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Annoranus PIIJI «MaTtemaTnyeckoe MoeIMpOBaHUE

NMPOLECCOB MPOU3BOACTBA CTPOUTEIbHBIX MATEPHUAJIOB U U3/1EJINID)

JucuuminHa «MaTtemaTruyecKkoe MOJIEIMPOBAaHUE MPOLECCOB IMPOU3BOACTBA
CTPOUTENIbHBIX MATEPUAIIOB M U3JICTUN» MpeJHa3HAYeHa JJIsl acClIUPAaHTOB, 00y4a-
foluxcs 1no HampasiieHuto nmoaArotoBku 08.06.01 TexHuka U TEXHONOTUU CTPOU-
TeIbCTBA, Mpoduiib « CTpOUTEIbHBIE MAaTEpUANIbl U U3EeNuUs». TPyI0EMKOCThb JKC-
IUTUTMHBI — 3 3aueTHble eauHulbl (108 akajgeMHuyecKrux 4acoB), BKJIFOYAET B ceOs
18 yaca nexuuii, 18 yaca mpakTUYECKUX 3aHATUNA U 72 4aca caMOCTOATEILHOM pa-
0othl. [IpoMexxyTOouHast aTTecTalusi NPOBOAMUTCS (PopMe 3adyeTa B UETBEPTOM Ce-
Mectpe. Jucuuminna «MaTeMaTuueckoe MOJACIUPOBAHUE MPOIIECCOB MPOU3BOJI-
CTBa CTPOUTENILHBIX MAaTEPUAIIOB U U3JICTNI» BXOJUT B BAPUATUBHYIO YacTh y4eO-
Horo maHa b1.B.JIB.1.2 u sBasieTcst AUCIUIUIMHOMN 1O BBIOOPY.

JucruminHa o0ecrieyuBaeT BHICOKUM YPOBEHb OBJIQICHHS aclIUpaHTaMH CO-
BPEMEHHBIX METOJIOB MAaTEMATHYECKOIO MOJICIMPOBAHUS IPOLIECCOB MPOU3BOJI-
CTBa CTPOUTEJIbHBIX MaTEPUAIOB U U3JICTUMN, YTO MO3BOJISIET UM UCMOJb30BaThH J0-
CTUKEHHUSI MUPOBOM HAYKH B HAyYHO-UCCIEAOBATEIBCKOW M IPENOJaBaTEIbCKON

JACATCIBHOCTH.

He.]'lb AUCHUIIJIMHBI ABJISICTCA OBJIaJCHUC METOJaMHU MaTEMAaTHYCCKOE MOJEC-

JMPOBAHKE MPOIIECCOB MPOU3BOJICTBA CTPOUTEIBHBIX MATEPUAJIOB U U3/ACIINN.

3amauu TUCUMILTHHBI:

1. monmydeHue mpeACTaBIeHUM OO0 OCHOBHBIX METOJIaX MaTEeMaTUYeCKOTO
MOJEIUPOBAHUE MPOLECCOB MPOU3BOACTBA CTPOUTEIBbHBIX MATEPUATIOB U U3JIEIUH,
MOCTPOCHUU MATEMATHYECKUX MOJEJEH OCHOBHBIX IMPOIECCOB C MOMOIIBIO MPO-
IPAMMHOI'0 KOMIUIEKCA PEeAIM3YIOIIEro METOIbl KOHEUHbIX 35ieMeHTOB (MKD).

2. yCBOGHHE TPHUHIIMIIOB pa3pabOTKU U OCOOCHHOCTEH MOJIb30BATEIHCKOTO
uHTepdeiica mporpaMMHOT0 KOMILJIEKCA;

3. mpuoOpeTeHUs HABLIKOB PEIICHHS 3a7a4 MaTeMaTHYECKOTO aHaJu3a,
MPUMEHHUTEILHO K MOJICIIMPOBAHUIO MPOIECCOB MPOU3BOICTBA CTPOUTEIHHBIX Ma-

TEPUAJIOB U U3IEIUN;


https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0

4, (I)OpMI/IpOBaHI/IG IMPEAINIOCHUIOK AJId KOMIIBIOTCPHOI'O HMCCICAOBAHUA 3aaa4

TeX o0yiacTel ucciaenoBaHus, KOTOPbIE COOTBETCTBYIOT HAyYHOW TEMAaTHKE aciu-

paHTa.

I[JBI YCIICHIHOI'O M3Y4YCHUS AUCHOUIIIINHBI «MaTtemaTuueckoe MOJCINpPOBa-

HHC IIPOLICCCOB IIPOU3BOJACTBA CTPOUTCIIBHBIX MATCPUATIOB U H3I[€J'IHI>1>) y o6yt1a-

IOIMMUXCA OOJDKHBI OBITH C(i)OpMHpOBaHBI cieayromue mnmpcaBapuTCIbHbIC KOMIIC-

TCHIINU:

— CIIOCOOHOCTh MOACIHUPOBAHUA IIPOLHCCCOB IIPOU3BOACTBA 3(1)(1)CKTI/IBHI>IX

CTPOUTCIIbHBIX MATCPUAJIOB C HUCIIOJIB30BAHUEM MCCTHOI'O ChIPbS WM OTXOHOB IIPO-

MBIITJIICHHOCTH,

— CIIOCOOHOCTh MOACIUPOBAHUA YIIPABJICHUA @HSHKO-XHMH‘{GCKI/IMI/I IIpo-

[[eCCaMu CTPYKTYpOOOpa30BaHUSI U TEXHOJIOTUEH MOJIyYEHUS HOBBIX CTPOUTEIb-

HBIX MAaTCPHUAJIOB;

— CIIOCOOHOCTH MOACIIMPOBAHUA MCXAHHWYCCKOI'O HAIPYXCHHUA U BO3,Z[€I>'I-

CTBH Oprmammeﬁ cpeabl A oOecreunBaTh BBICOKHUX 9KCIITyaTallMOHHBIX

CBOMCTB HOBBIX CTPOUTEIBHBIX U3EIUN U KOHCTPYKIIUH.

[Tnanupyemblie pe3ynbTaThl OOyUYeHUS IO JAaHHOW AMCIUIUIMHE (3HAHUSA, YMe-

HUS1, HABbIKK), COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJibTaTaMU OCBOEHHUS 00pa3o-

BaTEIbHOM MPOTPAMMBbI, XapaKTEPU3YIOT ATanbl (HOPMUPOBAHUS CIETYIOIINX KOM-

METEeHIUH (3JIEeMEHThI KOMIIETEHIINM ).

Kon u popmynuposka
KOMIIETeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIIETEHIMH

I1IK-1 PazpaboTtka Teope-

TCOPECTUUCCKHUE OCHOBBI MATECMATHYCCKOIO0 MOJCIUPOBa-

THYECKHX OCHOB MONy- | 3HAeT HHE TPOIECCOB MPOU3BOJICTBA CTPOUTENHHBIX MaTepHa-
YeHHs,  COCTaBOB W JIOB Y W3JIENTHI
UPUHIAIIOB MPOU3BOA- BBITIOJIHUTE Pa3pabOTKy MaTeMaTHIEeCKOW MOJICITH IS
CTBa b dexTHBHBIX Vateer HCCIICIOBAHHS TEOPETHYECKMX OCHOB TOJIYYCHUSI, COCTa-
CTPOUTEIIPHBIX MaTepHa- BOB M IPHUHIIUIIOB TPOM3BOACTBA 3P (HEKTUBHBIX CTPOHU-
JIOB C WCIOJIB30BAHUEM TENLHBIX MATEPHAIOB
MECTHOTO ChIPbSi B OTXO- » ™

0011eif METOMKON MOJICTUPOBAHUS PA3IMIHBIX TEXHOJIO-
JI0B IPOMBIIIJIEHHOCTH

Bnaneer THYECKUX TIPOIIECCOB MPOM3BOJICTBA d(PPEKTUBHBIX CTPO-

UTENbHBIX MaTEPUAIIOB
[K-2 CriocoOGHOCTh - OCHOBBI MAaTEMAaTHYECKOTO MOJIEIMPOBAHKE MPOIECCOB,
YIPABJIATH (usuko- BIMSIONINX Ha CTPYKTYpOOOpa3OBaHWE CTPOMTEIBHBIX




Kox u ¢popmysmpoBka
KOMIIeTEeHIIUH

Jtanbl GOPMUPOBAHUA KOMIETEHIMHT

XUMHYECKHUMH  TIPOIIeC-
caMu CTPYKTYpooOpa3o-
BaHUS W TEXHOJIOTHEH

MaTepUaloB U U3ICIIUN

BBITOJIHUT Pa3pabOTKy MaTeMaTH4ecKoi MOJIENH Mpoliec-
COB, BJIMSIOUIMX Ha (DPU3MKO-XMMHUYECKHE IPEBPAIIECHUS

TOJTYYEHMs HOBBIX CTPO- | YMECT npd  HOPMUPOBAHHU CTPYKTYPHl MATEPUANOB C 3ajaH-
UTCIIPHBIX MATCPUATIOB HBIM KOMILIEKCOM CBOMCTB
pa3pabOTKON M KOMIBIOTEPHOM peanu3anueidi MaTeMaTH-
YeCKHX MofeNed (U3NKO-XUMHUYECKUX MPEeBpaIleHHH
paafeet CTPYKTYpOOOpa3oBaHus MMPU MPOHM3BOJICTBE, IepepaboTKe
Y OKCILTyaTaluu CTPOUTEIBHBIX MATCPHAIIOB
[TK-3 T'oToBHOCTH 0OOEC- OCHOBBI MaTEMAaTUYECKOTO MOJICIUPOBAHUE (PUZUKO-
[eYMBaTh BBICOKHE O3KC- | 3HAET MEXaHHUYECKAX IPOLECCOB (HOPMUPOBAHMS CTPYKTYPHI
[UTyaTal[HOHHBIC  CBO¥- MAaTepHajIoB C 3aJaHHBIM KOMIUIEKCOM CBOMCTB
CTBd HOBBIX CTPOHTCIIB- BBIMIOJIHUT Pa3pab0TKy MaTeMaTHISCKONU MOIETH (DU3UKO-
HBIX  M3ACIHMH W KOH- | yyeer MEXAHUUYECKAX IPOLECCOB (DOPMUPOBAHMS CTPYKTYPHI
CTPYKUHMH TP MCXaHH- MAaTepHasIoB C 3aJaHHBIM KOMILUIEKCOM CBOMCTB
YECKOM HArpyXEHUH U > > o
BO3NEHCTBHH OXpYKaio- pa3paboTKOi u KOMITBIOTEPHOH pearsalueli MaTemaTH-
et cpebl YECKMX MOJeeH (DH3MKO-MEXaHUYECKUX, THIPOJHHAMU-
BJIAJICET YECKHMX, adPOJMHAMUYECKMX M Je()OPMAIMOHHBIX Iapa-

