MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 15.04.03 MpukiaaaHas MexaHuKa
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl . JIMHaAMHUKa M TIPOYHOCTH MALIMH, NPUOOPOB U ANNAPATYPbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HEJIMHEUHBIE 3AJTIAYU MEXAHUKHU CIIVNIOIIHOU CPEJIbI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne nMCHMIIMHEBI 110 YYEOHOM
y y B1.0.08
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 4,
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( )noy y 144 yaca

TUIAHY:
Jlekuuu 2 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 16 yacoB;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 2 cemecTp - 18 yacos;
CamocrosiTesibHasi padoTa 2 cemecTp - 89,2 yaca;

B ToM unciie Ha KII/KP 2 cemecTp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 2 ceMecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora
Pemenne 3aga4
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 2 cemectp - 0,5 yaca;

3amuTa KypcoBoii padoThI 2 cemectp - 0,3 yaca;

Bcero - 0,8 yaca

Mocksa 2023



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Mo3HAK E.B.
[IpenomaBaTelib NaerTbnratop RA1Db94958-PozniakYV-2647307¢ E.B. I1o3Hsk
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, No3HsaK E.B.
00pa30BaTeIbHON MPOTrPaMMBbI Waehmnpurarop RA1b94958-PozniakYV-2647307¢€ E.B. Ilo3usk
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Bragenen MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenab ocBoeHMst AMCUMILVIMHBI: L[enpr0 OCBOCHMS OUCLUILIMHBI SIBJISETCSA WU3YYEHUE OCHOBHBIX
NOJIOKECHUH, MOJAENeH W METOJ0B HEIMHEWHOW MEXaHUKH CIUIONIHOM cpelbl, HEOOXOIUMBIX B
poecCuOHaNBHOM NesTeIbHOCTH
3agaum QU CHUIITTHHBI
- U3yYE€HHUE OCHOBHBIX MOJIEJIE HETMHEWHON MEXaHUKH CILIOIIHON CPEJIbl;
- 000CHOBaHHOE NMPUMEHEHNUE HETMHEWHBIX MOJICJICH U METOJJOB HEIMHEHHOM MEXaHUKHU
CIUIOLLIHOM CpeJibl B IPUKJIAJHBIX 33a4aX CTATUKU U TUHAMUKU;
- peleHre MPUKIIATHBIX 331a4 MEXaHUKH CIUIONTHOW CPEJIbl ¢ yueToM (hPU3UYecKOor W/uin
F€OMETPUYECKON HETMHEHHOCTH B COOTBETCTBUU C HOPMAaTUBHBIMU IOKYMEHTAMU U C IPUMEHEHUEM
COBPEMEHHBIX KOHEYHO-3JIEMEHTHBIX IPOTPAMMHBIX KOMIUJIEKCOB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

OIIK-4 Cnocoben N-1onk-4 Cniocoben 3HAThb!
paspabaThIBATH paspaGoTaTh METOIUKY - OCHOBHBIE HOPMATUBHBIE JIOKYMEHTHI 11O
METOANYECKHUE U pacuera o0beKTa pacdcTaM Ha IPOIHOCTD, UX CTPYKTYPY,
HOPMAaTUBHBIE JOKYMEHTHL. | TpodeCCHOHaTbHON COZICPIKAHHE U 0071aCTh IIPUMCHCHH.
B TOM YHCJIE IPOEKTHI JIEATENILHOCTH U U3JIOKUTH €€ B
CTaHJApPTOB U (dhopmMe METOIUYECKOTO YMETB.
CepTH(hUKATOB C YIETOM JIOKyMEHTa - 0OpMIISTh PEILICHHE HHKEHEPHBIX 3a]1a4
NEHCTBYIOIINX CTAHAAPTOB MEXAaHUKH CIUIOLIHON CPEABI B BUJIE
KAaueCTBa, 06ECTIEUMBATE UX MOIIArOBbIX PACYETHBIX METOJIUK,
BHEPCHHE Ha (bopMyIUpOBaTh PEKOMEHIAINH K
IIPOU3BOJICTBE pac1ery,

- IPOBOAUTH PACUETHI HA IPOYHOCTH 10
HOPMAaTUBHBIM JTOKYMEHTaM, IIPOBEPSTH
IIOJIyYEHHBIE PE3YJIbTAThI ITyTEM
CPaBHUTEIBLHOIO aHAIN3a C PE3YJIbTATAMY,
ITOJIy4YEHHBIMH B XOJIE PACUETOB C
IIPUMEHEHUEM IIPOTPAMMHBIX KOMIUIEKCOB.

