Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa mexannku MaTepuaioB, KOHCTPYKIIMKA U MalllMH

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1./]1.5.22 Conpomuénenue mamepuaiosy

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.06 Mexamponuka u pobomomexnuxa
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Mexamponuka

(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIs) 00pa30BaTEIHLHON MPOrPAMMBbI)

KBanudukamus
baxanasp

dopma o0yueHus
3aounas

I'ox Habopa 2022

1961880



PaGowas nporpamma amcwminst «b71.4.5.22 Conpomusienue samepuaiosy paceMotpera i
yreepaena Ha zaceannm kadeapit

uauwnmmm xmdpu

nporoxon Ne__ [0 orv 1Er 02 2072 {
3aseayrommit kadeapoit q 7 .
Kadeapa Mexanuky Marepuaion, KoHeTpykuuii u Maunt E.B, [TospKos: h"l s
naeNOadNe Kaedp Hodmcs no&tm s
Henoanumenu; //
[MonenT KadeAphl MEXaHHKH MaTCPHANON, KOHCTPYKILHE 0.A, Oponosa
OAnmNOCTIL ' mr:wm*pouﬂ noamicy
A"."AV.“"'Ai AMCAPOH MEXA H MATCPHAJIOHN QHCTPV] HH " 2 ‘- ql A . . 3. QAPKOBA
darwnocms ! pactippoaxa nodril
l'/\ et
COFHACOBAHO
INpesceniaTesh METOAMUECKOI KOMHCCHH 110 HATPABICHHIO NOArOTO! =
15. e HU A.H. [Tongxos

KOO NTUMEROBENTE packihposEa nodries

3apeyIONIHit OTACIOM kommcx-romu%vnoﬁ Guﬁnuorexfﬂ /M 5‘; é

TUANGA NOOTIICS =t /

VH0AHOMOMCHHEL 110 Km%yyor AKH

A.M, Yeptoycosa
PacirhposKka ROGIEN

TUNNGR NOAACE

Noperucrpauuu

© dponosa 0.A,,
Tospkoea E.B., 2022
©0ry, 2022



1 He.ﬂl/l H 3a1a4Y4 OCBOCHHUSA NUCHHUITJINHBI

Lles1b OCBOCHHS AUCIUTUIAHBL:

obecrieueHrne 0a3pl MHKEHEPHOW TMOATOTOBKH, TEOpPETHYECKass W TMpPAKTUYEeCKash IMOATOTOBKAa B
00JIACTH TPUKJIAJHOW MEXaHUKH J1e(hOPMHPYEMOro TBEPAOTO Telld, Pa3BUTHE WHKCHEPHOTO MBIILUICHHS,
nproOpeTeHne 3HaHUH, HEOOXOIUMBIX I U3YYCHUS MOCIEAYIOIUX TUCITUTLINH.

3agaun:

— OBIIQJICHHE TCOPETHUYECKUMHU OCHOBAMH U MPAKTUYCCKHUMH METOJAaMH PAcYeTOB Ha MPOYHOCTH,
KECTKOCTh U YCTOWYHMBOCTH JJICMEHTOB PA3JIMYHBIX KOHCTPYKIMH M 00OpYyIOBaHUs, HEOOXOIUMBIMHU KaK
IpU W3YYCHUU MaTbHEHINIUX JTUCIHHIUIMH, TaK U B MPAKTUYECKOW MPOPECCHOHAIBHON NEATEIBHOCTH
OakajaBpoB;

— O3HAaKOMJICHHE C TPAJUWIUOHHBIMH ¥ COBPEMEHHBIMH TMOJXOJAMU K pacueTy »JJICMCHTOB
KOHCTPYKIIUH M UX PallHOHAIILHOMY MTPOSKTHPOBAHHIO;

— (¢dopMUpOBaHHE TIPEJCTABICHUH O MECT€ M POJH CTaHAAPTHBIX MEXAHWYECKUX HCIBITAHUN
Pa3IMYHBIX MaTEpPHaJOB B MPOIECCEe MX MPAKTHYSCKOTO MPUMEHEHUS! B CO3JIaHUM JCTaleld MeXaTPOHHBIX
MOJYJIEH.