METPOB, IPHU NPOU3BOACTBE, NEPepabOTKE U IKCILTyaTa-
LMY CTPOUTEIBHBIX MaTEpHAIOB

I[JBI (1)OpMI/IpOBaHI/I$I BBIICYKA3aHHbIX KOMHeTeHHHﬁ B paMKax JUCHHIIJIMHBI

«MartemaTtudeckoe MOACIUPOBAHHUC ITPOLCCCOB IIPOU3BOACTBA CTPOUTCIILHBIX Ma-

TEpHUAJIOB U H3I[CJ'IPII>1» MNPUMCHAIOTCA CIACAYIOIUEC MCTOAbI aKTHUBHOI'O / HHTCpPaK-

TUBHOTO OOyUYEHHUSI: TIPE3CHTAIIUU, KEHC-TEXHOIOTHH, TPOOIEMHBIC JIEKITUH, METO]T

aHaJIn3a KOHKPETHBIX CHUTYallMid, METOJ Pa3bIPbIBAHUS POJIEHM, METOJ] UIPOBOTO

IIPOU3BOJICTBEHHOTO IIPOEKTUPOBAHUS, MO3TOBOM IITYPM, HUHTEPAKTUBHOE 3aHATHE

C IPUMCHCHHUCM BUACOMATCPHUAIIOB, 1 AP.

[[Iupokoe nmpuMeHEHHE MOTYUYal0T METO/IbI: KPYIJIbI€ CTOJBI (IUCKYCCHH, JE-

0aTbl), TeMaTUYeCKHe KOH(EpEHIIUH, JEIOBbIE WUTPbl, UMUTUPYIOIIUE pPEabHbIE

YCI0BHUA IIPOBCACHUA MATCMATHYCCKOI'O MOACIMPOBAHHA IIPOLOCCCOB ITPOU3BOI-

CTBa CTPOUTCIILHBIX MATCPHUAJIOB U HS)ICHI/Iﬁ.




I. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTHU KYPCA

(18 gac., B TOM 4yHcie 6 yac. ¢ HCIOJIb30BAHMEM METOA0B AKTUBHOI0 00y4eHMs)

PA3JIEJI 1. BBeageHue B MaTeMaTH4YeCKOe MOAeJUPOBAHME IPOIECCOB
NPOM3BOACTBA CTPOMTEJIbHBIX MATEPUAJIOB U U3euii (4 yaca)

Tema 1. OcHOBBI CHCTEMHOI'0 aHAJIU3a U MoJeupoBanus (1 vac.). Dramnbl
CUCTEMHOT0 aHajlu3a, CYUIECTBYIOIIME MOAXOIbl aHAIN3a CHCTEMBI, MOHSITHE O
MOJICTIMPOBAHUH, KIAacCU(PUKALMA MOJIENCH, OCHOBHBIE JTambl M MPUHIIMUIIBI
MOJEIUPOBAHUS.

Tema 2. IlonsiTne 0 Maremarudyeckod crarucruke (1 wac.). 3agaum
MaTE€MaTUYeCKOM  CTAaTUCTUKH,  YeTbIpe  dTama, o0JacTH  IPUMEHEHUS
CTATUCTUYECKUX METOJOB OOpabOTKM  JIaHHBIX, METOJ  MHOKECTBEHHOM
KOPPEJSILHUU.

Tema 3. Maremarudeckoe  MOAeJIMPOBAHME  CTPOUTEIBHO
TexHosornyeckux 3aaad (1 gac.). [lonsrue o nmonuHome, OTKIUKE, (paKTOpax U
YPOBHSIX BapbHpOBaHUsA, (PAKTOPHOM IMPOCTPAHCTBE, NEPBUYHAS CTATUCTUUECKAs
00palboTKa pe3ynbTaToB dKCIEpUMEHTa. MaTteMaTuueckasi MOJENb HKCIIEPUMEHTA,
METOJI HAUMEHBIIINX KBAJIPATOB, TUCIIEPCUOHHAS MATPUIIA OLEHOK, KPUTEPUU IS
ONTUMAJIBHOTO TUJIAHUPOBAHMS, TJIAHbI JJIsl TOCTPOEHUSI JIMHEHHBIX W HEMOIHBIX
KBaJpaTUYHBIX MOJENEH, TUIaHbl JJIsl MOCTPOCHHS MOJMHOMHHAIBHBIX MOJEIEH
BTOPOr0 TOpPSAJIKA, PETPECCHOHHBIA aHANU3 MOJENW, aHaJUu3 MaTeMaTUYECKON
MOJENIM, pEIIEHWE ONTHMM3AaLMOHHBIX 33]a4, MPUHLUUII WMHUTALUOHHOTO
MOJIEJINPOBAHUS,

Tema 4. MoaesupoBanue B IPOM3BOJACTBE CTPOUTEIbHBIX MATEPUAJIOB H
maeanid (1 wac.). Mojaen JIMHEHHOrO MPOrPaMMUPOBAHUSA, HEIUHEHHBIE
MOJENM, MOJAEIU JTUHAMUYECKOrO0 MPOTPAaMMUPOBAHUSA, ONTUMHU3ALMOHHBIE
MOJIEJIM, MOJENU YIpPABIICHUS 3alacaMmy, LEJIOYUCIEHHBIE MOJENIH, LHUQPOBBIE,

BCPOATHOCTHO-CTATUCTHUUYCCKHC, rpa(bnqecm/le, CCTCBBIC.



PA3JIEJI 2. MojaeJupoBaHue OCHOBHBIX TEXHOJOIMYECKUX IPOIECCOB
NMPOM3BOJACTBA ¢ MOMOIILI0 mporpaMmmbl ANSYS. (8/6 yacos)

Tema 1. ANSYS nporpammMa KOHEYHO3JIEMEHTHOI0 AHAJN3A 00LIEro
Ha3HaveHnus: (1 yac/lyac). Drambel co3gaHust U pa3BuTus nporpammbl ANSYS,
anbTepHaTtuBHbIE TporpaMMbl, ANSYS Kak 3aKkOHUEHHas cpena, BKIIIOYAIOIIas B
ce0st TBEPAOTEIBLHOE MOJICTUPOBAHUE, MTPENPOLIECCUPOBAHUE, PEIIEHUE, TOCTIPO-
1eCCUpOBaHME, rpaduueckoe OTOOpAKEHUE PE3yJIbTATOB, BO3MOXHOCTh ONTHUMH-
3allMM TIPOEKTa. OTambl pelleHus 3anady ¢ npumeHeHueM MKD cpeactBamu
ANSYS. Ocnonsie Moy ANSYS .

Tema 2. IIlpoBeaeHue CTAMMOHAPHOTO TEMJIOBOI0 AHAJIN3A NMPH MOMOIIU
moayJsi SteadyState Thermal (1 uyac/luac). CranpoHapHas TerIonepeaaya.
KoHTakTHasi TEMIONPOBOJHOCTh. 3a7auM TEIUIOBOTO aHalli3a, CTallMOHapHas Terl-
joriepesaya, MaTpHIla y3JOBBIX TeMIeparyp, AOMYIICHUs, (u3ndeckas MOJEIb,
3aKOH TEIUIONPOBOAHOCTH Dypbe, aHATU3 TEIUIONEpPEaud, T€OMETPUUECKUE MO-
JIeJIi, CBOMCTBA MaTepUaJIOB MPHU TEIUIOBOM aHAJIM3E, MOJIENb U TUIbI KOHTAKTa,
TEIUIOBOM TMOTOK. TpH THUMa TEIJIOBBIX HArpy30K TEIUIOBOTO aHAIM3a, TEIUIOTa,
aauabaTUYECKHUE YCIOBHS, TEIJIOBbIE TPAHUYHBIE YCIIOBHUS.

Tema 3. Pemienue 3a1a4yu 0 HanpsisKeHHO-Ae(OPMHPOBAHHBIX COCTOSI-
Husx (1/1 vac). OCHOBHBIE IIarM KOHCTPYKIIMOHHOTO aHaiu3a. TUuIllbl aHaiu3a.
Ananmu3 «Stress Branchy» (pacuet nanpsbkenunit). “Verify Materials” (u3mMeHuTh Ma-
Tepuanbl) Bkiangka “Engineering Data” (cBoiicTBa maTepuasioB). 3akperieHUe U
Harpy3ka mojienu. [IpoBeneHue pacueToB U MPOCMOTP PE3YIbTATOB.

Tema 4. KoOHCTPYKIMOHHBIM aHAJU3 CTpoUTeJbHOro wu3aenans (1
yac/luac). Haxoxaenue HanpspkeHus, AeopMaIliK U 3armaca IpoYHOCTH dJIEMEH-
TOB KOHCTPYKLHMH CTPOUTEIBHOTO wu3aenus. JlomymieHus (uU3nYeckol MOJCIH.
Tun 3akperuiennst 6e3 TpeHus (frictionless support). Kontposns 3a BenmudauHoM mpe-
peMemennii. Idextol qedopmanmu. KosadduimeHnt 3anaca mpouyHOCTH.

Tema S. IlpoBeaeHue ruAPOAMHAMUYECCKOT0 AHAJIM3A MPU MOMOIIM MO-
ayas Fluid Flow CFX (2 yac/24ac). 3HaKOMCTBO ¢ OCHOBHBIMH BO3MOKHOCTSIMU
texHosiorun ANSY'S CFD na npumepe MeTojja KOHEUHBIX 00bEMOB B paMKax T'H-

POAMHAMHUYCCKOTO aHalln3a Ha IPHUMEPEC I'PaBUTAIMOHHOIO 6CTOHOCMCCI/IT€H$I, B



nporpamme ANSYS CFX. Texnonoruss ANSYS CFD u u3BecTHble TPOTpaMMHBIE
mpoaykTel ANSYS CFX u ANSYS FLUENT. OcHoBHBIE (PYHKITUU MOJyJICH, pe-
niaemMbie mpoosieMbl U dTanbl aHanuza. Ctpykrypa moayns CFX. Moaenu Buxpe-
BOM Bsi3KocTH. Mojienu HanpsbkeHus: PeitHonbica. Buxpessie mogenu. Crnenuain-
3UpPOBaHHbIE MOYJIH. MOAYIM JJI CO3[JaHUsI TEOMETPUH, PACUETHOM CETKH, IIpe- U
MOCT-IIPOLIECCUHTA.

