MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
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BBICIIET0 00pa30BaHUs
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Pabouyto mporpammy coctaBui(u):

Crapunii npenoaasarens, Haxiionnosa M.U.
(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensenrt

(OozndicHoCcmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas nmporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIlpaBJICHUA IMOATOTOBKHU
08.03.01 CtpourenbcTBo

Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCUMILIMHBI 10 «22» nekadps 2023 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«[IpompbliIeHHOE, TPaXk1aHCKOE CTPOUTEIBCTBO U FOPOJCKOE X03HCTBO»

(mpotokon 3acemanust Ne 3 or 18 centsiops 2017 r.).




1. Ilesb ocBOECHMS TUCHUIITTHHBI

Ilenp oOCBOGHMS JUCHMIUIMHBI — (OPMHUPOBAHUE Yy CTYACHTOB HABBIKOB OIECHKH
CTPOUTENBHBIX CBOMCTB IPYHTOB, UCIIOJb3YEMbIX B KAUECTBE 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 JUCHHUIIIIMHA:
«Bricmras MaT€MaTuKay», <<(DI/I3I/IK3>), ((FCOJ'IOFI/IH», ((COHpOTI/IBJ'ICHI/Ie MaTCpHaIoB).

JIMCUMIUINHBL ¥ IPAKTUKH, AJIS1 KOTOPBIX OCBOEHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npemmectytomee:  «OcHoBanus u  (yHOaAMeHTHD», «TexXHOJIOrMYecKHe  MpOLEeccHl B

CTPOUTEIILCTBE»

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHauKaTopsl 10CTHKEHUS
KOMIIeTeHIINH
(Koa 1 HAMMEHOBaHUE)

Iliianupyembie
pe3yabTaThl 00y4eHust

OIIK-5. CriocobeH
y4acTBOBaTh B HMH)KEHEPHBIX
M3BICKAHHUAX, HEOOXOIMMBIX
JUISt CTPOUTEIILCTBA 31
PEKOHCTPYKITHH 00BEKTOB
CTPOUTEIICTBA W IKUJIHIIHO-
KOMMYHAJIbHOTO X035HCTBa

OIIK-5.1.
Ompenenenue coctaBa padoOT IO
WH)KCHEPHBIM  U3BICKAHHSAM B
COOTBETCTBHHM C IIOCTaBICHHOM
3aauen

3HaTh: OCHOBHBIE METOJIbI
OIpEIECIICHUS CBOWCTB
TPYHTOB B JTa0OPaTOPHBIX U
HAaTYPHBIX UCIBITAHUAX

YMeTb: 00OCHOBAaTH COCTaB
paboT MO  MHXEHEPHBIM
U3bICKAHUAM U METOJIOB
MOJIYYCHHA PaCUCTHBIX
XapaKTepUCTHK;

aHAJM3UPOBATh MaTepHAIIBI
MCCJIIOBAaHUH MPOILIBIX JIET

Bmaners: 3HAaHUSIMH 0
HEOOXOIMMOM COCTaBe,
BHUJIaxX PaOOT, BBIMOJHAEMBIX
npu WHKEHEPHBIX
HA3BICKAHUIX

OIIK-5.2.
Br16op
JOKYMEHTaLUH,
periIaMeHTHPYIOIIEH
MPOBEICHUE U  OPraHU3aLMIO
U3bICKAHUH B CTPOUTEIBCTBE

HOPMaTUBHOMN

3HaTh:
JIOKYMEHTHI,
periiaMeHTHPYIOLIUE
JIeATEeIbHOCTE B 00JIacTH
MEXaHUKH TPYHTOB,
WHKEHEPHOU I€0JIOTHH

HOPMAaTUBHBIC

YMeTs: HCIIOJIb30BaTh
HEOOXOUMYIO
HOPMAaTUBHYIO
JIOKYMEHTAITHIO
OIIPENIEIIEHUIO CBOWCTB
TPYHTOB, HAIIPSHKEHHO-
ne(OpMHUPOBAHHOTO
COCTOSTHUS TPYHTOBOTO

1o




MacCCHuBa

Bnanerts: 3HAHUSIMU
HOPMATHUBHBIX JIOKYMEHTOB,
HEOOXOIUMBIX TIPU pacyeTax
110 MEXaHUKE TPYHTOB

OIIK-5.3.

Bri6op cnocoba BBIMOTHEHUS
WHXEHEPHO-TEOIE3UUECKUX
W3BICKAHHUU JIJISl CTPOUTEILCTBA

3HaTh: KapTOrpaMMBI
Tororpago-Teoe3nIecKoil
M3Yy4EHHOCTH, 0030pHBIE
KapThl, CUTYallMOHHBIC
TUIAHBI YYACTKOB M3bICKAaHUN

VMerTsb: coOupartpb u
UHTEPIIPETHPOBATh

MaTepHabl HUHKCHEPHO-
reOJIe3U4YECKUX  U3BICKAaHUHI
HPOLUIBIX JIET, CPaBHUBATh
pacyeTHbIC OCaJIKu c
JICHCTBUTEIbHBIMU;

KJIacCU(UIIMPOBATH TPYHTHI

Bnaners: 3HaHuSIMH cocTaBa
WHKEHEPHO-T€O0E3NYECKUX
U3BbICKAaHUN

OIIK-5.4.

Bribop cnocoba BBIMOTHEHUS
WHXCHEPHO-TEOJIOTUICCKUX
W3BICKAHHUU JIJISI CTPOUTEIILCTBA

3HaTh:
BBIJICJICHHUS
TCOJIOTHYECKUX
Hrs),
CII0KHOCTH
I'COJIOTHYECKUX
¢azbl
COCTOSTHUS

IIPUPOJLy TPYHTOB

IPUHLIMIIBI
WMHXECHEPHO-
JJIEMEHTOB
KaTeropuu
WHKEHEPHO-
YCIIOBUH,
HaIIPSKEHHOT O
TPYHTOB;

YMeTb: CHUCTEeMaTU3UPOBATh
MaTcpHralibl HWHXXCHCPHO-
re0JIOTHYECKUX  U3BICKaHUH
nponuielX JI€T, OLCHUBATH
BO3MOXHOCTb ux
MCTIOTb30BaHUS pu
BBIMOJIHEHUH  TOJEBBIX U
KaMepaJIbHbIX pabor;
IIPOTHO3UPOBATh BO3MOXKHbBIE
HU3MCHCHUA IMIPHUPOAHBIX
YCIIOBHI TEPPUTOPUH.

Bnaners: 3HAaHUIMU 0
MOJIEBBIX M J1a00OpaTOPHBIX
HCCJIEIOBAHUSAX TPYHTOB, 00
o0cienoBaHUM  OCHOBaHHUI
3IaHUM W COOPYXEHHH C
[ENTbI0 TOTYYSHHSI HCXOTHBIX
JTAHHBIX

OIIK-5.5.
Beinonnenue 0a30BbIX
W3MEPEHUN TIPU  HHYKEHEPHO-

I'COAC3NYCCKHUX M3BbICKAHUAX OJIA

3HATh: METOIbI
reoIe3NUECKUX HaOII0ICHUI
3a nedopmanusaMu u
ocaJIkaMu 3JIaHuH u




CTPOMUTENLCTBA COOPYXKEHHI
YMeTh: OLICHUBATh
HEOOXOIUMOCTh  YCHJICHHS
OCHOBaHUU 3MaHui u
COOPYKCHHH, OTpeIeIATh
HEpPaBHOMEPHYIO OCaJIKy,
M3MCHCHHUE 0CaJ0K BO
BpEMEHU
Bnangets: MeTomamu pacyera
0CaaKu 3JIaHUM u
COOPYXKEHUI
OIIK-5.6.Brinonnenue 3HaTh: CBOICTBA,
OCHOBHBIX onepanui | KiaccuuKanuu u

HUHXXCHCPHO-TCOJIOTMYCCKUX
H3BICKAaHHUI AJIs1 CTPOUTCIILCTBA

XapaKTEePUCTUKKA  TPYHTOB,
MOBEJCHUE TPYHTOB MO
Harpy3Koi, 0COOEHHOCTH
busznueckux CBOICTB
CTPYKTYPHO-HEYCTOMYUBBIX
TPYHTOB

YMeTb: onpenensaTh (U3NKo-
MEXaHUYECKUE CBOIiCTBa
IPYHTOB, OLIEHUBATH
OPOYHOCTh,  YCTOHYMBOCTD
TPYHTOB B OCHOBaHUH
30aHUH W COOPYKEHHH W

OTKOCaX, OIIpeEeIsATh
JTaBJICHUE Ha OrpakJarolue
KOHCTPYKIIMH,  BBINOJHATH

pacyer O0cCagoK OCHOBAHWUM
COOPYXEHHI;  ONpEAeNsITh
BO3MOYKHOCTb OIIACHOTO
BO3JICUCTBUSL  CTPYKTYpPHO-
HEYCTONYMBBIX TPYHTOB

Braners: VHKEHEPHBIMU
METOAaMH KOJIHWYECTBCHHOM
OIIEHKH Je(hOpMAIMOHHBIX U

IIPOYHOCTHBIX CBOICTB
I'PYHTOB
OIIK-5.7. 3HaTh: OCHOBHBIE U
JlokymeHTupOBaHNE CHeuabHbIe BU/IBI
pE3yJIbTaTOB WH)XCHEPHBIX | HHKEHEPHBIX U3bICKAaHUI
W3BICKAaHUI YMmeTh: 0hOopMISATH OTYETHI

oo HHXXCHCPHO-
T'COJIOTHYCCKHUM  H3BICKaHHUA
(B YaCTHOCTH ITYHKT

«DPUu3uKoO-MexXaHNYECKIE
CBOICTBA TPYHTOBY)

Bnaners: 3HAHUSIMHU
cnenupuyeckux TPyHTOB U
PEKOMEHTallusAMHU JUTS

NPUHATHSA ~ PEIIEHHH 110
paboTe ¢ HUMU




OIIK-5.8.

