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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Lenb ocBOGHUS AUCIUIUTUHBI — (POPMHUPOBAHUE Y CTYIEHTOB HAaBBIKOB OIICHKH CTPOUTEIIBHBIX
CBOWCTB I'PYHTOB, HCII0JIb3YEMbIX B KaUeCTBE OCHOBAHUH 37JaHUI U COOPY>KEHUII.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

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

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenmectBytomiee: «OcHoBaHus U GyHIAMEHTB», « [€XHOIOTUYECKUE MPOIIECCHI B CTPOUTEIILCTBE)

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemMblie "
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTPOJINpYeMble . Ilnanupyemsle
KOMMeTeHIUI
KOMIIeTEeHI[UH pe3yJbTaThl 00yYeHust
(K01 1 HANMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)

OIIK-5. Crmoco6en | OINK-5.1. 3HaTh: OCHOBHBIE METOIBI
y4acTBOBaTh B HHXEHEpHbIX | OmpeneneHue coctaBa padOT MO | onpeaencHus CBOICTB
W3BICKAHUSAX, HEOOXOJUMBIX | MH)KEHEPHBIM  H3BICKAHHSIM B | TPYHTOB B JTaOOPAaTOPHBIX U
TUISE CTPOMUTENHCTBA U | COOTBETCTBUU C TIOCTABICHHOM | HATYPHBIX UCHBITAHUSIX
PEKOHCTPYKLUHU 00BEKTOB | 3ajaueit YMmeTh: 000OCHOBaTh COCTaB
CTPOUTENbCTBA U IKHIUIIHO- paboT 1O  WH)XXEHEPHBIM
KOMMYHAJILHOTO XO035HCTBA M3BICKAHUSM H  METOJIOB

MONTy4eHUS pacueTHBIX
XapaKTePUCTHK;

aHAJIN3MPOBaTh MaTEpUAJIbI
HCCIEA0BAHUHI NPONUIBIX JIET
Bnagers: 3HAHUSAMH O
HE00X0IMMOM COCTaBe,
BUJAX pabOT, BBIMOIHAEMBIX
npu MH)XEHEPHBIX
U3BICKAHUSAX

OIIK-5.2. 3HAaTh: HOpMaTUBHbBIE
Bei6op HOPMAaTUBHOM | JOKYMEHTHI,
JIOKyMEHTaIluH, peraaMeHTHpyolne
peraaMeHTUpyoIen NesITeIbHOCTh B 00JacTu
NpPOBEJCHNE W  OpraHu3aluio0 | MEXaHUKU TPYHTOB,
M3BICKaHUH B CTPOUTEIIBLCTBE WHXEHEPHOU Ire0JI0ruu
YMers: HCII0JIb30BaTh
HE00XO0IUMYIO
HOPMAaTUBHYIO
JOKYMEHTAIUIO 1o
OITPEICIICHUTO CBOIICTB
TPYHTOB, HaIpsHKEHHO-
ne(OpMUPOBAHHOTO
COCTOSIHUS TPYHTOBOI'O
MaccuBa




Bnanerts: 3HAHUAMU
HOpMaTI/IBHBIX I[OKyMeHTOB,
HEOOXOAMMBIX TIPH pacueTax
110 MEXaHUKE TPYHTOB

OIIK-5.3.

BeiGop cnoco0a BBIMOIHEHUS
UHXCHEPHO-T€0Ie3MICCKIX
N3BICKAHHH AJId CTPOUTCIILCTBA

3HaTh: KapTOTrpaMMbI
Tornorpado-reo1e3n4ecKoi
U3Y4YE€HHOCTH, 0030pHbIE
KapThlI, CUTYyallMOHHbIE
IUTAHBI YYaCTKOB M3bICKaHUM

YMers: coOuparb u
UHTEPIPETUPOBATH

MaTepuabl WHXXEHEPHO-
IreOJC3UYECKUX  HM3BICKAHUI
MPOILILIX JIET, CpPaBHUBATh
pacyeTHbIC OCaJIKu c
JICHCTBUTEIILHBIMU,

KJIACCHU(HUITMPOBATH TPYHTHI

Bnazers: 3HaHUIMHU cocCTaBa
MHXXEHEPHO-TE€0Ie3NIECKUX
U3BICKAaHUM

OIIK-5.4.

Brei6op cnocoba  BBINONIHEHUS
WH)KEHEPHO-T€0JIOTHUECKIX
M3BICKaHHH AJId CTPOUTCIIBCTBA

3HaTh:
BBIJICICHUS
re0JIOTHYECKHX
(WD),
CII0KHOCTH
reOJIOTHYECKUX
(a3el
COCTOSIHHS

IPUPOJLY TPYHTOB

IIPUHLINATIBI
VH)XEHEPHO-
3JIEMEHTOB
KaTeropuu
HUHXEHEPHO-
YCIIOBH,
HaIIPSHKEHHOTO

TPYHTOB;

YMeTb: CcHCTEMAaTU3UPOBaTh
MaTepuabl HUHKEHEPHO-
TEOJIOTHYECKUX  W3BICKAHMI
IPOLUIBIX JIET, OLEHUBATh
BO3MOKHOCTb ux
UCIIOJIb30BaHUs pu
BBIITOJIHEHUM  TIOJIEBBIX U
KaMepaJIbHbIX pabor;
IIPOTHO3UPOBATH BO3MOKHBIE
U3MECHEHUS IIPUPOIHBIX
YCIIOBHM TEPPUTOPHHN.

Bnagers: 3HAHUSIMH O
MOJIEBBIX U J1a0OPAaTOPHBIX
UCCIIEIOBAaHUSX TPYHTOB, 00
o0ciIenoBaHUA  OCHOBAHUN
30aHUM U COOPYXKEHUH C
LETbI0 TIOTYYEHHS] HCXOIHBIX
JAHHBIX

OIIK-5.5.

Beinonuenue 6a30BbIX
U3MEPEHU TpU  HHKEHEPHO-
Ie0/Ie3NYECKUX WU3BICKAHUAX IS
CTPOUTEINILCTBA

3HaTh: METOIBI
reoJIe3NYeCKUX HAOII0AeHUN
3a nedhopmanusMu u
ocaJikaMu 31aHUI u
COOPYKEHHI




VYMeTh: OIICHHUBATh
HEOOXOAUMOCTh  YCHJICHUS

OCHOBaHUU 3TaHUI u
COOPYXEHHM,  ONPEHENATh
HEPaBHOMEPHYIO 0CajKy,
H3MCHCHHEC 0CaioK BO
BpEMEHU
Bnaners: Merogamu pacuera
ocalKu 3TaHNN u
COOPYKEHHI
OIIK-5.6.Bemonnenue 3HaTh: CBOICTBA,
OCHOBHEBIX orepanuii | kiaccuuranun i

HHXKXCHCPHO-TCOJIOrNYCCKUX
HU3BICKaHMI AJId CTPOUTCIILCTBA

XapaKTEePUCTHKH  TPYHTOB,
MOBEJICHUE TPYHTOB  IMOJ
Harpy3Koi, 0COOEHHOCTH
(buzmuecKux CBOICTB
CTPYKTYPHO-HEYCTOMYMBBIX

I'PYHTOB

YMeTh: onpenenars pusnko-
MEXaHUYECKHE CBOMCTBA
TPYHTOB, OLICHUBATh
IIPOYHOCTb,  YCTOWYHMBOCTH
TPYHTOB B OCHOBaHUU 3aHUI
U COOPYKEHHM H OTKOCax,
ONpeNeNsaTh JaBI€HUE Ha
OTpakIAIOIINE
KOHCTPYKIMU,  BBIINOJIHATH
pacder o0caJoK OCHOBaHHM
COOPYXKEHUM;  ONpPEAEISTH
BO3MOXXHOCTh OIIaCHOTO
BO3JCHCTBUS  CTPYKTYPHO-
HEYCTONYMBBIX TPYHTOB

Bnanets: HHXXCHCPHBIMU
METOJaMU KOJUYCCTBCHHOMN
OIICHKHU ,Z[e(l)OpMaLII/IOHHBIX u

IIPOYHOCTHBIX CBOMCTB
T'PYHTOB
OIIK-5.7. 3HaTh: OCHOBHBIE u
JlokyMeHTHupOBaHue CIEIMaJIbHBIE BH/IBI
pe3ynbTaTOB MHXEHEPHBIX | HMHKEHEPHBIX U3bICKAaHUI
M3bICKaHUHN YMmeTb: 0hopMIIATE OTYETHI

o WH)XEHEPHO-
T€OJIOTUYECKUM ~ M3BICKAHUS
(B YaCTHOCTH ITyHKT

«DPU3NKO-MEXaHUYECKHE
CBOICTBA IPYHTOBY)

Bnagers: 3HAHUSMHU
CHenu(pUIECKUX TPYHTOB U
PEKOMEHTalusAMHU JUIS

NPUHATHAS ~ PEIIEHWH 0
paboTe ¢ HUMU




OIIK-5.8.

Beibop  cmocoba
pe3yiIbTaToB
W3BICKAHU I

00paboTku
HH)KECHEPHBIX

3HaTh: 0OpPMIICHUE OTYETOB
o HWHXEHEPHO-
re0JIOTUICCKUMU
HN3bICKAHHUSM

YMmetrs: cTpouth Trpaduku
CABUTra,  KOMIIPECCUOHHOM
KPHUBOH, KPUBYIO
IPaHyJIOMETPUYECKOTO
COCTaBa; 0pOpPMIIATH
pe3ysbTaThl  J1a00PAaTOPHBIX
VICIIBITAHUI TPYHTOB

Biagers:  KOMIIBIOTEpHBIMHU
IpOrpaMMamy,
HEO0OXO0IMMBIMH u
JOCTaTOYHBIMM JUIsl pacyera
YCTOMYMBOCTU U IMPOYHOCTHU
I'PYHTOB, nedopmaruit
IPYHTOB, KOHEYHOW OCAJKH
I'PYHTOB OCHOBaHUS 3/1aHUM U
COOPYXKEHHUI, [JTyOUHBI
3aj0%keHus (yHJaMeHTa

OIIK-5.9.
Breimonnenue
pacyeToB IS
pe3ynbTaToOB
M3BICKaHHH

TpeOyeMbIX
00paboTku
WH)KCHEPHBIX

3HAaTh: ¢duzuKo-
MeXaHU4eCcKue CBOMCTBa
IPYHTOB M  CIOCOOBI  HX
OIpeIeNIeHUs

YMeTb: onpeaensaTh GU3NKo-
MeXaHUYeCKue CBOMCTBa
TPYHTOB, OIPEIENSATh OCAIKY
3MaHUsT U COOPY)KEHHs
METOJaMH MIOCJIOIHOTO
CYMMUPOBaHHUS u
HKBHUBAJIEHTHOTO CJIOSI TPYHTA

Bnaners: Meronamu pacuera
HaNpsHKEHHO-
neOpMUPYEMOTO COCTOSIHUS
TPYHTOBOT'O MacCHBa, OLICHKH
IIPUTOJHOCTH TPYHTOB
CTPOUTEIBHON IUIOIIAJKUA B
KauyecTBE OCHOBAHUU 3IaHHU
1 COOPYKEHHU

OIIK-5.10.

Odopmienune u mpencraBieHUE

pe3yJIbTaTOB
U3BICKAaHUN

HHXXCHCPHBIX

3HaTh: CHUCTEMY KOHTpOJIS
KauecTBa u MIPUEMKHU
MOJIEBBIX, JAa0OPAaTOPHBIX U
KaMepaJbHbIX paboT

YMerTs: oopmIATH
pe3yabTATHI MOJIEBBIX,
71a00paTOPHBIX u
KaMepaJIbHbIX pabor;
MPOBOJIUTH CTAaTHUCTUYECKYIO
00paboTKy TaHHBIX

Bnaners: 3HAaHUAMH 110

COOJIIOJICHUIO TPEeOOBAaHUHU K




TOYHOCTH U 00€CIECUECHHOCTH
JaHHBIX ¥ XapaKTEPUCTHUK
TPYHTOB IIOJIy4aeMBIX 10
pe3yibraTaM — HHKEHEPHBIX
W3BICKaHHM

OIIK-5.11.

