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1. llesu u 3212494 AU CIUILIHHBI

Llenb n3yyeHus: IUCHUIIMHBI: O3HAKOMIICHUE CTYJICHTOB C COBPEMEHHBIMU
BBICOKOIIPOM3BOAUTEIBHBIMUA BBIYUCIEHUSMU U CHELUATIA3UPOBAHHBIMU NTAKETAMU
IPOTrpamMM, KOTOPBIE UCITOJIB3YIOTCSA [T PELICHUS 3a/1a4 Ha CYNIEPKOMITbIOTEpax. 3a1auu
U3YyYEHUS TUCIUIUITMHBI: TPUOOPETEHHUE CTYICHTaMU MIPOYHBIX 3HAHUM U MPAKTUYECKUX
HABBIKOB B 00JIACTH, ONPE/EIsieMO OCHOBHOM 1EJIbI0 TUCHUIUINHEL. B pesynbrare
M3YYEHHUS JUCUUIUIMHBI CTYAEHTHI JOJKHBI YMETh PELIATH 337a4 HA CYIIEPKOMITBIOTEPE B
[1apaJIJIEIIbHOM PEKUME.

Kparkoe cogepkaHue TUCHMIITIMHBI

Pacuetsl Ha cynepKOMITbIOTEPE C UCTIONB30BAHUEM CIIEHIUAIM3UPOBAHHBIX MPOTrPAMMHBIX
naketoB. Monenu, ux tunsl. [Ipupona moxenein. Monenuposanue. Llenn MmoaennpoBaHusi.
Oranel mogenupoBanus. CAE/CAD cucrembl. OcHOBHBIE OHATUA. VicTOpUs pa3BUTHS
CAE/CAD cucrem. IIpumepst CAE/CAD cuctem. Bosmoxknoctu CAE/CAD cuctem.
OOmeH daiinamu MeXTy CYNEepKOMITBIOTEPOM U IIEPCOHATEHBIM KOMITBIOTEPOM,
MIOCTAHOBKA 33/1a4M Ha PEIIEHUE Ha CyNIepKOMIIbIOTEpE. 3aauu ISl CyIEPKOMITBIOTEPOB.
[TpunoxeHusi, rae UCHOJIb3YIOTCA CYNIEPKOMIIBIOTEPHbBIE BIUYUCIECHUS. METOAbI,
UCIIOJIb3YEMBIE JIJISI PEILICHHS 3a/1a4 Ha CYNEPKOMITbIOTEPaX B CHIEUAIN3UPOBAHHBIX
nmakeTax mporpaMm. MeToj1 KOHEUHBIX 3JIEMEHTOB. MeTo1 KOHEUHBIX 00hEMOB.
[IpeumymecTBa u HEMOCTATKA METOOB. CXOAMMOCTh ¥ TOUHOCTh. OOIIIHE MPUHITUATIBI
MOCTPOEHUS MAKETOB MPOTrpaMM, PEaTU3YIOIINX METOJ] KOHEUHBIX JIEMEHTOB U METO]]
KOHEUHbIX 00beMOB. ba3oBbie MOHATHS NapalieNIbHBIX BbluuciaeHuid. Heo0xonqumocTs 1
3HAQYUMOCTh NapalICIbHBIX BEIYUCICHUN. PeKUMBI BHITOTHEHHUS 3a/1a4:
II0CJIEI0BATEIIbHBIN, IICEBAONAPAIUIEIbHBIN, TApAJUICIIbHBIN. Buasl napanienusma:
MHOTOIpoIeccopHas 00paboTka, KOHBeliepHass 00padoTka, BeKTopHasi oOpadoTtka. [TyTu
JNOCTWIKEHHUS Mapajuiean3Ma BelurcieHui. CynepKOMIbIOTEPHI: TPOU3BOAUTEIBHOCTb,
criucku Top500, Top50. Knaccudukanms napamienbHbIX cUCTeM: cucTeMarrnka dinuHHa.
Kiactrepsl. Tonosiorust COeAMHUTENbHBIX CETEN MYJIIBTUKOMITBIOTEPOB. O1IeHKa

