degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: UYuciieHHbIE METOBI B MEXaHHKE 1e(hOPMHUPYEMOTO TBEPIIOTO Tea
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa npobiiem 0€30IaCHOr0 Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sx3ameny: 60 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: A.C. Ounumnos, A-p TEXH. HayK

[Iporpamma obcyxneHa Ha 3acefjannu Kadeapsl mpodiieM 6e30IacHOTO Pa3BUTHsI COBPEMEHHBIX YHEPTeTUIEeCKIX
Texnoyorun 04.06.2020



AHHOTANMA

Wznaratorcsi OCHOBHBIE MOHATHS: HaNPsLKEHHO-AE()OPMUPOBAHHOE COCTOSHUE, TEH30phl HANPSOHKCHUNH U
nedopmannii. VYpaBHeHus paBHoBecusa. CraTuyeckas W KBasucTatuueckas 3agadd. OCHOBBI TEOpHUHU
YOPYrocTH M TEOPHM IUIACTUYHOCTH. YUHMCIEHHBI METOJ KOHEYHBIX B3JIEMEHTOB M €ro JUCKPETH3alusl.
I'eomerpuueckn M (usndecku HENMHEHHBIE 3a1aud. Taikke B paMKax Kypca pacCMaTpHBaeTCsl MEXaHUKa
3aLIUTHON 000JIOYKH SIIEPHOTO PEaKTopa.

1. leau u 3apauu

Meap AUCUMNIMHBI

» OcBoeHue cTyIeHTaMH OCHOB MeXaHHUKH Jiehopmupyemoro TBEpAoro teaa (MITT).
* OsnakomiieHue ctyneHToB ¢ npuitoxkeanamMu MTT k 3agayam 6e30macHOCTH aTOMHBIX CTaHLIMH.

* (O3HakoMJIEHHE C METO/IOM KOHEYHBIX aneMeHToB (MKD) Ha mpumepe mocTpoeHHs] METOAOIOTHI
YUCIEHHOTO pemeHus 3anad  HenuHeHod MJATT u  TemnonpoBOOHOCTH, CTAaUMOHAPHBIX U
HECTallMOHAPHBIX.

3agauu AU CHUILIHHBI

¢ Coobumth 0a30BbIe CBEIEHHMS M3 MEXAHUKH M YHCICHHBIX METOJOB, HPEACTABISAIOIINE COOOi
SJIEMEHTHl  BBIYMCIHUTEIBHO-MATEMAaTHUECKOH W MEXaHWYECKOM KyJIbTYypbl, HEOOXOIMMBbIC ISt
MOHUMAaHUsI OCHOBHBIX METO/IOB M HMHTEPIPETALUH MOIy4aeMbIX pPe3yJIbTaTOB YHCICHHOTO PELICHUsS
3agau MITT.

. W3n0XUTh OCHOBBI MEXaHUKH HEITMHEHHOTo nehopMHpOBaHUS (IUIACTUYHOCTH, IOJI3yYECTh,
oonpmue nedopmanun). Pazodpars 0OCHOBHBIE THITBI TOCTAHOBOK JTuHamMuueckux 3anad M/ITT.

. [IpommmroctpupoBare Teopernueckue OCHOBbBI MJ/ITT uX NpakTUUECKUMH IPUIOKEHUSMH K
TUITUYHBIM 33Ja4aM.

» Paccka3zatb 0o HpO6J'I€MaX MMPOYHOCTHU SaHII/ITHOﬁ 000JI0UKH pcaKkTopa.

*  MHznoxute meromonoruro MKD ¢ mocratouHo oOmmx MO3WIUK Kak OOMIMKA METOJN pelIeHUs
mudQepeHIanbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOAHBIX. Pa3o0pars cXeMbl MOCTPOEHHUs] KOHEYHBIX
3JIEMEHTOB OCHOBHBIX THIOB, puMeHseMbix B M/ITT u apyrux o0nactsix.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH

[MK-1 CriocobeH cTaBuTh, HOpMaNTU30BLIBATS K |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONUCAHHWS  HM3Yy4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3pabarbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MATEMATUUYECKUE MOJICIIN MOACIN