Tema 6. [IpoBeaenue a’poauHaAMU4YeCKOro anaausa (2 yac). [Ipumene-
Hue moayna CFX nis nmpoBesieHUsT a3p00IMHAMUYECKOr0 aHaiu3a (B TOM YHUCIE C
Y4€TOM MPOIECCOB TEIJI000MEHA) JIEMEHTa Ha MpUMepe CYLIWIBHOTO armapara B
cucreme ANSYS. OcHOBHBIE (DYHKIIMHM MOJYJEH, periaeMble MPOOIEeMbl U 3TaIlbI
ananuza. Ctpykrypa moaynsa CFX. Monenu naMuHapHOTO U TypOyJIEHTHOTO I10-
TOKa ra3oB. Buxpessie Moaenu. Crnenyain3upoBaHHble MOAYIH. Moayiau s co-

3AaHuA TCOMCTPHUH, pacquHOﬁ CCTKHU, IIPC- U ITOCT-IIPOLICCCHUHIA.

PA3JAEJI 3. MexaucuuiniMHapHble pacderbl. BcecmoMorarejbHbIE HHCTPY-
MeHTBI 1 cpeacTBa ANSYS (6 gyac)

Tema 1. TexHosiorusi ABHKYIIUXCA CeTOK (2 yac). MoaenupoBaHue ¢ yde-
TOM JABUXeHUs, Aedhopmainiuu ceTok. KoHlenus CBI3aHHbIX PACYETOB TUMA «THUJI-
pPOJIMHAMHKA - BSI3KOCTb» WJIM «a’pOJMHAMHKA - TEII00OMeH». Peanuzanus mpaH-
HOM KOHIIeNIuu Ha ocHOBe komIuiekcoB ANSY'S (mpounoctHol ananu3 u CFX).

Tema 2. IlpenpoueccopHass moaroroBka kK pacdery (2 uac). Co3nganue
CETKHM U3 KOHEYHBIX 3JIEMEHTOB JJISI TBEPJIBIX TE€JI, HOBEPXHOCTHBIX TEJ, OJTHOMED-
HBIX TeJl. TpaHcasuus reoOMETPUIECKOM MOJEIHU, COCTOSIIEN U3 OJTHOTO TEOMETPHU-
YECKOT0 00BEKTa, COCTMHEHNE B OJHOW JIeTajud HECKOJIbKUX PA3HOPOIHBIX T€O-
METPUUYECKUX OOBEKTOB, 3aJITaHME CBOWCTB MaTe€pUalioB, KOHTAKTHbBIC DJIEMEHTHI U
MOBEPXHOCTH, BU3Yyalln3allMs KOHTAKTOB, T€HEpaIUs CETKH, IUIOTHOCTh CETKH, JIO-
KaJIbHOE M3MEHEHHE IUIOTHOCTU CETKH, TeKCaroHaJIbHAsI CETKa, BHIOOP pacUETHBIX
napameTpoB

Tema 3. IlocTnpoueccuHroBasi 00padorka pe3yabTraToB (2 yac). OOpa-

00TKa pe3yabTaToB Mpu nomoiiu cpeacts noctapoueccopa CFXPost. [IpoBenenue



PaCd€TOB Ha MHOTOIIPOLCCCOPHBIX CTAHIMUAX HIIM KJIACTCpax (FOMOF@HHBIX, rere-

POr€HHBIX ), PEKUM pacrapaieIMBaHuUs,.

II. CTPYKTYPA U COJAEPKAHUE IPAKTUYECKOMN YACTH KYPCA

(18 gac., B TOM 4HcJj€e 6 yac. ¢ HCNOJIb30BAHUEM METOI0B AKTUBHOI0 00y4YeHMsI)

JlabopaTtopHbie padoThI - He MPEeAyCMOTPEHbI
IIpakTuuyeckue 3ansaTust (18/18 uac.)
3ansaTue 1. Crpykrypa ANSYS (2/2 yaca). 3HaKOMCTBO C IpOrpaMMoun
ANSYS. OcHOBHBIE MOAYIH U HUHCTPYMEHTHI, BBIOOP pacyETHOTO MOZYJS O]
BBIIIOJIHEHHE KOHKPETHOM MCCIEN0BATENBCKON 3aaul. BiMsHre TEXHUYECKHX Ma-
paMeTpoB NMPUMEHSAEMOW BBIYMCIUTEIbHON TEXHUKH JIJISl PEIICHUS MOCTAaBIEHHBIX
3a1a4. BeiBox u aHann3 pesynbTaToB. OnpeneraeHue CTENeH TOYHOCTH MOJIy4EH-
Horo pewmeHnss MKD. 3agaun uMnopTa u 5KCIOpTa JaHHBIX, CBSI3b C IPYTUMU IIPO-

TPaMMHBIMH ITPOTYKTAMH.

3ansaTue 2. Moayas Static Structural nis npoBegeHHs] CTATHYECKOIO
KOHCTPYKIIMOHHOTO aHaiau3a (4 vaca). [Ipumenenue monyns Static Structural
JUISl IPOBEJICHNS CTATHYECKOTO0 KOHCTPYKIIMOHHOTO aHAjIn3a CTPOUTENBHOW KOH-
CTPYKLIMH B mpolecce u3roroninenus. [Ipumenenue monyns Static Structural ms
HAXO0XKJIECHUS HamnpspKeHUH, JedopManuu M 3araca MPOYHOCTH 3JIEMEHTOB KOH-

CTPpYKIMH CTpOHTeHbHOﬁ KOHCTPYKIHH B IIPpOHCCCC N3IOTOBJICHUA.

3ansaTue 3. Moayab Steady-State Thermal nis npoBenenusi crannoHap-
HOI0 TemnaoBoro anaausa (4 yaca). [Ipumenenue moaynsa Steady-State Thermal
JUISL CTallMOHAPHOTO (YCTAaHOBUBILETOCs) TEIJIOBOTO aHAIN3a CYIIUJILHOTO armapa-
ta. [Ipumenenne monyns Steady-State Thermal nnst ananuza npoiieccoB Teruione-
penauu, KOHBEKINHU, u3nydeHus. OnpenencHue KO3PPUIIMEHTOB TEIJIONepeIadn.

[Tpumenenue momyns Steady-State Thermal ams pacdera TemriepaTypHBIX MOJIEH



3anstue 4. Moayas CFX niisi npoBeeHusi THAPOAUHAMUYECKOT0 aHAJIU-
3a (2 4yaca). [Ipumenenune moxyns CFX s mpoBeaeHHs THAPOAHUHAMHUYECKOTO
aHaju3a Ha MPUMEpPE IPaBUTAIIMOHHOTO OeToHOCMecuTeNs. [IpuMeHeHue MomyJs

CFX st HaxOoXJIeHHs HanpshkeHuid PeliHonbaca, CKOPOCTH T€UEHUS, BI3KOCTH.

3anstue 5. Moayas CFX 1151 npoBeieHrsi a3pOAMHAMMYECKOr0 AaHAJIHN3a
(2 4aca). Ilpumenenue monyns CFX mis mpoBeaeHUs a’pOJUHAMHYECKOTO
aHaJiu3a TPOIIECCOB CYIIKM MaTepHajia Ha NPUMEpPE CYIIWIBHOIO ammapara c
y4deToM mpolueccoB termiooomena. Ilpumenenne monyns CFX nnsa HaxoxaeHus
MapaMeTpoOB YCTAHOBUBILIETOCS JIAMUHAPHOTO WIH TypOYJIE€HTHOIO MOTOKA ra3os,
OIPEJICIICHUE CKOPOCTH IIepeHoca KUIKOCTH. [locTaHoBKa 3amauu, pacyeTHas
MOJIEJb: PAcYET TEIUIOBBIX HATPY30K, PACUET MapaMeTPOB CYIIMJIBHOIO arapara,

PE3YIIbTAaThl, BBIBOABI.

3ansaTue 6. MexaucuUMIUIMHAPHbIE pacyeTbl. BcemoMorartejbHble WH-
cTpymMeHThl U cpeacrBa ANSYS (4/4 yaca). MoaenupoBaHue ¢ yueToM jaedop-
MallMM CETOK Ha MPUMEpPE CBSI3aHHBIX PACUETOB THUIIA «TUAPOJMHAMHUKA - BS3-
KOCTh». MojenupoBanue ¢ ydeToMm aedopMallid CETOK Ha MpPUMEpPE CBSI3aHHBIX

pacdcTOB THUIIA «a3pOAUHAMHUKA - TEII000MEH».

[TepBoe u mIecToe 3aHIATHE MPOXOIUT C MUCIOJB30BAaHUEM METO/Ia aKTUBHOTO
oOy4eHHMs — aHalu3 KOHKPETHBIX curyanui (case-study). Meron anammza
KOHKPETHBIX CHUTYallMil pa3BUBAET CIIOCOOHOCTh K aHAU3y peajbHbIX HAyYHBIX
3amad. CTaakuBasCh C KOHKPETHOM 3a/1aueii, aCHUPAHT JTOJDKECH ONPEICTUTh: B UeM
3aKJII0YaeTcsl MpoOJemMa, NMPeNoKUTh METOJbl PeIleHUs NaHHOW 3aladu. DTOT

OIIBIT HE3AMEHUM B MOCJIEAYIOMIEN CAMOCTOATEIBHON HAYYHOM €SI TEIIbHOCTH.

