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YTBEPXIEHO

Ha 3acemanum HOCHTpAa AapXUTCKTYPHBIX, KOHCTPYKTUBHBIX peH_IeHI/Iﬁ U OpraHusanuu
CTPOUTCIILCTBA

(mporokon 3acenanust Ne 1 ot «3» centsops 2019 r.).



1. Ilesb ocBOECHMS TUCHUIITTHHBI

Ilenp oOCBOGHMS JUCHMIUIMHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB OLECHKH
CTPOUTENBHBIX CBOMCTB IPYHTOB, UCIIOJIb3YEMbIX B KAU€CTBE OCHOBAHUI 3/1aHUI U COOPYKEHUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHasg JUCLHHMIIJIMHA:
«Bricmras MaTEMaTHUuKay», «@1/131/11(3», «FCOJ'IOFI/IH», «COHpOTI/IBJ'ICHI/Ie MaTCpHraIoB)».

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE AHHOM TUCIMIIIIMHBI HEOOXOAUMO Kak
npezmectytoniee: «OcHOBaHUA U QYHAAMEHTB», « [€XHOJIOTHSI CTPOUTEIILHOTO TPOU3BOJICTBAY.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmupyemble U

HNHaukaTopsl JOCTHKEHUS

KOHTPOJIUpYyeMbIe N IInanupyemble
KOMIIeTeH il
KOMIIETeHIIMH pe3yJabTaThl 00y4eHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBaHUE)
OIIK-5. Crocoben OIIK-5.1. 3HATh: OCHOBHBIE METO/IbI

y4acTBOBAaTh B MH)KEHEPHBIX
U3BICKAHUSAX, HEOOXOIUMBIX
JUIsL CTPOUTENBCTBA U
PEKOHCTPYKIIUUA OOBEKTOB
CTPOUTENIBCTBA U SKUIIUIIHO-
KOMMYHAJIbHOTO XO351CTBa

Omnpenenenue coctaBa paboOT IO
I/IH)KeHepHI)IM MU3BICKAHUAM B
COOTBETCTBUHM C IIOCTaBJICHHOM
3aadei

OIIpE/IEIICHUS CBOWCTB
I'PYHTOB B 1a00paTOPHBIX U
HATyPHBIX UCIBITAHUAX

YMeTh: 000CHOBATh COCTaB
padoT 1Mo MHKEHEPHBIM
HN3BICKAHUSIM U METOJ0B
MOJTyYEHUSI PACUETHBIX
XapaKTePUCTHK;
aHAIIM3UPOBATh MaTEPHAIIBI
VCCIIEOBAHMM MPONUIBIX JIET

Bnaners: 3HaHUAMH O
HE0O0XO0IMMOM COCTAaBE,
BUJaX paboT, BHITTOIHAEMBIX
[IPY UHXKEHEPHBIX

U3bICKaHUAX
OIIK-5.2. 3HaTh: HOPMATHUBHbIE
Bri6op HOPMAaTUBHOM | JOKYMEHTBHI,
JOKYMEHTAIUH, perilaMeHTHpYIoIe
perlaMeHTUPYIOLIEn NesTeIbHOCTh B 001aCTH
MIPOBEACHUE W  OPraHHU3alUI0 | MEXaHUKH IPYHTOB,

HU3BICKAHHUI B CTPOUTCIILCTBE

I/IH)KeHepHOI\/'I I'COJIOTHH

VYMeTh: HCTIOJIBL30BaTh
HE00X0IUMYIO
HOPMAaTUBHYO
JTOKYMEHTAITUIO TI0
OMPEICIICHUIO CBOMCTB
TPYHTOB, HAMPSHKEHHO-
nehOopMHUPOBAHHOTO
COCTOSIHUSI TPYHTOBOTO
MaccuBa




Bnaners: 3HaHUAMU
HOpMaTI/IBHBIX IIOKYMGHTOB,
HEOOXOUMBIX IIPH pacyeTax
I10 MEXAHUKE TPYHTOB

OIIK-5.3.

Beibop cnoco0a BBIMONHEHUS
WUHKCHEPHO-T'€0Ie3HYCCKUX
HM3BICKaHUH AJI CTPOUTCIILCTBA

3HaTh: KapTOrpaMMBbl
Tonorpago-reo1e3udecKoi
M3Y4YEHHOCTH, 0030pHBIE
KapThl, CUTYallHOHHBIE
TUTaHbl YYaCTKOB M3bICKaHHM

VYMmeTh: cobupats u
WHTEPIPETUPOBATH
MaTrepuaibl UHKEHEPHO-
reOIC3MUYCCKUX U3bICKAHMI
MPOIILJIBIX JIET, CPABHUBATh
pacyeTHBIC OCAJIKH C
JICHICTBUTEIILHBIMU,
KJIaCCU(UIIUPOBATH TPYHTHI

Bnaners: 3HaHUSIMU cOCTaBa
WHXXEHEPHO-TE€O0IC3NYECKUX
U3BbICKAaHUN

OIIK-5.4.

Breibop cnoco0a  BBIONHEHUS
WH)KEHEPHO-T€0JIOTHUECKUX
HM3BICKaHUH AJId CTPOUTCIIBCTBA

3HaTh: IPUHIUIIBI
BBIJICJICHNS] MHXKEHEPHO-
re0JIOrMYECKHUX 3JIEMEHTOB
(UI'3), kateropuu
CJIO)KHOCTH MH>KEHEPHO-
IEOJIOTHYECKUX YCIIOBHM,
(ba3bl HaPSHKEHHOTO
COCTOSIHMSI TPYHTOB;

IIPUPOAY TPYHTOB

YMeTh: CHCTEMAaTU3UPOBAaTh
MaTepuabl HHKEHEPHO-
re0JIOTHYECKUX U3bICKAaHUHI
IIPOLUIBIX JIET, OLICHUBATH
BO3MOKHOCTb UX
HCIIOJIb30BaHUs IIPU
BBIITOJIHEHUH TOJIEBBIX U
KaMepalbHbIX PadoT;
IIPOTHO3UPOBATH BO3MOKHBIE
WU3MEHEHHUS IPUPOIHBIX
YCJIIOBUI TEPPUTOPHH.

Brnanets: 3HaHUAMU O
MOJIEBBIX U J1a00OPaTOPHBIX
UCCIIEIOBAaHUSIX TPYHTOB, 00
00ciIeI0OBaHNY OCHOBAHUH
3JTaHUI U COOPYKEHUH C
ENBIO TTOTYYCHUST UCXOTHBIX
JTAHHBIX

OIIK-5.5.
Beinonnenue 6a30BbIX
W3MEPEHUN TPU  HHYKEHEPHO-

re0JIe3NYECKUX M3BICKAHUAX IS
CTPOUTENILCTBA

3HATh: METOJIBI
reOIe3NUECKUX HAOIIOICHUIH
3a neopmarnuaMu u
ocaJiIKaMHy 3JaHuMN 1
COOPYKEHHI




VYMeTh: OlleHUBAaThL
HE00XO0IUMOCTh YCHIICHUS
OCHOBaHUI 3MaHUI U
COOPYKEHHUM, ONPENIEIATh
HEPaBHOMEPHYIO OCAJIKY,
H3MCHCHHUE OCaJIOK BO
BpEMEHU

Bnaners: MeTomamu pacuera
0OCaJIKy 3JaHUU U
COOPYKEHHI

OIIK-5.6.Beinonnenue
OCHOBHBIX ornepanui
HMHXEHEPHO-TEOJOTUYECKUX
M3BICKAaHUH JJIs1 CTPOUTENILCTBA

3HaTh: CBOMCTBA,
KJIacCU(UKALIUU U
XapaKTePUCTUKHU TPYHTOB,
MOBEJICHUE TPYHTOB MO/
Harpy3Koi, 0COOEHHOCTH
(U3HYECKUX CBOWCTB
CTPYKTYpPHO-HEYCTOHYHBBIX

I'PYHTOB

YMmeTh: onpeaensite GU3NKo-
MEXaHUYECKHE CBOMCTBA
TPYHTOB, OLICHUBAaTh
IIPOYHOCTh, YCTOMYMBOCTh
TPYHTOB B OCHOBaHUU
3IaHUU U COOPYKEHUHN U
OTKOCaX, OIPEIesATh
JABJICHUE Ha OTPaKIa0IIKe
KOHCTPYKUUU, BBIIOJIHSATH
pacyer 0cajoK OCHOBAHUH
COOPYKEHHUI; OIIPENEIIATh
BO3MOKHOCTb OIIaCHOTO
BO3JIEUCTBUSA CTPYKTYPHO-
HEYCTOWYMBBIX TPYHTOB

Bnaners: nH)XeHEPHBIMU
METOJIaMH KOJTUYECTBEHHOMN
OLIEHKH J1e(hOpMallMOHHBIX U
MPOYHOCTHBIX CBOMCTB
TPYHTOB

OIIK-5.7.

JloxyMeHTHUpOBaHue
pe3yJIbTaTOB WHKEHEPHBIX
U3BICKaHUHU

3HAaTh: OCHOBHEIE U
crenuaibHbIe BUIBI
WHXCHEPHBIX U3BICKAaHUI

YMeTb: 0pOpMIISATh OTYETHI
10 WH)XEHEPHO-
r€0JIOTHYECKUM U3bICKaHUs
(B 4aCTHOCTH MTYHKT
«DPU3UKO-MEXaHUYECKHE
CBOMCTBA IPYHTOBY)

Brnaners: 3HaHUAMU
cHelu(pUIECKUX TPYHTOB U
PEKOMEHIALUAMU AJIs1
MIPUHATHUS PELIEHU 1O
paboTe ¢ HUMHU

OIIK-5.8.

3HaTh: 0hOopMIIEHHE OTYETOB




Bri6op  cmocoba
pe3yabTaTOB
U3BICKaHUU

00paboTku
HWHXKCHCPHBIX

10 UHXKEHEPHO-
re0JIOTUYECKUMU
M3BICKAaHUSIM

YMeTb: CTPOUTD IpaduKu
CIIBUT'a, KOMIIPECCUOHHOMN
KPHUBOMW, KPUBYIO
IpaHyJI0METPUIECKOrO
cocTaBa; 0pOopMIISTh
pe3yibTaThl 1a00paTOPHBIX
VCIIBITAHUY TPYHTOB

Bnaners: KOMIBIOTEpHBIMU
IIporpaMMamy,
HEOO0XOUMBIMU U
JOCTAaTOYHBIMM IS pacyera
YCTOMYMBOCTU U IIPOYHOCTH
TPYHTOB, Aedopmarimii
I'PYHTOB, KOHEYHOH OCaIKU
IPYHTOB OCHOBAHMS 3[JaHUI
U COOpYXEHUH, ITyOUHBI
3aJ105keHus PyH1aMEeHTa

OIIK-5.9.
Bremonaenune
pacueToB
pe3yIbTaTOB
H3BICKAaHHUI

TpeOyeMbIX
00paboTKu
WHKCHEPHBIX

JUTSL

3Hath: QPU3UKO-
MEXaHUYECKHE CBOMCTBA
TPYHTOB U CIIOCOOBI X
onpeeaeHus

YMeTh: onpeaenarb Gu3nKo-
MeXaHWYeCKHe CBOMCTBA
TPYHTOB, ONPEAEISATh OCAIKY
31aHUA U COOPYKEHUS
METOJaMH ITOCIIOMHOTO
CYMMHUPOBAHUS U
SKBUBAJICHTHOI'O CJOS

IpyHTa

Bnanets: MeTogamu pacuera
HaIpsHKEHHO-
nepOopMUPYEMOTO COCTOSHUS
IPYHTOBOT'O MaccHBa,
OLICHKH MTPUTOJHOCTH
ITPYHTOB CTPOUTEIBLHON
MJIOMIAJIKH B KAYECTBE
OCHOBAaHUM 3aHUI U
COOPYKEHHI

OIIK-5.10.
Odopmnenre U TpeaCTaBICHUE
pe3yJIbTaTOB WHKEHEPHBIX
U3BICKaHUHU

3HaTh: CUCTEMY KOHTPOJISA
KauecTBa U IPUEMKHU
TOJIEBBIX, J1a00PAaTOPHBIX U
KaMepaJbHbIX paboT

Ymets: opopmisATh
PE3YNbTaThl MOJIEBHIX,
71a00paTOPHBIX U
KaMepallbHbIX padoT;
MIPOBOJIUTH CTATHCTUYECKYIO
00pabOTKy JaHHBIX

Brnaners: 3HaHUAMM 110




coOJTI0IeHNI0 TPeOOBaHUMN K
TOYHOCTH U 00€CIIEUEHHOCTH
JAHHBIX U XapaKTEPUCTHK
TPYHTOB TOJIY9aeMbIX IO
pe3yibTaTaM MHKEHEPHBIX
M3BICKaHUH

OIIK-5.11.

