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BBE/JIEHHUE

Meroanueckre yKa3aHUsI COCTaBIICHBI JUIsl BBIIOJHEHHS J1AOOPATOPHBIX
paboT no «MexaHuKe (MeXaHUKa TPYHTOB)».

Llenpto nabopaTopHbIX pabOT SBIAETCS O3HAKOMIICHHE CTYACHTOB
CTPOUTEIBHBIX  CICHMAIBHOCTEH €  METOJMKOW  ompeeneHus  (HU3UKO-
MEXaHUYECKUX CBOMCTB TPYHTOB M H3YUYCHHE WX XapaKTEPUCTHUK, MPUMEHSIEMBIX
IIPU MPOEKTUPOBAHUU OCHOBAHUM U (PYHAMEHTOB.

[lepen wauamoMm Kaxxaoi pabOTBl HEOOXOAMMO O3HAKOMHUTBHCS C €€
collep)KaHMEM U TMOATOTOBUTh (opMy mig 3anuceid. VcxoaHble J1aHHBIE,
pe3yJIbTaThl ONBITOB U COOTBETCTBYIOLIME PAacUeThl O(POPMIISIIOT B CTaHIAPTHBIX
18-t TUCTOBBIX TeTpamax aubO0 Ha Jmctax ¢opmara A4 B me4aTHOM JHOO
pyKONUCHOM BuAe. B TeTpagu A0WKHBI OBITH MPUBEACHBI IU(PPOBBIE U
rpaguueckue pe3yapTaThl omnbITOB. Otuer 1o JsaboparopHbiM  paboTam

PEKOMCEHAYCTCA AOINOJIHHUTL CXCMaMU HpI/I60pOB N TCKCTOBBIMU ITOACHCHUSAMMU.



JIABOPATOPHASA PABOTA Ne 1
OmnpeneJieHue NJIOTHOCTH IPYHTA METOIOM PesKyLIEero KoJibIa
(mo 'OCT 5180-84).

1.1. 1IEJIb U COAEPKAHUE
Hay‘II/ITI)CSI OIIpCACILATL INIOTHOCTDL PA3JIMYHBIX IIO KOHCHUCTCHIIMHU TI'PYHTOB
IIpu €CTECTBEHHOU BJIAYKHOCTH U IIJIOTHOCTH TBCPABIX YaCTHII I'PYHTA.

B xone Beimonnenus naboparopHoit padbotsl ocymiectsisiercs OINK-3,
1.2. TEOPETUYECKAA YACTH
duzuyecknue XapaKTEepUCTHUKUA TPYHTOB pa3JESIOTCS Ha OCHOBHBIE H

npou3BoAHbIe. K OCHOBHBIM (PM3MUECKUM XapaKTEPUCTHUKAM OTHOCSTCS IUNIOTHOCTh
B COCTOSIHUM MPUPOJHOTO CIOXKEHUS — p, IPUPOJIHAs BIAXHOCTb - W, TUIOTHOCTH
TBEPABIX YACTHUIL TIpyHTa — ps. OCHOBHBIE (UBHUYECKHE XapPaKTEPUCTUKU
OIIPENEIAIOTCS 1a00PATOPHBIM ITyTEM.

K mnpou3BogHBIM (PU3NYECKUM XapaKTEPUCTHUKAM OTHOCATCS IUIOTHOCTb
CKeJeTa (CyXoro rpyHTra) rpyHTa — pd, KOOQGUIUEHT NOPUCTOCTH - €, HOPUCTOCTh
- N, CTENEHb BIAXHOCTU rpyHTa — Sy. [Ipon3BoiHBIE PU3NUYECKUE XapaKTEPUCTUKU
ONPEAEINSIOTCS 1O PopMysIaM (aHATUTUYECKH).

[110THOCTBIO TPYHTA HA3BIBAETCS] OTHOILIEHUE MAcChl IPyHTa K €ro 00beMy B
€CTECTBEHHOM COCTOSIHHH, T. €. C y4€TOM BeECa BOJbI B IIOPAX.

OTa XapakTEepUCTHKA HCIOJb3YEeTCs MpPU ONPENESIEHUH PacUYETHOIO
CONPOTHBIIEHUS] TpyHTa R, HampsokeHHl OT COOCTBEHHOIO Beca TpyHTa Oy,
JABJICHUSI HAa OrpaKJarolle KOHCTPpYKIUU P, pacuere ycTOMYMBOCTH OTKOCOB U T.
1.

Meron pexylmero Kojibla NPUMEHSETCS B Cllydae €CIM B IPYHT MOYKHO
BJIABUTh PEXKYyIIee KOJbIO, TO €CTb TPYHT MMEET COOTBETCTBYIOUIYIO

KOHCHUCTCHIIHIO.

1.3. OBOPYAOBAHHWE U MATEPUAJIbI
MOHOMUT rpyHTa WM TPYHTOBAS MACTA;
Pexy1iiee KOJIbLO € 3aTOYEHHON KPOMKOM;

Hox ¢ mpsiMbIM J1e3BUEM JUTMHOM OoJiee quaMeTpa KoJiblia;

A w0 e

Becnl ¢ pazHoBecamu;



5. lITaHreHUMpKyyb, IUHEWUKA;

6. Comnmoi (TEXHHYECKUI Ba3eInH).

1.4. METOIUKA U ITOPAIOK BBIITIOJIHEHU A PABOTHI
1. U3MmepstoT BBICOTY W BHYTPEHHUH auaMmeTp Kousblla. (CMa3bIBaioT
pexyiiee KOJbIO C BHYTPEHHEH CTOPOHBI TEXHMYECKUM Ba3eJIMHOM U
B3BEIINUBAIOT ¢ TOYHOCTHIO /10 0,01 1. 3anuceiBatoT nanHbie B Tabmuiy 1.1.
Taomuma 1.1.

Pe3ynbTaThl onpeeneHus MIOTHOCTH TPYHTa METOJIOM PEXKYIIEro KOJIbIa

Bricot | Buytpen | O6bem | Bec Bec Bec rpynra [InmoTHOCTB
a HUU KOJbIA | KOJbLA | KOJbHAC |J=02—0:;, I |TIpyHTa
KOJIBI[ | THAMETP ad’h | gy, T TPYHTOM 9
V= P =,
ah,cm | d, cm 4 g2, T v
r/cm®

2. Pexylee KoOJbIO yCTaHABIMBAIOT Ha TPyHT. KoJbIllo BepTHUKAIBHO
BJIaBJIMBAIOT B TPYHT 0€3 MEPEKOCOB. 3aTeM MOAPE3al0T TPYHT CHU3Y BIAABICHHOTO
KOJIbIIA, YTOOBI OTACINUTH €r0 OT OCHOBHOI'O MOHOJIMTA.

3. bepyT KoNBIIO C TPYHTOB B PYKH U BBIPABHHBAIOT ITOBEPXHOCTh I'PYHTA
HOXKOM OT IIeHTpa K Kpaw. Menkue yriayOJlieHus 3aloiHSIOT TPYHTOM,
JOOMBAIOTCS TOTO, YTOOBI TPYHT IOJHOCTBIO 3amoJIHsUT o0beM Kosbla. [locie
ATOTO HApPYXHYK TOBEPXHOCTh KOJIbIIA TIIATEIBHO IMPOTHPAIOT, OT OCTATKOB
TpyHTA.

4. B3BemMBaIOT KOJBIIO C TPYHTOM.

5. O4umaroT KOJbIO OT TPYHTA U MMPOTHPAFOT.

6. BBIUMCIIAIOT INIOTHOCTH TPYHTA ¢ TOYHOCTHIO 10 0,01 r/emd,

BapuaHTsl 3a1aHUI:

No M; (KoJibIia ¢
BapHaHTa d, cm h, cm m (KoJIbI1a), T TPYHTOM), T

1 7,1 3,8 38,4 275,6

2 7,2 4,0 38,5 276,9

3 7,1 3,8 38,6 278,2

4 7,2 4,0 38,7 275,9

5 7,1 3,8 38,8 273,6

6 7,2 4,0 38,9 271,3




/ 7,1 3,8 39,0 270
8 7,2 4,0 39,1 268,7

9 7,1 3,8 39,2 267,4
10 7,2 4,0 39,3 266,1
11 7,1 3,8 39,4 264,8
12 7,2 3,7 39,5 263,5
13 7,1 3,8 39,6 262,2
14 7,2 3,7 39,7 261,5
15 7,1 3,8 39,8 260,8
16 7,2 3,7 39,9 260,1
17 7,1 3,8 38,4 275,6
18 7,2 4,0 38,5 276,9
19 7,1 3,8 38,6 278,2
20 7,2 4,0 38,7 275,9
21 7,1 3,8 38,8 2173,6
22 7,2 4,0 38,9 271,3
23 7,1 3,8 39,0 270
24 7,2 4,0 39,1 268,7
25 7,1 3,8 39,2 267,4
26 7,2 4,0 39,3 266,1
27 7,1 3,8 39,4 264,8
28 7,2 3,7 39,5 263,5
29 7,1 3,8 39,6 262,2
30 7,1 3,8 38,8 273,6

1.5.  KOHTPOJIBHBIE BOITPOCHI
1. Yro Takoe MIOTHOCTh IPYHTA MPH €CTECTBEHHOM BJIA>KHOCTH?

2. Kax B manHOM MeToIe omnpeensieTcss 00beM rpyHTa’?

3. B xakux equHuUIaX U3MEPSAETCS MIOTHOCTH?

1.6. Cnucok nuTepaTypbl, pEKOMEHIyEMbIN K UCIIOJIB30BAHUIO 110 JAHHON TEME.
1. 3apyueBnbix, 1. FO. Mexanuka rpyHTOB B cxeMmax u Tabiuiax : yued. mocobue
s By3oB / WL.IO. 3apyueBnbix, A.JI. He3opoB. — 2-¢ w3ad., UCIp. W JIOM. —
MockBa : U3a-Bo Acconuanusi cTpoutenbHbIX By3oB, 2016. — 135, [1] c. : un,
Tadn. ; 24. — I'pud: Pex. YMO. — bubauorp.: c. 133-134.

2. lpiToBry, H. A. MexaHnuka rpyHTOB KpaTkuil Kypc: yueOHuk / H.A. LlpitoBUy.
— 4-e u3n. — M.: UznarensctBo JIKU, 2016. — 272 [2] c. — (Kitaccuka nHxkeHEepHOI

MBICJTU: CTPOUTENBLCTBO). — bubnuorp.: c. 269.



3. MexaHuka rpyHTOB, OCHOBaHUS U (pyHIaMeHTHI : Yueb. mocobue / [C. b. YxoB,
B. B. Cemenos, B. B. 3namenckwuii [u ap.]] ; mox pea. C. b. YxoBa. — 2-e u3n.,
nepepab. u gomn. — M. : Beicmas mkoma, 2009. — 566 c. : un. — ['pud: Jom.
MexayHapo1. accoll. CTPOUT. By30B s cretl. "CtpoutensctBo'. — bubmuorp.: c.

562-563.

JIABOPATOPHAS PABOTA Ne 2
OmnpeaeJieHne NJIOTHOCTH FPYHTA METOA0OM Napa(uHNPOBAHUSA
(mo 'OCT 5180-84)

2.1. HEJIb 1 COJAEP>KAHUE
Hayuntbcst onpeaenars MI0THOCTh Pa3jIudHbIX M0 KOHCUCTEHLIUH I'PYHTOB,
UCITIOJIb3YsI METO]I TapauHUPOBAHUS.

B xone BoinonHeHus 1abopaTtopHoit padoThl ocymectBisiercs OITK-3.

2.2. TEOPETUYECKA YACTD
JIaHHBIA METOJ ONPENEIICHHs IUIOTHOCTH IPUMEHSETCS B Cily4yae, €ClIA B

oOpa3zel] Mo KakKuM-TO MPUUYKUHAM (TBEpAAsi KOHCUCTEHIIMS, BKIFOUEHUS TUIICA WU
rpaBUs U T. JI.) HEBO3MOKHO MOTPY3UTh pexylee Koibio. OnpeeneHre oobema
MPOU3BOSAT COTJIACHO CJEACTBUIO M3 3aKOHA ApXUMeEJa: TEJIO BBITECHSAET 00BbEM

YKUJIKOCTH, PaBHBIM CBOEMY O0BEMY.

2.3. ObOPYJIOBAHUE U MATEPUAJIbI
O6pa3zel rpyHTa;
Kactprons ¢ napadunom;
CrakaH ¢ BOJION;
ITuneTtka;
Hox ¢ npsiMbIM J1e3BHEM;

Hrna;

N o g bk~ D

Becsl ¢ pazHoBECcamu.

2.4. METOIMKA U ITOPAJOK BBIITOJIHEHUA PABOTDI

1. Bsipesatot oO6pa3zelr rpyHTa OKpYTIoi (GopMbl 1uaMeTpoM 3-4 cwm.



2. OOpa3zer TpyHTa 00BSA3BIBAIOT HUTKOW 1 B3BEIITUBAIOT.

3. OOpazerr rtpyHTa mnapaduHUPYIOT, OMycKas HECKOJIbKO pa3 B
pacruiaBneHHbIN mapaduH. OOHApYKEHHBIC B 3aCTHIBIICH MapaduHOBOW 000JI0UKe
Ny3bIPPKA  BO3JlyXa CJEIyeT TMPOKOJOTh WIJION, 3arfiafuTh H IMOBTOPHO
3arapauHUPOBATH.