III. YYEBHO-METOIANWYECKOE OBECIHHEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCSI
VY4eOHo-MeTonuyecKkoe 00ecreyeHne CaMOCTOATEIbHOW paboThl 00yuaro-

muXCsa 1Mo JUCHHUIIIINHEC «MaremaTuueckoe MOACIUPOBAHHUC IIPOLOCCCOB IIPOU3BOA-



CTBa CTPOUTENBHBIX MaTEpUaIOB M U3ZCIHUI» MPEACTaBICHO B MPUWIOKEHUU | u
BKJIFOYAET B ceO4:

— IUTaH-Tpa(UK BBITOJHEHUS CAMOCTOATEIBHOM pabOThI MO NUCIHILTUHE, B
TOM YHCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KKIOMY 3a/1aHUIO;

— XapaKTepUCTHKA 3aJaHUil NJIs CaMOCTOSTENbHOW paboThl 00ydYaroIUXCs
¥ METOJMYECKHE PEKOMEH/IAIlMHU 10 UX BBIIIOJHEHUIO;

— TpeOOBaHUS K TPEACTaBICHUI0O U O(OPMIICHUIO DPE3YJIbTAaTOB CaMOCTOS-
TEIbHOMN paboThI,

— KPUTEPUHU OLIEHKH BBIITOJIHEHHS CAMOCTOSATEIBHOM paOOTHI.

IV. KOHTPOJIb JOCTUKEHUSA IHEJIN KYPCA

Ne KoHnTtponmpyemslie Konpl, HaumeHOBaHuE U OneHouHbIE CpECTBA
n/m paszensl / TeMbI sTanbl GOPMUPOBAHUS TeKyIIHit IPOMEKYTOHHAS
JUCIUTUTUHBI KOMITETCHITH I KOHTPOJIb aTTecTaIus
1 BBenenue B TIK-1 3HaAeT CoOecemoBanre | THoBbIE
MaTeMaTU4YeCcKoe 3a1aHus Ha
MOJIeTTUPOBAHUE yMeeT 3auer
MIPOIIECCOB
MIPOU3BOJICTBA BJIaJICeT
CTPOUTETBHBIX
MaTepuanoB U
15631 (112171
MonenupoBaHue oc- [IK-2 3HAET CobecenoBanrie | TumoBble
HOBHBIX TexHosornue- | [1K-3 3aaHUs HA
) CKHX TPOIIECCOB MPO- yMeeT 3a4er
M3BOJICTBA C IOMO-
IO POTPAMMBI BIIAJICET
ANSYS.
Mesk IHCIHILTHHAPHEIS TIK-2 3HaeT CobecemoBanre | THIOBBIE
pacuersl. Bcmomora- IIK-3 Sa/IaHI Ha
3 TEJIbHbIE HWHCTPYMEH- ymeer sader
TBI u cpencTBa
ANSYS BIIAJICET

TunoBele KOHTPOJIBHBIE 3aJaHUsI, METOAMYECKUE MATEpPUAJIbI, ONPEICIISIONINE
MPOIEAYPHI OIIEHUBAHUS 3HAHUW, YMEHHI U HABBIKOB U (WJIM) OMbITA AESITEIBLHOCTH,
a TaKXKe KPUTEPUHM M TOKa3aTeM, HEOOXOJUMBIC JIi OIEHKW 3HAHWM, YMECHUH,
HABBIKOB W XapaKTEPHU3YIOIIUEe 3Tambl (OPMUPOBAHUS KOMIETEHIIMH B MpOIIECCEe

OCBOCHHMsI 00pa30BaTEIHHON MTPOTPaMMBI, TIpeACcTaBieHb! B [Ipunoxenun 2.
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TunoBble 3aJaHUsI HA 3a4eT:
1. TlocTtaHOoBKa 3aa4yu MOJEIMPOBAHUS MPOIECCOB MPOU3BOJICTBA HA TIPUMEPE
CYIIWJIBHOW YCTaHOBKH.
2. llocraHoBKa 3aJa4yy MOJEIUPOBAHUS MTPOLECCOB NPOU3BOJICTBA HA IIPUMEPE
MEJILHUIIBI.
3. IlocraHOoBKa 3324y MOAEIUPOBAHUS ITPOLECCOB MPOU3BOJICTBA HA IIPUMEPE

I'paBUTAIUOHHOT'O CMCCHUTCIIA.

V. CIIMCOK YYEBHOM JIUTEPATYPHI 1 UH®OPMAIIMOHHO -
METOIUYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTeparypa
1. MaremaTtnueckoe MOACIUPOBAHNE XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB:
yuebHoe nmocobue 11 By30B / A. M. I'ymepos; Cankrt-IletepOypr: Jlans, 2014. -
176 c.
OK Hb IB®YVY: http://lib.dvfu.ru:8080/lib/item?1d=chamo:731567 &theme=FEFU

2. MaremaTtuyeckoe MOAEIMPOBAHNE MIPOLECCOB B MAITUHOCTPOCHUU: yUeo-
Hoe nocobue s By3oB / B. B. Kanrun, B. H. MepeTiok; Crapsiii Ockon : THT,
2017.-323 c.

OK Hb IB®YVY: http://lib.dvfu.ru:8080/1ib/item?id=chamo:842099 &theme=FEFU

3. Jlekuun mo ANSYS/LS-DYNA u ocnHoBam LS-PREPOST c¢ npumepamu

pelieHus 3a1a4 B Tpex Jactax: [Kypc jekuuil]| B 3 u.: u.1/ A. C. KpaBuyk, A. N.

KpaBuyk ; benopycckuii rocynapcTBeHHbIN yHUBepcuTeT. Munck, 2013. - 61 c.

OK Hb IB®YV: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk6.pdf

4. Jlekmun mo ANSYS/LS-DYNA u ocuoBam LS-PREPOST ¢ mpumepamu
perieHus 3a1a4 B Tpex Jactsx: [Kypc jgekmuii]| B 3 4.: u.2/ A. C. KpaBuyk, A. .
KpaBuyk ; benopycckuii rocynapcTBeHHbINM yHUBEpcuTeT. MuHCKk, 2013. - 123 c.
OK Hb JIB®Y: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk7.pdf

5. Jlexuun no ANSYS/LS-DYNA u ocnoBam LS-PREPOST c¢ npumepamu

perieHus 3a1a4 B Tpex Jactsx: [Kypc jgekmuii]| B 3 4.: 4.3/ A. C. KpaBuyk, A. U.

KpaBuyk ; benopycckuil rocytapcTBeHHbIN YyHUBEpcuTeT. MuHck, 2013. - 74 c.
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OK Hb IB®YV: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk8.pdf

JlonoJiHMTE IbHAA JTUTEpaTypa
1. ABepuenkoB, B. 1. OcHOBbI MaTEMaTHYECKOTO MOJEIUPOBAHUS TEXHUYE-

CKHMX cucteM: yuebHoe nocobue / B. 1. Apepuenkos, B. I1. ®demopos, M. JI. Xeii-
¢en. bpsuck : BpsHCKuI rocygapcTBEHHBIM TeXHUYECKUH yHUBepcurtet, 2012. -
271 c.

OK Hb IB®YV: http://www.iprbookshop.ru/7003.html

2. KoctiokoBa, H. 1. OcHoBbl Matematuueckoro mogenupoBanus / H. M. Ko-
CTIOKOBA. - 2-€¢ u3l.. - M. : Unrepuer-Yuusepcuter Uudpopmannonusix TexHono-
ruit (MHTYUT), 2016. - 219 c.

OK Hb IB®V: http://www.iprbookshop.ru/73691 .html

3. KomnpioTepHoe MOJEIUPOBAHUE TEXHOJIOTMUYECKUX IPOLIECCOB IMUIIEBBIX
IIPOU3BOJACTB: yueOHoe mocobue st By30B / A. B. Ilepebeitnoc. Bi-k.: U3a-Bo
JlalIbHEBOCTOYHOTO TEXHHUYECKOTO PbIOOXO3siiicTBEHHOrO yHHMBepcuteTa, 2010 -
145 c.

OK Hb IB®YV: http:/lib.dvfu.ru:8080/lib/item?id=chamo:416341&theme=FEFU

VI. METOINYECKHE YKA3AHUA
MO OCBOEHUMIO IUCHUTIJIMHBI
1. Jlekuun mo ANSYS/LS-DYNA u ocnHoBam LS-PREPOST c¢ npumepamu
pemieHus 3a1a4 B Tpex vactsx: [Kypc jgekmuii]| B 3 u.: u.1/ A. C. KpaBuyk, A. U.
KpaBuyk ; benopyccknii rocynapcTBeHHbIN yHUBEepcuTeT. MuHCK, 2013. - 61 c.
OK Hb JIB®YV: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk6.pdf
2. Jlexnuu mo ANSYS/LS-DYNA u ocunoBam LS-PREPOST c¢ mpumepammu

peuieHus 3a1a4y B Tpex vacTsax: [Kypc gekuuid| B 3 4.: 4.2/ A. C. KpaBuyk, A. 1.
KpaBuyk ; benopycckuil rocytapcTBeHHbIi yHuBepcuTeT. MuHck, 2013. - 123 c.

OK Hb IB®YV: http:/srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk7.pdf
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3. Jlektmu mo ANSYS/LS-DYNA u ocnoBam LS-PREPOST c npumepamu

pelieHus 3a1a4 B Tpex vactax: [Kypc gekmuii] B 3 4.: 1.3/ A. C. KpaBuyk, A. W.

KpaBuyk ; benopycckuii rocyapcTBeHHbIM YHUBepcuTeT. MuHck, 2013. - 74 c.

OK Hb JIB®Y: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk8.pdf

VII. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UIA
N ITPOT'PAMMHOI'O OBECIIEYEHUA

MecTo pacnonox’eHus: KOMIbIOTEPHON TEXHUKH,

Ne Ha KOTOPOW YCTAaHOBIIEHO IPOrPAMMHOE [lepevens mporpaMMHOTO 00eCTICUEeHUS
n/m obecrnieueHne, KOJTMIECTBO pabOINX MECT

1. | 690922, IIpumopcKuii Kpaii, r. BlaanBocCTOK, Microsoft Office - nmunensus Standard Enrollment Ne
ocTpoB Pycckuii, momyoctpos CanepHbli, 62820593. Jlata oxonuanus 2020-06-30. Pogutenbckas
nocenok Asike, 10, kopryc A, aya. A1017 ?ggrpsaMt}\/[la C:zrmpéls 3 H49231495. ToproBuiii MOCPETHUK:

N "Softline Trade" Homep 3aka3a TOProBoro mocpe-
p P ) ESET NOD32 Secure Enterprise Kontpakt NeDA-
091-18 ot 24.04.2018.
Cyo0munen3uonnoe cornamenue Blackboard Ne
2906/1 ot 29.06.2012.