3¢ (HEKTUBHOCTH MapaJJICIbHBIX BEIUUCIECHUN: yCKOpeHue, 3PGEeKTUBHOCTh, CTOMMOCTb.
3akon AMpana. 3akoH ['ycradcona.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: MCTOAbI aHAJIN3a HpO6J'I€M YIIpaBJICHUSA B
TCXHHUYCCKHUX CUCTEMAaX Ha OCHOBEC HOHO)KCHHﬁ,
3aKOHOB M MCTOJ0OB B 00J1aCTH €CTECTBEHHBIX HayK U

MaTEeMaTUKH
OIIK-1 CnocoOeH aHaTU3UpOBaTh M BBISIBIIATh  [YMEET: aHAIM3UPOBATh U BBISBIISATH €CTECTBEHHO-
€CTECTBEHHO-HAYYHYIO CYITHOCTh MpoOieM HAy4YHYIO CYIIIHOCTb MTPOOJIEM YIIpaBICHUS B
YIPaBJICHUS B TEXHUUECKHUX CHCTEMaX Ha OCHOBE [TEXHUYECKUX CHCTEMaX Ha OCHOBE MOJIOKECHUH,
MOJI0XKEHUM, 3aKOHOB X METOIOB B 001aCTH 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U
€CTECTBEHHBIX HayK M MaTeMaTUKH MaTeMaTHKH

lMeeT npakTUYECKH OMBIT: aHAJIU3a poOIeM
YIPaBICHUS B TEXHUYECKUX CUCTEMAX HA OCHOBE
M0JI0’KE€HUH, 3aKOHOB M METOJIOB B 00/1aCTH
€CTECTBEHHBIX HAYK U MATEMaTHKHU




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.0.02 MonenupoBaHu€e U aBTOMaTU3UPOBAHHOE
[IPOEKTUPOBAHUE CPEJICTB U CUCTEM yIPABICHMUS,
1.0.04 McTopust U1 METOA0I0T U] HAYKU U TEXHUKHU

He npenycmorpensl

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

1.0.02 MoaenupoBaHue U aBTOMaTU3UPOBAHHOE
MPOCKTUPOBAHUE CPEACTB M CHCTEM YIPABICHUS

3HaeT: METObI aHAJIM3a MOJIEJIEH CHCTEM
YIpaBICHUS B TEXHUUYECKUX CUCTEMAX, METOIbI
pa3pabOTKH U MOACITUPOBAHUS CHCTEMBI
YVIPaBICHUS CIOKHBIMU TEXHUYECKUMU 00BbEKTaMHU
U TEXHOJIOTUYECKUMHU TPOILIECCAMU, METOAUKH
BBITIOJTHEHUS SKCIIEPUMEHTOB Ha JIEHCTBYIOLIUX
00beKTax ¢ 00pabOTKOM pe3ylbTaTOB Ha OCHOBE
COBPEMEHHBIX UHPOPMAIIMOHHBIX TEXHOJIOTUN 1
TEXHUYECKHUX CPEJICTB, MPOLEAYPHl KPUTHYECKOTO
aHaIM3a, METOJUKY aHAJIU3a Pe3yabTaToB
UCCIIEIOBAaHUS U pa3pabOTKU CTPATETHI MPOBEACHUS
MCCJIEIOBAHUI, OPraHU3aIMH MTPoLiecca MPUHSITUS
[peIeHus], METO/bI OIIEHKH Y(PPEKTUBHOCTH
pe3yIbTaTOB pa3paboTKU CHUCTEM yIpaBICHUS Ha
OCHOBE MaTeMaTHYECKOTO MOJICTMPOBAaHUS YMEET:
MPUMEHATHh METObI aHAJIU3a MOJIEeTIeH cucTeM
VIPaBICHUS B TEXHUYECKUX CUCTEMAX,
pa3pabaThIBaTh 1 MOACTUPOBATH CUCTEMBI
YIIPaBICHUS CIIOKHBIMHA TEXHUIECKUMU 00BEKTaMU
U TEXHOJIOTHYECKUMHU MpoIleccaMu., pa3padaTbiBaTh
METOVMKH ¥ BBITIOIHATEH SKCTICPUMEHTHI Ha
NEHCTBYIONTUX 00bEKTaX ¢ 00pabOTKON Pe3yabTaToB
Ha OCHOBE COBPEMEHHBIX HH()OPMAIIHOHHBIX
TEXHOJIOTUN U TEXHUYECKUX CPE/ICTB, IPUHUMATh
KOHKPETHBIC PEIICHUS IS TOBBIIICHUS