Beibop  crmocoba
pe3yabTaTOB
HU3BICKAHHI

o0paboTku
UHKCHEPHBIX

3HaTh: 0OPMIICHHE OTYECTOB
1o WHKCHEPHO-
r'€0JIOTUYCCKUMU
HU3BbICKaAHUAM

YMeTh: cTpouTh rpaduku
CIBUIA, KOMIIPECCUOHHOMN
KpHUBOH, KPUBYIO
IPaHyJIOMETPUYECKOTO
COCTaBa; oQopMIISTD
pe3ybTaThl  J1a0OPATOPHBIX
VCIIBITAHUY TPYHTOB

Biagers: KOMIBIOTEPHBIMU
IporpaMMamy,
HEOO0XOAUMBIMU u
JIOCTaTOYHBIMU JJIsl pacyera
YCTOMYMBOCTU M TNPOYHOCTH
I'PYHTOB, nepopmanuit
IPYHTOB, KOHEYHOW OCAaJIKH
I'PYHTOB OCHOBAHHUS 3JaHUN
U COOpPYKEHUH, TIIyOUHBI
3a710KeHus QyHIaMeHTa

OIIK-5.9.
Brimonnenue
pacyeToB JUTST
pe3yabTaToOB
HM3BICKaHUH

TpeOyeMbIX
o0paboTku
MH)KCHEPHBIX

3HaTh: ¢buzuko-
MEXaHUYECKUE CBOICTBa
TPYHTOB ¥ CIOCOOBI  HX
OIpe/IeTICHUS

YMeTb: onpeaensaTh GpU3nKo-
MEXaHUYECKUE CBOIiCTBa
TPYHTOB, ONPEIEIISTh OCAIKY
3MaHUsI U COOPYKEHUS
METOAAMH ITOCJIOWHOTO
CYMMUPOBaHHUS u
HKBUBAJICHTHOTO CIIOS
TpyHTa

Bnaners: merogamu pacuera
HaIpsKEHHO-

neopMUPYEMOT0 COCTOSTHHS
TPYHTOBOTO MaccuBa,
OIICHKH MPUTOHOCTH
TPYHTOB CTPOUTETBHOMN
MJIOMAIKKH B KadecTBe
OCHOBAaHUU 3JaHU u
COOPYXKEHHI

OIIK-5.10.

Odopmienne u mpeacTaBiIeHUE

pe3yJIbTaToOB
U3BbICKAaHUU

HWHXKCHCPHBIX

3HaTh: CHUCTEMY KOHTpPOJA
KayecTBa u IPUEMKH
MOJIEBBIX, Ja0OpaTOPHBIX U
KaMepaJIbHbIX paboT

YmeTs: opopMIIATH
pE3yIbTATHI MOJIEBBIX,
1a00paTOPHBIX "
KaMepaJIbHbIX pabor;

MPOBOANTH CTATUCTHUYECKYIO
00pabOoTKy JTaHHBIX




Bnaners: 3HAaHUSIMU IO
coOOIeHNI0 TpeOOBaHUI K
TOYHOCTH U 00€CIEYECHHOCTH
JAHHBIX ¥  XapaKTEPUCTHUK
TPYHTOB TIOJIy4aeMbIX IO
pe3ylnbTraTaM — MHKEHEPHBIX
H3BICKaHMI

OIIK-5.11.

KouTposnb cobmoeHust oxpaHbl
TpyAa IpU BBIIOJIHEHUU DPAOOT
10 UTHXEHEPHBIM U3bICKAaHUSAM

3HaTh:  MEPOIpPHUATHS IO
obOecrieueHn0  0€30MacHbIX
YCIIOBUM Tpyaa pu
IIPOBE/IEHUU  J1a0OPaTOPHBIX
M TOJNEBBIX  HCIBITAHUH

I'PYHTOB

YMeTh: MIOJIb30BATHCS
npudopamu,
000pyI0BaHUEM,
MHCTPYMEHTAMHU,
HEOOXOIUMBIMHA hias: |
UCIBITAHUU TPYHTOB

Bnamers: cBemeHUSIMH O
MOBEpKE HEOOXOTMMBIX
CPEICTB U3MEpPEHUN




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0
Monayab B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
y4eOHoi . Cemectp Bbanabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥ paGoThI) 9.
padoThI OLICHOYHOI'0
cpeacTBa)

Pazgen 1. Jlek 1 Tewma 1.1. IIpoucxoxieHue rpyHTOB. 5 1 - - Tect
[Ipupona, CocTaBHbI€ 3JIEMEHTHI IPYHTOB.
(buznueckue Tema 1.2. CTpyKTypHBIE CBSI3U, CTPOECHUE U
CBOMCTBA COCTOSIHHE IPYHTOB.
CPYHTOB Tema 1.3. OcHOBHBIE (pU3UYECKUE

XapakTepucTuku rpyHToB. Kitaccudpukanus

TPYHTOB
Paznen 2. Tema 2.1. O01uiue noaoKeHusl.
OCHOBHbBIE JlepopmupyemMocTb IpyHTOB.
3aKOHOMEPHOCTH Tema 2.2. Ilpounocts rpyHTOB. [IpenensHoe
MEXaHUKU COIIPOTHBIIEHUE TPYHTOB CIIBUTY. ¥ CIIOBUS
IPYHTOB MIpeIeIbHOTO PAaBHOBECHS JUISI ChITYYHX U

CBSI3HBIX I'PYHTOB. MI3MEeHEHNE NPOYHOCTHBIX

CBOMCTB IPYHTOB IIPU TMHAMUYECKUX

BO3JEHCTBUAX

Tema 2.3. BogonpoHHUIIaeMOCTb IPYHTOB.

3aKoH JaMUHApHOHN QUIIbTpalHH.

D¢ dexTuBHBIE U HEUTpPAIbHbIE JaBICHUS B

IPYHTOBOM Macce.

Tema 2.4. CtpykTypHO-(azoBas

nehopMupyeMocTh TpyHTOB. [IpuHIIT

TuHeWHoU nedopmupyemocti. OCHOBHBIE

pacueTHble MOJIETN TPYHTOB
Pazpnen 3. Jlek 2 Tema 3.1. OCHOBHBIE MOJOKEHUSI. ) 1 - - Tect
Onpenenenne Onpenenenne HaNPsKEHUH 110 MOJIOIIBE
HaIpsHKEHUHN B (GyHIIaMEHTOB U COOPYKEHUH.
MaccuBax Tema 3.2. Onpenenenne HanpsKEHUN B




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
yueOHOI . CemecTtp Bbannbl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(paznen) (yueoHoO¥ paGoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)

FPYHTOB TPYHTOBOM MacCHUBE OT I€UCTBUSI MECTHOMI

Harpy3Ku Ha ero nmoBepxHoctu. Meroa

YIJIOBBIX TOYEK.

Tema 3.3. Onpenenenre HanpsKEHUN B

MacCHBE IPYHTOB OT JCUCTBUS

COOCTBEHHOTO Beca.

Tema 4.1. OcHoBHbIe noJioxkeHUs1. Da3bl

HaIPSHKEHHOTO COCTOSIHUSI TPYHTOB.

Kpurnueckue Harpy3ku Ha TpyHTbI

OCHOBaHMsl. PacyeTHOE COMPOTUBIICHHE

rpyHTa
Paznen 4. Tema 4.2. IlpakTrueckue cnocoObl pacyeTa
[Ipo4HOCTB, Hecyllel ClIOCOOHOCTH U YyCTOWYMBOCTH
[YCTOMYMBOCTh OCHOBaHMU. Y CTOMYMBOCTh OTKOCOB U
FPYHTOBBIX CKJIOHOB.

MaCCHUBOB H
JIaBJICHHUC Ha
OTrpaAKACHU A

Pazpen 5.
Jlebopmaruu
IPYHTOB U
[pacyeT ocamok
(byHIaMEHTOB

Tema 4.3. JlaBieHue rpyHTOB Ha
OrpaxkJarolre KOHCTPYKLUHU 1

TpyOOIPOBOIBI
Tema 5.1. OcHOBHBIE MHOJOXKEHUSI. BHUALI U
MIPUYUHBI nepopmaruu TPYHTOB.

Jebopman  TOJI3y4eCTH W METOJBI  UX
OTHCAHMS.

Tema 5.2 MeTonp! (Mo1enn) ONpeeICHHs
nedopmaruii rpyHTOB

Tema 5.3. Pacuer ocagku ¢dyHmameHTta mo
METOY MOCIOHHOT0 CYMMHPOBAHUS.