2. | 690922, ITpumMopcKHii Kpaii, T. BraausocTok, Microsoft Office - munensus Standard Enrollment Ne
ocTtpoB Pycckuii, momyoctpos CanepHblid, 62820593. Jlata oxonuanus 2020-06-30. Pogutenbckas
nocenok Asike, 10, kopryce E, aya. E605 ?ggrpsaMt}\/[la C:zrmpéls 3 H49231495. ToproBulii MOCPETHUK:

"Softline Trade" Homep 3aka3a TOProBoro mocpe-
thle6Ha;{ AYANTOPHS JUIA IPOBEACHAS 3aHsa- | - "1 000570047 10
THH JICKIMORHOTO THIIA, TPYTITTOBDIX H HHAH- ESET NOD32 Secure Enterprise Kontpakt NeDA-
BUAYaJIbHBIX KOHCYJIbTallUU, TCKYIICTO KOH- 091-18 oT 24.04.2018.
TPOJIs ¥ IPOMEKYTOUHOM aTTECTALIHH. Cyo0munen3uonnoe cornamenue Blackboard Ne
2906/1 ot 29.06.2012.
3. | 690922, TIpumopckuii kpaid, r. BnmaguBocToxk, Microsoft Office - nunensus Standard Enrollment Ne

octpoB Pycckuii, monyoctpoB CanepHslif,
nocenok Askc, 10, kopryc E, ayn. E604a.
Aynutopust 1151 CAaMOCTOSTENIbHON padoThI
aCMHPaHTOB, pabo4nX MecT - 4.

62820593. Jlata okoruanus 2020-06-30. Pogurenbckas
nporpamma Campus 3 49231495. Toproselil TOCPEIHUK:
JSC "Softline Trade" Homep 3aka3a TOproBoro nocpe/-
Huka: Tr000270647-18.

ESET NOD32 Secure Enterprise Konrpakt NeDA-
091-18 ot 24.04.2018.

Cyo0munen3uonnoe coriamenue Blackboard Ne
2906/1 ot 29.06.2012.

VII. MATEPUAJIbHO-TEXHUWYECKOE OBECNIEYEHUE
JUCHUTIINHBI

HaumenoBanne 060pyJ0BaHHBIX
No MOMEILEHUH U TIOMENEHUN JJIS

I/II | caMocTosTeNbHON paboTHI C yKa-
3aHUEM ajpeca

[lepeueHb OCHOBHOTO 000PY/IOBAHUS

1 | 690922, [Tpumopckwii Kpaid, r. | YueOHas mebenb Ha 15 pabounx mect, Monobnok Lenovo
BrnaguBocrok, octpos C360G-134164G500UDK — 15 mT.

Pycckuii, nmosryoctpos
CanepHublii, mocenok Asikce, 10,
kopmyc A, ayn. A1017
Aynuropus s

1 mT.

WnterpuposanHsiii cencopHblil quciuield Polymedia FlipBox -

Konup-npunTep-nBeTHOH ckaHep B e-mail ¢ 4 motkamu Xerox
CaMOCTOSTEIILHON pa6OTI>I WorkCentre 5330 (WC5330C -1 H_[T.).
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ACIIMPAHTOB.

690922, TIpuMopckuit Kpaid, T.
BrnaauBocTok, ocTpoB
Pycckuii, momyocTtpos
CanepHnslii, mocenok Asike, 10,
kopmyc E, ayn. E604a.
AynuTtopus nis
CaMOCTOSITEIBHOM PadOTHI
aCIHPAHTOB.

O6opynoBanue:

Yuebnas mebens Ha 4 paboumx MecTa,

Kommerorep Lenovo C360G-i3-4130T 4GB DDR3-1600
SODIMM (1x4GB) 500 GB, xraBuatypa, KOMITBIOTEpPHAS
MeIb - 3 mT; Xerox WorkCentre 5330 (WC5330C-1 mt.)

690922, IIpuMopckuit Kpaid, T.
BnanuocTok, octpoB Pyc-
CKHUH, momyoctpoB CarepHslii,
mocenok Asikc, 10, kopmyc E,
ayn. E605

VYuebHast ayautopust 1Jist Ipo-
BEJCHU 3aHATHH JIEKIIMOHHO-
rO TUIA, TPYNIOBBIX U HHIY-
BHUyaJbHBIX KOHCYJBTALUH,
TEKYIIETo KOHTPOJIS U IIpoMe-
JKyTOYHOM aTTeCTaluu.

YuebHas mebens Ha 16 pabounx MecT, MecTo mpernoaaBaTesis
(ctom, cTyn),

MyJIbTUMEeTUAHBIN TpoekTop OptimaEX5421 — 1 wt; ayamo
yemwmutenb QVC RMX 850 — 1 miT; kosioHKH — 1 11T; HOYTOYK;
UBII — 1 wT; HacTeHHbIH 3kpaH; MUKpodoH — 1 wT. [locka
ayTUTOPHAS.

690922, IIpumopckuit Kpai, T.
BrnaauocTok, octpoB Pyc-
CKHii, moyocTpoB CarnepHbli,
nocenok Asikc, 10, kopmyc E,
ayn. E605a

ITomelenue a5t XpaHeHUS U
po(UIaKTHKH yaeOHOTo 000-
pyJOBaHUS

YyeOHas meOenb Ha 1 pabouee MecTo

B nensx obecrieyenust criennaibHbIX YCIOBUN 00yU€HUs: MHBAIUIOB U JIULL C
OrpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 31aHua 000pya0BaHbI
nasjaycamu, JudTaMu, NOJbEMHUKAMU, CIEIHUAaIU3UPOBAHHBIMU MECTaMU, OCHa-
IICHHBIMU TabauukamMu  UH()OpPMAIIMOHHO-

TYyaJICTHBIMUA KOMHAaTaMH,

HABUTALIMOHHOMN TTOIIEPKKH.
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Hpunoxenne 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EJIEPALINN
®denepalibHOE rOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXXEHEPHAS IIKOJIA

YYEBHO-METO/IJUYECKOE OBECINNEYEHUE CAMOCTOSTEJABHOM
PABOTbBI OBYYAIOIIUXCA
o JucuuIuIinge «MareMaTH4ecKoe MoJAeJJMPOBaHHe IIPOLECCOB

IMPOMU3BOJACTBA CTPOUTCIbHBIX MAaTECPHAJIOB H H3I[CJIHFI»
Hanpasiienue noaroroBku
08.06.01 TexHMKa 1 TEXHOJIOTHY CTPOUTELCTBA
[Ipodune «CrpontenbHbie MaTepuaIbl 1 H3ACTUDY
Popma nNoAroTOBKH (04HAas)

BaaauBocTok
2018
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ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 TUCHUIJINHE

Ne Jara/cpoku Bbl- | Bua camocrositesib- IIpumepHbIe dopma
n/n MOJIHEHHU S HOM padoThI HOpPMbI BpeMEHH KOHTPOJIA
HA BbINOJHEHHE

1 1-6 Hememu [IpopaboTka 24 qaca KoncnexkT nexkmuit
Marepuaia pasjaena |

2 7-12 uenenu [TIpopabotka 24 qaca KoncnexT nexmui
Marepuaia pasuena 2

3 13-17 nenenu [IpopaboTka 24 yaca KoncnekT nekiuii

MaTepuaia pasjena 3

MeTtoauyeckue yKa3aHusi 0 OPraHU3ANUN CAMOCTONATEILHONH PadoThI
OcBoeHHE MaTepuaja Mo TeMaTUKe JAUCHUIUIMHBI MPEANoaraeT BBITOJIHE-

HHUE CaMOCTOSTEIILHOW pabOThl aclMpaHTaMHu, KOTOpasl MpU3BaHa yrIIyOWTh W 3a-
KPEIUTh KOHKPETHBIC TCOPCTHUYECKHUE W NMPAKTUYCCKHE 3HAHUS, IOJydYeHHBbIC Ha
ayJTUTOPHBIX 3aHATHIX.

B paMkax caMOCTOSTEIIEHOM TOJATOTOBKH K 3aHATHSIM aCIHPAHTBI CAMOCTOSI-
TEJBHO U3YYaIOT BOIPOCHI TIO MPOUIEHHBIM TeMaM, UCTIONB3YS TIPH 3TOM YICOHYIO
JUTEepaTypy U3 TMpenjaraéMoro CIucKa, MEPHOANYSCKHE TIeYaTHhIC W3IaHus,
HAYYHYIO ¥ METOJUYECKYI0 HHPOpPMAIUIO, 0a3bl JaHHBIX WHHOPMAITMOHHBIX ceTei
(MuaTepuer u ap.).

Cnucok METOIUYECKUX YKa3aHUM 11 CAaMOCTOSITEIbHON pabOThI CTY/ICHTA:

1. Jlekuuu mo ANSYS/LS-DYNA u ocunoBam LS-PREPOST c¢ mpumepamu
pemieHus 3a1a4 B Tpex vactsx: [Kypc jgekmuii]| B 3 u.: u.1/ A. C. KpaBuyk, A. U.
KpaBuyk ; bemopycckuid rocyiapcTBeHHbIN yHHBepcuTeT. MuHnck, 2013. - 61 c.
rpad.

OK Hb IB®YV: http:/srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk6.pdf

2. Jlekimn mo ANSYS/LS-DYNA u ocnoBam LS-PREPOST c¢ mpumepamu
pelieHus 3a1a4 B Tpex Jactsx: [Kypc jgekmuii]| B 3 u.: u.2/ A. C. KpaBuyk, A. W.

KpaBuyk ; benopycckuii rocynapctBeHHblil yHuBepcuret. Munck, 2013. - 123 c.
rpad.
OK Hb IB®YV: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk7.pdf
3. Jlekuun o ANSYS/LS-DYNA u ocnoBam LS-PREPOST c¢ npumepamu
pelieHus 3a1a4y B Tpex vacTsax: [Kypc aekuuid| B 3 4.: 4.3/ A. C. KpaBuyk, A. U.

