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1. O6uue cBegeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJjie ¥ MPUPOT000YCTPOICTBA
2. | CnenuaibHOCTh 21.05.04 T'opnoe geno

3. | Crrenmanuzamus Ne6 «OOoraitieHre HoJIe3HbIX HUCKOIaEMBIX)»

4. | NucuunnuHa (MOIyJIb) ConpoTHBICHUE MAaTEPUATIOB

5. | ®opma oOyueHUs OYHas

6. | 'oxg Habopa 2019

2. llepeyeHb KOMIETEHIUI

— BJIJICHUEM METOJaMHU aHalinW3a, 3HAHUEM 3aKOHOMEPHOCTEH IMOBEICHUS |
YIPAaBJICHUSI CBOMCTBAMHU TOPHBIX IOPOJ M COCTOSHHEM MAacCHBa B Ipoleccax J00bYU U
nepepaboTKU TBEPIBIX IMOJE3HBIX MCKOMAEMbIX, & TAKXKE MPU CTPOUTEIBCTBE U AKCILTyaTaLlUH
noj3eMHbIX coopyxenuit (OI1K-9).




3. Kpurepuu u nokasareji OlleHUBAHHMS KOMIIETEHIMI HA Pa3JIMYHBIX ITAaNax uX GopMUpPOBaAHUSA

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIA

MMPOYHOCTD U )KECTKOCTb.

pe3yiibTaThl U CPABHUBATH
HX C TCOPETUYCCKHUMU.

CHJIOBBIX (DaKTOPOB, HAIIPSHKEHUH
U YIJIOB 3aKpY4YHMBaHUS IIPU
KpY4eHHUHU

Jran (opMHUPOBaHNSA KOMIETECHIMH ®opmupyemasn
copMupoOBaHHOCTH
(pa3aenbl, TeMbl JHCIHUILIHHBI) KOMIIeTeHI Ul 3HaTh: YmMmers: Baaners: o
KOMIIeTeHI Ui
3HayeHue AMCUUIUIMHBEI B CBETE
IIpoBoauts pacdeTsl
. pemieHus 3amad, CTOSIMUX TIepen
JeTaje M y3JI0OB MAaIluH .
OCHOBHBIC ypaBHEHHA W . anmapatop | FAPOMHBIM  XO3SHCTBOM,  T.c.
3amaun ¥ METOIBI CONPOTHUBIICHUS METOIBl pelIeHUS 3amad p HEOOXOTUMOCTHIO TIOBBIIICHIS
OIIK-9 AHAIUTUYECKU u c Tect
MaTepHaJOB. COTIPOTHBIICHUS HOMOIIBIO 3 PEKTUBHOCTH,
MaTepHaJlOB AKCIUTYyaTAI[IOHHON HaJIe)KHOCTH H
BBIYUCITUTEIIHHBIX N
0e30IIaCHOCTH ~ KOHCTPYKIHMH |
METOZIOB
CHIDKEHHE UX TPYIOEMKOCTH.
HaBrikaMu pacdera 3J€MEHTOB
OnpenensaTs .
DU3UKO-MEXaHUUECKUE KOHCTPYKIIMA Ha TPOYHOCTh U .
XapaKTEPUCTUKH N YceTHbIl onpoc.
XapaKTepUCTUKU MOCTPOCHUH AMIOp BHYTPEHHUX
Pactsxenue u cxarue. OIIK-9 MIPOYHOCTHU u . Oryer 1o
MaTepHajioB U METOJbl HX CHJIOBBIX (DaKTOPOB, HAIPSKEHUH N
IUTACTHYHOCTH XPYIKHUX H . NpaKTHYecKoi padore
oTpeieNeHust U NepeMeIleHNH Ipu pacTsKEeHUH-
IUTACTHYHBIX MaTepHAIOB
CKATUHU
Co3maBare  mpocrteifme
HaBblkamMu pacuera 3J€MEHTOB o
Hanpsoxernoe u neopMHpOBaHHOE OcHOBHEBIE MOHATHUS | MOJETH IS . YcTHBIH onpoc.
KOHCTPYKLIMH Ha JMHAMHYECKYIO
COCTOSIHME TIPU PACTSIKEHUU U OIIK-9 COIPOTUBJICHUS HCCIe0BaHUs Oryer o
. MIPOYHOCTH " ompeaeneHus .
CKaTHUH. MaTepHaJioB HanpsKEHUH " . naboparopHoii padore
., nepeMeIeHn Ipu yaape
nedopmanmii.
Uccnenosatb
(hM3UKO-MEeXaHUIEeCKHe
MIOJTyYCHHBIC
OCHOBHBIE MEXaHUYECKHE XapaKTePUCTUKU HaBrikaMu pacuera 31€MeHTOB Otuer 1o
OIIK-9 9KCIIEPUMEHTAJIbHbIC N N .
XapaKTepUCTHKH MaTEePHAJIOB. MaTepHaJIOB ¥ METOBI UX KOHCTPYKLMI Ha YyCTOHYUBOCTH naboparopHoii padore
pe3yabpTaThl U CPAaBHUBATH
OTIpe/ieNeHus
UX C TEOPETHYECKUMH.
Hccnenosath
Cwmstue. Pacuersl Ha A .
IIOJTyYEHHBIE YcTHbIN onpoc.
MIPOYHOCTb. OO6mMM  TOAXOAOM K  OIEHKE
CaBur OIIK-9 SKCHepUMEHTAIbHbIC Ortuer o
[ToTeHnMambHYI0 SHEPTHIO MPEIEeTBFHOTO COCTOSHHS .
ftehopmarm pe3yIbpTaTHl ¥ CPABHUBATH MPaKTHIECKOH pabore
P UX C TEOPETUYECKUMH.
HaBsikaMu pacueTa 31eMeHTOB
Uccnenosath N
. KOHCTPYKLIUI Ha IPOYHOCTh U .
OnpezneneHye HaNPsLKEHUH | MOIy4YeHHBIE VYcTHBIif onpoc.
N MOCTPOCHHUS AMIOP BHYTPEHHHUX
Kpyuenue OIIK-9 n nedopmanuii. Pacuersl Ha | 3KCrIEpUMEHTAIbHBIC Otuer 1o