Tema 5.4. Pacuer ocanku pyHaamMeHTa 1o
METOAY 3KBHUBAJIEHTHOTO CJIOSl TPYHTA.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayianb . HauMenoBanue TeM 3aHATHH O0BbeM
9
y4eOHoit . Cemectp Banabl | UHTepakTuB, 4. | (HAaMMeHOBaHHUE
(paznen) (yueoHoO¥ paGoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)
M3meHneHue ocaok BO BpeMeHU
Cp N3yuenune koHcnekra ekuui. ITouck S) 25 - -
JIOTIOTHUTEIHHOU HH(GOPMAIIUHU TI0 TEME
JICKIUH.
Jla63 1 Ornpenenenne rpaHyJIOMETPUIECKOT0 5 - - Otuer no
COCTaBa IrpyHTa nabopaTopHOI
pabote. Komnoksuym
JIa63 2 OrnpezenieHre BECOBOM BIIAXKHOCTH TPYHTA. 5 - - Otuer o
Omnpenenenre XxapakTepHBIX BIAXKHOCTEH nabopatopHoit
TpyHTa pabote. KomtokBuym
JIa63 3 Omnpenenenue MIOTHOCTU TPYHTOB (B TOM 5 1 - 1 Otuer no
YHCIIe TUIOTHOCTH YacTHUI] TPYHTA nabopaTopHOI
MUKHOMETPUYECKHM METOJIOM) pabote. KoyokBuym
JIa63 4 . 5 - - Otuer mo
OrnpezenieHre MaKCUMaIbHOMN TUIOTHOCTH U .
. nabopaTopHOI
ONTUMAJIBHOU BIQXKHOCTH TPyHTA
pabote. Komnoksuym
JIa63 5 Ompenenenue kodduieHTa QUIbTpaLUN 5 - - Otuer mo
rpyHTa nabopaTtopHoOit
pabote. KomiokBuym
JIa63 6 5 - - Otuer no
OmnpezneneHne yriia eCTeCTBEHHOTO OTKOCA .
nabopaTtopHoit
MeCYaHOro TPyHTA
pabote. KoyokBuym
J1a63 7 Omnpenenenne nedopMaImoOHHBIX 5 - - Otyer mo
XapaKTePUCTHK TpyHTa METOJIOM nabopaTopHOI
KOMIIPECCHOHHOTO CIKATHS pabote. KomtokBrym
JIa03 8 OmnpeneneHne NPOYHOCTHBIX XAPAKTEPUCTUK 5 1 - 1 Oruer no
IpyHTa METOJIOM OJHOIIOCKOCTHOTO cpe3a nabopaTopHOI

pabote. KoyiokBuym




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
yueoHoii . Cemectp Banabl | UHTepakTuB, 4. | (HAaMMeHOBaHHUE
(paznen) (yueoHoO¥ paGoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)
Cp [TogroroBka otdera 10 JabopaTOpHOI 33 -
paboTre W W3y4eHHE JOIMOJHUTEIHHOTO
MaTepuaa 1o TemMe 1ab0paTopHOro 3aHATHUS.
[Ip3 1 [IpaxTrueckas pabora. Beinonnenue ) 2 - - Otuer no
pacderta Tpex 3anad (1o Pazmenam Ne 3.4,5) MpaKTUYECKOU paboTe
Cp Od¢opmnenue npakTuyeckoil paboTsl U 40 - -
M3Y4EHHE JOMOJHUTEIHHOTO MaTepuraa mno
TEeME TPAKTHYECKOTO 3aHSATHUS
[TonroroBka K 3aueTy 5 4 - -
Hroro: 108 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B nmpouecce wu3ydyeHHMs OUCHUIUIMHBI HCHOJB3YIOTCS ClEAyolne 00pa3oBaTE/IbHbBIE
TEXHOJIOTUH:

- TEXHOJOTMU TPAJUIMOHHOTO OOy4YeHHs; B (opMe JEKIUH, MPaKTHUECKUX 3aHATUH U
CaMOCTOSITENIbHOW PabOThI CTYAEHTOB;

- UHTE€PAKTUBHBIE TEXHOJIOTHUH;

- TEXHOJIOTUS PA3BUTHUS KPUTHUECKOTO MBIIIUIEHUS — JIEKLIUU — O€ce/ibl, 3aHATUE-TUCIIYT;

- nH(GOPMAIIMOHHBIE TEXHOJIIOTUU — BU3YaJIbHAS JICKIIHSL.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

Meroanueckue peKOMEHAAINY JJIs MIPEnoaBaTelield Mo MPOBEICHUIO JICKITUN

1. [lepen HauaaoM JEKIUU peKOMEHAYeTCs COPMYIHUPOBATh LEAH U MPAKTUYECKYIO
3HAYMMOCTh PACCMATPUBAEMBIX BOIIPOCOB.

2. Bce paccmarpuBaemble METOABI pEIICHHS 3a/ad PEKOMEHIYETCS IOBOJUTH [0
YETKUX, JJAKOHUYHBIX AJITOPUTMOB.

3. B koHIle JeKIUN PEeKOMEHIyeTCs MOJBECTH MTOT MO PACCMOTPEHHOMY MaTepuaiy,
aKIICHTUPOBATh BHUMAHHUE Ha TOJYUCHHBIX PE3yJIbTaTaX, MOKa3aTh UX B3aUMOCBSI3h C OCTAILHBIMU
uH(OpMAllMOHHBIMU OJIOKAaMH © HMX MeCTO B o00meM HWH()OPMALMOHHOM MPOCTPAHCTBE
JUCIIUATIITUHBI.

MeTtoanueckre peKOMEHJAUNH ISl PENOIaBaTENEH 10 MPOBEACHHIO MPAKTUYECKUX
3aHATHI

1. [TpakTHdeckue 3aHATHS PEKOMEHIYETCS HAYMHATH C (POPMYIHUPOBKH TEMBI, ICIIN
3aHATHUS U KPAaTKOTro 0030pa METo/1a peIicHusI.

2. OObsiCHEHHE 3a/laui-TPCHAKEpPA PEKOMEHAYETCS MPOBOJHUTH, CTPOTO COOIIOAAs
ITOPUTM METOJIa, aKIIEHTUPYsl BHUMaHue Ha HanboJliee CII0KHBIX MOMEHTAX.

3. 3akperuieHue 3HaHUM 10 TeMe 3aHSATHS PEKOMEHIYETCS MPOBOJIUTH HAa THUIOBBIX
3a71a4ax I CaMOCTOSITEIBHOIO PELICHUS C OLIEHKOU pe3yJIbTaTOB.

MeTtoaudyeckue PCKOMEHAalIuN IS npenoz[aBaTeneﬁ 110 IPOBCACHUTO J'Ia60paTOpHLIX

3aHATHI
1. Jlns mpoBeneHus: 1a00paTOPHBIX 3aHATUNA PEKOMEHIYETCsS pa3feNsiTh TPYMIbl Ha
noArpymnmbl. MakcuMaibHOE KOJTUYECTBO CTYACHTOB B moarpytmre — 15.
2. JlabopaTopHble 3aHATHS PEKOMEHIYeTCS HauyuHaTh C (POPMYIHPOBKU TEMBI, EIH
3aHATHA.
3. B xonme nabopaTopHOro 3aHITHS PEKOMEHIYETCS IMOJBECTH HWTOr TO padore,

AKINCHTHUPOBATh BHUMAHUEC HA TOJTYUYCHHBIX PE3yJibTaTax.

MCTO}II/I‘—IGCKI/IG YKa3aHus AJ11 OCBOCHUA TEM

1. W3y4eHne TeOpeTUYECKON YacTU TEMBI Ka)KJI0T0 pas3zeiia CIeAyeT cpa3y 3aKpeIlIsTh
Ha BBINOJIHEHUH J1a00paTOPHBIX padoT MO TaHHOM TeMe.
2. IIpy wm3ydyeHMHM MaTepuana HUCIOJb30BaTh JIEKIMOHHBIM MaTepuanl U MaTepuall

O6ubmoTeyHoro GoH/Ia 1Mo JTaHHOW TeMaTHKe.

MeTtoauueckre yKka3aHus K BBIITOJHEHUIO J1a00paTOPHBIX paboT

1. OTuer npecTaBiseTcs B e4aTHOU opme.

2. [Tpu cnave oTyera CTyI€HT OTBEYAET HA BOIPOCHI MPENOIaBaTelNs 0 TeMe padoThl B
yCTHOM (hopMe, NCIOTIB3Ys OTUET Mo JadopaTopHOil padore.

3. K cnmaue otdera nomyckaroTcs CTYAEHTHI, MMEIOIINE BBIITIOJHEHHYIO J1a0OpaTOPHYIO

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



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
5 OIIK-5 TectoBBIe 3aMaHUS
Komrnekt 3aianuil 111 pakTHYECKON
paboThl
OTtyeTsl 110 J1a0OPATOPHBIM pabOTaM.

7.2. TunoBble 3a1aHUs1 UJIM HHbIE MATePHAJIbl, HeOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. TecToBbBIC 3aJaHUA

(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

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

Monyns |. [Ipupoaa, ¢pusnueckue cBocTBa IPYHTOB

1.

o
O]
o
o

2.
o
o

®©

o

3.

Ea

© 0 @ ©°

KonnuecTBo kitaccoB, Ha koTopsle, cornacHo 'OCT 25100-2011, nensitcst Bce rpyHTBI 1O
00I1IeMy XapaKTepy CTPYKTYPHBIX CBS3EH.