KouTponb cobmoneHuss oXpaHsl
TPYy/a IPH BBIITOJHEHUH paboT 1o
WHKEHEPHBIM U3BICKAaHUSM

3HaTh:  MEPOIpPHUATHS IO
obecneueH0  0€30IaCHBIX
YCIIOBHM Tpyaa npu
MIPOBEICHUHN  JTAOOPATOPHBIX
U TOJEBBIX  HCIBITAHUH

TPYHTOB

YMeTh: M0JIb30BaThCS
npudopamu,
o0opyoBaHueM,
UHCTPYMEHTAMH,
HEOOXOIUMBIMU VIS
UCIIBITAHUU TPYHTOB

Bnamers: cBemeHusSIMH O
MOBEpKE HEOOXOTUMBIX
CPENICTB U3MEPEHUN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

CBSI3HBIX I'PYHTOB. MI3MEeHEHNE MPOYHOCTHBIX
CBOMCTB I'PYHTOB IIPH TMHAMHYECKUX
BO3JEUCTBUAX

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoM . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pa3neui) (yueoHoO¥ paGoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
Pasznen 1. Jlek 1 Tema 1.1. IlpoucxoxaeHrue rpyHTOB. 4 2 - 2 Tect
[Ipupona, CocTaBHbI€ 3JIEMEHTHI TPYHTOB.
buznueckue Tema 1.2. CTpyKTypHBIE CBS3U, CTPOCHUE U
CBOMCTBA COCTOSIHHE IPYHTOB.
TPYHTOB Tema 1.3. OcHOBHBIE pU3UYECKUE
XapaKTepUCTHKH rpyHTOB. Kiaccudukanms
TPYHTOB
Cp N3yuenue koHcnekTa jekiuil. [Touck 4 2 - -
JIOTIOTHUTEIHHOU HH(POPMAIIUU TIO TEME
JICKIUH.
JIa6 1 Onpenenenue rpaHyJIOMETPUIECKOTO 4 2 6 2 Otuer no
cocTaBa IpyHTa nabopaTtopHoOi
pabote. KomiokBuym
IIp1 Omnpenenenue nokasarenei GU3NIECKUX 4 2 6 - Otuer no
CBOWCTB IPYHTOB MPAKTHIECKOMY
3aHSATHIO
Cp [ToaroToBka oTyera o 1a6OpPaTOpHOM 4 4 - -
pabote. N3yuenne qOMOITHATETHLHOTO
MaTepuasa 1o TeMe MPaKTUIECKOro 3aHsITHSI
Paznen 2. Jlex 2 Tema 2.1. Ob11ue noa0XKeHusl. 4 2 - 2 Tect
OCHOBHBIE HedopmupyemMocTh rpyHTOB.
3aKOHOMEPHOCTH]| Tema 2.2. [Ipounocts rpyHTOB. [IpenensHoe
MEXaHUKU COIIPOTHBIIEHUE IPYHTOB CABUTY. Y CIIOBHS
TPYHTOB MPEeTbHOTO PABHOBECHS ISl CHITYIHX H




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoii . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pa3neu) (yueoHoO¥ paGoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)

Cp N3yuenune koHcnekTa jekiuid. [Touck 4 2 - -

JOMOTHUTEIBHON HH(OPMAIIHH IO TEME
JIEKIINN.

Jlab 2 OrnpezenieHre BECOBOM BIIAKHOCTH TPYHTA. 4 2 6 2 Otuer o
Omnpenenenre XxapakTepHBIX BIAXHOCTEH nabopatopHoit
rpyHTa pabote. KomnokBuym

Ip 2 Onpenenenne nokazareiaeii MEXaHM4eCKUX 4 2 6 - Otuer no
CBOWCTB IPYHTOB MPAKTUIECKOMY

3aHATHIO

Cp [ToaroroBka oTyeTa 1Mo J1A0OPATOPHOM 4 6 - -
pabote. 3yueHne NOMOIHUTENHEHOTO
MaTepHaa 1o TeMe MPaKTHIECKOTO 3aHATHUS

Jlex 3 Tema 2.3. BogonpoHHUIIaeMOCTb IPYHTOB. 4 2 - 2 Tect
3aKoH JaMUHAPHOHN QUIIbTpaLUH.

D¢ddexTuBHBIC U HEUTPATbHBIC AaBICHUS B
IPYHTOBOM Macce.

Tema 2.4. CtpykTypHO-(azoBas
nehopMupyeMocTh TpyHTOB. [IpuHIIT
nuHeWHoU negopmupyemocti. OCHOBHBIE
pacyeTHbIE MOJICIIA TPYHTOB

Cp N3ydenne koHcnekTa jekiuil. [Touck 4 2 - -
JOTIOTHUTEIHHON HH(OPMAITHH IO TEME
JICKLUH.

JIa6 3 Ornpesenenne MIOTHOCTH TPYHTOB (B TOM 4 2 6 2 Otyer mo
qucie MIIOTHOCTH YacTUIl TPYHTa nabopaTopHOI

IMMUKHOMCTPHYCCKUM MeTO,)IOM)

pabote. Komnoksuym




DopMBbI TEKYLLET0
Monyab Bun . HauMenoBanue TeM 3aHATHH Oo0nemMm, KOHTpO.IH
y4eOHoii . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pa3neu) (yueoHoO¥ paGoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
Ip 3 OrnpezerieHne HaNPsHKEHUH B MAaCCHBE 4 2 6 - Otyer mo
TPYHTa OT COBMECTHOTO JEHCTBUS MPAKTUIECKOMY
COCPEJIOTOYCHHBIX CHII 3aHSATHUIO
Cp [ToaroroBka oTyeTa 1Mo J1A0OPATOPHOM 4 6 - -
pabote. M3ydeHne JONOTHUTEIHHOTO
MaTepuasa 1o TeMe MPaKTUICCKOTO 3aHSTHSI
Pasgen 3. Jlex 4 Tema 3.1. OCHOBHEBIE TTOJIOKEHUS. 4 2 - 2 Tect
OrnipeneneHue OrnpeneneHre HaNPsHKEHUHN 10 TIOJIOIIBE
HAINpsKCHUN B (GyHIaMEHTOB U COOPY>KEHHIA.
MacCHUBax Tema 3.2. Onpenenenre HanpsKEHUN B
PYHTOB IPYHTOBOM MacCHBE OT JICHCTBHSI MECTHOM
Harpy3Kd Ha €ro MOBEPXHOCTH. MeTot
YTJIOBBIX TOYEK.
Tewma 3.3. Onpenenenre HaNpsHKEHUHN B
MacCHBE TPYHTOB OT ACHCTBH
COOCTBEHHOT0 Beca.
Cp N3ydeHnne koHcnekTa jekuuii. [Tonck 4 2 - -
JIOTIOTHATETFHOU HH(OPMAITUHU TI0 TEME
JICKLUH.
Jla6 4 . 4 2 6 2 Otyer mo
OnpeneneHre MaKCUMaIIbHOM MJIOTHOCTH U .
. nabopaTopHOI
ONTUMAJIHLHOU BIQXKHOCTH TPYHTA
pabote. KomnokBuym
Ilp 4 Omnpenenenye HapsHKEHNUH B MaCCUBE 4 2 9 - Otuer no
TPYHTa METOJIOM YTJIOBBIX TOUCK MPAKTHICCKOMY
3aHSTHIO
Cp [ToaroroBka oT4era 1o gadbopaTopHOI 4 6 - -
pabote. 3yueHne TOMOTHUTENHEHOTO
MaTepuasa Imo TeMe MPaKTUISCKOT0 3aHATH




DopMBbI TEKYLLET0

HecyIlel ClIOCOOHOCTH U YyCTOWYUBOCTH
OCHOBaHMUU. Y CTOWYMBOCTb OTKOCOB U
CKJIOHOB.

Tewma 4.3. J[aBieHue rpyHTOB Ha
OrpaKJarolie KOHCTPYKIIMH U
TpyOONIPOBOIBI

Bun . KOHTPOJISA
Monyab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoii . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pazaen) (yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
Pasznen 4. Jlex 5 Tema 4.1. OcHoBHBIE nOJMOXKEHUS. Da3bl 4 2 - 2 Tect
[IpouHOCTB, HaMPsHDKEHHOTO COCTOSIHHSI TPYHTOB.
YCTOMYUBOCTh Kputnueckue  Harpy3ku  Ha  TPYHTHI
TPYHTOBBIX OCHOBaHHWs.  PacueTHOe  CONPOTHBICHUE
MaCCHUBOB U rpyHTa
naBlieHUE HA
OrpaxKICHUS
Cp N3yuenue koHcnekTa jekiuil. [Touck 4 2 - -
JOTIOJTHUTEIBHON HH(OPMAITHH IO TEME
JICKIUH.
JIa6 5 Omnpenenenue kodpduirenta QGUIbTpaLUH 4 2 6 2 Otuer no
rpyHTa nabopaTtopHoOi
pabote. KoyiokBuym
Ip 5 OrnpeziesieHre YCTOMYMBOCTH TPYHTOBOTO 4 2 8 - Otuer mo
OTKOCa MPAKTHIECKOMY
3aHSTHIO
Cp [ToaroToBka oTyera no 1abOpPaTOpHOM 4 6 - -
pabote. N3yuenne 1omOIHUTETHLHOTO
MaTepuasa 1o TeMe MPaKTUIECKOro 3aHsITHSI
Jlex 6 Tema 4.2. IlpakTuueckue crocoObl pacuera 4 2 - 2 Tect




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
yueoHoii . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pazaen) (yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
Cp N3yuenune koHcnekTa jekiuid. [Touck 4 2 - -
JOTIOTHUTEIFHOU WH(POPMAITUHU TI0 TEME
JIEKIINN.
JIa6 6 4 2 6 2 Otuer o
Omnpenenenue yria eCTEeCTBEHHOTO OTKOCa .
nabopaTopHOH
MECYaHOT O TPYHTA
pabote. KomutokBuym
IIp 6 Ornpenenenue 1aBjeHUs TPYHTA Ha 4 2 8 - Otuer no
MTOJIIMIOPHYIO CTCHKY MIPAKTUICCKOMY
3aHSATHUIO
Cp [ToaroroBka oTyeTa 1Mo J1A0OPATOPHOM 4 6 - -
pabote. M3ydeHne JONOTHUTEIHHOTO
MaTepHasa 1o TeMe MPaKTUISCKOTO 3aHITH
Pa3nen 5|JIex 7 Tema 5.1. OcHOBHBIE HOJOXKEHUS. BHUABI U 4 2 - 2 Tect
Jlepopmarun MIPUYUHBI nepopmanuu TPYHTOB.
TPYHTOB u Jlepopmariuu TONA3ydecTd W METOIbl HX
jpacueT  0CaJoK| OITHCaHUSI.
byHIaMEHTOB Tema 5.2 Meronasl (MoAenu) OINpeneIeHHs
nepopManuii rpyHTOB
Cp N3ydeHnne koHcnekTa jekiuil. [Tonck 4 2 - -
JOTIOTHATETFHOU WH(POPMAITUHU TI0 TEME
JICKLUH.
Jla6 7 Omnpenenenne nedopMaImoOHHBIX 4 2 6 2 Otyer mo
XapaKTePUCTHK TpyHTa METOJIOM nabopatopHoit
KOMITPECCHOHHOTO CXKATHS pabote. KomtokBuym
Ip 7 Omnpenenenue ocajku OCHOBAHUS METOJIOM 4 4 9 - Otuer no
MOCIIOHOTO CYyMMHPOBAHUS MPAKTHIECKOMY

3aHATHUIO




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoii . Cemectp Banabl | UHTEpaKkTuB, 4. | (HAaMMeHOBaHHUE
(pa3neu) (yueoHoO¥ paGoThI) 4.
padoThI OLICHOYHOI'0
cpeacTBa)
Cp [ToaroroBka oTyera 1o adbopaTopHOi 4 6 - -
pabote. M3ydueHne TOMOITHUTEIHLHOTO
MaTepHala 1o TeMe MPaKTHIECKOTo 3aHSTHUS
Jlek 8 Tema 5.3. Pacuer ocagku dyHmameHTa 1o 4 2 - 2 Tect
METOY MOCIIOHHOTO CYMMHPOBAHUSI.
Tema 5.4. Pacuer ocanku GpyHaamMeHTa 1mo
METO/Y 3KBUBAJICHTHOTO CJIOSI TPYHTA.
M3menenne ocaiok BO BpEMEHH
Cp N3yuenue koHcnekra jekuuid. [Touck 4 2 - -
JOTOTHUTEIBHON HH(OPMAIIHH IO TEME
JIEKIINN.
JIa6 8 Ormpenenenne MPOYHOCTHBIX XapaKTEPUCTUK 4 2 6 2 Otuer o
IPyHTa METOJIOM OJIHOIIJIOCKOCTHOTO cpe3a nabopaTopHOI
pabote. Komnoksuym
Cp [ToaroToBka oTyera no 1abOpPaTOpHOM 4 2 - -
pabore.
bb AxTuBHas paboTa Ha JJabOPaTOPHBIX 4 10 -
paboTax, cozepKaTesIbHbIe OTBETHI HA
nabopaTopHbIX paboTax. AKTHBHas paboTa
Ha JICKIIMOHHBIX 3aHSATHUSIX, BHITTOJTHEHUE
JIOTIOJTHUTEBHBIX MPAKTUYECKUX 33JaHUI
Cp IloaroroBka K 3aueTy 4 1,75 - -
ITA 3auer 4 0,25 100 - Hrorosoe
TECTUPOBAHUE
Hroro; 108 210

Cxema pacyera UTOroBoro 6ajna
Texymuii peWTHHT (Bce 3aHATHS U IPOMEXYTOUHBIE TeCTh) + Pe3ynbraT urorooro Tecta u Bee nenutcs Ha 2 + bb (ecnu bb npenycmoTtpensr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B npomecce wu3ydeHHMs AMCUMIUIMHBI HCHOJB3YIOTCS CIEAYIOIIME 0O0pa3oBaTeNIbHBIC
TEXHOJIOTHH:

- TEXHOJOTWU TPAJUIMOHHOTO OOy4YeHHs; B (opMe JEKIUH, MPaKTHUECKUX 3aHATUH U
CaMOCTOSITENIbHOM pabOThI CTY/ICHTOB;

- UHTEPAKTUBHBIE TEXHOJIOTUU;

- TEXHOJIOTHS 0aNIbHO-PEUTUHIOBOM CHUCTEMBI OIIEHKU YCIIEBAEMOCTH CTYJIEHTOB, BKIIIOUast
TECTUPOBAHUE KaK (JOPMY UTOTOBOT'O KOHTPOJISI 3HAHUHM CTY/IEHTOB;

- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS — JIEKIUU — Oece/Ibl, 3aHATHE-AUCIIYT;

- nH(GOPMAIIMOHHBIE TEXHOJIOTUU — BU3YaJIbHAS JICKIIHSL.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Meroandeckue peKOMEHAAINY JJIs MTPENoaBaTeliel 1Mo MPOBEICHUIO JICKITUN

1. [lepen HauaaoOM JEKIUU pEeKOMEHAYETCs COPMYIUPOBATh LIEIH U MPAKTUYECKYIO
3HAYMMOCTb PACCMaTPUBAEMBIX BOIIPOCOB.