KpaBuyk ; bemopycckuii rocygapcTBeHHbld yHUBEepcuTeT. MuHck, 2013. - 74 c.

rpad.
OK Hb JIB®Y: http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/kravchuk8.pdf
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IMpunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EJIEPALINN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHXEHEPHAS HIKOJIA

P®OH/J OINEHOYHbLIX CPEJICTB
0 JMcuuIvInHe «MaTeMaTH4ecKoe MOAeJJMPOBaHue IIPOLEeCCOB

NMPOMU3BOJACTBA CTPOUTCIbHBIX MaTECPHUAJTIOB U 1/13)16.111/1171»
Hamnpasiienue noaroroBku
08.06.01 TexHMKa 1 TEXHOJIOTHH CTPOUTENBCTBA
[Ipodune «CrpontenbHbie MaTepuaIbl 1 H3ACTUDY
dopma NoAroTOBKHM (04HAsA)

BiaaaguBocTok
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ITACIIOPT ®OHJJA OHEHOYHbIX CPEJICTB
no aucuuiuinie «MareMarnyeckoe MoAeJIHPOBaHHeE MIPOLECCOB MMPOU3BOACTBA CTPOUTEIbHBIX MATEPUAJIOB M U3/ETHI»

dopmupyemMbie KOMIIETEHIIUN

IIK-1 Pa3padoTka TeopeTH4eCKUX OCHOB MOJIyYeHHsI, COCTABOB M NPUHIIMIIOB NPOU3BO/JCTBA
3((peKTHBHBIX CTPOUTEIbHBIX MATEPUAJIOB € UCIOJIb30BAHUEM MECTHOIO ChIPbSl U 0TXO/I0B MPOMbIILIIEHHOCTH

Ilnanupyemsle
pe3yJbTaThbl 00yueHus ™
(Tmokazarenu JOCTHKEHUS

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHHUs

3a/IaHHOTO YPOBHS OCBOE- 1 2 3 4 5
HUSI KOMIICTCHITHH)
3Haer: OtcyrcTBHe | @parMeHTapHbIE 3HaHusa | O0ume, HO He CTpyKTypupo- | ChopmupoBanHsle, HO coaepxka- | ChopMUpOBaHHBIE —CHCTEMa-
TEOpETUYEeCKUEe OCHOBBI Marte- | 3HaHUH TEOPETUYECKUX OCHOB MaTe- | BAaHHBIC 3HAHUS TEOPETUYECKUX | IIME OTAENbHBIC TPOOEIbl, 3HAHUS | THYECKUE 3HAHHs TeopeTHye-
MaTHYeCKOro  MOJEIHpPOBa- MaTHYECKOTO  MOJIETMPOBA- | OCHOB MAaTEeMaTHYECKOTO MOJE- | TEOPETHYECKHX OCHOB MareéMaTH- | CKHX OCHOB MaT€MaTHYECKOTO
HHE IPOIIECCOB IPOU3BOJICTBA HHE TIPOLIECCOB MPOM3BOJ- | JIMPOBAaHHE IPOLECCOB IPOU3- | YECKOTO MOJCIUPOBAHHE MPOLEC- | MOJACIHPOBAHHE  MPOLECCOB
CTPOUTENBHBIX MaTepPHa-JIIOB U CTBa CTPOMTENBHBIX MaTepHa- | BOJACTBA CTPOUTEIBHBIX MaTe- | COB MPOM3BOJCTBA CTPOUTENIBHBIX | MPOU3BOJCTBA CTPOUTEIBHBIX
171631 (N1 1707 JIOB U M3NIEJINH pHa-JI0B U U3JIENUi MaTepua-jJoB U U3JEIUl MaTepua-JoB U U3JIEJINI
YwMmeer: OrcyrcrBue | YacTuaHO ocBOeHHOE yMeHHe | B memom ycnemHoe, HO He cu- | B memom ycnemnoe, Ho conepxka- | ChopMupoBaHHOE yYMEHHE
BBHIMIOJIHUTE Pa3paboTKy Ma- | yMeHHH BBIMIOJHUTE Pa3pabOTKy Ma- | CTeMaTW4eckd  OCYIIECTBIsie- | Iiee OTAeIbHbIe MPOOeNbl yMEHHUE | BHIMONHUTH pa3paboTKy mare-
TEMATUYeCKOH MOJIENN  JUIs TEMaTU4eCKOW MOJENH JUIs | MO€ YMEHHUE BBITIONHUTH pa3pa- | BHITOJHHUTh pPa3pabOTKy MaTeMa- | MaTHUYECKOW MOJENH JUIsi WC-
UCCJIEJIOBAaHUS TEOPETUIECKHX UCCIIEZIOBAHUSL  TeopeTnde- | O0TKy MaTeMaTHYeCKOW Moe- | THYECKOW MOJENH IS UCCIIe0Ba- | CIEJOBAaHUS  TEOPETUYECKHX
OCHOB TOJIyYECHHUS, COCTa-BOB CKHX OCHOB TIOJIyYECHUS, CO- | JIU JUISl UCCIIECOBAHUS TEOPETH- | HUS TEOPETHYECKUX OCHOB TIONIy- | OCHOB TOJIyYEHHS, COCTaBOB H
W TPUHIMIOB IPOU3BOJICTBA CTa-BOB W NPUHIIMIIOB MPOU3- | YECKUX OCHOB IOJyYeHHUs, CO- | USHHS, COCTABOB M NPWHIIMIIOB | IPUHIIMIIOB MPOM3BOICTBA
3 HEKTHBHBIX CTPOU-TEIBHBIX BOJICTBA 3G PEKTUBHBIX | CTABOB W MPHHIMUIIOB TPOU3- | IPOU3BOJICTBA 3¢ deKTUBHBIX | 3)(HEKTUBHBIX CTPOU-TEIBHBIX
MarepuaaoB CTPOHU-TEIBHBIX MAaTEPUAJIOB | BOACTBA I(P(PEKTUBHBIX CTPOU- | CTPOM-TEIBHBIX MaTEepPUAIOB MarepuaioB
TEJNBHBIX MATEPUAIIOB
Baaneert: OrcyrcrBue | dparmenTapHoe mpuMeHeHne | B memom ycnemHoe, HO He cu- | B memom ycmemHoe, HO cofepka- | YCIenmHoe W CHCTeMaTHYe-
o0IIell METOAMKON MOJIETUPO- | HABBIKOB HaBBIKOB OOIIEH METOAMKHU | CTeMaThyeckoe  NPUMEHEHHE | IIee OTHACNIbHBbIC MPOOEebl, IpUMe- | CKOe NPHUMEHEHHE HaBBIKOB
BaHUs Pa3IMYHBIX TEXHOJO- MOJEIIMPOBAHNS PA3IMYHBIX | HABBIKOB OOIIEH METOJMKH MO- | HEHHE HaBBIKOB OOILIEH METOOUKH | 00Ield METOIMKH MOZAEIHPO-
THYECKUX TPOIECCOB IPOU3- TEXHOJIOTHUYECKHMX TMPOIIECCOB | JICTMPOBAHUS PA3IUYHBIX TEX- | MOJCITUPOBAHUS PANIMUHBIX TEX- | BAHUS Pa3IMYHBIX TEXHOJOTH-
BojicTBa 3¢ dekTuBHBIX cTpO- NpoM3BOJCTBa d(PPEKTHUBHBIX | HOJIOTMYECKUX TPOIECCOB MPO- | HOJIOTUYECKUX TPOILECCOB MPOU3- | YECKHX TPOLECCOB MPOU3BOJI-
UTEIBHBIX MaTepHaIoB CTPO-UTEJIBHBIX MaTEPUAIOB | M3BOACTBA 3(p(PEKTUBHBIX CTPO- | BoACcTBa  APQPEKTUBHBIX  CTPO- | cTBA  APQEKTUBHBIX  CTPO-
UTEIHLHBIX MaTEPHAIIOB UTEILHBIX MAaTepPHAaJIOB UTEITbHBIX MaTEpPHAJIOB
lkasa oueHUBaHUS HEYIOBJIe- | HEYIOBIECTBOPHUTEIHLHO YIIOBIIETBOPHUTEIHLHO XOPOIIIO OTIMYHO
(cooTHOIIEHUE C TPaaWLHOH- | TBOPUTEIb-

HBIMU (QOpPMaMH aTTECTALIUH)

HO
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IIK-2 Cnoco0HOCTDh YNIPaBAATH GPU3MKO-XMMHUYECKHUMH MPOLECCAMHU CTPYKTYPOOOPa30BaHuUs