2
3
4
5

Hpouecc YMCHBIICHUA 00BbEMA TTIMHUCTOTO I'PYHTA IIPU BBICBIXaHWHW HA3bIBAIOT:
OCaJKOU

MPOCATKOU

yCaJKoi

OoCeJaHuEM

OcHoBanuem 3JJaHUM Ha3bIBAIOT:
MacCCHUB I'PYHTa, HaXOAITUNCS HETIOCPECACTBCHHO IIOJ COOPYKCHUCM

MacCHB I'PyHTa, HAXOASIIUNCS HEMOCPEACTBEHHO 10| COOPYKEHUEM HIIN PSIIOM C HUM,
KOTOPBIH J1eopMHUpPYETCs OT YCHIIUH, NepejaBaeMbIX €My C TOMOIIbI0 (PyHIaMEHTOB

IjIomaaKy CTpoOuTCIbLCTBA

MOA3EMHYIO YacTh 3[IaHUS UM COOPYKEHHUS, CIYKALLYIO JJIs ITepeaull YCUIIMN Ha TPYHTHI U
0oJiee paBHOMEPHOT'0 MX pacrpeeeHus

3aKOHOMCpHOC PAaCIOJIOKCHHUEC PA3JIMYHBIX IO KPYITHOCTH U (1)0pMC MHHCPAJIBbHBIX YaCTHIL
HJIN OTACJIBHBIX arpe€raToB YaCTHILl, HA KOTOPLIC I'PYHTHI MOT'YT pacliaAaTbCs, HA3bIBACTCA:

TEKCTYpOU IpyHTa
CTPYKTYpOU IpyHTa
dpaxueit rpyHTa
CJIOEM TPYHTa




5. OCHOBHBIMH CTPYKTypaMH I'PYHTOB SIBIISTFOTCS:
M coroobpasuas

M xnonbeBugHAs

O cioucras

M sepuucras

[0 nenrounas

6. I'pynt umeet cnenyronue xapakrepuctuku: W =0,45; Wp=0,25; W=0,35. Onpenenuts
YHUCJIO MJIACTUYHOCTH.

o 2

o 0,7

o 05

®0,2

7. Y IeNbHBINA BEC TPYHTA C YYETOM B3BEIIMBAOIIETO JICHCTBHS BOIBI P YICIHHOM Bece
YacTUll TpyHTa Ys=27 KH/M3, yIIe’IbHOM Bece BOAbI V=10 kH/M u ko3 durmente
nopucroctu €=0,7 paBeH:

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

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

8. MexaHuyeckue CBOWCTBA IPYHTOB:

O TMPOYHOCTb, AePOPMUPYEMOCTb, MIIOTHOCTD
O TUIOTHOCTB, C’KaTue, 1e(OpMUPEMOCTh

O MPOYHOCTH U MIOTHOCTH

®© npouyHOCTH U 1ePOPMUPYEMOCTD

9. KoMIipeccuoHHOE C)KaTHe TUCIIEPCHOTO IPYHTA B OJJOMETPE MPOUCXOIUT 32 CUET:
© ymeHblIeHUS! 00BEMa TIOP TPYHTA

O C)KaTus TBEPJbIX YACTHUIl TPYHTA

O CJIIBUTa TBEPJbIX YaCTHUIl IpU OOKOBOM pAaCUIMPEHUHU IPyHTa

O cXaTus BOJbl B 00paslie rpyHTa

10. O0beM npUTOKa BOJIbI B KOTIIOBAH MOYHO MOJICUUTATh, UCIIOB3YsI 3aKOH:
©® Jlapcu

o Apxumena

o bonna-Mapuorra

o Ilackans

11. K HeBopOMpOHUIIaeMBIM IPYHTaM OTHOCSATCSI TPYHTHI ¢ KO3 pUiineHToM
(GuabTpanuu Ky (M/cyT):

o >30

o 3-30

o 0,3-3,0

©® <0,005



12. Mertoapl onipeniesieHuss MOAY s AehopMaIiiu.
M KOMIIpECCHOHHBIE UCTILITAHUS B OJIOMETPE

O apeomerprueckue UCIBITAHUS

M moseBoit METO C MOMOIIBIO IITAMITOB

M npeccroMeTpryecKre UCTIBITAHUS

M meTox 30HAMpOBaHMS

O nukHOMETpUYECKHUiT METON

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

M yron BHyTpEHHETO TPEHUSI
O nopucrocTb

O koaddunmeHT MOpucTOCTH
O moTHOCTH

O ynenbHbI Bec

M ynenbHOE crieruienue

Monyis 1. Onpenenenve HanpsKeHU B MaccuBax I'PYHTOB

14. Teopust MEXaHUKHU TPYHTOB, KOTOPasi IPUMEHSETCS Ul pACYETOB KOHEYHBIX
HaNpsDKEHUH TPYHTA U CTAa0MIIM3UPOBAHHBIX OCA/IOK.

O 3KBHMBAJICHTHOT'O CJIOS

O (UIBTPAITMOHHOW KOHCOIUAAITUN

®© nuHeliHOTO AehOPMUPOBAHUS TPYHTA
O TPEeneNbHOro paBHOBECHUS

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

O CyIIECTBYeT oOpaTHasi 3aBUCHMOCTb

O HET 3aBUCHUMOCTHU

O CYIIECTBYET KpUBOJIMHEHHAs 3aBUCIMOCTb

© cymiecTByeT npsimMast 3aBUCHMOCTh

16. HanpsikeHnst 1o MOBEpXHOCTH B3aUMOIEUCTBUS KOHCTPYKIIUU C MACCUBAMH
TPYHTA.

O TJIaBHBIE

O KacarejabHbBIE
® KOHTAaKTHBIE
O HOpPMAaJIbHBIC

17. HpI/I OIIPCACIICHUN HAIIPSKCHUSA OT COOCTBEHHOT'O Beca CIIOs IECYaHOTO rpyHTa,
JICKAIICTO HUKE YPOBHA IMOA3CEMHBIX BOJ, UCIIOJIB3YCTCA BECIIMYNHA YICIIBHOI'O BECa:

® rpyHTa BO B3BEIICHHOM COCTOSIHUH
O TPYHTa B IPUPOJHOM COCTOSHUU

O CyXOro rpyHTa (CKejeTa rpyHTa)

O YacTHll IpyHTa



18. C y4eToM BIIMSIHUS TPUTPY3KH OT COCETHUX (HYHIAMEHTOB B TPYHTE MO/
MIOJIONIBOM TIPOSKTHPYEMOT0 (DYHIAaMEHTa YBEITHUNUBACTCS:

© [OMOJIHUTENBHOE JaBJICHHE

O HaIpsbKeHHe OT Beca rpyHTa

O CpeaHee HalpsHKEHHE OT BHEUTHUX Harpy3o0kK

O MaKCUMAaJIbHOE HalpsKEHUE OT BHEIIHUX HATPY30K

Monyis V. IIpouHOCTb, YCTONYMBOCTh TPYHTOBBIX MAaCCUBOB U JJaBJIEHUE IPYHTOB HA OTPAXKIACHUS

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

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

o (aza yrmoTHeHus, ¢aza cTabuIN3aIuH

o (aza ynpyrux aedopmanuii, paza miactuaeckux nedopmaruii

o (aza cTpyKTYpHOIT IPOYHOCTH, (ha3a 0Opa30BaHMS 30H CIBUTOB, (pa3a 0CTATOYHBIX
nedopMaruit

20. ®a3pl HaNpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUS TPYHTA — ITO:

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

O KpHBas «HArpy3Ka-ocaJikay, 1arias HHHOPMAIIUIO0 O COOTHOIICHHH YIIPYTUX H OCTATOYHBIX
nehopmarusax

O KpHBas 3aBUCMMOCTH OCAJIKH IITaMIIa, XapaKTePU3YIOIIasics ObICTPHIM HApaCTaHUEM OCAIKU
C YBEITUYCHHUEM HaArpy3KH

21. Teopust MEXaHUKU TPYHTOB, KOTOpasi IPUMEHSETCS ISl pACYETOB HECYLIEH
CIIOCOOHOCTH, MPOYHOCTH, YCTOMUMBOCTH U JABJICHUSI TPYHTa HAa OTPaKICHUS.

O OKBUBAJICHTHOTO CIIOS

O (UIBTPAIIMOHHOW KOHCOIHIAINN

O JHHEHHOTro AehOpMHUPOBaHHS TPYHTA
® npenenbHOrO PaBHOBECHS

22. Hauanpnast kpuTuueckast Harpy3ka — 3To JJaBJIEHUE COOTBETCTBYIOIIIEE:
o ¢a3e BeIMHUpaHUs

o Hauaiy ¢a3bl YIUIOTHEHUS

© xoHIly (a3bl YIUIOTHEHHUS

o (haze cIBUTOB

[TpenenbHast KpuTHYECKash Harpy3ka Ha IPYHT COOTBETCTBYET:
KOHILY (pa3bl CIIBUT'OB
KOHITY (a3bl ynpyrux aedopmaruit
KOHITY (ha3bl yIJIOTHEHUS
Hayvaiy (as3bl CABUTOB

OOO@&

24. Y CcTOMYHMBOCTL OTKOCA O3HAYAET:

O COCTOSIHHE TPYHTOBOTO MacCHBa, ITPH KOTOPOM B KaXI0H TOYKE OTKOCA TPYHT HAXOJUTCS B
MpeIeTbHO HANPSXKEHHOM COCTOSTHUU

O COCTOSIHHE, KOTOPOE UMEET MECTO B MacCHBE IPYHTA, KOT/Ia CTEHBI HET, a TOBEPXHOCTh
TPYHTOBOTO MacCHBa TrOPHU30HTATbHA

® cocrosiHME paBHOBECHSI Macc TPYHTA, CIIararollero 0TKoc, 03 MPU3HAKOB e opMaIiuii,
CMEIEHNH U T.1I.