OIIK-10 Criocoben NT-20mk-10 Ciocoben 3HATh:
pa3pabaTeiBaTh (HU3UKO- W3JI0KUTh MAaTEMaTUYECKYIO - MaTEMaTUICCKYIO [IOCTaHOBKY
MEXaHUYECKUE, MIOCTAaHOBKY 3aJ1a4 MEXAHUKHU TeOMETPHYICCKH-HETMHCHHBIX 32184
MaTEMaTH4YECKUE U CIUTONIHOM Cpe/bl B TMHEWHON | MCXAHHKH,

KOMITbIOTEPHBIE MOJEIIH W HEJIMHEHHOM ITOCTaHOBKE - MaTEMaTU4IECKyIO MMOCTAHOBKY

IPH PENIEHUU HAYYHO- (bu3nYeCKU-HENMHEHHBIX 3a7a4 MEXaHUKH
TEXHUYECKHMX 3aJ1a4 B CIUJIONIIHOM CpeJibl (Ha mpuMepax

0071aCTH IPUKIIaJHON MJIACTUYECKOTO 1e(hOpMUPOBAHUS
MEXaHUKH METaJIJIOB, OETOHA, TPYHTOB, ITOJI3y4ECTH

METAJIJIOB, HEJTMHEWHOMN YIIPYrOCTH);

- OCHOBBI MOJICJIMPOBAHMS U pacyeTa Ha
IIPOYHOCTH AJIEMEHTOB KOHCTPYKIIHH,
HaXOJSAIIUXCS B CTaIUU HETMHEHHOTO
ne(OpMHUPOBAHUS TIPH 3aPOEKTHBIX
Harpy3kax, B TOM YHUCJIE B
CHEUAIN3UPOBAaHHBIX POTPAMMHBIX
KOMILJIEKCaXx.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YMETh:
- IPUMEHATH KJIACCHYECKHUE METO/IbI
OIICHKH MMPOYHOCTH (PU3UIECKH-
HEJIMHEMHBIX MOJIENICH [T POCTHIX
pPaCUYETHBIX CXEM;

- CO3JaBaTh KOMIIbIOTEPHBIE
reOMETPUYECKU-HETUHEUHBIE MOJICIIN
3JIEMEHTOB KOHCTPYKIIUH, IPOBOAUTH
pacyer Ha MPOYHOCTh METOJIOM KOHEYHBIX
3JIEMEHTOB B ITPOTPAMMHOM KOMILJIEKCE
ANSYS;

- IPUMEHSTH ISl pacueTa HOpMaTUBHbBIE
JIOKYMEHTHI (CBOJIBI MIPAaBUIT), CO31aBaTh
KOMIIBIOTEPHBIE MOJICIIH 3JIEMEHTOB
KOHCTPYKIUH B COCTOSIHUH (PU3UUECKH-
HEJIMHEHHOTO Ae(OPMUPOBAHUS,
MPOBOJUTH pacyeT Ha MPOYHOCTH METOJIOM
KOHEYHBIX 3JIEMEHTOB B ITPOTPAMMHOM
komiiekce ANSYS.

[1K-1 I'oToB yuacTBOBaTH B
Hay4YHBIX M PACYETHO-
JKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHMIX OOBEKTOB
npodeccuoHanbHOM
NESTeTLHOCTH C IIEJIbIO
obecrniedyeHus ux
MPOYHOCTH, KECTKOCTH,
YCTOMYUBOCTH,
JIOJITOBEYHOCTH,
0e30MacHOCTH U
HaJIeKHOCTH

N /1-3nk-1 CiocobeH pemiathb
CJIO’KHBIC MH)KEHEPHBIC
3aj]1auu, IPUMEHSST TCOPUU
MEXaHUKH pa3pyIICHUs,
KOMITO3UITUOHHBIX
MaTepHaloB, TUIACTHYHOCTH,
NOJ3y4YecTd, PU3UKU
MPOYHOCTH, YIUTHIBATH

(bu3NYECKU- U TEOMETPUYECKH-
HeJMHENHHoe 1eopMUpOBaHE

3HaTh:
- OCHOBBI TEOPHH NMPOYHOCTU (PU3HUECKHU-
HEJIMHENHBIX CPEI.