KoHTpoib cobimroieHuss oxXpaHbl
TpyJa TpU BBIIOJIHEHHH padoT
110 MHKCHCPHLIM M3bICKAHUAM

3HaTh: MEPOIIPUATHS 11O
obecriedeHn o 6e30MacHbBIX
yCIIOBUII Tpya MpH
MPOBEICHUH J1a0OPATOPHBIX
¥ TIOJICBBIX MCIIBITAHUI
IPYHTOB

YMETh: MOJIB30BATHCS
npubopamu,
00opyIOBaHUEM,
WHCTPYMCHTAMH,
HEOOXOIMMBIMU IS
UCIIBITAHUU TPYHTOB

Bnanerts: cBeneHusIMU O
MOBEPKE HEOOXOIUMBIX
CPEICTB U3MEPEHUN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Monayab Bun . HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTpOIH
y4eOHol . Cemectp baanel | UHTepakTuB, 4.| (HauMMEHOBaHHE
(paznen) (yueoHoOii padoThI) .
padoThI OLIEHOYHOI'0
cpeacTsa)
Pazgen 1. Jlek 1 Tema 1.1. IIpoucxoxaeHue rpyHTOB. 4 2 - Busyanbnas Tect
[Ipupona, CocTaBHBIE 2JIEMEHTHI TPYHTOB. JIEKIMS
(buznueckue Tema 1.2. CTpyKTypHBIE CBA3U, CTPOEHUE
CBOMCTBA U COCTOSIHME TPYHTOB.
CPYHTOB Tema 1.3. OcHOBHBIE pU3UYECKHE
XapaKTEPUCTUKU TPYHTOB.
Knaccudukanus rpyHToB
Pazgen 2. Tema 2.1. O0mMe MONOKEHUS.
OcHOBHBIE JedopmupyemMocTh TpyHTOB.
3aKOHOMEPHOCTH Tema 2.2. IIpo4HOCT TPYHTOB.
MEXaHUKH [IpenenbHOE CONPOTUBIIEHUE TPYHTOB
TPYHTOB CABUTY. Y CJIOBUSI IPEAEIBHOTO
PaBHOBECHUS JIJISl CHIMTYYUX U CBSI3HBIX
rpyHTOB. I3MeHEeHNe MPOYHOCTHBIX
CBOMCTB IPYHTOB IIPU TUHAMUYECKUX
BO3JICUCTBUAX
Tema 2.3. BogonpoHUIIa€MOCTh TPYHTOB.
3aKoH JaMHUHAPHOW (pUIBTpanuy.
D¢ heKTUBHBIE U HEUTPATbHBIE TaBJICHUS
B IPYHTOBOM Macce.
Tewma 2.4. CtpykTypHO-(ha3oBas
nedopMupyeMocTh TpyHTOB. [TpuHImMI
nuHeHoi neopmupyemocti. OCHOBHBIE
pacyeTHbIC MOJICIIA TPYHTOB
Paznen 3. Jlex 2 Tema 3.1. OCHOBHBIE MOJOKEHUS. 4 2 - BusyanbHas Tect
Onpenenenue Onpenenenre HaPSHYKEHH 10 MOI0IIBE JIEKIASA

HaIpSDKEHUN B

(GyHIaAMEHTOB U COOPY>KEHHIH.




®opMbl TEKYLEro

Bun . KOHTPOJISA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
y4eOHoi . Cemectp baanel | UHTepakTuB, 4.| (HauMMEHOBaHHE
(paznen) (yueoHoOii padoThI) .
padoThbI OLICHOYHOI0
Cpe/cTBa)

MacCcuBax Tema 3.2. OnpeneneHue HaNpsHKEHUN B
CPYHTOB TPYHTOBOM MAacCUBE OT I€MCTBUS MECTHON

Harpy3Ku Ha ero noBepxHoctu. Meron

YIJIOBBIX TOYEK.

Tewma 3.3. Onpenenenue HanpsKEHU B

MAaCCHBE IPYHTOB OT JICUCTBHUS

COOCTBEHHOTO Beca.

Tema 4.1. OcHoBHBIE MON0)KeHMS. Da3p

HaIPSKEHHOTO COCTOSIHUS TPYHTOB.

UTUYECKHE Harpy3KH Ha TPYHTHI

K y YVH

OCHOBaHUs. PacueTHOE cONpOTUBIICHNE

TpyHTa
Paznen 4. Tema 4.2. IlpakTuyeckue crnocoos
[IpouHoCTB, pacuera Hecyuieil cnocoOHOCTH U
YCTOWYUBOCTD YCTOWUYMBOCTU OCHOBAHUMU. Y CTOMYHUBOCTD
TPYHTOBBIX OTKOCOB U CKJIOHOB.
MacCHUBOB U Tewma 4.3. JlaBieHHe rpPyHTOB Ha
NaBJIICHHUE Ha OrpakJaroLIe KOHCTPYKIIMH U
OTpakKICHUS TPYOOTIPOBO/IBI

Tema 5.1. OcHOBHEBIE TTONOKEHUA. BUabI 1
Pazpen S. MPUYHHBI nepopmanuu TPYHTOB.
Jlepopmarumn Hedopmarun moisydecTd U METOABl HX
TPYHTOB U OTHMCaHUS.
jpacyeTr 0cazoK Tewma 5.2 MeToibl (MOJ€IM) ONIpEACTICHUS
(hyHIaMEHTOB nedhopmaruii TpyHTOB

Tema 5.3. Pacuer ocanku (yHIamMeHTa 1o
METOAY IOCIIOHHOTO CYMMHUPOBAaHUS.
Tewma 5.4. Pacuer ocanku pyHmamMeHTa mo




®opMbl TEKYLEro

Bun . KOHTPOJISA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
(paszen) y4eOHoi (yaeOmoi pa6oTs) Cemectp .. baanel | UHTepakTuB, 4.| (HauMMEHOBaHHE
padoThI OLIEHOYHOI'0
cpeacTBa)
METO/Ty SKBUBAJICHTHOTO CJIOSI TPYHTA.
M3menenue ocaiok BO BpEMEHH
Jla63 1 Ornpenenenue rpanyJIoOMETPUUECKOTO 4 2 - - Otyer no
cocTaBa rpyHTa. nabopaTopHOI
pabore. Komnoksuym
J1a63 2 OrnpezenieHre BECOBOW BIAXKHOCTH 4 2 - - Otyet no
rpyHTa. OnpeneiaeHne XapakTepHbIX nabopatopHoit
BJIAKHOCTEH IpyHTa. pabote. KomtokBuym
JIa63 3 Omnpenenenre IIOTHOCTH TPYHTOB (B TOM 4 2 - - Otuer no
YHCIIe MIIOTHOCTH YaCTHIl TPYHTA nabopaTopHOI
MUKHOMETPUYECKUM METOJIOM). pabote. KomiokBuym
Ip3 1 Ompenenenue nokazarenei GPu3nuecKux 4 2 Otyet o
CBOMWCTB rpyHTOB. Omnpenienenue PaKTUYECKOM paboTe
MIOKa3aTesIel MEXaHNYECKUX CBOMCTB
TPYHTOB
[p3 2 OmnpeneneHre HaNPsHKEHUN B MacCUBE 4 2 - - Otuet no
TPyHTa OT COBMECTHOTO JICHCTBUS PaKTUYECKOM paboTe
COCPEIOTOYEHHBIX CHUII
I1p3 3 Ornpenenenne yCTOMUUBOCTH OTKOCA 4 2 - - Otuer no
MpakTU4YecKor padoTe
Cp N3ydenne koHcmnekTa jekiuii. [Touck 4 30,75 - - Tect
JOTIOTHUTEIbHOU WH(OPMAIIUU TI0 TEMaM
JICKIUH.
Cp [ToaroToBka oTyera mo J1a0OPaTOPHBIM 4 30 - - Tect

paboTam U U3y4eHHE JOMOTHUTEIHLHOTO
MaTepuaia 1o TeMaM: OIpeeIeHNe
MaKCHMaJIbHO! IJIOTHOCTH U
ONTUMAJILHOW BJIQ)KHOCTH IPYHTA,




Monayab
(paszaen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus, 4.

®opMbl TEKYLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

onpeneneHue kodddurmenta GpuIbTPAIN
TPYHTA; OIpEIEIIEHUE yrila eCTECTBEHHOTO
OTKOCa [ECYaHOTO TPYHTA; ONPEICIICHHUE
nehOpMaIMOHHBIX XapaKTePUCTHK TPYHTA
METOIOM KOMITPECCHOHHOTO CXKATHSI;
oTpesieNIeHUe TIPOTHOCTHBIX
XapaKTEPUCTHK TPYHTA METOJIOM
OJTHOTIJIOCKOCTHOTO Cpe3a

Odopmnenne mnpakTUYecKod padOTHl H
W3Y4YEHHE JOIOJIHUTEIBHOIO MaTepuaia
[0 TE€MaM: ONpEeJEJEHUE HANPSKEHU B
MacCHBE TPyHTa METOJOM YTJIOBBIX TOYECK;
Omnpe/ieJIeHue JaBJiI€HUS Ha MOANOPHYIO
CTEHKY: OIpeAeJIeHUEe OCAaJKU OCHOBAHMS
METO/IOM MOCIOWHOTO0 CYMMHUPOBaHUS

30

Tect

[Ipomexxyrounas
aTTecTanus

3auer

0,25

Hroro:

108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B npomecce wu3ydeHHMs AMCUMIUIMHBI HCHOJB3YIOTCS CIEAYIOIMIME 0O0pa3oBaTeNbHBIC
TEXHOJIOTUHU:

- TEXHOJOTWU TPAJUIMOHHOTO OOy4YeHHs; B (opMe JEKIUH, MPaKTHUECKUX 3aHATUH U
CaMOCTOSITENIbHON PabOThI CTYAECHTOB;

- UHTEPAKTUBHBIE TEXHOJIOTUHU — BU3yaJlbHas JICKLUS.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Meroanueckue peKOMEHAAINY JJIs [IPEnoaBaTeliel Mo MPOBEICHUIO JIEKITUN

1. [lepen HauaaoM JEKIUU peKOMEHAYeTCs ChOPMYIHUPOBATh LEIH U MPAKTUYECKYIO
3HAYMMOCTb PACCMATPUBAEMBIX BOIIPOCOB.