M3y4aeMBIX SBJIICHUN U MPOIECCOB, CHCTEMHO I[IK-1.3 CmocobeH mNpuUMEHSATh TeopeTudyecKkne u (W)
aHaJM3UPOBAaTh HAy4YHbIE MPOOJIEMBbI, OITyYaTh SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HOBBIE HAYYHBIE PE3YJIbTAThI Hay4yHOM 3ajJjaue€ W HUHTEPHPETUPOBATH  IOJYyUYCHHBIC

PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




. onpeneneHns ocHOBHbIX BenmunH MJITT, nocranoBkm 3amay MJTT: cratuyeckyro u
JUHAMUYECKYI0, B 0OmIel 3-MepHOH MOCTaHOBKE M B MOHIKEHHOM pa3MEpHOCTH (IUIOCKas 3aiadva,
M3ruo U T.11.);
*  TIOHSTHS TEOMETPHUYECKOM M (PU3UUECKOW HEIMHEHHOCTEH, Kak MX MPEONO0JICBAIOT B YHCICHHOM
METO/1€; OCHOBHBIE IIOHATHS TEOPUH IIJIACTUYHOCTH;
. ocHoBHbIe TOHATHS MKD, oOmas cxema NOpOCTPaHCTBEHHOW HUCKPETHU3AaLUKW M TOHATHE
[IPOCTPAHCTBEHHOM anmnpokcumanuu B MKD, TUIIBI KOHEUHBIX 271EMEHTOB;
* KOHCTPYKIIHIO 3alIUTHON 000I0UKH, €€ Ha3HAYCHHE U OCHOBBI ()YHKLIIMOHUPOBAHUSL.

YMETB:

* a0CTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOJACIUPOBAHUHN PEATBHBIX (DHU3MYECKUX CUTYaIlUN;
. MOJIb30BAThCSl CBOMMHU 3HAHUSMHU JUIA pelieHus: (QyHIAMEHTaJbHBIX M TPUKIAIHBIX 337a4 U
TEXHOJIOTHYSCKHUX 3a/1ad;
* TIPOM3BOAUTH YHCIICHHBIE OLIEHKH 10 MOPSAKY BETUUHHBI;
* JIeNaTh Ka4e€CTBEHHBIE BHIBOMIBI IIPU MIEPEXO/IE K MPEACTHHBIM YCIOBUSM B U3y4aeMbIX MPoOIeMax;
* BUJCTh B TEXHHMYECKUX 33JladaxX (PU3NIECKOE CONIEPKaAHMC;
* MONydYarTh MPHOIH3UTEILHYIO OIIEHKY BEJIMYWHBI JUISL BRIXOJHOTO TapaMeTpa 3aJjadyd Ha OCHOBAHHUH
JTAHHBIX O BXOAHBIX [TapamMeTpax.
BJIAJETh:

* ocHoBHbIMH NoHATHSAMU M/ITT u MKD, no3ponsromumu eMy TOHUMATh JTUTEPATYpy MO pacyéram
3agay MITT;

» ocHoBHbIMU TIOHATUSIME MJITT u MK03, no3Bosnsitonumu eMy pa3o0paThCsi B MEHIO KOMMEPUYECKOTO
koga tuna ANSYS (Mozens marepuaina, Maible U Oonpiine nedopMalny, TUII KOHEYHOTO 3JIEMEHTa,
METOJI PEelIeHHs HETMHEHHOHN anre0pandecKoil CHCTEMBI);

» ocHoBHbMH HoHsATHsIME M/ITT 1 MKD, no3sonsiomumu eMy pa3o0parbes B pe3ysibTarax pacuéra
CTaHJIApPTHBIM KoMMep4yeckuM kKomoM Tuna ANSYS (KOMIOHEHThl HampshKeHHH W Aeopmaniui,
IJIaBHbIE HAPsKeHU, Y3QQeKTUBHAs TUIacTHUecKas aedopmars);

 Hasbikamu onieHkd H/IC B mpocreiimux cnyyasx "Ha Oymare kapadzgamom'.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
| Mexanuka JiehOpMHUPYyEMOro TBEPIOTO 30 30
tena (JATT).
2 Merton koHeuHbIX 3neMeHToB (MKD). 18 18
3 Hunamuka aedopMupyemMoro TBEPIOTO 12 12
Tena.
Nroro gacos 60 60
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. Mexanuka nedopmupyemoro tBépaoro tena (ATT).

