJIs1 CAMOIIPOBEPKH:

Kak yctpoen npubop npsmoro cpesa?

B uem 3akimroyaercs MeToiMKa KOHCOJIMIUPOBAHHOTO cpe3a?

Kaxkoga 11e16 paboThI 110 UCIIBITAHHUIO TPYHTA Ha cpe3?

3axoH KyroHa a1 necyaHbIX U INIMHUCTBIX TPYHTOB.

B kakux pacuerax HCIOJB3YIOTCSA XapaKTEPUCTHUKU MPOYHOCTH TPYHTOB?

agrownE
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, HCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Microsoft Imagine Premium.

Microsoft Office 2007 Russian Academic OPEN No Level.

AnTHBHpYCHOE TIporpammHOe obecrieueHue Kaspersky Endpoint Security.

Aii-Jloroc. CucreMa JUCTAaHITMOHHOTO OOYUCHHUS.

[TporpamMmmHuoe obecnieuenue «Bu3yanbHasi CTYIUS TECTUPOBAHUS.

NCC «Kogeke». MabopmarimoHHO-CcIIpaBOYHAs CUCTEMA.

. Tep-MaprupocsH, 3.I"., IlpecusikoB, H.1. YueOHO-MeTOAMYECKHIA TPOTPAMMHBIN KOMILIEKC
1o Kypcy «MexaHuka rpyHTOBY. [ DnekTpoHHbIi pecypc]. — M.: OO0 «AKb» ACC-6topo», 2006.

NookrwnpE

11. ONMCAHUE MATEPHAJBHO-TEXHAYECKOM BA3bl, HEOBXOJIWMOMH
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JMCIUITIJIMHE

Buo

3aHAmMuUA
(VIx,, I13, kp, CP)

Haumenosanue
ayoumopuu

Ilepeuens ocnosnozo
0bopyoosanusn

Ne JIP

1

2

3

4

JIx

JIEKIIMOHHAS ayIUTOPHUS
(MynbTUMETUIHBIN KI1acc)

YyeOHnast meOenb

O6opyaoBaHue:

HUHTCPAKTHUBHAA JOCKa
SMART Board X885i co
BCTPOEHHBIM XGA
npoextopoM  UX60; 1I1K:
Intel(R) Core(TM) i5-
2500CPU @ 3.30GHz, 4I'b

JIP

JlabopaTopus uCIBITaHUS
CTPOHUTEIILHBIX KOHCTPYKITUH

VYuebnas mebenb
O06opyaoBaHue:
anekTpornsie Beckl DL-2000,
cymmibHblii  mkag CHOJI-
360, Orokchl, OalaHCUPHBIN
KOHYC, pEXyIlue KOJbla,
TMKHOMETPBI, TEPMOMET]

VYueOnas mebenb
O06opyaoBaHue:
KOMIIPECCUOHHBIA  TpUbOp
KIlp-1, HaOop TUDB,
WHIMKATOPhI YACOBOT'O THIIA

VueOHnast me0enb
Ob6opynoBanue: mpudop
OJTHOTLIOCKOCTHOTO cpesa
I'TTI-30, Habop TUDb,
WH/IMKaTOPBl YaCOBOT'O THIA

Ne3

Cp

YuranbHbd 3a1 1

YuebHas mebenb
O6opymoBanune: 10-TTK i5-
2500/H67/4Gb (MonHMTOp
TFT19 Samsung); mupuHTEp
HP LaserJet P2055D

Ne 1-3
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IIpunoxenne 1

@®OHJI OHEHOYHBIX CPEACTB 151 HPOBEJEHUSI
IMPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIUXCHA ITO JUCIUAITJIMHE