4. BspemmuBaloT 00pasell rpyHTa ¢ mapapuHOM.

5. B3BemmBarOT cTakaH ¢ BOJOM;

6. CrakaH C BOJOW OCTaBISIIOT CTOSATh Ha Becax. Hanm crakaHom
YCTaHABIIMBAIOT INTATUB. [IpUBSA3BIBAIOT TPYHT 32 HUTKY K IITATUBY U MOTPYXKAIOT
€ro B CTakaH ¢ BOJOM. [[pon3BoAT B3BEIIMBAHHUE.

3anuchIBalOT JaHHBIC B TaOuIry 2.1.

Tab6muma 2.1
Pe3ynbpTaThl onpeesieHns MIIOTHOCTY TPyHTa METOI0M NapauHUPOBAHUS

Bec | Bec Bec Bec PaccunThIBarOT IUIOTHOCTH TPyHTa NIPHU
TPYHT | 3amapa |cocyAa |cocylda | IpHpPOIHON BIAXHOCTH MO (hopmyie:
a My, | puHUPO | ¢ BOAOM | ¢ BOAOM
r BAaHHOTO | M3, T U
IpyHTa 3amapad B m, - P, P
My, T uanpos | ¥~ p -(m, —=m,)—p,,(m, —m,)
aHHBIM
IPYHTO
M My, T

3n1eck p, = 0,9 r/em® — moTHOCTH MapaduHa, py = 1,0 r/cM® — MIOTHOCTE BOJBI.
BapuaHThl 3a1aHUN:

Ne

Bap my

uaH m (3anmapadunupoBa | Bec cocyna c | Bec cocyna u rpyHra,

Ta | (TpyHTa), T | HHOTO I'PyHTA), T | BOJAOW, T, M3 r, My
1 17,60 18,9 224.0 236,2
2 17,86 19,17 221,0 233,0
3 18,12 19,44 301,0 313,0
4 18,38 19,71 247,0 259,0
3) 18,64 19,98 284,0 296,0
6 18,34 19,68 293,4 305,8
7 18,04 19,38 267,0 279,0
8 17,74 19,08 298,0 310,0
9 17,44 18,78 288,0 300,0

10 17,14 18,48 291,0 303,0




11 16,84 18,18 285,0 297,0
12 16,54 17,88 279,0 291,0
13 17,04 18,38 274,0 286,0
14 17,54 18,88 286,0 298,0
15 18,54 19,88 290,0 302,0
16 18,04 19,38 276,0 288,0
17 17,60 18,9 224,0 236,2
18 17,86 19,17 221,0 233,0
19 18,12 19,44 301,0 313,0
20 18,38 19,71 247,0 259,0
21 18,64 19,98 284,0 296,0
22 18,34 19,68 293,4 305,8
23 18,04 19,38 267,0 279,0
24 17,74 19,08 298,0 310,0
25 17,44 18,78 6,06 17,44
26 17,14 18,48 5,76 17,14
27 16,84 18,18 5,46 16,84
28 16,54 17,88 5,16 16,54
29 17,60 18,9 6,3 17,60
30 17,86 19,17 6,54 17,86
2.5. KOHTPOJIBHBIE BOITPOCHI
1. Yro Takoe MIOTHOCTb TPYHTA NIPH €CTECTBEHHOM BIa)KHOCTHU?

Kaxk B 1aHHOM MeTo/1e onpesensercss 00beM rpyHTa?

B 4uem u3mepsieTcs IIOTHOCTS?

2.6. CriucoK JIUTepaTypbl, peKOMEHIYEMBIN K UCIIOJIb30BaHUIO TIO TAHHOU
TeMe.

1. 3apyueBnbix, 1. FO. Mexannka TpyHTOB B cxemax W Tabiunax : ydeo.
nocobue s By3oB / M.YO. 3apyueBnubix, A.JI. HeB3opoBs. — 2-e u3., ucnp. u
non. — Mocksa : M3a-Bo Accormaiiusi CTpOUTENbHBIX BYy30B, 2016. — 135,
[1] c.: un., Tabm. ; 24. — T'pud: Pex. YMO. — bubnuorp.: ¢. 133-134.

2. lpiroBny, H. A. MexaHnuka rpyHTOB KpaTkuil Kypc: yueOHuk / H.A.
piToBuy. — 4-¢ u3a. — M.: UzmarensctBo JIKM, 2016. — 272 [2] c. —

(Knaccuka MH)KEHEpHOW MBICTU: CTPOUTENBLCTBO). — bubmauorp.: c. 269.



3. MexaHuka rpyHTOB, OCHOBaHUs U pyHIaMeHTHI : Yueb. mocobue / [C. b.
VxoB, B. B. Cemenos, B. B. 3namenckuii [u ap.]] ; nox pen. C. b. YxoBa. —
2-¢ u3., nepepad. u gomn. — M. : Beicmias mkosa, 2009. — 566 c. : wi. —
['pud: Jon. MexayHapo. accoll. CTPOUT. BYy30B JJIS CIICII.

"CtpoutenscTBo". — bubnuorp.: c. 562-563.

JIABOPATOPHAS PABOTA Ne 3
Onpenesienne IIOTHOCTH TBepAbIX YyacTul rpyHTa (mo 'OCT 5180-84)
3.1. HEJIb 1 COAEPXXAHUE

Hayuutbcs onpeaensaTh IUIOTHOCTh TBEPABIX YACTHUIL] TPYHTOB, UCIOJIb3YS
MIAKHOMETD.

B xone BeinonHenus nabopatopHoit padotsl ocymiectsisiercs OITK-3.

3.2. TEOPETUYECKOE OBOCHOBAHUE

B nanHOll pabote, Kak W B MpeAbIAYLIUX, ONPEICICHUE MAacChl YaCTHUI]
IPYHTa HE BBI3BIBACT 3aTpyAHEHUU. JlocTaTOuHO M30aBUTHCS OT BOJBI B MOPAX
rpyHTa. J{7s 3TOro KjiajemM ero B CylIWIbHBIA MIKa(d M CylluM B T€UeHUE 6 4acoB
nipu Temreparype 105 © C.

bonee wuHTEpecHBIM sBIAETCS  ompeaesieHHe o0bema.  CII0OXKHOCTD
3aKJII0YAETCs B CleAyroneM. Bo-nepBbIX, A 3TOr0 NOAXOAUT TOJBKO OJMH METOJ
— METOJ| BBITECHEHHUs BOJABI. BO-BTOPBIX, B IPUPOAHOM COCTOSIHWH, YaCTHLbI B
IpyHTax HaxOJATCA B BHUJIE CJEIUICHHBIX MHMKPOArperaroB M MeEXIy HUMHU
00pa3yloTcs MOPbI, B KOTOPhIE BOJA HE MOXKET NPOHUKHYTh. A HaM HEOOXOJIUMO
4yTOOBI Ka)/1asi YacTHUIa BBITECHsJIA TOJBKO CBOM 00BEM XHUAKOCTH, 0e3 oObeMma
nop. To ecTp HEOOXOOUMO OTOPBAaTh YACTULBI APYr OT Jpyra — pa3opBatrh
CTPYKTYpPHBIE CBSI3M TpPYHTAa. OTO JOCTUTAETCA KUISYEHHMEM U J100aBlIeHHEM

CIICOAJIbHBIX BCUICCTB — JUCIICPraTOpOB.

3.3. ObOPYIOBAHUME U MATEPUAJIbI

1. OOpazern rpyHTa;

2. CuTo ¢ TMaMEeTPOM STUEHKH 2 MM;



[InkHOMETD;
Beckl ¢ pasHoBecamuy;

Ilecuanas Oaus;

[ymupr;

N o g bk~ oo

[IuneTka.

3.4. METOAUKA U1 ITOPAIOK BbIITOJIHEHUS PABOTEI

1. B3BecuTh CyXOi YHUCTHIN TUKHOMETD.

2. B3aTb HaBecKy CyXOro TpyHTa, MpPEIBAPUTEILHO MPOCESIHHOTO Yepes
CUTO C OTBEPCTUAMU 2 MM, BecoM 10 — 15 r. 1 HackImaTh B TUKHOMETP.

3. B3Becutb MUKHOMETP C TPYHTOM.

4. HanuTh B NUKHOMETP AUCTUUIMPOBAHHON BOJBI MPUOIU3UTEIBHO 0
MOJIOBUHBI €ro 00beMa (MHUpOKoH yacTu). OCTOPOKHO B3OOATATH O MOJTYUCHUS
cycneH3uu (oaHopoaHOM Macchl). [IpoTepeTs THO MUKHOMETPA, €CJIM OHO MOKPOE,
U KUISITUTH Ha niecyaHoil 6ane B TeueHue 40 — 50 MuHyT.

5. Iummamu CHATH NMUKHOMETP C TecyaHod OaHM W J1aTb OCTBITH [0
KOMHATHOW TeMnepaTrypsl. [IuneTkoi JOIUTh TUCTUIUIMPOBAHHOM BOJIBI JI0 PUCKH,
HAaHECEHHOU Ha TOPJIBIIIKE MTUKHOMETPA.

6. BbumiTh ©3 TNHUKHOMETpPAa CYCIEH3UIO, TPOMBITH €ro, 3aloJHUTh
JVCTAJTIMPOBAHHOM BOJOM 10 PUCKU U B3BECHUTb.

/. BbumTh BOAY W3 MHUKHOMETPA M TOCTaBUTh €r0 CYIIUTh, a JaHHbBIC

3aHecTH B Ta0muny 3.1.

Tabmumna 3.1.
Pe3y.]]BTaTBI OHpeI[CHCHI/IH IIJIOTHOCTHU TBCpI[BIX qaCTHUIl prHTa

Bec Bec Bec Bec [InmoTHOCTB TBEPJBIX
MAKHOMETpPA | TMKHOMETpPA | TMKHOMETPA | MMKHOMETpPA | YaCTHI] TPyHTa
my, T C TPYHTOM | C TPYHTOM H | C BOJAOU s, T _ (my-m))p,
my, © BOJIOM M3, T Ps = (m, +m,)—(m, +m,)’
r/cm®
BapuanTsl 3a1anuii:
No Bec Bec Bec
BAPUAHT | MMKHOMETP | MUKHOMETpA C | MMKHOMETpa ¢ | Bec nukHOMeETpa
a a TPYHTOM TPYHTOM U BOJIOM
mip, T My, T BOJIOM My, T




Mms, T
1 49,40 64,50 154,60 145,30
2 4951 64,80 154,45 145,35
3 49,62 65,10 154,30 145,40
4 49,73 65,40 154,56 145,45
5 49,84 65,70 154,82 145,50
6 49,95 66,00 155,08 145,55
7 50,06 66,30 155,34 145,60
8 49,68 65,99 155,27 145,47
9 49,3 65,68 155,20 145,28
10 48,92 65,37 155,13 145,09
11 48,54 65,06 155,06 144,90
12 48,16 64,75 154,99 144,71
13 47,78 64,44 154,92 144,52
14 474 64,13 154,85 144,33
15 47,02 63,82 154,78 144,14
16 46,64 63,51 154,71 143,95
17 49,40 64,50 154,60 145,30
18 4951 64,80 154,45 145,35
19 49,62 65,10 154,30 145,40
20 49,73 65,40 154,56 145,45
21 49,84 65,70 154,82 145,50
22 49,95 66,00 155,08 145,55
23 50,06 66,30 155,34 145,60
24 49,68 65,99 155,27 145,47
25 49,3 65,68 155,20 145,28
26 48,92 65,37 155,13 145,09
27 48,54 65,06 155,06 144,90
28 49,40 64,50 154,60 145,30
29 49,51 64,80 154,45 145,35
30 49,62 65,10 154,30 145,40

3.5. KOHTPOJIbHBIE BOITPOCHI

1. TosicauTte Ppu3nyeCKUii CMBICH INIOTHOCTU TBEPBIX YACTUIl TPYHTA?

2. Kak B TaHHOM METO/JIe onpeensieTcs 00beM IrpyHTa?

3. B uem uzmepsercs mioTHOCTh?

4. 3ammTa IpOBOJIUTCS B BUJIC COOCCETOBAHMUS.

3.6. Ciucok nuTepaTypbl, PEKOMEHIyeMbIN K UCIOJIb30BAHUIO 10 JaHHOMN

TEMC.




1. 3apyueBnbix, M. 0. Mexanuka rpyHTOB B cxeMax W TaOiuiax : y4eol.
noco6ue a1 By3oB / M.YO. 3apyueBnubix, A.JI. HeB3opoB. — 2-e u3n., ucnp. u
non. — Mocksa : M3n-Bo Acconuanusi CTpOUTENIbHBIX BY30B, 2016. — 135,
[1] c. : ., Tabm. ; 24. — I'pud: Pex. YMO. — bubnuorp.: ¢. 133-134.

2. IprToBuy, H. A. Mexanuka TpyHTOB KpaTkui Kypc: ydueOHuk / H.A.
HpitoBuy. — 4-¢ m3a. — M.: UsmarensctBo JIKM, 2016. — 272 [2] c. —
(Kimaccuka uHX)eHEpHOI MBICIH: CTPOUTENBCTBO). — bubmuorp.: c. 269.