Hanpsoxéanoe cocrosiaue nedopmupyemoro TBépaoro tena (JTT).




Hedopmanusi.

VYrpyrocts u onpenenstouiee coorHomenue. Ypasuenuss MITT.
CrnocoOs! yIpoIeHus: ypaBHEHHH ¥ I'PaHUYHBIX YCIOBHH.
Heynpyrocts: m1acTu4HOCTb.

[TonzyuecTs.

Pazpyienue.

Cemecrtp: 2 (Becennuit)
2. Metoj koHeuHbIX ieMeHToB (MKD).

O 4uCJIEHHOM pEIICHUH 33124 MEXaHUKU.
JlvckpeTu3arysi MpoCTPaHCTBEHHOH 00JacTH.
JIvHeiHbIE OTHOMEPHBIE 3JIEMEHTHI.

Meron nepeMeleHnid: 1ByMepHas IUI0CcKas 3aaa4a.
Oo6mme hopmynmupokr MKD.

Henuneinble KBa3UCTaTUYECKUE 3a1a4H.
HenomnHopa3MmepHbIe 31€MEHTBHI.

KonraktHOE B3auMozeiicTue.

3. lunamuka nehopMUpyeMoro TBEPOTO Tea.

VYpaBuenus nmwxenus. [Ipuanun q'Anambepa. [locranoBku 3amau quaamuku JTT.

Huckperuzamuss MKD ypaBHenuit auHamuku. WHTerprpoBanue mo BpeMeHH. Marpuiia macc, eé
JTaroHaJIA3arusl.

SIBHBIE cXeMbl HHTErpHpoBaHMs. HeycToHuMBOCTH 4YHCIEHHOTro pemeHus. YciaoBue Kypasra.
Marpuna Ba3koro nemndupoBaHus.

Kone6anus u BonHbel. CKOpPOCTH 3ByKa B TBEPAOM Teiie. YacTOTHBIE (POPMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

HeoOxonnmoe obopynoBaHue Ui 3aHATHIA: yueOHas ayqUTOPHS, OCHAILIEHHAs! KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyIOBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

Heo0xonnmoe nporpammuoe obecnedenue: odpucHbiii naker OpenOffice 1 npe3eHTanuii.
OOGecnieueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEepHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Conporusnenune marepuanoB [Tekcr] : yueb. mocobue ais By30B / FO. H. PaborHoB .— M. :
®usmarimt, 1962 .— 455 c.

2. Teopus ynpyroctu [Tekct], OcHOBBI TMHEHHON Teopuu U ee npumeHenus/X. Xan , -M., Mup, 1988

3. Conporusnenune marepuanoB [ Tekcr] : yueOHuK 1151 By30B / B. Y. ®eonockeB .— 9-€ u3a., mepepad.
— M. : Hayka, 1986 .— 512 c.

4. Teopernueckas ¢puzuka [Texcr] : B 10 T. T. 7 : Teopus ynpyroctu : yue6. nocodwue ais By3oB / JI. J1.
Jlannay, E. M. JIndpmun .— 4-e u3a., uctp. u gomn. — M. : Hayka, 1987 .— 248 c.

5. llpuknamnaas Teopus MIACTHYHOCTH | moyydecTH [ Tekcr] : yueOHuk as By3os / H. H. Manmuaun
.— 2-e u3j., nepepad. u gon. — M. : MammnocTpoenue, 1975 .— 400 c.

6. Metoj KOHEUHBIX ANieMeHTOB B TexHuke [ Teker]/O. 3enkeBud , -M., Mup, 1975

7. Karr A. M. Teopus ynpyroctu. 1970r.

8. Mutuenn A.JI. MeToa KOHEUHBIX AIIEMEHTOB JJIs1 YPABHEHUN C YACTHBIMU IIPOU3BOIHBIMU. - M.:
"Mup", 1981.

9. Crponr I, ®ukc [x. Teopust MeToga KOHEUHBIX 3MIEMEHTOB. - M.: "Mup", 1977.

JomnonHutensHas auTeparypa



1. Mexanuka nedopmupyemoro TBepaoro Tena [Tekcer] : yaeOHoe mocobue st yH-TOB : J101. M-BoM
BBICIIL U cpe. cretr. oopa3oB. CCCP / }O. H. PabotroB .— M. : Hayka, 1988 .— 711 c.

