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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
@®J[.01 ABTOMaTH3UPOBAHHOE IPOECKTUPOBAHKE
1.0.06 MexaHnKa KOMIIO3UTHBIX MAaT€pUAJIOB, KOMITO3UTHBIX KOHCTPYKIIHA,
1.0.10 Teopuu mIacTUYHOCTH U MOJA3YUECTH 1.0.12 YnpapneHue U3HEHHBIM LIUKJIOM U3JEIHs,

1.0.08 [IpoekTupoBaHr€ YMHBIX KOHCTPYKIIHIA

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

Jucuuninnna TpeOoBanus

1.0.10 TeOpI/II/I IIACTUYHOCTH U IOJIBYUCCTHU 3HAET: OCHOBHBIC HOHATHS U IMOJIOKCHHUS PCOJIOTHH,




METOABl MAaTEMAaTHUECKOTO U KOMITBIOTEPHOTO
MOCTPOECHUS PEOJIOTHYECKUX MOJIETIEN MaTepualia u
KOHCTPYKIIMH, KIIACCUUECKUE TEOPHUH (MOICIIN)
MIACTUYHOCTHU U TIOJ3YYECTH, a TAK)KE OCOOEHHOCTH
UX peanu3aly B MaTeEMaTHYECKUX MTaKeTax
MPUKJIAIHBIX IPOrPAMM, OCHOBHBIE MTOJIOKEHUS U
MPUHIUIBI TEOPUH TUIACTUYHOCTHU U MOJI3y4ECTH;
BU/IbI U 3TAIlbl pa3pabOTKU MaTeMaTHYeCKON MOJeNn
Marepuasa; BEKTOpPHYIO (hopMy 3aIUCH TEH30POB
HanpsHKeHUH U 1eopMaliiii; OCHOBHBIE

e opMalMOHHbIE CBOMCTBA MAaTEPHAIIOB YMEET:
MPUMEHSATH TEOpHUH (MOJIETN) TUTACTUYHOCTH U
TEOPUU TOJI3YyUECTH B IPAKTUYECKUX 3a7a4ax;
COCTaBJISAITh MATPUUHYIO Moziesib MKD Heynpyroit
KOHCTPYKIIMH; TOHUMATh U OOBSICHATD
(dbeHoMeHomornYecKrue MoJIeNIi HEYIIPYTroi cpebl Ha
OCHOBE IIPHUHSATHIX AOMYIICHUH, BRIOUpATh 751
pEIIeHUS] KOHKPETHBIX MHKEHEPHBIX 3a7a4
[pEOJIOTNYECKNE MOJIEININ, TIPUBJIEKAS AJIs1 ATOTO
METOJIbl MATEMATUYECKOTO U KOMITBIOTEPHOTO
MOJICITUPOBAHUS, UACHTU(DUIIUPOBATEH TAPAMETPHI
ATUX Mozeseill IMeeT mpakTU4eCKH OTIbIT:
cocTaBiieHus1 MaTpuyHoi Moaenu MKD Heynpyroii
KOHCTPYKIIMH, TPUMEHEHHUS (PU3HUKO-
MaTeMaTU4ECKOr0 anmapara, TEOpETHUECKHX,
PACUETHBIX M KCIIEPUMEHTAIbHBIX METOJI0B
MCCJIEJOBAHUN, METO/I0B MaTEMaTHUECKOTO U
KOMITbIOTEPHOTO MOJIECIIMPOBAHUS B ITPOLIECCE
npo¢eCCHOHAIBHON AEATEIbHOCTH; COCTABICHHS
(bu3NKO-MEXaHMYECKUX MaTeMaTH4eCKUX
KOMIIBIOTEPHBIX MOJIEJIEN HEYIIPYTOM KOHCTPYKIUU