2 MecTo JUCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucnunimHa otHocuTes K 6a3oBoit yactu 6ioka [l «lucuumniaasl (MO )»

[IpepexBusuthl aucuutuivubl: b1.J[.5.15.1 Jlunetinas ancebpa, b1./1.b.15.2 Mamemamuueckuil
ananus, b1.J1.b.16 @usuxa, b1.J1.b.21 Mamepuanoseoenue

[ToctpexkBusutbl  nucuumiuuel:  b1./J[.5.24  Jlemanu mawun, b1.J[.5.32 Kouncmpyuposanue
mexamponHvix mooyaeti, b1.J[.5.37 Komnvlomepnoe mooenuposanue npoyeccos 6 MAUUHOCMPOEHUl,
b1.]].B.4 [Ipoexmupoganue cmankog ¢ Yuciogolm npocpammuvim ynpasienuem, b1.J[.B.6 Texnonocuueckas

OCHacmka asmomamu3upo8arHo2co np0u3600cm6a

3 TpeGoBanus k pe3yjabTaTaMm 00yUeHUs MO TUCHUILINHE

Hpouecc HU3YUYCHUA JUCHUIIIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/Ie CJICAYIOUIUX PC3YJIbTATOB 06yquI/151

Kon u naumeHoBanue [Tnanupyemblie pe3yabTaThl O0y4eHUS O
Kon u HaumeHnoBanue
(DOPMUPYEMBIX KOMIETEHIHMI MHMKATOpa JTOCTHKEHUS JMCLHMILIMHE, XapaKTEPU3YIOLIE dTaMbI
KOMIIETEHIINHU (dhopMUPOBaHUS KOMITETEHITHIA

OIIK-1 Cnocoben mpumenste | OIIK-1-B-2 ®opmynupyet 3HaTh:

€CTECTBEHHOHAY4YHbIE U 3aauy NpogecCuoHaIbHON - OCHOBHBIE M 3aKOHbl MEXaHMKH, HX

OO0IIenH)XEHEpHbIE 3HAHUS, cdepbl Ha GOPMATIBHOM SI3bIKE MaTeMaTU4YeCcKOe OMUCAHUE;

METO/Ibl MAaTEMATHYECKOIO €CTECTBEHHOHAYYHBIX U - OCHOBHBIE THUIIbI 3JIEMEHTOB

aHaJlM3a ¥ MOJIEJIMPOBAHUSA B |OOIIEMH)KEHEPHBIX 3HAHUN KOHCTPYKIIMA Y TMPUHIHUIBI  BBIOOpA

npodeccnoHanbHOM OIIK-1-B-3 Pemaer 3anaun pacCUETHBIX CXEM;

NEeSITENIbHOCTH npodeccuoHanbHOM - OCOOEHHOCTH pacueToB Ha MPOYHOCTD,
JIEATETbHOCTH C UCIOJB30BAHUEM |JKECTKOCTh M YCTOMYHMBOCTH  THIIOBBIX
€CTECTBEHHOHAYYHbBIX U AIIEMEHTOB MAaIIMHOCTPOUTEIBHBIX
0OIIeNHKEHEPHBIX 3HAHUH, KOHCTPYKIUUA TPU Pa3IUUYHBIX CHUJIOBBIX
METOJIOB MaTeMaTUYECKOTO BO3JICHCTBUSX.
aHaJIn3a U MOJEIUPOBAHUS Ymern:

— pa3BUBaTh MH)KEHEPHOE MBIIIIJICHHE,
UCIIOJIB3YS OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAYYHbIX u
MaTeMaTUYeCKUX TUCUHUILINH;

- TPUMEHATh B NPO(ecCHOHATHLHOU
NEeSITeTbHOCTH OOIEHHKEHEPHBIE 3HAHUS
u3 o00jacTM MeXaHMKH MaTepHalioB,
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Kox n HaumeHoBaHue
WHIAKATOPa TOCTUKEHUS
KOMIIETEHIINHU

Kox n sHaumenoBauue
(bOopMHUPYEMBIX KOMITCTCHITHI

[Tnanupyemble pe3yabTaThl 00y4eHUS O
JTUCLUHUIIIMHE, XapaKTEPU3YIOIINE 3TATIbI
(dbopMUPOBaHNS KOMITETEHITHH

METOJIbI MaTeMaTUYeCKOro aHalu3a B
YacTW  BBINOJIHEHHUS  pPacyeToB  Ha
MPOYHOCTh, KECTKOCTb U YCTOHYMBOCTH
TUIMOBBIX  3JIEMEHTOB  KOHCTPYKIUI
MEXaTPOHHBIX MOJYJICH.