2. Bce paccmaTprBaeMblie METOIbI pEIICHHs 33]]a4 PEKOMEHAYETCS JOBOAUThH A0 YETKHUX,
JTAKOHUYHBIX aJITOPUTMOB.

3. B KoHIle JeKIUU PEeKOMEHIyeTCs MOJBECTH HTOT MO PACCMOTPEHHOMY MaTepuaiy,
aKIICHTUPOBATh BHUMAHHUE Ha TOJYUCHHBIX pE3yJibTaTaX, OKa3aTh X B3aUMOCBA3b C OCTAIbHBIMU
nH(GOPMaLMOHHBIMU OJIOKaMH U UX MECTO B 00111eM HH(POPMAIIHIOHHOM ITPOCTPAHCTBE AUCLIUILITHHBIL.

Mertoanueckue peKoMEHIAMU JJ1s MPerojiaBaTesieil Mo MPOBEACHUIO TPAKTUUYECKUX
3aHATHI

1. [TpakTHyeckue 3aHATUS PEKOMEHIYeTCS HAauMHATh C (OPMYIUPOBKH TEMBI, IENIU
3aHATHUA U KPATKOT0 0030pa METO/Ia PEIICHHUS.

2. OObsicHeHHEe 3a/laui-TPeHaKepa PEKOMEHAYETCS MPOBOAUTH, CTPOTO COOMIOAAs
aJITOPUTM METO/1a, aKIIEHTUPYS] BHUMaHUE Ha Han0oJiee CIOKHBIX MOMEHTAaX.

3. 3akperuieHue 3HaHUM MO0 TeMe 3aHSATUS PEKOMEHJYETCS MPOBOJUTH HA THUIOBBIX
3a7ja4ax g CaMOCTOSITEILHOIO PEIICHUS C OIIEHKOUW pe3yJIbTaTOB.

Metoauueckue peKOMeHaluu JUIsl IPEnoiaBaTesiei o NPOBEAECHUIO 1a00paTOPHBIX

3aHATUN
1. Jlns nmpoBeneHusi 1a00paTOPHBIX 3aHATUA PEKOMEHIYETCsS pa3fleiiTh TIpYyNIbl Ha
HOArpynibl. MakcuMallbHOE KOJIMYECTBO CTYJIEHTOB B MOArpymme — 15.
2. JlaGoparopHble 3aHATHS PEKOMEHIYeTCS HauyuHaThb C (POPMYJIMPOBKU TEMBbI, LEIH
3aHATUS.
3. B konune nabopaTopHOro 3aHSATHS PEKOMEHJYeTCs IOJIBECTH WTOI MO padore,

AKIICHTUPOBATh BHUMAHUC HA TOJTYUYCHHBIX PE3yJibTaTax.

Mertoauueckue YKa3aHusd Il OCBOCHUSA TEM

1. W3ydeHne TeOpeTUYECKO YacTh TeMbI KaXKJI0To pas3zelia CiaeayeT cpa3y 3aKperuisTh
Ha BBITIOJHEHUH JTAOOPaTOPHBIX padoT Mo JaHHOM TeMe.
2. [Ipy wm3ydyeHuu MaTepuana HUCHOJB30BaTh JIEKIMOHHBIM MaTepual W Marepuan

O6ubnuoreyHoro (GoHAa MO TaHHOW TeMaTHKe.

Metoanueckue yka3zaHHsl K BBITIOJTHEHHUIO JIAOOPaTOPHBIX padoT
1. OTtueT npecTaBiseTcs B MeUaTHON Gopme.
2. [Tpu caaye oTyera CTYACHT OTBEYAeT HA BOMPOCHI NMPENoAaBaTes 1Mo TeMe padoThl B
YCTHOM opMe, HCTIONB3Yys OTUET MO JadopaTopHOil padoTe.



3. K cmade otdera MOMycKarOTCsS CTYACHTHI, HMEIOIINE BBHITIOJHEHHYIO J1A0OPATOPHYIO
paboTy B COOTBETCTBUU C TPEOOBAHUSAMU K COAEP)KAHUIO U O(OPMIICHHIO.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

4

OIIK-5 TecToBbIE 3aMaHU

KoMIutekT 3aaHuil K IpakTUYECKUM
3aHATUAM

OT4eTsI 110 Ta00PaTOPHBIM padOTaM.
KomnokBuym

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. TecToBbIC 3a0aHNUA

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

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

Mogpyns |. Ilpupona, pusudeckue cBONCTBA IPYHTOB

1.

o
O]
o
o

2.
o
o

©

o

3.

>

© 0 @O

KonuuectBo knaccos, Ha kotopsle, cornacHo 'OCT 25100-2011, nensitcst Bce TpyHTHI 110
o011iemMy XxapakTepy CTPYKTYPHBIX CBSA3EH.

2

3

4

5

[Tponiecc ymeHbIIeHUS 00beMa IIMHUCTOIO TPYHTA MPH BBICHIXaHUH HA3bIBAIOT:
ocaakou

IIPOCAIKOU

ycaakoin

OCEIaHNEM

OcHOBaHMEM 3IaHUHA HA3BIBAIOT:
MacCCHB TPYHTa, HAXOJISIIUICS HETIOCPEICTBEHHO IO/ COOPYKEHUEM

MacCUB I'PYHTA, HAXOAAIIUNCS HETIOCPEACTBEHHO IOl COOPYKEHUEM WUIIU PALOM C HUM,
KOTOpBIN fehopMUpyeTCs OT YCUIIHNI, ITepelaBaeMbIX eMy ¢ TOMOIIbIO (yH/IaMEHTOB

IIomanaKy CTpoOUTCIbLCTBA

NOA3EMHYIO YacCTh 3[IaHUs I COOPYKCHUS, CITY>KaIyIO ISl Iepeiadn YCUIIHN Ha TPYHTHI U
OoJiee paBHOMEPHOT'O UX pacIpe/ielICHUs

3aKOHOMEPHOE PaCHOJIOKEHUE PA3IUYHBIX 110 KPYITHOCTH U (opMe MUHEPATIbHBIX YaCTHI]
WJIM OTJEIBHBIX arperaToB YaCTHIL, Ha KOTOPbIE TPYHTBI MOT'YT PacnagaThbCsl, Ha3bIBACTCA:

TEKCTYpOU IpyHTa
CTPYKTYpOIl rpyHTa
bpakuueit rpyHTa
CJIOEM TpyHTa




5. OCHOBHBIMH CTPYKTypaMH I'PYHTOB SIBISFOTCS:
M corooGpasuas
M xnonbeBugHAs
O cnoucras
M sepuucras
O nenrounas

6. I'pynrt umeer cnenyrouue xapakrepuctuxu: Wi =0,45; Wp=0,25; W=0,35. Onpenenuts
YHCIIO MIACTHYHOCTH.

o2

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 koapdunuente
nopucroctu €=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 HeBo#OMpOHUIIaeMBIM IPYHTaM OTHOCSATCSI TPYHTHI ¢ KO3 pULIMEHTOM
GmIbTpanuu K¢ (M/CyT):

o >30

o 3-30

o 0,3-3,0

©® <0,005



12. Mertoapl onipeniesieHus MOAYJ s AehOopMaIiiu.
M KOMIIPECCHOHHBIE UCTILITAHUS B OJOMETPE
O  apeomerpuuecKue UCIBITAHUS
M mosneBoit METO ¢ TOMOIIBIO IITAMITOB
M npeccroMeTpryecKre UCTIBITAHUS
M meTox 30HAMpOBaHMS
O  nuKHOMETPUYECKHIA METOT

13. XapaKTepUCTUKU TPYHTA, KOTOPBIE ONIPEACIISAIOT UCTIBITAHUSIMU TPYHTA HA
CIBUT.

M yron BHyTpEHHETO TPEHUS
MOPUCTOCTh
KO3 PHUITUEHT TOPUCTOCTH
TUIOTHOCTD

Oo0OoOoo

YAEIbHBIN 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 YIIPYTOCTU MEX]Y HAMPSKEHUSIMU U
nedopmarusaMu:

O CyIIEeCTBYeT oOpaTHasi 3aBUCUMOCTb

O HET 3aBUCHUMOCTHU

O CYIIECTBYET KpUBOJIMHEHHAs 3aBUCIMOCTb

© cymiecTByeT npsmas 3aBUCHMOCTh

16. HanpsikeHnst 1o MOBEpXHOCTH B3aUMOJIEUCTBUS KOHCTPYKIIMU C MACCUBAMHU
TPYHTA.

O TJIaBHBIE

O KacarejbHbIE
® KOHTAaKTHBIE
O HOpPMAaJIbHBIC

17. HpI/I OIIPCACIICHUU HAIIPAKCHUA OT COOCTBEHHOTO Beca CJIOS IIECYaHOTO TpyHTa,
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 BIUSIHUS IPUTPY3KH OT COCETHUX (hYHAAMEHTOB B TPYHTE MO/
MOJIONIBOW TIPOSKTHPYEMOTo (DYHJAMEHTa YBEITHUUBACTCS:

© JOMOJIHUTENBHOE JaBJICHHUE

O HaIpsbKeHHe OT Beca rpyHTa

O cpeaHee HallpsDKEHHE OT BHELIHUX Harpys3ok

O MaKCUMAaJIbHOE HalpsHKEHUE OT BHEIIHUX HATPY30K

Monyins V. IIpouHOCTh, YCTONYMBOCTH IPYHTOBBIX MaCCUBOB U JIaBJICHUE IPYHTOB HA OTPAXKICHUS

19. Ha3zoBute (a3bl HanpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TPYHTA.

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

o (aza yrmoTHeHus, ¢aza cTabuIM3aluu

o (aza ynpyrux aedopmanmii, paza miactTuaeckux nedopmaruii

o (aza cTpyKTypHO# IPOYHOCTH, (ha3a 00pa3oBaHMs 30H CIBUTOB, (a3a OCTATOYHBIX
nedopMaruit

20. da3pl HaNpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUS TPYHTA — ITO:

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

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

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

21. Teopust MEXaHUKU TPYHTOB, KOTOpasi IPUMEHSETCS ISl paCYETOB HECYIIEn
CIIOCOOHOCTH, POYHOCTH, YCTOMUMBOCTH U JABJIEHUS IPYHTA HA OTPaKICHUS.