3. MexaHuka rpyHTOB, OCHOBaHUs U PyHIaMeHThI : Yuel. mocooue / [C. b.
VYxoB, B. B. Cemenos, B. B. 3namenckuii [u nap.]] ; mox pexa. C. b. YxoBa. —
2-e u3., mepepad. u gomn. — M. : Beicmmas mkona, 2009. — 566 c. : . —
['pud: don. MexayHapo. accoll. CTPOUT. BY30B JIJIs CIICII.

"CtpoutenncTBo". — bubmmorp.: ¢. 562-563.

JIABOPATOPHA PABOTA Ne 4
Onpenesienne npupoaHoii Biaaxkuoctu rpyHrTa (mo F'OCT 5180-84)
4.1. HEJIb 1 COAEP>)KAHUE
Hayuaurtbcs onpenensars NpupoIHYIO BIaXXHOCTh IPYHTA.
B xone BeimonHenus tabopatopHoii paboTs! ocymiectBisiercss OITK-3.
4.2. TEOPETUYECKAA YACTb

B mpupomHomM cocTossHUM B TPyHTaX OOBIYHO COJEPIKHUTCS HEKOTOPOE

KOJIMYECTBO BOABL. YTOOBI YUUTHIBATh 3Ty COCTABJISIOLIYI0 TPYHTOB ObLT BBEIEH

napameTp BJIaKHOCTb.

BnaxnocThi0 I'PYHTa HA3BIBAIOT OTHOIICHHUC MACCBhI BOAbI K MAaCCC CyXOIo

IPYHTA.

DOTa XapakTepUCTUKA MCIHOJB3YETCAd TMPU ONPEIAECICHUNA MPOU3BOIHBIX

XAapaKTCPUCTUK TPYHTA, a TaKXC IIpH OIPCACICHUN II0Ka3aTCiIA TCKYYCCTHU

(KOHCHUCTEHIINH) TPYHTA.

Omnpenenenre MPOU3BOAHBIX (U3UUECKUX XaPAKTEPUCTHK.

IlnoTHOCTBHIO CKeJleTa I'PYHTaA HA3bIBAIOT OTHOIICHUEC BECA CYXOr'0O I'pyHTa

KO BceMy 00beMy TpyHTa.
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Koy puumenTtoMm mopucTocTu rpyHTa Ha3bIBalOT OTHOIIEHHE 00bEeMa IMop

K 00beMy TBEPABIX YaCTHII TPYHTA.
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Ecnu BenuumHa TJIOTHOCTH TBEPABIX YACTUI] TPyHTAa B J1abOpaTOpHOM
pabote Ne 1, ombIT 3 BBIXOAUT 3a mpeaensl 2,68 — 2,72, To B 3TOM ciydyae ee
HEOOXOAUMO IIPUHATH 2,70 r/cm?,
KoadduumeHT nopucToct rpyHTa JOJDKEH OBITh BBIYKMCIEH C TOYHOCTHIO
1o 0,001.
IlopucTOoCTHIO IPYHTA HA3BIBAIOT OTHOIIEHUE 00BEMa MOP K 00BEMY BCETO

IpyHTA.

n =274 %1000
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CTeneHbl0 BJIAXKHOCTH TPYHTA Ha3bIBAIOT OTHOIICHUE MPUPOTHOU
BJIAKHOCTH K MOJIHOM BJIAro€MKOCTH T'PYHTA, WM 3TO CTEIECHb 3alOJIHEHUS TOp
BOJIOM.

W
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[lo creneHn BIQKHOCTH TPyHTAa HEOOXOJMMO  CHAENaTh  BBIBOJI:
MaJIOBJIKHBIN, BIAXHBIN WA BOJOHACHIIIEHHBIN TPYHT.

ILsIOTHOCTH TpPyHTa € Y4YeTOM B3BELIMBAKOUIECT0 JACHCTBUS BOIBI
HEOOXOJIMMO OMNpEeNEesiTh JJIsi TPYHTOB, pACIOJOXKEHHBIX HUXE YPOBHS

IIOA3CMHBIX BOJ.

o =P plemB,
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4.3. ObOPYIOBAHUE 1 MATEPHAJIBI
1. Brokc;

2. Hox c mpsambIM J1e3BUEM;



3. Becw ¢ pazHoBecamu;

4. CymmunbHbli mkad ¢ repmomerpom a0 150 © C.

4.4. METOAMKA U ITOPAOK BBIIIOJIHEHM A PABOTHI

1. B3BecuTb mycToi OIOKC.

2. Ilomectuth B OIOKC HaBEeCKy MpUpOAHOro rpyHTa BecoM 10 — 20 r u
B3BECHUTb.

3. Brokc ¢ rpyHTOM MOCTaBUTh B CYIIWJIbHBINA IIKad W BBICYIIUTh IpU
temneparype 105 ° C B Teuenue 6 4acos.

4. B3BecuTb OIOKC C BBICYIIEHHBIM IPYHTOM.

5. OmsTh NOCTaBUTH OIOKC C TPYHTOM Ha 2 yaca B CYIIMJIbHBIN MIKa(.

6. Ilo mpouiecTBUU ABYX YaCOB BBITAIIUTH OIOKC C TPYHTOM U B3BECHUTb.

7. CpaBHUTBH pe3ysbTaThbl ABYX (mocie 6TH 4acoB M IOCiIE 8MU YacoB)
B3BEIIMBAHUNA CYyXOr0 IpyHTa, €CJIM OHU oTianyarorcsa 6osee yeM Ha 0,02 r. brokc
OIATH CTABAT B CYILIMJIbHBIM 1IKad Ha nBa yaca. Ecnu xe orianuue menee 0,02 r
MOCJIETHSASA Macca MPUHUMAETCA 3a MOCTOSTHHYIO Maccy CyXOoro rpyHTa.

8. Oumctuth Or0Kc. Bee mannbie 3aHecTr B Tabwmiy 4.1.
Tabuuna 4.1
Pesynprarsl onpeneneHus NpupoIHON BIAKHOCTH IPYHTA
Bec Grokca m;, v | Bec Orokca c¢ | Bec Orwoxkca c | [Ipuponnas
BJIQKHBIM CyXUM BJIQYKHOCTH TPYHTA
TPYHTOM My, T | TPYHTOM M3, T

m, —m
W = —2——5+100%

m; —m,
BapuanTsl 3a1anuii:
Bec Orokca Bec Orokca ¢ BiaXHbIM Bec Orokca ¢ cyxum
Bapuant | m;,r TPYHTOB My, T TPYHTOM M3, T
1 16,5 45,4 40,0
2 17,2 43,4 41,0
3 16,3 44,2 41,7
4 18,1 41,9 40,3
5 16,8 42,8 41,6
6 15,9 445 41,0
7 16,5 44,2 41,5
8 17,2 41,9 38,5
9 16,3 42,8 38,6




10 18,1 44 5 39,9
11 16,5 45,4 40,2
12 17,2 43,4 39,2
13 16,3 442 39,9
14 18,1 41,9 37,9
15 16,8 42,8 41,1
16 15,9 44 5 41,9
17 16,5 442 39,8
18 17,2 41,9 37,3
19 16,3 42,8 37,8
20 18,1 44 5 41,9
21 16,8 42,8 41,6
22 15,9 44 5 41,0
23 16,5 442 41,5
24 17,2 41,9 38,5
25 16,3 42,8 38,6
26 18,1 44 5 39,9
27 16,5 45,4 40,2
28 17,2 43,4 39,2
29 16,3 442 39,9
30 18,1 41,9 37,9
4.5. KOHTPOJIBHBIE BOITPOCHI
1. UYTo Takoe eCTECTBEHHAs BIAXKHOCTh?
2. UTo 3HAYUT BBHICYIIMBAHUE 0 MOCTOSSHHOW MACChI?

3. B dem uzmepsiercs BIaKHOCTH?

4.6. Ciicok IuTepaTyphbl, PEKOMEHIYyEeMbIH K UCTIOIH30BAHUIO 11O JaHHOM
TeMe.

1. 3apyueBnbix, 1. FO. Mexannka rpyHTOB B cxemax W Tabiumax : ydeo.
noco6ue s By3oB / M.YO. 3apydeBnubix, A.JI. HeB3opoB. — 2-e u3 ., ucnp. u
non. — Mocksa : M3a-Bo Accormaliusi CTpOUTENbHBIX BYy30B, 2016. — 135,
[1] c. : miL., Tabmn. ; 24. — I'pud: Pex. YMO. — bubmmorp.: c. 133-134.

2. lpiroBny, H. A. MexaHnuka rpyHTOB KpaTkuil Kypc: yueOHuk / H.A.
piToBuy. — 4-¢ uza. — M.: UzmarensctBo JIKM, 2016. — 272 [2] c. —

(Knaccuka MHKEHEpHOW MBICTU: CTPOUTENBCTBO). — bubmauorp.: c. 269.



3. Mexanuka rpyHTOB, OCHOBaHUS U ¢pyHIaMeHThl : YueO. mocodue / [C. b.
VxoB, B. B. Cemenos, B. B. 3namenckuii [u ap.]] ; nox pen. C. b. YxoBa. —
2-¢ u3a., nepepad. u jpom. — M. : Beicmas mxkoma, 2009. — 566 c. : w1, —
I'pud: Jlom. MexayHapoa. accoi. CTPOWT. BY30B IS CIICI.

"CtpoutennctBo". — bubnuorp.: c. 562-563.

JIABOPATOPHAS PABOTA Ne 5
Onpenesienne BJIAKHOCTH HA rpaHune packarbiBanusi (mo FOCT 5180-84)
5.1. IEJIb 1 COAEPXXAHUE
Hayuntbcs onpenensars BIaKHOCTb TPyHTa Ha TPaHULE pacKaTbIBaHUS.
B xone BeimonHenus adopatopHoit paboTs! ocymectsisiercss OITK-3.
5.2. TEOPETUYECKAA YACTD

BnaxHocTe Ha rpaHune packareiBanus W, onpenensercss TONBKO I
IJIMHUCTBIX TPYHTOB, TaK KaK OHU 00J1a/1al0T IIACTUYHOCTBIO.

I'panuna (mpenen) packarbiBaHust W, COOTBETCTBYET BIIAXXHOCTH, NpHU
HE3HAUYNUTEIbHOM IPEBBIIIEHUN KOTOPOM TPYHT NEPEXOJUT U3 TBEPAOTO COCTOSIHUS
B IIJJACTUYHOE.

BnaxsHocTe Ha rpaHune packartsiBaHusg W, COOTBETCTBYET BECOBOU
BJI&KHOCTH TPYHTA, NPU KOTOPOH TPYHT, PACKATHIBAEMBIN B KI'YT JUAMETPOM 3
MM, HAUMHAET pacnajaThCs Ha KyCOUKHU JIUHOU 3 — 10 MM.

BnaxnocTe Ha npenene packarsiBanus W, HeoOxoauma Ui ONpEesIeHUs
KJIACCU(PUKALMOHHON  XapaKTePUCTUKH  TJIMHUCTBIX  TPYHTOB —  YHUCIA

IINTaCTUYHOCTH.

5.3. ObOPYJIOBAHUE U MATEPUAJIbBI
1. Brokc;

2. Hox ¢ psiMbIM JIe3BUEM;
3. Becsl ¢ pazHOBecamu;
4. CymunbHbli mkad ¢ repmomerpoM 1o 150°C;

5. KoBpuk 13 oprcrekiia Wiy JuHOJIeyMa.



5.4. METOJUKA U ITOPAOK BbIIIOJIHEHMA PABOTEI

1. bepyr HaBecKy CyXOoro MpoOTE€pTOro TIpyHTa, A0OABISIOT BOABI U

nepeMennBaioT. BiaxHblil TPYHT pacKaThIBAIOT B KI'YT JUAMETPOM OKOJIO 3 MM.

2. Ecnu mpu yka3zaHHOW TOJNIIMHE KTYT HE KPOLIUTCS, TO HEOOXOIMMO

IICPCMATD, ,ZIO6aBI/ITI> HCMHOTI'O CYXOr'o I'pyHTa W CHOBA pacCKaTaThb. Ecau KITyT

KpOLIUTCA IIpH OoJIBITICH TOJIIIHNHEC, TO HGO6XOI[I/IMO I[O6aBI/ITI) HCMHOI'O BOJbI U

IOBTOPUTD OIIBIT.

3. Takum 00pa3om, HEOOXOIUMO JOBECTH JI0 TPAHMIILI pacKaTbiBaHus 10

— 15 rpaMm rpyHTa M ONpPEAEHHUTH €0 BIAXKHOCTH, KaK 3TO NPOU3BOIAUIOCH B

onbITe 1 3TOI pabOTHI.

4.

PesynbTaThl omn

Bce nannsbie 3aHocar B Tabnuiy S.1.