O Korzga B MaCCHUBC rpyHTa cnarafoumﬁ OTKOC HE€ BO3HHUKACT HU aKTUBHOI'O, HU ITIACCUBHOI'O
NAaBJICHUU

25. Jlns onpenenenrs qaBieHUs Ha TOIIMOPHBIE CTEHBI UCIIONIB3YETCS TEOPHUS:
O TUJIACTUYHOCTHU

® mnpeaesbHOTO PaBHOBECHSI IPYHTA

O JIMHEHHOro NehOpMUPOBAHUS TPYHTA

O (UIBTPAIIMOHHON KOHCOIUIAINH

26. [TaccuBHOE naBieHUE TPYHTA.

O JaBJIEHUE TPYHTA HA MOATIOPHYIO CTCHKY

© naBjeHUE MOJAMOPHON CTEHKH Ha FPYHT

O aKTHBHOE JIaBJICHUE, HO B 00OpaTHOM HaIlpaBJICHUH

o OOKOBOE JaBJICHHE IPYHTA B MPEACTHLHOM COCTOSIHUU

Monyis V. Jlepopmanmu rpyHTOB U pacueT 0CaJoK PyHIAMEHTOB

217. Jedopmaruu rpyHTa, BhI3bIBa€MbIE TIOHMKEHUEM YPOBHS TPYHTOBBIX BO/I,
Ha3bIBAIOTCHL. . .

O MpoBaJaMu
O MpocaJKaMH
O ocaaKaMu

® ocegaHusAMU

28. Jedopmanuu, KOTOpble MOT'YT pa3BUBAThCS B TPYHTAX MPU YBEITUUYEHUU UX
0o0bemMa 13-3a MOBBILIEHHS BIAXKHOCTH.

O IUTACTHYECKHUE
O YIUIOTHEHHUSI
© nalyxaHus

O TPOCAIKH

29. VBenuuenne o0beMa BOJJOHACBIIIEHHOT0 IPYHTA IPU €ro MpOMEp3aHuu
IPUBOJUT K MOSBJICHUIO AedopMaruii. ..

o HalyxaHus
O MPOCATKH
O YIUIOTHEHUS
© nydeHus

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

©® npocaaku

O IUTaCTHYECKHE

O YIUIOTHEHUS

31. Omnpenenenne ocagky rpyHTa NP CIUIOIIHON paBHOMEPHO PacIpeIeIeHHON
Harpyske He TpeOyeT MCIIOIb30BaHUS TAKUX XapaKTEPUCTHK TPYHTA, KaK...

O koaddunment cxxumaemoctu Mo
O kosddumnreHT OTHOCUTETBHON CKUMAEMOCTH My
M BnaxxHOCTHL



M rpanynomerpudeckuii cocras
O momyns o6mux nedopmanuii Eg

32. MeTto/1, KOTOPBIM MOKHO OIPEIEIUTh OCaJIKy OCHOBaHUs (DyH/IaMEHTA C YIETOM
BIIUSTHUS COCEAHUX (DYH/IAMEHTOB.

O METOAOM IIOCJIEAOBATCIIbHOI'O HpI/I6JII/I)KeHI/ISI
O METOAOM CCKYIIUX OTPE3KOB

® MCTO/JIOM YTJIOBBIX TOYCK

O MCTOAOM YIJIOBBIX JIMHAMN

33. Harpyska ot cron6uaroro ¢pyHaaMeHTa Ha TPYHT OCHOBAHHUS IJIOTHOCTHIO p=2,0
1/M° cocrasnsier 320 kH. [Tnomans pyngamenta A=2 e Ocanka ocHOBaHUA OyneT
TEOPETUIECKH OTCYTCTBOBATH MPYU MUHUMAIILHOM 3ariayOJICHUH MOIOIIBBI (yHIaMEHTA
pPaBHOM:

o6
®8
o 10
o 12

34. HIupuHa nogomBsl nepBoro GpyHaamenTa b1=1wm, mupuHa MOIOMUIBEI BTOPOTO
dynnamenta b,=2m. Ha kaxplii u3 QyHIaMEHTOB JEHCTBYET COCPEIOTOYCHHASI HArPYy3Ka,
N;1=500xH u N»=1000xH, cootBercTBeHHO. [Ip1 paBHBIX TPYHTOBBIX YCIOBUSIX OOJIBIIYIO
0CaJIKy AacT OCHOBAHUE:

O mepBoro ¢pyHaaMeHTa

©® BroOporo ¢pyHIamMeHTa

o 00a rMmosy4yar OANHAKOBYIO OCAIKY

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

Kpurepunu onenkmn:

DOopMBI TEKYILIETO VYcenoBus nomycka Kpurepun u HOpMBI OLICHKH
KOHTPOJISI
PyOexHbie TecTsl AJs Jomnyckatorcs Bce - OIIEHKa «3auTE€HO0» BBICTABJISETCS
CaMOKOHTPOJIS TI0 TEMaM CTYACHTY, €CIIM BEpHO BBINOJIHEHO OoJee
TEOPETHIECKOTO 50% TtecToB;
MaTepuaa. - OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS
CTYJIEHTY, €clii BepHO BbIMONHEHO 50% wu
MEHEE TECTOB.

7.2.2. OT4yeTsl N0 JadopaTopHbIM padoram. KosutokBuym

(HaumeHo8aHue OYeHoUHO20 CPeicmea)

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

JlabGoparopuas padora Ne 1 «OnpeaesieHue rpaHyJI0MeTPHYECKOr0 COCTABA MECYAHOT0
TPYHTa»

CtpykTrypa paboThI:

1. Ilenmu u 3agaum.

2. Heobxoaumoe o0opyaoBaHNE U MaTEpUAIIBI.
3. Xox BBITOJHEHUS PaOOTHI.



4. OO6paboTKa pe3ynbTaToB. Pe3ynbpTaTsl aHaN3a PErUCTPUPYIOT B JKypHAJIE.

Bormpocsr o nadopatopHoii pabore:
1. Yto moka3bIBaeT rpaHyJIOMETPUIYCCKUN COCTaB?
2. Kakum 00pa3oM npoBoasT oTOOp cpenHeit mpoOsl TPYHTA I CUTOBOTO aHAIN3a?
3. C Kako# 1eibIo ONpPeNesoT IPaHyIOMETPUUECKHI COCTaB rpyHTa?
4. Kak BBINOJHSIOT pa3eieHue TpyHTa Ha ppakuuu?

JlabopaTopnasi pabora Ne 2 «OnpeaesieHne BecOBOM BJIaKHOCTH IpyHTa. Onpenenenune
XaPAKTEPHBIX BJIAKHOCTEH TPYHTA»

Crtpykrypa paboThl:

1. Lenu u 3agaum.

2. Heobxoaumoe 000pyIOBaHHE H MATEPUATIBI.

3. Xop BBINOJIHEHUS pabOTHI.

4. O06paboTka pe3yabTaToB. Pe3ynbTarhl aHaan3a perucTpUpyroT B KypHale.

Bormpocsl 1o 1abopatopHoii padore:

Yro Takoe BIaKHOCTh TpyHTA?

JIJ1s1 9ero CIy»)UT SKCUKATOp?

Kak Bnusier yBennueHme BIa)KHOCTH Ha €ro CTPOUTENbHbIE CBOHCTBA?

C xakoil LeNbIo ONpeessieTCs: MPUPOIHAS BIAXKHOCTh TPyHTA?

Yro Takoe MmIacTUYHOCTh TpyHTA?

Yro sBISICTCS MPUYMHOMN Pa3IMYHBIX BETMYUH YUCIIA TUIACTUYHOCTH B TIIMHUCTBIX
rpyHTax?

UYro Takoe rpaHUIlbl TEKYYECTH U PACKAThIBAHUS?

8. Uem xapakTepu3yeTcs COCTOSIHHE U BUJ| TIIMHUCTHIX TPYHTOB?

ocoarwhE

~

JlabopaTopnasi padora Ne 3 «OnpenesieHne NJIOTHOCTH rpyHTa. Onpenesienue
IJIOTHOCTH YACTHI TPYHTA MUKHOMETPUYECKHUM METOA0M

CrpykTtypa paboThl:

1. Ilenu u 3agaum.

2. HeobOxomumoe 000pyI0BaHUE U MAaTEPHUATIBL.

3. Xon BbINONHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIN3a PETUCTPUPYIOT B KypHAJE.

Bomnpocs o maboparopHoii padoTe:

UTo Ha3bIBAIOT MIIOTHOCTHIO TPYHTA?

HazoBure METObI OITPCACIICHUA IIJIOTHOCTU I'PYHTA.

Ot xakux $akTOpOB 3aBUCUT TNIOTHOCThH TPyHTA?

Kaxkas B3auMOCBsI3b MEXY INIOTHOCTHIO U YIECIBHBIM BECOM IpyHTa?
C kaKoif 11ebI0 ONpeAemseTcs INOTHOCTh TPyHTA?

Yro Gosblile TUIOTHOCTH TPYHTA WM TUIOTHOCTD YacTHUIl TpyHTa?

UYto Ha3bIBa€TCS MIOTHOCTHIO YACTHI] TPYHTA?

B kakux npeaenax u3MEHATCA MNIOTHOCTh YaCTHI] TpyHTa?

OT Kakux BEJIMYUH 3aBUCHUT TIOTHOCTh YaCTHI] TpyHTa?