2. Bce paccmarpuBaemble METOABI pEHICHHS 3a/lad PEKOMEHIYEeTCs JOBOJIUTH [0
YETKHX, JJAKOHUYHBIX AJITOPUTMOB.

3. B KoHIle JeKIUN PEeKOMEHIyeTCs MOJBECTH HTOT MO PACCMOTPEHHOMY MaTepuaiy,
aKIICHTUPOBATh BHUMAHHUE HA TIOJYUCHHBIX PE3yJibTaTaX, OKa3aTh X B3aUMOCBA3b C OCTAIbHBIMU
uH(GOPMAllMOHHBIMU  OJOKAaMHM H HMX MeCTO B 00meM UH(GOPMAIMOHHOM TMPOCTPAHCTBE
JUCIIUATIITUHBI.

Metoanueckue peKOMEHIAIMH ISl PENoAaBaTes e Mo MPOBEACHUIO TPAKTUUYECKHUX
3aHATUH

1. [TpakTHdeckne 3aHATHS PEKOMEHIYeTCS HAYMHATH C (POPMYTHUPOBKH TEMBI, IEIIN
3aHATHUS U KPaTKOTro 0030pa METo/1a peIcHusI.

2. OObsiCHEHHE 3a/laui-TPCHAXKEpPA PEKOMEHAYETCS TPOBOJHUTH, CTPOTO COOIIOAAs
QITOPUTM METOIa, aKIIEHTUPYs BHUMaHUE Ha HauOoJiee CII0KHBIX MOMEHTAX.

3. 3akperuieHue 3HaHUM 10 TEeME€ 3aHSATHS PEKOMEHIYETCS MPOBOJUTH HA THUIOBBIX
3a/1auax JJisg CaMOCTOSITENIbHOTO PELIEHUs C OLIEHKON pe3yIbTaToB.

MeTtoaudyeckue PCKOMECHOaIUN IJIsd npenoz[aBaTeJIeﬁ 10 IPOBCACHUTO J'Ia60paTOpHBIX

3aHATHI
1. Jns mpoBeneHus: 1a00paTOPHBIX 3aHATUNA PEKOMEHIYETCS pa3leNiTh TPYMIbl Ha
noArpymnmbsl. MakcuMaibHOE KOJTUYECTBO CTYACHTOB B moarpytmre — 15.
2. JlabopaTopHble 3aHATHS PEKOMEHIYeTCS HauyuHaTh C (POPMYIHPOBKU TEMBI, HEIH
3aHATHSA.
3. B xonme mnabopaTopHOro 3aHITHS PEKOMEHIYETCs TMOJBECTH HUTOr Mo paboTe,

AKINCHTHUPOBATh BHUMAHUC HA TOJTYYCHHBIX PE3yJibTaTax.

MCTOI[I/ILICCKI/IG YKa3aHud AJ1s1 OCBOCHUSA TEM

1. W3y4yeHne TeOpeTUYECKOM 4acT TEMBI KaKJI0T0 paszeiia CIEAyeT Cpa3y 3aKpeIlIsTh
Ha BBINOJIHEHUH J1a00paTOPHBIX padOT MO TaHHOM TeMe.
2. IIpy wm3ydyeHMH MaTepuana HUCIOJIb30BaTh JIEKIMOHHBIM MaTepual U MaTepuall

O6ubmmoTeyHoro GoH/Ia 1Mo TAHHOW TEMAaTHKeE.

MeTtoauueckre yKa3aHus K BBIITOJIHEHUIO J1a00paTOPHBIX paboT

1. OTueT npencTaBiseTcs B Ie4aTHOU opme.

2. [Tpu cnave oTyera CTyA€HT OTBEYAET HA BOIIPOCHI MpENoiaBarest o TeMe paboThl B
yCTHOM (hopMe, CIOTIB3Ys OTUET Mo JadopaTopHOil padore.

3. K cnmaue otdera nomyckaroTcs CTYAEHTHI, UMEIOIINE BBIITOJHEHHYIO J1a0OpaTOPHYIO

pa60Ty B COOTBCTCTBHHU C Tpe60BaHI/IHMI/I K COACPIKAHUIO U O(I)OpMJ'ICHI/IIO.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
(WJIK ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-5 TecToBBIE 3aMaHUS
Komrnekt 3aanuil 111 pakTHYECKON
paboThl
OT4eTsI 10 JIabopaTOPHBIM paboTaM.

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. TecToBbBIC 3aJaHUA

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

Monyns |. [Ipupoaa, ¢pusznueckue cBoOcTBa IPYHTOB

1.

o
O]
o
o

2.
o
o

®©

o

3.

Ea

© 0 @ ©°

KonuuecTBo kitaccoB, Ha koTopsle, cornacHo 'OCT 25100-2011, nensitcst Bce rpyHTBI IO
o0I11eMy XapakTepy CTPYKTYPHBIX CBSA3EH.

2
3
4
5

Hpouecc YMCHBIICHUA 00bEMA TTIMHUCTOTO I'pYHTA IIPU BBICBIXaHWHW HA3bIBAIOT:
OCaJKOU

MPOCATKOU

yCaJKoi

OoCeJaHuEM

OcHoBanuem 3JJaHUM Ha3bIBAIOT:
MacCCHUB I'PYHTa, HaXOISIIHANCS HETIOCPECACTBCHHO I10J] COOPYKCHHUEM

MacCCHUB I'pyHTa, HaXO)ISIIIII/IfICﬂ HETIOCPECACTBCHHO IO COOPYKCHUCM WJIN PAAOM C HUM,
KOTOpBIfI ,I[C(I)OpMI/IpyeTCH oT YCI/IJ'II/II\/’I, nepeaaBacMbIX €My C IIOMOMIBIO (I)YH,I[aMeHTOB

IIomaaKy CTpoOuTCIbLCTBA

MOJI3EMHYIO YacTh 3/1aHUS WM COOPYXKEHUS, CIYKaIIYIO0 Ul Mepeladyll YCUIUN Ha TPYHTBI U
0oJiee paBHOMEPHOT'O MX pacrpeieeHus

3aKOHOMCpHOC PAaCIOJIOKCHHUEC PA3JIMYHBIX IO KPYITHOCTH U (I)opMe MHHCPAJIBbHBIX YaCTHIL
HJIN OTACJIbHBIX arperaToB YaCTHII, HA KOTOPLIC I'PYHTHI MOT'YT paclialaTbCs, HA3bIBACTCS:

TEKCTYpOU IpyHTa
CTPYKTYpOU IpyHTa
dpaxueil rpyHTa
CJIOEM TPYHTa




5. OCHOBHBIMH CTPYKTypaMH I'PYHTOB SIBISFOTCS:
M corooGpasuas

M xnonbeBugHAs

O cioucras

M sepuucras

[0 nenrounas

6. I'pynT umeet cnenyronue xapakrepuctuku: Wi =0,45; Wp=0,25; W=0,35. Onpenenutsb
YUCIIO TIACTUYHOCTH.

o 2

o 0,7
o 05
®0,2

7. Y IeNbHBINA BEC TPYHTA C YYETOM B3BEIIUBAIOIICTO ACHCTBUS BOJIBI IIPU YACIHHOM BECe
gactun rpynTa ys=27 kH/M3, ynensHOM Bece Bomsl yw=10 kH/M3 1 koaddunmente
nopucrtoctu €=0,7 paBeH:

® 10 kH/™m®
o 8,4 xkH/™M
o -5,6 kH/™M®
o 14 xkH/M®

MOI[y.]'IL Il. OcHOBHEBIE 3aKOHOMCPHOCTH MCXAaHUKHU I'PYHTOB

8. MexaHuueckue CBOWCTBA IPYHTOB:

O TMPOYHOCTb, AePOPMUPYEMOCTb, MIIOTHOCTh
O TIOTHOCTB, CKaTHe, 1e(OPMUPEMOCTh

O TMPOYHOCTH U MJIOTHOCTD

®© npoyHOCTH U 1eHOPMUPYEMOCTD

9. KoMIpeccuoHHOE C)kaTHe TUCIIEPCHOTO IPYHTA B OJIOMETPE MPOUCXOIUT 32 CUET:
© ymeHblIIeHUS 00BEMa TIOP TPYHTA

O C)KaTus TBEPJbIX YACTHUI TPYHTA

O CJIIBUTa TBEPJbIX YAaCTHUI] NP OOKOBOM pacUIMPEHUU TPYHTA

O cXarTus BOJbl B 00paslie rpyHTa

10. O0beM npUTOKa BOJIBI B KOTJIOBAH MOYHO MOJICUUTATh, UCIIOJIB3YsI 3aKOH:
©® Jlapcu

o Apxumena

o bonna-Mapuorra

o Ilackans

11. K HeBopoNpoHUIIaeMBIM IPYHTaM OTHOCSATCSI TPYHTHI € KO3 (PUIIMEHTOM
GmIbTpanuu K¢ (M/CyT):

o >30

o 3-30

o 0,3-3,0

©® <0,005



12. Mertoapl onipeniesieHus MOAYJ s AehopMaIiiu.
M KOMIIPECCHOHHBIE UCTILITAHUS B OJOMETPE

O apeomerpruecKue UCIBITAHUS

M mosneBoit METO ¢ TOMOIIBIO IITAMITOB

M npeccroMeTpryecKre UCTIBITAHUS

M meTox 30HAMpOBaHMS

O nukHOMETpUYECKHUiT METON

13. XapaKTepUCTUKU TPYHTA, KOTOPBIE OIIPEACISAIOT UCIIBITAHUAMU I'PYHTA HA
CIBUT.

M yron BHyTpEHHETO TPEHUS
O nopucrocTb

O koaddunmenT mopucTocTu
O moTHOCTH

O ynenbHbI Bec

M ynenbHOE crieruienue

Monyins 1. Onpenenenve HanpsKeHU B MaccuBax I'PYHTOB

14. Teopust MEXaHUKHU TPYHTOB, KOTOPasi IPUMEHSAETCS JUIsl pACYETOB KOHEYHBIX
HaNpsDKEHUH TPYHTA U CTa0MIIM3UPOBAHHBIX OCAJIOK.