2. Maremarndeckast Teopusi miactudHocTH [ Teker] = The mathematical theory of plasticity/P. Xumn ,
-M., T'ocrexusnar, 1956

3. HucneHHble METOBI O€3YyCIOBHON ONTUMH3AMHUN PELICHUs HEIMHEHHBIX ypaBHeHui [Teker] =
Numerical methods for unconstrained optimization and nonlinear equations, Mmonorpadus//l. J>HHuC,
P. [llnabens , -M., Mup, 1988

4. Hopmsl pacueTa Ha IPOYHOCTH OOOPYIOBAHUS U TPYOOIIPOBOJOB aTOMHBIX YHEPTETHUECKUX
yctanoBok. [THAD I'-7-002-86.

5. Kamnyn A.B., Mopo3zos E.M., Ondeprera M.A. ANSYS B pykax unxkeHepa. [Ipakruueckoe
pyxoBozcTBO. - M.: 2003.

6. H.U. Jpo6simesckuii, A.E. Kucenés, B.®. Crpuxos, A.C. ®ununnos. HEFEST-M: nporpamMMHuoe
CPEICTBO Ul pacuéTa BEICOKOTEMIIEPATYPHOTO HEJIMHEHHOTO AehopMupoBanus. / MaremaTudeckoe
moznenupoBanue, 22 (2), 2010, ctp. 45-63

7. I'IlnroBuHax. MexaHuKa ynpyro-miacTH4ecKoro paspymienus. - M.: "Mup", 1993.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.
http://lib.mipt.ru/ — snexrponnas 6udbnuorexa dusrexa.

http://elibrary.ru/ - HayuHas nekTpoHHas OMOIHOTEKA.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHsTHAX HCIIONB3YIOTCA MYTBTUMEUITHBIE TEXHOJIOTHH, BKITIOUasl AEMOHCTPALHIO ITpe3eHTauni. B
MPOLIECCe CaMOCTOSATENbHOM PadOThI 00YUArONIMXCS BO3MOXHO HCIIOJIB30BAHNE TAKUX MPOTPAMMHBIX
cpeacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, U3y4arolui JaHHBIA Kypc, JOJDKEH C OJHOW CTOPOHBI, OBIAJIETh OOIIMM TMOHSITHHHBIM
anmnapaToM, a ¢ Ipyrodl CTOPOHBI, JOJKEH HAYYUTHCS IPUMEHSTh TEOPETHUECKHE 3HAHUS Ha MPAKTUKE
JUIs PEeLIEHUs IPAKTUYECKUX 3ajad.

[TockonbKy B X0/€ 3aHATHI POBOAUTCSA OOCYKICHHE COBPEMEHHBIX aKTyaJbHBIX MpoOieM (U3UKU U
SHEPreTHKHU, HE B TOJIHONW Mepe OTPAXKEHHBIX B CYIIECTBYIOIIMX y4eOHHKaxX M y4eOHBIX MMOCOOMSX,
MOCeIEeHNE 3aHATUH SIBIISIETCS] HEOOXOAMMBIM YCIIOBHEM JUISl YCIICIIHOTO YCBOGHUS MaTepuania.
VYenemHoe ocBoeHME Kypca TpeOyeT HampspKEHHOHM — CaMOCTOATENBbHOM — paboThl  CTyIEHTA.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

* YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHON JIUTEPATYPBI,

*  mpopaboTKy y4yeOHOro marepuasia (IO KOHCIIEKTaM JIKIHMH, yueOHOW M Hay4HOU JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIBHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

* TOATrOTOBKY K DK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHAMBHUIYAJIbHBIX KOHCYNAbTauui. C 1menbio yrryOJIEHHOrO M3yYeHHUs TeX WM WHBIX Pa3lesioB Kypca
CTyA€HTaM MOTYT ObITh IPEUIOKEHBI CHIEIUAIbHBIC TEMBI JUIS CAMOCTOSITEIbHON pabOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.C. Oununmos, O-p TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3 CriocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare n3yueHus OUCHUILIMHBI «YUCIEHHBIE METOIBI B MEXaHHKE Ae(OPMUPYEMOTO TBEPIOTO Tear

00yJarouics JTOIDKEH:

3HAThb:

. onpeneneHus ocHOBHbIX BenmnunH MJTT, mnocranoBku 3agau MTT:

CTaTUYCCKYI0O H

JTMHAMUAYECKYI0, B 00IIel 3-MepHOU MOCTaHOBKE M B MOHIKEHHON pa3sMEpHOCTH (TUIOCKas 3ajadva,

n3rub u T.11.);

*  TIOHSTHSI TEOMETPUYECKOW W (PU3UYECKOW HEIMHEHHOCTEH, Kak WX MPEONOJICBAIOT B YHCICHHOM
METOJIE; OCHOBHBIE MOHATHS TEOPUH TUIACTUYHOCTH;

. ocHoBHble ToOHATHA MKD, o0mas cxema NPOCTPAHCTBEHHOM AMCKPETH3alMU M TOHITHE
MPOCTPAHCTBEHHOH anmpokcumannu B MKD, TUIIBI KOHEUHBIX 3JIEMEHTOB;

* KOHCTPYKIIMIO 3aIIMTHON 00010UKH, €€ Ha3HAYeHNE U OCHOBBI (DYHKIIMOHUPOBAHHUSL.

yMeThb:

* abcTparupoBaThCsl OT HECYIIECTBEHHOTO NPH MOAEIMPOBAHUN PEAJIbHBIX (PU3UUECKUX CUTYaIIHIA;
*  [IOJB30BATHCS CBOMMH 3HAHMUSAMHU JUIA pelIeHus] (pyHIAMEHTaJbHBIX M NPUKIAIHBIX 3a1ad U

TCXHOJOTUYCCKHX 3aJa4,

¢ TPOU3BOAUTH YMUCJICHHBIC OLICHKHU I10 MOPAAKY BCIINYUHEIL,

¢ Je€J1aTb Ka4YC€CTBCHHBIC BBIBObI IIPH IMIEPEXO0AC K NPCACIbHBIM YCIOBUAM B U3YUaCMbIX Hp06neMax;

¢* BHJICTH B TCXHHYCCKHUX 3aJJa4ax (bPISI/I‘{eCKOe COACPIKAHUC,

¢ MoJy4aTb HpI/I6HI/ISI/ITeHBHyI-O OLICHKY BCJIMYMHBI UISA BBIXOAHOI'O IIapaMeTpa 3aaa4u Ha OCHOBAaHHU

JAHHBIX O BXOJHBIX [TapaMeTpax.
BJIaJeTh:

» ocHoBHbIMH noHsATHsIME M/TT 1 MKD, no3sonsiomuMy eMy MOHUMATh JIMTepaTypy MO pacuéram

3amad MJITT;

» ocHoBHbIMU NOHATUSIME MATT u MK3, no3posnsttonmmu eMy pazo0parhCsi B MEHIO KOMMEPUYECKOTO
kofa tuna ANSYS (Mozens marepuaia, Maibie ¥ Oonblme nedopMalii, THII KOHEYHOTO DJIEMEHTA,
METO/I PELICHHS HEIMHEHHOHN anre0pandeckoil CHCTEMBI);

» ocHosabIME TOHsATUsIME MJITT 1 MKD, no3sonsiomuMu eMy pa3zo0parbes B pe3ysibTarax pacuéra
CTaHIApTHBIM KoMMepuyeckuM komoM Tuna ANSYS (KOMIOHEHTH HanpsKeHMH W AeopManui,
IJIaBHBIE HANpsDKeHUS, 3P PEeKTUBHAS TUTacTHYECKast gedopmaris);

» nasbikamu onenkd H/IC B npocreiimux cinyyasx "Ha Oymare kapasnzamiom'.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

CamoctostenbHas padora. Vzyuenne nonoaHuTensHoro Marepuana. OTu€THOCTS - pedepart.

1 . MexaHuka TpeuyH U KPUTEPUH TPEITHHOCTONKOCTH.

2 . BoicokoTeMmieparypHas HOJI3y4ecTb U JUIUTENIbHAS IPOYHOCTb.

3 . KoneGanus v BOJHBI B TBEPBIX Tenax. COOCTBEHHBIC YaCTOTHI U JOPMBI KOJIcOaHU I KOHCTPYKIIHH.
4 . YucneHHbIC METO/IBbI PEIICHHS HETMHEHHBIX aJIre0panyecKuX CUCTEM.