1. Onucanue GoHIA OLIEHOYHBIX CPEACTB (ACTOPT)

Ne
romre- JuremeHT Paznen Tema ®OC
TEeH- KOMIIeTEeHIMHU
197071
1 2 3 4 5
OIIK-2 | cmocobnocts BbIIBUTE | 1. OcHoBHBle monaTus | 1.1. [Ipenmer w  3ama4ym | BOMIPOCHI K
€CTECTBCHHOHAYYHYIO | MEXaHHKH TpYHTOB. | Kypca. Ilpupona TpyHTOB. 3a4eTy
cymHocTh  mpobnem, | @msnueckas npupoaa | Ctpykryphsie cBsizu. Ctpyk- | Ne 1.1-1.3
BO3HHKAIOIIUX B XOJ€ | TPYHTOB Typa U TEKCTypa.
npoecCuoHaIbHON 1.2. ®usnyeckre CBONCTBA M | BOIPOCHI K
NEATeNbHOCTH, TIPHB- KJIacCcH(pUKAIIMOHHBIE TIOKA- 3a4ery
JIeYb WX U PEIICHUS 3aTem. Ne 1.1-1.15
COOTBETCTBYIOLIHIA 2. OcHoBHble  3aKoHO- | 2.1. C:kMMaeMOCTh TPYHTOB. | BOMIPOCHI K
(pu3KMKO-MaTEMaTUYEC- | MEPHOCTH  MEXAHUKU 3auery
KU anmapar IPYHTOB Ne 1.16-1.21
2.2. BogonpoHHUI1aeMoCTh BOTIPOCHI K
TPYHTOB. 3a4eTy
Ne 1.22
2.3. UctibiTane Ha OJHO- | BOTIPOCHI K
IJIOCKOCTHOU CABUT. 3a4ery
Ne 1.23-1.26
2.4.VlHple METOABl WCIBI- | BOIMPOCHI K
TaHUS HA CIBHT. 3a4eTy
Ne 1.27
3. Teopuss  pacmpene- | 3.1. Pactipenenenne Hampsi- | BONPOCHI K
JICHUSl HaNpsDKeHUI B | )KEHMH B TPYHTOBOM Mac- 3a4eTy
MaccuBax IpyHTa CHBE. Ne 1.28-1.29
3.2.Ilmockass ¥ TPOCT- | BOMPOCHI K
paHCTBeHHas 3aja4a (Hamnpsi- 3a4ery
XKeHus OoT paBHOMepHO- | Ne 1.30-1.31
pacrpeeneHHON Harpy3KH).
Hanpsbkenue ot coOCTBEH-
HOT'O Beca IpyHTa.
4. IIpounocth 1 yctoii- | 4.1. Teopust ~ TpenenbHOro | BOMPOCHI K
YUBOCTh  TPYHTOBBIX | HANPSDKEHHOTO  COCTOSHHSI. 3a4ery
MacCHBOB Kputnueckue Harpy3ku. | Ne 1.32-1.40
YCTOHUMBOCTE OTKOCOB H
CKJIOHOB. OnpezesieHue 1aB-
JICHWs1 TPYHTa Ha Orpax-
JAIONINe KOHCTPYKIHH.
5. ledpopmauuu rpyHs- | 5.1. Buas neopManuii. | BOMPOCHI K
TOB M pacdeT ocanok | Teopuss KOMIPECCHOHHOTO 3a4ery
OCHOBaHHUH  coopyxe- | ymotHeHus. Teopus ¢uiab- | Ne 1.41-1.44

HUN

TPALMOHHON KOHCOJUJAIUH.
Mertonpl pacuera CTaOWIH-
3UPOBAHHBIX OCAIOK.
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2 3 4 5
[1K-15 CIOCOOHOCTBIO COC- 2. OcHoBHble 3akoHO- | 2.3. McnplTaHue Ha OIHO- | BOMIPOCHI K
TaBIISATH OTYETHI 11O MEpPHOCTH  MEXaHHKH | TFIOCKOCTHOW CIIBHT. 3aueTy
BBINIOJIHEHHBIM pabo- | TPYHTOB Ne 2.1
TaM, y9aCTBOBAaTh BO 4. [Ipounocts u yctoii- | 4.1. Teopuss  mpenenbHOTO | BOMPOCHI K
BHEJPCHUU PE3YIIb- YUBOCTh TPYHTOBBIX | HaIlpSKEHHOIO  COCTOSIHMSL. 3a4eTy
TATOB MCCIICIOBAHHH U | MaccuBoB Kputnueckue Harpy3ku. | Ne?2.2-2.5
HPaKTUICCKHX paspa- YCTOH4MBOCTE  OTKOCOB H
6orok CKJIOHOB. Ormpe/ieicHue J1aB-
JeHUsI TPYHTa Ha OTPaxK-
JIAIOIINE KOHCTPYKIUH.
5. lepopmammu  rpyH- | 5.1. Bunsr nedopMariii. | BOMPOCHI K
TOB M pacueT ocalok | Teopuss KOMIPECCHOHHOTO 3a4eTy
OCHOBaHMH  coopyxe- | yiioTHeHus. Teopus (Huib- Ne 2.6
HUHI TPalMOHHOW KOHCOJUJALNU.
MeTtoapl pacuera cTaOWIIHU-
3WPOBAHHBIX OCAJIOK.
2. Bonpochl Kk 3auety
Ne KoMnereHnun Nen
/' BOITPOCHI K 3AYETY HAUMEHOBaHUe
wn Kon Onpenesienne pa3nena
1 3 4 5
1. | OIK-2 | cnoco6HOCTh BBISIBUTH | 1. CocTaBHBIE 3I€MEHTHI IPYHTOB. 1. OcHoBHBIE TT0O-
€CTECTBCHHOHAY4HYI0 | 2. OCHOBHBIC BHIBI CTPYKTYPHBIX CBSI3€H B | HATHS MEXaHHKU
CYIIHOCTH  TpoOieM, | TpyHTax. rpyHToB. Dusn-
BO3HHMKAKOIIUX B Xozae | 3. UTo MOHMMAIOT MO/ TEKCTYpOW TPYHTOB. | Heckas Mpupoja
npodeccuoHaATLHON 4. Yrto Ha3pIBaeTCid BECOBOM BIAXHOCTHIO | TPYHTOB
NEATeNbHOCTH, TPUB- | IpyHTa?