Tabmuma 5.1
PCACIICHUA BJIAKHOCTH I'PYHTA Ha IIPCACIIC PACKATBIBAHW S

Bec 6rokca my, r

Bec OroKca ¢
BJIQXKHBIM TPYHTOM
My, T

Bec
CyXUM
Mms, T

Orokca ¢ | BimaxsocTh
TPYHTOM | TpaHUIIS
TEKY4YCCTH
m
W, =
m3 -m

Ha

M, —Ms 100%

BapuaHTsl 3a1aHUi:

Bec Orokca Bec Orokca ¢ BiIaxHbIM Bec Orokca ¢ cyxum
BapuanTt | m;,r TPYHTOB My, T TPYHTOM M3, T
1 16,5 454 40,2
2 17,2 434 39,2
3 16,3 44,2 39,9
4 18,1 41,9 37,9
5 16,8 42,8 41,1
6 15,9 445 41,9
7 16,5 442 39,8
8 17,2 41,9 37,3
9 16,3 42,8 37,8
10 18,1 44,5 39,9
11 16,5 454 40,2
12 17,2 43,4 39,2
13 16,3 44,2 39,9
14 18,1 41,9 37,9
15 16,8 42,8 41,1
16 15,9 445 41,9
17 16,5 442 39,8




18 17,2 41,9 37,3
19 16,3 42,8 37,8
20 18,1 44,5 41,9
21 16,8 42,8 41,6
22 15,9 44,5 41,0
23 16,5 44,2 41,5
24 17,2 41,9 38,5
25 16,3 42,8 38,6
26 16,5 454 40,2
27 17,2 43,4 39,2
28 16,3 44,2 39,9
29 18,1 41,9 37,9
30 16,8 42,8 41,1

5.5. KOHTPOJIBHBIE BOITPOCHI

1. JTaiiTe onpeneneHne BIaXXHOCTH Ha TPaHMIIE pacKaTbIBaHUS Wp.

2. Yto HEoOXOAMMO JenaTh, YTOOBl MOJYYUTh T'PYHT C BIAKHOCTBIO Ha
IpaHUIIe PACKAThIBAHUS?

3. 3ayeMm Hy>KHA BJIQ)KHOCTb Ha TPaHULE pacKaTbIBaHUS Wp?

5.6. Ccok auTepaTypbl, pPEKOMEHYEMBbIH K HCIIOIb30BaHUIO 110 JAHHOHN TEME.
1. 3apyueBnbix, U. FO. MexaHuka rpyHTOB B cxeMax W Ta0iumax : yue0. mocodue
st By3oB / WL.FO. 3apyueBnbix, A.JI. HeB3opoB. — 2-e u3Ad., uUcChp. W JIOM. —
Mocksa : U3a-Bo Accomuanusi CTpouTeNbHbIX By30B, 2016. — 135, [1] c. : un,
Tabmn. ; 24. — I'pud: Pex. YMO. — bubamorp.: ¢. 133-134.
2. lpiroBuy, H. A. Mexannka rpyHTOB KpaTkuii Kypc: yueOnuk / H.A. IpitoBuy.
—4-e u3g. — M.: M3narensctBo JIKU, 2016. — 272 [2] c. — (Knaccuka HHKEHEPHOI
MBICJTU: CTPOUTENBLCTBO). — bubnuorp.: c. 269.
3. MexaHuka rpyHTOB, OCHOBaHHS U (pyHIaMeHThl : Yueb. mocobue / [C. b. YxoB,
B. B. Cemenos, B. B. 3namenckwuii [u ap.]] ; mox pea. C. b. YxoBa. — 2-e m3n.,
nepepad. u gom. — M. : Beicmas mkoma, 2009. — 566 c. : un. — I'pud: om.
MexyHapo. accoll. CTpOHT. By30B aiis cren. "CtpourtenscTBo”. — bubauorp.: c.
562-563.

JIABOPATOPHAS PABOTA Ne 6
Onpenesienne BJaXKHOCTH Ha rpaHune Tekydectu (mo 'OCT 5180-84)



6.1. HIEJIb 1 COAEPXXAHUE
Hayuutbcs onpenensars BIaKHOCTb TPyHTA HA TPAHULE TEKYUYECTH.

B xoxe BoinonHenus naboparopHoit padbotel ocymectpisiercs OITK-3.

6.2. TEOPETUYECKAA YACTb

Bnaxnocte Ha npenene tekydectw Wp HeoOxomuma M ONPENEIICHUS
KJIACCU(PUKALMOHHON XAapaKTEPUCTUKU TJIMHUCTBIX TIPYHTOB — IOKa3aTels
KOHCHCTEHLIUU.

[Tokxazarenb TeKyuyecTH (KOHCUCTEHILIMM) IPyHTa XapaKTEpPU3yeT COCTOSIHHUE
I'PYHTa B 3aBUCUMOCTH OT BJIa’KHOCTH.

[loka3aTenb TEKy4ecTH TpyHTa HCIOJNb3YEeTCS MpPU BBIOOpE TIIyOHHBI
3aJI0’)KEHUS  MOAOIIBBI  (pyHJAMEHTa, MpPU  ONPEIEICHUH  PacYETHOIO

CONPOTUBJICHUS TPYHTA, MIPU ONPEACICHUN HECYIIe CTOCOOHOCTH CBaM.

L _wew,
LW -W,

ITo IIOJIYUCHHOMY  3HAQUCHHIO IIOKA34aTCIIsI TCKYYCCTHU HGO6XOI[I/IMO

OIpCACINUTb BUA U COCTOAHNUC I'PYHTA.

6.3. OBOPYJIOBAHUE U MATEPUAJIbI

|

. Cyxo¥ rpyHT;

2. brokc (MeTammaecKuii cocy ¢ KPBITITKOH ),

3. [llmatens U yalieyka ¢ 0ICTaBKOI;

4. Becwr;

5. CymunpHblil mkad ¢ repmomerpom 1o 150°C;
6. Konyc Bacunbena;

7. Conupaoi (TEXHUYECKHI Ba3eInH)

6.4. METOIUKA U ITOPAIOK BBIITOJIHEHUSA PABOTDI



1. K HaBecke CyxOoro npoTEPTOro0 Yepe3 CUTO TIpyHTa HEOOXOAMMO
N00aBUTh BOJABI U NepeMeIlaTh. BiaKHbIil TPyHT NOMECTUTH B YalleuKy. Yameuky
YCTAHOBHUTH Ha CIEHUAIBHYIO MOJICTABKY.

2. IloaroroButh KOHyC BacunbeBa, cma3piBasi €ro OCTpHE TOHKHUM CJIOEM
BazenuHa. [logHECTM KOHYC K NOBEPXHOCTH TPYHTAa W MIHOBEHHO OTIIYCTHUTb,
3acedyb IPU OSTOM S5 CEKyHJ, MO3BOJSAA KOHYCY NOTPY3HThCA B TPYHT MOJ
JIEWCTBHEM COOCTBEHHOI'O BECA.

3. Ecnu norpyxenne konyca meHee 10 MM, TO B TpyHT JA00aBISIOT BOJBI,
MEepEMEIINBAIOT U TIOBTOPSIIOT ONBIT. Eciu nmorpyxenue konyca 6onee 10 MM, To
JN00ABIISIOT CyXOro TPYHTA, IEPEMENINBAIOT U MOBTOPSIIOT OIIBIT.

4. B3BecuTh mMycTON OIOKC.

5. Ilomectuth B O10KC HaBecKy rpyHTa BecoM 10 — 15 1, 3aKpbITh KPBIIIKOH
Y B3BECUTH.

6. Brokc ¢ rpyHTOM MOCTaBUTH B CYIIMJIbHBIN MIKA() C OTKPHITON KPBIIITKOH.
BIOKC ¢ TpyHTOM BHICYmUBaroT pu temmnepartype 105°C B Teuenue 6 gacos.

7. B3BemmuBaroT OIOKC C BBICYILIEHHBIM IPYHTOM.

8. IloBTOpHO MOCTAaBHUTH OIOKC B CYIIMJIBHBIN MIKad Ha 2 Jaca.

9. B3BecuTh OIOKC MOCJIE BTOPOIO BBICYLIMBAHUSI.

10. CpaBHUTBH Beca CyXOro rpyHTa, MOCJE TIEPBOTO BHICYIIUBAHUS (6 4acOB)
U BTOpOro BbicymmBanus (8 yacoB). Ecnu pasnuna mexnay aumu menee 0,02 r.
[Tocnennuii Bec MpUHUMAIOT 3a Bec cyxoro rpyHTa. Ecnu pasauia 6onee 0,02 T —
CyIIIAT e1lle 2 yaca, ¥ Tak JI0 TeX Mop Mmoka pasHuia e oyaet menee 0,02 r.

11. Ouumarot 6rokc. Bee nanHbie 3aHOCAT B TabiuIyy 6.1.

Tabauna 6.1
Pe3y.HBTaTBI OHpCIIGHCHI/IH BJIIQXKHOCTH FPYHTEI Ha Hpej:[eﬂe TeKyLI€CTI/I

Bec Grokca my, r Bec Orokca c | Bec Orokca ¢ | BmaxxHocth Ha
BJIQKHBIM TPYHTOM | CYXUM TPYHTOM | TPaHUIIE
My, T mo, T TEKY4ECTH
2—-03
=9279%9009
g3-91
Bec Orokca Bec Orokca ¢ BiIaXHbIM Bec Orokca ¢ cyxum

Bapuant | my,r TPYHTOB My, T TPYHTOM M3, T




1 17,2 41,9 37,3
2 16,3 42,8 37,8
3 18,1 44,5 39,9
4 16,5 45,4 40,2
5 17,2 43,4 39,2
6 16,3 44,2 39,9
/ 16,5 454 40,2
8 16,3 44,2 39,9
9 18,1 41,9 37,9
10 18,1 44,5 39,9
11 16,5 454 40,2
12 17,2 43,4 39,2
13 16,3 44,2 39,9
14 16,5 45,4 40,2
15 17,2 43,4 39,2
16 16,3 44,2 39,9
17 18,1 41,9 37,9
18 16,8 42,8 41,1
19 15,9 44,5 41,9
20 16,5 44,2 39,8
21 17,2 41,9 37,3
22 16,3 42,8 37,8
23 18,1 44,5 39,9
24 16,5 454 40,2
25 17,2 43,4 39,2
26 16,3 44,2 39,9
27 16,5 45,4 40,2
28 16,3 44,2 39,9
29 18,1 41,9 37,9
30 16,8 42,8 41,1

6.5. KOHTPOJIBHBIE BOITPOCHI
1. JlaiiTe onpeneneHue BIaXHOCTU Ha rpaHulie Tekydectu W..

2. Uto HEoOXO0auMO cJenaTh, 4TOObI MOJYYUTh TPYHT C BIAXKHOCTHIO Ha
IPaHUIIE TEKYUECTU?

3. 3audeMm Hy)XHa BIXKHOCTb Ha rpaHulie Tekydecta W, ?
6.6. Ciricok auTepaTypbl, peKOMEHYEMbIH K HCIIOIb30BaHUIO 110 JAHHOM TeME.
1. 3apyueBnbix, M. FO. MexaHnuka rpyHTOB B cxemMax U Ta0iuIax : yued. mocooue

s By3oB / WM.IO. 3apyueBnbix, A.JI. HeB3opoB. — 2-¢ u3aA., ucnp. U JOM. —



MockBa : U3a-Bo Acconuanusi cTpoutenbHbIX By3oB, 2016. — 135, [1] c. : un.,
Tabmn. ; 24. — I'pud: Pex. YMO. — bubamorp.: c. 133-134.

2. lprroBuy, H. A. MexaHuka rpyHTOB KpaTkuii Kypc: yueonuk / H.A. I{piToBHy.
— 4-e u3n. — M.: UznarensctBo JIKU, 2016. — 272 [2] ¢. — (Kitaccuka uHx)eHepHOI
MBICJIH: CTPOUTENBLCTBO). — bubnuorp.: c. 269.

3. MexaHuka rpyHTOB, OCHOBaHUS U pyHIaMeHThl : Yuel. mocodue / [C. b. YxoB,
B. B. Cemenos, B. B. 3namenckwuii [u ap.]] ; mox pea. C. b. YxoBa. — 2-e m3n.,
nepepab. u gomn. — M. : Beicmas mkoma, 2009. — 566 c. : wn. — ['pud: Jom.
MexayHapo1. accoll. CTpOUT. By30B s cretl. "CtpoutensctBo'. — bubmuorp.: c.

562-563.

JIABOPATOPHAS PABOTA Ne 7
OmnpeneneHue XapaKTePUCTHK COMMPOTHBJICHUS TPYHTA Cpe3y
(mo 'OCT 12248-96)
7.1. HEJIb 1 COAEPXKAHUE
Hayuutbcst onpenensitb MPOYHOCTHBIE XapaKTEPUCTUKH TPYHTOB. M3yuuTh

UX pOJib B (JOPMUPOBAHUU PACUETHOTO COMPOTUBIIEHUS TPYHTA.

B xoxe BoinonHenus naboparopHoit padbotsl ocymectpisgercs OIIK-5.

7.2. TEOPETUYECKAA YACTb

N3 Teopunm mnpenenbHOr0 pPaBHOBECHS HW3BECTHO, YTO NpH JaBICHUU
dyHIaMeHTa Ha TPYHT MOXHO paccMaTpuBaTh JBe (a3bl HaNpPsHKEHHOTO
coctosiHuda: 1) (a3a ymOTHEHHS W JIOKAJIBHBIX CABUTOB M 2) (a3y pa3BUTHSA
3HAYUTEIbHBIX CABUTOB.