MIPaKTHYECKOH padboTe




KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIA

JTtan ¢popMUPOBaHUS KOMIIETEHIIUH ®opmupyemasi
copMupoBaHHOCTH
(pa3nesibl, TeMbI IHCIHILIMHBI) KOMIIeTeHIUsI 3HaTh: YmMmers: Baaners: o
KOMIIeTeHIN i
Hccnenosath
MeTtonamu OIpeNEIEHUS o
I'eomerpuueckue [I0JIy4YEHHBIE VYceTHbIN onpoc.
7. T'eomerpmueckne XapaKTEpPHCTHKA TE€OMETPHUUYECKUX  XaPAKTEPUCTHK
. OIIK-9 XapaKTEPUCTUKH HKCHEPUMEHTAIIbHBIE OTuer o
TIOTIEPEYHBIX CCUCHHH. . TIOTIEPEYHBIX (cocTaBHBIX) .
MOTNEPEYHbBIX CEYEHUH PE3YNIbTaTBI M CpaBHUBATE | o nabopaTopHOi padoTte
UX C TEOPETHIECCKUMHL.
OmnpenensTb BEININHbBI
HaBpikamu pacyera 31€MEHTOB
MaKCHMaJIbHOTO Mporrda ., .
KOHCTPYKIIMH Ha MIPOYHOCTH U VYcrHblit onpoc.
YcnoBue MpoYHOCTH TIPH 1 YTJIOB ITOBOPOTA
8. MUarud. OIIK-9 . MOCTPOEHHMS ITIOP BHYTPEHHUX Otuer 1o
n3rube ceueHni Oayku N .
CHJIOBBIX (DAKTOPOB M HAaNPSDKEHUH | TNpakTHYecKol padore
9KCIEPUMEHTAIBHO U
npu u3rude
TEOPETHYECKU
OnpenensaTs HaNpsHKEHHS .
[loTeHnmanbHyI0 SHEPTHIO | II 1/13 : YHCTOM pmm6e YCTHEL Onpoc.
9. Ywucreiii u3rud. OIIK-9 Y P P " | Pacyetamu Ha IPOYHOCTH Otuer 1o
nedopmanmii IIpoBomuTh pacyersl Ha .
NpaKTHYecKoi padore
MPOYHOCTH
ParonansHbie ceueHns | MccrnemoBate W pemarh
OmnpeneneHueM HOPMAJIBHBIX H
. IpU  TPOAOJNBEHOM H3THOE. | OCHOBHBIC 3a7a4n . Otuer no
10. IMomepeunsrit H3ruod. OIIK-9 KacaTeIbHBIX  HANpPSKCHUH B .
[lonsiTHe ©  TPOAOJIBHO- | CONMPOTHUBIICHHS naboparopHoii padore
MOTIEPEYHBIX CEUEHUSIX
TIOTIEpEeYHOM H3rHoe MaTepuaaoB
O06pabatsiBaTh
. €3yJIbTaThI OmnpezneneHneM HANPSDKEHUH 1 Otuer 1o
11. Kocoii u3ruo. OIIK-9 YcnoBue mpovYHOCTH. pesy pea p .
WHXEHEPHOTO porubos . nabopaTopHOit pabore
HKCIEPUMEHTA
I'pamotHBIM COCTaBJICHUEM
Yeunusa, Hanpsoxkenus u | Mccnemosarb
pPacueTHBIX CXE€M, OIpeAeTICHUEM .
nedopmanuu B Opyce. MOJTy4EeHHBIE YcTHBIH onpoc.
> . TEOPETUIECKUX u
12. TlepememieHus B Opyce. OIIK-9 [lonoxxeHne  HEUTpanbHOM | HKCIEPUMEHTAIbHbIE Oryer 1o
9KCTIEPUMEHTAITLHBIX .
JIMHUH B CCUCHHMAX | PE3yJbTATHl M CPABHUBATH . MIPaKTHYECKOH padboTe
. nepeMerieHnd B 00BEMHBIX
pa3IMYHOl KOHOUTYpauu | UX C TEOPETHYECKUMH. .
9JIEMEHTaX KOHCTPYKLHUH
OnpenensiTe BHYTPEHHUE
BnusHue KOHCTPYKTHUBHO- | CHUJIOBBIE (hakTopsl, | HaBeIkaMu BEITIOTHEHHS PacyeTOB, YcTHbIN onpoc.
13. depmbl U pamsl. OIIK-9 TEXHOJIOTHYECKUX (DaKTOPOB | KOHTPOJIUPOBATH [10JIb3YACh CIIPABOYHOM Otuer 1o
Ha YCTaJOCTHYIO IIPOYHOCTH | MPaBHUIBHOCTH JUTEPaTypOH M CTaHAApPTaMHU. MPaKTUIECKOH paboTre

