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1 Iles1u ocBOEHUSI TN CHMTLTHHBI (MOLYJI51)

Lenpto ocBoeHHs! TUCHUIUTMHBI «COMPOTHBIEHUE MAaTEPUANIOBY SIBJSIETCS MOJATOTOBKA
Oyaymero OakanaBpa K MPOBEICHHIO CaMOCTOSATENIBHBIX PACYETOB KOHCTPYKLIMH U 3JIEMEHTOB
KOHCTPYKLUH.

3agaun JUCUMILIMHBI — 1aTh 00yJaroIeMycs:

* HEOOXOIMMBIE TPENCTaBICHUS O padoTe KOHCTPYKIIMHA, pacueTHBIX CXeMaxX, 3a/Jadax
pacyera cTep>KHEH 1 CTEp>KHEBBIX CUCTEM Ha IPOYHOCTb, )KECTKOCTh U YCTOHUNBOCTS;

* 3HAHMS O MEXAaHWYECKHX IMpoleccax, HeoOXOAMMbIC ISl MU3YYCHHs CIIEHUAIbHBIX
JUCLUIUIMH.

[TpuoOpereHHbIe 3HAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO HHKEHEPHOTO MBILIICHUS.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuunnuza ConpoTUBIEHNE MAaTEPUAIOB BXOJAUT B 0053aTEbYI0 YACTh yUEOHOIO IJ1aHa
00pa3oBaTebHON IPOrpaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

dusuka

TeopeTnyeckas MexaHUKa

Maremaruka

HauepratenbHas reoMeTpus U KOMIbIOTEpHast rpaduka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

IIpoekTHas neATEIBLHOCTD

TexHudeckas 3KCIuTyaTalys U pEKOHCTPYKUUS 30aHUN

CrpoutenbHas pu3uka

3 KomnereHuunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHH st

B pesynbrare ocBoeHust aucuMIUIMHBL (MOaynsi) «CONpPOTHBIICHHE MaTEpPHAIOBY
oOyJaronuiicst ToKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Cnoco0OeH pemaTh 3a/1auu IpopecCuoHaNbHOMN e TETbHOCTH HA OCHOBE MCIIOJIb30BaHMS
TEOPETUYECKMX M TMPAKTUYECKMX OCHOB €CTECTBEHHBIX M TEXHMUYECKHX HayK, a TaKxkKe
MaTEMaTUYECKOTO anmnapara

OIlK-1.1 Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(sIBJIEHHUS), XapaKTEPHOTO JIsl 00bEKTOB MPOECCHOHATBHOMN 1€ITEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIIBHBIX UCCIIE0BAHUI

OIIK-1.2 Hcnons3yeT TeopeTHdyecKue OCHOBBI TEXHUYECKHX HAYK JUIsI TPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTEIbHBIX 0OBbEKTOB

OIIK-1.3 Pemraer wmHXeHepHbIE 3a1aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEOMETPUM M MaTEeMaTHYEeCKOTO
aHaJIn3a




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIHUIINHBI (MOIYJIs)

OO01mast TpyTI0eMKOCTh JUCIUTIINHBI COCTABIISIET 6 3a4eTHRIX enuHuI 216 akas. yacoB, B TOM YHCIIE:
— KOHTaKkTHas paborta — 137,7 aka. 4acoB:

— aynuropHas — 132 akaj1. 4acos;

— BHEayJIUTOpHas — 5,7 akaJl. 4acoB

— caMocCTosITeNNbHAs paboTa — 42,6 aka1. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHas g e
KOHTaKTHast paboTa E = dopma TeKyIero
Paznein/ tema g (B axaz. yacax) = > Bux KOHTpOJIA Kon
g 5 © | camocrosrensHoili | ycmeaemoctn u
JUCLUATUINHBI 5 <R . | xkomnereHuun
@) S paboThI MIPOMEKYTOYHOM
na6. | mpaxr. | € 8
Tlex. Z'Q aTTecTaluu
3aH. 3aH. | U &
1. Pazgen 1
CamocTosTenbHOe
. N OIIK-1.1,
1.1 Bgenenwe. Ilpeamer u 2 2 19 |wsyuenne yueOnoii| Teopernueckuit OIK-1.2
3a/1auu Kypca. ' U Hay4yHO orpoc OHK-ll 3’
JUTEPATYPbI '
ITouck
N N OIIK-1.1,
1.2 BHyTpeHHHE CHJIOBBIE 4 4 o | momomuuTeNHHOM Teopernueckuit OIK-1.2
(hakTopsl. MeTo/| cedeHuii. UH(pOpMAIH 1O orpoc OHK-ll 3’
3aJaHHOU TeMe '
Brinonnenue PI'P
1, 3amaua 1
«ITocTpoenue
smop BCO B
13 Henrpasroe CTaTHUYECKU
pacTsKEeHUe-CKaTHue. ONDELEIIMBIX AynutopHas OIIK-1.1,
TToctpoeHue 3IHOP 4 4 3 CTI; L)[KHGBLIX KOHTPOJIbHAS OIlK-1.2,
BHYTPEHHHX CHIIOBBIX CI/ICI;eMaX» u pabota Ne 1. OIlK-1.3
aKTOPOB.
b P MOJrOTOBKA K
ayAUTOPHOMN
KOHTPOJIbHOM
3 pabote Ne 1
Bemmonnenne PI'P
2
14 I'eomerpuueckue
XapaKTEPUCTUKA P «I'eomeTpurcckue Teopernueckuii OIK-1.1,
p p N 4 4 4 XapaKTepUCTUKU p OIIK-1.2,
MOTIEPEYHBIX CeYCHUI HIOTePEUHbIX ompoc OIK-1.3
CTep KHEH. N '
CTEpKHEN»
Brinonnenne PI'P
1, 3agaua 2
1.5 Kpyuenue crepikHel «Iloctpoenue OIK-1.1
KpyTJ0ro MOIIEPEYHOTO 2 2 7 sntop BCO B Teopetnuecknit OHK-1.2’
ceueHus. Hampsokenus u CTaTHYECKU ompoc Ol'[K-ll 3'
nedopManuu. OTIPEIEITUMBIX '
CTEPIKHEBBIX
CHCTEMax»
1.6 HcnpiTanne MatepuaioB CaMOCTOSTENHO
Ha pacTsHKCHHE, CXKaTHe. MsvieHIe VIeOHoi Teoperuueckuii OIlK-1.1,
Mexanunueckue 2 2 2 qu A y?{o orpoc, OIIK-1.2,
XapaKTePUCTUKU e Z;I - cobeceq0BaHUE OIIK-1.3
MaTepHasoB. patyp