JICYb UX JJId pCUICHHUA
COOTBETCTBYIOIINH (-
3UKO-MaTeMaTHIEeCKHUI
armapar

5. MoeT 1 BeTuIrHa BECOBOU BIIAXKHOCTH
rpyHTa ObITh Oombie 100%?

6. B 4eMm 3aKIII0YaeTCS METOJINKa
BBICYIIMBAHHS TPYHTA JI0 TIOCTOSTHHON MacChl
B IIPOLIECCE OMPEETIEHUS BIAXKHOCTH?

7. Uto Ha3pIBaeTCsl IUIOTHOCTHIO YaCTHIIBI
rpyHTa?

8. Kak omnpenenuth 00beM TBEPABIX YACTHII
IPYHTa MTUKHOMETPHUUESCKUM METOI0M?

9. /I dero KWIATAT CYCHEH3WIO TMpH
OTIpe/ICIICHUH TIOTHOCTH YaCTHII TPyHTa?
10.Yro Ha3pIBalOT IUIOTHOCTBIO TIpyHTa?
KakxoBa MeToiuka ero onpeaeneHus?

11. Kak OIpPEAETUTH HauMEHOBaHUE
TJIMHUCTOTO TPpyHTA?

12.Kak  ycranaBnuBaercsi  (hU3HUYECKOE
COCTOSIHUE TJTMHUCTOTO TpyHTa?

13.KakumMu cBelleHHSIMH O  TJIMHUCTOM
rpyHTE HEOOXOJMMO pacrojiaratb, 4YTOOBI
OTIPENIEIIUTD BEJIMYMHY YCIIOBHOTO
pacudetHoro conporusienus nmo CHull?
14.Yr1o Ha3bIBACTCS BJIAYKHOCTBIO

[JIMHUCTOT'O TPYHTa Ha TPaHMIAX TEKYyYECTH
Y pacKaThIBaHHS?
15. Kak mpuroToBUTH TJIMHUCTOE TECTO?
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4
16. Uro Ha3bIBaETCS KOMIIPECCHEH?

17. KakoBa Leib KOMIIPECCHOHHBIX
HCTBITAHUH rpyHTa?

18. Kak ycrpoen oomeTp?

19. Chopmynupyiite  3aKOH  YIUIOTHCHHS
rpyHra?

20. Kak BBIYUCIISIOTCS MoKa3arenu

nehOopMUPYEMOCTH TpyHTa?

21. Kak mocTpouTh KOMIIPECCOPHYIO KPHUBYIO
0 pe3yJIbTaTaM UCIBITAaHHUI B ofoMeTpe?
22.3akoH 1amMuHapHO# (uibTpaiuu Jdapcu.
23. Kaxk ycrpoeH npubop mnpsMoro cpesa?
24.B yeMm 3aKITI0YACTCSI METOJINKa
KOHCOJIUJIMPOBAaHHOTO cpe3a?

25.KakoBa menp pabOTBl MO MCHBITAHUIO
rpyHTa Ha cpes?

26.3akon  Kymoma s TmecdaHBIX |
TJIMHUCTBIX TPYHTOB.
27. B Kakux pacderax HCHOJNB3YIOTCS

XapaKTePUCTUKU IPOYHOCTH IPYHTOB?

2. OcHoOBHEIE 3a-
KOHOMEPHOCTH
MEXaHUKH TPYH-
TOB

28. Kakas Teopust UCTIOIB3yeTCS A pacueTa
HallpsDKEHUH B TIPYHTOBOM  MACCHBE:
Ipenienbl ee MPUMEHUMOCTH ?

29. Kak pacnpenenstorcsi HamnpsHKeHHS B
CPYHTE OT COCPENOTOYECHHOU CHUJIIBI?

30. YUro Ha3bIBaIOT TIOCKOI 3a1aueii?

31. Kak pacnpenenstorcsi HampsDKeHHS OT
PaBHOMEPHO-PACIpeIeIeHHON Harpy3ku OT
COOCTBEHHOT'O Beca IPyHTOB?

3. Teopust pacm-
peneneHust Har-
psDKEeHUM B Mac-
CUBax IpyHTa

32. Uro Ha3bIBAIOT MIpeIeNbHBIM
HAaIpsHKEHHBIM COCTOSTHUEM?

33. Bumpl TOBepXHOCTEH CKOJILKEHHS B
3aBUCUMOCTH  OT TJIyOWHBI  3aJ0XKEHUS
(dyHIaMEHTOB.

34. Yto Ha3bIBAIOT KPUTHYECKUMU
Harpy3kaMd M pacueTHBIM COIPOTHBICHUEM
rpyHTa’?

35. OneHka pe3ysnbTaTOB PacueToOB BEIHMYUH
KPUTHYECKHUX HArPy30K.

36. Ing KakuxX HMHKEHEPHBIX
TpeOyeTcs pacyeT yCTOHYUBOCTH?
37. DneMeHTapHbIC 33/1a41 YCTOWYUBOCTH.

00BEKTOB

38. NnxeHepHbie METO/TBI pacdera
YCTOWYUBOCTH.

39. Bupl HONMOPHBIX CTEHOK.

40. Meponpusrus 1o ITOBBIIIIEHUTO

yCTOﬁQHBOCTH OTKOCOB M CKJIOHOB.

4. IIpoyHocts u
YCTOMUYUBOCTh
IPYHTOBBIX Mac-
CHBOB

41. Buabl nedopmMaruid.
42. Kak onpenenuTth CTa0WIN3UPOBAHHYIO
0CajIKy CJIOsi TPYHTa OTrPaHHYCHHOW TOJI-

LIUHBI?