Baajgers:

- HaBBIKAMH BBIOOpAa ONTHMAIHHOTO
pellIeHns HHKEHEPHBIX 33/1a4 MEXaHUKH;
- 3HAHWUSIMH, HEOOXOTUMBIMHU JISI
perieHus: mpooieM npodeccuoHaIbHON
JESITEILHOCTH C MCIIOJIb30BAaHHEM
€CTECTBEHHOHAYYHBIX U
0O0IIenHKEHEPHBIX 3HAHHI, METO/I0B
MaTeMaTHUYeCKOTo aHalu3a u
MOJICIMPOBAHMSI, BO3HUKAIOIINX MTPH
MPOEKTUPOBAHUU U PACUETE FIIEMEHTOB
MaIIHHOCTPOUTEIIBHBIX KOHCTPYKITUH,
oOecrnieunBasi BBICOKYIO CTETICHb
HAJICKHOCTH U JIOJITOBEYHOCTH.

4 CTpyKTypa H colepKaHHue U CUUILINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIIMHBI COCTaBIseT 3 3aueTHbIe enuHullbl (108 akajgeMuyecKkux 4acos).

TpyrnoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX YacOB
3 cemecTp BCETO
OO6mas Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 14,5 14,5
Jlexuuu (JI) 8 8
ITpaktryeckue 3anstus (I13) 6 6
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH) 0,5 0,5
CamocTosiTe1bHAs1 padoTa: 93,5 93,5
- 8bINOJIHEHUEe KOHMPObHOU pabomsl (KonmpP); +
- CamMonoo2omosxa (npopabomka u noGMopeHue 1eKYUoHH020 Mamepuala u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- N0020MOBKA K UMO2080MY KOHMPOIIO)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH aud. 3au4.
3a4er)

Paznensl nuCUIIMHbL, U3y4aeMble B 3 ceMecTpe

Ne \ HaumeHnoBanue pa3neinos

KonmyectBo yacos




paszaena ayJIUTOpHAs ——
BCETO abota
T 113 | JIp paborta
1 OcHOoBHBIE  NOHATHS M 33Jauyud  Kypca. 22 2 2 18
['eomeTpuueckre  XapaKTEPUCTHUKH  TUIOCKHX
CEUYEHUI.
2 ITpocTteie BubI nedopMarimid. 24 2 2 20
3 CIo’KHOE CONPOTUBJICHHE. 24 2 2 20
4 Y CTOMYMBOCTD CIKATHIX CTEPIKHEH. 19 1 - 18
5 JlnHaMuueckre U MUKIMYECKUE Harpy3KH. 19 1 - 18
Utoro: 108 8 6 94
Bcero: 108 8 6 94

4.2 ConepxxaHue pa3/iesioB IUCHUNITHHBI

Pazoen 1 Ocnosnvie nonamusa u 3adauu Kypca. I'eomempuueckue xapakmepucmuxku naocKux
ceuenuil

Onpenenenue AUCHMIUIMHBL U €€ CBS3b C JAPYTUMHU OOIICUHXEHEPHBIMH U  CHEIHATbHBIMU
mucuummHaMy. OCHOBHBIE TWIIOTE3bl, IPUHUMAEMbIE B Kypce CONpPOTHBIEHUS MarepuasioB. Ilonstue o
pacueTHbIX cxemax. Knaccudukanus narpysok. [lonstue o HanpsokeHUsAX U aedopmanusx. Buisl mpocThix
U CIIOKHBIX COCTOSIHMI 3JIEMEHTOB KOHCTpYKIMi. Tumer omop. Jlomyckaembie Hanpsokerus. Koadduument
3amaca MpoyHocTH. Metoa cedyeHuil. BHyrpennue cunoBsie daktopsl. HuddepeHuraibabie 3aBUCUMOCTH
MEXIy cuiIoBbIMH (akTopamu. IlocTpoeHne »smiOp BHYTPEHHUX CHIIOBBIX (hakTopoB. Omnpexnenenue
BHYTPEHHUX CHJIOBBIX ()aKTOPOB (IPOAOIBHBIX U MOMEPEUHBIX CUII, KPYTSIIUX U U3THOAIONINX MOMEHTOB) U
IIOCTPOECHUE UX BIIOP MPU PA3IUYHBIX HATPYKEHUSI CTEPIKHEBBIX KOHCTPYKLIUH.