[IpakTnueckue 3ananus:

1 . OcBoenue pacuérHoro koma HEFEST-M (ympyromnactuueckass mexaHuka). OTUETHOCTB:
pellieHre TeCTOBBIX 3aad yIPyroliacTHIecKoro Ae()OpMUPOBAHUS, PE3YIIbTaThl, OTIMCAHUE.

2 . OcBoenne pacuétaoro koga HEFEST-M. Ot4éTHOCTB: pelieHne TeCTOBBIX 3a7ad TePMOYIIPYTOCTH,
PpE3yNbTaThl, OUCAHUE.

3 . OcBoenue pacuérHoro koga HEFEST-M. OTuéTHOCTB: peleHre TeCTOBBIX KOHTAKTHBIX 3ajad
YOPYro-TUIACTHYHOCTHU TpH O0NbIINX IedhopMalusix, pe3ybTaThl, ONUCAHUE.

4 . OcBoenne pacuétHoro koma HEFEST-M. OruérHocTh: pelIeHHE TECTOBBIX 3aJad TEOpUHU
HOJI3yYECTH.

5 . JlonoyHUTENbHBIE ITIaBbI K KypCy - YHUCICHHBIE nccienoBaHus 1no teme "[lona3ydects U AnuTesbHas
npodHocTh". OTYETHOCTh - YMCIICHHBIE PAacy€Thl JABYX 3KCIIEPHUMEHTOB IO BBICOKOTEMIIEPATYPHOM
noysy4ecTu: ocHoe pactsikenue (akcnepumentsl INL, CIIIA), sxcnepument LHF-1 (SANDIA, CIIIA),
PE3YyNbTaThl, OMUCAHUE.

6 . JlonmomHMTEIbHBIC IVIaBBl K KYpCy - YHMCICHHBIC HMCCIECJOBAHUS MO TeMe "MeXaHWKa TpPEelMH M
KPUTEPUHU TPEHIMHOCTOUKOCTH". OTYETHOCTD - YUCICHHBIA pacyéT 3a/1a4 00 OnpeeieHnH KPUTEPUEB
paspyuienus (ko3dpdunment KMH, napamerp COD), pe3ynbsrarsl, OMUCaHHE.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Bonpocs! k 3x3aMeny B 9 cemectpe:

OCHOBHBIE IOHATUS : HAIPSKEHUE, MOMEHT CHIL
OcCHOBHBIE IOHATHS : IEpEMELICHHE, 1e(HOopMaIIHsL.
BremHne 1 BHyTpEHHUE CHJIBL.

®opmyna Komn, TeH30p HanpsyKeHUI

KoMnoHeHThI 1 ”HBapUAHTHI TEH30pa HANPSKECHUN.
YpaBHEHUE paBHOBECHSI.

I'maBHBIE OCH U ITIaBHBIE 3HAYEHMS TEH30pa HAMPSKECHUMN.

AN i

CBoiicTBa IMIaBHBIX 3HAYCHHH TEH30pa HAPSKCHUH.

B

TeH30p I[e(l)OpMaL[I/II/I, €TI0 KOMIIOHCHTBI 1 UTHBAPHUAHTHI.

—
=]

. FeOMeTpI/ILIeCKaH HEJIMHEITHOCTD TCH30pa ,I[e(i)OpMaLII/II/I.

—_—
—

. Ob6uee manoe ABkeHHE Tesa. TeH30p BpalleHuH.

—
NS}

. Ompenenstoniee cooTHomenne. Gu3ndeckas HEITMHEHHOCTb.

—_
[98)

. 3aKoH FYKa AJId U30TPOIMHOT0 Marcpuraia. anyrne IIOCTOSAHHBIC.

._.
o

. U_[apOBaH " ACBUATOPHAA COCTABIAIONIUC TCH30POB HaHpH)KeHI/Iﬁ u ,I[e(bOpMaI_H/II\/’I..

—_
)]

. 3axoH ['yka 1 mapoBo# U IeBHaTOPHOM COCTABIAIOIIUX TEH30POB HANPSHKEHUH U JedopMaLni.

—
[©)

. ITocTaHoBKa cTaruyeckoi 3alauu TCOPpUHN YIIPYTrOCTH.

—_
-

. FpaHI/I‘lHLIG yCJIOBUA IO MEPEMCUICHUAM JIA CTaTUYCCKOU 3alauu TCOpUH YIIPYroCTH.