O 3KBHMBAJICHTHOI'O CJIOS

O (UIBTPAITMOHHOW KOHCOIUAAITUN

®© nuHeliHOTO AehOPMUPOBAHUS TPYHTA
O TPEeneNbHOro paBHOBECHUS

15. CornacHo nepBoMy MOCTYJIaTy TEOPUU YIIPYTOCTH MEX]y HANPSKEHUSIMU U
nedopmarusamMu:

O CyIIEeCTBYeT oOpaTHasi 3aBUCUMOCTb

O HET 3aBUCHUMOCTHU

O CYIIECTBYET KpUBOJIMHEHHAs 3aBUCIMOCTb

© cymiecTByeT npsmas 3aBUCHMOCTh

16. Harmpsixenus 110 noBEpXHOCTH B3aMMOIEHCTBHS KOHCTPYKIIMM C MACCUBAaMU
TPYHTA.

O TJIaBHBIE

O KacarejbHbBIE
® KOHTAaKTHBIE
O HOpPMAaJIbHBIC

17. HpI/I OIMPCACIICHUN HAIIPSAKCHUSA OT COOCTBEHHOTO Beca CJIOs IIECYaHOTO T'pyHTa,
JICKAIICTO HUKE YPOBHSA IMOA3CEMHBIX BOJ, UCIIOJIB3YCTCA BECIIMYNHA YICIBbHOI'O BECA:

® rpyHTa BO B3BEIICHHOM COCTOSIHUH
O TPYHTa B IPUPOJIHOM COCTOSHUU

O CyXOro rpyHTa (CKejeTa rpyHTa)

O YacTHll IpyHTa



18. C y4eToM BIIMSIHUS TPUTPY3KH OT COCETHUX (hYHIAMEHTOB B TPYHTE MO/
MOJIONIIBOM TIPOSKTHPYEMOT0 (DYHIAMEHTa YBEITHUUBACTCS:

© JOMOJIHUTENBHOE JaBJICHHUE

O HaIpsbKeHHe OT Beca rpyHTa

O cpeaHee HallpsDKEHHE OT BHELIHUX Harpys3ok

O MaKCUMAaJIbHOE HalpsHKEHUE OT BHEIIHUX HATPY30K

Monyins V. IIpouHOCTb, YCTONYMBOCTH IPYHTOBBIX MaCCUBOB U JIaBJIEHUE IPYHTOB HA OTPAXKICHUS

19. Hazoswure ¢a3bl HanpsHKeHHO-1€(OPMUPOBAHHOTO COCTOSIHUSA TPYHTA.

©® ¢a3za ymorHenus, ¢a3a caBUroB, asza BeIIOpa

o (aza yrmoTHeHus, ¢aza cTabuIM3aluu

o (aza ynpyrux aedopmanmii, paza miactTuaeckux nedopmaruii

o (aza cTpykTypHOIl MpoYHOCTH, (ha3a 00pa3oBaHMs 30H CIBUTOB, (pa3a OCTATOYHBIX
nedopMaruit

20. ®a3pl HaNPsSHKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUS TPYHTA — 3TO:

O KpHBas «HArpy3ka-ocajika», MoJdy4eHHas Mpu KOMIPECCUOHHOM HCTBITAaHUH

O KpHBas «HArpy3Kka-ocajikay, 1arias HHHOPMAIIUIO0 O COOTHOIICHHH YIIPYTUX B OCTATOYHBIX
nehopmarusax

O KpHBas 3aBUCMMOCTH OCAJIKH IITaMIIa, XapaKTePU3YIOIIasicsi ObICTPHIM HApaCTaHUEM OCAKU
C YBEITUYCHHUEM HaArpy3KH

21. Teopust MEXaHUKU TPYHTOB, KOTOpasi IPUMEHSETCS JUIsl paCYETOB HECYyIIen
CIIOCOOHOCTH, POYHOCTH, YCTOMUMBOCTH U JABJIECHUS IPYHTA HA OTPaKICHUS.

O OKBUBAJIECHTHOTO CJIOS

O (UIBTPAIIIOHHON KOHCOJIHIAINN

O JHHEHHOTro AeOpMHUPOBaHHS TPYHTA
® npenenbHOrO PaBHOBECHS

22. HavanpHast kpuTHyeckas Harpy3Ka — 3TO JaBJIE€HUE COOTBETCTBYIOIIIEE:
o ¢a3e BeIMHUpaHUs

o Hauaiy ¢a3bl YIUIOTHEHUS

© xoHIly (a3bl YIUIOTHEHHUS

o (haze cIBUTOB

[TpenenbHast KpuTHUYECKask Harpy3Ka Ha IPYHT COOTBETCTBYET:
KOHILY (pa3bl CIIBUT'OB
KOHITY (a3bl ynpyrux aedopmaruit
KOHITY (ha3bl yIJIOTHEHUS
Hayvaiy (as3bl CABUTOB

OOO@&

24. Y CcTOMYNBOCTL OTKOCA 03HAYAET:

O COCTOSIHHE TPYHTOBOTO MacCHBa, IPH KOTOPOM B KaXI0H TOYKE OTKOCA TPYHT HAXOIUTCS B
MpeIeTbHO HANPSXKEHHOM COCTOSTHUU

O COCTOSIHHE, KOTOPOE UMEET MECTO B MacCHBE IPYHTA, KOT/Ia CTEHBI HET, a TOBEPXHOCTh
TPYHTOBOT'O MacCHBa rOPHU30HTAIbHA

® cocrosiHME paBHOBECHUsSI MacC IPYHTa, CJIararoliero 0TKoc, 0e3 Mpu3HaKoB JeopManui,
CMEIEHNH U T.1I.



O Korzga B MaCCHUBC FPYHTa C.HaI‘aIOH_[I/Iﬁ OTKOC HC€ BO3HHMKACT HHU aKTUBHOI'O, HU ITIACCUBHOI'O
NAaBJICHUU

25. Jnst onpenenenys qaBieHUs Ha TOAMOPHBIE CTEHBI UCIIONB3YETCS TEOPHUS:
O TUJIACTUYHOCTHU

®© mnpeaesbHOTO PAaBHOBECHSI IPYHTA

O JIMHEHHOro NehOpMUPOBAHUS TPYHTA

O (QUIBTPAIIMOHHON KOHCOIUIAINH

26. [TaccuBHOE naBieHUE TPyHTA.

O JaBlIEHUE TPYHTA HA MOATIOPHYIO CTEHKY

© naBjeHUE MOJAMOPHON CTEHKH Ha FPYHT

O aKTHBHOE JIaBJICHUE, HO B 00OpaTHOM HaIpaBJICHUH

o OOKOBOE JaBJCHHE IPYHTA B MPEACTHLHOM COCTOSIHUU

Monyis V. Jlepopmanmu rpyHTOB U pacyeT 0CaaoK PyHIAMEHTOB

217. Jedopmaruu rpyHTa, BhI3bIBAEMbIE IOHUKEHUEM YPOBHS TPYHTOBBIX BO/I,
Ha3bIBAIOTCH. . .

O MpoBaJaMu
O MpocaJKaMH
O ocaaKaMu

® ocegaHusAMU

28. Jedopmanuu, KOTOpbIE MOT'YT pa3BUBATHCS B TPYHTAX MPU YBEIUYEHUU UX
0o0beMa 13-3a MOBBIIEHHS BIAXKHOCTH.

O IUTACTHYECKHUE
O YIUIOTHEHHUSI
© nalyxaHus

O TPOCAIKH

29. VYBenuyeHne oobeMa BOJOHACHIIIIEHHOTO IPYHTA IPH €0 IPOMep3aHuu
HPUBOJUT K MOSBJICHUIO AeopmMaruii. ..

o HalyxaHus
O MPOCATKH
O YIUIOTHEHUS
© nydeHus

30. Pe3koe 3amaunBaHMe J1€CCOBBIX TPYHTOB BBI3BIBAET JAe(hOpMAIIHH. . .
o HalyxaHus

©® npocaaku

O TUTaCTHYECKHe

O YIUIOTHEHUS

31. Omnpenenenne ocaaky rpyHTa NpY CILUIOIIHON paBHOMEPHO pacIpeeIeHHON
Harpyske He TpeOyeT MCIIOIb30BaHUs TAKUX XapaKTEPUCTHK TPYHTA, Kak...

O koaddunmeHt cxxumaemMoctu Mo
O koaddummeHT OTHOCUTETBHON CKUMAEMOCTH My
M BnaxxHOCTHL



M rpanynomerpudeckuii cocras
O momyns o6mux nedopmaruii Eg

32. MeTo/1, KOTOPBIM MOYKHO OIPEIEIUTh OCAIKy OCHOBaHUS (yHIaAMEHTa C YIETOM
BIIUSTHUS COCEAHUX (DYH/IAMEHTOB.

O METOAOM ITOCJIEA0BATCILHOTO HpI/I6JII/I)KeHI/ISI
O METOAOM CCKYIIUX OTPE3KOB

® MCTOJIOM YTIJIOBBIX TOYCK

O MCTOAOM YIJIOBBIX JIMHAMN

33. Harpyska ot cronbouaroro ¢pyHaaMeHTa Ha TPYHT OCHOBAaHHUS IJIOTHOCTHIO p=2,0
1/M° cocrasister 320 xkH. TTnomans dbynmamenTa A=2 M2. Ocajika OCHOBAHHUS Ooyner
TEOPETUYECKH OTCYTCTBOBATH MPU MUHUMAIILHOM 3ariyO0JICHHH MOIOMIBBI (yHIaMEHTA
pPaBHOM:

o6
®8
o 10
o 12

34. IupuHa nogoumBsl nepBoro GpyHaamenTa b1=1wm, mupuHa MOIOMUIBEI BTOPOTO
dynnamenta b=2m. Ha kax/plif u3 QpyHIaMEHTOB JEHCTBYET COCPEAOTOUCHHAS HArPY3Ka,
N1=500xH 1 N2=1000xH, coorBercTBeHHO. [IpH paBHBIX TPYHTOBBIX YCIOBHIX OOJBIIYIO
0CaJIKy AacT OCHOBAHUE:

O mepBoro ¢pyHaaMeHTa

©® BroOporo ¢yHgamMeHTa

o 00a roJy4yar OANHAKOBYIO OCAIKY

o mnepBoro ¢pyHIaMeHTa B JIBa pa3a 00Jbllie, 4eM BTOPOTo

Kpurepunu onenkmn:

DOopMBI TEKYILIETO VYcenoBus nomycka Kpurepun n HOpMBI OLICHKH
KOHTPOJIA
PyGexHbie TecTsl As JlomyckatoTes Bce | - OLIEHKA «3a4T€HO» BBICTABIIACTCS CTYJCHTY,
CaMOKOHTPOJIA 110 TEMam €cII BEpHO BhINOJIHEHO 6osee 50% TecToB;
TEOPETUYECKOTO - OLEHKAa «HE 3a4TE€HO» BBICTABIACTCS
Marepuania. CTYIEHTY, €CIM BEepHO BbINOIHEHO 50% n
MEHEE TECTOB.

7.2.2. OTueTsl N0 JadopaTopHbIM padoram. KostokBuym

(Haumenosanue oYeHouHo20 cpeocmea)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

JlabopaTopnasi padora Ne 1 «OnpenesieHne rpaHyJI0OMeTPHYECKOr0 COCTaBa NMeCYAHOI0
TpyHTa»

Crpykrypa paboThl:

1. Ilenwu m 3amaymn.

2. HeobOxomumoe 000pyI0BaHUE H MAaTEPHATIBL.

3. Xon BbINONHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbpTaThl aHaIN3a PETUCTPUPYIOT B KypHAJE.



Bormpocsl o maboparopHoii padbore:
1. Yro nokaspIBaeT rpaHyJOMETPUUECKHI cOCTaB?
2. Kakum oOpa3om npoBoasT 0TOOp cpeAHeid MpoOkl IPYHTA Uil CHTOBOTO aHaIHU3a?
3. C xako# 1eNbI0 ONPEIeNSIOT TPAHYIOMETPUYECKUN COCTaB TpyHTA?
4. Kak BBIIOJHSIOT pa3ziefieHue rpyHTa Ha ppakuuu’?