CoNoOAEWNE

Jladboparopnassi padora Ne 4 «Omnpenesenne MAKCHMAJIbHOW IUIOTHOCTH H
ONTUMAJILHOM BJIA’KHOCTH I'PYHTA»



CrpykTypa paboThI:

1. Ilenu u 3agaum.

2. Heobxomumoe 060pyI0BaHUE U MAaTEPHUATIBL.

3. Xo BBIMOJTHEHUS PaOOTHI.

4. O6paboTka pe3ynbTaToB. Pe3ynbTarhl aHaIn3a peruCTPUPYIOT B KypHAIIE.

Bormpocsr o nadopatopHoii pabore:
1. Yro Takoe MakcHMalbHas TNIOTHOCTh IPYHTA?
2. Kak nmpoucxoauT npouecc yiioTHEHHsI TpyHTa?

JlabopaTopnasi paGora Ne 5 «Onpenesienne ko3gduunenta GuibTpanum»

CrpykTypa paboThI:

5. Lemu u 3agaumn.

6. HeobOxommmoe 060pyI0BaHUE U MAaTEPHUATIBL.

7. XoJ BBITIOJIHECHUS PaOOTHI.

8. OO0paboTka pe3ynbTaToB. Pe3ynbTaTel aHaIH3a PETUCTPUPYIOT B )KYypHAJIE.

Bomnpocs! o nabopatopHoii padoTe:

1. Yro Ha3biBaeTca BOAOIPOHUIIAEMOCThIO TPYHTOB? OT Yero 3aBUCUT
BOJIOTIPOHUIIAEMOCTh TpyHTa?

2. UYrto HazbiBaeTcs K03 PUIMEHTOM PHIBTpAIK FPYHTA, U Kakue (hakTopsbl

BJIMSIFOT HA €TO BETMYUHY?

Urto Takoe ruipaBiINuecKuii rpaJueHT Hamopa?

4. HazoBuTe OpMEHTHPOBOYHBIC BEIUYMHBI KOA()(HUIIMEHTOB (PUIBTPAIIH IS
Pa3IMYHBIX BUJOB TPYHTOB U OOBSICHUTE OCHOBHBIC IPUYUHBI UX Pa3IHUns?

w

JlabopaTopnasi padora Ne 6 «OnpenejieHne yrjia eCTeCTBEHHOI0 OTKOCa IMECYAHOIO
TPYHTa»

Crtpykrypa paboThI:
Lenu u 3amayum.
Heob6xoaumoe o0opyaoBaHue U MaTepHAIIbI.
X0/l BBIITOJTHEHUS PAOOTHI.
OO6paboTka pe3ynbraToB. Pe3ynbTaTsl aHaIM3a PETUCTPUPYIOT B JKypHAJe.

el NS

Bomnpocs o maboparopHoii padoTe:
1. Yro xapakTepu3yeT yroji eCTECTBEHHOTO OTKOCA U OT YEro OH 3aBUCHUT?
2. Metozpl onpeeneHust yria eCTeCTBEHHOT0 0TKOca TpyHTa?
3. C Kako# 1ebI0 ONpeeNsieTcs yrojl eCTECTBEHHOTO OTKOCa IpyHTa?

JlabopaTopnasi padora Ne 7 «Onpenesienne 1e(popManimOHHBIX XapaKTEPUCTUK IPyHTA
MeTO00M KOMIIPECCHOHHOIO0 C:KATHSD)

Ctpykrypa paboThI:
Lenu u 3agayum.
Heobxoaumoe 06opynoBaHe U MaTeprabl.
Xoa BeITIONHEHUS paboThI. B mpoliiecce UCHbITaHUS BEACTCS KypPHAIL.
O6paboTka pe3ynbTaToB. Pe3ynbpTaThl aHaIN3a PETUCTPUPYIOT B KypHAJE.

el N

Bormpocs! o naGoparopHoii padore:
1. Kakas cymiecTByeT B3auMOCBsI3b MeXay Mo 1 E?



N

Uro BeIpakaeT ypaBHEHNE KOMIIPECCUOHHON KPUBOW?
Yro mmokaseiBaeT Mg u E?
4. Kak 1o KOMIIPeCCHOHHBIM UCTIBITAHUSAM OIPEEIUTh HYJIEBOM MOYb 00IIeiH

nedopmaiuu rpyHra?

W

JlaGoparopuass padora Ne 8 «OmnpeneneHde NMPOYHOCTHBIX XAPAKTEPUCTHK TPYHTA
MeTO00M OJHOIIOCKOCTHOI'0 Cpe3a»

CrpykTypa paboTsI:
1. Ilenu u 3agaum.
2. Heobxomumoe 06opyaoBaHUE U MAaTEPUATIBL.
3. Xon BeinonHeHus paboTsl. B mporecce ucnbITanus BeIeTCs KypHaI.
4. O6paboTka pe3yabTaToB. Pe3ynbTarhl aHaIn3a perucTpUPYIOT B KypHAIIE.
Bormpocsl 1o 1aboparopHoii padore:
1. Kaxkas 3aBUCUMOCTb MEXK/y KacaTelbHbIMU U HOPMAJIbHBIMH HAMPSHKCHUSIMU IS
MECYAHBIX U TJIMHUCTBIX TPYHTOB?
2. Kak no pesynbratam OmneIToB onpenenuts ¢ u C?
3. Kaxk onpenensercs kacaTeIbHOE HANPsHKEHUE B TPYHTE?
4. Ot yero 3aBUCAT CUJIBI CIICTICHUSI MEX]Ty YaCTHIIaMU?
KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
1. OTyeT npeCTaBsAETCS B [IEYaTHOM BHUJIE.
2. [Ipu cpmade or4yera CTYAEHT OTBEYAaeT Ha BOIPOCHI TMpENojaaBareis MO TeMe
nabopaTopHOM pabOThI B YCTHOM opMme.
3. K cmaue otdera momyckarOTCs CTYACHTHI, UMEIOIIKE BHIIIOJTHEHHYIO TaOOPaTOPHYIO

paboTy B COOTBETCTBHHU C TPEOOBAHUAMU K COAEPKAHUIO U 0()OPMIIEHUIO.
Kpurepuu onenkmn:

- «3a4TeHOY» - MabopaTtopHasi paboTa BBHIIIOJHEHA B COOTBETCTBUU C MCXOJHBIMH JTAHHBIMU, B
pacucTax HEC BbIABJICHDBI OIHI/I6KI/I, Ipyu 3aIIUTC pa6OTI)I CTYACHT IMOKAa3bIBACT 3HAHUEC U IMOHUMAHUEC
MPEJICTaBICHHOTO MaTepuana, JaeT OTBETHI Ha BOMIPOCHI;

- «HE 3auTeHO» JabopaTopHas paboTa BBINOJIHEHA C TPYyObBIMH OIMMOKAMU WIH HE
COOTBETCTBYET MCXOJHBIM JAHHBIM; MpPH 3alllUTe CTYACHT HE JaeT MPaBUJIbHBIX OTBETOB, B TOM
YHCIIE ITOCIIE HABOSIINX BOTIPOCOB.

7.2.3. KoMIUIeKT 3aIaHuii /151 NPAKTHYECKOil padoThl

(HaumeHo8aHUe OYEeHOUHO20 CPeOCmed)

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

3anaua 1. Tema: «OnpeaeseHne HaNpsizKeHU B MacCHBE TPYHTA METO0M YIJIOBBIX TOUYEK)

['opu3oHTanpHass TOBEPXHOCTh MacCHMBA TPYHTA HarpyXeHa paBHOMEPHO pacIpeiesIeHHON
BEPTUKAJIIBHON HArpy3KOM MHTEHCUBHOCTBIO p1 U pp. Pazmepsl MpsSMOYToJIbHBIX IJIOMIAJ0K B IJIAHE:
|1xb1 u |2xb2.

Heo6xoaumo onpenenuTh 3HAYEHUS BEPTUKAIBHBIX HANpPSDKEHUH 0z OT COBMECTHOIO
JEWCTBUSI pacIpeieNieHHbIX Harpy30K Ha TIOBEPXHOCTH B TPYHTOBOM MAacCHBE Ha BEPTHUKAIIH,
npoxojsiiei uepe3 Touky M, Ha rmyounax 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 M. PaccTosiHue MexX Ay OCIMU
IUIOMA0K Harpy:xeHuss npuHATh L=3,0M. II0 BBUMCIEHHBIM HanpsHKEHUSIM IMTOCTPOUTH SIIOPY
pacIpeeNeHus ozp.
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VicxosHble JaHHbIE IPECTABICHbI B TAOJIUIIE:

Ne li, | by, P1, lo, | by, | P2, Ne l1, | by, P1, lo, | b2, | P2
Bap. | M M klla M M | klla | Bap. | M M klla M M | klla

1 25 (19| 280 |50 24| 310 15 50|24 | 380 6,0 | 24| 320
33 (123| 240 | 60 | 2,8 | 350 16 2,5 19 280 33 33| 310
29 | 25| 320 | 40|24 | 290 17 26 | 21 340 50 124 | 370
26 | 21| 340 | 50|24 | 380 18 19 119 270 29 | 2,6 | 300
25 (19| 290 |60 |24 330 19 22 |21 360 41 | 3,8 | 450
22 22| 260 | 35|25 ]| 360 20 26 |19 250 33 24| 320
19 19| 280 | 40 |24 | 320 21 2,4 | 2,3 280 30 | 25| 350
25 (21| 310 | 60 | 28 | 410 22 25 |24 | 300 4,0 | 2,5 | 400
9 2,7 119| 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 | 2,4 | 330
11 [ 33123 240 | 40| 24| 350 25 32 119 350 36 | 21| 210
12 129126 320 | 35|25 | 290 26 18 | 1.2 190 2,2 | 20| 250
13 |22 122 260 | 30|24 | 360 27 28 | 20| 320 45 | 40| 510
14 | 25]121| 310 | 40| 24 | 410

O INO|O B WIN

3anaua 2. Tema: «Onpeaesienne yCTOHYUBOCTH 0TKOCA»

Onpenenuts YCTOWYMBOCTh OTKOCAa METOJAOM KPYTJIOUUIUHAPUYECKUX MMOBEPXHOCTEH
CKOJIbXKCHU . FPYHT B COCTOSSHUU €TI0 HpHpO}lHOfI BJIAJKHOCTU HMECT (bHSI/IKO-MGX&HI/I‘ICCKI/IC
XapaKTePUCTHUKU: CIETNIEHUE TPYHTA ¢, YTOJI BHYTPEHHETO TPEHHUS ¢, YIEIbHBIN BEC ).