O OKBUBAJICHTHOTO CJIOS

O (UIBTPAIIIOHHON KOHCOJIHIAINN

O JHHEHHOTro AeOpMHUPOBaHHS TPYHTA
® npenenbHOrO PaBHOBECHS

22. Hauanpnast kpuTHueckas Harpy3ka — 3TO JJaBJIEHUE COOTBETCTBYIOIIEE:
o ¢a3e BeIMHUpaHUs

o Hauaiy ¢a3bl YIUIOTHEHUS

© xoHIly (a3bl YIUIOTHEHHUS

o (haze cIBUTOB

[TpenenbHast KpuTHUYECKash Harpy3Kka Ha IPYHT COOTBETCTBYET:
KOHILY (pa3bl CIIBUT'OB
KOHITY (a3bl ynpyrux aedopmaruit
KOHITY (ha3bl yIJIOTHEHUS
Hayvaiy (as3bl CABUTOB

OOO@&

24. Y CcTOMYHMBOCTE OTKOCA O3HAYAET:

O COCTOSIHHE TPYHTOBOTO MacCHBa, ITPH KOTOPOM B KaXJI0H 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 KOIJ/Ia B MAacCCHBE I'pyHTA CJIAralolidii OTKOC HE BOZHUKAET HU aKTUBHOTO, HU MTAaCCUBHOTO
IaBJICHUU

25. Jlns onpenenenrs qaBieHUs Ha TOIMOPHBIE CTEHBI UCIIONIB3YETCS 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

O
O

217. Jedopmaruu rpyHTa, BhI3bIBA€MbIE IOHUKEHUEM YPOBHS TPYHTOBBIX BO/I,
Ha3bIBAIOTCH. . .

O MpoBaJaMu
O MpocaJKaMH
O ocaaKaMu

® ocegaHusAMU

28. Jedopmanuu, KOTOpble MOT'YT pa3BUBAThCS B TPYHTAX MPU YBEJITUUYEHUU UX
o0bemMa 13-3a MOBBIIIEHHS BIAXKHOCTH.

O IUTACTHYECKHUE
O YIUIOTHEHHUSI
© nalyxaHus

O TPOCAIKH

29. VBenuyeHrne o0beMa BOJOHACBIIIEHHOTO IPYHTA MPU €0 IPOMEp3aHUuU
HPUBOJUT K MOSBJICHUIO AeopmMaruii. ..

o HalyxaHus
O MPOCATKH
O YIUIOTHEHUS
© nydeHus

30. Pe3koe 3amaunBaHue JECCOBBIX IPYHTOB BBI3BIBAET Ae(OpMaIui. ..
o HalyxaHus

©® npocaaku

O TUTaCTHYECKHe

O YIUIOTHEHUS

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

KOX(PUITUEHT CKUMAEMOCTH Mo
KOA(PUITMEHT OTHOCUTEITHLHON CKMMAEMOCTH My
M BnaxxHOCTHL



M rpanynomerpudeckuii cocras
O  wmoxyns obmux aedopmaruii Eg

32. MeTto/1, KOTOPBIM MOKHO ONPEICTUTh OCAIKy OCHOBaHUs ()yHIaMEHTa 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 crosnduaroro ¢pyHaaMeHTa Ha TPYHT OCHOBAHHUS 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 nogomBsl nepBoro GpyHaamenTa b1=1wm, mupUHa MOIOMUIBEI BTOPOTO
dynnamenta b=2m. Ha kax/plii u3 GpyHIaMEHTOB IEHCTBYET COCPEAOTOUCHHAS HAIPY3Ka,
N1=500xH 1 N2=1000xH, coorBercTBeHHO. [IpHi paBHBIX T'PYHTOBBIX YCIOBHAX OOJBIIYIO
0CaJIKy AacT OCHOBAHUE:

O mepBoro ¢pyHaaMeHTa

©® BroOporo ¢yHgamMeHTa

o 00a rmosyvyar OANHAKOBYIO OCAIKY

o mnepBoro ¢pyHIaMeHTa B JIBa pa3a 0oJiblie, 4eM BTOPOTo

7.2.2. OT4yeTsl N0 JadopaTopHbIM padoram. KostokBuym

(Haumenosanue oYeHouHo20 cpeocmea)

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

JlabopaTopnasi padora Ne 1 «OnpenesieHne rpaHyJI0MeTPHYECKOr0 COCTaBa MECYAHOI0
TPyHTa»

Crpykrypa paOoThl:

1. Ilenwu m 3amaymn.

2. HeoOxomumoe 000pyI0BaHUE H MAaTEPHATIBL.

3. Xon BbINONHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbpTaThl aHaIN3a PETUCTPUPYIOT B KypHAJE.

Bormpocsl o maGoparopHoii padore:
1. Yto nokasbIiBaeT rpaHyJIOMETPUUECKUN COCTaB?
2. Kakum 00pa3oM mpoBOIAT 0TOOP cpemHeit mMpoOsl TPyHTA IS CHTOBOTO aHaIn3a?
3. C Kaxo# 1IeNbI0 OMPEeIIAIOT TPaHyJIOMETPHUECKUI COCTaB IpyHTa?
4. Kak BBITIOJHSIOT pa3/elIeHHe TPyHTa Ha (paKIiu?

JlaGoparopHas padora Ne 2 «OnpenesieHue BecOBOM BJIAKHOCTH IpyHTa. Onpenenenue
XapaKTePHbIX BJIAKHOCTEH TPYHTA»



CtpykTypa paboThI:

Lenu u 3agaun.

Heobxoanmoe 000pyioBaHue U MaTepHAIIBI.

XoJ1 BBIITOJITHEHHS PAOOTHI.

O0paboTka pe3ynbTaToB. Pe3ynapTaTsl aHan3a peruCTPUPYIOT B )KypHAJIE.

AN s

Bormpocsl 1o 1abopatopHoii padore:

ocoukrwhE

~

UTto Takoe BIaXXHOCTh 'pyHTA?

st 9ero cinyXuT s3KCUKaTop?

Kaxk BnusieT yBennueHue BIaXKHOCTH Ha €ro CTPOUTEIIbHbIE CBOMCTBA?

C kakoii 1enbio orpenesieTcs: IPUPOAHast BIaXKHOCTh TpPyHTa?

UTo Takoe MIacTUYHOCTh IPyHTaA?

Uro sBisieTcsl MPUYMHON Pa3TUYHbBIX BETUYUH YHCIIA TNIACTUYHOCTH B TIIMHUCTHIX
rpyHTax?

Urto Takoe rpaHuIlbl TEKYYECTH U PACKaThIBAHUS?

Uem xapakTepuszyeTcst COCTOSTHUE U BUJI TIIMHUCTHIX TPYHTOB?

JlaGopaTopHas padora Ne 3 «OnpenesieHne NJIOTHOCTH rpyHTa. Onpenesnenne
IUIOTHOCTH YACTHUI] TPYHTA MUKHOMETPUYECKHM METOL0M»

Crpykrypa paOoTshl:

1. Ilenu u 3agaum.

2. Heobxomumoe 000pyI0BaHUE U MAaTEPHUATIBI.

3. Xo BBIMOJTHEHUS PabOTHI.

4. O06paboTka pe3yabTaToB. Pe3ynbTaThl aHATN3a PETUCTPUPYIOT B KypHAIIC.

Bomnpocs o maboparopHoii padoTe:

CoNoOARWNE

YTo Ha3BIBAIOT INIOTHOCTBIO TPyHTA?

HazoBure MeTop! onpesienieHus IIOTHOCTU TPYHTA.

Ot kakux (aKTOPOB 3aBUCHUT IJIOTHOCTh IPyHTA?

Kakas B3auMOCBSI3b MEX/1y INIOTHOCTBIO U yJ€JIbHBIM BECOM I'pyHTa?
C Kaxoil LiebI0 ONpENEAETCs INIOTHOCTh TPyHTa?

Uro 60:b11I€ IUIOTHOCTh TPYHTA WM IJIOTHOCTH YACTHI] TPyHTa?

Yro Ha3pIBaeTCA IMIIOTHOCTHIO YACTHL] TPYHTA?

B kakux npeznenax u3MeHSTCS IJIOTHOCTh YacTUIL TPyHTA?

OT KakuX BEJIMYUH 3aBUCUT INIOTHOCTh YaCTHUL] TPyHTa?

Jlaboparopnasi padota Ne 4 «OnpeiesieHne MAKCUMAJIbHOM IJIOTHOCTH M ONITUMAJILHOM
BJIA’KHOCTH IPYHTA»

Crpykrypa paboThl:

1. Ilenu u 3agaum.

2. HeoOxomumoe 000pyI0BaHUE H MAaTEPHATIBI.

3. Xon BbINONHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIM3a PETUCTPUPYIOT B KypHAJE.

Bormpocsl o maGoparopHoii padore:

1.
2.

Yro Takoe MakcUMasbHas INIOTHOCTh TPyHTa?
Kak npoucxonut nporecc yrioTHeHHs rpyHTa?



JlabopaTopnasi paGora Ne 5 «Onpenenenne ko3gpdpuunenta puabTpanum»

CrpykTypa paboThI:

5. Lemu u 3agaymn.

6. Heobxomumoe 060pyI0BaHUE U MATEPHUAIBL.

7. XoJ BBITIOJIHEHUS PaOOTHI.

8. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIH3a PErUCTPUPYIOT B )KYypHAJIE.

Bormpocsr o nadoparopHoii pabore:

1. UYro Ha3biBaeTcsa BOAOIPOHULIAEMOCTHIO TPYHTOB? OT 4ero 3aBUCUT
BOJIOTIPOHUIIAEMOCTh TpyHTa?

2. Yro HazpiBaeTcs kodpuimeHToM GUIBTPAIIUU TPYHTA, U KaKkue (PaKToOpbI

BJIMAIOT Ha €r0 BEIUYHUHY?

Uto Takoe rupaBInyeCcKuil rpaJueHT Haropa?

4. Ha30BUTE OPHCHTUPOBOYHBIC BEIIMYUHBI KO OUIIMEHTOB (PHIIbTPALIMH JIS
Pa3IMYHBIX BUJOB TPYHTOB U OOBSICHUTE OCHOBHBIC IPUYUHBI UX Pa3IH4Ins?

w

JlaboparopHasi padora Ne 6 «OmpeaeneHue yria eCTeCTBEHHOI0 OTKOCA IMECYAHOI0
TPYHTa»

Crtpykrypa paboThI:
Llenu u 3agaun.
HeobxonnMoe 000pynoBaHNE U MAaTEPHUATIBI.
X011 BBITIOJTHEHUS paOOTHI.
OO0paboTka pe3ynbTaToB. Pe3ynbTaThl aHAIM3a PETUCTPUPYIOT B KypHAJIE.

P

Bomnpocs! o naboparopHoii padore:
1. Yro xapakTepu3yeT yroj eCTECTBEHHOI0 OTKOCA U OT YEro OH 3aBUCUT?
2. Metoapl onpeeneHust yria eCTeCTBEHHOT0 0TKOca TpyHTa?
3. C Kako# 1ebIo ONpeenseTcs yroj eCTeCTBEHHOT0 0TKoca rpyHTa?

JlabopaTopnas padora Ne 7 «Onpenesienne 1e(popManmOHHBIX XapaKTEPUCTHK IPyHTA
MeTO0M KOMIIPECCHOHHOIO C:KATHS)

Crtpykrypa paboThI:
Lenu u 3agaun.
Heob6xoaumoe o0opyaoBaHue U MaTepHAaIIbI.
Xoa BeIOMHEHUS paboThl. B mpoliecce UCTIBITaHUS BEACTCA KypHAIL.
O6paboTka pe3ynbTaToB. Pe3ynbpTaThl aHaIN3a PErUCTPUPYIOT B KypHAJE.

el AN

Bormpocsl o naboparopHoii padore:

Kakas cymiectByeT B3auMOCBsI3b MKy Mo 1 E?

UYro BBIpaXaeT ypaBHEHHE KOMIIPECCUOHHON KPUBO1?

Uro noka3zeiBaeT Mo u E?

Kak no koMnpeccrnoHHBIM UCTIBITAHUSM OINPEAETUTh HYJIEBOM MOIYJIb OOIIei

nedopmaruu rpyHra’?

el A

JlabopaTopHnasi pabdora Ne 8 «OmpenesieHHe NPOYHOCTHBIX XAPAKTEPHUCTHK TIPYHTA
METO/I0M OJJHOIIJIOCKOCTHOIO Cpe3ay

Ctpykrypa paboThI:
1. Ilenwu u 3amaymn.



2. Heobxoxumoe o0opyaoBaHHE U MaTEpUAIIbI.
3. Xon BeinosiHEeHHs paboThL. B mporiecce UCTBITaHUs BEICTCS KypHAIL.
4. O6paboTka pe3yabTaToB. Pe3ynbTaThl aHaIN3a PETUCTPUPYIOT B KypHAIIE.

Bormnpocsl 1o 1aboparopHoii padore:
1. Kaxkas 3aBUCUMOCTb MEXK/y KacaTeIbHbIMU U HOPMAJIbHBIMH HaNPSHKCHUSIMU IS
MECYAHBIX U TIMHUCTBIX TPYHTOB?
Kak no pesynbraram onbsiToB onpeneauts ¢ u C?
Kax onpenensiercss kacaTesibHOE HaIPsKEHUE B TPyHTE?
4. Ot yero 3aBUCAT CUJIBI CLICTICHUS] MEXKy YacTUIIaMU?

wmn

KpaTlcoe ONMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA

1. OTueT npencTaBIsSeTCs B IEYaTHOM BUJIC.

2. [Ipn cnmade ordera CTYACHT OTBEYACT HA BOIPOCH TIPENOAaBATENs IO TEME
nabopaTopHOit paboThl B yCTHOHU (hopMme.

3. K cmade otdera mOIMycKarOTCS CTYACHTHI, MMEIOIINE BHITIOJHEHHYIO JTAOOPATOPHYIO

paboTy B COOTBETCTBUU C TPEOOBAHUSMHU K COACPKAHUIO U 0(OPMIICHHIO.

Kputepuu onenkmu:

1 6a/11 - NPUCYTCTBOBAJ MPH MPOBECHUHN JTAOOPATOPHO PaOOTHI.