Takum 00pa3oM CTAaHOBHUTCS MOHSATHO, YTO MPU OMPENEICHHBIX JaBICHUSIX
IpyHT 1o GyHAAMEHTOM HauyMHAaeT paboTaTh Ha caBUr. CONMpPOTUBIECHUE IPyHTA
CABUTY ONPEIEIAETCS NPOYHOCTHBIMU XapaKTEPUCTHUKAMHU, K KOTOPBIM OTHOCSATCS
yroJl BHYTPEHHEI 0 TPEHUs ¢ (epadycsl) U yaenbHoe cuervienue rpyara C (klla).

['nmuHKCTBIE W TlecYaHble TPYHTHI CONMPOTHUBIISAIOTCS CIBUTY MO pazHOMYy. B

TMNIMHUCTBIX TI'PYHTAX YACIIBHOC COIPOTHUBJIICHUC CABUTY 7 CKJIAJABIBACTCS M3 YIJld



BHYTPEHHETO TPEeHUs ¢ W yaenbHoro cuemieHuss C. B mecuaHbix ke rpyHTax,

COMPOTUBJICHUE CABUTY T 00ECIIEUNBAETCS TOJIBKO YIJIOM BHYTPEHHETO TPEHUS .
ComnpoTuBIIeHHE TPYHTOB CABUTY Mo aunHseTCs 3akoHaM Kymona (1773 1.):
ConporuB/ieHHe CHIMYYUX IPYHTOB CABUTY MPAMO NPONOPUHOHAIBHO

BEePTHUKAJIBLHOM HArpy3ke npu ee Majbix 3Havenusix (mo 0,7 MlIla wam 7

Kr/cm?).

[na necka

s A

- -
0 0 p

ConporuB/ieHHe CBA3HBIX TPYHTOB CABHUIY 7 ecThb (YyHKUOHMSI NepBOi
CTeNEeHU OT BEPTHUKAJBLHOIO JABJIEHUSA, PU €ro MajbIX 3Havenusix (mo 0,7

MlIla uiau 7 kre/cm2)

Ana rmvH
< A
=P¥*tgp +C
Q@
@
S e
o> o
0 - fe - 5 -
T p

7.3. OBOPYIOBAHUE U MATEPUAJIbI
1. Casurosoit mpuoop.
2. WUnpukatop s uaMepeHus aedopmariuid.
3. @ubTpoBasibHas Oymara.

4. Yacpl ¢ CEKYHTHOU CTPEIIKOM.



7.4. METOJUKA U [TOPAOK BBIITIOJIHEHU A PABOThI

1. Obpazen rpyHTa MOMEIIAIOT B TPUOOP MPSIMOTO CABUTA.

2. [IpuxnaneiBatoT K o00paslly BepTHKalIbHYIO Harpy3ky P, BennuunHa
koTopoii mMoxker cocraBuars 0,1; 0,2 wim 0,3 MIla (1, 2, mimm 3 xrc/cm?), B
3aBHCHUMOCTH OT HOMEpPa UCIIBITAHHUS.

3. [locnie yero x MOABMKHOMY KOJbIy mpubopa crynensmu no 0,02 Mlla
MPUKJIAIBIBAIOT TOPU3OHTAIBHYIO HATPY3KY.

4. CTyneHu ropu30HTAIbHOM Harpy3Ku ClIeayeT MPHUKIaIbIBaTh IUIAaBHO, 0€3
ynapa. Kaxayio cTyneHb TOpU30HTAIbHON HArpy3KH BBIIEPKUBAIOT  JI0
YCIIOBHOW cTabmnn3auuu AedopMaiuii, 3a BEIMYHHY KOTOPOW MPUHUMAETCA
nepeMenieHne cTpeiaku uuaukatopa Ha 0,01 MM (ogHO neneHue Mo OOJIBIIOMY
auMOY) 3a MOCJEeIHUE 1BE MUHYThI HAOJII0JEHUH.

5. CnBuraroiias Harpy3Ka yBeJIMUYMBAEeTCs /10 pa3pylieHus (caBura) odopasua
rpyHtra. Hawano paspymenuss omnpenensercs IO JBYM DpU3HaKaM: JUOO
nedopmalsi CABATa HOCUT HE3aTyXalollMid Xapakrep, JuU00 cyMMapHas
nedopManus 10CTUraeT 4 MM.

6. 3a mpenenabHYI0 CABUTAIOIIYI0 HATPY3KYy MPHHUMAIOT TOPHU30HTAIHHYIO
Harpy3Ky Inepej pa3pylieHnem oopasiia (6e3 mocieHeit CTymneHn).

7. [lonyyeHHble NaHHbIE 3aHECTH B Ta0. 7.1.

Ta6mnuma 7.1.
PeByanaTBI OHpeI[eJ'IeHI/IH COHpOTI/IBHeHI/Iﬂ Fp}IHTa CpeBy HpI/I HOpMaJ'IBHO

HanpspKeHUH P = MIla
Benmnuuna | Cymmapnas | Y aenbHas Bpems ot | Orcuer mo | dedopmar
CTYyNEHU | Harpy3ka CABUTAroIlas | Hayasa WHJUKATOPY | Usl CIIBUTA
Harpy3Ky | Ha Harpyska MPUIIOKEHUS KaXXI01
g, H MOJABECKE 1=20/A, xlla | kaxaoun CTYIICHU S,
20, H CTYIICHHU, MM
MUH

Ipumevanus. Tabmmma 3aiimer 1 — 2 cTpaHUIIBL
3neck A=40 cM? — III0ImAIb KOJIBIIA.

8. Ilocne oxoHYaHMs oOmbITa MPUOOP pazodpaTb, T'PYHT OCBOOOAMTH OT
bunbTpoBaIbHOM OymMaru W TMOMECTUTh B OJKcukaTop. Koiblia THIATENBHO

MPOTEPETh CYXOU TPANKOU U CMA3aTh TEXHUYECKUM Ba3EIUHOM.



7.5. OSPABOTKA PE3YJIbTATOB UCITBITAHUN
1. TloctpouTh rpaduk 3aBUCUMOCTH YJEIBbHOM CABUTAIOIIEH HArpy3Kd T OT
nedopmanuu casura S.
2. Ucnonp3yst  pe3ynbTaThl APYTUX  3BEHBEB, IOCTPOUTH  Tpaduk
3aBUCUMOCTH yJIEJIBbHOM CIBUTAIOLIEN HATPY3KH 7T OT HOPMAJIBHBIX HAIIPSHKEHUM P.

3. PGSYJ'IBT&TBI OIIPCACIICHUA COIIPOTHUBJICHUA TI'PYHTAa CIABUI'Y 3dHCCTH B

Tadn. 7.2.

Ta6umua 7.2
Pe3y.TIBTaTBI OHpeI[eJ'IeHI/IH COHpOTI/IBHeHI/Iﬂ CI[BI/IFy

Ne o/ P T P? Pt

HpHMe‘IaHI/IeI Hepnocraroiee 3Ha4eHUs G U T 3a1aI0TCS MpenoaaBaTeiicM.

4. Onpenenutb  NPOYHOCTHBIE  XapaKTEPUCTUKU  TPyHTA  METOJIOM

HaNMMCHBIINX KBAaApPAaTOB!:

Sr-3P*-3P-3Pr . n-*Pr—Xz-IP
C= , tgp =

,31ech A=n-XP? —(ZP)?
. . I EP)"

5. Ha rpaduxe 3aBucumoctu f = t(P) Ha"ectu npsimyro 3akona Kynona mo

IMOJIYYCHHBIM 3HAUCHUSAM Cu Q.

7.6. KOHTPOJIbHBIE BOITPOCHI
1. Ha kaxoit ¢aze, nmpu Bo3aeiicTBUU (DyHIaMEHTa HA TPYHT, TPEoOIaIa0T
cABUTOBBIE Aehopmanuu?
2. Kakue cumbl cOCTaBISIOT CONMPOTUBIICHUE CIBUTY?
3. KakuM  3aKOHOMEPHOCTSIM  TOJUYUHSETCS  CONPOTUBIICHUE  CIBUTY
TJIMHUCTBIX U MECUYAHBIX TPYHTOB COOTBETCTBEHHO?
7.6. Cnucok nauTepaTrypbl, peKOMEHIYEMbII K MCIOJIb30BaHUIO MO JAHHOU

TEMC.




1. 3apyueBnbix, M. FO. Mexanuka rpyHTOB B cxemax M Tabiuuax : y4eo.
noco6ue a1 By3oB / M.YO. 3apyueBnubix, A.JI. HeB3opoB. — 2-e u3n., ucnp. u
non. — Mocksa : M3n-Bo Acconuanusi CTpOUTENIbHBIX BY30B, 2016. — 135,
[1] c. : ., Tabm. ; 24. — I'pud: Pex. YMO. — bubnuorp.: ¢. 133-134.

2. HprroBuy, H. A. Mexanuka TpyHTOB KpaTKuil Kypc: ydeOHuk / H.A.
HpitoBuy. — 4-¢ m3a. — M.: UsmarensctBo JIKM, 2016. — 272 [2] c. —
(Kimaccuka uHX)eHEpHOI MBICIH: CTPOUTENBCTBO). — bubmuorp.: c. 269.

3. MexaHuka rpyHTOB, OCHOBaHUS M pyHmameHTHl : Yueb. nocooue / [C. b.
VYxoB, B. B. Cemenos, B. B. 3namenckuii [u ap.]] ; mox pen. C. b. YxoBa. —
2-e u3n., nepepad. u gom. — M. : Beicmas mkona, 2009. — 566 c. : un. —
I'pud: [Jom. MexayHapoa. accol. CTPOUT. BY30B Uil CIIEIL.

"CtpoutenscTBo". — bubmmorp.: ¢. 562-563.

JIABOPATOPHAS PABOTA Ne 8
KoMnpeccnoHHbIe HCIIBITAHUA TPYHTA

(mo 'OCT 12248-96)
8.1. HEJIb U COAEP)KXAHHUE
Hayuutbcs omnpenensats JepopManmoHHbIE XapaKTEPUCTUKH TPYHTOB.
N3yuuTh ux poJib B POPMUPOBAHUH PACUETHOTO COMIPOTHUBIICHHS TPYHTA.

B xoxe BoinonHeHus 1abopatopHoi padoTel ocyuectsisgercs OIIK-5.

8.2. TEOPETUYECKAA YACTDH

CormnacHo TeopuH MpeAebHOIO PABHOBECHUS MPU JAaBJICHUH (DyHIaMEHTa Ha
IPYHT OOBIYHO paccMaTpuBalOT JBe (a3bl HaANPSHKEHHOTo cocTosHus: 1) dasza
YIUIOTHEHUS U JIOKAJIBHBIX CABUIOB U 2) (pa3y pa3BUTHUS 3HAUYUTEIbHBIX CABUIOB.

Taxum oOpa3om, Ha IEpBOI CTaAUU TPYHT MpETEPIeBacT YIUIOTHEHHUE, a €TO
nedopMaium, COOTBETCTBEHHO, — 3aTyXaHHe.

Cyl1iecTByeT HECKOJIBKO XapaKTepUCTHK, OMMCHIBAIOIIUX JAedopmainio
rpynTa: M, — koddpduumuent cxumaemoctu [MIla?], m, — xosddumuent

OTHOCUTEJIBHOU CokuMaeMmocTH [a.e.] u E — monynb nedopmaruu [MIla].



[Ipouecc cxatuss TpyHTa TOJA HArpy3koil (QyHIamMeHTa MpH MajbIx

n3MeHeHusix nasneHuit (10 0,1 Mlla) noguuHsIeTCs 3aKOHY KOMITPECCHUU:

A

e

S tgo=-m.

82'_5

0P, P. "p

N3menenune ko3(QPUUUEHTA NOPUCTOCTH IMPAMO NPONOPLHHOHAIBLHO
U3MEHEHUI0 BEPTUKAJIBbHOIO 1aBJICHHS, IPH €r0 MAJIbIX 3HAYCHUSAX.
& -6
P, =D

m, =

8.3. ObOPYJIOBAHUE U MATEPHAJIbI
Onomertp;
WNHunukaTop it u3MepeHuid nedopmariuii;
duibTpoBasibHAA Oymara;
Yachel ¢ CEKyHIHOMN CTPEIKOU;
Hox ¢ npsambim ne3BueM;

Becnr;

N o g bk~ Wb

[IITaHreHIUpPKyJb, TUHENKA.

8.4. METOAUKA U ITOPANOK BBIITOJIHEHMA PABOTHI
1. B3BemmMBarOT KOJBIO OJOMETPA, U3MEPSIOT €r0 BHYTPEHHUM AUAMETP U

BBICOTY.



2. 3amoJHSAIOT KOJIBIIO TPYHTOM (BI@BIMBAIOT KOJIBIIO B TPYHT, Kak B paboTe

1) 1 B3BELIMBAIOT.