A PeKTUBHOCTH MPOIIEAYP aHAIHM3a TIPOOIIEM,
NPUHATHS PELLICHUN U pa3pabOTKU CTpaTerui,
OCYUIECTBIISITh OIICHKY 3()(HEKTUBHOCTH PE3YIILTATOB
pa3pabOTKU CHCTEM YIPABICHHUS MaTeMaTu4eCKUMHU
MeTogamu MiMeeT mpakTUYeCKHM OMBIT: aHAIH3a U
BBISIBJICHHS €CTECTBEHHO-HAYYHYIO CYIIIHOCTD
MpoOJieM YIIpaBJIeHUs B TEXHUYECKUX CHCTEMax Ha
OCHOBE MPUOOPETEHHBIX 3HAHUH, BHIOOPA METOIOB
MOJICITUPOBAHUS U Pa3paOOTKH CUCTEM YNIPaBICHUS
CJIIO)KHBIMU TEXHUYECKUMU 00bEKTaAMH U
TEXHOJIOTMYECKUMH MPOLIECCaMU, CIIOCOOEH
pa3pabaThIBaTh METOAWKH M BBITIONHSTH
SKCIIEPUMEHTHI Ha JCHCTBYIONINX 00BEKTaX C
00pabOTKON pe3yabTaTOB HA OCHOBE COBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTUN U TEXHUYECKUX
CPEZICTB, BIAJICHUS METOJIAMH YCTaHOBIICHUS

IMPUYINHHO-CJICACTBCHHBIX CBsI3CH 1 OIPCACIICHUA




HanOoJIee 3HAYMMBIX CPEIU HUX; METOTUKAMHU
MOCTAHOBKH 1I€TTU U ONPEEIICHUS CITIOCOOO0B €e
TOCTIDKEHUS; METOIUKAMH Pa3paboTKu cTpaTeruit
NEeHCTBUI MPU TPOOIIEMHBIX CUTYaIIUSX, OIICHKH

A HEKTUBHOCTH Pe3ylIbTaTOB pa3padOTKH CUCTEM
yIpaBJICHUS HA OCHOBE MaTEMaTUYeCKOTO
MOJICITHPOBAHHSI

1.0.04 UcTtopus 1 METOONIOTUSI HAYKU U TEXHUKHU

3HaeT: MpUEeMbl M METOBI (POPMYTUPOBAHUS 33724
YIIPABIICHHS B TEXHUYECKUX CUCTEMAX , METOJIbI
AQHAJIN3a U BBIABJICHUS €CTECTBEHHO-HAYUYHYIO
CYIIIHOCTHU MPOOJIEM YIIPaBIEHHUS B TEXHUYECKHUX
CHCTEMaxX Ha OCHOBE IIOJIOKEHHM, 3aKOHOB U
METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U
MaTE€MAaTHKHU, TPOLEAYPbl KPUTUUYECKOTO aHAJIN3a,
METOAMKH aHaJIu3a pe3yJabTaTOB UCCIEIOBAHUS U
pa3paboTKu cTpaTeruii MPOBEACHUS UCCIICIOBAHMIA,
OpraHu3alfy IPoIecca MPUHATUS PEIICHUS YMEET:
dbopMynHpOBATh 33a/1aul YIIPABICHUS B TEXHUYECKHUX
cHUcTeMax M 00OCHOBBIBATh METO/BI UX PEIICHUS,
AQHAJIM3UPOBATH U BBISBIIATH €CTECTBEHHO-HAYUYHYIO
CYIIIHOCTB MPOOJIEM YIpPaBIEHUS B TEXHUIECKHUX
CHCTEMaxX Ha OCHOBE IIOJIOKEHHM, 3aKOHOB U
METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U
MaTeMaTHK, IPUHUMAaTh KOHKPETHBIE PEIICHUs JJIs
MOBBIICHHS 3PPEKTUBHOCTH MPOIEAYP aHATH3a
npoOeM, MPUHATHS PEHICHUIA U pa3padOTKu
cTparernii FiMeeT npakTU4eCKN OMBIT:
dbopMynHpOBaHUS 3a/1a41 YIPABICHHUS B
TEXHUYECKUX CUCTEMax U 000CHOBBIBATH METOIBI UX
pELIEHMS], aHAJIM3a €CTECTBEHHO-HAYYHYIO
CYIIIHOCTHU MPOOJIeM YIPaBIEHHUS B TEXHUYECKHUX
CHCTEMaxX Ha OCHOBE IIOJIOKEHHM, 3aKOHOB U
METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U
MaTeMaTHKH, BIaJICHUs] METOAaMHU YCTaHOBJICHUS
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€U U ONpPEICTCHUS
HanbOoJIee 3HAYMMBIX CPEIU HUX; METOTUKAMHU
MOCTAaHOBKH 1I€JTU M ONPEJEIICHUs CITIOCOOO0B €€
TOCTIDKEHUS; METOIUKAMH Pa3paboTKu cTpaTeruit
EeHCTBUIM MPU TPOOJIEMHBIX CUTYaIIHSIX