—_
o)

. OHeprus ynpyroi gepopmanun. [IpuHIun BO3MOXKHBIX padoT

—
\O

. Ipunamun Cen-Benana.

\e]
(=

. 33;[&‘{8. O CTCPIKHC: BUABI HAIrpy30K.

\S]
—_

. OL[CHKI/I HaHpH)KeHI/Iﬁ B CCUYCHHU CTCPIKHA IIPU KOHHCBOﬁ Harpyske

N
\S)

. ITmockas 3aZiava: IJIOCKHEC HAIPSAXKCHUA U TNIOCKHUC ,Z[C(i)OpMaL[I/II/I.

N
[98)

. KomnonenTs! HanpspxkeHu u gedopmanuii.

)
~

. HamipsikeHne B TOHKO# TpyOe 1 TOHKOH cdepe.

N
)]

. ®opmymna Jlammaca.

[\*]
(o)}

. HOpMaJ’ILHLIe HaIpsKCHUS IIPU I/ISFI/I6€, MOMCHT COIIPOTUBJICHUA IIPU u3ruoe.



27. TepmoaedopMaliu ¥ TEPMOHATPSKEHHS.

28. Ynpyromiactuueckoe 1eopMUpOBaHUE: JUarpaMma 1e(hOpMUPOBAHUS.

29. Ilpenen TekyuecTH, KpUTEPUH TEKyUECTH, YIIPOUHEHUE, CXEMaTU3aLlUs AMarpaMMBbl.
30. OcHOBHBIE TOJOKEHHS TEOPUH MIACTUIHOCTH. [l0BEpXHOCTE TEKyUeCTH.

[Tpumep 3K3aMeHaIMOHHOTO OHieTa:

1. OcHOBHBIE IOHATHS : HANIPSHKEHUE, MOMEHT CHII.
2. Obmiee Manoe ABWXKEHHE Tena. TeH30p BpallleHUH.
3. Hampsbkenue B TOHKOU TpyOe u TOHKOU cdepe.

Bormpocs! k sx3ameny B 10 cemectpe:

Ortarel ynucieHHoro pemeHus 3agadu M/TT.

ITpocTpancTBeHHas AUCKpETU3AIMS O0JIACTH: 3JIEMEHTBI, Y3JIbl, MOJIETIb KOHCTPYKIIUU
OOmuit B MHTEPIOJIALMY B KOHEYHOM 3JIEMEHTE.

JlokanbHbIE U IT100aJIbHBIE KOOPIUHATHI.

OCHOBHBIE THITBI KOHEYHBIX 3JIEMEHTOB.

MKD3nauckperuzanus sl CTEPIKHS U MPYKUHBL.

3-yronbHbIe U 4-yronbHbIE IEMEHTHI 1-To mopsaka: ko3dduunenTs QyHKIHH GopMbr

e AN N M

[MupamuansHbie 6a3ucHbIC (YHKIIUU.

©

Ob1ee npecTaBieHre YMUCcIeHHOTo pemenus B MKO.

—_
=]

. MKD kaxk oOuuii MeTo B3BEIIIEHHBIX HEBA3Z0K

—_
—

. Marpuunbie 0003HaYCHHUS.

—_
|\

. [Ipencrapnenne TeH30pOB AePOpPMAIIUil U HAPSKSHUH B dJIEMEHTE.

—_
98]

. Y3JIOBBIE CUJIBI U NEPEMECUICHUS; DJICMCHTHBIC U ro00abHbIE BCKTOPbI U MaTpPHUIIbI.

._.
~

. llocTpoenue ypaBuenuit MKO.

—_
W

. Meron nepeMeneHui.

—_
=)

. Y4ér 00bEMHBIX CHII U TIOBEPXHOCTHBIX HAarpy30k B MKD.

—
\1

. I'paHn4HBIE YCIOBHS MO TIEPEMEIIEHHUSIM: CIIOCOOBI €T0 YHCICHHON pean3alii.

—_
o]

. IlocTraHoBKa rpaHUYHBIX YCIOBUH B Pa3HbIX Cllydasix (CUMMETPHsl, YACTUYHOE 3alLEMIICHUE).
19. Opranu3zanys BEIYUCIUTENBHOTO KA PEIICHHUS KBA3UCTAaTHUYECKOH 3a]a4H.