YMETB:

- [10J1y4aTh, aHAJIU3UPOBATh U
MIPEJICTaBIISTh pelIeHUs (B TOM YHCIie
YHCJICHHbIE) HETMHEWHBIX 3a/1a4
MEXaHUKH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlicuumirHa OTHOCUTCS] K OCHOBHOM IpodeccnoHaibHON 00pa3oBaTenbHON mporpamme JlnHamuka
U TIPOYHOCTh MalIvH, nprOopoB u anmapatypsl (manee — OIIOII), manpasnenus nmoarotoku 15.04.03
[TpuknanHas MexaHHKa, ypOBEHb 00pa30BaHUs: BbICIIEE 0Opa30BaHME - MaruCTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTb OCHOBHBIE MOJIOKEHUS TEOPUH IIJIACTUYHOCTHU U TIOJ3Y4ECTH, OCBOCHHBIE IIPU U3YUYEHUHU
JUCHUIIIMHEL " Teopurs IITaCTUYHOCTH U MOJI3Y4eCTH"
- 3HaTb OCHOBBI MEXaHUKH MaTEPUAJIOB U KOHCTPYKLIUN, TEOPHUIO IPOYHOCTH, TEOPHUIO YIIPYTOCTH,

MaTCpHUAIIOBCACHUC

- YMCThb CO3aBaTb KOHCYHO-3JICMCHTHBIC MOACIIN B ANSYS u IMPOBOAWTD UX PACUCT HA MPOYHOCTDH

Pe3ynbrarhl 00yueHus, MOJTyYEHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX eMuHUIIBI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue 10 2 4 - 2 - - - - - 4 - CamocmoamensHoe usyuenue
1.1 Baenenue 10 4 - 2 - - - - - 4 - meopemuueckozo mamepuana: [1] rn.1,
ctp.13-20, [2] r1.1, ctp.10-23, [3] rn1.2, cTp.44-
105, rn.3, crp. 118-138
2 Moienu u COCTOSIHUS 28 8 - 8 - - - - - 12 - Ilodzomoska Kypcosou papomei: Pabora Hax
CIUIOUIHOM CpeJibl 3azaHueM | KypcoBoil paboThl
2.1 Mogenu ¥ COCTOSIHUS 28 8 - 8 - - - - - 12 - Camocmoamenvroe uzyuenue
CIUIOLIHOM CpeJbl meopemuueckozo mamepuana: [1]rn.1, crp.
28-36, [2] .10, cTp. 292-341, ri.11, cTp. 343-
365, 1.3, ctp. 118-138, [3] r.5, cT1p.178-215,
[4] rn.1, cTp.10-30,
H3yuenue mamepuanoe numepamypHsix
UCOYHUKOB:
[1], T1.4
[2], rn.1-5
[4], rn.1-3
[5], ro. 1
3 I'eomeTpuyecku 18 2 - 4 - - - - - 12 - Iloozomoeka Kypcosoil pabomupl: Pabota HaJ
HEJIMHEHHBIE 3a/1a41 3ajaHueM 2 KypcoBOil pabOTEHI
3.1 I'eomerpuuecku 18 2 - 4 - - - - - 12 - Camocmoamenvnoe uzyuenue
HeJMHEWHbIe 3a1a41 meopemuuecko2o mamepuana: [1] rn.3, crp.
117-166
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], rn.3
4 TTocTanoBka 16 2 - 2 - - - - - 12 - Iloozomoeka Kypcosou pabomui: Pabora Ha

HEJMHENHBIX 3a1a4
MEXaHUKHU CIUIOIITHOMN

odopmIICHHEM KypCOBOH PabOTHI
Camocmoamensnoe uzyuenue




meopemuueckozo mamepuana: [1] rn.2, ctp.

cpenbl
4.1 ITocTanoBka 16 2 - 2 - - 12 - 54-114
HEJIMHENHBIX 3a7a4 H3yuenue mamepuanog 1umepamypHslx
MEXaHUKU CIUTONTHOMN UCHIOYHUKOG:
cpensl [1], t1.1,2
[3], rm.1-5
DK3aMeH 36.0 - - - - 0.5 - 33.5
Kypcogast pabora (KP) 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 144.0 16 - 16 16 0.8 55.7 335
Hroro 3a cemecTp 144.0 16 - 16 18 4 0.8 89.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. BBenenue

OCHOBHBIE TIOJIOKEHUSI MEXaHUKU CIUIOMIHOM cpeabl. Hampspkenus. Hedopmaruu. TeHnzopsl
HamnpspDKeHUH u JaedopMarii 1 UX WHBApUaHThl. VIHTEHCHMBHOCTH HAmpsDKCHUH M aAepOpMaIiuid.
Ckopoctu nedopmaruii..