PI'P 3 «IIpsmoit
MOTEPEYHBII
n3ru6. Pacuetsr Ha

1.7 Uzru6.Iloctpoenue smnrop N OIIK-1.1,
BHYTPEHHHX CHJIOBBIX 6 6 10 TPOIHOCTE 1 Teopernueckuii OIIK-1.2,
(baxTopos. TIO/IrOTOBKA K orpoc OIK-1.3
ayJUTOPHOMN
KOHTPOJBHOM
pabote Ne 2
1.8 Ilmockuii momnepeyHbIit Pl;[zlfe;glplf;\:ﬁn
u3ruo. Onpenenenue
N n3ru6. Pacuetsr Ha
HOPMAaJIbHBIX  HAINpPsDKEHUN AynutopHas OIlK-1.1,
npu YHCTOM H3rHOE. 4 4 2 ?())Ojg;)g;; II;I KOHTPOJIbHAS OIIK-1.2,
Omnpenenenne KacaTelbHBIX ayI;[nTopHoﬁ pabora Ne 2. OIIK-1.3
HaIpsKEHUH npu KOHTPOBHOM
MONEPEYHOM U3THOE. paote No 2
ITouck .
1.9 Pacuersl Ha MPOYHOCTH 2 2 2 JIOMOJHUTEILHON Teopoe;n::cxnn 8%5:1;
npy U3ruoe. UH(pOpMAIH 1O poc, .
SA7IaHHOM TeMe cobece0BaHUE OIlK-1.3
1.10 ITonbop ceueHuii mpu Beimonnenue Teoperuueckuit OIIK-1.1,
PSIMOM MOTIEPEYHOM 4 4 5 MPAaKTUIECKUX orpoc, OIlK-1.2,
usruoe. pabot cobeceJ0BaHUE OIIK-1.3
OIIK-1.1,
HTtoro no pazneny 34 34 38,2 OIIK-1.2,
OIIK-1.3
OIIK-1.1,
HTroro 3a cemecTp 34 34 38,2 3a4éT OIK-1.2,
OIIK-1.3
2. Pasnen 2
PTP 4.
«Omnpenenenue
2.1 Omnpenenenue HepeMeIeHUH B OINK-1.1
MepeMeIeHNIl B CTaTHIECKU 6 10 1 Oankax u pamax» | TeopeTHyeckuit OHK-1:2’
OTpeIeIMMBIX CUCTEMAX. MOJrOTOBKA K orpoc OIK-1 3’
AHaJIMTHYECKHI CIOCO0. ayIUTOPHOU '
KOHTPOJIbHOM
pabote Ne 3
PTP 4.
«Omnpenenenue
2.2 Meton Makcsenna-Mopa 6;;£;)T;m?:42?(;n AynurtopHast OIIK-1.1,
- YHHUBEPCAIBHBIA  METO[ 4 2 0,5 HOMOTI()) BKA K KOHTPOJIbHAS OIIK-1.2,
orpeesICHHs TepeMeIeHUN . pabota Ne 3. OIlK-1.3
AyAUTOPHOMN
KOHTPOJIbHOM
pabote Ne 3
PT'P 5. «Pacuer
2.3 Merox cun. Pacuer CTaTHYECKH He- Teopetuucckuii ori- OIIK-1.1,
CTaTHYECKU HEONPEACTUMBIX 6 4 15 OTIPEeACTUMBIX OIIK-1.2,
0aJtoK M pam. CHCTEM METOI0M poc OIIK-1.3
CHID»
2.4 Tlousitue O CIIO)KHOM OMK-1.1
counnennn. Kocoit u3ruo. 6 6 1 PI'P 6. «CnoxxHoe | Teopernueckuit OHK-ll 2'
Bnenenrpennoe COTIPOTHBIICHUE) orpoc OIK- 1' 3’
pacTspKeHue/cxaTre '
2.5 Y CcTOHUMBOCTD BremonaeHne TeoneTmiIecKkHii OIIK-1.1,
LEHTPAILHO CIKATBIX 6 8 0,4 MPaKTHUYECKUX p OIIK-1.2,
CTep)KHel pabor onpoc OIIK-1.3
CaMOCTOﬂTenLHoei 3 OIIK-1.1,
2.6 JluHaMuYecKue 3a1a4mn. 4 2 H3YHCHHE ylle? Hoit | Teoperuucckuii OIIK-1.2,
Y HAy49HOH ompoc OIK-1.3

JUTEPATYPbL




HToro no pasmesry

32

32

4,4

OIIK-1.1,
OIIK-1.2,
OINK-1.3

HToro 3a cemectp

32

32

4.4

9K3aMCEH

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HToro mo gucuuIinHe

66

66

42,6

3a4eT, IK3aMeH

OIIK-1.1,
OIIK-1.2,
OIK-1.3




5 O06pa3oBartejibHbIE TEXHOJIOTHH

Jljis peanu3anuu mpeyCMOTPEHHBIX BHIOB y4eOHOH paOOTHI B Ka4eCTBE 00pa30BaTEIIbHBIX
TEXHOJIOTMIl B TMpenoJaBaHUU AUCHUIUIMHBL «COMPOTUBIECHHE MATEpPHAIOB» HCIOJIb3YIOTCS
TpagUIMOHHBIE O00Opa3oBaresibHble TexHOJOrMH. OHM OPUEHTUPYIOTCSI Ha OpraHU3alHIo
00pa30BaTeNbHOTO Mpolecca, MPEANOIarallyio IPsIMYI0 TPAHCIISALINIO 3HAHUH OT Mperno1aBaTeis K
oOydaromemycst  (MMPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-WLTIOCTPATUBHBIX METO/OB
oOyueHus). YdeOHas AeATEIbHOCTh OOYyYalOUIerocsi HOCUT B TaKUX YCIOBHSX, KaK IPaBUIIO,
PENPOYKTUBHBIN XapaKTeP.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanroHHas JeKIus — IOCIeJ0BATEIbHOE H3I0KEHUE MaTepraia B TUCIUITHHAPHON
JIOTUKE,  OCYILECTBISIEMOE  IPEUMYIIECTBEHHO  BepOaJbHBIMU  CpelICcTBaMu  (MOHOJIOT
npenojaBaTes).

[IpakTHueckoe 3aHATHE, MOCBALUICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U HABBIKOB IO
NPEUIOKEHHOMY aJITOPUTMY.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHOI padoThl 00y4arouXxcst
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MO1YJIs1)
a) OcHOBHas JIUTEpaTypa:

1. Acagynuna, E. FO0. Conpotusienue matepuanoB. KoHcnekT nekimuii : yaeOHoe mocodue s
By30B / E. 0. Acagynmunaa. — 2-e w3, ucnp. u gon. — Mocksa : 3natenberBo FOpaiir,

2020. — 254 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-02566-8. — Teker :
anekTpouHslil // IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453440 (marta oOpareHus:
23.06.2020).

2. ConpotuBnenue mMarepuaios : yueOHuk / I1. A. [1aBnos, JI. K. [lapmmn, b. E. Mensaukos, B. A.
lepctHes ; nox penakuueit b. E. MenbHukoBa. — 5-e u3a., crep. — Cankr-IlerepOypr : Jlans,
2019. — 556 c. — ISBN 978-5-8114-4208-9. — Tekcr : 2neKTpOoHHBIH // JIaHb : 3JeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/116013 (nata oOpareHus:
23.06.2020). — Pexum ocTyma: s aBTOpHU3. MOIb30BaTENCH.

3. Ub6parumos, ®. I'. Mexanuka neopMUpyeMbIX CTep)kHEH : yueOHoe nocobue [ams By30B] / @.
I'. U6parumos, A. C. IloctHukoBa ; MI'TVY. - Maruutoropck : MI'TY, 2019. - 1 anexTpoH. onrt.
auck (CD-ROM). - 3ari. ¢ Tutyin. 9kpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3877.pdf&show=dcatalogues/1/1530
012/3877.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOwekT. - ISBN 978-5-9967-
1504-6. - TekcT : aneKTpoHHBIH. - CBeneHus JocTynHbI Takke Ha CD-ROM.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Aranun, B.T. ComnpoTuBieHue MaTepuaioB : y4eOHHUK U TPAKTUKYM IS BY30B /
B.T'. Aranun. — 2-e u3n., nepepa0. u gon. — Mocksa : U3garensctBo FOpaiit, 2020. —
342 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-07212-9. — TekcT : AMeKTpOHHBIH //
3BC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450626 (mata obpamenus: 23.06.2020).
2. Kpusomanko, C. H. ConpoTuBiicHHe MaTepHaaoB : y4COHUK U MPAKTHKYM JIJIsl By30B /
C. H. KpuBomanko. — 2-e u3., nepepab. u non. — Mocksa : U3natensctBo FOpaiit, 2020. —
397 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-00491-5. — TekcT : 251eKTpOHHBIH //
OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/449918 (mata obparmenus: 23.06.2020).
3. JlykwsiHoB, A. M. COOpHUK 33724 110 COTIPOTUBIICHUIO MaTepUaJIOB : yaeOHoe mocodue / A. M.
JlykbsHOB, M. A. JIykbsiHOB. — Mocksa : UHOPA-M, 2020. — 546 c. — (Bricuiee
obpasoBanue: Crnienmanurer). — DOI 10.12737/989326. - ISBN 978-5-16-107042-0. - Teker :
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anektponnsiid. - URL: https://znanium.com/catalog/product/989326 (marta obpaieHus:

23.06.2020). — Pexum A0CTyIA: 1O MOAMKCKE.
CaBunoB, A. C. [IpakTuKyM 110 CONMPOTUBIIECHUIO MaTepuaioB : mpakTukyM / A. C. CaBunos, O.