JlaGoparopHasi padora Ne 2 «OnpenesieHue BeCOBOM BJIAKHOCTH IpyHTa. OnpeneeHue
XapaKTePHbIX BJIAKHOCTEN T'PYHTAa»

CtpykTypa paboThI:

1. Ilenu u 3agaum.

2. Heobxomumoe 06opyaoBaHUE U MAaTEPHUATIBL.

3. Xo BBIMOJTHEHUS PaOOTHI.

4. O06paboTka pe3yabTaToB. Pe3ynbTaThl aHATN3a PETUCTPUPYIOT B KypHAJIC.

Bomnpocs! o nabopatopHoii padoTe:

Uro Takoe BIaXXHOCTh TpyHTA?

J1J1s1 4ero ciy>KUT SKCUKATOpP?

Kak Bnusier yBennyeHue BIaKHOCTH Ha €r0 CTPOUTENbHbBIE CBOWCTBA?

C kako# 1enblo onpeeseTcss IPUPOHAs BIAXHOCTh rpyHTa?

Uro Takoe MiIacTUYHOCTh TpyHTA?

Uro sBiIsSIETCS] MPUUMHOMN Pa3IMUHBIX BEJIMUMH YUCIIA TNIACTUYHOCTH B TJIMHUCTHIX
rpyHTax?

UTto Takoe rpaHuIlbl TEKYYECTH U pacKaThIBaHUs?

8. Uewm xapakTepu3yeTcsi COCTOSIHIE U BUJ] TTIMHUCTHIX TPYHTOB?

ogakrwdE

~

JlaGopaTopuas padora Ne 3 «OnpenesieHne NJIOTHOCTH rpyHTa. Onpenesnenne
IUVIOTHOCTH YaCTHI] TPYHTA MUKHOMETPUYECKHM METOA0M»

CtpykTypa paboThI:

1. Tenu u 3amaum.

2. Heobxoanmoe o0opyaoBaHHE U MaTEpUAIIbI.

3. Xon BBITOJHEHUS PaOOTHI.

4. OO0paboTka pe3ynbTaToB. Pe3ynbTaTsl aHaNM3a perucTpUPYIOT B XKypHAIe.

Bomnpocsl o nabopatopHoii paboTe:
1. Yto Ha3BIBAIOT MJIOTHOCTHIO TpyHTA?
HazoBute meTozas! onpeneneHus MIOTHOCTH TPYHTA.
Ot xakux ¢akTOpOB 3aBUCUT IIOTHOCThH TpyHTa?
Kakas B3auMOCBSI3b MEX/1y IUNIOTHOCTBIO U YJEJIbHBIM BECOM I'pyHTa?
C Kako# 1EbI0 ONMPeeNsaeTcs MIIOTHOCTh TPYHTA?
Yro GoJblle MIIOTHOCTh TPYHTA WM TUIOTHOCTD YaCTHI] TpyHTa?
YTto Ha3bIBAETCS MNIOTHOCTHIO YaCTUI] TPyHTA?
B kakux npeznenax u3MeHSTCA IJIOTHOCTh YaCTHILL TpyHTA?
OT KakuX BEJIMYUH 3aBUCHUT IIOTHOCTh YACTHI] TpyHTa?

©CoNoOR~WN

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

1. OTuer npencTaBiseTcs B IEYaTHOM BUJIE.

2. [lpy cmade oTYeTa CTYIEHT OTBEYAaET HAa BOMPOCHI MpENoJaBaTelss IO TeMe
n1abopaTopHOil paboThI B ycTHOM hopme.



3. K cmade otdera momycKarOTCs CTYACHTHI, UMEIOIINE BHITIOTHEHHYIO Ta0OPaTOPHYIO
paboTy B COOTBETCTBUU C TPEOOBAHUSAMHU K COJICPKAHUIO U 0()OPMIICHHIO.

Kpurepun oneHku:

- «3a4TeHO» - J1abopaTopHas paboTa BHINOJIHEHA B COOTBETCTBUHU C MCXOAHBIMU JaHHBIMU, B
pacucTax HC BLIABJICHLI OI_HI/IGKI/I, IIpU 3alIUTEC pa60TBI CTYACHT ITOKAa3bIBACT 3HAHWUC U IMOHUMAHUC
IPE/ICTaBICHHOTO MaTepuaa, 1aeT OTBETH Ha BOIIPOCHI;

- «HEe 3auTeHo» JaboparopHas paboTa BBIOJIHEHA C TpyObIMM OIIMOKAMU WM HE
COOTBCTCTBYCT UCXOAHLIM JAaHHBIM; HIPHU 3alIUTC CTYACHT HC OACT MPABUJIBHBIX OTBCTOB, B TOM
YHCIIe TI0CIIE HAaBOSIINX BOIIPOCOB.

7.2.3. KoMIUIeKT 3aIaHuii /151 MPAKTHYECKOi padoThl

(HaumeHo8aHUe OYEHOUHO20 CPeOCcmea)

1. KommiekT 3agaHuii 1Jisl NPaKTHYECKOro 3aHsaTusi Nel
Tema «Onpeaesenue nokasareseil Gu3n4ecKUX CBOMCTB IPYHTOB)

[To pesynbraTam J1aOOPAaTOPHBIX HUCIBITAHUNA HEOOXOAMMO Ui OOpa3lOB NeCuaHo2o
2pyHma

1.  mOCTPOUTH KPUBYIO IPaHYJIOMETPUIECKOTO COCTABA;

2.  OmpeAciuTh PA3HOBHIHOCTh TPYHTa IO TPAHYJIOMETPUYECKOMY COCTaBy U IIO
CTCIICHH €r0 HEOTHOPOIHOCTH;

3. BBUHCIHUTH IUIOTHOCTH CYXOTO TpPYHTa pd, KOIPQPHUIUEHT MOPUCTOCTH €,
KO2(PHUITMEHT BOOHACHIIICHUS Sy;

4. 10 OTYYEHHBIM JaHHBIM JaTh OLEHKY TUIOTHOCTH CJIOXKCHHS M CTEIICHU BIAYKHOCTH,
OTIPeAeNIUTh PacYETHOE COMPOTUBIEHHE Ro.

Jts enunucmozo epynma Clieyer:

1.  BBIYMCHHUTH YHUCIIO IIACTHYHOCTHU lp U TIOKa3aTeNb TeKydecTH Ii;

2.  OmpeAeNuTh PAa3HOBUIAHOCTh TPYHTA IO YHCIY TUTACTUIHOCTH, Pa3HOBUIHOCTH IIO
KOHCHUCTEHIIMH U pacy€THOE COMpoTUBIeHHUE Ro.

HcxonHble JaHHBIE IMPEACTABJICHLI B Ta6n1/1ue:

[L10THOCTS, T/cM® Baaxunocts, % Conepsxanue yactuil, %, Ipu UX
pazmMepe, MM
g YacTHLL TpyHTa . Ha I'paHuIe
=
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1 2,71 1,84 21,2 30,1 | 424 | 25195 25,0 20,0 | 33,0
(2,66) (2,01) (19,5)
2 2,73 1,88 20,4 199 | 312 | 0 |[220 16,0 450 | 17,0
(2,65) (1,73) | (6,60)
3 2,71 1,93 19,4 233 | 384 | 0 |151 | 40,2 339 | 10,8
(2,66) (174) | (12,5)
4 2,71 1,88 22,5
(2,68) (1,89) (8,70) 18,4 | 31,8 [ 1,0 [ 31,0 | 250 10,0 | 33,0
5 2,74 1,87 20,1 256 | 472 | 121215 22,7 19,3 | 35,3




(2,67) | (1,80) | (15.2)
6 | 271 1,00 | 19,2

(2,67) | (1,91) | (13,9) | 186 | 28,6 | 1,2 [17,0 | 20,0 | 40,0 | 21,8
7 | 270 190 | 17,5

(2,65) | (1,84) | (108) | 255 | 38,3 | 0,4 [134 | 32,2 | 31,4 | 22,6
8 | 271 105 | 181

(2,66) | (1,73) | (8,80) | 14,8 | 22,6 | 45 [475 | 16,8 | 10,2 | 21,0
9 | 270 1,96 | 18,0

(2,66) | (1,85) | (13,1) | 255 | 356 | 2,1 |245 | 29,4 | 154 | 28,6
10 | 274 196 | 19,7

(2,65 | (1,88) | (14,2) | 22,4 | 408 | 3,8 29,8 | 29,4 | 185 | 185
11 | 272 1,83 | 224

(2,66) | (1,98) | (19,6) | 31,2 | 44,4 | 1,5]205 | 250 | 19,0 | 34,0
12 | 274 1,87 | 20,7

(2,65) | (1,72) | (6,30) | 21,8 | 29,6 | 10 [10,0 | 16,0 | 350 | 29,0
13 | 273 1,9 19,7

(2,65) | (1,75) | (14,1) | 256 | 33,4 | 1,0 [18,1 | 31,2 | 23,9 | 258
14 | 271 1,82 | 215

(2,65) | (1,87) | (9,9) | 16,1 | 305 | 7,0 [230 | 18,0 | 14,0 | 38,0
15 | 274 189 | 223

(2,61) | (1,81) | (147) | 238 | 42,2 |31 (334 | 255 | 10,0 | 28,0
16 | 273 1,85 | 20,8

(2,64) | (1,93) | (108) | 206 | 32,7 | 42 148 | 340 | 21,0 | 26,0
17 | 271 1,04 | 143

(2,61) | (1,87) | (12,3) | 27,3 | 38,6 | 1,8 [237 | 285 | 255 | 20,5
18 | 274 195 | 19,1

(265 | (1,82) | (10,2) | 254 | 41,4 | 255|315 | 32,5 80| 255
19 | 275 1,94 | 16,7

(261) | @91) | (17,2) | 265 | 31,6 | 1,7 348 | 19,0 | 255 | 19,0
20 | 271 1,87(1,7 | 17,5

(2,59) 8) (18,4) | 20,6 | 40,9 |59 |191 | 325 | 215 | 21
21 | 2,72 1,85 | 17,8

(267) | (1,83) | (19.2) | 139 | 314 | 0 P13 | 296 | 153 | 33,8
22 | 272 101 | 213

(2,63) | (1,86) | (9,4) | 196 | 21,6 | 201173 | 38,1 | 16,2 | 26,4
23 | 261 1,00 | 217

(2,66) | (1,34) | (151) | 296 | 334 |98 434 | 242 | 11,4 | 112
24 | 2,67 195 | 225

(2,65) | (1,43) | (10,9) | 26,1 | 375 | 75 P75 | 19,8 | 18,2 | 27,0
25 | 2,68 1,96 | 233

(2,66) | (1,55) | (16,7) | 33,8 | 46,2 | 1,1 B45 | 194 | 254 | 19,6
26 2,69 1,94 | 22,8

(2,65) | (1,78) | (12,8) | 18,6 | 32,7 | 48 19,8 | 294 | 285 | 17,5
27 2,71 1,03 | 17,3

(2,65) | (1,68) | (14,3) | 22,3 | 28,6 | 55 (305 | 250 | 9,0 | 30,0

Kpurepum ouenku:
1-2 6anna - paboTa BHINOIHEHA HE IOJTHOCTHIO, HE BCE PACUYETHI BBHITIOIHEHBI BEPHO.
3-4 6a/1510B - paboTa BBHINIOTHEHA MOJTHOCTHIO, HE BCE PACUEThl BHIITOIHEHBI BEPHO.