Cratuyeckuii MOMEHT Iiomaau ceueHusi. OceBbie, MOSPHBIE U EHTPOOESKHBIE MOMEHTHI HHEPIIUU.
MoMeHTBI MHEPIUHU CIOXKHBIX ceueHUH. MOMEHTHI MHEPIUUHU MpU NapajUIeIbHOM NEPEHOCe OCel. 3aBHUCH-
MOCTbh M€Ky MOMEHTaMHU WHEPLUU NPU MOBOpoTe oceil. [ maBHble ocu. [ 1aBHbIE MOMEHTHI HHEpUUU. | 1aB-
HbIE PaJInyChl UHEPLUU. DJUIUIIC UHEPLIUH.

Pazoen 2 Ilpocmuie 6uowl deghopmayuii

[Tonstne o nedopmanuu pactspkeHue-cxatue. [IpogonpHas cuma. AOCOMIOTHAsE M OTHOCHUTENbHAS
nedopmaruu. Koadduuuent ITyaccona. 3akon I'yka. Moayns HopManbHOM ynpyroctu 1-ro pona (Moayib
IOnra). Hanpsikenust u nepopMaliny B MONEPEYHBIX CEUEHUSAX CTEPXKHS. Y CIIOBUS IPOYHOCTH U )KECTKOCTH.
Bunel pacueTroB Ha NMPOYHOCTh M KECTKOCTh NPU PACTSIKEHUHU-CIKATUU CTEpKHs. Pacder crepxkHell Ha
MIPOYHOCTh U JKECTKOCTh C YU€TOM cOOCTBEHHOro Beca. [lomyckaemble HamnpsikeHus. KoaduuuenT 3anaca
IPOYHOCTH. MeXaHWYEeCKHe XapaKTepPUCTHKH TPOYHOCTH M IUIACTUYHOCTH MaTepuanoB. Pabora wu
MOTEHIIMAJIbHAs SHEPTUs IPU PACTSKEHUU U CKATHH.

[Tonstue o nedopmanusax casura, cpesa U cMaTHs. 3akoH ['yka npu cisure. Moaynb HOpMaJIbHOM
YIOPYTrocTH 2-T0 poja. Pacuer coenHeHu, UCTIBITHIBAIOLIUX CPE3 U CMSITHE.

[Tonstue o xpydyenuu. Kpyrsammii momenT. OcHoBHble nomymieHus. Hanpsbkenus u aedopmaruu
IpU KPYYEHHUU MPSIMOTO CTEP>KHS KPYIJIOrO MOMEpPedYHOro cedeHus. KpyueHue crepkHEeW He KpyTiioro
MIONIEPEYHOr0 CEUYEHUs. BUpl pacueToB Ha MPOYHOCTH U )KECTKOCTh IPU KPYUEHUH CTEPKHA. PalinoHanbHble
(hopMBI ceueHU .

[TonsTue u nedopmanyu npsMoro nomnepeuHoro u3ruoda. I[lonepeunast cuna 1 U3rudarOIUii MOMEHT.
HopmanbHble HampsbkeHuss npu uuctoM u3rube. 3akoH ['yka npu usrube. HeltpanbHas auHMS.
KacatenbHble HanmpspKeHHs TpU nonepeyHoM u3rubde. ParronansHbie popmbl cedenuid. [lepemernienus npu
m3rude. JluddepennnanpHoe ypaBHEHHE YNPyrod ocu Oanku. MeTol HaydalbHBIX IMapaMeTpPoOB IS
oIpeJiesIeHus nepeMelieHnil B 6ankax. I'padoananuruyeckuii cnocod ornpeaesneHus nepeMeneHnii B paMax
(bopmyna Cumricona). Y caoBue MPOYHOCTH U KECTKOCTH. BHIbI pacueToB Ha MPOYHOCTH M KECTKOCTh MPH
uzruoe.