3. Pe3ynbraThl B3BEMIMBAHUN U U3MEPEHUI 3aHOCST B Ta0:1.8.1.

[TapameTpsbl KoJblIa U (DU3HUECKHE CBOWCTBA IPYHTA

Tabmuma 8.1

BuyTpennuii tuamerp kosbiia d, cm

Bec kosblia gi, T

Bec rpyHTa u konbua g, r

Bec rpyHTa, =g — 1, T

I romaae xoeIa s =

2

2
, CM

Bricora xonbma h, cMm

O6beM rpynTa V, cm®

I110THOCT TPYyHTA p = R r/em®

9

Bnaxunocts rpynta W, %

[LI0THOCTB CYXOTO TPYHTa pd = pW
1+ —
100
Kos¢pduument mnopucroctd  rpyHra
_ Ps — Pd
, =
Py

3nech BnaxHocTh rpyHta W npuHsaTh U3 jgadbopaTopHoil pabotel Ne 4, a
IUIOTHOCTh YaCTHII TPYHTA ps = 2,7 T/cMm>,
4. BcTaBUThH KOJBIO C TPYHTOM U (PUIIBTPOBAIBHOM Oymaroil B 0A0OMETp U

MIPUBECTH €r0 B pabouee NOJI0KEHHUE.

5. Crynenssmu (tabn. 8.2) mo 50 klla mpwioxuts kK o0pasily TpyHTa

BepTukanbHoe Aasienue 300 klla, 3atem pasrpy3uts 10 0.

CTyneHn BEpTUKAJIbHON Harpy3Ku

Tabauna 8.2

Beprtukansnas | 20 |40 |60 |80 |100 |120 {100 {80 |60 |40 |20 |0
Harpyska, H

Beptuxansuoe | 50 | 100 | 150 | 200 | 250 | 300 | 250 | 200 | 150 | 100 {50 |0
JaBJICHUE,

klla

6. Kaxmyio cTyneHb BEepTHKAIBHOW HArpy3Kd BBIIECPKATh 1O YCIOBHOM

crabunmzanuu  aedopmariii, 3a BEIUYUHY KOTOPOH MPHUHATH TEPEMEIICHUS

0,01 MM 3a mociienHre 2 MUHYTHI HAOJII0ICHUI.

7. TlomydyeHHbIe IPY UCTIBITAHUY TPYHTA JIaHHBIC 3aMucaTh B TaOuIly 8.3




Tabmuma 8.3

PCBy.TILTaTBI KOMIIPCCCHUOHHBIX HCIIbITAaHUI

Beptukansn | Beptukaibn Bpewms ot Otcuer | A6comto | Koadpduruen
ast Harpy3Ka, | oe JIaBJICHHE Hayaia o THasI T
H Pi, kI1a MPUIOKEHUS | MHJWKA | AedopMa | MOPUCTOCTH
KaKII0M Topy S, | mus 4h, ei
CTYIICHH, MUH MM MM

[Tpumedanus. Tabnuma 3aiimer 1 — 2 cTpaHHLIBL.
Ocanka obpasma u KO3(PPHUIMEHT TOPUCTOCTH TPYHTA OMPEACIISIOTCS
TOJIBKO B KOHIIE KaXXJIOW CTYIIEHU HArpy>KeHHUSI.

8. Ilocme okoH4aHusi ombiTa MPUOOP pa3zodpaTh, TPYHT OCBOOOAWUTH OT
bunbTpoBaIbHONW OyMaru W TOMECTUTh B dKcukatop. Kombia TiiaTenbHO
IPOTEPETh CYXOH TPAMKON U CMA3aTh TEXHUUYECKUM Ba3eIHMHOM.

8.5. OSPABOTKA PE3VJIbTATOB UCITHITAHUI
1. PaccuuTaTh aOCONIOTHYIO BEPTUKAIBHYIO JepopMaliuio rpyHTa Ah:
Ah = h-S;,
rae h — HavangbHas BbICOTa oOpasila TPyHTa, paBHAa BBICOTE KOJIbLIA, MM; Si —
OTCYET 0 WHAUKATOPY YaCOBOTO THIIA, IIPH I-Oi CTYIECHU JaBJICHHS, MM.
3aHeCTH NOJIy4eHHbIE pe3ybTaThl B Ta0uIy 8.3.

2. PaccunTarh OTHOCHTENBHYIO BEPTUKAIBHYIO Je(DOpPMAIHIO TPyHTA:

o An
L™ h .
3. Omnpenenuts KO3 PUITUEHT TOPUCTOCTH JJISI 1-OM CTYNEHU JABJICHUS:

e;=e.-&(1+eg)

4. Tloctpouth Tpaduk 3aBUCUMOCTH KOd(hPHUIIMEHTA MOPUCTOCTH € OT
BEPTHUKAJIBHOTO JaBieHus P;.
5. Ompenenuth KO3(PPUUUEHT CKUMAEMOCTH TpyHTa B JAUANA30HE

nasienuit ot 100 go 200 xlI]a:

€. -6
My =—— «Ila™.

Pr— D’

6. Omnpenenuts KO3PPUIUEHT OTHOCUTENBHON COKMMAEMOCTH TPYHTA!




M

m =
1+g,°"

Vv

ITa™.

7. Onpenenuth KOMIPECCUOHHBIN MOAYIb AedhopMaluu IpyHTa, MPUHSB

BenuuuHy koddduimenta I[lyaccona ast rimun u = 0,42:

2
31eCh f = 11 24

, — 6e3pa3mepHbIil Ko uIHeHT, 3aBUcAIUi 0T Kodduirenta

ITyaccona u.
8. OmpenenuTh MOIYJH OOIICH nehopMaIiy TPyHTa:
E=m.E,
31eChb M, - KOPPEKTHUPOBOYHBIM KOIPIUIIMEHT, 3aBUCAIIMNA OT BUAA TPyHTa H

Ko3(PuImeHTa NopucTOCTH, TPUHUMAEMbIN 10 Tabauue 8.4.

Tabnuna 8.4

3HaueHHs] KOPPEKTUPOBOYHOTO Kod(puimenTa
Bun rpyHTa 0,45/05510,65|0,75]0,85|0,95 | 1,05
Cynecu 4 4 35 |3 2 - -
CyrivHKA 5 5 45 |4 3 25 |2
J 070031 6 6 55 |5 45

8.6. KOHTPOJIBHBIE BOITPOCHI
1. Ha xakoii ¢daze Bo3aeiicTBus ¢yHAaMEHTa Ha TPYHT MpeodiagacTt
YIUIOTHEHUE TPyHTA?
2. Kakolt  3aBUCMMOCTM  TIOMYMHSAETCA  YIUIOTHEHHE TpPyHTa  TIOJ
bynzameHTOM?

3. Kak ompenenstor KOppeKTUPOBOYHBIN K0P PHUIHEHT M ?

8.6. Cincok nuTepaTyphl, PEKOMEHyEeMbIil K UCIOIb30BaHUIO 10 JAHHOH TEME.
1. 3apyueBnbix, U. FO. MexaHuka rpyHTOB B cxeMax W Ta0iuIax : yue0. mocodue

s By3oB / W.YO. 3apyueBnbix, A.JI. HeB3opoB. — 2-¢ u3n., uchp. u AOM. —



Mocksa : U3a-Bo Accommanus ctpoutenbHbix By3oB, 2016. — 135, [1] c. : un.,
Tabmn. ; 24. — I'pud: Pex. YMO. — bubamorp.: c. 133-134.

2. lprroBuy, H. A. MexaHuka rpyHTOB KpaTkuii Kypc: yueonuk / H.A. I{piToBHy.
— 4-e u3n. — M.: UznarensctBo JIKU, 2016. — 272 [2] ¢. — (Kitaccuka uHx)eHepHOI
MBICIIH: CTPOMTEILCTBO). — bubuorp.: ¢. 269.

3. MexaHuka rpyHTOB, OCHOBaHUS U pyHIaMeHThl : Yuel. mocodue / [C. b. YxoB,
B. B. Cemenos, B. B. 3namenckwuii [u ap.]] ; mox pea. C. b. YxoBa. — 2-e m3n.,
nepepab. u gomn. — M. : Beicmas mkoma, 2009. — 566 c. : wn. — ['pud: Jom.
MexayHapo1. accoll. CTpOUT. By30B s cretl. "CtpoutensctBo'. — bubmuorp.: c.
562-563.



I'ny6

CK;V;M O;Iggp EcrectBennas Baaxuocts W, %
HbI
M Ne BapuanTa

1 2 1 3] 4 5 6 7 8 9 /1011 |12 |13 |14 |15 /16|17 |18 19| 20
1 1 27,4 27,6 | 305 | 320 | 301 | 297 | 315 | 295 | 30,6 | 232 | 290 | 285 | 26,0 | 26,6 | 32,7 | 26,7 | 26,2 | 32,7 | 233 | 314
1 2 29,0 329 | 299 | 31,3 | 286 | 271 | 244 | 320 | 312 | 301 | 314 | 313 | 246 | 27,7 | 27,0 | 26,2 | 32,6 | 23,1 | 29,2 | 29,9
1 3 45,1 32,2 | 253 | 297 | 31,6 | 258 | 248 | 295 | 269 | 302 | 27,6 | 237 | 298 | 27,8 | 264 | 249 | 26,1 | 27,3 | 30,2 | 27,6
1 4 26,9 314 | 26,7 | 268 | 240 | 255 | 249 | 237 | 27,7 | 258 | 29,3 | 259 | 29,8 | 250 | 23,8 | 32,9 | 27,0 | 26,3 | 25,3 | 28,8
1 5 28,5 270 | 231 | 231 | 243 | 311 | 309 | 152 | 296 | 30,0 | 238 | 240 | 233 | 296 | 27,3 | 46,7 | 26,6 | 32,8 | 27,4 | 252
1 6 28,2 284 | 268 | 27,3 | 284 | 320 | 255 | 247 | 323 | 261 | 299 | 135 | 232 | 254 | 29,7 | 29,6 | 32,8 | 28,0 | 26,6 | 311
1 7 24,4 297 | 255 | 247 | 267 | 31,3 | 260 | 31,9 | 301 | 311|299 | 319 | 239 | 259 | 23,3 | 27,1 | 305 | 44,4 | 27,7 | 27,3
2 1 28,2 26,6 | 446 | 31,9 | 298 | 299 | 323 | 300 | 296 | 322 | 317 | 247 | 304 | 262 | 284 | 297 | 27,5 | 250 | 154 | 287
2 2 23,1 14,7 | 290 | 267 | 27,7 | 274 | 27,8 | 281 | 299 | 290 | 28,3 | 328 | 305 | 285 | 29,7 | 25,6 | 31,0 | 254 | 259 | 26,3
2 3 27,1 30,1 | 232 | 257 | 283 | 290 | 234 | 324 | 459 | 272 | 298 | 31,6 | 456 | 31,0 | 235 | 28,7 | 23,9 | 24,7 | 324 | 275
2 4 32,3 32,7 | 284 | 239 | 292 | 287 | 240 | 317 | 257 | 250 | 234 | 238 | 23,7 | 291 | 23,9 | 258 | 30,1 | 26,8 | 29,1 | 32,9
2 5 23,5 231 | 256 | 296 | 289 | 321 | 266 | 290 | 272 | 31,2 | 299 | 320 | 255 | 31,2 | 28,3 | 285 | 156 | 255 | 30,8 | 232
2 6 23,6 236 | 290 | 31,9 | 260 | 461 | 27,3 | 281 | 262 | 31,6 | 303 | 253 | 30,2 | 308 | 25,1 | 264 | 32,6 | 30,8 | 23,9 | 313
2 7 28,5 294 | 252 | 152 | 243 | 298 | 26,7 | 285 | 285 | 324 | 27,7 | 27,2 | 32,7 | 252 | 295 | 301 | 31,5 | 302 | 27.2 | 317
2 8 31,4 279 | 238 | 299 | 295 | 31,3 | 255 | 260 | 261 | 27,9 | 237 | 265 | 27,7 | 30,1 | 29,9 | 255 | 256 | 316 | 32,8 | 257
3 1 30,4 252 | 298 | 259 | 30,7 | 238 | 288 | 304 | 303 | 152 | 265 | 32,2 | 28,9 | 31,0 | 241 | 235 | 31,7 | 32,6 | 330 | 314
3 2 26,9 308 | 300 | 314 | 245 | 243 | 139 | 234 | 262 | 302 | 464 | 250 | 315 | 150 | 32,6 | 236 | 32,7 | 306 | 237 | 136
3 3 45,8 233 | 281 | 326 | 307 | 296 | 233 | 253 | 272 | 252 | 232 | 321 | 31,3 | 241 | 305 | 27,1 | 26,7 | 302 | 31,2 | 276
3 4 23,2 232 | 297 | 239 | 237 | 250 | 237 | 297 | 24,7 | 271 | 252 | 237 | 32,7 | 292 | 445 | 26,6 | 28,2 | 27,0 | 28,2 | 259
3 5 28,4 27,7 | 247 | 290 | 233 | 311 | 289 | 258 | 288 | 325 | 264 | 27,1 | 300 | 244 | 31,1 | 28,2 | 265 | 26,7 | 31,8 | 312
3 6 21,7 283 | 299 | 294 | 307 | 301 | 288 | 269 | 284 | 267 | 327 | 305 | 248 | 245 | 264 | 309 | 29,4 | 309 | 32,3 | 282
3 7 28,8 2905 | 289 | 31,6 | 255 | 314 | 318 | 255 | 283 | 320 | 287 | 289 | 450 | 302 | 28,2 | 258 | 28,0 | 454 | 23,3 | 315
3 8 26,0 294 | 242 | 252 | 31,6 | 307 | 261 | 234 | 233 | 290 | 241 | 290 | 27,6 | 291 | 314 | 29,7 | 29,9 | 28,0 | 304 | 29,6
4 1 29,1 27,1 | 31,0 | 277 | 308 | 266 | 267 | 248 | 235 | 300 | 27,1 | 324 | 306 | 297 | 26,2 | 23,7 | 31,1 | 27,6 | 29,5 | 27,4
4 2 31,3 231|249 | 31,2 | 241 | 259 | 318 | 263 | 299 | 275 | 32,6 | 323 | 32,7 | 257 | 32,9 | 283 | 28,3 | 27,5 | 330 | 244
4 3 32,4 291|269 | 284 | 264 | 250 | 235 | 315 | 243 | 231 | 295 | 27,6 | 27,4 | 31,8 | 24,0 | 283 | 259 | 26,1 | 23,9 | 2509