20. MonenupoBaHye KOHEUHBIX JeopMaliuii yepe3 TeH30p MajbiX gedopmanuii Komm.
21. Manoe BpailieHH€ dJIeMEHTa U TlyMaHOBa MPOU3BO/IHAS.

22. IlocTynaTsl TEOpUU IJIACTUYHOCTHU U UX CIEICTBUSL.

23. Mogenb Bo3Bpara Ha MOBEPXHOCTh TEKYUYECTH.

24. YpaBHeHHE TIepeMeIlleHUH pH n3ruoe.

25. TlocTpoeHne N3rHOHOTO KOHEYHOTO DIIEMEHTA.

26. YpaBHeHHs JUHAMUKH U nipuHIumI J{anambepa.

27. ITocranoBku quHamuyeckux 3agad MJITT.

28. Nuckperuzanust MKD nunamudeckux 3amad.

29. Marpuiia Macc 1 MaTpuIa BSI3KOTO JIeMII(PHUPOBAHUSI.

30. YpaBuenue sHepruu B quHamuke [ITT. YpaBHeHune coctoaHus.

[Tpumep 3K3aMeHAIMOHHOTO OMieTa:

1. Dramel yucnenHoro pemeHus 3agadu M/TT.

2. Yuér 00BEMHBIX CHII U TIOBEPXHOCTHBIX HAarpy30k B MKDO.
3. YpaBHeHHs AMHAMUKY U nipuHIUN JlanamOepa.

Kpurepun onennBanus
CryaeHT mony4aer:
otieHKy oTinuHO(10), ecii oTyYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHA.
OLICHKY OTIMYHO(9), €CIIi MOTy4eHbl OTBETHI HA TPU BOIIPOCA, €CTh OTAEIbHBIC 3aMEUaHHSL.

OIIEHKY OTIUYHO(8), €CIIH MOMyUYeHBI OTBETHI HA TPU BOMPOCA, ECTh CYIIECTBEHHBIC 3aMedaHus U (MIJIH)
OLIMOKH B BEIYUCIICHUSX.

OIIEHKY X0po1io(7), €CIIH IMOIyYeHBI OTBETHI HA J[BA BONPOCA, HET 3aMEUaHUI



OLIEHKY X0po1110(6), eciiy NOJIy4deHbl OTBETHI Ha /1Ba BOIIPOCA, €CTh OT/IEJIbHbIE 3aMEUaHuUs

OLIEHKY XopouIo(5), eciy MoydeHbl OTBETHI Ha 1B BOIPOCA, €CTh CYIECTBEHHBIC 3aMeyaHus U (M)
OIIMOKH B BEIYUCIICHUSX.

OLICHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(Al-), CCJIM ITOJIYUCH OTBCT HAa OAUH BOIIPOC, HCT 3aMCUYaHMI
OLICHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(3), CCJIM ITOJIYUCH OTBCT HAa OAUH BOIIPOC, CCTh 3aMCUAHUS

OLICHKY Hey,Z[OBJ'IGTBOpI/ITeJIBHO(z), CCJIM IPAaBUWIBHBIC OTBCTBI HAa BOHNPOCHI OTCYTCTBYIOT, HO CTYACHT
IMOHUMAET U MOKET OOBSICHUTH CMBICT BOIIPOCOB.

OLICHKY HEYJOBJIETBOPUTENIBHO(]), ecii mpaBMIIbHBIE OTBETHI Ha BONPOCHI OTCYTCTBYIOT, CTYAEHT HE
MOXeT 0OBSICHUTH CMBICIT 33JJaHHBIX BOIIPOCOB.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1K) oNbITA AESITEILHOCTH

JUis ;aHHOTO Kypca NPUHATA ClIeyolas IpoLeaypa OLleHUBaHUs:
CryneHT 1osyyaeT Tpu BOIpOCa, U TOTOBUTCS HE MEHee 45 MUHYT.

IIpy 3TOM OH MOXKET NOJB30BATHCS IPOTPAMMON  Kypca, KOHCHEKTOM JEKLIHMM U CIPaBOYHOM
JIUTEPaTypOu.
Omnpoc cryneHTa He IpeBbIAcT | aCTPOHOMHUYECKOTO Yaca.