43. Obnactb MIPUMEHEHUS TEOpUn
(hUITETPaAITMOHHON KOHCOTHAAITHH.

44, Kakwne MIPaKTUICCKHE METOJIBI
WCTIONB3YIOTCS  JUIS  pacyeToB  CTaOWIH-

3UPOBaHHBIX AedopManrii OCHOBaHHSA?

5. ledopmanun
IPYHTOB H pac-
4eT 0caJl0K OCHO-
BAHMI coopy-
JKEHU N
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1 2 3 4 5
2. | TIK-15 | cnocoOHocThIO cocTaB- | 1. B kakmx  pacuetax  HMCHoib3ytorcs | 2. OCHOBHBIC 3a-
JIATH OTYETHl MO BBHI- | XapaKTEPUCTUKU MPOYHOCTU TPYHTOB? KOHOMEPHOCTH

MOJIHEHHBIM ~ paboTam,
y4acTBOBaTb BO BHEA-
peHuun pe3ynbTaTOB
HCCIIEIOBAHUI U Mpak-
THYECKHUX Pa3paboToK

MEXaHUKH TPyH-
TOB

2. Onenka pe3yIbTATOB
KPUTHYECKHX HArpy30K.

3. Hdnsg KakuX HHXCHEPHBIX OOBEKTOB
TpeOyeTcs pacyeT yCTOHInBOCTH?

4. Bunel NOAMOPHBIX CTCHOK.

pacueToB

4. IIpodHOCT, W
YCTOMYUBOCTD
TPYHTOBBIX Mac-
CHBOB

WCTIONIB3YIOTCS  JUISL  PacueToB  CTa0WIH-
3UPOBAHHBIX AcQOopMannii OCHOBaHHUS?

5. Mepomnpustus o MTOBBIIICHHUIO
YCTOHYUBOCTH OTKOCOB U CKIIOHOB.
6. Kakue MIpaKTUIECKUC Meronasl | 5. Jedopmarmm

TPYHTOB M pac-
YeT 0CaZoK OCHO-
BAaHUI coopy-
YKEHUI

3. Onucanue noka3zarejieil 1 KPpUTEpHEB OIeHMBAHUS KOMITIeTEHIUIt

IToka3aresu Ouenka Kpurepun
3HaTh 324TEHO OObyuaromuiics 3HAET JIEKLIMOHHBIN
OIlIK-2: MaTepuaj, METOAbl peUIeHUs TPodIeM,
— IpOOJIEMBI, KOTOpEIE BO3HHKAIOIINX B XOJ€ MNPOoeCcCHOHATBHON
MOTYT BO3HHUKHYTH B XOj€ JESTEeIbHOCTH,  METONUKY  INPOBEACHUS
npodeccuoHaNnbHON nest- 1a00paTOPHBIX UCIIBITAHWUH, OPUEHTUPYETCS B
TENBHOCTH,  METOIBl | TEXHUYECKOW M HOPMATUBHOH JIUTEPATYpE 110
anmapar Jjisl UX pelIcHuUs; TeMe OUCLUIUIMHBI, YMEET BECTH 00paboTKy
ITK-15: pe3ybTaTOB MPOJENaHHOM paboTel B TOM
— IIpaBUiIa MOATOTOBKHU qucie C IIOMOUIBIO IIPOTpaMMHBIX
HAayYHO-TEXHMYECKUX OTYeE- KOMIIJIEKCOB, 00J1a/1aeT HaBbIKAMH HAIIMCAHUS
TOB; HAYYHO-TEXHUYECKUX OTYETOB B
— 06NacThb TIPUMEHEHHS cootBerctBuu ¢ CIIJIC u ECK/I.
TOJTyYCHHBIX PE3YIIbTATOB, He 324TEeHO OOyuaromuiicss He 3HaKoM C OoJblLIer
YacThl0  JIEKIIMOHHOTO, MPOTPaMMHOTO
Ymerb MaTepuana, METOIUKOM TIPOBEIEHHUS
OIIK-2: 1a00paTOPHBIX UCTIBITAHUM, IJI0XO

— paboTaTh C TEXHUYECKOH 1
HOPMATUBHOW JIUTEPATypOH,
C TPOrpaMMHBIMH  KOMII-
JeKkcaMu 1Mo 00paboTke
PEe3yJIbTAaTOB HCCIICIOBAHHN;
IK-15:

— BECTH 00pabOTKy pe3yiib-
TaTOB BBHIMIOJHEHHBIX PadoT;

Baanerb

OIlIK-2:

—METOANKOH  paboTel ¢
COBpEMEHHBIMH MPHOOpamMu U
00OpyIOBaHHEM M C IaKe-
TaMHd  IIPOrpaMM, HCIIOJIb-
3yEMBIX B MPOQPECCHOHAILHOM
JIeSTEIILHOCTH,

IIK-15:

— HaBBIKAMH COCTaBIICHHS]
OTUETOB, HAIMCAHHS CTaTCHl,

0030p0oB IyONUKaIuii.