1.0.06 MexaHuka KOMIO3UTHBIX MaTEPHUAJIOB

3HAET: BBIYUCIUTEIBHBIE METOJbI U KOMIIBIOTEPHBIE
TEXHOJIOTUHU IS PEIIeHUs] HAyYHO-TEXHUUECKUX
npo0ieM, BOSHUKAIOUINX B X0/1€ TPOo(eCcCHOHATBbHON
eI TeIbHOCTH, COBPEMEHHBIE KOMMYHHUKATUBHBIE
TEXHOJIOTMH; OCHOBHBIE IIPUHIUIIBI TOJTOTOBKH
TOKJIa[a ¥ IPE3eHTalllu, 00IIMe TPUHLUIIBI U
METOZBI MATEMAaTHUECKOTO KOMIIBIOTEPHOTO
MOJIETMPOBAHUS B 0071aCTH KOMITO3UTHBIX
MaTepuaoB U KOHCTPYKLIHUN; COBPEMEHHBIE
TE€XHOJIOTMU MTPOU3BO/ICTBA KOMITO3UTHBIX
MaTepualoB U KOHCTPYKLMN; METOAbI UCTIBITAHUI
KOMITO3UTOB, 0COOEHHOCTH CTPYKTYpBI U CBOMCTB
KOMITO3UTHBIX MAaTE€pPHAJIOB 10 CPABHEHHUIO C
TPaJULIMOHHBIMU KOHCTPYKIIMOHHBIMU
MaTepualaMH; COBPEMEHHbBIE METO/IbI
MaTeMaTH4YeCKOro MOJIEIMPOBaHuUs B 001acTu
MCII0JIb30BaHMS KOMIIO3UTHBIX MaTepUajoB U
KOHCTPYKIIMI Ha MUKPO-, ME30- U MaKpOypOBHE
pacCMOTPEHMSI HEOTHOPOIHOCTEN CTPYKTYPBI U
CBOMCTB YMeeT: yMETb BBISBIISTH CyIIIHOCTh HAyYHO-
TEXHUYECKHX MPOOJIeM, BOZHUKAIOIINX B XOJI€
npodeccuOHaNbHON 1eATEeNbHOCTH, U PUBJIEKATh
U1 UX PELIeHUs] COOTBETCTBYIOUINHA (PU3HKO-
MaTeMaTH4eCKUH anmapar, IpUMEHSTh

COBPCMCHHBIC KOMMYHUKATUBHBIC TCXHOJIOT'UH,




MOHUMATh TEXHUYECKUE TEKCThl HA NHOCTPAaHHOM
SI3bIKE, IPUMEHSTH (PU3HKO-MaTeMaTHIe CKIIA
anmapar, BBIYHUCIUTEIbHbIE METOABI 1
KOMITBIOTEPHBIE TEXHOJIOTUH B TIPO(heCCHOHATBHOM
NesITeIbHOCTH [T OTIMCAHUS CBOMCTB KOMIIO3UTHBIX
MaTeprasoB U KOHCTPYKINH, IPUMEHSATh METOJIBI
MaTeMaTH4eCcKOTo U KOMITbIOTEPHOTO
MOJICIIMPOBAHNUS B TECOPETHUECKUX M PACUETHO-
HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUAX KOMITO3UTHBIX
MaTepuaioB U KOHCTPYKIINI; OIICHUBATh

(P PEKTUBHOCTH U PE3YABTaTHBHOCTH BHIOPAHHBIX
METOI0B METO/I0B MIMeeT npakTUYeCKUi OIBIT:
MOATOTOBKH JIOKJIa/1a Ha 3aJJaHHYIO TEMY H
NPE3EHTALNI; BOCTIPUATHS BUIEO MO TEMATHKE
Kypca Ha MHOCTPAHHOM $SI3bIKE; YTCHHUS
TEXHUYECKHX TEKCTOB HA HHOCTPAHHOM SI3BIKE,
npUMeHEeHUsT (PU3NKO-MaTEMaTHIECKOTO arrapara,
METOZIOB MaTEMaTH4YECKOTO U KOMITBIOTEPHOTO
MOZIETUPOBAHUS IS pa3pabOTKU KOMIIBIOTEPHOM
MOJIEJI KOMITO3UTHOTO MaTepuasia, NCIOJIb30BaHMS
METOJIOB MaTEeMaTHYECKOTO ¥ KOMIIBIOTEPHOTO
MOJICITMPOBAHUS B TECOPETHUECKUX M PACUETHO-
HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUAX KOMITO3UTHBIX