2. Moodenu u cocmosnus cniowHou cpeosl

2.1. Mopenu 1 cOCTOSHUS CIUIOUIHON CPE/bl

YupyrocTs 1 kinaccudukanus ynpyrux marepuanon. [nactuunocts. MeanbHas miIacTUHUYHOCTD.
VYcnoBue Tekydectu. YmnpouHeHue. 3akoH baymwmurepa. M3oTponHoe M KMHEMaTH4eCKOe
yrnpouHeHrue. COOTHOUICHHSI MEX]ly HaNpsHKEHUSIMU U 1epopMalusiMy Py TEOPUU TIACTUYHOCTH.
Teopus MIACTUYECKOTO TEUCHHUS. ACCOIMUPOBAHHBIN 3aKOH TeueHUs. JledopMannoHHas Teopus.
Pasrpyska. [locranoBka 3aauy Teopun miactuuyHocTH. Ousnyecku-uenuuernsie Moaenu B ANSY'S.
Bszkue cpenpl. [lon3yuects. YcTaHOBUBLIASICS MOJI3YYECTh JIONATOK MMAPOBBIX M FA30BbIX TYpOMH.
beron u >xene3oberon. OcHoBHBIE (HU3MKO-MEXaHHUECKHUE CBOICTBa OeToHa U apMmarypbl. Teopuu
npodHocT OeroHa. Pacyer OETOHHBIX M XKeNne300€TOHHBIX 3J1eMEHTOB KOHCTpykuui mo CIT 52-
101-2003. Monens 6eToHa u xene3o06eroHa B ANSYS. Mexanuka rpyHTOB. OCHOBHBIE TIOHATHUS U
onpeneneHus. MexaHn4yeckue XxapakTepucTUuku TpyHTOB. 3akoH Kyrnona st rpyaToB. [Ipounocts
rpyHToB. Kputepuu Mopa-Kynona u [pykkepa-IIparepa..

3. ['eomempuuecku HeluHnelnvle 3a0a4u

3.1. 'eomeTpuyecku HETMHEHWHbBIC 3a0a4H1
Tenszop Komm-I'puna. Tenzop ['puna-Jlarpamxka. ['paguent nedopmanmii. TeH30op HanpsHKeHUH
[Tnonsi-Kupxroda. YpaBHeHHEe paBHOBECHS C YI€TOM KOHEUHBIX NEPEMEIICHUH. .

4. lHocmanosxa HeluHeunblX 34044 MeXaHUuKu CRIOWHOU cpedbl

4.1. IlocTaHOBKA HEJIMHENHBIX 3a7ja4 MEXAHUKH CIIJIOLIHOW CPEJIb

Knaccudukanus HenuHeilHbIx 3anad. IlocraHoBKa 3ahauu HEIMHEHHOro Ae()OpPMHpPOBAHUS.
OOmast cxema pelieHHs] HEIMHEHWHBIX 3a7ady. MeTojabl pelleHus] HEeITMHEWHBIX KpaeBbIX 3ajad.
Henunetinpie 3amaun u MKD. JIBa moaxoma kK (QuU3UUECKH- M TEOMETPUUYECKH HEIMHEHHOMY
aHanmu3y: (GopmynupoBku Jlarpawka wu Diinepa. OcHoBHble monoxkeHus. Kraccugukarus
BAPUAHTOB HEJIMHEHHOTO aHAJIN3A. .