Pazoen 3 Cnoxcnoe conpomuenenue

[ToHsiTHE O CIIOKHOM CONPOTHUBIIEHUU. BUBI CI10KHOTO conpoTuBieHUs. OlNpenenacHe HalpsKeHUH
Y TIOJIOXKEHUSI HEUTPATHHOU JTMHUHU B O0IIEM CTydae CI0KHOTO COTIPOTHUBIICHUS.

Kocoit uzru6. [lonoxenue HeiTpanbHoi tuHnn. OnpeaeneHne HarpsbkeHU npu kocoM usrude. Pe-
3yNbTUPYIOILIEE HANpPsKEHUE.



BreueHntpenHoe pacTskeHue-cxatue crepxHs. [lonoxxkeHue HedTpanbHOM JHHUU. OnpeneneHue
HaIlpsDKEHUN TPH BHELICHTPEHHOM pACTSHKEHUHM-CKaTHU. [loHsATHME sKkcueHTpucutera. PesynpTupyromee
HarpsbKeHue. S po ceueHus.

N3rub ¢ kpydenuem. [IpuBeneHHbIii MOMEHT. DKBUBAJIEHTHOE HampsikeHUe. [IpoeKTHpOBOYHBIHN pac-
YeT BaJa.

Pazoen 4 Ycmoituueocmu corcamulx cmepoiicneit

OcHoBHbIE TIOHATHS 00 ycToWumBocTH. Popmyna Diijepa A ONpeaeseHUs] KPUTUUYECKON CHIIBI
CKATOro CTEpXKHSA. 3aBUCUMOCTb KPUTHUYECKON CHIIBI OT YCIIOBHM 3akperuieHusi ctepxkHa. Kpuruueckoe
HanpspkeHue. ['eomeTrpuyeckass THOKOCTH ckaToro crepkHs. llpeaensHas ruOkocth. [Ipenmensi
pUMEHUMOCTH Ghopmysl Ditnepa. Dopmyna SAcunackoro. KoaddunueHnt 3anaca ycTOMIHMBOCTH.

Pazoen 5 /lunamuueckue u yuxkauueckue Hazpy3Ku

3anaun quHamuku. OOmas xapaktepuctuka. [lonarue o quHamuueckom koddduimente. Hampsoke-
HUS TP JICWCTBUU YIapHOH Harpy3Ku. YCJIOBUS MPOYHOCTH mpu yaape. [lonsrue o xonedbanusx. CBoOo-
HbIE U BBIHYX/IeHHbIe Koliebanus. Pesonanc. [logatnusbie onopsl.

ITepemennble HanpspkeHus. [loHATHEe 00 ycTanocTu M BHIHOCIMBOCTH MaTepuaioB. MexaHU3M ycTa-
JIOCTHOTO pa3pylieHus. XapaKTepUCTUKHU LuKJa HarpykeHus. Koadduurent acummeTpun 1UKiIa Harpyxe-
nus. Kpusas ycranocrtu Bemnepa. Mcnibitanust MarepuainoB Ha ycTanocTb. OnpeneneHue npejenina BBIHOCIU-
BoCTU. DaKTOPHI, BAUSIOIINE HA MPEJEN BBIHOCIUBOCTU. PacyeT Ha MpOYHOCTh P MEPEMEHHBIX HalpsiKe-
Husx. Koagdumment 3anaca npo4HOCTH 0 HOPMAJIBHBIM M KacaTeIIbHBIM IIEPEMEHHBIM HAMPSHKSHUSIM.

4.3 IlpakTHyecKkue 3aHATHS

Ne Koiu-Bo
Ne 3ansTus Tema
paszziena 4acoB

1 1 [TocTpoeHue >miop BHYTPEHHUX CHIIOBBIX ()aKTOPOB. 2

2 2 Pacuersl Ha mNpPOYHOCTP M IKECTKOCTh IPH MPOCTHIX BUIAX 2
Harpy)KeHusl.