MaTepuaioB U KOHCTPYKIIMA

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUIUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
2

OO61mas Tpyao€MKOCTh AUCIUTLITMHBI 72 72

AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
[ToaroroBka k 3a4eTy 8 8
CamocTosTeIbHOE pelIeHre 3a/1a9 27,75 27.75

KoHCynbranyuy 1 NpoMeKyToYHas aTTeCTalus 4,25 4,25

Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaepkaHue TUCHMIITIMHBI

No 0 O0beM ayIUTOPHBIX 3aHITHIA IO BHIaM B 4acax
anuMeHOBaHME Pas3Ie)IOB JUCLHMUIIHHEI
paszeina p Bcero JI 113 JIP
1 Bapuannonnsie MeTobl B 3a1a4ax MITT 2 2 0 0




2  |Henuueinsle 3agaun 8 4 4 0
3 |MHTerpupoBaHue ypaBHEHUI IBUKEHUS 8 4 4 0
4 |Cerku Oiinepa 8 4 4 0
5 becceToyHbIe METOIEI 6 2 4 0
5.1. Jlekuuu
Ne Ne Koz-
nexumlpassiena HaunmeHnoBanue win KpaTkoe COAEp:KaHue JTEKIIMOHHOTO 3aHITHS BO
JacoB
| 1 Bapuannonnsie Metozsl B 3a1adax MJITT kak ocHOBa MeTOZ1a KOHEUHBIX 2
DIIEMEHTOB
[ pymimibl ypaBHEHHIA, OMTUCHIBAIONTUX TeGopMUpyeMoe TBepAoe Teo. Du3ndecku
2 2 |[HenuHeMHBIE 3a1a4u. ['eoMeTpUUEeCKU HETUHENHBIC 3aaui. MeToAbl pelIeHHs 4
HEJIMHEWHBIX ypaBHeHUH. [Iporpammuas peanu3zanus MmetonoB B makete ANSYS.
3 3 MeTo/IbI SBHOTO M HESIBHOTO MHTETPUPOBAHUS YPAaBHEHUN TUHAMUKH M HX 4
YUCJICHHAS peasin3aius
Cetounas cxeMmaruzauus Jlarpamxka u Ditnepa. Pemenue 3a1au MeXxaHUKH
4 4  |medopmupyemoro Teia Ha ceTke Dinepa. Cmemannas GopmynupoBka (Arbitrary 4
Lagrange-Eulerian formukation)
5 5 Smoothed Particle Hydrodynamics (SPH), Discrete Element Method (DEM), )
Element Free Galerkin (EFG)
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kour-
sansuspasena HanmeHnoBaHme Win KpaTkoe cofepKaHnue MPaKTUUECKOTO 3aHITH, CEMUHApa BO
JacoB
1 ) HenHHeﬁvae ypaBHEHHUsI paBHOBeCHs. MeTOIbl pellieHHs] HETMHEWHBIX CUCTEM )
YpaBHEHUI
Henunelinbie ypaBHeHHs (U3MUECKOTO 3aKOHA. METObI PEIICHHUS] CUCTEM
) ’ YpPaBHEHUH U HECTPOTUX HEPABEHCTB. HenmHeliHble ypaBHEHHUSI COBMECTHOCTH )
nedopmaruii (cimydait Oonpimux aedopmanuii). OcCOOEHHOCTH pEIICHUS U
BO3MOXKHBIE ITOIPEITHOCTU
SIBHOE 1 HesBHOE MHTerpupoBanue. O0IIas xapakTeprucTuka MeTonoB. KoneuHo-
3 3 |preMeHTHBIE U KOHEYHO-PA3HOCTHBIE cXeMbl. [IpuMepsl perieHus 3a1a4 TMHAMHUKH| 2
neopMUpPYyEMOTO TBEPIOTO TEA.
4 3 |KonTpombpHas pabora Nel 2
5 4  |MonenupoBaHUE ABUKECHHS HA CETKE Diliiepa. AIBEKIUS 2
6 4 B3aumozeiicTBre yacTeil KOHCTPYKIIUH, ONMCaHHBIX B CETKaxX Diepa 1 >
Jlarpanxa
7 5  |KonTtpoawsHas pabora Ne2 2
8 5 |Metonsl SPH, DEM, EFG 2