A. Ocunosa, A. C. IloctHukoBa ; MI'TVY. - Maruutoropck : MI'TY, 2017. - 1 anexkTpoH. onrt.
nuck (CD-ROM). - 3ari. ¢ tutyi. sxpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3242.pdf&show=dcataloques/1/1137

007/3242.pdf&view=true (marta obpamenus: 14.05.2020). - MakpooObeKT. - TEKCT :

ANIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

Hpsiuenko, J1. . [IpakTukyM 1o CONMpOTHBICHUIO MaTepHaoB : yuyeObHoe mocodue / J1. 5.
Hesiaenko, H. Y. Haymosa ; MI'TY, [kad. TMuCM]. - Maraurtoropck, 2010. - 117 c. : un.,
tabin. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=343.pdf&show=dcataloques/1/10749

07/343.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TEKCT :

ANEKTPOHHBIN. - FIMeeTCs IeyaTHbI aHAJIOT.

B) Metoanueckasi iureparypa:

1.

Hpstaenko, . 5. Ipsmoii nonepeunslit n3rud: coopuuk 3aganuit / [. S. Apstuenxo; MI'TVY. -
Marnurtoropck: MI'TY, 2010. - 1 anekrpos. onT. auck (CD-ROM). - 3ari. ¢ Tutyi. sKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1257.pdf&show=dcatalogues/1/1123435/12
57.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooOBeKT. - TeKCT: 3JIeKTPOHHBIH. -
Csenenus goctymnsbl Takke Ha CD-ROM.

Hpbstaenko, . 5. Conporusnenue matepuanon: npaktukym / J. 5. Ipsuenko; MI'TY. -
Marunuroropck, 2014. - 97 c.: wi., Tabin. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/1116021/800
.pdf&view=true (mata oOpamenus: 09.10.2020). - MakpooOBeKT. - TeKCT: IMEKTPOHHBIH. -
Nmeercs nevaTHsblii aHAJOT.

Kamaukosa, FO. A. Conporusienue matepuainoB: kypc jekiuit. Y. |. [Ipoctoe conpotupienue
/ YO. A. Kamaukosa, B. I1. JI3106a; MI'TY, [kad. TMuCM]. - Maraurtoropck, 2010. - 52 c.:
ni., Taoi. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=460.pdf&show=dcatalogues/1/1080671/460
.pdf&view=true (mata oOpamenus: 09.10.2020). - MakpooOBeKT. - TeKCT: IMEKTPOHHBIH. -
Nwmeercs nevaTHsblii aHAJOT.

Conporusnenue Mmatepuainos / E. I'. Makapos. - M.: Hosbslit luck, 2008. - 1 351eKTpoH. ONT.
auck (CD-ROM). - 3ari. ¢ turysn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=162.pdf&show=dcatalogues/1/1052263/162
.pdf&view=true (mara oopamenus: 09.10.2020). - MakpooOBEKT. - TeKCT: FMEKTPOHHBIH. -
Ceenenus goctymHbl Takke Ha CD-ROM.

Jedopmarusi, pacTsHKeHHE-CKATHE: METOIMYECKUE YKa3aHUS K IPOBEICHUIO MPAKTUYECKON U
CaMOCTOSITeNbHOM paboThI 10 AucuuIuIHe "ConpoTUBIIEHNE MaTepuaioB” AJis CTYJEHTOB
OYHOH ¥ 3a04HOI popmbl 0Oyuenus 150400.62, 150700.62, 151000.62, 140400.62 / cocr.:
Crenanumies A. E.; MI'TY; benopeukuii punuan. - Marautoropck: MI'TY, 2014. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ Tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3104.pdf&show=dcatalogues/1/1135522/31
04.pdf&view=true (mata oopamenus: 09.10.2020). - MakpooOBeKT. - TEKCT: AIEKTPOHHBIH. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

Hedbopmarnus. Kpydenne: MeToanyecKkne yka3aHus K MPOBEICHUIO MPAKTHUECKOU U
CaMOCTOSITENbHOM paboThI 10 AuctuIuIHe "CONpoTUBIIEHNE MAaTEPUANIOB" JIJIS CTYICHTOB
0uHOI 1 3a04HOM opMmbl 00yuenus 150400.62, 150700.62, 151000.62, 140400.62 / cocr.:
Crenanumes A. E.; MI'TY; benopeukuii ¢puuman. - Marautoropek: MI'TY, 2014. - 1
anektpoH. ont. aAuck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3103.pdf&show=dcatalogues/1/1135518/31
03.pdf&view=true (mara oopamenwus: 09.10.2020). - MakpooObeKT. - TEKCT: 3TEeKTPOHHBIH. -
Ceenenus noctynssl Takoke Ha CD-ROM.
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Nuxosuy, I'. M. ConpoTtuBieHue MarepraioB. PykoBOICTBO K pelieHuto 3a1a4 B 2 4. Yactb
1: yae6HOE mocoOue uist By3oB / I'. M. Mukosuy, JI. C. Munus, A. 1. BuokypoB; mmoa
penakuueit JI. C. Mununa. — 4-e uza., ucrp. u gon. — Mocksa: M3natensctBo FOpaiit, 2020.
— 324 ¢. — (Boicmee oopazoBanue). — ISBN 978-5-534-09129-8. — Tekct: a5eKTpoHHBIH //
OBC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/45416 (nara obpamenus: 13.10.2020).
Nuxosuy, I'. M. ConpotuBieHue MarepraioB. PykoBoCTBO K pelieHuto 3a1a4 B 2 4. Yactp
2: yuebHOe nocodue s By30B / I'. M. MukoBuy, JI. C. Munun, A. 1. BunokypoB; moj
penakuueit JI. C. Mununa. — 4-e uza., uctp. u gon. — Mocksa: M3natensctBo IOpaiit, 2020.
— 299 ¢. — (Boicmiee oopazoBanne). — ISBN 978-5-534-09131-1. — TekcT: 35eKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/454244 (nata oopamenus: 13.10.2020).
Acanynuna, E. FO0. ConpoTuBieHre MaTepUaoB: IOCTPOEHHUE S0P BHYTPEHHUX CHIIOBBIX
dakTopoB, n3rud: yueoHoe nmocodue 1t By3oB / E. 0. Acagynuna. — 2-¢ u3., UCTIp. U JIOIL.
— Mocksa: U3parensctBo Opaiit, 2020. — 115 ¢. — (Bricmee oopazoBanue). — ISBN 978-
5-534-09944-7. — Tekcrt: anexrponnstii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453439 (nata obopamenus: 13.10.2020).

Kpusomanko, C. H. Conporusiexue matepuaioB. [Ipaktukym: yue6HOe mocobue st By30B /
C. H. KpuBomanko, B. A. KonHos. — 4-e u3n., ucnp. u gon. — Mocksa: M3aarenscTBo
FOpaiit, 2020. — 353 c¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-9916-7117-0. — Tekcr:
anexTpoHHbI // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450811 (mata oOpalieHus:
13.10.2020).

CunopuH, C. I'. ConpoTuBieHHEe MaTepUAIOB: TEOPUS, TECTOBBIC 3aJIJaHUS, IPUMEPHI PELICHHUS:
yueb. nocobue / C.I'. Cunopun, ®.C. Xaiipynnusa. — Mocksa: PUOP: UHDPA-M, 2018. —
184 c. — (Bwicmee obpazoBanue). — DOI: https://doi.org/10.12737/1694-7. - ISBN 978-5-
369-01694-7. - Tekcr: anextponnsiid. - URL: https://znanium.com/catalog/product/792606 (mara
obpamenus: 14.10.2020). — Pexxum qoctyna: mo noJmucke.