OpPHEHTHPYETCSI B MporpaMMax IIOHWCKa
HEOOXOMMON TEXHHYECKOW M HOPMATHUBHOU
JUTEpaTypsl W  0OpabOTKM  pe3yNbTaTOB
onpenenenuit, He 3uakom ¢ CITIJIC u ECK/I.
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4. Metoauyeckrue MaTepuajbl, ONpelejsioNie NPoueIypbl OULEHUBAHUS 3HAHWIA,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

Huctumuimza b1.5.12.03 Mexanuka rpyHTOB HalpaBiieHa Ha O3HAKOMJICHHE 00YYaroluXxcs
¢ Qu3uyeckoil mMpPUPOJION TPYHTOB, OCHOBHBIMU 3aKOHOMEPHOCTSIMH UX CBOMCTB, MPUHIUIIAMH U
METOJaMHU pacyeTa HaIrpsLKEHHO-AS()OPMUPOBAHHOTO COCTOSIHUS TPYHTOBOTO OCHOBAaHHSI U €r0
MPOYHOCTU U YCTOWYMBOCTH, HA IMOIYYEHHE TEOPETUYECKUX 3HAHUNH M NPAKTHUYECKUX HABBIKOB
pacyeTa NOBEJCHHUS TPYHTOBBIX MacCHUBOB IO/ HArpy3KOW JJIsl X JAJIbHEHIEro MCIOJIb30BaHUS B
MPAKTUYECKOH JeITeIbHOCTH.

Nzydenne quctumivael b1.5.12.03 MexaHnuka rpyHTOB IIPeIyCMaTPUBACT:

— JIEKLUH,

— J1abopatopHbIe PabOTHI;

— COCTaBJIEHUE OTYETA;

— 3auer;

— CaMOCTOSTENbHYIO paldoTy.

B xoxne ocBoenus:
pa3nena 1. OcHOBHbIE TOHATHUA MEXAaHMKH TpyHTOB. Dusnyeckas MpHUpoa TPYHTOB —
CTYJEHTBI JIOJDKHBI YSICHUTH IMPOUCXOXACHHE TPYHTOB, UX COCTaBHBIC JJIEMEHTHI, CTPYKTYpYy H
TEKCTYPY.

— pasznena 2. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKU TPYHTOB — CTYJICHTHI I0JDKHBI 3HATh U
MOHUMATh TOMHMO OCHOBHBIX Pa3J/ieJIOB MEXaHUKH TaKHMe€ OCOOCHHOCTH CBOMCTB JUCKPETHBIX TEll,
KaKMMHU SIBJISIIOTCSI TPYHTBI, KaK C)KMMaeMOCTb, BOJOIPOHHUIIAEMOCTb, CONPOTUBICHUE CABHUTY H
METO/IbI OIICHKH YKa3aHHBIX CBOWCTB.

— paznmena 3. Teopusi pacmpeneneHusi HaNpsHKCHUH B MacCHUBaX TPyHTa — CTYICHTHI
JOJDKHBI 3HATh KaK ONPENEIUTh HANpPsDKEHHOE COCTOSHUE MAcCHBa TPYHTA OT COCPENOTOYECHHOU
CUJIBI, HECKOJIbKUX CHJI, PABHOMEPHO-pACIpEeIeICHHON Harpy3Ku, OT COOCTBEHHOT'O Beca rpyHTa.

— pazzmena 4. [IpouHOCTP W yCTOWYMBOCTH TPYHTOBBIX MACCHBOB — CTYICHT JOJDKEH
OCBOUTH OCHOBBI TEOPUH TIPEACITHHOTO HAIMPSDKEHHOTO COCTOSHUS IS OIEHKH KPUTHYECKUX
Harpy3oK Ha TpYHT, YCTOMYMBOCTH TPYHTOBBIX OTKOCOB M CKJIOHOB M JIaBJICHHsI Ha MOJIOPHBIC
CTCHKH.

— paznena 5. [lehopMaruy TpyHTOB U pacyeT OCaJloKk OCHOBAaHMM COOPY)KEHHUH — CTYAEHT
JIOJKEH 3HATh TEOPUI0 KOMIIPECCHOHHOTO YINIOTHEHUS M TEOPHIO (PUIBTPALIMOHHOM KOHCOIM AU
JUTSL OLIGHKH OCAJKU CIIOS TPYHTA TPH CIUIONIHON Harpys3Ke, yMeTh OpUEHTHPOBATHCS B OCHOBHBIX
pacyeTHBIX METO/1aX ONpeAeTIeHNs 0CaIKU (PYHIaMEHTOB.

Heo0xomnMo oBiageTh HaBBIKAMH W yMEHHSIMH TPHUMEHEHHS] M3YYEHHBIX METOJIIOB JUIS
pacyeTra HanpsKEHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUS TPYHTOBOTO MAacCCHBa, IPUMEHEHHUS U
peamm3ai WX B KOHKPETHBIX CHTYallMsX, BO3ZHUKAIONIMX B TMpoOIecce MPOEKTUPOBAHMSA,
CTPOMTENBCTBA U SKCIUTyaTallui IPOMBIIIUIEHHBIX U TPAKIAHCKUX OOBEKTOB.

B mpomecce nzyueHus JUCIUTUIMHBI PEKOMEHyeTCsl Ha TIEPBOM dTare 0OpaTUTh BHUMAaHUE
Ha (pU3HUECKYI0 MPUPOY TPYHTOB U HA OCHOBHBIE 3aKOHOMEPHOCTH X MEXaHUYECKHX CBOUCTB.

OmnazieHre KITIOYEBBIMH TIOHSATHSIMH MEXaHHKH TPYHTOB SIBIISIETCS HEOTHEMIIEMOW YacThIO
OCBOCHHMS JJAHHOM TUCIUIUIMHBI.