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

[Tonsun CPC | Cnucok 1ureparypsl (¢ yKa3aHUEM |CeMeCTp| Koz-




pas3ernos, IiaB, CTPAHHUIL) / CChUIKA Ha

peCypcC

BO
JaCcoB

[lonroroBka k 3adery

3enxeBnd, M. Yanr MeToa KOHEUHBIX
DJIEMEHTOB B TEOPUU COOPYKEHUN U B
MexaHuKe CruiomHbix cpen Karmnyn A.b.,
Mopo3sos E.M., llampaeBa M.A. ANSYS B
pykax nHxeHepa: [Ipaktnueckoe
pykoBoacTBo LS-DYNA. Theory manual

CaMOCTOSTEIIFHOE peIcHUE 3a1a4

Uepnssckuii A.O. Henunelinbie n
CBSI3aHHBIC 33]]a4M B METO/I€ KOHEUHBIX
HIIEMEHTOB

27,75

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIfA NMPOBeAeHHUsI TEKYIIer0o KOHTPOJISA YCIeBaeMOCTH,

NMPOMeKYTOUHOM aTTecTAlNH

KoHTponb kauecTBa 0CBOEHHS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH C [lonoxeHnem o OaNIbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH eSITeNIbHOCTH 00y4arOIINXCS.

6.1. Kontpoabubie meponpusitust (KM)

Yuu-
Haszeanue THIBA
Ne | Ce- Bun Makc.
KOHTpOJbHOro |Bec [Topsimox HauKcneHus: 6amioB -
KM|mecTp| koHTposs Oam1
MEpOTPUSITHS eTcs
B [1IA
3 - BEpHOE pELICHUE ¢ JOKA3aTeIbCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
. | Pemenwne 3amau c pp ’ Y 4
Texyuui T0Ka3aTeIbCTBA KOPPEKTHOCTH, 1 -
. 2 KOHTpOME | /T O/Ib30BARMEM 3 noTpeboBagack MOMOIIh Ipenogasarens, 0 aet
p KD Jlarpanxa p p ’
OTCYTCTBHE PEIIEHUS WU NPUHIUIIHAIBHO
HEBEPHOE PEILICHHE
3 - BepHOE pELICHUE C JOKA3aTEeIbCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
. | Pemenue 3amau ¢ pp ’ YTCTBY
Texymnii T0Ka3aTeNbCTBA KOPPEKTHOCTH, 1 -
2 2 HCTIOJIb30BaHUEM 3 3a4eT
KOHTPOJTb K7 Ditiepa moTpedoBaIack MOMOIIh IpenoaaBaTess, 0 -
P OTCYTCTBHE PEUICHUS WIN NPUHLIUIIHAIBHO
HEBEPHOE PEIIICHHE
3 - BepHOE peIlICHUE C JOKA3aTeILCTBOM
Pewrenue 3amau c KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
3 ) Texymuid | MUCIIOJIIB30BAaHUEM 3 [AOKasaTelbCTBa KOPPEKTHOCTH, I- saucT
KOHTPOJIb 0eCcceTOUHbIX noTpeboBangack MoMoIls npenonasatens, 0 -
METOJIOB OTCYTCTBHE PEIICHUS WU MPUHIUITHAIBHO
HEBEPHOE PEILICHHE
3 - BEpHOE pELICHUE C JOKA3aTeIbCTBOM
Moome KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
P T0Ka3aTeIbCTBA KOPPEKTHOCTH, | -
4 2 JKyTOYHAst 3a4yer 3 3a4eT
noTpedoBagachk NOMoIb npenojgasarens, 0 -
aTTecTauus
OTCYTCTBHE PELIEHUS WU NPUHLIHUIIHAIBHO
HEBEPHOE PEILICHHE