Atapos, H. M. ConpoTuBienue MaTepuaaoB B IpuMepax M 3agadax: yueoHoe nocodue / H.M.
ATtapoB. — MockBa: UHOPA-M, 2020. — 407 c. — (Bsicmiee o6pazoBanue: bakanaspuar). -
ISBN 978-5-16-003871-1. - Tekct: anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1073557 (nata oopamenus: 14.10.2020). — Pexxum nocryma:
IO TIOJIITHCKE.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBaunue

1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(qms  |/[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007

. Ne 135 o1 17.09.2007 0eccpovHO
Professional

7Z1p CBOOOJHO PACIPOCTPAHIECMOC OCCCPOUHO

FAR Manager CBOOOJHO PAaCIPOCTPAHIECMOC OCECCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HazBanwue kypca Cchuika

DnekTpoHHas 0a3a mepuoauyYecKknx m3gaHui East

View Information Services, OO0 «IBUC» https://dlib.eastview.com/

HanmonanbHas uH(GOpMAIMOHHO-aHATUTHYECKAST
cuctema — Poccuiickuii  uuzexc Hayunoro|https://elibrary.ru/project risc.asp
nutuposanns (PUHIL)

[TouckoBast cucrema Axanemuss Google (Google

Scholar) https://scholar.google.ru/
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Nudopmannonnas cucremMa - EnuHoe OKHO
JocTyna K MHGOPMaIIMOHHBIM pecypcaM
DneKkTpoHHbIe pecypcbl OuOmmotekn MITY wum.
I'.1. HocoBa

MexayHnapoaHas HayKOMETpHUYecKas
pedepaTuBHas M IOJHOTEKCTOBas Oasa maHHbIX [http://webofscience.com
Hay4yHbIx n3ganui «\Web of sciencey
MexnyHapoaHas pedeparuBHas u
MOJIHOTEKCTOBAs _ cIpaBoyHasi  0a3a  JTaHHBIX
MexnayHnapoanass 06a3a Hay4YHBIX MaTepHUaloB B
obOnactu _ (dU3MYECKUX HAYK M MHXMHHUPHUHTA

http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

http://materials.springer.com/

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC obecrneuyeHue AUCHHUIIIINHBI (MO}Iy.TIH)

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

YyeOHble ayqUTOPUHM [UIS TPOBEACHHS 3aHATUN JEKUMOHHOTO Tuma. (OcHalleHue:
MynbTUMEINITHBIE CPEICTBA XPAHEHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMALIUH.

Y4eOHble ayaUTOpUU JUIS TPOBEICHUS NPAKTHUUECKUX 3aHATHUH, TPYNIOBBIX H
MHAUBUYaJIbHBIX KOHCYJIBTALU, TEKYIIIET0 KOHTPOJIS U MPOMEXKYTOUHOU aTTecTauuu. OcHallleHue:
Jlocka, MyJIbTHMEIUIHHBIN IPOSKTOP, KPaH.

[Tomemenust g camocTosiTeIbHONW paboThl oOydaronuxcs. OcHaienue: [lepconanbhbie
kommbioTepsl ¢ makerom MS Office, Boixogom B MHTepHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tomenienue st XpaHEHHsI ¥ TIPOPHIAKTHUECKOTO 00CTy)KUBaHUs y4eOHOT0 000py/TOBaHUSI.
Ocnamenne: CTemiaxku A XpaHEeHUs] YIeOHO-METOINYECKUX TTOCOOMH U y4eOHO-METOAMYECKON
JIOKyMEHTAIu!
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Ipunoxenune 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucturuinae «CONMPOTHUBICHUE MATEPHATIOBY MPEAYCMOTPEHO BHITIOJIHEHHE PACUETHO-
rpagudecKkux padboT 00yJarOIIHXCS.

Ilpumepnuie pacuemno-cpagpuueckue pavomur (PI'P):
PI'P Nel «Ilocmpoenue snop BC® ¢ cmamuuecku onpeodenumvblx CIepHCHEeBbIX CUCTNEMAX»

3aoaua 1. ]Insa cTaTH4ecKky ONPeeIMMOro CTEPXKHs CTYIIEHYaTO MOCTOSIHHOTO CEYEHUs 110
CXeMe IpH 3a/laHHBIX OCEBBIX Harpy3Kax M reOMETPUUECKUX pazmepax, Tpedyercs:
1. OnpenenuTs ONOPHYIO PEAKIIMIO B MECTE 3aKPEIICHUS CTEPKHS.
2. BoruucnuTh 3Ha4€HUS IPOJOJIBHBIX CHJI U HOPMAJIbHBIX HAIIPSDKEHUHN B XapaKTEPHbIX
CEUEHHUAX U MOCTPOUTH JIIOPBI 3TUX BEITUYHH.
3. Haiitu BenmnurHbI a0COIOTHBIX YAJUHEHUHN (YKOPOUYEHUI) YHaCTKOB CTEPKHA U
BEJIMUMHY OOLLIEro yIMHEHUs! (YKOPOUEHUS) CTEPIKHS B LIETIOM.
4. OnpenenuTh 3HaYEHUS OCEBBIX NMEPEMEIICHNN XapaKTEPHbIX CEUEHUH U IOCTPOUTH
3MIOPY OCEBBIX MEPEMEIECHUI.
a=2m, P1= 15 kH, P>= 10 kH, q1=2 kH/m, 02=4 kH/m, F=10cm?

3aoaua 2. T1ocTpOUTH 3MIOPY KPYTSIIUX MOMEHTOB YIJIOB 3aKpyYMUBaHUS;
HalTH HauOOJIBIINI OTHOCUTENBHBIN Yrojl 3aKpyYHuBaHUS.
a=2m, b=4wm, c=5m, M1= 15 kHwm, M2= 10 kHwm, M3= 12 kHm, Ms= 17 kHwm.
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PI'P Ne2 «I'eomempuueckue xapakmepucmuku NONEPeyrsblx CeueHutl CmepiCHeu»

JI71s1 HECUMMETPUYHBIX CEUCHHH 10 CXeMaM TIPH 3aJaHHBIX pa3Mepax, Tpedyercs:

1. OHpejleJ'II/ITI) IIOJIOKCHUEC ueHTpa TSXKECTHU,

2. BBIUHCIHUTH OCEBBIE H IIEHTPOOEIKHBIE MOMEHTHI MHEPIIMH OTHOCUTENIBHO [IEHTPATBHBIX OCEl;

3. OHpelleJ'II/ITI) ITIOJIOKCHUEC TJIABHBIX HeHTpaJ'II)HI)IX oceﬁ I/IHepHI/II/I MU BCIIMYUHBI TJIAaBHBIX
MOMEHTOB UHEPLIUH;

4. TOCTPOUTH KPYr HMHEpPIUH U OINpEAETUTh TpadUyecKd BEIMYMHBI TJIaBHBIX MOMEHTOB
VHEPLMH U HAIIPABJICHUS TJIABHBIX LIEHTPAJIbHBIX OCEH.

a=10cm



5174
6 287

t6a
|

N\
0\
NN

PI'P No3 «Ilpsmoii nonepeunwiii uzeud. Pacuemul Ha npounocmo »

PaccunTath Ha MPOYHOCTH 1O METOTY IPEACIBHBIX COCTOSHHIA ABYTaBPOBYIO MMPOKATHYIO
Oanky. Marepuan 6anku ctanbs BCt 3. Ilpenen tekydectu ot = 240 MIla, pacueTHoe
COMPOTHUBIIEHHUE 110 Mpeneny Tekydectu R= 210 MlIla, pacueTHoe conpoTuBienue npu casure RS =
130 MIla. Koadpunment ycnoBuii padots yc = 0,9. Koaddurment nagexxnoctu no Harpyske yf =
1,2.