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmast Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenue no cemecrpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTHueckue 3aHsATUS,, CCMUHAPBI U (MJIN) IPYTHE BUIbI 16 16




ayuTOpHbIX 3aHsaTHi (I13)

JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
N3yuenue Tem 1 npoOieM, He BBIHOCUMBIX Ha JIEKLUHU U
HpaKT}II/IquKI/IG 3aHHTI/II)$I , ’ 30,75 3075
ITonroroska k 3adery 5 5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue IMCUUIIMHBI

OObeM ayTUTOPHBIX 3aHITHH 11O
pa;Zina HawnmeHoBaHue pa3aeioB JUCIAILUTHHBI BUJaM B qacax
Bcero J| 113 JIP
1 PacueTsl Ha CynepKOMITBIOTEPAX C UCIIOJIb30BAHUEM 20 3 12 0
CIIEUATTU3UPOBAHHBIX POTPAMMHBIX ITAKETOB.
2 |ba3oBbie MOHATHS MApaLIETbHBIX BHIYUCICHUH. 12 8 4 0
5.1. Jlekuun
Ne Ne Kor-
nexuuulpasiena HaunmeHnoBaHue wim KpaTkoe COAEPKaHUEe JIEKITMOHHOTO 3aHITHS BO
4acoB
1 1 Mozenu, UX TUIIBI U MOAEIIMPOBAHUE. 2
2 1 |CAE/CAD cuctembl. OcHoBHble oHsATHsA. [Ipumepsr CAE/CAD cuctem. 2
3 1  [3amaum st CynepKOMIBIOTEPOB. 2
4 1 MeTo/b1, NCTIONB3yeMbIe JUTsl PEIIeHHs 3a/1a4 Ha CYTIEPKOMITBIOTEPax B )
CIIELIUATIM3UPOBAHHBIX MTAKETAX MPOTPAMM.
5 2 [llonsTHe napanienbHbIX BEIYMCICHUMN. 2
6 2 |O630p napamieabHbIX BHIYUCITUTEIBHBIX CUCTEM. 2
7 2 [Knaccudukarus napaieabHbIX BEIYUCIUTEIBHBIX CHCTEM. 2
8 2 |Onenka 3¢ (peKTUBHOCTH MapasuIeTbHBIX BHIYUCICHUH. 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koz-
sansTuspasena HanmeHnoBaHue Wi KpaTKoe Cofep)KaHUEe MPAKTUUECKOTO 3aHITHS, CEMUHApa BO
JacoB
Co3nianue reoMeTpuyYeCcKOi MO CHU3Y BBEpX U cBepXy BHU3. Konuposanue,
1-2 1 [mepememeHue, oTpaxkeHrne 00beKTOB. DOPMUPOBAHUE MOJIEIH MPU TTOMOIITH 4
OyneBwix orneparnwii. [Taket mporpamm ANSYS.
3.4 1 Perenre 3a/1a4 ¢ IPUMEHEHUEM CTEPKHEBBIX, OATTOYHBIX, IBYMEPHBIX KOHEUHBIX 4
hnemeHToB. [Taker nporpamm ANSYS.
5.6 1 Perenue 3a1a4 ¢ mpuMeHEHHEM 000JI0UE€YHBIX, 00BEMHBIX KOHEUHBIX 3JIEMEHTOB. 4
[Taket mporpamm ANSYS.
7-8 2 |Pemenue 3amay Ha cynepkomnbtotepe. [laketr mporpamm ANSYS. 4