6.2. IIpouenypa npoBeneHusi, KpUTEPHUH OLlEHNBAHUS

Bun |

[Iponenypa npoBeneHus

Kpurepuu




MIPOMEKYTOYHOM OLICHUBAHUS
aTTeCTalnuu
B cootBercTBuu ¢ [lonoxenneM o 0amibHO-pEHTHHTIOBON
. B cooTBercTBUM €
saueT cucteme B IOYpI'Y, BBeneHHOI IpUKa30M peKkTopa OT 2526
24.05.2019 Nel79 ¢ usmeHeHUsAMH, BBEICHHBIMH ITPUKA30M OT HOJIO)K,GHI/ISI
10.03.2022 No25-13/09
6.3. Ilaciopt poH/Ia OLIEHOYHBIX CPEACTB
Ne
Komnerenuun Pesynbrarel 00ydenus KM
112134
OIIK-3 3HaeT: 0a30BbIC MOHITHS METOJAa KOHEUHBIX DJIEMEHTOB H | [+
OITK-3 YMmeer: TIPUMEHATD MKD nnst MmogepHU3aluy U YHU(DUKALIUN BBITYCKaeMbIX AEEn
W3JIeTTUN U UX 2JIEMEHTOB
OIK-3 HMeeT npakTUueCcKuil ONbIT: MHKEHEPHBIMU noaxogamMu K3 ananuza uznenuit u ux A
PIIEMEHTOB
OITK-5 3HAeT: OCHOBHBIE YUCJIEHHBIE METObI, MPUMEHsIeMbIe B pacuéTax MKD snemMeHTOB Aol
KOHCTPYKIIMI MallliH, PUBOJIOB, 000PY/I0BAHHUS, MEXaHUUYECKUX CUCTEM
OITK-5 'YMeeT: BBIOIHATh YHCIEHHOE MOJIETMPOBAHUE MOJIENIEH ieTalield MallluH, Aol
MPUBOIOB, 000PYIOBAHUS, MEXaHUYECKUX CUCTEM
HMeeT npakTUUECKUi OTBIT: YUCICHHOTO MOJICIIUPOBAHUS TIPH CO3IaHUU
OIIK-5 MaTeMaTU4YeCKUX MOJIeJIeil MallluH, MPUBOJOB, 000PYIOBaHUS, MEXaHUIECKUX HHH
CHUCTEM

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

IleyaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. 3enkeBuy, O. Koneunsle snemenTsl 1 annpokcumanus O. 3enkeBud, K.
Mopran; Ilep. ¢ anri. b. W. KBacosa; [Tox pea. H. C. baxsanosa. - M.: Mup, 1986. -
318 c. ni.

0) OononHumenvbHas Iumepamypa:
1.  Mopo3sos, E. M. MeToa KOHEUHBIX 3JIEMEHTOB B MEXAHUKE
paspyuienus. - M.: Hayka, 1980. - 254 c. um.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Yepnssckuii A.O. MeToa KOHEUHBIX 3J1IeMEHTOB. OCHOBBI
MPAKTUYECKOTO TPUMEHEHUS

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Yepnsasckuii A.O. Metoa KOHEUHBIX 3J1IEMEHTOB. OCHOBBI
MPAKTUIECKOTO TPUMEHEHUS



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.
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HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:
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[Tepedenp ncnonb3yeMbIx MpohecCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX

CIIPAaBOYHBIX CHUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTITHHBI

He npenycmorpeno