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
1. JIuneitHoe HaNpsHKEHHOE COCTOsIHUE. [1macTUYHOCTh, YIPOUHEHHE, pa3Tpy3Ka.;
2. Ilnactuueckoe aeopMUpoBaHHUE MTPH TNIOCKOM U 00bEMHOM HaNpsKEHHOM COCTOSIHUY;
3. Yopyro-miacTuueckuii u3rud 0ajaku moJi coOCpeloTOUECHHON U paclpeie]IeHHON Harpy3Kou.
ITocTaHOBKa KpaeBOU 3a1a4u;
4. ITom3ygecTh 60ATOB (JIAHIIEBOTO COSAMHEHUS. Y CTAHOBHUBIIASCS MOJI3YUECTh JIOMATOK
MapOBBIX U T'a30BbIX TYpOUH;
5. 'eomerpuyecku-uenuneiiHas 0anka. [locranoBka kpaeBoii 3aaun. Bapuarmonnas
IIOCTaHOBKA 33J1a4M U €€ pELICHHUE.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

1. Beigaua 3agaHuil Ha KypcoBO€ NPEKTUPOBAHHE, OOCYXKIEHUE IMOPSAIKA BBITOTHEHHUS U
odopMIIeHHs KypCOBOTO MPOEKTa

2. OOcyxaeHue MepBoro 3aJaHusi KypcOBOTO IMPOEKTa, OCOOCHHOCTEH pacyera 1o HOopMaMm,
MIOCTPOCHHUS IPOBEPOUHON KOHEYHO-3JIEMEHTHOM MOJIETTH KOHCTPYKIIMH

3. OOcyxaeHre BTOPOTO 3aJaHusi KypCOBOI'O IMPOEKTA, IJIaHA YMCIEHHOT'O HCCIICAOBAHMUS,
BApUAHTOB KOHEYHO-3JIEMEHTHOU MOJIETTH KOHCTPYKIIMH

4. 3axiIouuTeNbHBIC KOHCYIBTAUU 10 KyPCOBOMY MPOEKTUPOBAHUIO

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcogas pab6ora (KP)
Temsbl:
- Pacuet Ha mpoOYHOCTH ’k€N€300€TOHHOW MOIKPAHOBOW OATTKH.
- Bepugukauus snemenrta 6erona B [IIK ANSYS.
- Anaimu3 HJIC cranpHOI Galikul py 3alIPOEKTHBIX Harpy3Kax.
- O11eHKa HECYyIIeH CoCOOHOCTH TPYHTOBOTO OCHOBAHHS.
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA

Henens 1-4 5-8 9-12 | 13-15 | 3avernas
Paznmen 1 2 3 4 3amuTa
KypCOBOTO KYpCOBOTO
MIPOEKTa MIPOEKTA
O6bem 25 25 25 25 -

paznena, %

BeimonaeHHbIi | 25 50 75 100 -

00beM

HapacTaoUIM

urorom, %

Howmep pazgena | Pa3gen kypcoBOro nmpoekra

1 Pazpen 1 (3agaua 1 n.1)

2 Paznen 2 (3amava 1 m.2,3)

3 Paznmen 3 (3amava 2 m.1)

4 Pasnen 4 (3amaua 2 1.2, opopmiieHue otdyera no KypcoBou pabore)




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konp!
(B COOTBETCTBHH C pa3aesioM 1) HMHJUKaTOpPOB COOT];e?lT ;3 e
1]123]4
3HaTh:
OCHOBHBIE HOPMATUBHBIEC JOKYMEHTHI I10 pPacyeTaM Ha IIPOYHOCTh, UX Konrponsnas pabora/KM-3.
CTPYKTYpPY, COJIEpKaHHE U 00JIaCTh TPUMEHEHHS Konrponsnas padora Ne2
Pemenue 3amau/KM-3 KP.
W/-lomca + KoHnTposnb BblnoHEHUs pasnena 3
KP
Pemenue 3amau/KM-4 KP.
KonTposb BeinosiHeHus pasnena 4
KP
MaTeMaTHYECKYI0 OCTAHOBKY (PM3NYECKH-HEIMHEHHBIX 33/1a4 MEXaHUKU TectupoBanue/KM-1. Tect
CIUTOILITHOM CpeJibl (Ha MpuMepax IIacTUYECKOro aehOopMUPOBAHMS WJT-20mic-10 + «HenuuerHble MOJIENN U
METaJUIOB, OE€TOHA, TPYHTOB, MOJI3y4YECTH METAJIOB, HETMHEHHON ) COCTOSIHUSI B MEXAHUKE CILJIOLIHON
YIPYTOCTH) Cpelbl»
MaTEMaTHYECKYIO IOCTAaHOBKY F'€OMETPUYECKU-HEIMHENHBIX 3a7a4 WT-200m1c10 + Konrtponsnas padora/KM-3.
MEXaHUKHU KonTponbHas pabora Ne2
OCHOBBI MOJIEJIMPOBAHUS U pacyeTa Ha IIPOYHOCTh 3JIEMEHTOB KOHCTPYKLIUH, Pemenue 3anau/KM-1 KP.
HaXOJSIIUXCS B CTaIUU HEIMHEHHOTO 1e()OPMUPOBAHNUS MTPU 3aPOEKTHBIX N-20mk-10 + KoHTpoub BeInoNHEHUS paszaena 1
Harpy3kax, B TOM YHCJIE B CIEHUAIN3UPOBAHHBIX IPOTPAMMHBIX KOMILIEKCAX KP
OCHOBBI TEOPUU MPOYHOCTH (PU3MUECKU-HETUHEHHBIX CPe] WJT-3mic.1 + Kontponsnas padora/KM-2.
] KontpouspHas pabora Nel
YMerb:
0(OpMIISATH PEIICHNE HH)KCHEPHBIX 3a7]a4 MEXaHUKH CTUIONTHOM CpeIbl B KonTponbras padora/KM-3.
BHUJIE MOIIATOBBIX PACUETHBIX METOAMK, (DOPMYIHPOBATH PEKOMEHIAIINH K Konrponbnas padora Ne2
pacdety WJT-Tonk-4 + P
emenue 3anay/KM-3 KP.
KoHTpounb BbIOJIHEHUS pa3jena 3
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KP