TMOJTYYCHHBIX PE3YJIbTATOB




KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIA

JTtan ¢popMUPOBaHUS KOMIIETEHIIUH ®opmupyemasi
copMupoBaHHOCTH
(pa3nesibl, TeMbI IHCIHILIMHBI) KOMIIeTeHIUsI 3HaTh: YmeTh: Baaners: o
KOMIIeTeHIN i
PackppiTh  cTaTMuecKylO
Ocnopite PACICTHNIC | e om €IeIMMOCTb HaBrikaMun  BBIOOpa  OCHOBHOM
14. Meton cu . OIIK-9 dopMynsl u CcHOCOOBI WX P p Tect
CTEP>KHEBBIX CHCTEM | CHCTEMBI METOJIA CHIJI
MOTy4CHHS
METOJIOM CHII
OOmmit moaxon K pacder
H ALK P Y| PaccuntsiBats .
CTaTHYECKH Mertoaukoil pacdera CTaTHYECKH
15. KaHoHHMYecKkue ypaBHCHUS. OIIK-9 CTaTHIeCKA Tect

HCONPCACTINMBIX
CTCPIKHCBBIX CUCTCM.

HECONPECACTINMBIC CUCTCMbI

HCONPCACTINMBIX CUCTEM




4. Kpurepuu u MIKaJIbl OLlCHUBAHUS
4.1. YceTHBIH onpoc

[TporieHT MpaBMIIBHBIX OTBETOB Jlo 60 60-80 81-100

KonmyecTBo 6amioB 0 1 2
4.2. Tect

ITpornieHT MpaBWIIBHBIX OTBETOB Jlo 60 60-80 81-100

KonmyecTBo 6amioB 0 1 2

4.3. OTyeT N0 NpaKkTU4YecKoii padore

3 Oamma — CTYIGHT pemmi BCe PEKOMEHIOBAaHHBIC 3aJaud, MPAaBUIBHO HW3JIOKHI BCE
BapHAHTHl WX PEIICHHS, apTyMEHTUPOBAB UX, C 005A3aTEIbHON CCHUIKOM HAa COOTBETCTBYIOIIHE
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOMMO).

2 Oaia — CTYACHT pemmi He MeHee 85% peKoOMEeHIOBaHHBIX 33]1a4, MPABUIIHBHO U3JIOKUI BCE
BapHUaHThl PEIICHHs, apryMEHTUPOBAB WX, C O0S3aTCIBHON CCBUIKOW HAa  COOTBETCTBYIOIIUE
HOPMATHBBI (€CJIU 10 COACP>KAHUIO 3TO HEOOXOAUMO).

1 Gann — cryaeHt peursn He MeHee 65% peKOMEHI0BaHHBIX 3a/1a4, PABHIIbHO W3JIOKUI BCE
BapHAHTHl UX PCEHICHHS, apryMEHTHUPOBAB HX, C 00S3aTEIBHOW CCBHUIKOW Ha COOTBETCTBYIOIIUE
HOPMATHUBBI (€CITU 110 COACPIKAHUIO 3TO HEOOXOIUMO).

0 GamtoB — cryaeHT BeIomHWI MeHee 50% 3amaHusi, W/WIM HEBEPHO YKa3al BapHaHTHI
peIICHHS.

4.4. Oryet no J1adopaTopHoii padore

3 Oamma — CTYIOEHT pemmi BCE PEKOMEHJOBAaHHBIE 3aJaud, NPAaBUIBHO HW3JIOKHI BCE
BapHUaHThl MX PEIICHHs, apIYMEHTUPOBAB MX, C 0053aTEIBLHON CCHUIKOM Ha COOTBETCTBYIOIIUEC
HOPMATHBBI (€CJIH TI0 COACPKAHUIO 3TO HEOOXOAUMO).

2 Oanna — CTyACHT pemui He MeHee 85% peKoOMeHIOBaHHBIX 3a]1a4, IPABUIBHO U3JI0KUI BCE
BapHAHTHl PEIICHUS, APTYMEHTHPOBAB HX, C 00S3aTENbHON CCHUIKOW HAa  COOTBETCTBYIOIIUE
HOPMATHUBHI (€CITU 110 COACPIKAHUIO 3TO HEOOXOIUMO).

1 6amr — cryaeHTt peurwt He MeHee 65% PEeKOMEHIOBAaHHBIX 3a/1a4, MPABWIBHO H3JIOKHIT BCE
BapHAHTHl UX PEIICHHs, apr'yMEHTHUPOBAB UX, C 00sA3aTETbHOM CCHUIKOW Ha COOTBETCTBYIOIIUE
HOPMATHBHI (€CJTH TI0 COACP>KAHUIO 3TO HEOOXOAUMO).