C %

ZE

hi

XC a




Vcxonabie qaHHbIE MPECTABICHBI B TAOIUIIE:

Ne Bap. | zc, m XC,M |a, M b, m H, m c, xlla ¢, rpan }I;’I‘I/M3 p, klla
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

3agaua 3. Tema: «Onpenenenne 0caikyu OCHOBAHHUSI METO0M MOCJI0I{HOT0 CyMMHUPOBAHHUS
MeTroaoM TOCIOWHOTO CYMMHpPOBaHHS HEOOXOAMMO OINPEACTUTh BEIWYMHY TOJHOM
CTa6HJ'IH3HpOBaHHOI>i OCaJJK1u OCHOBaHUA (bYH)IaMeHTa, YUUTBIBAsA TOJBKO OCEBBIC CXHUMAKOIINEC

HarnpspKeHus (IIUPHHA TO0MBH — D, riryOuHa 3anoxkenus ¢pynaamenra — d).

ITocTpouTs 3MIOpY HANPSKEHUH 07p B TPYHTOBOW TOJIIE HA BEPTUKAIHM, IPOXOAIIEH Yepes

IEHTP TOJIOMIBHI (PyHIaMEHTA.
[TocTpouTs 3M10pYy HANPSIKEHUN OT COOCTBEHHOI'O BECa IPYHTA Oyg.
Wcxomnaple qaHHBIC IPECTaBICHBI B TAOIHUIIE:

Ne. b, m I, M p, xlla y, 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

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
- HpaKTI/I‘ICCKaH pa60Ta NpeaACTaBJIACTCA B IICYATHOM BHUAC.

—  Ilpu cmade paboThI CTYIEHT OTBEYAET HA BOMPOCHI MPETOAaBaTeNs MO TeME pabOTHI B
yCTHOM (opme.

— K cnmage paboTel 0OMyCKarOTCsl CTYAEHTBHI, MMEIOIIME BBHIMOIHEHHYIO paboTy B
COOTBETCTBUH C TPEOOBAHUSIMH K COJIEPIKAHHIO U 0()OPMIICHHIO.

Kputepun onenkmn:

DopMBI TEKYIIETO VYcnoBus gomycka Kpurepuu u HopMbI OLIEHKH
KOHTPOJIS
[IpoBepka Homyckarorcs Bce - OLEHKAa «3a4TE€HO» BBICTABIISIETCSA
MPaBUILHOCTH CTYIEHTY, €CIM IpakTHueckas pabora
BBITIOJIHEHUS U BBIMIOJIHEHA B COOTBETCTBUU C HCXOJIHBIMU
oopmMIIeHUS JaHHBIMH W 0e3 OomuOOK; TPH 3aIIUTe
MPAKTUIECKON pabOThI paboThl CTYAGHT TIOKa3bIBaeT 3HAaHUE W

MOHWMaHHUE TPEJICTABICHHOTO Marepuaa,
CaMOCTOSITENIFHO JIaeT TMOJHBbIE OTBETHl Ha
3a71aBaeMble BOTIPOCHI.

- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS
CTYIEHTY, €ClIM IpakThueckas pabora
BBINOJIHEHA C TPYOBIMHM OIIMOKaMHM WM He
COOTBETCTBYET MCXOJHBIM JaHHBIM; IIpU
3alIMTe CTYJAGHT HE JaeT MpPaBUIbHBIX
OTBE€TOB, B TOM 4YHCJIE€ IIOCJII€C HABOIAIIHNX
BOIIPOCOB.




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

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 5

Ne i/

BOHpOCBI K 3a49€Ty

CocraBHEBIC YJIEMEHTHI T'PYHTOB

Bubl TBEpABIX YacTHUIl TPYHTA

FPYHTOBaH BOJa U €€ BUbI

CTpyKTypHBIE CBSI3U U CTPOCHHE FPYHTOB

Knaccudukannonnbie mokasaTeau IpyHTOB

OHpeIleJIeHI/Ie HAaMMCHOBAHUA CBIITYYHX U NBUICBATO-TIMHUCTBIX T'PYHTOB

NS gk W

@wusnueckue CBOHCTBa TpyHTOB. [lopuCTOCTh, KOI(PIUIMEHT TOPUCTOCTH H
KOX((UITMEHT BOJJOHACKHIIICHUS

CxuMaeMocTh TPYHTOB. XapaKTEPUCTUKH CXKUMAEMOCTH I'PYHTOB. 3aKOH YIUIOTHEHHUS.

KOMHpeCCI/IOHHI)Ie HCIIbITAHWSA TPYHTOB

@a3pl HAIPSHKEHHOTO COCTOSIHUS TPYHTOB IIPU BO3PAaCTaHUU HArpy3KU

10.

Bononponumaemocts rpyHTOoB. 3akoH Jlapcu. HauanbHbIl rpaiMeHT B TIMHUCTHIX
TpyHTax

11.

ConpoTuBieHre IpyHTOB cABUTY. 3akoH KyrnoHa ajis ChIydyuX U IbLIEBATO-IVIMHUCTBIX
TPYHTOB

12.

VYcnoBus npeneabHoro paBHoBecHs (YCIOBHUS MPOYHOCTH) CHITYYHX U CBSI3HBIX IPYHTOB

13.

HcnerTanus TPYHTOB Ha CABUT IIPpU IIPOCTOM U TPCXOCHOM CIKATUH

14.

[Toctpoenue rpaguka cOnmpoTHUBIEHUS Cpe3y U ONpeeNeHHE MapaMeTpoB MPOYHOCTH
IpyHTa

15.

CrpykTypHO-dha3oBas neGOpMHUPYEMOCTh TPYHTOB. [MpuHIIUI JTMHEWHOU
nehopMUPYEMOCTH

16.

OcobeHHoCTH (PU3UKO-MEXAaHUYECKUX CBOMCTB CTPYKTYPHO HEYCTOMUMBBIX
IIPOCaJ0YHBIX TPYHTOB

17.

Pacnipenenenne HanpspKeHUN B TPYHTOBOM TOJIIE OT AEHCTBUSA COCPENOTOUEHHOM CHIIBL.
Crioco6 351eMeHTapHOr0 CyMMHPOBAHUS

18.

Pacnipenenenne HanpspKeHUN B TPYHTOBOM TOJILIE OT paclpele]ICeHHON Harpy3Ku

19.

HpI/IMeHCHI/IC MCTOHA YTJIOBBIX TOYCK JIsI OIIPCACIICHUA HaHp}I)KCHI/Iﬁ B prHTOBOﬁ
TOJIIC

20.

Brustaue momanm 3arpy3ku Ha pacipeielieHne HaMpsDKeHUH B TPYHTAx

21.

Pacnipenenenvie HanpspkeHHM B Cilydae IUIOCKOM 3a/add IPU JIEWCTBUM PaBHOMEPHO
pacupeneneHHON Harpy3Ku. [ 1aBHbIe HAPSHKEHMS

22.

KonTakTHas 3a71aua. BiusHue xecTkocT pyHIaMeHTa Ha XapakTep pacrpeaeacHus

KOHTAKTHBIX JIaBJ'IeHI/II\/'I noJ €ro HO)IOHIBOfI

23.

BnnsiHME HEOJHOPOHOCTH HAIIACTOBAHWN IPYHTOB Ha PACIIPEACICHUE HAIPSHKEHUI

24,

Pacnipenenenne HanpsbkeHUN 0T COOCTBEHHOTO Beca rpyHTa

25.