Pemenue 3anaa/KM-4 KP.
KonTposbs BeinmosiHeHus pasnena 4
KP

IIPOBOJIUTH PacyeThl Ha IPOYHOCTh 10 HOPMATUBHBIM IOKYMEHTaM,
IIPOBEPSATH MOJIYYEHHBIE PE3YJIbTATHI IIyTEM CPAaBHUTEIBHOIO aHAIN3A C

Pemenue 3amau/KM-3 KP.
KoHTposnb BbloHEHUS pasnaena 3

pe3yibTaTaMu, OJYyYEHHBIMU B XOJI€ PACUETOB C IPUMEHEHUEM UA-Loms KP
MPOTPAMMHBIX KOMILIEKCOB
MPUMEHSITh JUIsl pacueTa HOpMaTUBHBIE JOKYMEHTHI (CBOJIbI IPaBUII), Pemenue 3anay/KM-1 KP.
CO3/1aBaTh KOMIIBIOTEPHBIE MOJIEIIN 3JIEMEHTOB KOHCTPYKIMI B COCTOSIHUU Kontpouib BeinonHeHUS pazaena 1
(bU3UYECKU-HETMHEHHOTO 1eOopMUPOBaHUS, TPOBOIUTh pacyeT Ha N/I-20mk-10 KP
MPOYHOCTh METOJIOM KOHEUHBIX 3JIEMEHTOB B IPOTPAMMHOM KOMILIEKCE
ANSYS
CO3/1aBaTh KOMIIBIOTEPHBIE T€OMETPUUECKH-HEIIMHENHBIE MOJIEIHU DJIIEMEHTOB Pemenwne 3anau/KM-2 KP.
KOHCTPYKUUM, TPOBOJIUTH PAacU€T Ha IPOYHOCTh METO/I0M KOHEUHBIX KoHTpouib BbINONHEHUS pa3zaena 2
3JIEMEHTOB B IIPOrpaMMHOM Komiuiekce ANSY'S UJ1-20mK-10 KP
Kontponsnas padora/KM-3.
KonTponbHas pabora Ne2
MPUMEHSITh KIIACCHYECKHE METO/IbI OLIEHKU MPOYHOCTH (PU3UUECKH - TectupoBanue/KM-1. Tect
HEJIMHEHNHBIX MOJIENIEH JIJIsl MPOCTHIX PACUETHBIX CXEM WJT-20mic-10 «HenuHenHble MOJIENN U §
COCTOSIHHSI B MEXAHUKE CIUIOLIHON
cpenb»
MoJTy4aTh, aHAIU3UPOBATH U MPEJICTABIIATH PEIICHUS (B TOM YHCTIE Pemenue 3anau/KM-4 KP.
YHUCJICHHbIC) HETMHEMHBIX 33/1a4 MEXaHUKHU N-3nk1 KoHntpounb BeinonHeHus pazzaena 4

