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1. llesu u 3212494 AU CIUILIHHBI

U3YyYEHUE TEOPETUYECKUX OCHOB KOMIIBIOTEPHBIX METOJIOB pacueTa HanpsiKEeHUN U
nedhopmanuii B KOHCTPYKITUSX: - BApUAIIMOHHBIC (POPMYTUPOBKH 33]1a4 MEXaHUKU
nedopMupyemMoro TBEpAOIro TeNa; - HEJIMHEWHbIC 3a1a4M U METO/Ibl UX PEIICHUS; - 33141
JTUHAMHUKUA U METObI YUCIIEHHOTO UHTETPUPOBAHUS YPABHCHUN JABUKEHUSI; - OOJIBIITNE
nepemMelnenus, GpopmynupoBku Jlarpanxka u Jinepa, 6€CCeTOUHbIE METO/IBI.

Kparkoe conepxanmne TUCHMILTHHBI

B kypce uznaratorcs TeOpeTUYeCKIE OCHOBBI METOJIOB, PEAJIM30BaHHBIX B COBPEMEHHBIX
IPOrpaMMHBIX KOMIUIEKCAX pacyeTa Ha IPOYHOCTb.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HaeT: 0a30BbIE MOHATHS METOIA KOHEYHBIX
JIEMEHTOB

Ymeet: npuMensTs MKD nist MoiepHu3auu u
YHUDUKAITIN BBIITYCKACMBIX U3ETHN U X
PIICMEHTOB

HmeeT mpakTHYeCKUI ONBIT: HHKEHEPHBIMU
nmoaxonaMu KO aHann3a u3nenni U UX 3JIEMEHTOB

OIIK-3 CnocoGeH opraHu30BbIBaTh padoTy 1O
COBEPILICHCTBOBAHHIO, MOJICPHH3AIMU U
YHH(DHUKANT BBITYCKA€MBIX U3JEITUI U UX
AIIEMEHTOB

3HAET: OCHOBHBIC YHCJICHHBIC METOBI,
npuMeHsemMble B pacuétax MKDO snemeHTOB
KOHCTPYKIIMI MalllvH, TPUBOAOB, 000PYIOBaHUS,
MEXaHUYECKUX CUCTEM

'YMeeT: BBINOIHATh YUCIEHHOE MOJIETUPOBAHNE
MOJIEJIEH AeTajel MallliH, IPUBOJIOB,
000pyIOBaHUs, MEXaHUIECKUX CHCTEM

MMeeT mpakTHYEeCKUI OMBIT: YUCIEHHOTO
MOJIETTUPOBAHMS TIPU CO3JJTAHUN MAaTEMATHUECKUX
MOJIeIICH MaIlIiH, TIPUBOIOB, 000PYIOBAHHS,
MEXaHUYECKUX CUCTEM

OIIK-5 Cniocoben pa3pabaTeiBaTh aHAUTUTHICCKUC U
YHCIICHHBIC METO/IbI MPH CO3JJAHUU MAaTEMaTHUECKUX
MoJIeJIell MalluH, PUBOIOB, 000PYIOBaAHHMS,
CHCTEM, TEXHOJOTMYECKHX MPOIIECCOB

3. Mecro nucuuninubl B ctpykrype OII BO

[lepeueHb npeANIeCTBYIOMNX AUCHUTUINH, [lepeueHs nmocaenyOMMX AUCIUTLINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT
1.0.12 YnpapneHue U3HEHHBIM LIUKJIOM U3JEHs,
1.0.10 Teopun mIaCTUYHOCTH U MOJA3YUYECTH, 1.0.08 [IpoekTupoBaHU€ YMHBIX KOHCTPYKIIHM,
1.0.06 MexaHuka KOMIO3UTHBIX MaTEPHUAJIOB @®J[.01 ABTOMaTH3UPOBAHHOE IPOECKTUPOBAHKE
KOMITO3UTHBIX KOHCTPYKLNN

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSAM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IIPY OCBOCHHUH JJAHHOUN AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJIbTaTE€ OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Jucuuninnna TpeOoBanus