2 0as1a - MOATOTOBMII OTYET I10 JIA0OPATOPHOI paboTe, eCTh rpyObIe ONTMOKU MU HE OTBETUII
Ha BOIPOCHI I10 JIAOOpAaTOPHOU padoTe.

3 0as1a - MOATOTOBHJI OTYET IO JaOOpaTOpHOH paboTe, ecTh HE3HAYMTEIbHBIC OIIUOKU B
OTYETe WM OTBETHI HA BOMPOCHI 110 JJa0OpaTOPHOIM paboTe JaBall TOJIBKO MPHU 33JaHUU HABOMSIINX
BOIIPOCOB.

4 6aJju1a - TOATOTOBMIJI OTUET MO JTaOOpaTopHON paboTe, MPH 3alIuTe 1adopaTOPHON pabOThI
0k0J10 50% OTBETOB J1aBaJl CAMOCTOSTEIILHO, OCTATBLHBIC - TIPU 33JJaHUH HABOISAIINX BOIPOCOB.

5 6ay110B - MOATOTOBUII OTYET MO TaOOPATOPHOH paboTe, OIIMOOK B OTYETE HE BHISIBICHO, IPU
3ammTe JabopaTopHON pabOThl OOJBIIAS YacTh OTBETOB JaBaaCh CAMOCTOSITEILHO 0€3 MOMOIIH
npernoaaBarers.

6 0a,1J10B - MOJTOTOBUJI OTYET 1O JabOpaTOpHOI padoTe, OMIMOOK B OTYETE HE BBIABICHO, TIPH
3amuTe 1abopaTOpHOU pabOTHl OTBETHI JaBajach CaMOCTOSATEIHHO O€3 MOMOIIM MpernoaBaTens,
OTYET MPEJCTABIICH HE MO3/JHEE ABYX HEENb IOCIIe MPOBEICHHS J1a00paTOpHOM paboTEhI.

7.2.3. KoMILUIeKT 3aIaHlii K NPAKTHYECKUM 3aHATUIM

(Haumenosanue oyeHouHo20 cpeocmsa)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)
1. KommnekT 3agaHmii 111 npakTuyeckoro 3anatus Nel.
Tema: «Onpenesienne noxkasaresieil PU3HYECKUX CBOMCTB TPYHTOB»

ITo pesynbraTam 51aOOPATOPHBIX HUCHBITAHUNA HEOOXOAMMO Ui OOpasloB necuaHozo
epyHma.

1.  mocTpouTh KPUBYIO IPaHYJIOMETPUUYECKOTIO COCTABA;

2.  OmpeaeNuTh pa3HOBUIHOCTH TPYHTA IO TPAHYIIOMETPHUECKOMY COCTaBY H 110 CTETICHU
€ro HEOJJHOPOIHOCTH;

3. BBIYHCIHTH ITIOTHOCTh CYXOT'0 TPYHTA pd, KOOPPHUIIMEHT TOPUCTOCTH €, K03 purmeHT
BOJOHACKIIIEHUS Sy;

4. 10 MOJYy4YEHHBIM JaHHBIM JaTh OLEHKY IUIOTHOCTHU CJIOXEHHS U CTETIEHU BIaXKHOCTH,
OINpPEAEIUTD PacYETHOE conpoTuBieHue Ro.



Jia enunucmozo epynma CIELyerT:

1.  BBIYMCIWTH YMCIIO MIACTUYHOCTHU |p M MOKa3aTenb TeKy4ecTH Ii;

2.  OHpeAeNnuTh PAa3HOBUIHOCTH T'PYHTA IO YHCIY IUIACTUYHOCTH, PA3HOBUAHOCTH II0
KOHCUCTECHIIMH U pacy€THOE colrpoTusieHue Ro.

HcxomHble JaHHBIC PECTaBICHBI B TAOIHUIIE:

[InoTHOCTB, I/eM® Bnaxuocts, % Coneprxanue yactul, %, npu ux
pasmepe, MM
YaCTHI] rpyHTa Ha TPaHUIIC
o,

rpyHTa ps | p E

g = z E | o . -

= 3 & 8 N | in N S <

: = |2 |2 8|2 |3 |& |t

= =) g |2 |glg |[& |8 2
2,71 1,84 21,2

1 (2,66) (2,01) (195 | 30,1 | 424 | 25| 195 25,0 20,0 | 33,0
2,73 1,88 20,4

2 (2,65) (1,73) (6,60) | 199 | 312 | 0 |220 16,0 45,0 | 17,0
2,71 1,93 194

3 (2,66) (1,74) (125) | 23,3 | 384 | 0 |151 40,2 339 | 10,8
2,71 1,88 22,5

4 (2,68) (1,89) (8,70) | 18,4 | 318 | 1,0 | 31,0 25,0 10,0 | 33,0
2,74 1,87 20,1

5 (2,67) (1,80) (15,2) | 25,6 | 47,2 | 1,2 | 215 22,7 19,3 | 35,3
2,71 1,90 19,2

6 (2,67) (1,91) (13,9 | 186 | 286 | 1,2 | 17,0 20,0 40,0 | 21,8
2,70 1,90 17,5

7 (2,65) (1,84) (10,8) | 25,5 | 38,3 | 0,4 | 13,4 32,2 314 | 22,6
2,71 1,95 18,1

8 (2,66) (1,73) (8,80) | 148 | 226 | 45 | 475 16,8 10,2 | 21,0
2,70 1,96 18,0

9 (2,66) (1,85) (13,1) | 25,5 | 356 | 2,1 | 245 29,4 154 | 28,6
2,74 1,96 19,7

10 (2,65) (1,88) (14,2) | 224 | 40,8 | 3,8 | 29,8 29,4 18,5 | 18,5
2,72 1,83 22,4

11 (2,66) (1,98) (19,6) | 31,2 | 444 | 15| 20,5 25,0 19,0 | 34,0
2,74 1,87 20,7

12 (2,65) (1,72) (6,30) | 21,8 | 29,6 | 10 | 10,0 16,0 35,0 | 29,0
2,73 1,9 19,7

13 (2,65) (1,75) (14,1) | 256 | 334 | 10| 18,1 31,2 239 | 258
2,71 1,82 215

14 (2,65) (1,87) (9,9) 16,1 | 305 | 7,0 | 23,0 18,0 140 | 38,0
2,74 1,89 22,3

15 (2,61) (1,81) (14,7) | 23,8 | 422 | 3,1 | 334 25,5 10,0 | 28,0
2,73 1,85 20,8

16 (2,64) (1,93) (10,8) | 20,6 | 32,7 | 4,2 | 14,8 34,0 21,0 | 26,0
2,71 1,94 14,3

17 (2,61) (1,87) (12,3) | 27,3 | 38,6 | 1,8 | 23,7 28,5 255 | 205



2,74 195 | 191

18 | (265 | (1,82) | (102) | 254 | 41,4 | 25 |315 | 32,5 80| 255
2,75 194 | 16,7

19 | (61 | (191) | (17.2) | 265 | 31,6 | 1,7 348 | 190 | 255 | 19,0
2,71 187(1,7 | 17,5

20 | (2,59 8) (18,4) | 206 | 409 |59|191 | 325 | 215 | 21
2,72 185 | 17,8

21 | (267 | (1,83) | (19.2) | 139 | 314 | 0 P13 296 | 153 | 33,8
2,72 191 | 213

22 | (263) | (1,86) | (94) | 196 | 21,6 | 2,0 17,3 381 | 162 | 26,4
2,61 190 | 217

23 | (266) | (1,34) | (151) | 296 | 334 | 9,8 3,4 242 | 114 | 11,2
2,67 195 | 225

24 | (265 | (1,43) | (10,9) | 26,1 | 37,5 | 7,5 P75 198 | 182 | 27,0
2,68 196 | 233

25 | (266) | (1,55) | (16,7) | 33,8 | 46,2 | 1,1 B45 194 | 254 | 19,6
2,69 194 | 2238

26 | (2,65 | (1,78) | (12,8) | 186 | 327 | 48 [19,8 294 | 285 | 17,5
2,71 193 | 17,3

27 | (265 | (1,68) | (14,3) | 223 | 28,6 | 551|305 | 250 | 9,0 | 30,0

Kpurtepuu onenku:

1-2 6anua - paboTa BBINIOIIHEHA HE MOJTHOCTHIO, HE BCE PACUCTHI BHIIOIHEHBI BEPHO.
3-4 6aJ110B - paboTa BHINIOIHEHA TIOJHOCTHIO, HE BCE PACUEThI BHIITOJIHEHBI BEPHO.
5-6 6a/1510B - paboTa BBHINIOIHEHA MTOJTHOCTHIO, BCE PACUETHI BHIITOIHEHBI BEPHO.

2. KommJiekT 3a1aHuii 11 NPAKTHYECKOr0 3aHATHSA Ne2.
Tema: «OnpenesieHne noxkasarejieil MEXaHHYeCKHX CBOMCTB I'PYHTOB)»

3aoaua 2.1. Ilo paHHBIM J1a0OpPATOPHBIX HCHBITAHUM HEOOXOJMMO IOCTPOUTH
KOMIIPECCUOHHYIO KpUBYIO BHIa € = f (pj Boruucants  K0d(PUIMEHT OTHOCUTEIHHOU
C)KUMAeMOCTH M, U MoAaynb nedopmanuu E a1 3a7aHHOTO pacdeTHOro MHTEpBaja JaBICHHM.
Onpenenutsh pa3HOBUAHOCTh TPYHTOB MO AedopmupyeMocTd. HadanbHas BbicoTa oOpa3sina rpyHTa
h=20 mm.

Pa3HOBUIHOCTD IpyHTA — CYTJIMHOK € KO3 duirenTom nopucrocta e=0,6 n.e.

VicxoHble JaHHbIE TPECTABICHbI B TAOJIUIIE:

Ne | IMonuas ocanka rpynra Si, HHTepBaiI Ne | Ilonnast ocagka rpyHTa Si, Hurep Balt
Bap. | MM npu Harpyske Pi, MIla FABIICHHT, Bap. | MM npu Harpyske Pi, MIIa AaBIICHMHI,
' ’ MIla ’ ’ MIIa

00510110203 [05( P1 [ P2 00510110203 [05[P1 | P2

0,15|0,35|0,65(0,81(1,03| 0,1 (0,3 | 15 |0,07|0,16( 0,3 |0,41|0,73| 0,1 [ 0,2
0,2 (0,29|047]0,61|1,03f 0,1 0,2 | 16 [0,12]|0,25|0,44(0,62(0,96| 0,1 | 0,3
0,251041(07(09(119|005(0,1| 17 | 0,2|0,41(0,64(0,81]|1,05|0,3 | 05
0,17)0,28|0,47( 0,6 (0,75 0,05 | 0,2 | 18 |0,07|0,15(0,29|0,45|0,66| 0,1 [ 0,3
0,1210,17|0,32(0,43(0,69| 0,05 | 0,3 | 19 |0,16(0,34(0,59|0,76| 09 | 0,1 [ 0,2
0,16|0,29| 0,5 | 0,7 [0,95]| 0,2 | 0,3 | 20 |0,15| 0,3 (0,36 0,5]0,73| 0,2 | 0,3
0,221 05 1(0,85(1,08(1,33| 0,2 (05| 21 |0,14|0,31(0,44(0,56]|0,92| 0,2 | 0,5
0,1(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

O|IN|O|OIRIWIN]|EF-




9 10,26(0,46|0,7110,93(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 (0,08|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 (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 (0,09/0,17)0,38(0,68|0,99| 0,05 | 0,2 | 27 (0,23|0,44|0,82(1,14| 16 |01 | 0,2
14 (0,11| 0,3 |0,44( 0,7 | 0,9 | 0,05 | 0,3

3aoaua 2.2. 1o nony4eHHBIM 3KCIEPUMEHTAIbHBIM JAHHBIM OIPEACIUTh HOPMATHUBHOE
3HAUCHHE yIila BHYTPEHHETO TpeHHs ¢" u cueruieHue ¢ rpyHTa. IloctpouTs rpaduk casura Buaa

T =f(0).