KP

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. Tect «HenuueliHble MOJIENN U COCTOSIHUSI B MEXAHUKE CIUIOLIHOM CPeIbI»
(TectupoBanue)
2. KM-2. KontpounbHnas padota Nel (KonTponbshas pabota)
3. KM-3. KonTtponbsHas padora Ne2 (KoHTposibHas pabota)

Dopma peanmsanuu: [Iposepka 3ananus
1. KM-1 KP. KonTpoas Bemmonnenus paszaena 1 KP (Pemenue 3amayq)
2. KM-2 KP. Konrposs BeinoiHenus pasaena 2 KP (Pewenue 3aau)
3. KM-3 KP. KonTpo:s Beimonnenus pasnaena 3 KP (Pemenue 3amayv)
4. KM-4 KP. Kontpoub BeinonaHenus pasaena 4 KP (Pewenue 3aau)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS NPUIOKEHUEM A.
bamibHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosas paboma (KP) (Cemecmp No2)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISIFOIIUX.

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ITerpoB B. B.- "Henunelinas MHKpeMeHTalbHask CTPOUTENbHAs MexaHuka", (3-e u3z.,nepepad. u
nor.), UsmarensctBo: "Undpa-Uuxenepus", Bomoraa, 2020 - (484 ¢.)
https://e.lanbook.com/book/148421;

2. Anekcanapos, A. B. OCHOBBI T€OpUH yIIPYTOCTH U TUIACTHYHOCTH : YUSOHUK JIJIST CTPOUTETHHBIX
cnienanbHocTel By30B / A. B. Anekcanapos, B. /1. [loranos . — M. : Beicmias mkona, 1990 . — 400
c. - ISBN 5-06-000053-2 .,

3. UnetommH, A. A. MexaHuka CIUIONIHOM cpeibl : yYeOHUK Il YHUBEPCUTETOB 110
cnenuanpHOCTH "Mexanuka" / A. A. UnetommH . — 3-e u3n., nepepad. u gon . — M. : Uzn-Bo MI'Y,
1990.-310c.;

4. A. A. Unerommn- "Tpyast", U3natensctBo: "®usmatiaut", Mocksa, 2007 - (286 c.)
https://biblioclub.ru/index.php?page=book&id=457782;
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5. JanmatoB b. 1.- "MexaHnuka rpyHTOB, OCHOBaHUS M (PyHIaMEHTHI (BKIII0Yas CHeMaIbHbIN Kype
UH)KEeHEpHOM reostorun)", (6-¢ uz., crep.), U3marenscrBo: "Jlans", Cankr-Ilerepoypr, 2021 - (416

c.)
https://e.lanbook.com/book/154379.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecredeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema ceMmeicTpa Linux;

4. Ansys /| CAE Fidesy;

5. Maiinn BuneokoHndepeHmm.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HammmonanbHas ekTpoHHasi 6udamoreka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HauMEHOBaHUue
Y4eOHble ayIUTOPUU AJIs b-112, JTaboparopus CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
MIPOBEICHUS JICKITMOHHBIX BBIYHCIIUTEIIBHOM MYJIbTUMEAUINHBIN IPOEKTOP,
3aHATUHI U TEKYILEro MCXaHHKH KOMIIBIOTEP NEPCOHATBHBIMN
KOHTPOJIA
VY4eOHble ayAUTOPHH IS b-112, Jlaboparopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
MPOBEACHUS TPAKTUYECKUX BBIYHCIIUTEIIBHOMN MYJIbTUMEAUINHBIN IPOEKTOP,
3ansatui, KP u KII MEXAHUKU KOMITBIOTEP NEPCOHATBHBIN
Y4eOHble ayAUTOPUH IS b-112, Jlaboparopus CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
MPOBENCHUS BBIUMCIIUTEIIBHOMN MYJIbTUMEIUNHBINA TPOEKTOP,
MIPOMEKYTOUHOU MEXaHUKH KOMITbIOTEP MEPCOHATBHBIM
arTecTann b-412, Yuebuas CTOJI IpenoaaBaTess, CTOMN, CTYJ, JOCKa
ayIUTOpUs MEJIOBasi, MyJbTUMEIUUHBINA TPOEKTOP,
SKpaH, J0CKa MapKepHas
b-411, YueOnas CTOJI IIPENOAABATENS, CTOM, CTYJI, JOCKA
ayIUTOpHUS MEJIOBasi, MyJbTUMEIUUHBIN TPOEKTOP,
JKpaH, JOoCKa MapKepHas
ITomemenus s HTB-302, UuranbHbIi CTYJ1, CTOJI MUCbMEHHBI, KOMIBIOTEPHAS
CaMOCTOSITENTLHON pabOTHI 3a11 oTzena CeTh ¢ BbIXOJ0M B lIHTEpHET,
oOciyXuBaHUs y4eOHOI KOMITBIOTEP MEePCOHATIbHBIN
JIATEPATYPOM
HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
KomnbrorepHsiii MUCHMEHHBIN, BEIIaIKa JJIs1 OACHKIbI,
YUTAIBHBIA 351 KOMITHIOTEPHAS CETh C BBIXOJOM B