[Ipy moaroToBKE K 3a4eTy pPEKOMEHIYeTCs 0co00e BHUMAHWE YICIUTh CIIEIYIOIUM
BOIIpOCAM:

— (hu3HYecKue CBOWCTBA U KiIacCCH(DUKAIIMOHHBIE TTOKA3aTeN TPYHTOB:

— HU3y4YeHHE C)KMMAeMOCTH IPYHTOB B YCIOBHUSIX KOMIIPECCHH;

— BOJIONPOHUIIAEMOCTh IPYHTOB M 3aKOH JIAMUHAPHON (HIIBTPAINH;

— COIPOTHUBJIEHUE CABUTY U 3aKOH KyloHa /Uil CBA3HBIX M HECBSI3HBIX TPYHTOB.

B mpouecce mnpoBeneHus nabopaTOpPHBIX pabOT NPOUCXOAMT 3aKpeIUIeHHEe 3HAHUH,
(dbopMHpOBaHNE YMEHHUI M HABBIKOB pealTM3alliy MPEICTaBICHHS 00 TOTy9YeHUH JTaHHBIX O (U3UKO-
MEXaHUYECKUX CBOMCTBAX I'PYHTOB, HEOOXOIMMBIX JUIS OLCHKH HaNpspKEHHO-Ie(pOpPMUPOBAHHOTO
COCTOSIHUSI TPYHTOBBIX MacCHBOB.

CamocrosaTenbHy0 paboTy HEOOX0IMMO HAUMHATh C W3YYEHUS JIGKLMOHHOTO MaTepuaa H
PEKOMEHIOBAaHHOW JIUTEepaTyphl Ui JOMOJHUTEIHLHOTO H3Y4YEHHs pa3JesioB Kypca, KOTOpbIe
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BBI3BIBAIOT Yy OOYyYarolmerocss TPYAHOCTH, METOIMYECKHUX PEKOMEHIAUUNd IO MPOBEICHHUIO
71a00paTOPHOTO MPAKTHKyMa 110 MEXaHUKE IPYHTOB.

B nmponecce KoHCyNIbTaMM C MpENnoAaBaTEIeM MOSICHAIOTCS BOMPOCHI K 3a4€Ty, KOTOpPbIE
TpeOYyIOT YTOUYHEHUH, OT/ACIbHBIC METOJUKHU MPOBEACHUS UCIIBITAHNH, TEXHUKA 0€30MaCHOCTH TPU
MIPOBEICHHUH JIA0OPATOPHBIX PadOT.

PabGora c nuTeparypoil SBISETCS BAXKHEUIIUM S3JIEMEHTOM B TOJIYYCHHH 3HAHUN TIO
muciumuinae. [Ipexae Bcero, HEOOXOAMMO BOCIIOIB30BAThCS CIIMCKOM PEKOMEHyeMOH MO JTaHHOM
TUCHMIUTMHE JuTepaTypsl. lIpocMoTp Buaeomarepuana W3 PEKOMEHIOBAHHOTO — y4yeOHO-
IIPOrpaMMHOT0 KOMILIEKCa MO Kypcy «MexaHuKa TPYHTOB» IOMOKET BBIPAOOTKE HEOOXOIUMBIX
HaBBIKOB JUISI M3y4YeHHsS (DU3MKO-MEXaHHMUYECKHUX CBOWCTB TPYHTOB, HEOOXOIMMBIX B Oynmymiei
npodecCuOHANBHOM N1eATeNbHOCTH. J(OMOJHUTENbHBIE CBEIEHUS MO H3y4aeMbIM T€MaM MOXKHO
HalTH B IEPUOJAUYECKON ITeyaTu U cetu MHTepHer.

[lo maHHOW JUCHMIUIMHE NPEIyCMOTPEHO MPOBEICHUE ayTUTOPHBIX 3aHATUN (B BHJE
JeKIUA U mpocMoTpa Bujeo-(aiiioB Ha mHTepakTHBHOM nocke SMART board) B coderanuu c
BHEAYJIUTOPHOMN pabOTOM.

3aueT MNpPOBOAUTCA IO BOIPOCaM, MPUBEACHHBIM B METOJMYECKUX YKa3aHUAX IO
nabopaTtopHoMy MpakTukymy. [Ipu oTBeTe Ha BOMPOCHI CTYACHT JOJKEH UCIIOJIb30BaTh (POPMYIIbI
UIE 00pabOTKU pe3yNbTaToOB, CXEMbI MPHOOPOB, PE3yNbTaThl OMBITOB MOACHATH IpadUIeCKUMU
cxemaMu. Pe3ynbrarel 3auera CTyJeHTY OOBSBISIOTCS O OKOHUYAHUIO OTBETOB
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puioxenne 2

AHHOTAIUA
paboueii nporpaMMbl JUCIANIMHBI
MexaHnka rpyHTOB

1. Heab u 3aga4u AMCUMILINHBI
Llenbto M3y4eHUs NUCUUIUIMHBI sBIseTCS (opMUpOBaHHE Y O0Oydaromuxcsi 0a30BBIX 3HAHUU IO
3aKOHOMEPHOCTSIM (PU3MKO-MEXaHMYECKUX CBOMCTB TPYHTOB M IMOJy4YeHHE (DyHIaMEHTaIbHbBIX
3HAHUU IO OIICHKE HAMPSKEHHO-ASPOPMUPOBAHHOTO COCTOSHUS IPYHTOBBIX MAaCCHBOB.