0 GammoB — cTyneHT BeIMONMHUI MeHee 50% 3amaHusi, W/WIM HEBEPHO YKas3all BapHaHTHI
pemeHus.

5. TunoBble KOHTPOJIbHBIE 3aJaHUSI M MeTOAUYECKHEe MATepHAaJbl, ONpeessolue
Npoueaypbl OLEHMBAHMS 3HAHUI, YMeHMii, HABBIKOB M (MJIM) OMNbBITA /AesITeJbHOCTH,
XapakTepu3ywmmx JTanbl (GoOpMHPOBaHHUS KOMIIETEHUMII B TMpouecce OCBOEHHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1. TunoBbIe BONPOCHI K YCTHOMY OIPOCY

1. Metoa nonyckaeMbIX HANPSKEHUH.

OTBer: DTOT METOJ OCTAaeTCsl MOKa OCHOBHBIM IIPU pacueTre Y3JIOB M JAeTaliel
MAIIMHOCTPOUTENIbHBIX KOHCTPYKIHK. OCHOBOM MeTOoAa JONMYCKAEMBIX HAIPSIKEHHU SBISETCA
MPEIOJIKEHNEe, YTO KPUTEPHEM HAJIeKHOCTH KOHCTPYKLIHU Oy/eT BBITIONHEHHUE CIIEAYIONIETr0o

YCIIOBHS TIPOYHOCTH: O, <[0], r1e G max - HanboJblIee HANpPsDKEHUE, BO3HHUKAIOIIEE B OJTHON

N3 TOYCK OIMACHOI'0 CCUCHUSA U ONPCACTIACMOC pACUCTOM; [G] - A0IIYCKacMOC (HpCIICJ'ILHOC) AJIA
JaHHOT'O Marcpurajia HaIIps’KCHUC, IOJIYUYCHHOC Ha OCHOBAaHUHU SKCIICPUMCHTAJIbHBIX

. o,
uccaenosanuii. Jlomyckaemoe HampsbkeHme ompenenserca no dopmyne: [o]=—2, roe Gg -
n

OlacHOE HampspkeHue; N - Kod(h UUMEHT 3amaca MPOYHOCTU. [ MIACTHUYHBIX MaTepuaioB 3a



OMacHOE HalpsDKEHUWE NPUHUMAETCS Npeles TEeKydyecTh O s; JUIsl XPYNKUX MaTepuasoB -
BPEMEHHOE COMPOTHUBIIEHUE (TIpeIe] IPOYHOCTH).

2. MeToa pa3pylialommx Harpy3ok.

OtBer: Kpurepuil mnpoYHOCTH, MNPUHATHIA B METOJE JOMYCKAEMbIX HANpPsHKEHUH, a
MMEHHO, HaIPsDKEHUS B TOUKE, HE BCETIa U HE MOJTHOCTHIO XapaKTEePU3YET YCIOBUS HACTYILICHUS
paspylieHusi KOHCTpyKUUU. B psae ciydaeB 3a Takoil KpuTepuil LenecooOpazHee NMPUHUMATDH
NpEACIbHYI0O Harpy3ky, KOTOPYI0 MOXET BBIAEPKATh KOHCTPYKIUS, HE pa3pyliasch H
CyLIECTBEHHO He u3MeHsisi (opmy. Ilpm 3TOM yclioBHE MPOYHOCTH, COCTOsIIEE B TOM, YTO
npelenbHasl WIM paspyllamoollas Harpy3ka HE JO0JDKHA IPEBBIIIATH JOIMYCKAEMYyH, MOKHO
MPEJICTaBUTh B BUJIE:

P <[F] = 222
n
rae N — kodpUIMEHT 3amaca MPOYHOCTH, MPUHUMAEMbI TakUM e, KaKk M B METOJe

JIOITyCKaeMbIX HAIIPSKEHUU.

3. CraTnuyeckH HeomnpeaeJuMble 3a1a4H

OtBer: bpychs M mapHUPHO-CTEPIKHEBBIE CUCTEMBI, B KOTOPBIX BHYTPEHHUE YCHUIIUS U
peaKuuyu Onop OT 3aJaHHOM HAarpy3KH MOXKHO ONPEACIUTD C MOMOILBIO JHUIIb OAHUX YPaBHEHUU
paBHOBecHs (YpaBHEHUN CTAaTHKH), HA3bIBAIOTCS CTATUUECKU ONPEIEIIUMbIMHU.

B orianume OT HHMX CTaTMYECKM HEONpENeIMMbIMU Ha3bIBAlOTCS OpYyChbs M CUCTEMBI,
BHYTPEHHHUE YCWIHS WM PEAKLIUU ONOP B KOTOPBIX HEJIb3S OIPEAEIUTh C IIOMOLIBIO OJJHUX JIMUILb
ypaBHeHMI paBHOBecHs. [lo3ToMy mpu uX pacdyere HEOOXOAMMO COCTaBJIATH JIONOJIHUTEIbHBIC
YpaBHEHHUS - YPAaBHEHUSI COBMECTHOCTH Jie(hopMaLUii UM MEPEMEILIEHUN CeUEHNH, YUUTBHIBAIOIINX
xapakrep JedopMaluy CUCTEMbl (F€OMeTpuYecKas CTOpOHa 3ajauu). YUCIIO JOMOIHUTENbHBIX
YpaBHEHUH, HEOOXOJUMBIX MJIsi pacyeTa CHUCTEMBbl, XapaKTEpU3YyeT CTENEHb €€ CTaTUYECKOU
HeolpeAeauMocTh. Beerga MOKHO COCTaBUTD CTOJIBKO JTONOJIHUTEIbHBIX YPABHEHUM, CKOJIBKO HE
XBaTaeT ypaBHEHUHN CTaTUKH Ul PELIEHUS 3a/1a4u.