MIPUHTEDP, KOHUIIHOHEP

HHTEpHET, KOMIBIOTEP IEPCOHANIBHBIM,

[Tomemenus ans b-110/1, KaGuner Kpecio padouee, CTOI, CTYII, mKad,
KOHCYJIbTUPOBAHHS COTPYIHHUKOB Kag. KOMIIBIOTEP TIEPCOHATBHBIN
"PMIulIM"
[TomenieHus A5 XpaHeHUs b-06a, YuebHas CTEJUIAX JUIs XpaHEHHsI KHUT
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o0opyIoBaHUs U y9€OHOTO
VHBEHTaps

nabopaTopus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Henuuennbie 3a1aun MEXaHUKU CIUIOIIHOM CPEIbI

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KM-1. Tect «HenuneiHbie MOACIN U COCTOSTHUSI B MEXaHUKE CILTOIIHOW CPEIbD»
(TectupoBanue)

KM-2 KM-2. KonrposnbHas padota Nel (KonTtponbsHas pabota)

KM-3 KM-3. Kontponbnas padorta Ne2 (KonTponpHas padbota)

KM-4 KM-1 KP. Koutposb BeimosnHenus pazzaena 1 KP (Pemenue 3anayq)

KM-5 KM-2 KP. Koutpo:as Beinosnnenus paszaena 2 KP (Pemenue 3anayq)

KM-6 KM-3 KP. KouTtpoib BeimosHeHus pazzaena 3 KP (Pemenue 3amayq)

KM-7 KM-4 KP. Koutpo:as Beinosnnenus paszaena 4 KP (Pemenue 3anayq)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep N KM: 1 2 3 4 5 6 7
pasiena AT et Henens 4 | 8 |12 4 | 8 |12 ] 15
KM:
1 Baenenue
1.1 Bsenenue +
2 Mopenu 1 COCTOSIHHSA CIUIOIITHON
cpensl
21 Mopenu 1 COCTOSIHHSA CIUIOIITHON + +
cpensl
3 ['eomeTpuyecKkn HEMTUHEWHBIE 3a1a41
3.1 I'eomeTpryeCcKkn HEITMHENHBIE 3a1a41 + +
4 ITocTtanoBka HETMHENHEBIX 3a1a4
MEXaHUKH CIUIONTHOW CPEIbl
41 ITocTaHOBKA HEJIMHENHBIX 3a0a4 + + +

MEXaHUKH CILIOIIHOM CpCabl

Bec KM, %: | 20 40 40 0 0 0 0
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Henuuennbie 3a1auu MEXaHUKU CIUIOIIHOM CPEIbI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 KM-1 KP. KonTpo:s BeinosineHus paszaena 1 KP
KM-2 KM-2 KP. KonTtposb BeinostHeHHS pazzaena 2 KP
KM-3 KM-3 KP. Kourposns Beimonnenus paszaena 3 KP
KM-4 KM-4 KP. KonTposb BeinosiHeHHS pazzaena 4 KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howmep Pasnen kypcoBOro rnmpoeKkTa/KypcoBoil paboThl KM: 1 2 3 4
pasjena A yp p yp p Henens 4 8 12 15
KM:
1 Paznen 1 (3amava 1 m.1) +
2 Paznen 2 (3agava 1 m.2,3) +
3 Paznen 3 (3agava 2 m.1) +
4 Paznen 4 (3amayva 2 1.2, opopmiieHrne 0T4eTa M0 KypCOBOM +
pabote)
Bec KM, %: | 25 25 25 25
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