U TEXHOJIOTueH MOJIY4Y€HHMHA HOBBIX CTPOUTECJIbHBIX MaTe€puajioB

ILnanupyemsle
pe3yabTaThbl 00yyeHus ™
(Tmoxazarenu JOCTHIKCHUS

Kpurepun oneHuBanus pe3yibTaToB 00y4eHuUst

3aJIaHHOTO YPOBHSI OCBOE- 1 2 3 4 5
HUSI KOMITETCHITHN )
3Haer: OtcyrctBue | dparMeHTapHbIE 3HaHug | O6mme, HO He CTpyKTypupo- | ChopmupoBanHble, HO conep- | ChopMUpOBaHHBIE CHUCTEMa-
OCHOBBI MaTeMaTH4YecKoro | 3HaHUH OCHOBBI MaTeMaTHUYECKOTO | BAHHBIC 3HAHHWS OCHOBBI Marte- | )Kallue OTHeNbHbIE MPOOENbl, | THUYSCKUE 3HAHUS OCHOBBI Ma-
MOJEINPOBaHNE  MPOLECCOB, MOJEINPOBaHNE MPOIECCOB, | MATHYECKOTO  MOAEIHPOBAHME | 3HAHMWSA OCHOBBI MaTeMaTH4e- | TEMaTHYECKOTO MOJENINPOBa-
BIMSIOLINX HAa CTPYKTYpOOO- BIUSIONIMX Ha CTPYKTYpO- | MPOLIECCOB,  BIMAIOIIMX  HA | CKOIO MOJEIMPOBAHME MPOLEC- | HUE MPOLECCOB, BIUSAIOMMUX Ha
pa3oBaHHE CTPOUTEIHHBIX Ma- 00pa3oBaHKE CTPOUTEIBHBIX | CTPYKTYPOOOpa3OBaHUE CTPOHU- | COB, BIMSIONIMX HA CTPYKTY- | CTPYKTypooOpa3oBaHUE CTpO-
TEPUATIOB U U3JECINN MaTEepHasoB U U3IEIUI TEJIbHBIX MaTepHalioB W H3Je- | poOOpa3oBaHUE CTPOUTENIBHBIX | UTETIBHBIX MAaTEpPHAIOB U H3-
B850 MaTepHaOB U U3JIEIUI Jeauit
Ymeer: OtcyrcrBue | YacTmuHO OcBOeHHOE yMe- | B memom ycmemrHoe, HO He cu- | B menom ycmemrnoe, Ho conep- | ChopmupoBanHoe yMeHHe
BBHITIOJIHUT Pa3pabOTKy Mmare- | yMEHHI HUE BBIMOJHUT Pa3pabOTKy | CTEMAaTHYECKH OCYIIECTBIIIEMOE | JKalllee OTHeNIbHBbIE MPOOENBl | BBIONIHUT pa3paboTKy Mare-
MaTH4ECKOM MOJENN TMpolec- MaTeMaTHYECKOH  MOJENM | YMEHHE BBIIIOJHUT DPa3pabOTKy | yMEHHE BBIOJIHHUT Pa3pabOTKy | MAaTHUECKOW MOAEIM IpoLec-
COB, BIUSIOIIMX Ha (U3UKO- MIPOLIECCOB, BIUSIOIIMX HA | MATEMATUYECKOM MOZEIH IPO- | MaTeMAaTHYEeCKOW MOAEIM IpO- | COB, BIMSAIOUIMX Ha (PU3MKO-
XUMHYECKHE  TPEBpaIlEeHUs (U3UKO-XMMHUYECKUE TIpe- | IECCOB, BIMSIOMINX HA (M3HMKO- | [IECCOB, BIMSIONIMX Ha PU3UKO- | XUMHUYECKHE  IPEBpAICHUs
npu  (pOpMHUpPOBAHUHU CTPYK- BpameHuss npu  (GopMupO- | XUMHUYECKHE NPEBPAIICHUS PU | XUMHUYECKHE NPEBPAILEHUs IpH | Tp  (POPMUPOBAHUU CTPYK-
Typbl MaTepUaloB C 3aJaH- BaHUM CTPYKTYpbl MaTepua- | GOPMHUPOBAHHH CTPYKTYPBI Ma- | (OPMUPOBAHHUU CTPYKTYpPBI | Typbl MAaTEPUANIOB C 3aJJaHHBIM
HBIM KOMIUIEKCOM CBOWMCTB JIOB C 33/IaHHBIM KOMIUIEK- | TEpHAJIOB C 3aJaHHBIM KOM- | MaT€pHajJoOB C 3aJaHHBIM KOM- | KOMIUIEKCOM CBOWCTB
COM CBOWCTB IIJIEKCOM CBOMCTB IIJIEKCOM CBOMCTB
Bnapeer: OtcyrctBue | dparmMeHTapHOoe IpUMeEHe- | B menom ycremmHoe, HO He cu- | B menom ycnemHoe, HO coAep- | YCHEMHOe W CUCTEMaTHde-
pa3paboTKOH M KOMIIBIOTEp- | HABBIKOB HUE HAaBBIKOB Pa3pa0OTKOW | cTeMaTHYecKoe  NPHMEHEHHE | JKallee OTACIbHbIE NPOOENbl, | CKOE NPUMEHEHHE HAaBBIKOB
HOW peanu3aluell MaremaTu- U KOMIIBIOTEPHOM peajin3a- | HaBBIKOB pa3pabOTKOW M KOM- | IPUMEHEHHWE HAaBBIKOB pa3pa- | pa3pabOTKOH M KOMIIbIOTEP-
YecKuX Monened  (Qu3HKo- el MaTeMaTHYeCKHX MO- | MBIOTePHON peann3anyedl Ma- | 00TKOH W KOMIBIOTEPHOW pea- | HOM peanu3aleil MaTemMaru-
XUMHUYECKUX  IpPEBpAIlEeHUI neneil (U3NKO-XMMHUUYECKUX | TEMaTHYECKUX Monened (usu- | nusaunueit MaTeMaTHYEeCKUX | YECKHX  Mojeneil  ¢usuko-
CTPYKTYpoOOpa30BaHUs  NpH MpeBpaleHnii  CTPYKTYpO- | KO-XUMHUYECKUX MPEeBpalleHni | Mojeneld (QHU3MKO-XUMHUYECKUX | XUMHYECKHX  TPeBpaIleHU
MIPOM3BOICTBE, TIepepadoTKe U o0pa3oBaHHA TP TIPOH3- | CTPYKTYpOoOOpa3oBaHUS MU | TIpEeBpaIeHHd CTPYKTypooOpa- | CTpyKTypooOpa3oBaHHusl — MpHU
9KCIUTyaTallid CTPOUTENIBHBIX BOJICTBE, TNiepepabdoTKe W | MPOM3BOJACTBE, IMepepadOTKe W | 30BaHUSl TPH MPOM3BOJACTBE, | IPOU3BOJICTBE, MepepadoTKe U
MaTepraioB IKCIUTyaTallid  CTPOUTENb- | OKCIIyaTallil  CTPOUTEIBHBIX | MepepaboTKe W SKCIUTyaTallMH | SKCIUTyaTallud CTPOUTENBHBIX
HBIX MaTepHaJIOB MaTepraIoB CTPOUTENHHBIX MATEPHAJIOB MaTeprajoB
Ixana oueHnBaHus HEYJIOBJIe- | HEYAOBJIETBOPUTEIHHO Y/I0BJIETBOPUTEIBHO X0pouIo OTIIMYHO
(cooTHOIIEHHE C TPaaWLHOH- | TBOPUTEIb-

HBIMU (OpPMaMH aTTECTAIINH)

HO
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IIK-3 I'oToBHOCTH 00ecnIeYnBATHh BBICOKHE IKCILIYATALIMOHHbIE CBOHCTBA HOBBIX CTPOUTEIbHbIX M31eJIUl

U KOHCTPYKUUI NP MEXaHUYECKOM HATIPYKEHUU M BO3AeHCTBUU OKPYKAIOILIEH Cpeabl

ILnanupyemsle
pe3yabTaThbl 00yyeHus ™
(Tmoxazarenu JOCTHIKCHUS

Kpurepun oneHuBanus pe3yibTaToB 00y4eHuUst

3aJIaHHOTO YPOBHSI OCBOE- 1 2 3 4 5
HUSI KOMITETCHITHN )
3Haer: OtcyrctBue | dparMeHTapHbIE 3HaHug | O6mme, HO He CTpyKTypupo- | ChopmupoBanHble, HO conep- | ChopMUpOBaHHBIE CHUCTEMa-
OCHOBBI MaTeMaTU4YeCcKOro | 3HaHUH OCHOBBI MaTEMaTHUYECKOTO | BAHHBIC 3HAHHWA OCHOBBI Mare- | )Kallue OTHeNbHbIE MPOOEeNbl, | THUYSCKUE 3HAHUS OCHOBBI Ma-
MOJEIUPOBAHUE (hnzuko- MOJETHpOBaHNe  (U3UKO- | MATHYECKOTO  MOJETHPOBAHHE | 3HAHWS OCHOBBI MaTeMaThde- | TEMaTHYECKOTO MOJIEIMPOBa-
MEXaHUYECKUX MPOLIECCOB MEXaHWYECKUX TIPOIECCOB | PU3NKO-MEXaHWYECKUX  TIPO- | CKOTO MOJAETHPOBaHUE (PU3NKO- | HUE  (DH3UKO-MEXaHUIECKHUX
(dbopMHUpOBaHUSI  CTPYKTYpPBI (dhopMHUpOBaHUS CTPYKTYpPHI | IeCCOB (OPMHUPOBaHUS CTPYK- | MEXaHHUECKHX MIPOLIECCOB | MPOILIECCOB (dhopmupoBaHUS
MaTepHUaNoB C 3aJaHHBIM KOM- MaTepruajoB C 3aJaHHBIM | TYpbl MaTepUaNOB C 3aJaHHBIM | (POPMHPOBAHUS CTPYKTYpPHI Ma- | CTPYKTYpPBl MaTE€pPHAJOB C 3a-
IIJIEKCOM CBOICTB KOMILJIEKCOM CBOMCTB KOMILJIEKCOM CBOMCTB TEpUATOB C 33JaHHBIM KOM- | TAHHBIM KOMIUIEKCOM CBOWCTB
IIJIEKCOM CBOMCTB
Ymeer: OtcyrcrBue | YacTmuHO OcBOeHHOE yMe- | B memom ycmemrHoe, HO He cu- | B menom ycmemrnoe, Ho conep- | ChopmupoBanHoe yMeHHe
BEITIOJTHUT DPa3pabOTKy Mare- | yMEHHUH HUE BBINIOJIHUAT Pa3pabOTKy | CTEMaTHYECKH OCYIIECTBIIIEMOE | JKalllee OTHENbHBIE MPOOEIBI | BHIMIOIHAT Pa3padOTKy Mare-
MaTH4eCKON Mojenn (YHU3HUKO- MaTEeMaTHYeCKOW  MOJETH | YMEHHE BBITIONHUT pa3pabOTKy | yMEHHE BBITIOTHHUT pa3pabOTKy | MaTHYECKOH Mojenu (HhHU3HKO-
MEXaHUYECKUX MIPOIIECCOB (U3NKO-MEXaHMIECKIX MaTeMaTHYecKOH MojJend ¢H- | MaTeMaTH4eckoil Moenn (u- | MeXaHH4eCKUuX MPOLIECCOB
(hopMUpOBaHUS  CTPYKTYPHI poreccoB  (OPMUPOBAHUS | 3UKO-MEXaHUYECKUX IPOIECCOB | 3MKO-MEXaHWYECKHX MPOIECCOB | (JOPMUPOBAaHUS  CTPYKTYPHI
MaTepHaNoB C 3aJaHHBIM KOM- CTPYKTYpPBl MaTepuajoB ¢ | GQOpMHPOBaHUS CTPYKTYphl Ma- | (POPMHUPOBAHUS CTPYKTYPBI Ma- | MaTepHalIOB C 33JaHHBIM KOM-
TJIEKCOM CBOMCTB 3aJIaHHBIM KOMIUIEKCOM | TepHAJIOB C 3aJaHHBIM KOM- | TEPHAJIOB C 3aJaHHBIM KOM- | IIJIEKCOM CBOMCTB
CBOWCTB IIJIEKCOM CBOMCTB IIJIEKCOM CBOMCTB
Bnapeer: OrcyrcrBue | @parMeHTapHOE MpUMEHe- | B menoM ycnemHoe, HO He cU- | B menom ycrnemHoe, HO coiep- | YCOEIHOe U CUCTEeMaTHye-
pa3paboTKOli W KOMITBIOTEP- | HABBIKOB HUE HAaBBIKOB Pa3pa0OTKOH | cTeMaTHYecKoe  NpPHUMEHEHHE | JKallee OT/AeIbHbIE MPOOEIbl, | CKOE TPUMEHEHHE HAaBBIKOB
HOW peanu3aluell MaremaTu- U KOMIIBIOTEPHOM peajin3a- | HaBBIKOB pa3pabOTKOW M KOM- | IPUMEHEHHWE HAaBBIKOB pa3pa- | pa3pabOTKOH M KOMIIbIOTEP-
YecKuX Monened  (Qu3HKo- el MaTeMaTHYeCKHX MO- | MBIOTePHON peann3anyedl Ma- | 00TKOH W KOMIBIOTEPHOW pea- | HOW peanu3aieil MaTeMaru-
MEXaHUYECKUX, TUIPOJUHA- neneit (hm3uKo- | TeMaTHYeCKNX Mojeneld (Qu3u- | mu3anueit MaTeMaTHYeCKUX | YECKMX Mojened  (U3HKO-
MUYECKHX,  a’poJAWHaAMHUYe- MEXaHWYECKUX, THUAPOJU- | KO-MEXaHHYECKUX, THUAPOAWHA- | MOAENei (hM3MKO- | MEXaHMYECKUX, THAPOJUHA-
CKUX U jaedopMalMOHHBIX Ta- HaMUYECKHUX, adpPOAMHAMHU- | MUYECKUX, a’dPOJUHAMHYECKUX | MEXaHWYECKUX, THUAPOIMHAMH- | MUYECKHX, a’poarHaAMHUYe-
pameTpoB, MpU MPOU3BOACTBE, YECKHUX U Je(OPMALMOHHBIX | U J1e(OPMALUOHHBIX IAapaMeT- | YECKUX, adpOJMHAMUYECKUX M | CKHX M Je(pOpMalUOHHBIX Ma-
nepepaboTKe W IKCIUTyaTaluu napameTpoB, TMPH NPOH3- | pOB, TIPU MPOU3BOJCTBE, IMepe- | NeOpPMAIMOHHBIX TAPAMETPOB, | PAMETPOB, NIPU MPOU3BOJICTBE,
CTPOMUTENHHBIX MaTEPHUAJIOB BOJICTBE, TiepepaboTke W | pabOTKe W IKCIUTyaTalldd CTPO- | MPH MPOU3BOJICTBE, MepepaboT- | nmepepaboTke M IKCILTyaTaluu
9KCIUTyaTallid  CTPOMUTENb- | UTEIbHBIX MATEPUATIOB K€ U DKCIUIyaTalluu CTPOMTENb- | CTPOUTEIBHBIX MAaTEPUATIOB
HBIX MAaT€pUAJIOB HBIX MaTe€pHaJIOB
Ikana oueHMBaHUS HEYJIOBIIe- | HEYAOBIETBOPHUTEIHHO YIOBJIETBOPUTEIHHO XOpOIIOo OTIIUYHO
(cooTHOIIEHWE C TPAJUIMOH- | TBOPUTEIH-