[TocTpoenue smtopbl HAMPSHKEHUH OT ACHCTBUS COOCTBEHHOTO Beca TpyHTa




26.| [locTtpoeHune 31mropbl HAPSIKEHUH OT NEUCTBUS JOMOIHUTEIBHOTO JaBICHUS HA TPYHT OT
dbyHIamMeHTa

27. HauanpHas Kkputuueckas Harpy3ka Ha TIpyHT. PacueTHoe CONpOTUBIEHUE TIpYyHTA.
Ornpenenenne pacd4eTHOroO CONPOTUBIIEHUS TPyHTa 10 HOPMAaTUBHBIM JIOKYMEHTAM

28.| [IpenenbHas KpuTHUeCcKas Harpy3Ka JJis ChIIyYUX U CBA3HBIX TPYHTOB

29.| [IpoBepka NpPOYHOCTH TPYHTOBOTO OCHOBAaHUS C HCIIOJIb30BAHMEM HOPMAaTHUBHBIX
JIOKYMEHTOB

30.| YcroitunBocTh CBOOOAHBIX OTKOCOB M CKJIOHOB. IIpenenbHbI yroi oTKOca ChITYyYHX
rpyHTOB. IIpenenbHas BpicOTa BEPTUKAIBHOIO OTKOCA JJIs1 MACAIbHO CBSI3aHHOIO IPYHTA

31.| Meron kpyriOUMIMHAPUYECKUX TOBEPXHOCTEN CKOJIbKEHUS

32| Pacuer moAnOpHBIX CTEHOK MPU HAJIMYUU CHIYYHUX U CBSA3HBIX T'PYHTOB. AKTUBHOE U
MAaCCMBHOE JaBJICHUE TPYHTA Ha MOJMOPHYIO CTEHKY

33.| JaBnenue rpyHTOB Ha TPyOONPOBOABI TP PA3IMUHBIX CIIOCO0AX WX MPOKIIAIKA

34.| Bunsl u npuunHb qegopManuii rpyHTOB

35.| Yopyrue nedopManuy rpyHTOB W METOABI UX OMPEICIICHUS: METOJ OOIIMX YIPYTHX
negopManuii 1 METOJ] MECTHBIX YIIPYTHX JedopMariuii

36.| Onpenenenue ocagku ciosi TPyHTa MPU CILIOMIHON Harpy3Ke

37. Onpenenenue ocagok (yHIaMEHTOB 10 METOJY IOCIOHHOrO  3J€MEHTapHOIo
cymmupoBanusi. OCHOBHBIE MPEANOCHUTKH METOIa

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

39.| U3meHenue ocaiku BO BpEMEHU

40, 3meHeHne CBOMCTB IPYHTOB MPU JUHAMUYECKUX BO3JIEHCTBUIX

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NpoBeIeHUs
Cemectp . Kputepun u HOpMBbI OLIEHKHU
MPOMEKYTOYHOM
arrecTanuu
5 3ayer (YCTHO) CTyaeHT B 11eJIOM MPaBUIBLHO U3TOKUIT

TEOPETUYECKHUI MaTepuai;
JIOITYCKat0TCA OT/I€JIbHbIE HETOYHOCTH,
KOPPEKTUPYEMBIE 110CIIE
JIOTIOJTHUTEIIbHBIX BOIIPOCOB
IpenojaBaTess

«3aYTCHO»

CryzaeHT nomyckan rpyoble OmMOKH pu
OTBETE HAa IIOCTABJIEHHBIE BOIPOCHI, HE
3HAJI TIOPAJIOK PUMEHEHUS! MOTYYEeHHBIX
3HAHWI Ha IPAKTHUKE

«HEC 3a4TCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPaKTHKYM, JP.)

I'ox n3nanus

KoaundecTBo B
HAY4YHOM
ouomoTeke /
HaumenoBanue
9BC

Hanmaros b. 1.

HManmaros, b. 1. MexaHuka rpyHTOB,
OCHOBaHUS ¥ PyHIAMEHTHI (BKIIOYAS
CIELMAJIbHBIN KypC NHKEHEPHON
reojorun) : yueonuk / b. W. JlanmatoB. —
4-e uzg., crep. — Cankr-IlerepOypr : Jlanb,
2017. — 416 c. — ISBN 978-5-8114-1307-
2. — TexkcT : anexTpoHHbIi // JlaHb :
ANEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/90861
(mara oopamienus: 19.05.2020). — Pexxum
JOCTYTIA: JUIsl aBTOPU3. TIOJIH30BaTEINECH.

VueOHuk

2017

9bC "Jlaup"

AbGyxaHoB A. 3.

AbyxaHoB, A. 3. MexaHuKa IpyHTOB :
yuebHoe nocooue / A. 3. AOyxaHoB. — 2-¢
u3a., uctp. u non. — Mocksa : UHOPA-M,
2020. — 336 c. — (Bricmiee obpa3oBanue:
bakanaspuar). - ISBN 978-5-16-103970-0. -
TexcT : anexTponHsid. - 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. MexaHnuka rpyHTOB :
yaeOHoe mocobue s 6akanaspos / C. U.
AnekceeB. — Mocksa : Aii [Iu Ap Menaua,
2020. — 168 c. — ISBN 978-5-4497-0734-
5. — TeKcT : ANeKTPOHHBIN // DNEeKTPOHHO-
oubmmoreynas cuctema [IPR BOOKS :

YuebHoe rmocobdue

2020

9BC "IPRbooks"




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
[caiiT]. — URL:
http://www.iprbookshop.ru/98509.html
(mata oopamienus: 20.09.2020). — Pexxum
JOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTeNeH
4 | Ilpono3suH . A. [Ipono3uH, 1. A. MexaHuKa rpyHTOB : YueOHoe mocodue 2017 3BbC "IPRbooks"
yuebHoe nocobue / 5. A. Ilponosun, 1O. B.
Haymkuna. — Tromens : TromeHCKUI
WHyCTpUaIbHbIN yHUBepcurert, 2017. —
82 c. — ISBN 978-5-9961-1628-7. —
TekcT : 3MeKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/83702.html
(mata obpamenus: 19.05.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH
8.2. JlonosinuTebHAS JJUTEpPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO i
HAY4HOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudauoTexe /
n/m MeToAnYecKoe mocooue,
HaumenoBaHue
NPaKTHKYM, JP.) 3EC
1 | 3axapos M.C. [TouBOBe/ICHHUE W WHKCHEPHAS TCOJIOTHS : Y4eOHoe mocodue 2018 OBC "Jlanp"

yuebHoe nocobue / M. C. 3axapos, H. I'.
Kopger, T. H. Huxonaesa, B. K. YuaeB. —
2-e u3., crep. — Cankr-IletepOypr :
Jlanb, 2018. — 256 ¢. — ISBN 978-5-
8114-2007-0. — TekcT : 21eKTpoHHBI //




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus oubamorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
JlaHb : 31eKTPOHHO-O0MOIMOTEUHAS
cucrema. — URL.:
https://e.lanbook.com/book/107911 (nata
obpamenus: 19.05.2020). — Pexum
JOCTYTIA: JJIsl aBTOPH3. TOJIH30BATEIICH.
2 | bepimunoB M. B. bepaunos, M. B. OcHoBaHnus u Y4eOHuk 2019 OBbC "Jlanp"

dbynnamenTsl : yaeOHuk / M. B. BepnuHoB.

— 7-e u3n., crep. — Cankr-IletepOypr :
Jlanb, 2019. — 320 c. — ISBN 978-5-
8114-1200-6. — TeKcT : 3IeKTPOHHBI //
JlaHb : 3EeKTPOHHO-O0MOIMOTEYHAS
cuctema. — URL:
https://e.Jlanbook.com/book/112075 (nata
obparenus: 19.05.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIEH.




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

e Web of Science [DnexTpoHHBIN

pecypc] MYJIbTHAUCUUAIUIMHAPHAS

pedepatuBHas 0a3a mannbix. — Philadelphia : Clarivate Analitics, 2016— . —
Pexxum nocrtyna : apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc.,

aHTJI
e Scopus [DJIEKTpOHHBIN pecypc] pedeparuBHas 0a3a JaHHBIX. —
Netherlands : Elsevier, 2004— . — Pexwum JocTyna : scopus.com. — 3ari. ¢

3KpaHa. — 3. pyc., aHri.
e Elibrary [DnexTponHbIii pecypc]

. Hay4dHas JJIEKTPOHHAs OMOIMOTEKa. —

Mocksa : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ sxkpaHa. —

S3. pyc., aHr.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Haumenosanue I10

PexBu3MTHI 10r0BOpPa
(nata, HOMep, CPOK JAeHCTBHUA)

Ne
n/n
1 | StarkES Jorosop 1'92-1065 ot 10.12.08
2 | Koncynpranr+ Jlorosop Nel522 or 25.12.2015
3 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
4 | Office Standart Horosop Ne 690 or 19.05.2015r., cpok

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

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

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

3aHATUHA  JIEKIMOHHOTO  THMa. YueOHas | ydeHMUECKHe JBYXMECTHbIe, TpuOyHa

ayoquTOpusl  JUIsL  NPOBEJNEHUS  3aHATHM | HACTOJIbHASA, CTYJIbS; HAIIOJIBHBIM CTEH] C

CEMUHAPCKOT0 TUTA. Y4YeOHas ayIuTOpHs Ui | oOpa3iaMu MHHEPAJIOB; BBIKaTHBIE
1 | KYPCOBOTO  MpOEKTHpOBAHUS (BBITIOJIHEHUS | CTEH/IBI, IPOEKTOP, 3kpaH. (6e3 [1K)

KYpCOBBIX paboT). YueOHas ayauTopus IJis

IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIbHBIX

KOHCyJbTallMil. VYueOHas ayautopus JUis

IIPOBEJEHUS 3aHATUA TEKYLIETO KOHTPOJIS U

npomexytounoi arrecrarun (C-412)

JIaGoparopus "CrpourensHsle | CTomnbl YUEHHUYECKHE JIBYXMECTHBIE

koHCcTpyKiuu'"(C-103) (MOHOOMOK) , MOJenb 3KckaBaropa 20-
2 2621 , pocka ayautopHas (MenoBas) ,

monenb kpana Kb-102 | wHarsgHbie
MAaKETHI , TPYHTOBBIN JIOTOK C THJIILOTUHOM,
CTONa C CYHIMJIbHBIM mKadoM,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, 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 ~ TPENOoJaBaTEeIbCKUH ,  MakeT
YCTAaHOBKHM JJISl PACIIUPEHHs] CKBaXHUH
PEAYKTOD .
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