3amayamMy U3Y4eHUS AUCUUIUIMHBI SBISIOTCS: CIIOCOOHOCTh OIpeNessaTh MPOoOIeMbl, BO3ZHUKAIOIINE
B XOJI€ CTPOMUTENIbCTBA M PEIIATh UX C HCIOJb30BAaHUEM COBPEMEHHOM ammaparypbl; MOJy4eHHE
HABBIKOB [0 METOJIMKAM TIPOBEICHHSI HKCIEPUMEHTOB, IpaBUjiaM MOJITOTOBKA OTYETOB IO
IIPOJIEJIaHHOM paboTe U HAaIMCaHUs CTaTel 1o pe3yJIbTaTaM UCCIIEI0BAHUM.

2. CTpyKTYypa IMCUMILIMHBI

2.1 PacripenienieHne TPYAOEMKOCTH IO OTHACNHBHBIM BHJIAM YYEOHBIX 3aHATHH, BKIOYas
caMoCTOsITeNIbHYI0 pabory: Jjekumu — 4 4aCa, nabopaTopHble pabotel — 4 wuaca,
camocTosTeNbHas pabora — 60 yacos.

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsIeT 72 yaca, 2 3a4eTHbIC SAMHUIIBL.

2.2 OCHOBHbIE pa3/ieJibl JUCIUILIUHBI:

1 — OcHOBHBIC TOHSTHSI MEXaHUKH TPYHTOB. DH3Mdeckas Mpupoaa rpyHTOB.
2 — OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKU TPYHTOB.

3 — Teopust pactipeelieHUs HAPSDKEHUH B MAaCCHBaX TPYHTOB.

4 — TIpo4YHOCTh ¥ YCTOWYMBOCTh TPYHTOBBIX MAaCCUBOB.

5 — JlepopManiuu TpyHTOB U pacdeT 0CaJ0K OCHOBAHHI COOPYKEHUH.

3. [Inanupyemble pe3yJibTaThl 00yueHHs (MepedyeHb KOMIETeHIH)
[Tponecc n3yyeHMst JUCUUIUIMHBI HAlpaBjeH Ha (GOpMUPOBAHHE CIEIYIOUIMX KOMITETECHIINA:

OIIK-2 — ciocoOHOCTh BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOJIEM, BOZHUKAIOIINX B
xo/Jie po(hecCHOHAIbHON AeSTeNbHOCTH, IPUBJIEKATh UX Ul PELIEHHUs COOTBETCTBYIOINH (PpU3HKO-
MaTeMaTH4YeCKUH anmnapar;

[TK-15 — criocOGHOCTBIO COCTABJIATH OTYETHI 1O BBHIMNOJIHEHHBIM paboTaM, y4acTBOBAaThb BO
BHE/JPEHUU PE3YyIbTaTOB UCCIEIOBAHUM U MPAKTUUECKUX Pa3pabOTOK.

4. Bux npoMeKyTOYHOI aTTecTallMu: 3a4eT.
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IIpunoxenue 3

IIpoToKo0JI 0 JONOJIHEHUNAX M U3MEHEHUsIX B padoueii mporpamme
nHa 20 -20__ yuebnwlil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCATCS CIEAYIONINE JONOTHECHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEAYIOLINE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

3aBenyronmii kKageapoit
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Ipunoxenne 4