IIpunoxenne 1

3HaueHus KpuTepus V IpHu ABYCTOPOHHEN JoBepuTebHOM BeposiTHocTh a=0,95

Yucno 3HaueHue Yucno 3HaueHne Yucno 3HaueHne
OTIPE/ICIICHUM | KpUTEpHUsI | ONIPEACIICHUN | KPUTEPHUS | ONPENIENICHU | KpUTEPUs
n v n v un v
3 1,41 19 2,75 35 3,02
4 1,71 20 2,78 36 3,03
5 1,92 21 2,80 37 3,04
6 2,07 22 2,82 38 3,05
7 2,18 23 2,84 39 3,06
8 2,27 24 2,86 40 3,07
9 2,35 25 2,88 41 3,08
10 2,41 26 2,90 42 3,09
11 2,47 27 2,91 43 3,10
12 2,52 28 2,93 44 3,11
13 2,56 29 2,94 45 3,12
14 2,60 30 2,96 46 3,13
15 2,64 31 2,97 47 3,14
16 2,67 32 2,98 48 3,14
17 2,70 33 3,00 49 3,15
18 2,73 34 3,01 50 3,16

3Hayenus ko3 puinrenTa ty

Hucio 3HaueHus kodpduiuenTa t, mpu 0THOCTOPOHHEHN JTOBEPUTEIHHOM

CTCTICHEH BEPOSTHOCTH O, PABHOIM

ceobomer K | 0,85(0,70) | 0,90(0,80) | 0,95(0,90) ]0,975(0,95) | 0,98(0,96) | 0,99(0,98)
1 2 3 4 5 6 7
3 1,25 1,64 2,35 3,18 3,45 4,54
4 1,19 1,53 2,13 2,78 3,02 3,75
5 1,16 1,48 2,01 2,57 2,74 3,36
6 1,13 1,44 1,94 2,45 2,63 3,14
8 1,11 1,40 1,86 2,31 2,49 2,90
9 1,10 1,38 1,83 2,26 2,44 2,82
10 1,10 1,37 1,81 2,23 2,40 2,76
11 1,09 1,36 1,80 2,20 2,36 2,72
12 1,08 1,36 1,78 2,18 2,33 2,68
14 1,08 1,34 1,76 2,15 2,28 2,62
15 1,07 1,34 1,75 2,13 2,27 2,60
16 1,07 1,34 1,75 2,12 2,26 2,58
18 1,07 1,33 1,73 2,10 2,24 2,55
19 1,07 1,33 1,73 2,09 2,23 2,54
20 1,06 1,32 1,72 2,09 2,22 2,53
25 1,06 1,32 1,71 2,06 2,19 2,49
30 1,05 1,31 1,70 2,04 2,17 2,46
40 1,05 1,30 1,68 2,02 2,14 2,42
60 1,05 1,30 1,67 2,00 2,12 2,39

Ilpumeuanue — B ckoOkax mpuBENEeHbl 3HAYEHUS JBYCTOPOHHEHN
JIOBEPUTEIILHON BEPOSTHOCTH Ol.

IIpunoxenue 2



MHUHHCTEPCTBO HAVKU U BBICLIET'O OBPASOBAHIS POCCUMCKON ®EJEPALINNA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE

BBICILICTO 00pa30BaHUs
«CEBEPO-KABKA3CKHNU ®EAEPAJIbBHBIV YHUBEPCUTET»

METOINYECKHE
YKA3AHUA JJIS CTYIEHTOB 11O OPTAHU3AIIMA CAMOCTOSTEJIBHON
PABOTDI 11O JMCHHUTIJIMHE
«MexaHuka (MEXaHHKA IPYHTOB)»

Hamnpasnenue noaroroBku 08.03.01 CtpouTtenbcTBo
Hamnpasnennocts (mpoduiip) «TermmorazocHabXeHUE U BEHTHIISLIHS

Cragporiosib



COJEPXXAHUE
BBEJIEHUE
OO611ast xapakTepUCTHUKA CaMOCTOSITEIbHON PabOThI

oOy4aronierocst mpu U3y4eHUH TUCHUIIIMHBL « MexaHuka (MeXxaHuKa TPYHTOB)»

[1nan-rpaduk BHIMOIHEHUSI CAMOCTOSITEIbHON PabOThI

KOHTpOJ'IBHBIe TOYKH U BUJbI OTYCTHOCTH I10 HUM

PEKOMEHAYEMAA JINTEPATYPA 0



BBEJAEHHUE

Meronuueckue PpEeKOMEHJALMH [0  BBIIOJHEHHIO CaMOCTOATENBbHONM  padOThI
MpeIHAa3HAYCHBI U CTYIeHTOB HanpaBiieHus noarotoBku 08.03.01 CtpoutensbCcTBo.

CamocrosiTenbHas paboTa MPOBOAUTCS C LIETBIO:

e CUCTEMATU3AllMM W 3aKPEIUICHUS TOJIYYEHHBIX TEOPETHUYECKUX 3HAHUN W
MPaKTUYECKUX YMEHUI 00y4YaroluXcs;

* yrayOJeHus U paclIupeHus: TEOPETUYECKUX 3HAHUM;

.

(GbopMHpOBaHUS YMEHUN HCIIOJIb30BaTh HOPMATHUBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO ¥ CHIENUATIBHYIO JINTEPATypy;

e Pa3BUTHSI  MO3HABATEIbHBIX CIIOCOOHOCTEH W  AaKTUBHOCTH  OOYYarOIIMXCA:
TBOPYECKON MHUIIMATUBBI, CAMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH, OPTraHU30BaHHOCTH;

» GOPMUPOBAHNUE CAMOCTOSATEIBHOCTU MBIIIICHHS, CIIOCOOHOCTEW K CaMOpa3BUTHIO,
COBEPILIECHCTBOBAHUIO U CAMOOPTaHU3aLUN;

* (QopmupoBaHuss 00mMX U  MOpodecCHOHATBHBIX

) KOMIICTCHIIUII;

Pa3BUTHIO UCCIIENOBATEIBCKUX YMEHUM.

BreaynuTopHas camocTosiTeNbHAs padoTa BBIMOJIHSAETCS CTYACHTOM M0 3aJaHHI0
MpenoiaBaresis, Ho 0e3 ero HemoCPEACTBEHHOTO YYaCTH .

[lepen BBIMOMHEHHEM CTYAEHTAMU BHEAYJAUTOPHOM CaMOCTOSITENIBHOW paOOThI
MPEnoiaBaTesib NPOBOAUT UHCTPYKTAXK IO BBIMOJHEHUIO 33JJaHUsA, KOTOPBIM BKIIOYAET LETh
3aJlaHusl, €ro COJEp)KaHUE, CPOKU BBINOJIHEHUS, OPUEHTUPOBOYHBI 00bEM pabOTHI,
OCHOBHbIE TpeOOBaHMS K pe3yidbTaTaM paboThl, KpHUTEpUU OLEHKU. B mporiecce
MHCTPYKTaXa MpernojaBaTelb MNPEIyNpekKIaeT CTYJEHTOB O BO3MOXKHBIX THUIHUYHBIX
OIIMOKaX, BCTPEUAOIUXCS TP BBHIITOJIHEHUH 3aaHHSL.

B kagectBe (hopM M METOJOB KOHTPOJISi BHEAYJUTOPHON CaMOCTOATENbHON padOThI
CTYJEHTOB HCIIOJb3YIOTCS CEMUHAPCKUE 3aHATHUS, 3a4€Thl, TECTUPOBAHHE, CAMOOTYETHI,
KOHTPOJIbHBIE Pa0OTHI.

KpurepusiMmu OLEHKM pe3ylbTaTOB BHEAYAUTOPHON CaMOCTOSITENIBHOW pabOThI

: CTYIECHTA SBJIAIOTCS: YPOBEHb OCBOEHUS CTYIACHTOM yueOHOro MaTepuraa;



YMEHHE CTYJCHTa WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TIPH BBIIOJHEHUHU
NPaKTHYECKUX 3a7a4; COOPMUPOBAHHOCTH OOIIECYIeOHBIX YMEHUH;
YPOBEHb YMEHHS aKTUBHO HCITOJIH30BATh JEKTPOHHBIC 00pa30BaTEIbHBIE PECYPCHI,
HaXOJHUThH TPEOYIONIyIOCS HH(GOPMAIINIO, U3ydaTh €€ U MPUMEHATH Ha TIPAKTHKCE,
* 000CHOBAaHHOCTh M HYETKOCTh H3JIOKCHUS OTBETA;
: opopMiieHue MaTepuasia B  COOTBETCTBUH C
TpeOOBAHUSAMU;
YPOBEHb yMEHHUS YETKO C(HOPMYIUPOBATh MpOOJIEeMy, MPEAIOKHB €€ DPEIICHHE,
KPUTHUYECKU OIEHUTH PEIICHUE U €ro MOCJIE/ICTBUS;

* YPOBCHb YMCHHUS OIIPCACINTH, IPOAHATIU3UPOBATH AJIBTCPHATUBHBIC BO3MOXKHOCTH,

BapUAHTHI JCUCTBUU.

1. O0mas XxapakTepHUCTHKA CAMOCTOATEJbHOM PadoTHI 00yYalIuerocs npu

H3YYCHNH TUCHUIIINHDbI «MexaHuKa (Mexaﬂmca I'pyHTOB)»

Hesap u 32724 0CBOCHHUS TUCHUILTHHBI

[Iporpamma gucuuiuiiabl «MexaHuka (MEXaHMKa TPYHTOB)» MpeIHa3HAueHa st
6akanaBpos Hampasiienus 08.03.01CtpoutenbcTBo

[lenbro M3ydYeHUs JUCHUUIUIUHBI SBJISIETCS O3HAKOMJICHHE CTYJIEHTOB CO CIOCOOamMu
M3ydeHHs] (PU3MKO-MEXaHUUYECKUX CBOMCTB TPYHTOB M HMX KJIaCCU(UKAIMOHHON OIICHKOMH,
METOJaMH KOJMYECTBEHHOTO MPOTHO3a HAMPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUSI U
YCTOMYMBOCTH B MAaCCHBE IPYHTOB, B3aUMOJCHCTBYIOMMX C (DyHIaMEHTaMU, COOPYKEHUSIMU
Y OKPYXaroIIeH Cpeiou.

B mpoiiecce 0cBOeGHMS TUCHUIUIUHBI CTYJIEHTHI Y4aTCsl ONPEEsTh XapaKTEPUCTUKU
(hU3UKO-MEXaHUYECKUX CBOWCTB TPYHTOB, OIIEHHMBATh HAIpPsSKEHHO-e(POPMUPOBAHHOE
COCTOSIHUE€ OCHOBAaHMM M €ro HU3MEHEHHWE BO BpPEMEHHU, PACCUUTHIBATH YCTONYMBOCTH
IPYHTOBBIX MaCCUBOB U PACIOJIOKEHHBIX HA HUX COOPYKCHUH.

OcHOBHOW 3amadell WM3y4deHUs AUCIUIUIMHBI SBISETCS MPUOOPETCHHE HABBIKOB,
MO3BOJISIIONIAX WM CaMOCTOSITEIbHO BBIOUPATh METOABI JKCIEPUMEHTAIBHOW OIEHKH
MEXaHUYECKHUX CBOMCTB TPYHTOB, CIIOCOOOB KOJMYECTBEHHOIO IPOTHO3UPOBAHUS

HaIpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS 151 YCTOWYHUBOCTHU OCHOBAHUHU.



2. IlinaH-rpauK BbINOJHEHUS CAMOCTOSITEIbHOM PadoThl

Ne n/m | Bun gesitenbHOCTH CTYIEHTOB Cpoxu
BBITIOJIHEHUS
1. Brinmonuenne 3amaHuil no aucuuiimHe «MexaHuka (MexaHuka | /
TPYHTOB)»
3. KoHTpoJIbHbIE TOYKH U BUIbI OTYETHOCTH 10 HUM
Ne n/mt | Bun nesitenbHOCTH CTYI€HTOB Cpoku
BBITIOJIHEHUS
1. CobecenoBanue Mo TeMaM. Pe3ynbTaThl BBIIOJHEHUS JIA0OPATOPHBIX | /
pabot Nel-2.
2. CobecenoBanue Mo TeMam. Pe3ysibTaThl BeINoMHEHU 1abopaTtopHbix | 10
pabot Ne3-4.
3. CobecenoBanue Mo temMaM. Pe3ynbTaThl BBINOIHEHHUS KOHTPOJIbHOHU | 14
paboThl U HAMCAHUS JTEKIUH.
4, CobecenoBanue 1Mo TeMaM. Pe3yibTaThl BBINOJHEHHUS 1a00paTopHbIX | 14
pabot Ned-7.