VicxonHble JaHHbBIE TPECTABICHbI B TAOIHIIE:

Ne
Bap

rpysra ci, MIla

[IpenensHOE conpoTHBIIEHHE 00pa3La
rpyHra casury ti, Mlla, npu HopmanbHOM
JlaBJICHUH, TIepe1laBaeMOM Ha oOpasel

No
Bap

[IpenensHOE conpoTHBIIEHUE 00pa3La
rpyHTa casury ti, Mlla, npu HopmanbHOM
JTaBJIEHUH, [IepeiaBaeMoM Ha oOpa3er]
rpysra ci, Mlla

0,1

0,2

0,3

0,4

0,5

0,6

0,1

0,2

0,3

0,4

0,5

0,6

0,091

0,155

0,218

0,285

0,352

0,419

15

0,084

0,13

0,15

0,196

0,224

0,259

0,075

0,137

0,197

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

0,079

0,118

0,135

0,173

0,215

0,231

19

0,053

0,066

0,122

0,156

0,2

0,244

0,069

0,136

0,21

0,276

0,351

0,422

20

0,11

0,165

0,18

0,24

0,276

0,293

0,041

0,074

0,101

0,129

0,154

0,187

21

0,078

0,143

0,198

0,284

0,302

0,353

0,081

0,154

0,232

0,299

0,354

0,447

22

0,077

0,143

0,184

0,254

0,308

0,338

Ol |N|OO|O|PRIWIN|F

0,045

0,079

0,124

0,169

0,211

0,257

23

0,067

0,126

0,193

0,251

0,313

0,359

RN
o

0,12

0,16

0,196

0,235

0,27

0,308

24

0,07

0,136

0,211

0,268

0,348

0,439

[EEN
[EEN

0,061

0,125

0,18

0,246

0,311

0,379

25

0,045

0,098

0,145

0,223

0,278

0,321

[N
N

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

[N
w

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

[N
IS

0,082

0,147

0,225

0,317

0,388

0,447

3aoaua 2.3 1o jaHHBIM KOMIPECCUOHHBIX HUCIBITAHUNA HEOOXOIMMO OMPEAETUTh MOIYTh
nedopmaiuu TpyHTa MPY 3aIaHHOM JaBJICHUU U oceBoi Aedopmariuu. OnpeneanTh pa3HOBUIHOCTD

I'PYHTOB 110 J1e()OPMHUPYEMOCTH.
VcxonHble JaHHbIE NPECTaBIEHbl B TaOIUIE:

Ne | laBnenue OceBas Konad. Ne | [laBnenue p, OceBas Koag.
Bap| p,klla | medopmamus €, | [lyaccona v |Bap klla nedopmarnus €, | [lyaccona 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 2.4 1loBepXHOCTh TPYHTOBOTO MOTOKAa MMeeT yroi ykioHa a. Koaddummenr
¢unpTpannu rpynra Ky. HeoOxoaumo onpenenuTs OPHEHTHPOBOYHOE BpEMS 3aIlOTHEHUS] BOJON
TpaHIIeH 33JaHHOM LIIMPUHBI, KOTOpas MepeceKaeT TPYHTOBBIM MOTOK M 3ariyOjieHa HUKE YPOBHS
TPYHTOBBIX BOJI.
VcxonHble JaHHbBIE TPECTABICHbI B TAOIHIIE:

No VYron Koo duuument | Iupuna No VYron Koapdpumment | lupuna
Bap HaKJIOHA 0,| ¢uabTpanuu, |Tpanmeu L, Bap HaKJIOHA o, | (uiabTpanuu, |Tpanmeu L,
rpaj K¢, m/cyT M rpaj Ko, 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 1,5
13 23 100 0,9 27 28 120 0,5
14 21 105 1,1

Kpurepun onenkn:

1-2 6anua - paGoTa BBINOJTHEHA HE TIOJIHOCTHIO, HE BCE PAaCUEThl BHITIOJHEHBI BEPHO.
3-4 6a/J10B - paboTa BHIIIOJIHEHA MOJIHOCTHIO, HE BCE PACUEThI BHIMOJIHEHBI BEPHO.
5-6 0ay110B - paboTa BBHINOJIHEHA ITOJHOCTHIO, BCE PACUEThl BHIIIOJHEHBI BEPHO.

3. KoMmmiekT 3agaHuii A5 NPAKTHYeCKOro 3aHATHs Ne3.

Tema: «Onpenenenne HANPSKEHUH B MACCHBE IPYHTA OT COBMECTHOI'O /1eliCTBUA
COCPENOTOYEHHBIX CHJI»

K ropu3oHTanpHON MOBEPXHOCTH MacCHMBa TIPYHTA NPWIOKEHbI TPU BEPTUKAIBHBIC
cocpenoroueHHbie cuitbl — N1, N2, N3, paccTossHue Mexay ocsiMu JeMcTBUS CUIT — I'1 | I2.

HeoOxonuMo omnpenenuTh BETUYMHBI BEPTHKAIbHBIX HANPSHKEHUH 07 OT COBMECTHOIO
JIEHCTBHSI COCPEIOTOUEHHBIX CUJI B TOYKAX MACCUBA IPYHTA, PACIIOJIOKEHHBIX B INIOCKOCTH EHCTBUS
CHIIL:

1. oo Beprukanu I-I, npoxonsiiel yuepe3 TOUKY NMPUIIOKEHUS cUibl N2;

2.  mo ropusontamu II-1I, mpoxozsmeii Ha paccTossHUM Z OT TOBEPXHOCTH MacCHBA
TPYHTA.



Touku pacnoiararoTcs 0 BEpTUKAIM OT MOBEpXHOCTH Ha paccrosiHuu 1,0; 2,0; 4,0 u 6,0m.
ToYkM MO TOPU30HTAIIN PACIIONOXKUTh BIIPABO U BJIEBO OT OcH AeHcTBHs cuibl N2 Ha pacctosiHum 0;
1,0 u 3,0m. Ilo nony4yeHHBIM HaNpPSYKEHUSAM U 3aJJaHHBIM OCSIM IIOCTPOMTbH 3IIOPBI paclpeaeacHUs
HanpsHKEHUH 03.

N1 N2 N3
l_ K >l,< 2 —\L
Vo 2V VA
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3000 3000 "
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HcxomHple JaHHBIC PECTaBICHBI B TA0IUIIE:

Ne N1, xH N2, xH N3, xH r, M r2, 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
27 1000 800 900 3 1 1

w
[ERN
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Kpurepun onenkmn:

1-2 6anna - paboTa BbINOJIHEHA HE TIOJIHOCTBIO, HE BCE PACUEThl BBINOJIHEHBI BEPHO.
3-4 6a,1710B - paboTa BBHIIOJIHEHA TOJHOCTBIO, HE BCE PACUCThI BHIIOIHEHBI BEPHO.
5-6 0aJ1J10B - paboTa BBIIOJIHEHA IIOJHOCTHIO, BCE PACUEThI BBIITOJIHEHBI BEPHO.

4, KoMIUIeKT 3aJaHUH JIJIs TPAKTHYeCKOTro 3aHsaATHs Ne4.

Tema: «OnpenesieHne HANPSAKEHUI B MACCUBE TPYHTA METOIOM YIJIOBBIX TOYEK»

['opu3oHTanpHas MOBEPXHOCTh MAacCHUBa I'PyHTA HarpyeHa paBHOMEPHO pacIpeiesieHHON
BEPTUKAIbHOW HAarpy3KOH MHTEHCUBHOCTBHIO p1 M p2. PazmMepsl MpsSMOYTroJIbHBIX TIJIOMIAI0K B IUIAHE:
l1xb1 u loxbo.

HeoOxoaumo omnpenenuTh 3HA4YeHHs BEPTUKAIBHBIX HANPSKEHUH 0;p OT COBMECTHOTO
JIEUCTBUSI pacCIpe/ieNIeHHbIX HAarpy30K Ha TOBEPXHOCTH B TPYHTOBOM MAacCHMBE Ha BEPTUKAIH,
npoxojsmiei yepe3 Touky M, Ha rmyounax 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 M. PaccTosHue Mexay ocsimMu
IJIOMIA0K HarpykeHuss npuHaTh L=3,0M. [1o BBIUMCICHHBIM HANPSIKEHHUSM ITOCTPOUTH JMIOPY
pacrpeneneHus ozp.

Pj PZ
{WWi YY VYV VY VY
o 2 F
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g | | 3
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3 C I D | %
pl________H l G
b1/2 ‘bv/Z_ by/2 _!_ b2/2
|

VicxoHble JaHHbIE IPEJCTABICHbI B TAOJIHIIE:
Ne 1, | by, p1, l2, | b2, | po, Ne l1, | by, p1, l2, | b2, | p2

Bap. | M M klla M M | klla | Bap. | ™M M klla M M | klla

1 25 119] 280 | 50 |24 310 15 50 1|24 380 6,0 | 24 | 320
2 33 (123| 240 | 60 | 2,8 | 350 16 25 (19 280 3,3 33| 310
3 29 | 25| 320 |40 |24 | 290 17 26 | 2,1 340 50 |24 | 370
4 26 | 21| 340 | 50 |24 | 380 18 19 119 270 29 | 2,6 | 300
5 25 119] 290 |60 |24 330 19 22 | 21 360 41 | 3,8 | 450
6
7
8

22 122 | 260 |35 |25 360 20 [ 26 | 19| 250 33 24| 320
19 |19 280 |40 |24 | 320 21 | 24 | 23| 280 30 25| 350
25 121| 310 | 60 | 28] 410 22 | 25|24 | 300 40 | 25| 400
9 27 119 | 320 |50 |24 340 23 | 33 |24 | 210 42 | 2,4 | 440
10 |50 24| 380 |40 24| 320 24 | 50 | 2,7 | 330 6,5 | 24 | 330
11 | 33 23| 240 |40 |24 | 350 25 [ 32 19| 350 36 |21 210
12 129 26| 320 | 35|25 | 290 26 1,8 112 | 190 2,2 12,0 | 250
13 122 22| 260 |30 24| 360 27 28 |20 | 320 45 14,0 ] 510
14 125121 | 310 | 40|24 | 410




Kpurepun onenkn:

1-2 6anaa - BeinosIHEeHa paboTa 10 33/IaHHOMY BapHaHTY, €CTh IPyOble OMMOKY I HE JaHbl

IMPpaBUJIbHBIC OTBCTHI HA 3a/JaHHBIC BOITPOCHI.

3-4 6ajuia - BblIoJHEHA padoTa MO 3aJlaHHOMY BapUaHTy, €CTh IpyOble OMIMOKH, JTaHBI

IMMpaBUJIbHBIC OTBCTHI HA OOJIBIIIMHCTBO 3aJIaHHBbIX BOIIPOCOB

5-6 0aJ1J1I0B - BLIOIHEHA pa60Ta 110 3aJaHHOMY BapHaHTy, €CTb HC3HAYUTCIIbHBIC OIINOKU

HJIM OTBCTHI HA BOIIPOCEHI ITO pa60Te AaBaJl TOJIBKO IIPH 3aJaHUH HABOAAIIHUX BOIIPOCOB.

7-8 6a.1J10B - BBINOJIHEHA paboTa MO 3a/laHHOMY BapHaHTY, OIIMOOK B pabOTe HE BBISBICHO,
npu 3amyre paboTbl OoJsiblIas 4acTh OTBETOB JAaBAJlaCh CaMOCTOSITENIHO 0O€3 MOMOIIU

mpernoagaBaTeciis.

9 0aJJ10B - BBINOJIHEHA padoTa MO 33JJaHHOMY BapUaHTy, OIIMOOK B paboTe HE BBISBIICHO,

IIpH 3aI0UTE pa6OTI)I OTBETHI AaBaJIUCh CAMOCTOATCIIbBHO 0e3 IIOMOIIM ITpe€TrIoaaBaTeIsd.

Tema: «Onpenenenne yCTOH4UBOCTH 0TKOCA»

Onpenenutb yYCTOWYMBOCTH OTKOCAa METOAOM KPYIJIOUMIMHAPUYECKUX [OBEPXHOCTEN
CKOJIbXKEHUSA. ['pPyHT B COCTOSIHUM €ro MNPHUPOJHONW BIAXKHOCTU HMEET (PU3UKO-MEXaHUYECKHE
XapaKTEPUCTUKHU: CLIEIUICHUE IPYHTA C, YTOJI BHYTPEHHEIrO TPEHUS @, yIEIbHBIN BEC 7.

5. KoMmiekT 3aiaHuii 1J1s1 IPAKTHYECKOTr0 3aHsaATHA NS,

C X
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e
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™
XC a
Z
VcxomHble qaHHbIE TPEACTABICHBI B TAOJIHIIE:
. @, Tpan | v,

Ne Bap. | zc, m XC,M |a, M b, m H, m c, klla CHAR p, xI1a
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 S) 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

Kpurepum ouenku:
1-2 6asna - BeIoJIHEHA paboTa 1o 3alaHHOMY BapHUaHTY, €CTh TpyObIe OIIMOKY UM HE JaHBI
NpaBUJIbHbBIE OTBETHI HA 33/1aHHBIE BOIIPOCHI.

3-4 6ama - BBHIIONIHEHA paboTa MO 3aJaHHOMY BAapHaHTY, €CTh TpyObIe OIIMOKH, IaHBI
NPaBUJIbHbBIE OTBETHI HA OOJIBIIMHCTBO 33JJaHHBIX BOIIPOCOB.

5-6 6aysI0B - BHINIOJHEHA paboTa MO 3a/laHHOMY BapHaHTY, €CTh HE3HAUUTEJbHbIE OMIMOKH
WJIM OTBETHI Ha BOIPOCHI 110 paboTe JaBajl TOJIBKO MPU 33aHUU HABOASIIUX BOIIPOCOB.