3 3 Pacuer BasioB peMeHHO 1 3yO0uaToil repenad. 2
Wtoro: 6

4.4 KoutpoJabHas padora (3 cemecTp)

[TpumepHBbIe 3a7jaHNUs KOHTPOJIBHOM pabOTHI:

HasBanue pasnena | 3agaHus KOHTPOJIBHOH paboThI

3aganue 1 Pacyer Ha MPOYHOCTH M KECTKOCTH NPH NPOCTHIX BHAAX AedopManHi

Paznen 2 Ilpocteie Buas! nedpopmannu | 3amada 1 — Pacyer Ha NpOYHOCTD M KECTKOCTH CTYIIEHYATOI'O CTEPXKHS
MIPH HEHTPATHHOM PACTSDKEHUH (CKATHUH).

3anaga 2 — IIpoeKTHPOBOYHBIN pacyeT CTePKHsI P cpe3e M CMATHH.
3agaua 3 — Pacdyer Ha IPOYHOCTH U KECTKOCTh CTYIEHYATOI'O CTEPXKHS
NIpY KPyYEHHH.

3anaua 3 — Pacyet Ha MPOYHOCTH M )KECTKOCTh OAJIKK IPU H3THOE.

33}_'[3}[1/[9 2 Pacuer Ha IMPOYHOCTb NPH CJT0KHOM COIMPOTUBJICHHUHU

Pa3nen 3 CnoxHOE COMPOTUBIICHUE 3anava 1 — IIpoekTHpOBOYHBIN pacyeT Bala PpEMEHHOM Nepeiadm.

3agaua 2 — IIpoekTHpOBOYHBIN pacyeT Bajia 3y0uaToil nepeaaym.

5 Y4yeOHO-MeTOANMYECKOE 00ecneYyeHHue TUCIHILINH DI
5.1 OcHoBHas uTEpaTypa

5.1.1 ®eonocwer, B.M. Conporusnenne marepuanoB: yueonnk / B.1. ®eonockes. — 14-¢ u3m., ucnp.
- M.: MI'TY um. H. D. Baymana, 2007. — 592 c¢. — (MexaHWKa B TEXHHYECKOM YHHBEPCUTETE; T. 2). —
ITpenm. ykasz.: c. 577-584. — ISBN 978-5-7038-3024-6.



5.1.2 COopHHUK 3a/1a4 MO CONPOTHBIICHUIO MAaTEPUATIOB: Y4eOHOE MOCOOHe I CTYIEHTOB BBICIITUX
TeXHUYECKUX yueOHBIX 3aBeneHuit / moa pea. B.K. Kauypuna. — 2-e usn., ucrp., crep. — MockBa: AJbsiHC,
2014. — 432 c.: . — Ipun.: c. 418-429. — ISBN 978-5-903034-39-1.

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

5.2.1 Conpotusnenue matepuainos / I'. C. [lucapenko [u ap.]. — Kues: Buma mkosna, 1979. — 696 c.

5.2.2 ConpotuBienue marepuaion : yueoHoe nocodbue / H.A. Kocrenko, C.B. banscaukosa, 10.0.
Bonomanosckas u np. ; pea. H.A. Kocrenko. — Mocksa :[upexr-Menua, 2004. — 430 c. : puc., Tabmn. —
bubmuorp. B ka. — ISBN 5-06-003693-6.

5.2.3 ®ponosa, O.A. 3aganus Kk KypcoBoi padore mo aucuuruinae «ConpoTUBICHUE MATEPUATIOBY:
METOAMYECCKUE yKa3zaHus [DnektporHbiii pecype] / O.A. ®ponosa; OpeHbOyprekuii roc. yH-T. — OpeHOypr:
OrI'Y, 2019. - 51 c. — Pexxum gocryma: http://artlib.osu.ru/web/books/metod _all/92209 20190315.pdf.

5.2.4 ®ponosa, O. A. ConpoTHUBIICHHE MaTEpUATIOB [DJIEKTPOHHBIH pecypc]| : 3JIEKTPOHHBIN Kypc
nekuuit / O. A. @ponosa; M-Bo obpazoBanust u Hayku Poc. @enepanmu, @enep. roc. O mKeT. 00pazoBar.
yapexaeHue Boicil. npod. oopazoanus "OpenOypr. roc. yH-T". - Y. 1. - OpenOypr : OI'Y. - 2011. — Pexum
JI0CTyTIA:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=696