5.3. JIaboparopHbie padoThI

He npenycmorpensl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM Kon-
ITonsun CPC paszenos, riaB, cTpaHull) / ccelika Ha  |(CemecTp| BO
pecypc 4acoB
M3yueHue TeM 1 npo0sieM, He BBIHOCUMBIX [DYMJL, 10], [i1. 3-4: ¢. 35-107. ) 30,75
Ha JICKIUH U IPAKTUUYECKHUE 3aHATHS
[ToaroroBka K 3a4eTy [DYMU, 6], c. 1-68. 2 5

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEeILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHubie meponpusitusa (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ne | Ce- Bun
KM|mecTp| KOHTpoOIs

Bec

Makc.
Oamn

[opsnox HaumcieHus 6a1I0B

YVuu-
THIBA

eTCs
B [IA

Texymmii (CaMocTosiTeNbHASL
KOHTPOJIb pabora 1

10

CamocTosTenbHast paboTa MPOBOAUTCS MOCTE
3aBepIleHHs n3yueHus paszzaena. CTyeHTb
npenynpexnaarcs 3a 5-7 guei. Ctynenry
BbIJIa€TCs 3a/laHKe, cocTodllee U3 2 3a1ay.
TunoBoe 3aanue npunaraercs. Bpems,
OTBeJIEHHOE Ha penieHue - 90 munyT. [lpn
OLIEHUBAHUH PE3YJIBTATOB MEPOTIPHUSTHUS
MCTIONB3yeTCs OalIbHO-PEHTHHTOBAS
crcTeMa OI[CHUBAaHUS PE3YIBTaTOB YIeOHOMH
NesITeIbHOCTH 00yJaroImuxcs (yTBep:kIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
Kaxcias 3a7a4a olleHuBaeTcs OTACIbHO
MaKCHUMYM 110 5 0aJuI0B, MAKCUMAaJIbHBIN
cyMMapHbIi 0ait 3a 06e 3agaun - 10 6aios.
5 6aoB - 3aja4a penieHa npaBuiIbHO, X0
peleHys BEpHBI, eCTh Bce MOsSCHEHUs. 4
Oayia — 3a7a4a pelieHa npaBUIbHO, X0
peleHNs BEpHbIH, HE BCE MOSICHEHUS
[PUCYTCTBYIOT. 3 OaJa - 3a/1a4a peleHa C
HETOUYHOCTSIMH, XOJI PELICHUsI BEPHBIN, HET
MOsICHEHUH. 2 Oasuia - 3a/1a4a penieHa ¢
3aMeUaHUsIMH, XOJ] pEIIEHUs C
HETOYHOCTSMH, HET HOSICHeHUH. 1 6am -
3ajaya peleHa ¢ 3aMeyaHusIMU, X0
peIIeHusl ¢ 3aMeUaHisIMH, HeT osicHeHuH. ()
0aJIOB - HEBEPHBIN OTBET U/WJIM HET
peTeHMsL.