1.0.06 MexaHrKka KOMIO3UTHBIX MaT€pHaJIOB 3HAET: COBPEMEHHbIC KOMMYHHUKATUBHbBIE




TE€XHOJIOTMH; OCHOBHBIE IIPUHIUIIBI TOJTOTOBKH
NTOKJIa/1a ¥ IPEe3eHTalNH, OOLMe TPUHLUIIBI 1
METO/Ibl MATEMATUYECKOTO KOMITBIOTEPHOTO
MOZIEJTUPOBAHUS B 00JIACTH KOMIIO3UTHBIX
MaTEpPHUAJIOB U KOHCTPYKIIMI; COBPEMEHHBIE
TEXHOJIOTMH IIPOU3BOICTBA KOMITIO3UTHBIX
MaTEpPHUAJIOB U KOHCTPYKIIMI; METObI UCIIBITAHUN
KOMIIO3UTOB, 0COOEHHOCTHU CTPYKTYpBI U CBOMCTB
KOMIIO3UTHBIX MaT€PHUAJIOB 110 CPABHEHUIO C
TpaJULIIHOHHBIMU KOHCTPYKIIHOHHBIMU
MaTepHUaIaMH; COBPEMEHHBIE METO/IbI
MaTeMaTH4eCcKoro MOJeIMPOBaHUs B 00JIaCTH
MCII0JIb30BaHMs KOMIIO3UTHBIX MaTepUajoB U
KOHCTPYKLIMM Ha MUKPO-, ME30- U MAKPOYpPOBHE
PacCMOTPEHUS HEOJHOPOAHOCTEN CTPYKTYPBI U
CBOMCTB , BBIYUCIIUTEIBHBIE METOIBI U
KOMITBIOTEPHBIE TEXHOJIOTUY JIJISl PEIIEHUS HAYyYHO-
TEXHUYECKHX MPpo0JIeM, BOZHUKAIOIINX B XOJI€
npo¢eCCHOHAIBHON AEITETbHOCTH YMEET:
[IPUMEHATH COBPEMEHHBIE KOMMYHUKAaTUBHBIC
TEXHOJIOTMH, TIOHUMAaTh TEXHUUECKHE TEKCThI Ha
MHOCTPAHHOM SI3bIKE, IPUMEHSTH (PU3HUKO-
MaTeMaTU4ECKUH anmnapar, BhIYUCIUTENIbHbIE
METOZBI U KOMIIBIOTEPHBIE TEXHOJIOTHH B
npo¢eCcCHOHALHON AEATEIbHOCTH ISl ONTMCAHHS
CBOWMCTB KOMIIO3UTHBIX MAaT€pPUAJIOB U KOHCTPYKITUH,
PUMEHATH METObl MAaTEMAaTUUECKOTO U
KOMITBIOTEPHOTO MOJICJINPOBAHUS B TEOPETUUECKUX
U PACYETHO-3KCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIX
KOMITO3UTHBIX MAaTEPUAIIOB U KOHCTPYKIUH;
OLIeHUBATh 2(PPEKTUBHOCTD U PE3yIBTATUBHOCTD
BbIOPAHHBIX METOZOB METOJIOB, YMETh BBISABIISATH
CYIIHOCTh HayYHO-TEXHUYECKUX MpolIem,
BO3HMKAIOIIUX B X0Z€ MPO(ECCHOHAIBHOM
NIESATEIIBHOCTH, U IPUBJIEKATh JJIS1 UX PELLEHUS
COOTBETCTBYIOIIHNHA (PU3UKO-MATEeMATHIECKUI
annapar MiMeeT npakTU4eCKUN ONBIT: IIOATOTOBKHU
JIOKJIaJla Ha 3aJaHHYI0 TEMY U IIPE3CHTALNH;
BOCIIPUSATHUS BUJIEO 110 TEMATHUKE Kypca Ha
WHOCTPAaHHOM SI3bIKE; YTCHHS TEXHUYECKUX TEKCTOB
Ha UHOCTPAHHOM S3bIKE, IPUMEHEHUs (PU3HKO-
MaTeMaTU4ECKOr0 anrapara, MeTOZ0B
MaTEMaTU4ECKOTO U KOMIIBIOTEPHOTO
MOZEITUPOBAHNUS AJIs pa3pabOTKU KOMIIBIOTEPHOM
MOJI€JIM KOMIIO3UTHOTO MaTepHalla, UCIIOJIb30BaHUS
METOA0B MaTEMATUYECKOTO U KOMIIBIOTEPHOTO
MOJICIIMPOBAHUS B TEOPETUYECKUX U PACUETHO-
DKCIEPUMEHTAJILHBIX MCCIEA0BAHUAX KOMIIO3UTHBIX
MaTEpPHUAJIOB U KOHCTPYKIIUI

1.0.10 Teopuu mIacTUYHOCTH U MOIA3Y4ECTH

3HaeT: OCHOBHBIE MMOHATHUS U MOJIOKEHUS PEOJIOTHH,
METOJIBI MATEMaTHIECKOTO U KOMITBIOTEPHOTO
MOCTPOEHUS PEOJIOTMYECKUX MOJIeNIeH MaTepuana u
KOHCTPYKIIMH, KIITACCUYECKUE TEOPUH (MOJEIN)
TUTACTUYHOCTHU U MOJI3yYECTH, a TAK)KE 0COOEHHOCTH
WX pearu3alii B MaTeMaTHIECKUX TTaKeTax