5.2.5 ®ponosa, O. A. ConpoTuBiieHHe MaTepHAIOB [DJIEKTPOHHBIN pecypc] : AJICKTPOHHBIA KypC
nexuuit / O. A. @ponosa; M-Bo obpazoBanusi u Hayku Poc. ®enepaunu, @enep. roc. OwmkeT. 00pazoBart.
yapexaeHue Beicil. mpod. oopazoBanus "OpenOypr. roc. yH-T". - U. Il. - OpenOypr : OT'Y. - 2013. — Pexxum
JIOCTyTIA:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=887

5.3 llepuoanueckue u3gaHusi

5.3.1 BecTHUK MaIMHOCTPOCHUS : KypHaJ. - M. : ArentctBo "Pocnewars", 2022.

5.3.2 [Ipubopb! 1 TeXHHUKA SKCIIEPUMEHTA : XKypHal. - M. : AkanemusnatueHtp "Hayka" PAH, 2022.
5.3.3 CrpaBounuk. MHXeHEepHBIN KypHAT : )KypHAI. - M. : ArentctBo "Pocreuars", 2022.

5.3.4 TexHONOrUsI MAIMHOCTPOEGHUS : )KypHal. - M. : ArentctBo "Pocneuars”, 2022,

5.4 UuTepHeT-pecypcesbl

5.4.1 http://www.mysopromat.ru/ — caiit npo «ConpoTHBICHHE MaTepHAIOB» M HayKax o
MPOYHOCTH.

5.4.2. http://www.isopromat.ru/ — caiit, comepskaluii CBeJICHHS MO JUCIUILUIUNHE CONPOTHBICHUS W
MEXaHHKH MaTepualioB, COJEpXallUi JIEKIMOHHBIH Marepuall, ONHCaHWE pPEIICHWH THUIOBBIX 3ajad,
Y4€OHHMKHU U TTOCOOHS.

5.4.3 http://sopromato.ru/ — cailiT, comep)Kalluii CBEIEHHsS 0 CONMPOTUBICHUIO MAaTEPUAJIOB,
COZIepIKAIIHii CIIPABOYHYIO WH(POPMAIIHIO IS CTYJICHTOB TEXHUYECKUX HAMPABICHUI MOTOTOBKH.

5.4.4 http://sopromat.org/ — caiiT ¢ mporpaMMHBIM OOecriedeHueM JUIs pacueTra OalloK, TIOCKUX
bepM, TEOMETPUIECKIX XapaKTCPUCTUK TNIOCKUX CEUCHUI.

5.4.5 http://soprotmat.ru/ — snekTpoHHBIH y4eOHBIH KypC IO COMPOTHUBICHUIO MAaTEPHAJIOB.

5.4.6 http://window.edu.ru/ — wunbopmanmonHas cucrema «EmuHOE OKHO JOCTyma K
00pa3oBaTeNBHBIM PeECypcamy.

5.4.7 www.vuz.exponenta.ru — calT ¢ UMEHIOIIMMHCS HabopamMu 3a7ad 10 Pa3IUYHBIM paszeiam
Kypca MEXaHHKH MaTepHajOB, MHOXXECTBOM IOJE3HBIX KOMIBIOTEPHBIX IMPOrpaMM M aHUMAIlMOHHBIX
WILTIOCTPALTUH.

5.4.8 http://www.cadfem-cis.ru/ — od6pazoBarenbHbIi TOPTAT O CHCTEMaX MHKECHEPHOTO aHAIH3a.

5.4.9 https://openedu.ru/course/  — «OtkpeiToe oOpaszoBanme», Karamor kypcoB, MOOK:
«ComnpoTHBIICHHE MaTePUAITIOB.

5.4.10 https://www.lektorium.tv/mooc — «JIektopuym», MOOK: «HxeHEepHOE AET0».



http://artlib.osu.ru/web/books/metod_all/92209_20190315.pdf
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5.4.11 https://www.coursera.org/learn/python - «Coursera», MOOK: ««Mechanics of Materials II:
Thin-Walled Pressure Vessels and Torsion»».

5.4.12 https://www.coursera.org/learn/mechanics-1 — ownnaiiH-kypc Ha tiatpopme «Courseray,
katasor kypcoB, MOOK: «Mechanics of Materials: Fundamentals of Stress & Strain and Axial Loadingy.
Pazpabotunk Kypca:YmpaBieHue CTYyAEHYECKOM MIKOJbl MamuHoBeneHus Bynpadd Texnomormueckoro
yHuBepcutera xopmxuu, CIIA.