1. [TonobpaTh ceueHue OanKu U3 IBYTaBpa, UCIOJIb3YS YCIOBUE MPOYHOCTH 10 MEPBOU
TpYIIE MPEACIbHBIX COCTOSHUM.
2. Jns cedeHus Oanku, B KOTOPOM JEHUCTBYET HAMOOIBIIMKA H3rHOAOIIUIl MOMEHT,

IIOCTPOUTH 3MIOPY HOPMAJIBHBIX HAIIPSIKEHUN M MPOBEPUTH BBIIIOJIHEHUE YCJIOBHS IPOYHOCTH IO

HOPMAJIbHBIM HAIPSKEHHSIM.
a=2m, q=5 kH/m/

R ARz

2 /7
7 IR
rs%4 | 8 24
. a .~ a | a

PI'P Ne4. «Onpeoenenue nepemewenuii 8 6anKax u pamaxy

st 6anku ¢ 3aJaHHOM HArpy3KO# B IIPOJIETE U MIPH YMCIIOBBIX 3HAUCHUSIX Pa3MepoB, TpeOyeTcs:

1.  TlocTpouTh 3mI0pbl U3rHOAIOUIMX MOMEHTOB U MONEPEYHBIX CUJI OT 33JaHHBIX HOPMATHUBHBIX
Harpys3oK.
2.  TlomoOpats ceuenne OaNKH B BUIE CTAIHHOTO MPOKATHOTO JBYTAaBPA 110 METOTy TPEAETbHBIX

COCTOSIHUHM, TpPHUHIB KOI(P(UIMEHT HaAEKHOCTH MO Harpyske paBHbIM Yf=1,2. PacuerHoe
COIIPOTHUBIIEHUE CTaJH 10 npeneny Tekyuectd R =210 MIla, koaddurment ycnosuii padbotst yc = 1.

3. OnpenenuTh C MOMOIIBI0 METOAA HAYaJbHBIX MAapaMeTpOB 3HAYEHHS NMPOrHOOB V U YIJIOB
MOBOPOTA ( TOMEPEUHBbIX CEUEHUHN B XapaKTEPHBIX CEUEHUSX OalKu OT HOPMATHUBHBIX HATPY30K.
[To momyyeHHBIM 3HAYEHUSM TOCTPOMUTH SMIOPHI V U (), YKa3aB UX OCOOCHHOCTH (IKCTPEMYMBI,
CKa4yKH, U3JIOMBI U TOUKH repernda). OnpenennuTh YuCIOBbIe 3HAUE€HUS IPOrn0O0B B CAHTUMETpax U
YIJI0B NIOBOPOTA CEYEHUH B paJiiaHax, IPUHAB MOYJIb ynpyroctu ctanu E=2,1-105 MI]a.

4, Onpenenuth ¢ MOMOMIBI0 MeToAa Mopa BeIWYMHBI MPOTHOOB W YIJIOB TOBOPOTa B
XapaKTepHBIX CCUCHHUAX 6am<1/1. CpaBHI/ITB pe3YJ'ILT aTbl pacqu a, HOJ’Iy‘-IeHHLIe ,Z[BYM}I METOOdaMU.
P m
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PI'P Ne5. «Pacuem cmamuuecku HeOnpeoeiuMblx CUcmem MemoooM CUiy

PacueT cratnueckn HeOHpe,HeHHMOﬁ CHUCTCMbI MCTOJOM CHUJI

BBISIBUTH CTETICHb CTATHUYECKON HEOIpeIeIMMOCTH 3aJaHHON CHCTEMBbI

MPEIUIOKUTH TPH BapHaHTa OCHOBHOM CUCTEMBI U BEIOpATh HanOoJIee PalMOHATBHYIO (YIUTHIBATh
U3BECTHBIE CMOCOOBI YHPOUICHHS pacyera (HEeeAMHUYHBIE HEU3BECTHBIC; TPYIMIHUPOBKA
HEU3BECTHBIX U T.J);

MO0KAa3aTh YKBUBAJICHTHYIO CUCTEMY;
COCTaBUTh  CUCTEMY  KaHOHHYECKUX
BapHaHTa;

JUTSI BRIOPAHHOW OCHOBHOM CHCTEMBI TOCTPOUTD AMIOPHI H3THOAIONUX MOMEHTOB OT  €MHHYHBIX
CHJI, TPWJIOXKECHHBIX [0 HAMpPaBICHUSIM HEU3BeCTHBIX ycwiamid Xi  (3m. Mi);BBIYUCIUTS
eAMHUYHBIC KOA((OUIIMEHTHI KAHOHMYECKUX YpaBHEHUMH;

BBIMIOJTHUTH MPOBEPKY €AMHUYHBIX KOI(PPHUIIHEHTOB;

JUTSI BEIOpAaHHOW OCHOBHOW CHICTEMBI MTOCTPOWTH JMMIOPHI M3TUOAIONIMX MOMEHTOB OT 3aJaHHOMN
Harpy3ku (1. MF); BBIYUCIUTD Ipy30BbIe KO GUIIMEHTH KAHOHUYECKUX YPaBHEHHIA;
MIPOU3BECTH MTPOBEPKY MPABUIHLHOCTH TPY30BBIX KOI(DPHUIIHCHTOB;

PEIIUTh CUCTEMY KaHOHHUYECKUX YpaBHEHHH (ITpoBepKa o0s3arenbHal);

MOCTPOUTH OKOHYATEIIBHYIO IITFOPY MOMEHTOB;

MPOU3BECTH TMPOBEPKH (CTATUUECKYI0 U Je(POPMAIMOHHYIO) MPABUIBHOCTH OKOHYATEIBHOMN
SMIOPHI MOMEHTOB;

noctpouts >mtopy Q mo smrope M;

noctpouts 3mropy N 1o smrope Q;

BBIUEPTUTH 33JaHHYIO0 CXEMY, IOKa3aTh IOJyYEHHBIC YCHIIUS U MPOU3BECTH CTATUYECKYIO

YpaBHEHUH  MeToJa CWJI JJs TPEJIOKEHHOIO

IPOBEPKY.
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PI'P Ne6. « Cnoxcroe conpomusnenue. [Ipooonvusiii uzeu6b. /[unamuueckue 3adavuy

21.]'[5[ BHCICHTPCHHO CXKATOr'o KOPOTKOT'O CTEPIKHA C 3aJaHHBIM ITOIICPEIYHBIM CCUHCHUEM U

TOYKOM TPUIIOKEHUS CHITBI TpeOyeTCsI:

1. Onpenenuth  IJIOLWAAb  [OMEPEYHOrO  CEUYEHHUS U TOJOXKEHHE  ILIEHTpa
TSKECTH;

2. OnpenenuTb MOMEHThl MHEPUUH U PAIUyChl WHEPLUUU OTHOCUTENBHO TJIaBHBIX
LIEHTPaJIbHBIX OCEM;

3. OnpenenuTs MooKeHUe HyJIeBOU JTNHUY;

4. OnpenenuTs rpy30M0AbEMHOCTh KOJOHHBI (BEJIMYMHY HAaUOONbBIIEH CKUMAIOLIEH

CWJIBI) U3 YCJOBHUS TPOYHOCTH IO METOAY THPEIENIbHBIX COCTOSIHUM, NPUHSAB pacyeTHbIE
COIIPOTHUBIIEHUS MaTepuana npu pactsokeHn Rp = 1 Mlla, npu cxxatun Re = 5 MIla, koadurment
yCJIOBHH paboThI yC = 1;

S. ITocTpouTh 31I0pY HOPMAJIbHBIX HAIPSKECHUHN B IIONIEPEYHOM CEYEHUU OT JNEHCTBHUS

HaICHHON pacUyeTHOM CHUJIBI.



AKP Nel «llocmpoenue snwop BCDy
CranpHO# cTepykeHb HarpyxeH tpems cunamu P1=3kH, P2=5kH u P3=7kH. TpebyeTcs

OMNPCACIINTh HAa YH4ACTKaX IMPOAOJIbHBIC CHUJIbI U IIOCTPOUTD IIHOPY N.

A—rt2 £
3. A [Z712
¢

1 3 c

AKP Ne2 «lIpamoui nonepeunulii uzeuoy

Ucxonnrie nannsie: M = 20 kHwm, P =20 xH, q = 8 kH/m.

Jns 3anaHHOM Ganku TpeOyeTcst HamucaTh BelpakeHUs Q y , M X JuIsl KaXJI0ro ydacTka B
oOuiemM Buje, MOCTpouTh 3miopel Q y , M x , HailTu M X,max u mogoOpaTh CTaJbHYIO OaJKy
JIByTaBpOBOTO MONEPEYHOro cedeHus npu [6]=160 MIIa.
F

q

Yy ittt lir
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AKP Ne3 «Onpeoenenue nepemewenutl 6 6aikax u pamax»

Hcxonuble gagueie: M =20 kHm, c=2 M, | =8 m.
Jnst 6anku ¢ 3aAaHHOM HArpy3KO# B TIPOJIETE U MPH YHUCIOBBIX 3HAYCHUSIX Pa3MEPOB ,

TpeOyeTcs ONpeAeIUTh ¢ IOMOIIBI0 MeTo1a Mopa 3HaueHue yria MoBOpoTa ¢ MONEPEeYHbIX
CEUYCHUH Ha Kparo KOHCOMM OT Harpy3ku M=6kH (moayne ynpyroctu cramu E=2,1-105 MITa).
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Ipuiio:xxkenue 2.