[MPUKJIAJHBIX [MTPOrpaMM, OCHOBHBIC IMOJIOXKCHHUSA U




MPUHIUIIBI TEOPUH IIACTUYHOCTH U TOJI3y4ECTH;
BU/IbI U 3TAIlbl pa3pabOTKU MaTeMaTHYECKON MOJeNn
MaTepuaia; BEKTOPHYIO (hopMy 3alTUCH TEH30POB
HanpsHKeHUH U 1eopMaliiii; OCHOBHBIE

e opMaIMOHHBIE CBOMCTBA MATEPHATIOB YMEET:
MPUMEHSATH TEOpHUH (MOJIETN) TUTACTUYHOCTH U
TEOPHHU MOI3YyUECTH B MPAKTUUECKUX 33]1a4ax;
COCTaBJISATh MATPUUHYIO Moziesib MKD Heynpyroit
KOHCTPYKIIMH; TOHUMATh U OOBSICHATD
(dbeHoMeHomornYecKrue MoJIeNId HEYIIPYTroi cpebl Ha
OCHOBE IIPHUHSATHIX JAOMYIICHUH, BRIOUpATh 751
pelIeHrs] KOHKPETHBIX MH)KEHEPHBIX 3a/1a4
[pEoJIOrMuecKrue MOJIeNH, IPUBJIEKAs JJIs1 3TOTO
METObl MATEMaTHUYECKOTO U KOMITbIOTEPHOTO
MOJICITUPOBAHUS, UACHTU(DUIIUPOBATEH TAPAMETPHI
ATUX Mozesell IMeeT mpakTU4eCKH OTIbIT:
cocTaBiieHUs1 MaTpuyHoi Moaenu MKD Heynpyroii
KOHCTPYKIIMH, TPUMEHEHHUS (PU3HUKO-
MaTeMaTHUYECKOTO arnapara, TEOPETUUECKHX,
PACUETHBIX U SKCIIEPUMEHTAIbHBIX METOIOB
MCCJIEI0BAHUM, METO/I0B MAaTEMAaTHUYECKOTO U
KOMITBIOTEPHOTO MOZIEJIMPOBAHUS B IIpolecce
npodecCHOHANBHON IeITeTbHOCTH; COCTABICHHUS
(bu3NKO-MEXaHMYECKUX MaTeMaTH4eCKUX

KOMIIBIOTEPHBIX MOJIEJIEN HEYIIPYTOM KOHCTPYKIUU

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMI

paboThI
Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yue6HOM paboThI
4acoB Homep cemectpa
2
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 16 16
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
[ToxroroBka k 3adery 8 8
CaMocTOoATEIbHOE pEellIeHUE 3a1a4 27,75 27.75
KoHCynbranyuy 1 NpoMeKyTOYHasl aTTeCTalus 4,25 4,25
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