5-6 6asI0B - pa60Ta BBITIOJIHCHA IMOJIHOCTBIO, BCC PACUCTHI BBIITOJIHCHBI BEPHO.




Tema: «OnpenesieHne nokasareieil MeXaHM4eCKMX CBOMCTB IPYHTOB»

3aoaua 1. Tlo [naHHbIM 7a0OPATOPHBIX HUCHBITAHUKW HEOOXOIMMO TOCTPOUTH
KOMIIPECCHOHHYI0 KpuBylo Buaa € = f(P). Berumcauts KodQ(HUIMEHT OTHOCHTENBHOI
CKUMaeMOCTH M, u Moaynb nedopmarnmu E a1 3a7aHHOTO pacyeTHOro WHTEpBaja IaBIICHHIA.
OmnpenenuTh pasHOBHIHOCTh TPYHTOB 10 nedopmupyemoct. HavanbHas BeicoTa 0Opasiia rpyHTa
h=20 mm.

PazHOBUIHOCTB TPYHTA — CYTIIMHOK € Kod(duimentom nopucroctu €=0,6 1.e.

VcxoHbIe TaHHBIC TPEICTABIICHBI B TAOJHIIC:

Ne | Tlommas ocaaka rpyHTa Si, Murep B No | Monmas ocajka rpyHra Sj , Mirep Bt
Bap. | MM npu Harpyske Pi, MIIa FABIICHITH, Bap. | MM npu Harpyske Pi, MIla AIaBIICHMHI,
Mlla MITIa

0,05/01(02(03]05] P P2 0,05/01]02[{03[0,5]| P1 P2
1 10,15/0,35|0,65(0,81(1,03| 0,1 (03| 15 |0,07|0,16( 0,3 |0,41]0,73| 0,1 [ 0,2
2 [0,2]0,29/|0,47|0,61(1,03| 0,1 (0,2 | 16 |0,12]0,25(0,44|0,62|0,96| 0,1 | 0,3
3 (02510410709 (119|005 (01| 17 |02]0,41(0,64|0,81|1,05|0,3| 0,5
4 (0,17(0,280,47]| 0,6 |0,75| 0,05 | 0,2 [ 18 |0,07]0,15]0,29(0,45(0,66| 0,1 | 0,3
5 |(0,12]0,170,32|0,43(0,69( 0,05 [ 0,3 | 19 |0,16]0,34{0,59(0,76|1 09 | 0,1 | 0,2
6 (0,16/|0,29|05 0,7 (0,95 0,2 (0,3 | 20 |0,15| 0,3 [0,36(| 0,5(0,73]|0,2 | 0,3
7 (0,221 05 ]0,85(1,08(1,33| 0,2 (05| 21 |0,14|0,31(0,44|0,56|0,92| 0,2 | 0,5
8 [01])0,25|0,43(0,57({0,95| 0,3 | 05| 22 |0,13(0,34|0,47]| 0,7 [0,94| 0,3 | 0,5
9 (0,26|0,46|0,71(0,93|1,13| 0,05 | 0,2 | 23 |0,18(0,35{0,68|0,89(1,21| 0,2 | 0,3
10 |0,12(0,27|0,42]0,55|0,81( 0,1 (05| 24 |0,15|0,24(0,48(0,68| 1,0 |0,05( 0,1
11 10,08(0,16|0,41}0,62|0,97( 0,05 | 0,2 [ 25 |0,19]0,32(0,65(0,97|1,26|0,05( 0,2
12 |1 0,1 (0,23|0,38|0,47]0,78( 0,05 | 0,3 | 26 |0,21|0,35( 0,7 {1,01]1,36| 0,1 [ 0,2
13 10,09(0,17{0,380,68|0,99( 0,05 | 0,2 | 27 |0,23]|0,44(0,82(1,14| 16 | 0,1 [ 0,2
14 10,11(0,3 {0,441 0,71 0,9 | 0,05 | 0,3

3aoaua 2. 1lo MoONy4eHHBIM SKCIIEPUMEHTAIBHBIM JIaHHBIM OIPENEIUTh HOPMATHUBHOE
3Hau€HUE yrila BHYTpPEHHEro TpeHus ¢" u cueruienue c” rpynra. Iloctpouts rpaduk casura Bujaa

T = f(0).
VcxonHble qaHHbIE PECTaBIEHbl B TaOIUIIE:
IIpenenpHOE conmpoTHBIIEHUE 00pa3La [TpenensHOE conmpoTHBIIEHHE 00pa3La
Ne | rpynra casury i, MIla, npu HopmasisHOM | Ne | rpyHTa casury ti, MIla, npu HopMansHOM
Bap| JaBJeHMH, lepelaBaeMOM Ha oOpasell [Bap| JaBJIEHUH, IepeJaBaeMOM Ha o0paser
rpysra ci, MIla rpyHra ci, MIla
0102 ]03[04]05] 06 011]021]03]([04]05] 06
0,09110,155(0,218(0,285|0,352|0,419| 15 (0,084 | 0,13 | 0,15 [ 0,196 | 0,224 | 0,259
0,07510,1370,197 (0,262 | 0,326 | 0,387 | 16 | 0,069 | 0,137 | 0,209 | 0,279 | 0,349 | 0,424
0,065]0,099(0,142(0,179|0,209 0,259 | 17 | 0,055 (0,096 | 0,124 | 0,14 (0,177 | 0,2
0,08 |0,158 (0,232 (0,308 0,382|0,458 | 18 [ 0,066 | 0,134 | 0,216 | 0,284 [ 0,333 | 0,421
0,07910,1180,135(0,173|0,215| 0,231 19 | 0,053 (0,066 | 0,122 | 0,156 | 0,2 |[0,244
0,06910,136| 0,21 (0,276|0,351|0,422|20| 0,11 (0,165| 0,18 | 0,24 (0,276 (0,293
0,04110,0740,101(0,129|0,1540,187|21 (0,078 (0,143 0,198 | 0,284 | 0,302 | 0,353
0,08110,154 0,232 (0,299 0,354 |0,447122 0,077 (0,143 0,184 | 0,254 | 0,308 | 0,338

0,04510,079(0,124 (0,169 | 0,211 0,257 | 23 | 0,067 | 0,126 | 0,193 | 0,251 | 0,313 | 0,359

Ol |N|OD|O]|PR|WIN]|F




10| 0,22 | 0,16 | 0,196 (0,235 0,27 | 0,308 |24 | 0,07 [0,136|0,211|0,268 | 0,348 | 0,439
1110,061|0,125| 0,18 | 0,246 (0,311|0,379|25]0,045 (0,098 | 0,145|0,223 0,278 | 0,321
12 (0,075]0,136 {0,195 0,261 0,326 | 0,396 | 26 | 0,083 | 0,153 | 0,211 | 0,298 | 0,353 | 0,443
131(0,073|0,119|0,163| 0,18 | 0,21 | 0,269 |27 0,055 (0,097 | 0,128 0,183 0,235 | 0,281
1410,08210,14710,225(0,317 | 0,388 | 0,447

3aoaua 3 Tlo naHHBIM KOMITPECCHOHHBIX HMCIBITAHHH HEOOXOAMMO OINPENEIUTh MOIYIb
negopManuu  TpyHTa I[pU  3aJaHHOM JIaBJIeHMM M oceBo aedopmanuu. Onpenenuts
Pa3sHOBUIHOCTH TPYHTOB 110 1€(hOPMUPYEMOCTH.

VicxonHble JaHHbIe IPEICTABICHbI B TAOJIUIIE:
No [ TaBnenue OceBas Koad. Ne | laBiienue p, OceBas Koad.
Bap| p,klla | medopmamms €; | Ilyaccona v [Bap klla nedopmanus €; | ITyaccona v
1 300 0,005 0,4 15 500 0,0485 0,35
2 500 0,05 0,4 16 300 0,03 0,42
3 200 0,03 0,3 17 200 0,005 0,4
4 100 0,0085 0,45 18 100 0,008 0,2
5 200 0,002 0,3 19 500 0,004 0,3
6 300 0,05 0,45 20 200 0,006 0,42
7 500 0,048 0,28 21 200 0,058 0,35
8 200 0,006 0,3 22 100 0,002 0,4
9 300 0,055 0,3 23 100 0,024 0,3
10 300 0,004 0,1 24 300 0,069 0,31
11 200 0,0245 0,42 25 300 0,008 0,3
12 200 0,04 0,35 26 100 0,0065 0,42
13 100 0,0075 0,3 27 100 0,0145 0,41
14 500 0,06 0,28

3aoaua 4 IloBepXHOCTb TPYHTOBOI'O IIOTOKAa HMeeT yroi ykioHa a. Koadouimenr
¢unbTpanuu rpyHta Kp. HeoOxonuMo omnpenenuTs OpUEHTUPOBOYHOE BPEMsI 3allOJHEHUS BOJON
TpaHLIEH 33JJaHHOM LIMPUHBI, KOTOpas MepeceKkaeT IPYHTOBBIM MOTOK M 3ariyOjeHa HUXKE YPOBHS

TPYHTOBBIX BOJ.

HcxonHble JaHHBIE IMPCACTABJICHLI B T8.6J'II/II_ICZ

No Yron Koadpounuent | Mupuna No VYron Kosdpdunuent | [Mupuna
Bap HakJIoHa o,| (uiIbTpanuy, |TpaHmeu L, Bap HaKJIOHA 0, | (QuiIbTpanuu, |TpanmeH L,
rpan K, m/cyt M rpaj K, m/cyt M

1 26 100 0,5 15 15 80 2

2 30 105 1 16 20 90 2,1

3 40 2 1,5 17 22 150 2

4 25 50 1,2 18 31 100 2,5

5 27 150 1,3 19 35 105 3

6 28 100 0,5 20 36 25 0,5

7 29 95 0,8 21 37 40 0,8

8 31 90 1,2 22 38 0,5 1

9 32 55 3 23 39 45 1,1
10 33 50 2,5 24 41 150 1,2




11 24 30 1,5 25 50 100 1,3
12 25 150 0,5 26 52 110 15
13 23 100 0,9 27 28 120 0,5
14 21 105 11

Kpurepun onenkmn:

1-2 6anna - paboTa BbINOIHEHA HE TIOJTHOCTBIO, HE BCE PACUEThI BBINOJIHEHBI BEPHO.
3-4 6a,1710B - paboTa BBHIIOJIHEHA [TOJHOCTBIO, HE BCE PACUCThI BHIIOJIHEHBI BEPHO.
5-6 6aJ1510B - paboTa BBIIIOJHEHA IIOJHOCTHIO, BCE PACUEThI BBIITOJHEHBI BEPHO.

2. KommjekT 3agaHuii AJ1s1 MPAKTUYECKOT0 3aHATHST Ne2,

Tema: «OnpeaesieHne HANPSAKEHNUI B MACCUBE TPYHTA OT COBMECTHOTIO JIeiiCTBUS
COCPeI0TOYCHHBIX CHJDY

K ropusoHTanpHOIl MOBEPXHOCTH MacCUBa TIPyHTA HPWIOKEHbI TPU BEPTUKAIbHbBIC
cocpenotouennbie criibl — N1, N2, N3, paccrosinue Mexay ocsiMu JEHCTBUS CUIT — I'1 | I2.