7 0an10B - BBINOJIHEHa paboTa MO 33aJJaHHOMY BapHUaHTy, OIIUOOK B pabOTe HE BBISBICHO,
npu 3ammre paboThl Oosblas 4acTh OTBETOB JaBajlaCh CaMOCTOSITENIbHO O€3 MOMOIIU
IpenoaBarers.

8 0aJ10B - BhINOJIHEHA padoTa MO 33JJaHHOMY BapUaHTY, OIMOOK B paboTe HE BBISABJICHO,
[P 3alIUTe paboThI OTBETHI 1aBAIUCh CAMOCTOSITENILHO 0€3 TOMOIIM IPEenoJaBaTersl.

6. KommuiekT 3aganuii 1Jisi NPaAKTHYECKOT0 3aHATHS Ne6.

Tema: «Onpenenenue 1aBjieHUs TPYHTA HA NOANOPHYIO CTEHKY»

3aoaua 6.1. «OmnpeneneHue NaBiICHUS Ha MOJIOPHYIO CTEHKY OT WJIEAJIbHO CBIITYYEro

rpyHTa (€=0, 0#0)»

I[aHa noArnopHasa CTCHKa BBIcOTON H ¢ abcomoTHO TJIIaJKUMHU BCPTUKAJIIBHBIMU I'PAHAMUA U

TOPU30HTAILHON TOBEPXHOCTHIO 3aCHINKU TPYHTA 33 CTEHKOW, UMEIOIas 3ariy0jieHne Ha BETUINHY

h.

Heo6xoanMo ornpenenuTs akTUBHOE ¥ TACCHBHOE JIaBJICHHS TPYHTA HA MOIMOPHYIO CTEHKY.
3aoaua 6.2 «OnpeneneHne NaBaeHNs Ha IOAINOPHYIO CTEHKY OT HJEAJIHO CBHIITY4ero rpyHTa

C YYETOM Harpys3ku Ha TIOBEPXHOCTH



Heo6xoauMo onpenenuTs akTUBHOE JaBlIeHHE TPyHTA Ha MOANOPHYIO CTECHKY, YUUTHIBAs
Harpy3Ky Ha HOBEPXHOCTH.

3aoaua 6.3 «OnpeneneHue 1aBIeHNs Ha IOANOPHYIO CTEHKY OT HI€aJIbHO CBA3HOIO TPYHTa
(c£0, £0)»

Heo0xoauMo ompenenuts aKTMBHOE U IaCCHBHOE [aBJICHUE CBS3HOTO TpyHTa Ha
HOJMOPHYIO CTEHKY.

Wcxonabie qaHHbIe 715 MPAKTHYECKOTOo 3aHsATUst No 6 mpecTaBiIeHbl B TaOIUIe:

Ne H, m h, m v, kKH/M® ¢, Tpaj c, klla q, kIla
BapuaHTa

1 6,0 1,8 19,8 19 16 150
2 8,0 2,1 20,1 17 18 150
3 7,0 2,0 20,8 18 15 180
4 5,0 1,8 20,9 20 21 120
5 9,0 2,4 19,6 21 23 240
6 5,0 2,6 20,4 14 19 250
7 6,0 1,8 19,7 22 14 150
8 8,0 2,4 20,2 19 25 120
9 10,0 3,4 19,2 23 22 150
10 6,0 1,8 21,5 16 17 220
11 7,0 2,1 21,2 18 15 250
12 8,0 2,2 20,2 19 20 240
13 9,0 2,6 19,8 20 19 120
14 10,0 2,7 20,2 21 24 200
15 11,0 3,5 19,8 22 21 240
16 12,0 3,8 20,3 19 14 250
17 6,0 1,7 20,4 16 17 180
18 7,0 2,2 20,2 17 16 120
19 8,0 2,4 20,3 20 25 150
20 9,0 2,3 19,7 22 25 150
21 10,0 2,4 20,1 20 22 180
22 11,0 3,1 19,8 23 22 250
23 12,0 3,6 19,8 18 25 200
24 6,0 2,1 20,1 20 18 150
25 7,0 2,5 19,6 23 23 180
26 8,0 2,5 20,4 22 21 210
27 9,0 2,1 16,9 19 23 180

Kpurepun onenku:

1-2 6asna - BeImoIHEHA paboTa 1Mo 3alaHHOMY BapUaHTY, €CTh IpyOble OIIMOKY UM HE JaHBI
IMPaBUJIbHBIC OTBETHI HA 3a/JaHHBIC BOITPOCHI.

3-4 0asa - BbINOJNHEHA paboTa MO 3aJlaHHOMY BapHaHTYy, €CTh I'pyOble OIIMOKH, aHBI
IMPpaBUJIbHBIC OTBETHI HA OOJILIIMHCTBO 3aaHHBIX BOIIPOCOB.

5-6 6a/110B - BBINOJIHEHA PaboTa MO 33JaHHOMY BapUaHTy, €CTh HE3HAUUTEIbHbIE OIINOKU
WM OTBETHI Ha BOIIPOCHI 110 paboTe JaBall TOJBKO MPU 3aJIaHUU HABOSIIMX BOIPOCOB.

7 6a/J10B - BBINOJIHEHA padoTa MO 33JJaHHOMY BapUaHTy, OIIMOOK B paboTe HE BBISABIICHO,
npy 3amure paboThl OoJblIas 4acTh OTBETOB JaBaJlaCh CaMOCTOSTENIBHO 0O€3 MOMOIIU
IpenoaaBaress.

8 0an10B - BhIMOIHEHa paboTa MO 3aJJaHHOMY BapHUaHTy, OMHUOOK B paboTe HE BBISBICHO,
IpH 3aIuTe paboThl OTBETHI 1aBAIKUCh CAMOCTOSTENLHO 0€3 MOMOIIM penojaBaTess.

7. KommjiekT 3agaHuii 1J151 MIPAKTHYECKOro 3aHsaTus Ne7.



Tema: «OnpeaesieHne 0CaJIKU OCHOBAHUS METOIOM MOCJTOHHOT0 CyMMHPOBAHHUS»

MeTooM TIOCTOWHOTO CYMMHPOBAHHS HEOOXOIUMO OIPEACTUTh BEIHYUHY TOJTHOU
CTAOMIM3UPOBAaHHOW OCAJKU OCHOBaHUS (YHIAMEHTA, YYUTHIBAs TOJBKO OCEBBIC CKHUMAIOIINE
HanpsHKeHUs (MIUpUHA MOAOMBL — D, riyOuHa 3aoxxeHus GpyHmaamenta — d).

[TocTpouts 3MI0py HANPSKEHUN 0zp B TPYHTOBOM TOJIIE HA BEPTUKAIHU, IPOXOIALICH yepes
[EHTP MOIOIIBHI (yHIAMEHTA.

[Toctpouts sm0py HANPSKEHUN OT COOCTBEHHOTO Beca IPyHTA Ozg.

Hcxonabie qaHHbBIE MPECTABICHBI B TAOIUIIE:

Noe, b, m I, m p, xl1a v, kH/™M® d, m E, MIla
Bap.

1 2 3 200 18,5 0 10,4
2 3 4 210 19,1 1 20,2
3 4 5 220 20,2 2 30,1
4 5 6 230 18,3 1 15,8
5 2 2 235 19,4 0 25,9
6 3 3 210 20,0 0 10,6
7 4 4 230 18,8 1 20,8
8 5 5 220 19,2 2 30,3
9 6 6 220 20 1 20,2
10 2 4 210 18 0 30,1
11 3 6 230 19 0 15,8
12 4 8 300 20 1 25,9
13 5 8 280 18 2 15,8
14 6 8 310 19 1 25,9
15 2 3 260 20 0 10,6
16 3 4 240 18 0 20,8
17 4 5 210 19 1 30,3
18 5 6 270 20 2 15,8
19 2 2 320 18 1 25,9
20 3 3 330 19 0 15,8
21 4 4 280 20 0 25,9
22 5 5 210 18 1 10,6
23 6 6 300 19 2 30,1
24 2 4 200 20 1 15,8
25 3 6 280 18 0 25,9
26 4 8 310 19 0 10,6
27 5 8 340 20 1 20,8

Kpurepun ouenku:

1-2 6asna - BeIoSIHEHA paboTa 1Mo 3alaHHOMY BapUaHTY, €CTh IpyOble OIINOKY UM HE JaHBI
IIPaBUJIbHBIE OTBETHI Ha 33JaHHBIE BOIIPOCHI.

3-4 0as1a - BbINOJNHEHA paboTa MO 3aJlaHHOMY BapHaHTYy, €CTh I'pyOble OIIMOKH, aHBI
MPaBUJIbHbBIE OTBETHI HA OOJIBIIMHCTBO 3a/IaHHBIX BOIIPOCOB

5-6 6a/110B - BBINOJIHEHA PaboTa M0 33JaHHOMY BapUaHTy, €CTh HE3HAUUTEIbHbIE OIINOKU
WJIM OTBETHI Ha BOMIPOCHI 110 paboTe JaBall TOJbKO IIPU 3a/laHUU HaBOJSAILIUX BOIPOCOB.

7-8 0aJJ10B - BBIIIOJIHEHA paboTa MO 3a/JaHHOMY BapHaHTY, OIIMOOK B paboTe HE BBISABIECHO,
npu 3amure paboThl OoJsblasi 4acTh OTBETOB [aBajlaCh CaMOCTOSITENIBHO O€3 MOMOIIU
npenoaaBaress.

9 0a10B - BBINOJIHEHa paboTa MO 3aJaHHOMY BapUaHTy, OIIMOOK B paboTe HE BBISBJIEHO,
IpH 3aIuTe paboThl OTBETHI 1aBAIKUCh CAMOCTOSTENILHO 0€3 MOMOIIM IPenogaBaTers.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4

Ne ni/n

Bomnpocsl k 3a4ery

CocTaBHbI€ 3JIEMEHTHI TPYHTOB

Buel TBepABIX yacTull rpyHTa

I'pyHTOBas BOJa 1 €€ BUIbI

CTpyKTypHBIE CBSA3U U CTPOEHHE IPYHTOB

Knaccuukannonnsle moka3areian rpyHTOB

OnpeneneHHe HanMCHOBAHUSA CBIITYYHX U IbUIEBATO-TITIMHUCTBIX T'PYHTOB

No oMW

®dusnueckue cBoiicTBa TpyHTOB. llopucTocTh, KOA(PQPHUIMEHT TOPHUCTOCTH U
KO2(pPUITMEHT BOAOHACHIIIICHUS

oo

C>KMMaeMOCTb I'PYHTOB. XapaKTepI/ICTI/IKI/I C)KUMACEMOCTU I'PYHTOB. 3aKoH YIUIOTHCHMU.
KOMHpCCCI/IOHHHe HCIIBITAHUA TPYHTOB

da3zwl HAIIPSIZKECHHOI'O COCTOAHUSA I'PYHTOB ITPU BO3PACTAHUUN HAT'PY3KU

10,

BOI[OHpOHI/II_IaeMOCTB TPYHTOB. 3akoH I[apcn. HauvanpHbriit I'padAuCHT B TIMHHCTBIX
I'pyHTax

11,

COHpOTI/IBHeHI/Ie TPYHTOB CABUTY. 3aKoH KyJ'IOHa AJIsL ChIITYYHX U NIBUJICBATO-TIIMHUCTBIX
T'PYHTOB

12|

YcnoBus MMpCaCIbHOI'O paBHOBECHU (YCJ'IOBI/IH HpO‘IHOCTI/I) ChIITYYHUX U CBA3HBIX I'PYHTOB

13|

Ucnerranus I'PYHTOB Ha CABUT IIPU IPOCTOM U TPCXOCHOM CIKATUH

14

IToctpoenue rpaguka CONPOTHBIIEHUS CPE3y U ONPENEICHUE apaMeTpOB MPOYHOCTH
rpyHTa

15]

CrpykrypHo-(hazoBasi  AedOpMHPYEMOCTh  TPYHTOB. [Mpunuun  TUHEHHOMN
nehopMUPYEMOCTH

16,

OcobeHHocTH (PU3UKO-MEXaHUUECKUX CBOMCTB CTPYKTYPHO HEYCTOMUMBBIX
MPOCAIOYHBIX TPYHTOB

17

Pacnpenenenue Hanps>keHU B TPYHTOBOM TOJIIIE OT AEHCTBUS COCPEAOTOUCHHOM
cmiibl. Crioco0 31eMEHTapHOr0 CyMMHUPOBAHUS

18,

Pacnipenenenue HanpspkeHW B TPYHTOBOM TOJIIIE OT PACHPEACIICHHON HAarpy3Ku

19]

HpI/IMeHeHI/Ie MCTOJa YTJIOBBIX TOYCK JIA OIIPCACICHHA HaprDKeHI/II\/’I B FPYHTOBOﬁ
TOJIIC

20,

BnustHue mutomaam 3arpy3ky Ha paciipeielieHue HapsHKeHU B TPyHTax

21,

Pacnpe;[eneHHe HaHpH)KCHI/Iﬁ B CJiydyac IUIOCKOM 3amadu npu JIeiCcTBUHI pPaBHOMCPHO
pacnpeueﬂeHHoﬁ Harpys3kKu. I'naBHBIE HAIPS’KCHU A