Ycunus B 2JIeMEHTax CTaTUYECKH ONPEIEIIMMBIX CUCTEM BO3HUKAIOT TOJIBKO OT JEHCTBUS
BHEIIHEH Harpy3kd (BKJIOYasi COOCTBEHHBIM BeC KOHCTpyKUuii). B anemeHtax crarmdecku
HEOIPEACIUMBIX CUCTEM YCWJINS MOTYT BO3HMKAThb M IPU OTCYTCTBUM BHEIIHEH HArpy3ku — B
pe3yabpTare, HanpUMep, U3MEHEHHUS TEMIEpaTypbl, CMELIEHUS OIOPHBIX CBS3€H, a TAKXKe IpHU
MOHTAaXk€ U3-3a HETOYHOCTU U3TOTOBJICHUS OTIEIbHBIX JJIEMEHTOB KOHCTPYKIIMH.

5.2. TunoBoe TecToBoOE 3aJaHUE
1. HauGonpine no MoyJIi0 HanpsbKeHUs OyyT JOCTUTHYTHI HA y4acTKe

2F

/ 2P 5P P p

[ [ /

| Il /Y
ni, 3l
21, 41V
2. P=30«kH, F=5cM, | =0,5 m. Ha KaKyio BeTHUNHY YUIHHHTCS JIEBBIH CTEPIKEHb

(Mm)?



/'3 2/ 3

1) 0.1, 2) 0.2, 3)0.3, 4) 0.5.
3. Ecnu npu HarpeBe 1-ro u 2-ro crepikHeil Ha AT, rpagycoB B CHCTEME BO3HHUKAIOT
YCUJIHSI, TO HACKOJIBKO HEOOXOAUMO OXJIaIUTh 3-i CTepPKEeHb, YUTOOBI ATU YCHIINS UCUE3ITH?

o

F=const

3 [=const

77
1)AT,, 2) V2 ATy, 3)2AT,, 4)3AT,.
4. Tlokazanue TteH3omaTtynka B cedeHuu |- paBHo &= 1.5 -10'4, F = 10 CMZ,
E = 210" MIla. Torxa BenmunHa BHeIuHei cuiist P paBHa (kH).

F=10 cu’

P2 I

———

b 2b b

|
1) 60, 2) 80, 3) 100, 4) 120.

5. 2-11 crepKeHb UMEET JUIMHY O0Jblle pacyeTHOI Ha BenYMHY O . OnpenennTh

MOHTa)KHBIC HANPSDKEHHS B IEPBOM CTEpiKHE, eciu a, |, F u E u3BecTHBI.
2 P
1 F ]

il ZEN

Ve
]
a d

|
1) (0,18EF)YI,  2)(0.28EF)/I,
3) (0,58EFYL,  4)(0,58LF)1

Kii04 k npaBuJIbHBIM OTBETaM TeCTOBBIX 3aaanmii: 1-3; 2-1; 3-2; 4-4; 5-2.

5.3. TunoBble NpUMePHI MPAKTHYECKHX PadoT
Ipumep 1. Beraucnute yaensHyo padoTy ynpyroi nedopmanyu npu pacTsHKeHUH CTally,
uMeroLIed npenen ynpyrocrtu o, = 2500 Kkre/eM? 1 Moxynb yrpyrocts E = 2-10° kre/em?,
2

Pewenne. Vyenpuyto pabory ynpyroii nepopmarnuu onpenensem no popmyne: T = ;-—E.

Torna

o’ 2500° KIC-CM

T =2 = .
i o T 2.2.10° oM’



Ipumep 2. CpaBHuUTh BeJWYMHBI pabOTHl JedopMaluy JABYX CTaIbHBIX CTEpKHEH
KPYIJIOro ceueHus (puc.), eciid HanOOJIbIIUE PAcTATUBAIOIINE HANPSHKEHHS B O0OMX CTEPIKHSX

KI'C
OIMHAKOBBI ¥ paBHbl 0 =1500—, E'= 2.2 -10° kre/em?
cM
P ! p P ; I P
I Smm B 8 mm f.{MM Emm
I 1 1 ] 1
1 1 | I
' 600 mm i 200 AW -~200 w200 =
1 2

Pemenne. Tak kak MUHUMAJIbHBIE CEYEHHUSA U HAHOOJIbIIINE HaIpsAKCHUA oboux CTGp)KHGfI
OJWHAKOBBI, TO JOJKHBI OBITH OJMHAKOBLBI U PACTATUBAIOIINEC CHUJIBI. Nmeem:

P=c-S =1500~%-0.82 — 754 kr

Omnpenensiem paboTy gedpopMaIuu IepBOro CTEPHKHS:

P?l 7547 .60 KI'C-CM
= = - ;> =154—70—.
2ES 2.2.2-10°-(z/4)-0.8 cM
Pabota nedopmariiu J1€BOii U MPAaBO YaCTel BTOPOTO CTEPIKHSL:
T, =27 =2.154=1027 M
3 3 cM
PaGora gedopmarnuu cpeHeld 9acTi BTOPOTO CTEPIKHSL:
P2l 7547 .20 KI'C-CM
, = = - > =1.46——7—.
2ES 2-2.2-10°-(z/4)-1.5 cM
Pabota nedopmaliiu BTOPOTro CTEPIKHS:
T,=T,+T, =11.73.46
cM
CnenoBartenbHO,
L _154 14
T, 11.73

Bvi6oo: B cTepKHE NOCTOSHHOM TOJIIMHBL, HMEIOIUM Ty JK€ JJIUHY M TO K€
MaKCHMaJIbHOE HAIPSKEHUE, UTO U CTYNEHYAThIN CTEpKEeHb, 3a11acaeTcs B IOTEHIMATIBLHOU (popme
pabotel B 1.4 pa3za Oojblle, 4eM B CTYNEHYATOM CTEpXHE. DTO TMOJ0XKHUTEIbHOE CBOMCTBO,
0COOEHHO IIpU yJApHOU Harpyske.

IMpumep 3. Ha uyrynnom kponuureitne ABC (puc.) B mapHupe nojaselieH rpy3 Q = 5 .
Onpenenutb, Kakue IOJKHBI OBITH pa3Mepbl IUIOIIAJCH MOonmepeyHoro cedeHust B Tire AB u
nozakoce BC, ecnu 1onyckaeMoe HalpsKEHUE YyTyHa Ha pacTsbkeHue 2942 H/em?, a JOITyCKaeMoe

HarpshKeHue Ha cxatue 8826 H/em?.

Pemenne. PacknaapiBaeM cuiy Q Ha JBE COCTABISIOIIME MO HAMPABICHUSIM TATH AB u
noa« xkoca BC.
Cuna, pactsaruBaronias TAry,

_ Q-g 5-10°10

) = = =28868 H.
tg60° tg60°




Cuna, cxxpMaromas moakoc,
P _ Qg _5-103-10

2 = =— =57737 H.
sin60°  sin60°
HGOGXOHHMaH IJiomaab CCUCHUSA TATHU
S Z@=9.8CM2.

2942

Heo0xoaumast 1io1maap CeYeHHs 0aKoca
, > STT31 =6.5cMm’.
8826

Ipumep 4. IloctpouTts 3mropy N 15t 6pyca, H300paKEHHOT0 HA PHC. U MOA00paTh

Iiomaab CCUCHUA Au pasMEp CTOPOH KBAAPATHOI'O CCYCHHUA U3 YCIIOBHA )KCCTKOCTHU IIPU:
E=0.27-10° MIla, [u] =2 MM =2 - 10> m.

~ Smu (107°) M
. LF)1 =20 xH 3n. K (kH) 0.8144/A
— 20 —
= d_ F2=30 kH 20 s —
PG
T =N
il a i % 70 ’
B b b 50—
A
a) ) =)

Pemenue

1. Her HEOOXOIMMOCTH ONPEACISTh PEAKIIMIO 33JICIIKU, TaK KaK OJIMH KOHeI[ Opyca
CBOOOTHBIN.

2. PazOuBaeM Opyc Ha rpy30BbIe yuacTku 1, 2, 3.

3. B mpenenax kaxaoro rpy30BOro y4actka MpoBOJUM CEUSHUS Ha PACCTOSIHUU X; OT
Hayaja yJacTka, T.€. UCIIOJIb3yeM MECTHYIO CUCTEMY KOOpPIMHAT.

4. Wcnonb3ys paboyee MNpaBUIO U MPUHATOE IPABWIO 3HAKOB, B KaXKJIOM CEUECHUU
3amuchiBaeM (QYHKIMIO MpoaosibHON cuiibl N;j(X) (B TakoM ciydae peKOMEHAYeTCs PYKOW HIIN

Oymaroil 3akpbIBaTh OTOpachbIBa€Myl0 YacTb Opyca, 4YTOOBI HE JeNiaTh JIOMOJHHUTEIBHBIX
pucyHkoB). [Ipu 3ToM paccMaTpuBaem cBOOOTHYIO YacTh Opyca.

N, (x,)=-F =-20kH (const) 0<x,<Iwm.
N,(x,)=-F -F -q-x, =
=-20-30-10-x,==-50-10-x,., 0<x,<2wm.
IMpu x, =0m, N,(0)=-50 xH.
Ipu x, =2mM, N,(2)=-70 xH;
N,(x)=-F —F,—q-(2+x;)+F, =
=-10-10-(2+x;)=-30-10x;; 0=<x;<2wm;
IMpu x, =0wm,  N,(0)=-30kH;
Ipu x, =2nm, N,(2)=-50kH.
5. I1o BeIuMCIEHHBIM pe3yabTaTaM cTpouM 3mopy N (puc. 0). AHaIN3 TOCTPOSHHOM SMIOPHI

N mo3BossieT BBIACIIUTL CICAYIOMINC 0COOEHHOCTH:

B CEUYCHHH, TJe MPUIOKEHA COCpeAoTOYeHHas cwia F, mapamiensHas ocu Opyca,

MMEETCs CKavyOK, PaBHBIN ATOU CHIIE;

Ha I'py30BbIX Y4aCTKax, I'AC HCﬁCTByIOT PaBHOMCEPHO PACTIPCACIICHHLIC HATPY3KHU
MHTCHCHUBHOCTLIO (], Ha 3IIOPE N MMEIOTCS HAKJIIOHHBIE OPpAMBIC, TAHI'CHCHI YTJIOB MCIKAY 3TUMU

MPSIMBIMH ¥ OCBIO Opyca paBHBI HHTEHCHBHOCTH PACIpPEIeICHHOMN 0 ITTHHE HATrpy3KH (;



— Ha TeX TPY30BBIX ydacTKax, IJIe OTCYTCTBYET pacIpeaesieHHas Harpy3ka, smopa N
IIOCTOsIHHA.