5.4.13 www.training.i-exam.ru — cuctema HHTEPHET-TPEHAXKEPOB B chepe 0Opa3oBaHuUs.

5.4.14 http://www.ptechnology.ru — KoMIUIeKCHBIH HHGOPMAMOHHBIH IpoeKT «IlepemoBhie TEXHO-
nmoruu Poccuny.

5.4.15 ConpoTHBIICHHE MaTEPUAIOB [ DJICKTPOHHBIN pecypc]: 3JeKTpOHHBIH Kypc B cucreme Moodle
/ O.A. ®ponosa, Openb. roc. yu-t. — Openbypr: OI'Y, [2019-2020]. — Pexum goctyma: DIEKTPOHHBIC
kypcel OI'Y B cucteme 00yuenuss Moodle. — https://moodle.osu.ru/course/view.php?id=2155.

5.5.5 Cucrema aBTOMaTU3UPOBAHHOI'O pacueTa U MPOEKTUPOBAHUS MEXAHUYECKOIO0 000pyIOBaHUS U
KOHCTPYKIIHI B 00JacTH MaImuHOCTpoeHus u ctpouteasctBa APM WinMachine 2010. CereBast Bepcust. /
Pazpabotunk OOO Hayuno-texumueckuii nentp "AIIM", T'oc. kouTpakt Ne 281/52 ot 12.12.2011.

5.5.6 TAPAHT Ilnardopma F1 [DnekTpoHHBIN pecypc]: cipaBoyHO-TIpaBoBas cuctema. / Pazpabot-
yuk OOO HIIT «"APAHT-CepBuc», 119992, Mocksa, BopoObessl ropsi, MI'Y, [1990-2022]. — Pexum
noctyna B cetr OI'Y s ycranoBku cuctemsr: \\fileserverl\GarantClient\garant.exe.

5.5.7 Koncynbrant [lmtoc [DneKTpOHHBIN pecypc]: 2JIEKTPOHHOE MEPUOANYECKOe U3JaHUEe CIIPABOY-
Hast TpaBoBas cucrema. / Pazpadotunk 3A0 «Koucynbrant [lmtocy, [1992-2022]. — Pexxum goctyna K cu-
creme B cetu OI'Y st yeranoBku cuctemsr: \\fileserverI\ICONSULT\cons.exe.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIINHBI

Y4eOHbIC ayTUTOPUN OCHAIICHB KOMIUICKTAMH YUYEHUYCCKOW MeOel, TeXHUYCCKHUMH CPEICTBAMU
oOyueHus1, CIyKallUMHU JIJIs TIPEICTaBlIeHus yueOHON nHbOopMaIuu O0NbIION ayIUTOPUH.

st mpoBeneHus JICKIIMOHHBIX M MPAKTUUECKUX 3aHSITHI UCIOIB3YIOTCS ayAUTOPUHU, OCHAIICHHBIC
JEMOHCTPALIMOHHBIM 000py/Z0BaHHEM (IIEPEHOCHBIM MPOEKTOPOM, MEPEHOCHBIM SKPaHOM, HOYTOYKOM),
KOMITBIOTEpPaMH C BbIX0J0M B "MHTEpHET U 2JIeKTpOHHYIO HH(OpMAIIMOHHO-00pa3oBarenbHyto cpeay OI'Y,
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOeIH, I0CKOM ayIuTOPHOM, MIaKaTaMH.

AyauTopus i IPOBEICHUS TPYIIOBBIX U MHIANBUIYAJIbHBIX KOHCYJIBTAIMHI, TEKYIIIETO KOHTPOJIS U
MPOMEXYTOUHOM  aTTecTallid, BBHIMOJHEHHs KOHTPOIBHOM  paboThl, CaMOCTOSTENbHON  paboThI
00yJaronuXcsi OCHAIEHO KOMITBIOTEPHOU TEXHHUKOM, MOAKIIOUEHHOM K ceTh "MHTepHet", n o0ecreueHueM
JIOCTYTIa B IEKTPOHHYIO0 HH(POpPMAIIMOHHO-00pazoBaTenbHyto cpeny OI'Y.
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