22,

KonrakrHas 3aja4a. BausHue )KeCTKOCTH (1)}’HI[E[MCHT3. Ha XapaKTEp pacupCACICHUA
KOHTAKTHBIX JABJICHHUI IO €ro II0J0IIBOM

23,

Bausiaue HCOOAHOPOAHOCTHU HaIlJIaCTOBaHUM T PYHTOB Ha paClipCACIICHUC HaHp}I)KCHI/Iﬁ

24,

Pacnpe;[eneHHe HaHp}I)KGHI/Iﬁ OT COOCTBEHHOI0 Beca TpyHTa

25,

HOCTpOCHI/Ie OIIOPLL HaprI)KeHI/Iﬁ OT JeHCTBUSA COOCTBEHHOT'O Beca TpyHTa




26/ IlocTpoeHune >mropel HANPSIKEHUM OT IEUCTBUS JTONOJHUTEIBHOIO JIABJICHHS HA TPYHT
ot pyHIaMeHTa

27] HauanbHas kpuTuyeckas Harpy3ka Ha TpyHT. PacueTHoe CONpOTUBIEHUE TIpyHTAa.
OrnpenenieHne pacyeTHOrO CONPOTUBIIEHUS TPYHTA 10 HOPMAaTUBHBIM JJOKYMEHTaM

28/ IlpenenbHas KpuTUUECKask Harpy3Ka JJis ChIIIYYHUX U CBA3HBIX PYHTOB

29, [IpoBepka NPOYHOCTH TPYHTOBOIO OCHOBAHUS C WCIIOIb30BAHMEM HOPMATUBHBIX
JIOKYMEHTOB

30/ YcroitunBocTh CBOOOJHBIX OTKOCOB M CKJIOHOB. [IpenenbHblil yroil OTKOCa CBHITy4HUX
rpyHTOB. [IpenenbHas BbICOTa BEPTUKAIBHOTO OTKOCA JUIsl UACAIBHO CBA3aHHOTO TPYHTA

31) Meroa KpyrJIOUUIUHAPUYECKUX TOBEPXHOCTENU CKOJIbKEHUS

32/ Pacuer nmoAnopHBIX CTEHOK MPU HATMYUM CHITYYHUX U CBS3HBIX IPYHTOB. AKTHUBHOE U
[MACCUBHOE JIaBJICHUE TPYHTA HA NOANOPHYIO CTEHKY

33/ JlaBneHue rpyHTOB Ha TPYOOIPOBOIBI IIPH PA3TUYHBIX CIIOCO0AX UX MPOKIIAIKH

34| Buasl u npuauHbl Aeopmanuii TpyHTOB

35/ Yopyrue nedopManuu rpyHTOB U METOJBI UX ONPEACICHUS: METOJ OOIIUX YIPYTUX
nedopmanuii ¥ METOA MECTHBIX YIPYTHX JehopMaruii

36, Omnpexnenenne ocaaku Caosi TPyHTA MPHU CIUIOLIHON HArpy3Ke

37/ Onpenenenne ocamok (QyHIAMEHTOB TI0 METOAY IIOCIOHHOTO 3JIEMEHTapHOTO
cymmupoBanusi. OCHOBHBIE MPEANOCHIIKA METOA

38 Pacuer ocanok (hyHIaMEHTOB 110 METO.Ty SKBUBAJICHTHOTO CJIOS TPYHTA

39| N3MeHeHune ocaJiku BO BpEMEHU

40| V3MeHeHUe CBOWCTB IPYHTOB MPU JUHAMUYECKUX BO3JIEHCTBUIX

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NPOBECHUSA
Cemectp N Kpurepun u HOpMBI OLCHKH
NPOMEKYTOYHOM
aTTecTanuu
4 3auer (10 Ecnu Texkymuii peWTuHr
«3a4TEHOY
HAaKOIIUTEIILHOMY cocrasiseT oT 40 1o 100 GamnoB
EUTHHT Ecnu Tekymmit peiiTuHr
P y) «HE 3aYTEHO» P
cocranigeT ot 0 10 39 GayoB




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK)
n/n MeToIn4ecKoe nocooue,

NPAKTHKYM, JP.)

T'ox m3panus

KoauuecTBO B
HAY4YHOI
onobamoTeke /
HaumeHnoBaHnue
IBC

1 | Hammatos b. U. Hanmaros, b. 1. Mexanuka rpyHTOB, Y4eOHuk
OCHOBaHHUA U (PyHJAaMEHTHI (BKJItOYAs
CIIEMAJIbHBIN KypC NHKEHEPHON

reojiorun) : yueonuk / b. 1. Jlanmaros. —
4-¢ uzn., crep. — Cankt-IlerepOypr : Jlanb,
2017. — 416 c.— ISBN 978-5-8114-1307-
2. — TekcT : anexTpoHHbIi // JIaHb :
3NIEKTPOHHO-OMOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/90861
(mata obpamenus: 19.05.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINEH.

2017

9BC "Jlanp"

2 | AGyxaHoB A. 3. AOyxaHoB, A. 3. MexaHUKa I'PYHTOB : YuebHoe nocobue
yuebHoe mocooue / A. 3. AOyxaHOB. — 2-¢
u3., ucnp. u gon. — Mocksa : UHOPA-M,
2020. — 336 c. — (Bricmiee oOpa3oBaHue:
bakanaspmuar). - ISBN 978-5-16-103970-0. -
Texcr : anexTponHsIit. - URL:
https://new.znanium.com/catalog/product/10
52208 (mara obpamenus: 19.05.2020)

2020

OBbC
"ZNANIUM"

3 | Anexkceen C. U. Anekcees, C. 1. MexaHuka rpyHTOB : Y4eOHoe mocobue
yaebHoe mocodue st 6akanaspos / C. 1.
AnekceeB. — Mockga : Aii [Iu Ap Menua,
2020. — 168 c. — ISBN 978-5-4497-0734-
5. — TekcT : 21eKTPOHHBIN // DNEKTPOHHO-
6ubmmoreynas cucrema IPR BOOKS :

2020

9BC "IPRbooks"




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeToAn4ecKoe nocoodue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
[caiiT]. — URL:
http://www.iprbookshop.ru/98509.html
(mata obpamenus: 20.09.2020). — Pexum
JIOCTYMA: JJIsl aBTOPU3UP. MOJIb30BaTeNeH
4 | TlpoHosuH f1. A. [Mponosun, 5. A. MexaHuKa rPyHTOB : VY4ebHoe nocodue 2017 5bC "IPRbooks"
yuebHoe nocoodue / 1. A. Ilponosus, 1O. B.
Haymkuna. — Tromens : TroMeHCKHi
WHJyCTpUabHbIi yHUBepcuret, 2017. —
82 c.— ISBN 978-5-9961-1628-7. —
TexcT : 27eKTpOHHBII // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/83702.html
(mata obpamenus: 19.05.2020). — Pexum
JOCTYTIA: JUIsl aBTOPU3HUD. TTOJIh30BaTENEH
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yueoHoe KOHH%CTEO i
HAYYHOI
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) I'ox u3nanus onobauorexe /
n/m MeTOouYecKoe mocooue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
1 | 3axapos M.C. [TouBOBeIeHUE M HHKEHEPHAS T€OJIOTHS : Y4eOHoe mocobue 2018 ObC "Jlanp"

yuebHoe nmocodue / M. C. 3axapos, H. I'.
Kopger, T. H. Huxonaesa, B. K. YuaeB. —
2-e u31., crep. — Cankr-IletepOypr :
Jlanb, 2018. — 256 c. — ISBN 978-5-
8114-2007-0. — TekcT : 31eKTpOHHBIi //




Tun (yueOHuk, yueOHoe

KoaunuecTBO B

Ne nocooue, yueOHo- Hay-mou
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeTOoHYeCKoe mocodue,
DpaKTHEYM, Ap.) HaumeHoBanue
P > AP- 9BC
JlaHb : 37EKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/107911 (nata
obpamenus: 19.05.2020). — Pexum
JOCTYIIA: JUIsl aBTOPH3. ITOJIH30BATEIICH.
2 | bepnunos M. B. bepnunos, M. B. OcHoBanus u Y4eOHuk 2019 ObC "Jlanp"

¢dbyngamenTsl : yaeOHuk / M. B. bepinHos.

— 7-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2019. — 320 c. — ISBN 978-5-
8114-1200-6. — TeKcT : 2IeKTPOHHBII //
JlaHb : AIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/112075 (nara
obpamenus: 19.05.2020). — Pexxum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIb30BaTEIEH.




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e Web of Science [DnekTpoHHBI pecypc] : MyIbTUAUCITUIUTHHAPHAS
pedepatuBHas 0a3a mannbix. — Philadelphia : Clarivate Analitics, 2016 . —
Pexxum noctyna : apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc.,

aHTJI
e Scopus [DIEKTpOHHBIN pecypc]

pedeparuBHas 0a3a JaHHBIX. —

Netherlands : Elsevier, 2004— . — Pexwum JocTyna : scopus.com. — 3ari. ¢

3KpaHa. — 3. pyc., aHri.

e Elibrary [OnekTpoHHBIN pecypc]| : HaydHas 3JE€KTpOHHas OuOIHOTEeKa. —
Mocksa : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ sxkpaHa. —

S3. pyc., aHr.

e http://docs.cntd.ru/ - »snekTpoHHBIH (GOHA NPABOBOH W HOPMATHBHO-

TEXHUYCCKOM AOKYMCHTalluH

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Haumenosanue I1O

PexkBu3uTHI 1OrOBOpa
(1aTa, HOMep, CPOK JAelCTBUS)

Ne
n/n
1 |StarkES Jorosop 1'92-1065 ot 10.12.08
2 | KoncynpranT+ HoroBop Nel1522 ot 25.12.2015
3 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JEUCTBUS - OECCPOUHO
4 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

neiictBus - 6eccpouno; lorosop Ne 727 ot
20.07.2016r., cpok neicTBUS - OECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

Ne
n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHA
NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA,
NMOMELUEHHUH VI CAMOCTOATEIbHOMI
padoThl 00yJyawIuxcsi (HOMep ayIuTOPHN)

Ilepeyens 0CHOBHOTO 000pYynOBaHHS

Komnetorepnsiii  knacc. Ilomemenue s
CaMOCTOSITEIIbHOU paboTHI. YuebHas
ayIuTopus  JUIl  TNPOBEIEHUS  3aHATHH
CEMHUHApPCKOro TUna. YuyeOHas ayIuTopus is
KypCOBOTO IPOEKTUPOBAHUS (BBIIOJIHEHHUS
KYpPCOBBIX pabo0T). YueOHasi ayauTopus s
IIPOBEJEHUS TPYNIOBBIX U MHIAWBUAYAJIBHBIX
KOHCyJbTallMi. VYdyeOHas aynutopus Ui
IIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
npomexxyrouHoi arrecranuu (I'-401)

CToBl yYEHUYECKHUE, CTYIIbSl YUCHUUYECKHUE,
IIK ¢ BbIxOA0M B ceTb MHTEpHET

VYueOHast ayaAuTOpUs U1 IPOBECHUS 3aHATUI
JIEKIIMOHHOTO TUMNA. YueOHas ayAuTOpUs IS
IIPOBEICHNS 3aHATUM CEMHHAPCKOI0 THIIA.

Hocka aynutopnass (MenoBasi); Crobl
YUCHHYECKHE  JIBYXMECTHBIC, TpHOyHa
HACTOJIbHAs, CTYJIbs, HANOJbHBIA CTEH] C



http://docs.cntd.ru/

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

YuebHass  ayauTopusi  UIA  KypCOBOTO
MPOSKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabor). YueOHas ayauTopus I IPOBEACHUS
TPYIIOBBIX u WHIBUIYaIbHBIX
KOHCYJIbTAIlMid. YueOHasi ayauTopus s
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npomexyrouHoit arrectanuu (C-412)

o0pa3iamMyu MUHEPAJIOB; BHIKATHBIC CTCH/IBI,
mpoekTop, skpaH. (6e3 1K)

JlaGopartopust "CtpoutenbHbie
kouctpykuuu"(C-103)

Cronsl YUEHUYECKUE JIBYXMECTHBIC
(MOHOOMOK) , Mozaenb 3KckaBaropa 2O0-
2621 , nocka ayauTopHas (MmenoBas) ,
Mozenb kpana Kb-102 , HarsiiHbie MakeThbl
, TPYHTOBBIN JIOTOK C TMJIBOTHHOM, CTOJI C
CyIIWIbHBIM  InKadgom,  JaboparopHas
yCTaHOBKa "[Monucnact" , CTOJI
MPErnoAaBaTeIbCKUl , MakKeT YCTAaHOBKHU
JUTSL PACIIUPEHISI CKBAXKHH , PEIYKTOP .