6. OnpenenuM nepemMenieHns XapakTePHbIX CEYCHUI U TIOCTPOUM 3ITI0PY NepEeMENICHUIA TPpU
A = const;

Ua = O (Tak Kak 37ech 3alieMIIeHUE, MPEMSITCTBYIONIEE BEPTUKAIBHBIM IIEPEMEILICHUSIM).

+(=30-10
uR:Afs_J-N(X) dx J- ‘(3) dx
0 0
22 22
X .
_—303\’—107 —30-2—107 | 0,2963-10°
E-A C0.27-10°kITa-A A
0
u. =A +AL;
2 2
N TNQ(X)-dxj(—SO—loxg)dx (-50x-10%)
¢ E-A i E-A E-A
0
-50-2-10 2
(30221020 g 44410087
0,27-10°- A A ’
" 7—0,2963-10‘5+—O,444-10‘ —0,7403-107°m"
¢ A A A ’
U, = AL+ AL+ AL
ap o Nicf o 220xkH-Im_ —0.0741-10 ™M
" E-A 027-10°kIla-A A
—0,7403-10°  —0,0741-10° -0.8144-10°m"
uD: + =
A A A

Hcrionb3yst MOMyuEHHBIE PE3YIbTAThl, CTPOHM 3ITIOPY NEPEME-
meHnii  ceueHWi (oM. puc. 3.3B), M3 KOTOPOH BHIUM, YTO

0,8144-10°
‘ULMrx :f. HCI‘IOJ‘IB3}’$I paBGHCTBO ‘uLm =[u], l'[OJ'IleaGM
-5
0,8144-10 2107y
Orcroma A = %_0 4072-10° M ~0,41-10°°

[lpu A= a’=0,41M", cTOpOHA KBaAPATHOrO MONCPEUHOTO CC-
ucHus GyaeT paHa a = +/0,41-107 = 0,064 M =64 cm.

5.4. Ilpumep 1a00paTOPHOIi padoThI
Pacrsizkenue u cxxatue. OnpenesieHue BHYyTPEHHUX YCHIIU, HATIPSKEHU I M IepeMellieHuil B
NoNepeYHbIX ceYeHUAX Opyca
CryneH4aTslii CTEp)KE€Hb HAXOIUTCS IOJ ACHCTBHEM OCEBBIX cui. IlocTpouTs 3mropsI
IPOONBHBIX cul N, HOpMaJIbHBIX HANpskeHUH O u nepementenuii A . CTepkeHb M3TOTOBIEH U3
cTanmu (MOIyJb ynpyroctd £ =2 - 10° MIla). BapuanTsl 3a1aHuil BBIIAET MPENOJaBATENb.



Tabmuna 1.1 —CxeMbl CTep>KHEBBIX KOHCTPYKIHH
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Bormpocs! 11t camonpoBepku

1. B gem 3akimovarotes geopmanuu pacTsKEHHs U CoKaTH?

2. B uem cymHocTh MeTOAA ceueHUit?

3. UYro Ha3bpIBaeTCA MPOJOJIBHOMN CUIION B CEYEHUH CTEPIKHSA?

4. Uto Ha3bpIBaeTCs SMIOpaMH NMPOJIOJIbHBIX CHJI U HOPMaJIbHBIX HampsbkeHui? Kak
OHM CTpOATCA?

S, Kak 3anuceiBaercs u kak popmynupyercs 3akoH ['yka npu pacTsokeHuH (coxatun)?

6. Yro takoe kordpunuent Ilyaccona?

7. ®opmyina ['yka, ee npuMeHEHHE.

5.5. Bonpocsl k 3k3aMeHy
1. 3amaun 1 METOIbI COPOTUBIIEHNS MAaTEPHUATIOB
2. PeanibHBIN OOBEKT M pacyeTHas cxema.
3. Cunpl BHELIHUE U BHYTPEHHHUE.
4. OcHOBHBIE BU/IBI HArpYyKeHUs Opyca.
5. Merox ceueHui.



6. [lepemernienns u nedopMaruu.

7. BHyTpeHHue CUIIbl U HAPSDKEHUS, BO3HUKAIOIIUE B MOMEPEYHBIX CEUEeHUsAX Opyca.
8. Y nunenue crepxkHs. 3akoH ['yka.

9. IlorenuunanbHast sHeprus aedpopMaIuu.

10. Hanpsixernnoe u neopMUpOBaHHOE COCTOSTHUE NP PACTSIKCHUH U CYKATHH.
11. OcHOBHBIE MEXaHUYECKUE XapaKTEPUCTUKHU. Hakien u HarapToBKa.