OIIeHO‘leIe cpeacrea Jisd MpoBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) Ilnanupyemvie pe3yromamol 00y4eHUs U OYyeHOUHble CPeOCmea OJisi NPOBEOEHUs. NPOMENHCYMOYHOL AmmecmayuiL.

HpOMencyTqua;{ arrecCTanud UMCCT LCJIbIO OIMMPCACIUTD CTCIICHD JOCTHIKCHUS 3alJIAHUPOBAHHBIX PC3YJIbTATOB 06yqu1/151 110 JUCHHUITIIMHE <<COHp0TI/IBH€HI/IC

MaTepuasoBy 3a 3 ceMecTp MPOBOIUTCS B popMe 3auera, 3a 4 cemecTp B hopMe IK3aMeHa.

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[TnanupyemMble pe3ynbTaThl 00yICHHS

OneHouHble CpeaCTBa

OIIK-1 Cnocoben peuwamo 3a0ayu npOd)€CCMOHCIJZbHOZZ oessmenbHOCmuU Ha OCHO8€e UCNONb308AHUSA meopemudyecKkux u npakmu4eCcKux OCHO8 eCmeCcmeeHHblX U
MEXHUYECKUX HAYK, d MAKJce MamemamudecKkoco annapana

OIlK-11 -

Onpeoensem xapakmepucmuku huuUUecKo2o U XUMU4ecko2o npoyecca (A61eHus), Xapakmeprozo 011 00beKmos npogheccuoHaIbHOU
OdesimesibHOCMU, HA OCHO8€e Meopemu4eckux U IKCHepUMEHMAIbHBIX UCCIe008aHUL

3HaTh

OCHOBHBIE I10JIOKECHHUSI, TUIIOTE3bI
COIIPOTUBJICHUA MaTCpHAJIOB,
AHAIUTUYECKUE U DKCIIEPUMEHTAIILHBIC
METO/IbI ONPEICIICHUS IEPEMEILICHU;
OCHOBHBIE IIOHATHS, IIPaBUJIA U TIOPSAIOK
pacyeToB 3JIEMEHTOB KOHCTPYKIIMM HA
IIPOYHOCTB, )KECTKOCTh U YCTOMYHUBOCTb.

1.
2.

3.

B

10. ®opmyna g onpezeneHust abCONMIOTHOM eopMaIiuy IPH OCEBOM PaCTSKEHUH (CHKATHH)

Ilepeuens meopemuueckux 60npocog K 3auemy u IK3aMeHy:
Lens u 3amaun kypca "ConpoTUBIIEHHE MAaTepUaIOB" U €ro CBA3h C IPYTUMHU JAUCIIUTUIMHAMH.
CBolicTBa, KOTOPBIMH HaJEsIeTCS OCHOBHAs MOJENb TBEPIAOro AeGopMHUpyeMoro teia B
MEXaHHKE.
XapaxkTepHble (OpPMBI AIIEMEHTOB KOHCTPYKITHI. BHibl OCHOBHBIX nedopMalinii CTepHSI.
Buemnue cuinbl. OTauyune BO B3IUISII€ HA BHEUIHHUE CUJIbI B COPOTUBJICHUH MaTEpPHAioB U B
TEOpEeTUUYECKON MexaHuke. BHyTpeHHue cwibl. Meton cedenuid. Ilonstue o HanpsbkeHuw,
€ro KOMITOHEHTBHI.
3akoH I'yka mnsa marepuana. Ilpunuun Cen-Benana. IIpuHuun He3aBUCHMMOCTH JEHCTBHS
CuJ. Y CIIOBUA €ro IPUMEHUMOCTH.
BHyTpeHHee ycuiue Mmpu OCEBOM PACTSIKEHUHU (CKATHUH) MPSIMOOCHOIO MPU3MATHYECKOTO
CTEepIKHS. DMIopa MpoJI0JIbHOM CUJIBI U XapaKTEepHbIE OCOOEHHOCTH €€ OYepTaHusl.
BreiBon dopMynbl A5is HOPMAIBHOTO HAMPSKEHHsI B TOMEPEUHBIX CEUEHUSX CTEPIKHS MPHU
pactsbkeHuu (cxxatuu). OCHOBHas TUIIOTE3A.
VYcioBue NMPOYHOCTH MpPU PACTSIKEHUU (CKATUM) M 3a/laud, PEIIaeMble C ero MOMOIIbIO.
Homyckaemoe HanpspkeHue, ko3P GUITUEHT 3amaca 1mo MpoYHOCTH.
[TpononpHas u monepeyHast AehopMaliy IpU PACTHKEHUU (CKATHH). YTIPYTUE TOCTOSTHHBIE
Martepuana. 3akoH ['yka st oceBoit nedopmaruu cTep kHs.




CrpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpECTBA
KOMIICTCHITHH
YMmeTh pPacCUUTHIBATH B CTATUYECKH Ilpumepnoe npakmuueckoe 3a0anus 01a IKIAMeEHA:
onpeeIMMbIX CUCTeMax Hen3BecTHble | s cxembl 6anku TpeOyercs :
PEaKIuu CBSI3eH U CTPOUTH IIIOPHI CocTaBUTh aHATTUTHYECKHUE BBIPAKEHUS H3MEHEHHS H3rubaromero MmoMenTa M, 1 monepeyHoit
BHYTPEHHUX CUJIOBBIX (DAKTOPOB MPHU cuibl Q, Ha BceX y4acTKOB OajKu ;
pa3IMYHBIX BUJAX 3arPyKCHUS [TocTpouTs 3MIOpBI M3rUOAIKUX MOMEHTOB M, 1 monepednsIx cun Q,, yka3aB 3HAUCHUS
OpAMHAT BO BCEX XapaKTEPHBIX CEUCHUSAX YUaCTKOB OAJIKH ;
PykoBoICTBYSICh 3MTFOpaMU M3TUOAOIIMX MOMEHTOB, BBIYEPTUTH MPUOIU3UTEIBHBIA BU/T
M30THYTOW OCH OaJKH ;
OnpenenuTh MOJIOKSHUS OTIACHBIX CEYCHHI U U3 YCIIOBHS MPOYHOCTH MTO00pATh TOMEPEUHBIH
pa3mep Oanku (kpyr auamerpom d mpu gomyckaemoM HampspkeHuu [6]=280 MIla (craib))
a=2m =36
P=19.6 xH m=352xHm
4 /
T T 3 “k T { E 3 T F 3
g=11 xH/m
Brnagets HABBIKAMU B TIOCTPOEHUU JITIOP Ilpumepnoe npakmuueckoe 3a0anus 014 IK3Iamena:

BHYTPEHHUX YCUJINH, IEPEMEIICHNN B
CTaTUYECKH ONpEIeIUMBIX OanKax u
pamax npu usrude

Jliig cxembl 6anku TpeOyercs :

1. BbruuciauTh onopHbie peakiu U NPOBEPUTH UX ;

2. CocTaBUTh aHAIUTUYECKHUE BRIPAKEHUSI U3MEHEHUs n3rudaromiero MmoMmenta Mx u
nornepeyHoi cuibl QY Ha BceX y4acTKOB OamKu ;

3. [TocTpouts smropsl u3rudaronmx MoMeHToB MX 1 monepeunsix cui Qy, ykaszas
3HAYEHUS OPAMHAT BO BCEX XapaKTEPHBIX CEUCHHSIX YYACTKOB OAJIKU ;

4. PykoBOACTBYSICH AMIOpaMu U3THOAIOIIMX MOMEHTOB, BEIUEPTUTH MPUOITM3UTEHHBIA BUT
W30THYTOW OCH OaJIKH |

5. OrnpenenuTh MOJ0KEHUS ONACHBIX CEYEHUN U U3 YCIIOBHS MPOYHOCTH MOA00paTh

nonepedHsiit pazmep 6anku (aByraBpoBoe (I'OCT 8239-72) npu gomyckaeMoM HaPsKEHUH
[6]=200 MIla (cTainp))
6. OmnpenenuTts 3HaUeHUE Nporuda B cepeuHe OallKu.




CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHnounsle cpencTaa
KOMIIETCHIIUU
a=2 M—J( 2a=4 mr J( 2¢=7.2 l ¢=3.6 M——
q=11 kH/m
P=39.6 kH
Y V V ¥V V V V V V¥ 4
m=35.2 kH'm ST7 777777
OIIK 1.2 - Hcnonvzyem meopemuueckue 0CHO8bl MEeXHUYEeCKUX HAYK O NPUMEHEHUs. UHHOBAYUOHHBIX MEXHON02UU HA PealbHblX CIPOUMENbHBIX 00bEKMos
3Hartb OLICHKH IPOYHOCTH IIPU NIPOCTHIX U Ilepeuens meopemuueckux 60npocos K 3auemy u IK3ameHy:
CJIO’)KHOM COTIPOTHBIICHUH, TPOAOIBHOM | 1. AHanu3 HanpsHKeHHO-Ie(OPMHUPOBAHHOTO COCTOSIHHSI B OKPECTHOCTH TOUYKH TEa.
u3rude 2. IloHsATue riaBHBIX HAMPSDKEHUH. DKCTPEMaIbHOCTD TJIaBHBIX HANpPSDKEHUH. DKCTpeMalbHble
3HAYEHMsI KaCaTEIbHBIX HAIIPSKEHUN.
3. 3aKoH NapHOCTH KacaTeJIbHbIX HANPSHKEHUH.
4. OO0600meHHbIH 3akoH ['yKa 111 U30TPOMHOrO MaTepuara.
5. IloHATue 0 XpynKOM M BS3KOM pa3pylleHUH MaTepHaia. Teopuu NpouHOCTH Ul XPYIKOTO
cocrosiHust Marepuana (I u II Teopun). OcHOBHBIE TUIIOTE3bl. DKBUBAJICHTHBIE HATIPSKECHUS
I10 TIEPBOU U BTOPOU TEOPUSM IIPOYHOCTH.
6. Teopum mmactuyeckoro nedopmupoBanmst (III u IV Teopum). OCHOBHBIC THITOTE3HI.
OKBHUBAJICHTHBIE HAIIPSKEHUS 110 TPETHEN U YETBEPTOU TEOPUSAM ITPOYHOCTH.
7. Cpsur. Yucteiii cnpur. 3akoH ['yka npu umcrom casure. CBsi3b MEXIy yIpYyTUMU
IIOCTOSIHHBIMY MU30TPOITHOIO MaTepHalla.
8. Kpyuenue. [lonstue o kpyueHun Bana. BHyTpeHHue ycwims npu kpydeHun. [loctpoenue
SIIOPBI KPYTAILIEr0O MOMEHTA.
9. BrBoa GopMyItel st KacaTeNbHOTO HANPSIKEHUS B MOTIEPEYHOM CEUSHHH Basla KPYTOBOTO
cedyeHns. OCHOBHBIE TUIIOTE3HI.
10. YcnoBue npoyHOCTH 1pH KpydeHuH. [lomsapHbiit MOMeHT conpoTuBiieHus. [logbop ceueHwms
BaJla 110 YCJIOBUIO IIPOYHOCTH.
YmMmetn OINIPECIIATh IUHEWHBIC NepeMelieHus U | Ilpumepnoe npakmuueckoe 3a0anus 01 IK3ameHa:
YIJIBI IOBOPOTA TMOMIEPEYHBIX CCUCHHH B Jnst 6anku, n300paskeHHOH Ha pHC., TpedyeTcs:
Oajikax ¥ pamax Ipu u3ruoe 1. mpocTpOUTH AMIOPHI MOMEHTOB H MOTIEPEYHBIX CHIT;
2. yKa3aTh TOJ0XKEHHE OITAaCHOTO CeYeHH (CeueHue OaIKH ¢ MaKCUMAIbHBIM MOMEHTOM);
3. ompezenuth nporud Ay OajKu B TOUKE IPHUIIOKEHHs CUIbl P.




CrpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHHS OlLieHOUHbIE CPEACTBA
KOMITIETEHIIA
Pl my q,
kH | kHMm | xH/™m
3120 | 12
{
v L 2 ‘V v A 2 A 4 A 4 e~
[ 1\
]
eay F <+
P 1
: 3 " 3 ¢ 3 ‘
Biagers HaBBIKAMHM OTPEJICTICHUS] OCHOBHBIX Ilpumepnoe npakmuueckoe 3a0anus 011 IK3AMeHa:

XapaKTEPUCTUK MPOYHOCTH,
YCTOMUYMBOCTU MaTepuaia

JInst cTanbHOM KOJIOHHBI C 33/IaHHBIMHU JITMHOM |, OTMIOPHBIMU 3aKPEIUICHUSIMH W THIIOM MONEPEYHOTO
ceueHHs Tpedyercs:

1. Onpenenutp BETUYUHY KPUTUUECKOM CUIIBIL.

2. OmpenenuTh BETUYMHY JOMyCKaeMOW HArpy3KH, MCIONB3YS KO03()(QUIMEHT MOHMKEHUs OCHOBHOTO
J0IycKaeMoro Hanpsbkenus u npunsis s cranu Cr 5 [o] =150 MITa.

3. Paccunrath k03 (punMeHT 3amaca yCTOMIUBOCTH.

F,
I, M <H [IBemtep
3,0 [400 5

=




CrpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpECTBA
KOMIIETCHIIUHI
OIIK-1.3 - Pewaem undicenepHbie 3a0a4u ¢ NOMOWbIO MAMEMAMUYECKO20 ANNapama 6eKMopHoOU aneedpbl, AHATUMUYECKOU 2e0Mempull U MamemamuyecKo2o
ananuza
3Harthb METO/Ibl PacyeTa CTaTUYECKH Ilepeuens meopemuueckux 60npocos K 3auemy u IK3amemny:
ONPEIETUMBIX U CTATUYECKU 1. BeBoa ¢hopMyIbl JUTsl OTPEIEIICHUs yIila 3aKpydMBaHUs Baia. Y CIOBHE KECTKOCTU TPHU
HEOTPEACTUMBIX CTEPKHEBBIX CHCTEM Ha KpyUY€HUH 1 MOAO0p CeYeHHMsI Bajla MO YCIOBHIO )KECTKOCTH.
CUJIOBBIC BO3/ICUCTBUSI. 2. Tlousatue 00 wusrube Oanku. YCIOBUS BO3HUKHOBEHHUS IUIOCKOTO wu3ruba. Ilmockwmii
MOTNEePEYHbIA U YUCTHIN U3ruObl. BHyTpeHHue ycunus B 0ankax, IpaBUIIO 3HAKOB. DMIOPbI
BHYTPEHHUX YCUJIUH U XapaKTEPHbIEC 3aKOHOMEPHOCTH MX OYepPTaHUS.
3. Juddepennumanbupie 3aBUCUMOCTH MEX]Ty U3THOAIOITIM MOMEHTOM, TTOTIEPEUYHOMN CHIION U
WHTEHCUBHOCTBIO PACTIPEICIICHHOM HArpy3KHU MPH TUIOCKOM U3THOE.
4. BeiBon (opmysbl UIsi HOPMAJIBHOTO HAIPSHKEHUS B TMOMEPEYHBIX CEUEHUSX Oanku mpu
9UCTOM M3THOE. Y CIIOBUE IPOYHOCTH IIPH YMCTOM H3rrOe. OCEBO MOMEHT COTIPOTHRIICHUS.
5. ®opmymna JI.1.XKypaBckoro ains kacaTelbHBIX HAMPSIKEHUH B MOMEPEUHOM CEUYECHUH OaNKu
IpH  TUIOCKOM TONEPEeYHOM u3rube. Dmiopa KacaTeIbHOTO HANpsHKCHHsT B Oanke
MPSIMOYTOJIBHOT'O MTOTIEPEYHOTO CEUCHUS.
6. TloHaTHe O panUMOHAILHOW (OpME TOMEPEUYHBIX CEYCHHH OaloK, HW3TOTOBICHHBIX U3
MaTepuasna OJMHAKOBO (MU MO-PAa3HOMY) COMPOTUBIISIONIETOCS PACTKEHHIO U CKATHIO.
7. Jledopmanmu npu riockoM usrude. JuddepenimanbHoe ypaBHEHIE U30THYTOM OCH Oaku
(ToyHOE M MPUOIMIKEHHOE) BTOPOTO MOPSIIIKA.
8. OOmwuit naTETpa MPUOIIMKEHHOTO TU(PEPEeHIINATHFHOTO YpaBHEHHS H30THYTOH OCH OaIKu
C OJIHUM y4acTKoM. ['pannunbie ycioBus. HauanbHble mapaMeTpsl.
9. Ompenenenue mepeMeneHui B 0amkax ¢ IByMsl U OoJjiee ydacTkamMu. MeToJa HadalbHBIX
MapaMeTpOB CEUCHUS.
YmMmets ONpENENATh HOPMAJIbHBIC HANPsDKEHUA B | Ilpumepnoe npakmuueckoe 3a0anus 011 IK3amena:

CJIydasix CJI0KHOTO COMPOTUBIICHUS U
IIPU MPOJOJILHOM U3THOE.

s 3aanHON IByXOMOPHOH OaJIKy PU YKa3aHHBIX Ha CXeMe Harpy3Kax u pa3Mepax TpeOyeTcs:

1. OnpeaenuTs OTIOPHBIE PEAKIINH.

2. IlocTpouThs aHAIUTHYECKH SIIOPHI MOMEPEYHBIX CHI M U3HOAI0INX MOMEHTOB.

3. YCTaHOBUTH ONIaCHBIE CEYEHMS JUI1 HOPMANIBHBIX U JUIS KacaTeIbHBIX HANPSIKEHUI.

4. TlomoOparp aByTaBpoBOe cedeHue, nmpusB [o] = 160 Mlla, u BBIIOJTHUTH €ro MPOBEPKY IO
HOPMAJIbHBIM HAIPSKEHUSM.

5. BBINOIHUTE MPOBEPKY MO KacaTeNbHBIM HAIIPSDKEHUSAM, PUHSIB [T] = 96 MIla.

6. IloctpouTh 111 COOTBETCTBYIOIIMX ONACHBIX CEUEHWM JIHIOPHl HOPMAIBHBIX M KacaTEIbHBIX
HaIPsDKEHU.




CrpyKTypHBII

OJICMCHT HHaHI/IpyeMBIe PE3YJIbTaThbl O6y‘ICHI/I$I OHCHO‘IHBIC cpeacTBa
KOMIICTCHIIM
M, xH | 20
F,xH | 30
q, kH/m | 50
I, m 1,0
Bnanets HaBbIKaMH B OLICHKEC MPOYHOCTH Hpumepnoe npakmuieckoe 3a0anus 015 IK3AMEHA:
CTEep)KHEH B CcIydae MPOCThIX Jlyis Ganku, monepevyHoe CEYCHUE KOTOPOH COCTABIICHO U3 JBYX IIBEIEPOB, TpEOyeTCs BBIOPATh U3
He(bOPMaHHfI, CJIOKHOTO COIIPOTHUBIICHNUS, panroOHAJIBHOC PACIIONOXKCHUE NOTICPECUHOT0 CEYCHUA U ONIPCACIINTD JOIMYCTUMOC 3HAUCHUEC TapaMeTpa

MIPU TIPOJOJILHOM H3THOE. Harpysku F.
Hano: marepuan — Ctanb 5; 01=280 Mma; 1=50 cwm; [n]=2, Ne mBemtepa — 20, I/l = 1, M/FI = 2
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0) Ilopsi0ok npogedeHUs NPOMENHCYMOUHOU ammecmayuu, noKasamenu u Kpumepuu
OYEHUBAHUSL:

[TpomexyTouHas arrecranus Mo AUCHUIUIMHE «CONPOTHUBIEHUE MaTEPUATIOB) BKIIOYAECT
TEOPETUUECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YYaIOUIMMUCS 3HaHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUN W BIaJCHUM,
npoBoAuTCcs B popme 3aueTta B 3 ceMecTpe U 3Kk3aMeHa B 4 ceMecTpe.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

Jnis moydeHust 3a4éra Mo JUCHUIUIMHE OOYYaIOUIMICS JOJDKEH U3YYUTh HEOOXOIUMBIE
pa3ziensl B KOHCIEKTaX, Y4YeOHBIX MOCOOMSAX M METOJMYECKHX YKa3zaHHsX; padoTaTh CoO
CIPAaBOYHOW JIMTEPATypOH, HCIPABIATH OIIMOKH, 3aMe4aHusi 10 O(OPMIICHHIO pPacdETHO-
rpapuueckux padot (PI'P).

[TpomexyTouHas arrecranus no AucUUIUIMHE «COMPOTHUBIEHUE MAaTEPHANIOB)» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
NPaKTUYECKE 3a/IaHusl, BBIABISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUH W BIAJICHHIA,
pOBOIUTCS B (hopMe 3au€Ta U IK3aMeHa.

Kpurtepuu onieHk# (B COOTBETCTBHH € (POPMHUPYEMBIMU KOMIIETCHITUSIMH U TUTAHUPYEMBIMH
pe3yJibTaTaMu O0y4YeHUsI.

- Ha OICHKY «3a4YTEeH0» OOYYarOIIUICs JOJDKCH T0Ka3aTh 3HAHUS HE TOJHKO HAa YPOBHE
BOCIIPOM3BEJICHUS U OOBSICHEHUsI WH(POPMAILIMY, HO U Ha MHTEIICKTYaJIbHbIC HABBIKH PEIICHUS
npoOJIeM U 3aj1a4, HaXOXK/ICHHsI YHUKAJIbHBIX OTBETOB K IpoOIeMam.

- Ha OILICHKY «He 3a4YTeHO0» OOyJarolMiCs HEe MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOC-
NPOU3BEACHUS M 00BCHCHUS MHPOPMAIINHU, HE MOXKET TI0Ka3aTh UHTEIUICKTYaIbHBIC HABBIKH

peIIeH s MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

DK3aMeH N0 JaHHOM JUCLHUIUIMHE IPOBOAMUTCS B YCTHOH popMe Mo IK3aMEHALMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCA U OJTHO MPAKTUYECKOE
3aJlaHue.

— Ha OLIEHKY «OTJIMYHO» (5 0aioB) — 00yyarouuiicss 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOE 3HAHUE
y4eOHOTO MaTepuraa, CBOOOIHO BBIITOIHSIET MPAKTUIECKHUE 3aaHNs, CBOOOIHO ONIEpUpPYeET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYaIUsIX NOBBIIIEHHON CIOKHOCTH.

— Ha OILIEHKY «Xopomoy» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPeIHUN YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUYECKUX OTepalusx, epeHoce
3HAaHWI U YMEHHI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OULEHKY «yAOBJIETBOPUTEJbHO» (3 Oamna) — oOyyaromuiics JIeMOHCTPHPYET
MIOPOTOBEIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZE KOHTPOJBHBIX MEPOIPHITHN
JIOMYCKAIOTCS OLIMOKH, TPOSIBIETCSI OTCYTCTBHE OTAENbHBIX 3HAHWUN, YMEHHH, HABBIKOB,
00yJaromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHsS TNPH OINEPUPOBAHUM 3HAHUSAMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIIEHKY «HEeY/A0BJIeTBOPUTEILHOY (2 6arna) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS
He Oonee 20% TeopeTHYECKOro MaTepHalia, JIOMyCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILIGHKY «HEYIOBJIeTBOPHTEeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HAaHUS Ha YpPOBHE BOCIPOM3BEACHUS M OOBSICHEHWsS WHPOPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUICKTYaIbHbIC HAaBBIKU PEIICHUS MPOCTHIX 3a/au.