HeoOxonuMo ompeaenuTh BETUYMHBI BEPTHUKAIbHBIX HANPSHKEHUH 07 OT COBMECTHOTO
JICUCTBUS COCPEAOTOYCHHBIX CHJI B TOYKaX MAacCCHBAa TPYHTA, PACIHOJIOKEHHBIX B IIOCKOCTH
NEeNCTBUS CHUIT:

1. no Beprukanu I-I, npoxozsiuei yepe3 TOUKy NpuiaokeHus cuiibl Nz;

2. mno ropusonrtanu II-II, mpoxoxsmieit Ha paccTosHUM Z OT TMOBEPXHOCTH MacCHBa
rpyHTa.

Touku pacnosiararoTcs 1o BepTUKaIU OT MOBEpXHOCTU Ha pacctosiHuu 1,0; 2,0; 4,0 u 6,0Mm.

Touku 1O TOPU3OHTAIH PACIIONOKUTH BIIPABO M BJIEBO OT OcH JeicTBus cuiibl N2 Ha paccTostHuu 0
1,0 u 3,0m. Ilo mosty4eHHBIM HANPSKEHUSM U 3aJaHHBIM OCSIM IIOCTPOMUTH 3MIOPBI paclpeeeHus
HaIPSKEHUN 0.

N1 N2 N3

6 7 3 8
o)

o [0}

_Joog_

3000

Lo

-

HcxonHbie JaHHBIE MMPEACTaBJICHLI B Ta6J'II/II_ICI

J00g_

-

Ne N1, kH N2, kH N3, kH r, M 2, M Z, M
BapHaHTa

1 1200 800 1200 3 1 1

2 1200 900 1000 1 2 2

3 1700 600 1500 3 3 1

4 1500 800 1200 3 1 3




5 1300 800 1400 3 1 3
6 1700 700 1300 2 2 1
7 1900 600 1800 1 2 1
8 1100 700 1200 2 3 2
9 1000 700 1300 2 2 1
10 1300 500 1400 2 3 3
11 1600 500 1200 2 3 3
12 1800 800 1400 3 1 1
13 1800 800 1500 2 1 1
14 1500 500 1500 2 2 4
15 1900 700 1700 2 3 2
16 1800 900 1600 3 2 2
17 1100 800 1000 2 3 2
18 1600 800 1900 3 2 2
19 1300 800 1300 2 3 2
20 1900 600 1400 3 1 2
21 1000 500 1000 2 2 1
22 1300 500 1100 2 3 3
23 1700 800 1500 3 1 1
24 1500 700 1100 2 2 3
25 1400 500 1400 2 3 2
26 1900 800 1900 3 1 1
27 1000 800 900 3 1 1

Kpurtepuu ouenku:

1-2 6anua - pabora BBITIOIHEHA HE MTOJTHOCTHIO, HE BCE PACUEThI BHIIOJIHEHBI BEPHO.
3-4 6aaJ10B - paboTa BHITIOJHEHA TIOJTHOCTHIO, HE BCE PACUYETHI BHITIOJTHEHBI BEPHO
5-6 0a/110B - paboTa BHIOIHEHA OJTHOCTHIO, BCE PACUEThI BHIITOJIHEHBI BEPHO.

3. KoMmmuiekT 3agaHuii AJ1s1 MPaKTH4YeCKOro 3aHATHs Ne3.

Tema: «OnpenesieHne yCTOMYUBOCTH 0TKOCA»

Onpenenuth YCTOWYMBOCTH OTKOCAa METOAOM KPYIJIOUMIMHAPUYECKUX [MOBEPXHOCTEN
CKOJIbXKEHHUSA. ['pyHT B COCTOSIHUM €ro MNPHUPOJHOW BIAXKHOCTH HMeEeT (PHU3UKO-MEXaHWYECKHe
XapaKTEPUCTUKHU: CLEIUICHUE IPYHTA ¢, YTOJI BHYTPEHHEIrO TPEHUS @, YIEIbHBIN BEC 7.

C X

hi

XC a

!

Z
HcxonHbie JaHHBIE IMPEACTaBJICHLI B Ta6n1/1ue:



Ne Bap. | zc, m XC,M |a,M b, m H,m |c, klla @, Tpan E’H/Mg p, xlla
1 2 2 2 2 6 10 30 20 100
2 1 2 2 2 6 10 30 20 100
3 1 1 2 2 6 10 30 20 100
4 1 3 2 2 6 10 30 20 100
5 4 5 2 2 6 20 20 19 120
6 2 4 2 2 6 10 30 20 100
7 3 3 2 2 6 10 30 20 100
8 4 3 2 2 6 10 30 20 100
9 4 5 2 2 6 10 30 20 100
10 5 5 2 2 6 10 30 20 100
11 2 2 2 2 6 15 25 18 150
12 1 2 2 2 6 15 25 18 150
13 1 1 2 2 6 15 25 18 150
14 1 3 2 2 6 15 25 18 150
15 2 3 2 2 6 15 25 18 150
16 2 4 2 2 6 15 25 18 150
17 3 3 2 2 6 15 25 18 150
18 4 3 2 2 6 15 25 18 150
19 4 5 2 2 6 15 25 18 150
20 5 5 2 2 6 15 25 18 150
21 2 2 2 2 6 20 20 19 120
22 1 2 2 2 6 20 20 19 120
23 1 1 2 2 6 20 20 19 120
24 1 3 2 2 6 20 20 19 120
25 2 3 2 2 6 20 20 19 120
26 2 4 2 2 6 20 20 19 120
27 3 3 2 2 6 20 20 19 120

Kputepun onenkmn:

DopMBI TEKYIIETO

Ycnosus gomycka

Kputepun u HOpMbI OLIEHKH

KOHTPOJIS
HpOBepKa I[OHYCKaIOTCH BCE - OIICHKAa <«BadYTC€HO» BBICTABJIACTCA CTYACHTY, €CJIU
NPABHILHOCTH TnpakTHyeckas paboTa BBHITIONHEHA B COOTBETCTBHH C
VICXO/IHBIMH JIAHHBIMH U 0€3 OIMOOK; NMpH 3alluTe
BBITIOJIHCHUSA U
paGoTBI CTYNEHT TOKa3bIBAET 3HAHME M TOHUMaHHE
oopmiteHus IPEJICTABIEHHOTO MaTepuala, CaMOCTOSTENBHO JAeT

PaKTUYECKON paboThI

TIOJTHBIE OTBETHI Ha 33/1aBa€Mble BOIIPOCHI.

- OLICHKA «HE 3a4TEHO» BHICTABISIETCS CTYAEHTY, €ClIU
npakTH4yeckass paboTa BBINONHEHa €  TrpyObIMH
omuOKaMH WM HE COOTBETCTBYET HCXOIHBIM
JTAaHHBIM; MIPH 3aIIWTE CTYAEHT HE JaeT MPaBHUIBHBIX
OTBETOB, B TOM YHCJIE TTOCJIE HABOASIINX BOIPOCOB.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne n/m Bonpocsl k 3auery

1. | CocTaBHbIe 371€MEHTHI TPYHTOB

2. | Bunel TBepabIX yacTUL TpyHTa

3. | I'pyHToBast Boaa u ee BUbI

4. | CTpyKTypHBbIE CBS3U U CTPOEHHUE IPYHTOB

5. | Kinaccuduxannonssle nokasaTeay rpyHTOB

6. | Omnpenenenne HAMMEHOBAHUS CHIITYYUX U TBUIEBATO-TJIMHUCTHIX TPYHTOB

7. | ®usnyeckne cBoiictBa TpyHTOB. llopucrocts, K03 duIMEHT mTOPUCTOCTH U
KOA((HUIIUEHT BOIOHACHIIIICHUS

8. | CxuMaeMOCTh TPYHTOB. XapaKTEPUCTUKH C)KUMAEMOCTH TPYHTOB. 3aKOH YIUIOTHEHHS.
KoMnpeccrnoHHbIE HCTIBITaHUS TPYHTOB

9. | ®a3bl HAPSHKEHHOTO COCTOSIHUS TPYHTOB IIPH BO3PACTaHUH HATPY3KH

10. | Bomonponumnaemocts rpyHTOB. 3akoH J[lapcu. HawanbHBIH TpagueHT B TIIMHHCTHIX
rpyHTax

11. | ConpoTuBiieHHE TPYHTOB cABUTY. 3akoH KylloHa JUIsl ChIMY4YHMX M MbLIEBATO-TJIMHUCTBIX
IPYHTOB

12.| YcnoBus npenenbHOTO paBHOBECHS (YCIOBHUS IPOYHOCTH) CHIITYYUX U CBSI3HBIX TPYHTOB

13.| UcnbiTanus rpyHTOB Ha CABUT MPH MPOCTOM U TPEXOCHOM CKATUU

14.| IlocTtpoenue rpaduka CONPOTUBIEHHUS Cpe3y M OIpelesieHHue MapaMeTpoB MPOYHOCTH
rpyHTa

15.| CrpykrypHo-(hazoBas nepopMUPYEMOCTh TPYHTOB. [TpuHIMD JUHENHON
nehopMUPYEMOCTH

16.| OcoGeHHOCTH (HPU3UKO-MEXAaHMUYECKUX CBOWCTB CTPYKTYPHO HEYCTONUYMBBIX
IIPOCAIOYHBIX TPYHTOB

17.| Pacnpenenenue HanpsHKeHUH B TPYHTOBOM TOJIIIE OT AEHCTBHS COCPETOTOUEHHON CHIIBI.
Crioco6 37eMeHTapHOro0 CyMMHPOBAHUS

18.| Pacnpenenenue HanpsKeHUH B TPYHTOBOM TOJIIIIE OT pacHpeAeIeHHON Harpy3Ku

19.| [IpumeHeHne MeTona YIJOBBIX TOYEK I ONpEACNCHUs HampsHKeHUH B TPYHTOBOM
TOJILLE

20. | Bimstaue 1miomma g 3arpy3Ke Ha pacrpeieieHue HalpsoKeHHH B TPYHTaxX

21.| Pactipenenenie HampsDKEHWH B Clydae TUIOCKOW 3afaddl MPH JEHCTBUH PaBHOMEPHO
pacupeneneHHON Harpy3Ku. [ 1aBHbIe HAPSHKEHMS

22.| KonrakTHas 3amada. Biusiaue sxecTkocTH (pyHIaMEHTa Ha XapakTep pacrpeaeieHus
KOHTaKTHBIX JABJICHUH O] €r0 NOJI0IIBON

23.| BiimsiHue HEOTHOPOJHOCTH HAIUTACTOBAHUI TPYHTOB HA pacnpeielieHHe HalpsHKeHUN

24.| PacripeneneHue HapsHKEHUA OT COOCTBEHHOTO Beca rpyHTa

25. | ITocTpoeHue SMIOPHI HANIPSDKEHUH OT JEHCTBUSI COOCTBEHHOTO Beca rpyHTa




26.