12. Koadpdunment 3anaca. Jlomyckaemoe HanpsmoKeHHE.

13. YucTelii casur. Y aenbHasi IOTEHIUAIbHAS SHEPTUS TIPU CIIBUTE.

14. Kpyuenue O6pyca ¢ KpyIJIbIM MOTIEPEYHBIM CEUCHHEM.

15. Kpydenue Opyca ¢ HEKpYTJIbIM CEYCHHEM.

16. Kpyuenue TOHKOCTEHHOTO Opyca.

17. CtaTuueckue MOMEHTBI CEUCHHS.

18. MoMEHTBI UHEPLIUU CEUEHUSI.

19. I'naBHBIE MOMEHTHI U TJIABHBIE OCU MHEPIUH.

20. Bugst uzruba.

21. BayTpennue cuinoBbie (DaKTOphI IPH U3THOE.

22. Yucterit n3rud.

23. DHeprus ynpyrux aedopmaruil.

24. Ilonepeunslii u3ruo.

25. Kocoit u3ru6.

26. Teopema Kactunuaso.

27. Cnoco6 Bepemaruna.

28. PackpbITHE CTaTUYECKON HEOMPEECTUMOCTH CTEPKHEBBIX CUCTEM.

29. Ilnockue U MpOCTPAHCTBEHHBIE CUCTEMBI.

30. Meron cu.

31. KaHoHHYecKHe ypaBHEHUS METOJA CHIL.

32. Ucnonb3oBaHue CBONCTB CUMMETPUU MPU PACKPHITHH CTATUYECKON HEOIIPENETUMOCTH.



TEXHOJIOT'NTYECKASA KAPTA JUCIHUIIVINHBI

OCHOBHAS OBPA3OBATEJIBHAS TIPOI'PAMMA
21.05.04 T'opHoe aem0
cnenuanuzanus Ne6 «OQo6orameHue moJjie3HbIX HCKOMaeMbIX»

(xox, HanpaByIeHHUE, TPOQUIIH)

TEXHOJIOI'HYECKASA KAPTA

Iludp aucummmunst o PYIT | B1.B.28

Jucnunnnaa | ConpoTuBJieHHe MATEPUATOB

Kypc |3 |cemectp |6

Kadenpa | TOPHOTIO0 J1eJ1a, HAYK 0 3eMJie U NPUPOA000yCTPOiicTBa

@®.1.0. npenojiaBaTens, 38aHUE, JOHKHOCTD | bekerosa Esiena bopucosHa, K.T.H., JOLEHT
Kadeapbl rOPHOrO Aesa, HayK 0 3eMJe H NPUPOAO00YCTPOiicTBA
DI TPYI0EMKOCTbyyeser | 180/5 | Kon-Bo cemectpos | 1 | ®opma KoHTpOIs | DK3amen

HK06HL/TCK. cem. |32/32 [HP/CM06HI./T6K. ceM. |8/8 |-HB06LH./TSK. ceM. | 8/8 | CPC OOIL/TEK. CEM. I 96/96
KOMHETQHI[I/II/I oﬁyllalomerocm (l)ole/IpyeMbIe B pe3y.]IbTaTe OCBOCHUA JUCHUIIJIMHBI:

— BJaJCHHEM METOJaMH aHani3a, 3HAHHEM 3aKOHOMEPHOCTEH IOBEICHHS U  YIPaBICHHUS
CBOMCTBAMHU TOPHBIX MOPOJ W COCTOSIHHEM MAacCHBa B Ipoleccax J00bYM W IepepaboTKH
TBEPBIX TIOJIE3HBIX HCKOIAEMBIX, a TAaKKE MPH CTPOUTEIBCTBE W OKCIUTyaTalldd IT0I3EMHBIX
coopyxenwuii (OI1K-9).

Kon ¢popmupyemoii KonuuecTrBo MaxcumaJjibHOe Cpox
Conep:xanue 3a1aHus .
KOMIIeTEeHINHU MEpONpPUATHI | KOINYecTBO 0AJJIOB |  NpeaocTaBIeHUs

Beoonvtit 6ok

He npenycmorpen | | |

Ocnoenou 610K

OIIK-9 'YcTHBIH onpoc 9 18 B Teuenue cemectpa
OIIK-9 OTyer 1o MpakTUYeCcKoil padoTe 7 21 B Teuenne cemectpa
OIIK-9 OTtueT o mabopaTopHoii pabote 5 15 B tedenne cemectpa
OIIK-9 Tect 3 6 B tedenue cemectpa
Bcero: 60
OIIK-9 JK3aMeH I'sonpoc - 20 o pacniucanuro
2 Bonpoc - 20
Bcero: 40
Hroro: 100
OIIK-9 | [ToaroToBKa ONOPHOI0 KOHCIEKTA 10 ITo cormacoBauuro ¢
Bcero 6aJ110B 110 I0NOJHUTEIHHOMY OJIOKY) 10 npernoiaBaTeinemM

[lkana oneHUBaHUs B paMKaX OaTbHO-peiTHHTOBOM cucteMbl MAIL'Y: «2» - 60 GamioB u meree, «3» - 61-
80 6ayoB, «4» - 81-90 6amnoB, «5» - 91-100 Gamios.