OBIIUE TPEEOBAHUSA K HAIUCAHUIO CAMOCTOSTEJIBHOMN PABOTHI

CamocrosTenbHas paboTa BBINOJHSAETCS B MEYaTHOM BHJE Ha JncTax ¢gopmara A4. Jlomyckaercs
BBITIOJITHEHHE PaOOTHl B PYKONMUCHOM BHE B TeTpaau. OOmuii o0beM paboThl qoipKeH cocTaBisaTh 10-18
JIMCTOB.

B 3amaHue BapmaHTa BKJIFOYAETCS JBAa TEOPETUYECKHUX BOIpoca. [Ipu HamMcaHWU TEOPETHUYECKOTO
BOIIPOCAa CJIEYeT TOJIh30BAThCS 3aKOHOJATEILHBIMH HOPMATHBHBIMH aKTaMH, y4eOHOU IHUTEepaTypoi,
MaTepHallaMH TTEPHOAMYECKON MeYaTH M CTaTUCTUYCCKUMHU JTaHHBIMH. B KOHIIE caMOCTOSITEIbHON paboOThI
HYXXHO MPCACTAaBUTH CIIMCOK UCIIOJIBb30BAHHBIX UCTOYHUKOB.

OBIIUE TPEEOBAHUSA K O®OPMJIEHUIO CAMOCTOSTEJBbHON PABOTHI

CamocrodarenbHOl pabora JokHa OBITh HaleyaTaHa Ha OJHOM CTOPOHE JIMCTOB Oesioil Oymaru
dopmara A4 (2105297 mm).

Pazmepsl noneit: neBoe — 30 mm, paBoe — 10 MM, HIKHEE — 20 MM, BepxHee — 15 M.

TekcT camocrosTenbHOU paboThl mevaraercs udepe3 1,5 murepBana, mpudr Times New Roman,
kersib 14. Kpacnas ctpoka 1,25.

CrpaHuIbl CaMOCTOSITEILHOM pabOThI CleAyeT HyMepoBaTh apabCKuMu Iudpamu, coOIroaas
CKBO3HYIO HYMEpaIUIO 110 BceMy TekcTy. HoMep cTpaHMIBI IPOCTABIsSETCS B NMPaBOM HMXKHEM YIily Oe3
TOYKH B KOHIIE U 0€3 YKa3aHUsI «CTP.» UIIH «C.

[Taparpadsl, DyHKTBI ¥ MOAIYHKTHI (KpOMe BBEACHUS, 3aKI0UEHUS, OnOIMorpau4eckoro Cucka u
NPUJIIOKEHUH) HYMEpYyIT apaObckumu nudpamu, Hampumep: pasgen 1., maparpad 1.1., mymkr 1.1.1.,
noanyHkT 1.1.1.1.

Paznensl u moapasnensl JOHKHBI MMETh 3arojioBKu. CIIOBO «pa3ien» He MHILETCS. 3arojOBKU
JIOJKHBI YETKO M KPaTKO OTpakaTh COZAEp)KaHUE pasjielia. 3arojIoBKU M I10/13aroj0OBKH MPHUBOIAT B (hopMme
MMEHUTEJIBHOTO MaJieka €AUHCTBEHHOI'O WM MHOXECTBEHHOIro uucia. Pasznensl U moapasnensl cienyer
pacrioyiaratb B cepeiMHe CTpoku. [lepeHochl OB B 3arojioBkax He jgomyckarorcs. Kaxablii paszedn,
HaunHaetcs ¢ HOBoM ctpaHulbl. [lpudTt Times New Roman, sxupHsiii, kernb 14. Mexay moapasaenoM u
OCHOBHBIM TE€KCTOM cTaBUTCs 1 mpoben. Touka B KOHIE Ha3BaHUs pa3jelia, nojpasjesa He CTaBUTCS.

Pucynku (ueprexu, rpaduku, CXeMbl, AUarpaMmbl, (POTOCHUMKH, pUCYHKH) CJIeyeT pacroiaratb B
paboTe HEmoCpeACTBEHHO MOCJe TEKCTa, B KOTOPOM OHM YIIOMHMHAIOTCS BIEpBblE WM Ha CIEIYyIOLICH
CTpaHUIIE, €C/IM B YKa3aHHOM MECTE OHM He noMmeniaroTcs. Ha Bce pucyHku JOKHBI OBITh JaHbl CCHUIKU 110
TEKCTY MOSCHUTEIBHOMN 3aIIUCKH.

PucyHku nAOKHBI MMETh Ha3BaHUS, KOTOpble MOMENIAIOT MOJ PUCYHKOM mnocepenuHe. OHH
HYMEpYIOTCsl apaOCKuMHu LupaMu TMOPSIKOBOM Hymepauued B mpenenax Bceil paboter (Puc. 1.
I'enepanbubiii wian oobekTa). [lpudt Times New Roman, xernp 14. Hymepaius pucyHKOB CKBO3HaS.
ITocne Ha3BaHus pucyHka craButcs 1 mpoOen nepes oCHOBHBIM TekcToM. Hanpumep:

Pucynok 1 - Cxema ycTpoiicTBa NPUCTEHHOTO JIpeHaXa
1. [ToxBan goma, 2. dyHgamenT aoma, 3. OtMmoctka, 4. [lecok, 5. I'paBuitHas oOckimka, 6. ['eoTekcTmb, 7.

Hpena.
Tabmuupl HymepoBaTh apabckuMu MUdpamMu MOPSAKOBOM HyMmepalue B Mpeiesiax Bcel padoTh

(mymepanus ckBo3Has). [Tpumep opopmineHust TaGIUIbL:
Tabnuia 1 - Pacuer nnaHoBol cyMMbI IpUOBUIN HAa KBapTall

Ne IToka3aTean Ea. u3zm.| BeaunuuHa noxkaszaress
n/n
1 |Beipyuka TBIC. . 102 500
2  |Hasmor Ha n06aBlIieHHYIO CTOUMOCTDh (%0 18/118

IIpu mepenoce TaOMUIBI Ha APYrYIO CTPaHUIy Ha3BaHUE CTOJIOIOB TAOJHUIIBI HE MOBTOPSETCS.
[ToBTOpSsitOTCS TONBKO HOMEpa cTonbnoB. Hax Humu numercs «IIpopomkenne Tabiuub» U yKa3blBaeTCs ee



Homep. [Tocie Tabnuip! craButes 1 mpoGern nepes OCHOBHBIM TEKCTOM.

CTpyKTypa caMOCTOSITEIHHOU PaOOTHI:
Beenenne. OcnoBnas vacth (Pasmen 1, pasmen 2 u 1.71.). 3axmoueHue. bubnauorpaguueckuii cnmcox.
[Tpunoxenus.

3AJIAHUSA K CAMOCTOSTEJBHOM PABOTE

Ne HanmenoBanus tem
1. HopmatuBHBIE U pacueTHbIE XapaKTEPUCTUKU I'PYHTOB
2. ITo3eMHBIC BOJIBI M MIX BIMSIHUE HA CTPOUTEIIBHBINA POIIECC
3. Oco6eHHOCTH NPOEKTUPOBAHUSI OCHOBAHUI COOPYKEHUI, BO3BOIMMBIX Ha IPOCAJOYHBIX I'PYHTAaX.
4. OcoOEHHOCTH BO3BEICHUS COOPY)KEHUH, BO3BOAMMBIX Ha HAOYXAIOUIMX TPYHTAX
S. OCOOEHHOCTH TMPOEKTUPOBAHUSI OCHOBAaHUI COOPY)KEHUH, BO3BOAMMBIX Ha BOJOHACBHIIIEHHBIX
OMOTEHHBIX IPYHTaX U MJIaxX
6. Oco6eHHOCTH POEKTUPOBAHUSI OCHOBAaHUI COOPYKEHUI, BO3BOIMMBIX Ha 3JIIOBUAJIBHBIX TPYHTAX
7. Oco6eHHOCTH IPOEKTUPOBAHUSI OCHOBAHUI COOPY)KEHUI, BO3BOIMMBIX Ha 3aCOJICHHBIX IPYHTaX
8. OcoOEHHOCTH POEKTUPOBAHUS COOPYKEHUH, BOSBOAMMBIX Ha HACBITHBIX TPYHTAX
0. OCcOOGEHHOCTH IPOEKTUPOBAHUS OCHOBAHUI COOPY>KEHUH, BO3BOJAUMBIX HA OApadaThIBAEMbIX
TEPPUTOPUSIX
10. OcoOGEHHOCTH MPOEKTUPOBAHMS OCHOBAHUH COOPYKEHUI, BO3BOJIUMBIX B CEHCMHUECKUX PaOHAX
11. OCOOEHHOCTH TPOSKTUPOBAHUS OCHOBAHUI COOPYKEHUI, BO3BOJIMMBIX Ha 3aKapCTOBAHHBIX
TEPPUTOPUSIX
12. (OCcOOEHHOCTH MPOEKTUPOBAHMS OCHOBAHUI COOPYKEHUI, BO3BOJIMMBIX Ha IYYHMHUCTHIX TPYHTaX
13. OcoOGEHHOCTH IPOEKTUPOBAHUSI OCHOBAHUI COOPY)KEHUH, BO3BOAMMBIX HA HAMBIBHBIX I'PYHTAX
14. IIpoexTHpoBaHKE 3aKPEIICHHUs [PYHTOB
15. [TpoexTHpoBaHNE NCKYCCTBEHHOTO 3aMOPAKHBAHUS TPYHTOB
16. [IpoexTHpoBaHKE BOJOTIOHMKEHHUSI
17. Kiaccugukanys rpyHToB (CKaJlbHbIE M HECKAJIbHBIE)
18. HeckaJibHble TPYHTBI KaK 0CaJJOYHbIE TOPHBIE MIOPOAbI
19. Ocob6eHHOCTH pabOThI TPYHTA B PA3IMYHBIX COOPY)KEHUSIX U YCIOBHIX
20. (OCHOBHBIE BU/Ibl HECKAJIbHBIX PYHTOB
21. O pU3MKO-T€0JIOTHYECKUX OCHOBAX MEXaHUKU TPYHTOB
22, [ TprHIIMTIBI TOCTPOCHUS PACUETHBIX U CTPYKTYPHBIX MOJIEINIEH rpyHTa
23. Hanpsioxenus u nepopmaliiy B MEXaHUKE IPYHTOB
24, OpHopoaHas nedopmaiys B MEXaHUKE TPYHTOB
25. TeH30p HanpsKeHUH B MEXaHHUKe IPYHTOB
26. 3aBHCUMOCTh MEXAY HAMPSUKEHUSIMU U iehopMalvsiMu
27. PKunkoe u amopHOE cOCTOSHUS TPyHTA
28. Peosiornueckue cBOMCTBAa IPYHTOB
29. Pacnipenenenue HanpspkeHW B TPYHTOBOM MAacCHUBE IPU JACHCTBUU BEPTUKAIBHOM COCPENOTOYEHHOM
CHJIBI
30 PacnipeneneHre HampspKeHHMH B TPYHTOBOM MAacCHBE TIpU  JEHCTBHM HArpy3Kd, PaBHOMEPHO
acrpeieNIeHHOM Mo 6eCKOHEYHOU MpsIMOH (TIocKas 3a7a4a)
31. Pacripenienienrie HanpspKeHUH MOJ JIEHCTBUEM HArpy3kd, paBHOMEPHO DPACIpeeIeHHON MO TMOKOMY)
NeHTOUYHOMY (PyHIaMEHTY
32. Pacnipenenenne HanpsHKEHUH 1O/ KECTKUM (yHIAMEHTOM
33. Pacnipenenenne HanpspKeHWM NMpU ACHMCTBUM HArpy3Kd, PaBHOMEPHO PAaCIpENEeNIeHHOW IO IUIONIaaH
byHgamMeHTa
34, Pacuer HanpsHKEHUI METOJIOM YTJIOBBIX TOUEK
35. OmnpeneneHre HaNpsHDKEHU 0T cCOOCTBEHHOM Macchl TpyHTa
36. OmnpeeneHre MOITHOCTH aKTUBHOW 30HBI B OCHOBAHHSIX COOPYKCHHUHN
37. Bubl cxxaTs rpyHTa
38. Pacyer ocajiki COOpYKEHUH TI0 METOJTy SKBHBAJICHTHOTO CIIOS
39. PacdeT ocasikii METOJJOM IOCIIOHHOTO CYMMHPOBAHHS
IIpumeuanus:

CryneHT BbIOMpaeT TeMy pedepara B COOTBETCTBUH C €ro MPOPECCUOHAIBHOMN JESTENIbHOCThIO B CTPOUTEIHCTBE

HIJIN

B 3aBUCUMOCTH oT TPYHTOBBIX yCIIOBUU B MecTe ero IIPOKUBAHUSA
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