[TocTpoeHne AMIOPHI HAPSHKEHHUH OT JEHCTBUS JOTOTHUTEIBHOTO IaBJICHHUS HA TPYHT OT
dbyHIamMeHTa

27.| HavanmpHass KpUTH4YECKas Harpy3ka Ha TpyHT. PacdeTHOe CONpOTHBICHHE TpPYyHTA.
OmnpeneneHne pacyeTHOTO CONPOTUBIICHHS IPYHTA IO HOPMATUBHBIM JIOKYMEHTaM

28.| IIpenenbHas KpUTHYECKasi HArPY3Ka ISl CHITYYHUX M CBSI3HBIX TPYHTOB

29.| [IpoBepka NPOYHOCTH TPYHTOBOTO OCHOBAaHHMSA C HCIIOJIB30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB

30.| YcroitunBoCTh CBOOOTHBIX OTKOCOB M CKJIOHOB. [IpenenbHBIA yros OTKOca CHITYYHX
rpyHTOB. [IpenenbHas BICOTa BEPTUKAIFHOTO OTKOCA JUISl HJICaJIbHO CBA3aHHOTO TPyHTA

31.| Meroa KpyrJIONWIMHAPHYECKUX TOBEPXHOCTEH CKOIBKECHUS

32.| Pacyer mOANOPHBIX CTEHOK NMPH HATHYUH CBHITYYUX U CBS3HBIX T'PYHTOB. AKTUBHOE M
NIACCHBHOE JIaBJICHHE IPYHTA Ha MOANOPHYIO CTEHKY

33.| JlaBreHue TpyHTOB HA TPYOOIPOBOIBI TP PA3ITUYHBIX CITOCO0AX UX MPOKIIAIKU

34.| Bunsl v npu4uHb JeopManuii rpyHTOB

35.| Yopyrue negopmanuu TPyHTOB W METOJBI MX OIPENENICHHUS: METOJ OOIIMX YIPYIHX
negopManuii 1 METOJ] MECTHBIX YIIPYTHX JedopMariuii

36. | Ompenenenue ocaaku CIIOsi TPYHTa IPH CILIONTHON HArpy3Ke

37.| Onpenenenne 0cagoKk (YHIAMEHTOB [0 METOJY IOCIIOHHOTO  3JIEMEHTapHOIO
cymmupoBanus. OCHOBHBIE TIPEATIOCHUIKH METOIa

38.| Pacuer ocanok pyHIaMEHTOB 1O METOIY SKBUBAJICHTHOTO CJIOS TPYHTA

39.| M3MeHeHue ocaaky BO BpEMEHHU

40.| V3MeHeHue CBOWCTB IPYHTOB NPH JUHAMHYECKHUX BO3ACHCTBUAX

7.3.2. Kputepuu U HOPMbI OLEHKH

®opma
NPOBeIeHUs
Cemectp . Kpurtepun u HOpMBbI OLIEHKH
NPOMeKYTOUHOM
arTTecTalNu
4 3ayer (YCTHO) CTyaeHT B 11eJIOM MPaBUIBHO U3JTOKUIT

TEOPETUYECKHUI MaTepHal;
JIOITYCKal0TCA OT/I€JIbHbIE HETOYHOCTH,
KOPPEKTUPYEMBIE 110CIIE
JIOTIOJTHUTEIbHBIX BOIIPOCOB
npenojaBaTelis

«3aYTCHO»

CryzaeHT nomyckan rpyoble OIMOKU TpU
OTBETE HAa IIOCTABJIEHHBIE BOINPOCHI, HE
3HAJI TIOPAJIOK PUMEHEHUS! MOTYYEeHHBIX
3HAHWI Ha IPAKTHUKE

«HEC 3a4YTCHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
/o

ABTOPBI, COCTABUTEH

3arsiaBue (3aroJioBOK)

Tun (yueOHuMK, ydyeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPaKTHKYM, JP.)

I'ox m3panus

KoaudecTBo B
HAY4YHOM
omomoTexe /
HaumenoBanue
9BC

[Marmpo .M.

[Tanmupo JI.M. Henunelinasg MexaHnuka
IpYHTOB : yuebHoe nocobue / [llanupo
JAM.. — Mocksa : Al [Tu Ap Meaua, 2021.
— 117 c. — ISBN 978-5-4497-1148-9. —
Tekct : 2neKTpOHHBIH // DIEKTPOHHO-
6ubnuoreynas cucrema IPR BOOKS :
[caiiT]. — URL:
https://www.iprbookshop.ru/108312.html
(mara obpamenus: 04.10.2021). — Pexum
JOCTyMa: JUIsl aBTOPU3UP. MOJIb30BaTENEH. -
DOI: https://doi.org/10.23682/108312

YuebHoe mocodue

2021

9BC "IPRbooks"

AbGyxaHoB A. 3.

AbyxaHoB, A. 3. MexaHuKka rpyHTOB :
yuebHoe nocooue / A. 3. AOyxaHoB. — 2-¢
u3a., uctp. u non. — Mocksa : UHOPA-M,
2020. — 336 ¢. — (Bricmiee oOpa3oBanue:
bakanaspwuar). - ISBN 978-5-16-103970-0. -
TexcT : anexTponHsbIid. - URL:
https://new.znanium.com/catalog/product/10
52208 (mara obpamenus: 19.05.2020)

YuebHoe mocodue

2020

OBbC
"ZNANIUM"

Anekcees C. 1.

Anekcees, C. 1. MexaHuka rpyHTOB :
yaeOHoe mocobue s 6akanaspos / C. U.
AnekceeB. — Mocksa : Aii [Iu Ap Menua,
2020. — 168 c. — ISBN 978-5-4497-0734-
5. — TeKcT : AMeKTPOHHBIN // DNEeKTPOHHO-
6ubmuoreynas cucrema IPR BOOKS :

YuebHoe rmocobdue

2020

9BC "IPRbooks"




Tun (yueOHuUK, ydyeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
[caiiT]. — URL:
http://www.iprbookshop.ru/98509.html
(mata oopamenus: 20.09.2020). — Pexxum
JIOCTYIA: JJIsl aBTOPU3UP. MOIb30BATENEH
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Hanmatos b. . Hanmaros, b. 1. Mexanuka rpyHTOB, Y4eOHuk 2017 OBC "Jlanp"
OCHOBaHUS U PyHIAMEHTHI (BKIIOYAS
CHELMAIBHBIN KypC HHKEHEPHOUN
reojorun) : yueonuk / b. W. JlanmatoB. —
4-e uzn., crep. — Canxrt-IlerepOypr : Jlans,
2017. — 416 c. — ISBN 978-5-8114-1307-
2. — TekcT : anexTpoHHbIH // JlaHb :
ANEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/90861
(mata obpamenus: 19.05.2020). — Pexum
JOCTYTIA: JUIsl aBTOPHU3. MOJIh30BaTEIICH.
2 | [Iponosus 5. A. [Tpono3uH, 5. A. MexaHuKa TPYHTOB : VYueOHoe mocodue 2017 3BC "IPRbooks"

yuebHoe nocobue / 5. A. Ilponosun, 1O. B.
Haymkunna. — Tromensb : TroMeHCKHit
MHAYCTpUaIbHbIA yHUBEpcUTeT, 2017. —

82 c. — ISBN 978-5-9961-1628-7. —
TekcT : AeKTPOHHBIH // DIEKTPOHHO-




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

oubmuoreuynas cucrema [IPR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/83702.html
(mara obpamenus: 19.05.2020). — Pexum
JOCTYTIA: JJISl aBTOPHU3UP. TIOJIb30BATEICH

3axapos M.C.

[TouBOBeICHHE U MH)KCHEPHAS T€OJIOTHUS
yuebnoe nmocoodue / M. C. 3axapos, H. I'.
Kopgser, T. H. Hukonaesa, B. K. YyaeB. —
2-e u3., crep. — Cankr-IlerepOypr :
Jlanb, 2018. — 256 ¢. — ISBN 978-5-
8114-2007-0. — TekcT : aeKTpoHHbI //
JlaHb : >eKTPOHHO-OMOINOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/107911 (aara
oOpamenus: 19.05.2020). — Pexxum
JIOCTYTIA: JI7Isl aBTOPU3. TOJIb30BATENEH.

YyeOHOe 1mocodue

2018

9BC "Jlaup"

bepnunos M. B.

bepaunos, M. B. OcHoBanus u
dbynaamenTsl : yueOHuk / M. B. BepnuHos.
— 7-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2019. — 320 ¢. — ISBN 978-5-
8114-1200-6. — TeKcT : aMeKTpOHHbIi //
JlaHb : >IEKTPOHHO-OMOINOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/112075 (nata
oOpamenus: 19.05.2020). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEINEH.

VueOHuK

2019

9BbC "Jlaup"




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM
e Web of Science [DnekTpoHHBI pecypc] : MyIbTUAUCITUIUTHHAPHAS
pedepatuBHas 0a3a mannbix. — Philadelphia : Clarivate Analitics, 2016— . —
Pexxum noctyna : apps.webofknowledge.com. — 3ari. ¢ skpana. — SI3. pyc.,
aHTII.
e Scopus [DIeKTpoHHBIM pecypc] : pedeparuBHas 0a3a JaHHBIX. —
Netherlands : Elsevier, 2004— . — Pexwum JocTyna : scopus.com. — 3ari. ¢

3KpaHa. — 3. pyc., aHri.

e Elibrary [Dnekrponnslii pecypc]| : HaydHas 3JIEKTpOHHAs OHWOIHMOTEKA. —
Mocksa : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ sxkpaHa. —
S3. pyc., aHr.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenopanue IO PexBU3HUTEI HOFOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHA)
1 | StarkES Jorosop 1'92-1065 ot 10.12.08
2 | Koncynprant+ Jorosop Nel1522 ot 25.12.2015
3 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIEICTBUS - OECCPOUHO
4 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

nerctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA

06pa30BaTeJ’le0F0 npouecca mo JTMCHUMIJInMHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs
N IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA
I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEILHOMN
padoThl 06yuaronmxcsi (HoMep ayIUTOPHH)
VYuebnas aymutopuss ans  npoBeaeHus | Jlocka ayauropHas (menosas); CTonbl
3aHATUA  JIGKIMOHHOTO  TUMA. YueOHas | ydeHMUeCKHe JBYXMECTHbIe, TpuOyHa
ayoquTOpusl  JUIsL  TIPOBEJNEHUS  3aHATHM | HACTOJIbHASA, CTYJIbS; HAIIOJIBHBIM CTEH] C
CEMUHAPCKOTo TUTA. Y4eOHas ayIuTOpHs i | oOpa3iaMu MHHEPAJIOB; BBIKaTHBIE
1 | KYPCOBOTO  MpOEKTHpOBAHUS (BBITIOJIHEHUS | CTEHIBI, POEKTOP, 3KkpaH. (6e3 I1K)
KYpCOBBbIX paboT). YueOHas ayautopus Jis
IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIbHBIX
KOHCYNbTAllMi. Yd4eOHass ayauTopust Jis
MIPOBEJEHUS 3aHATUH TEKYLIET0 KOHTPOJIA U
npomexytouHoi arrecrarun (C-412)
JIa6oparopus "CtpoutenbHble KOHCTPpYKIMU" | CTOIBI YUEHUUYECKHE JBYXMECTHBIE
(C-103) (MOHOOJIOK) , MOenb 3KckaBaropa O-
2 2621 , pocka ayautopHas (MenoBas) ,
monenb kpana Kb-102 | wHarsgHbie

MaKeThl , TPYHTOBBIN JIOTOK C THJILOTHHOM,
CTOJI C CYIIMJIBHBIM mkagom,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

nabopatopHas yctaHoBka "[lomucmact" |
CTOJI ~ TPENoJaBaTeNbCKUH ,  Maker
YCTAaHOBKM JJISl PACIIUPEHHs] CKBaXHUH
PEAYKTOP .




		2023-01-11T14:36:16+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