Ne | HaumeHnoBanue pa3aenoB IUCHUTUIMHBI

O0BeMm AYAUTOPHBIX 3aHATUM 10 BUJAM B yacax




paszeina Bcero JI 113 JIP
1 Bapuannonnbsie MeTobl B 3a1a4ax MITT 2 2 0 0
2 Henuuelnplie 3ama4yn 8 4 4 0
3 [HTerpupoBaHuE ypaBHEHUI IBH>KCHUS 8 4 4 0
4  |Cetku Ditnepa 8 4 4 0
5  |becceTouHbie METOBI 6 2 4 0
5.1. Jlekuun
No No Koa-
nexuuulpasena HaunmenoBanue wim KpaTkoe Cofep:KaHue JIEKITMOHHOTO 3aHITHS BO
4acoB
| 1 Bapuanmonnsie Metozsl B 3aadax MJITT kak ocHOBa MeTOZ1a KOHEUHBIX 2
DIIEMEHTOB
[‘pynmnsl ypaBHEHUH, onuchIBaloOIuX aedopMupyeMoe TBepaoe Teso. Pu3nyecku
2 2 |HenWHEWHBIE 3a7a4M. [ eoMeTpruecKy HEMMHEWHbIE 3a0a4i. MeToabl pelieHust 4
HEeJIMHENWHBIX ypaBHeHUN. [Iporpammuas peanu3zanus metooB B nakete ANSYS.
3 3 MeTo/1bl SBHOTO U HESIBHOTO MHTETPUPOBAHUS YPABHEHUM TUHAMUKHU U UX 4
YHCJICHHAs peaau3ainus
Cerounas cxemaru3zanus Jlarpanka u Disiepa. Pemienue 3a1aqy MeXaHUKU
4 4  |medopmupyemoro Tena Ha ceTke Ditnepa. Cmemannas popmynupoBka (Arbitrary 4
Lagrange-Eulerian formukation)
5 5 Smoothed Particle Hydrodynamics (SPH), Discrete Element Method (DEM), )
Element Free Galerkin (EFG)
5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI
Ne Ne Koz-
sansuspascna HaunmenoBanue uim KkpaTkoe cofepskaHue MPakTUYECKOro 3aHsTHs, CEeMUHapa BO
4acoB
1 ) HenHHeﬁHVLIe yYpaBHEHUs paBHOBECHs. MeTONbI pEeIICHHs HEIMHEWHBIX CUCTEM >
ypaBHEHUH
Henuneiinbie ypaBHeHHs PU3NYECKOTO 3aKOHA. METO/IbI peIIeHHs CUCTEM
> ) YPaBHEHUI U HECTPOTHX HEpaBeHCTB. HenmHelHble ypaBHEHUSI COBMECTHOCTH >
nedopmaruii (cayyait 6onpinx aedopmaruii). OcCoOEHHOCTH pelieHus U
BO3MOYKHBIE ITOTPEITHOCTH
SIBHOE U HesiBHOE MHTerpupoBanue. O01mIas xapakTepucTuka MetoioB. Koneuno-
3 3 |pieMeHTHBIE MU KOHEYHO-Pa3HOCTHbBIEC CXeMBI. [IpuMepsl penienus 3a1ad JTMHaMUK| 2
e opMUPYEMOTO TBEPJIOTO TEJa.
4 3 [KonrpomnbHas pabora Nel 2
5 4  MogenupoBaHue ABMKEHUS Ha CETKe Dilyiepa. AIBEKLINS 2
6 4 B3aumozeiicTBre yacTeil KOHCTPYKIMH, OIMCAaHHBIX B CETKaxX Jiiepa u 2
Jlarpanxa
7 5 |KonTponwsHas pabora Ne2 2
8 5 [Meronst SPH, DEM, EFG 2

5.3. JIaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa




Brimonuenune CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
Ilomsug CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
3enkeBud, M. YaHnr MeTo KOHEUHBIX
HIIEMEHTOB B TEOPUHU COOPYKEHUH U B
IMoroToBKa K 3a4eTy MexaHuke cruioHbix cpea Kamnyn A.b., ’ 2
MoposzoB E.M., lllampaesa M.A. ANSYS B
pykax uHxkenepa: [Ipakrnueckoe
pykoBoncTBO LS-DYNA. Theory manual
Uepnsasckuiit A.O. Henuneiinbie u
CaMOCTOSITENTbHOE PEIlICHHUE 3a/1a4 CBs3aHHBIE 327]a41 B METOAC KOHSUHBIX 2 27,75
DIICMEHTOB

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JI NIPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralnnumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
HasBanue THIBA
Ne | Ce- Bun Makc.
KOHTpPOJIBHOIO |Bec [Topsinok HauKcaeHus 6AIIOB -
KM|mecTp| koHTpoms Oann
MEpPOTIPUATHS eTcst
B [1IA
3 - BepHOE pElICHUE C JOKA3aTeIbCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
. | Pemenue 3amgau ¢ pp ’ YTCTBY
Texymnii T0Ka3aTeNbCTBA KOPPEKTHOCTH, 1 -
1 2 Hcnoab3oBaHueM | 1 3 3a4eT
KOHTPOJTb K7 TTarparoka moTpedoBazack MOMOIIh IpenoaaBaTess, 0 -
P OTCYTCTBHE PEUICHUS WIN NPUHLUIHAIBHO
HEBEPHOE PEIIICHHE
3 - BepHOE pEIICHUE C JOKA3aTeILCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
. | Pemenne 3amau ¢ pp ’ y Y
Texymnmii TOKa3aTeNbCTBa KOPPEKTHOCTH, 1 -
2 2 ucronb3oBaHueM | 1 3 3a4eT
KOHTPOITb KD Ditepa noTpeboBangack MoMoIs npenonasatens, 0 -
p OTCYTCTBHE PEIICHUS WU MPUHIUITHAIBHO
HEBEPHOE PEIICHUE
3 - BEpHOE pelIeHne ¢ J0Ka3aTeIbCTBOM
Pemenue 3anay ¢ KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
3 ) Texymuii | ucnonb3oBaHHEM 1 3 [fOKa3aTeNLCTBa KOPPEKTHOCTH, 1- Lauer
KOHTPOJIb 0eCCeTOUHBIX noTpedoBagack MOMOIIb Ipenogasatess, 0 -
METOJIOB OTCYTCTBUE PELICHUS WM MPUHIUITHAIBEHO
HEBEPHOE PEILICHHE
3 - BepHOE pEllICHUE C JOKA3aTeIbCTBOM
Mose KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
P T0Ka3aTeNbCTBA KOPPEKTHOCTH, 1 -
41 2 KYTOUHAS 3a4yeT - 3 3ayeT
aTTeCTAIHS noTpedoBagachk MoMoIk npenonasatens, 0 -
OTCYTCTBHE PEUICHUS WIN NPUHLIUITHAIBHO
HEBEPHOE pEllICHUE