HBIMU (OpPMaMH aTTECTALIUH)

HO
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HepequL OIICHOYHbIX CPEACTB

Ne | Kontponupy- OueHouHbIE CpPE/ICTBA -
H/ II CMBIC HaCTHU o HanMCHOBAHUC
Kozpl komneTeHnuii 1 IiaHupyeMble pe3ysibTaThl 00y4eHUs -
JUCHUITIINHBI TCKYIIHUU KOHTPOJIb IIPOMEKYTOUH
asy arrecranusa
1 TeopeTu- OIIK-1 3HaeT TEOPEeTUYECKHE OCHOBBI MAaTEMATHUYECKOTO MOJICIMPOBAHHUE MPOIeC- | coOeceJoBaHME, 3a7laHue IS
yeckas 4acTh COB IIPOU3BOACTBA CTPOUTCIIbHBIX MaTCPpHaIOB U H3I[eﬂHI>i KOHCIICKT MOATOTOBKHU
OIIK-2 3HaeT OCHOBBI MAaTEMAaTUUYECKOT'0 MOJICTUPOBAHKE MPOIIECCOB, BIUSIOMIUX Ha | cOOeceI0BaHME, K 3a4eTy
CTPYKTYpOOOpa30BaHHE CTPOUTENIBHBIX MATEPUAJIOB U W31 KOHCIIEKT
OIIK-3 3HaeT OCHOBBI MATEMaTHYECKOTO MOEITHPOBaHHE (PU3MKO-MEXaHHMUECKUX | coOece0BaHue,
nporeccoB (hopMHPOBaHUS CTPYKTYPbl MAaTE€PHANIOB C 33JaHHBIM KOMIUICK- | KOHCIIEKT
COM CBOWCTB
2 | [Ipaktu- OIIK-1 YMeeT BBINONMHUTH pa3paboTKy MaTeMaTUYECKOM MOJIENH JIJIsl UCCIIeZIOBaHUs | coOeceJoBaHue 3a/IaHue s
qeckas 4acTh TEOPETUYECKNX OCHOB IIOIYYEHHSA, COCTABOB U IPHUHILMIIOB IIPOU3BOJICTBA HOJITOTOBKH
5 (HEeKTUBHBIX CTPOUTEIHHBIX MATEPHUATIOB K 3a4eTy
Braneer o6mielt METOIUKONW MOJETMPOBAHMS PA3IMUHBIX TEXHOJIOTHYECKUX | cOOECceI0BaHME
MIPOIIECCOB MPOM3BOACTBA A((HEKTUBHBIX CTPOUTEIHHBIX MATEPHATIOB
OIIK-2 YMeeT BBHIMOTHUT pa3paboTKy MaTeMaTH4eCKOW MOJIENH MPOIECCOB, BIHS- | cobeceJoBaHMe
IOIUX Ha (PU3MKO-XMMHUYECKHE MpeBpalleHus npu (OpPMHUPOBAHUU CTPYK-
Typbl MaTE€PUAJIOB C 3aIaHHBIM KOMILIEKCOM CBOMCTB
Brnazneer pa3paboTKoi ¥ KOMIBIOTEPHON peann3anueil MaTeMaTUYecKux Mo- | cobeceJoBaHHe
nenei  (U3MKO-XMMHUYECKUX TPEBpAIlleHui CTPYKTYypoOoOpa3oBaHUSA TMpH
MIPOM3BOJICTBE, NEPEPAOOTKE U IKCILTYyaTAIIMH CTPOUTEIHHBIX MAaTEPHAJIOB
OIIK-3 YMeeT BBIMOJIHUT pa3padOTKy MaTeMaTH4eckoi Mojenu  (QHu3MKo- | cobeceqoBaHme
MEXaHUYECKUX MPOIECCOB (POPMUPOBAHUS CTPYKTYPHl MATEPHAIOB C 3aJaH-
HBIM KOMIIJIEKCOM CBOMCTB
Brageer pa3paboTkoit 1 KOMIBIOTEPHOHN peanu3alield MaTeMaTHIECKUX MO- | COOECEIOBaHHE

neneil GU3NKO-MEeXaHWYECKUX, TUAPOJANHAMUYECKUX, adPOJIMHAMUYECKUX U
nepopMaIMOHHBIX TapaMeTpoB, MPH MPOU3BOJICTBE, epepaboTKe U IKCILTY-
aTalluu CTPOUTENbHBIX MaTepHAJIOB
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KOMILTEKCHI OIIEHOYHBIX CPEJICTB
JUISI TEKYIIEN ATTECTALIMM

Teopernueckas 4acThb
TeMbI TOKJIa10B

10 AMCHUIIJINHC MaTteMaTu4ecKO€ MOACIMPOBAHNE NPOLIECCOB IMMPOU3BOJICTBA
CTPOUTEIILHBIX MAaTEPUAJIOB M U3ACINI

1. ANSYS nporpaMmma KOHEYHORJIEMEHTHOTO aHalik3a O0Ier0 Ha3HAUCHHUS.

2. IIpoBeneHune CTalMOHAPHOIO TEIUIOBOI'O AHAJIN3A MPY MMOMOIIY MOYJISA
SteadyState Thermal.

3. Pemenue 3aaun 0 HaNpsHKEHHO-AEPOPMUPOBAHHBIX COCTOSIHUSIX

4. KOHCTpYKIIMOHHBIN aHAJINU3 CTPOUTEIBHOIO U3IEIHS

5. IlpoBeneHune ruipoIMHAMUYECKOTO aHanu3a npu nomomu Moays Fluid
Flow CFX

[IpakTH4eckas 4acThb

IlepeyeHb TMCKYCCHOHHBIX TeM JIJIs1 coOOece10BaAHUS
M0 AUCIUIIIMHE MaTeMaTHyeckoe MOJISTMPOBAHUE MPOIIECCOB MPOU3BOICTRA

CTPOUTCJIBbHBIX MATCPHUAJIOB 1 H3I[€HHﬁ

IlepeyeHb IMCKYCCHOHHBIX TEM:
1. Crpykrypa ANSYS.
2. MexaucuuIUIMHApHbBIE pacyeThl. BcrmoMoraTenbHble MHCTPYMEHTHI U CPEeJi-
ctBa ANSYS.

3AYETHO-9K3AMEHALUOHHBIE MATEPUAJIBI

TunoBble 3a1anus Ha 3a4eT (4 cemecTp)
1. ITocTaHoBKa 3a1aun MOAEIUPOBAHUS MTPOLIECCOB MPOU3BOACTBA HA MPUMEPE
CYLIWIBHON YCTAaHOBKH.
2. IlocTanoBKa 3aa4vl MOJEIUPOBAHUS MTPOLIECCOB MPOU3BOACTBA HA MPUMEPE
MEJIbHUIIBI.
3. ITocTaHoBKa 3a7a4M MOJICIIMPOBAHUS ITPOLIECCOB MTPOU3BO/ICTBA HA TPUMEPE

I'paBUTAIUMOHHOI'O CMCCHUTCIIA.
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