®OH/] OLIEHOYHBIX CPEJICTB JJI51 TEKYILETO
KOHTPOJISI YCIEBAEMOCTH MO JUCHUIIJIUHE

1. Onucanue GoHIAa OLIEHOYHBIX CPeCTB (IACIOPT)

Ne
KOMIIe- DJIeMeHT Pasien Tema ®OC
TeH- KOMIIETEHLM U
10707
1 2 3 4 5
OIIK-2 | cmocobHocTh BeIsBUTH | 1. OcHoBHbIe monsatus | 1.1. [Ipenmer wu  3amaum OTYET IT0
€CTECTBEHHOHAYYHYIO | MEXaHHUKH rpyHTOB. | Kypca. Ilpupoga rpyHTOB. | snabopartop-
CymHOcTh TpoOnem, | @usuueckas npupoaa | CTpykrypHsie cBsizu. CTpyk- | HOU paboTe
BO3HMKAIOIIUX B XOJE | TPYHTOB Typa U TEKCTYpa.
PO eCCHOHATTEHOM 1.2. ®usnyeckrie CBONCTRA U OTYET IO
NeSITENTbHOCTH, TPHUB- KJIacCU(UKAIMOHHBIE TOKa- | Jaboparop-
Jiedb WX U pelleHHs 3aTelu. HOU paboTe
COOTBETCTBYIOLIUI 2. OcHoBHble 3akoHO- | 2.1. C:xuMaeMocCTh IPyHTOB. OTYET 110
(usnKo-MaTeMaTHYEC- | MEPHOCTH — MEXaHHKH naboparop-
Kuii anmnapar IPYHTOB HOii pabore
2.2. BogonpoHHUI1aeMoCTh OTHYET 10
[1K-15 CIIOCOOHOCTBIO  COC- IPYHTOB. naboparop-
TaBIATh OTYETHI IO HOH paboTe
BBIIIOJIHEHHBIM  palo- 2.3. UcnplTanne Ha OXHO- OTHYET 10
TaM, Y4acTBOBaTb BO TUIOCKOCTHOH CJIBUT. naboparop-
BHCIPCHUU pe3yiib- HOHU pa60Te
TaTOB UCCIENIOBAHUM 1 2.4. lHple MeTOOBl HCHBI- | OTYET IO
MPAaKTHYECKUX pa3pa- TaHHS Ha CIBHT. naboparop-
6oTok HOI1 paboTe
2. Onucanue noka3zarejeil U KpUTepPUEB OIlEHUBAHUS KOMIIETEHIIUIH
Iloka3zaTenun Ouenka Kpurepun
3HaTh 3ayteno | OOydyaromuics 3HACT JICKIIMOHHBIN
OIIK-2: Marepuail, METOZbI peuieHus
— npo0JieMBbl, KOTOpblE MOTYT BO3HHUKHYTH B XOJe€ npobjeM, BO3HHMKAOLIMX B  XOJe
npoeCCHOHANIBHOW — IeSTeTbHOCTH,  METOABl U npoeCcCHOHATLHOW  JIESITENBHOCTH,
anmapar Jisl UX pelicHus; METOMKY NPOBeJIeHHS 1a00paTOPHBIX
IK-15: WCIIBITAaHUH, OpUEHTHUPYETCA B
— IIpaBUJIa IIOATOTOBKM HAYYHO-TEXHUYECKUX OTYE- TEXHUYCCKOM u HOPMaTHBHOM
TOB; JUTEpaType 1O TeMe JUCIUIUINHBI,
— 00J1aCTh IPUMEHEHUS MTOYYCHHBIX PE3YIIbTATOB,; yMeeT BeCTH 00pabOTKy pe3ysibTaToB
YMmerts MpO/IeTaHHON pabOThl B TOM YHCIIE C
OIlIK-2: MTOMOIIBIO MPOTrPaMMHBIX
—paboTaTh C TEXHHYECKOH H  HOPMATUBHOM KOMIUIEKCOB,  001a/IaeT  HaBbIKAMH
JHUTEPaTypol, C NPOrPaMMHBIMH KOMILUIEKCAMH TIO HaltCaHus HayqHO-TEXHUICCKIX
00paboTKe pe3yabTaToB MCCICIOBAHUIA; oryetos B coorsercteuu ¢ CIIIC n
TK-15: ECK/L
—BeCTH 00pabOTKy pe3yJabTaTOB  BBIMOJHEHHBIX He OObyuaromuiicst He 3HAKOM ¢ Oolbleii
paGor; 3a4TeHO | aCTBIO JICKIHOHHOTO, MPOrPaMMHOTO
Buiaxersb MaTepuaia, METOJUKON IpOBeICHUs
OIIK-2: 7na00paTOpHBIX ~ UCHBITAHUM, TJIOXO
— METOJIMKOW PabOThl C COBPEMEHHBIMH MPHOOPAMHU H OpHUCHTHUPYCTCA B HPOrpaMMax Ioucka
000py/IOBaHHEM M C TIAKETAMH HPOIPAMM, HCIIOJNb- HeO6XOHHMOIv’I TEXHUCCKON n
3yeMbIX B Ipo(ecCHOHATBHOM AesTeIbHOCTH; HOpMAaTHBHON JHTCpaTypbl u
MK-15- 00paboTku pe3yIbTaTOB
— HaBBIKAMH COCTaBJICHHUs OTYETOB, HAIIMCAHUs CTaTeH, onpenenenuii, #e spakom ¢ CIJIC u
0030pOB TTyOTUKAIIHIA. ECKIL.
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[lporpamma  cocraBieHa B COOTBETCTBHUM C  (eAepalbHBIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHIAPTOM BBICHIEro OoOpa3oBaHus MO HampasieHuto noarotoBku 08.03.01
CtpoutenbctBo OT «12» mapta 20151, Ne 201

st Haoopa 2014 roaa: u yueoHbiM uianoM ®T'BOY BO «bpl'Y» mist 3a0uH0# hopmbl 00yueHus
ot «03» utons 2018r. Ne 413

IIporpammy cocraBuin:

Kymukos O.B., npod. xad. CKuTC, k.T.H., TOICHT.

PaGouast mporpamMmma paccMoTpeHa 1 yTBepkaeHa Ha 3acenanuu Kadenpsr CKuTC
ot «17» nexabps 2018 r., mpoTokon Ne 6

3aeayromuii kadenpoit CKuTC Koanenko I'.B.
COI''TACOBAHO:

3asenytouiuii Beimyckatomieit kapeapoit CKuTC Kosanenxko I'.B.
Hupexrop OubmmoTexn T.®. CotHuk

Pabouas nporpamma ogoOpena Mmeronnyeckoit komuccueit UCD
ot «20» nexadbps 2018 r., mpoTokon Ne 4

ITpencenarens meroguueckon komuccuu MCD Ileperomyuna JI.B.
COT'JTIACOBAHO:

HauanpHuk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexesen

Perucrpanmonnsrii Ne