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA




Bun
MPOMEKYTOUHOH [Ipouenypa npoBenenus
aTTecTaluu

Kpurepun
OLIEHUBaHUS

B cootBercTBuu ¢ [lonoxeHneM o 0amIbHO-pPEHTHHTOBOM

. B cooTBeTcTBHM C
cucteme B IOVYpI'Y, BBe1eHHOI MPUKAa30M PEKTOpPA OT

et 24.05.2019 Nel79 ¢ usmeHeHUsIMH, BBEIEHHBIMU ITPUKA30M OT ;I:)'n%j(’eifx
10.03.2022 Ne25-13/09
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne
KomrmereHnm Pesysbrarsl 00yueHus KM
12314
OIIK-3 3HaeT: 0a30BbIE MMOHATHSA METOIa KOHEUHBIX DIIEMEHTOB +H | H
OITK-3 YMmeer: TIPUMEHSTD MKD nns MmoaepHU3aluy U yHU(UKALUN BBIITYCKaeMbIX AN
W3JEJIAN U UX DIIEMEHTOB
OITK-3 MMeeT npakTUUECKUI ONbIT: NHKEHEPHBIMU noaxonamMu KO ananuza nznenuil u ux AERn
PIIEMEHTOB
OITK-5 3HaeT: OCHOBHBIE UHCIICHHBIE METO/IBI, pUMeHsieMble B pacuétax MKD anemeHTOB ANk
KOHCTPYKIMI MallliH, IPUBOJIOB, 000PYI0BaHUS, MEXaHUYECKUX CUCTEM
OITK-5 'YMeeT: BBINOJIHATh YHCIEHHOE MOJICIMPOBAHUE MOJIEIIEH JIeTalell MalllvH, Aol
MPUBOJOB, 00OPY/IOBAHUS, MEXaHUYECKHX CHCTEM
lMeeT NpaKTUYECKUI OIBIT: YACIEHHOTO MOACINPOBAHUS IIPY CO3/1aHUN
OIIK-5 MaTeMaTU4EeCKUX MOJIEJIei MalliH, IPUBOAOB, 000pYIOBaHUs, MEXaHUUYECKUX HAHH
CUCTEM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAUYeCKOe M HH(POPMaIHOHHOE 0O0ecreyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAas TuMmepamypa:
1. 3enkeBuy, O. Koneunsle anemenTsl 1 annpokcumanusa O. 3enkeBnd, K.
Mopran; I[lep. ¢ anm. b. M. KBacoga; Ilox pen. H. C. baxanosa. - M.: Mup, 1986. -
318 c. un.

0) OononHumMenbHAs IUMepamypa:
1. Moposos, E. M. MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE
paspyumenus. - M.: Hayka, 1980. - 254 c. un.

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 68 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1.  UYepnssckuii A.O. Metoa KOHEUHBIX 3J1IeMEHTOB. OCHOBBI
IIPAKTUYECKOTO MMPUMEHEHUS

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma.
1. UYepnsasckuii A.O. MeTon KOHEUHBIX 371€MEHTOB. OCHOBBI
PaKTUYECKOTO MPUMEHEHHUS



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onucanue
JTUTEPATypPhl AJIIEKTPOHHOU
dhopme
MeToauueckue . |YepnsiBckuii A.O. HenuHelinble U CBSI3aHHBIE 33]1a4U B METOJIE
JIEeKTPOHHBIN ) .
1 ocoOus JUIst aTaor KOHEYHBIX 21eMEHTOB - YensOounck : M3narenbckuii Lentp FOYpIY,
CaMOCTOSTEIILHOMI [OVp['Y 2021, 67 c.
paboTHI CTy/ICHTA p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000570115

HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

Her

[Tepedenp ncnonb3yeMbIx MpohecCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX

CIIPAaBOYHBIX CHUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTITHHBI

He npenycmorpeno