3a4UCT

Texymnmii (CaMocTosiTeNbHAs
KOHTPOJIb pabota 2

1,5

10

CamocTosTenbHast padoTa IPOBOAUTCS MOCIE
3aBeplICHUs n3ydeHus pasnena. CTyneHTHI

npeaynpexaaroTcs 3a 5-7 nuen. CTyaeHTy

3a4CT




BBIJIAETCS 3a/1aHKe, COCTOsIIIee U3 2 3a/1ad.
TunoBoe 3aganue npunaraercs. Bpems,
OTBEJICHHOE Ha peuieHue - 90 munyt. Ilpn
OLICHUBAaHUU PE3YJITATOB MEPONPUSITUS
MCTIONB3YETCs 0aNTbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHMSI PE3YIbTaTOB yUeOHOM
NeSTENIbHOCTH 00yJaromuxcs (yTBepxKaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
Kaxxnas 3a1a4a olleHMBAETCsl OTJEIBHO
MaKCHMYM I10 5 0aioB, MAKCUMAJTbHBIN
CyMMapHbIi 6art 3a 06e 3amauu - 10 6annos.
5 6asoB - 3aja4a pelieHa npaBuiIbHO, X0
[peleHust BEpHBIM, €CTh BCE MOSICHEHUS. 4
OaJia — 3a7ja4a penieHa npaBuiIbHO, X0
pelIeHus] BEpHBIM, HE BCE MOSICHEHUS
MPUCYTCTBYIOT. 3 GaJa - 3a/1aua pelieHa ¢
HETOYHOCTSIMU, XOJI PEIICHUS] BEPHBINA, HET
MOsICHEHUH. 2 Oasuia - 3a/1a4a perieHa ¢
3aMEUaHUSIMU, XOJ] PEILICHHUs C
HETOYHOCTSAMHU, HET NOSCHeHUH. 1 6am -
3a/1a4a pelieHa ¢ 3aMeYaHusIMH, X0/
[penieHus ¢ 3aMeYaHusIMH, HeT osicHeHui. 0
0aJIoB - HEBEPHBIN OTBET U/WJIM HET
pEIICHHUS.

Texymmii
KOHTPOJIb

CaMocTosTeIbHas
pabora 3

10

CamocTosTenbHast paboTa MPOBOAUTCS MOCIE
3aBepLIeHMs U3ydeHUs paszena. CTyIeHThI
MpeaynpexaaroTcs 3a 5-7 queid. CtyneHTy
BBIIAETCA 3a/laHUE, COCTOALIEE U3 2 3a]1au.
TunoBoe 3ananue npunaraercsa. Bpems,
OTBEJIEHHOE Ha peuieHue - 90 munyt. Ilpn
OLICHWBAaHUU PE3YJITATOB MEPONPUSITUS
MCTIONB3yeTCs OalIbHO-PEHTUHTOBAS
CUCTEeMa OLICHUBAHMSI PE3YIbTaTOB yUeOHOM
NesITeIbHOCTH 00yJaroImuxcs (yTBepkIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
Kaxcias 3a7a4a olleHuBaeTcs OTACIbHO
MaKCHUMYM I10 5 0ajI0B, MaKCUMAaTbHBIN
cyMMapHbIi 0ait 3a 06e 3agaun - 10 6aos.
5 6anoB - 3aja4a penieHa npaBuiIbHO, X0
pelIeHNs BEPHBIN, €CTh BCE MOSCHEHUS. 4
Oayta — 3a7a4a pelIeHa MpaBUIIbHO, X0
[pEILIeHNs BEPHBI, HE BCE MOSICHEHUS
[PUCYTCTBYIOT. 3 0aJa - 3a/1a4a pelieHa C
HETOYHOCTSIMU, XO] PEIICHUS BEPHBI, HET
MOsICHEHUH. 2 Oasuia - 3a/1a4a pemnieHa ¢
3aMeYaHUsIMH, X0 PELLIEHUS C
HETOYHOCTSAMHM, HET NOSICHeHUMH. 1 6am -
3a/1a4a pelleHa ¢ 3aMEeYaHusIMU, X071
PELICHUS C 3aMEYaHUsAMM, HET OsICHEHH. 0
0aJIOB - HEBEPHBIN OTBET U/WJIM HET
pEIICHHUS.

3a4CT

Texyuuii
KOHTPOJIb

CamMocTogTeabHas
pabora 4

10

CamocTosTenbHast paboTa MPOBOAUTCS MOCIE
3aBepIleHHs n3yueHus paszzaena. CTyeHTb
npenynpexaarcs 3a 5-7 gueit. Ctynenry
BbIJIa€TCs 3a/laHKe, cocTodllee U3 2 3a1ay.

TunoBoe 3ajanne npuaraercs. Bpemsi,

3a4CT




OTBEJICHHOE Ha peuieHue - 90 munyT. Ilpn
OLICHUBAaHUU PE3YJITATOB MEPOMPUSITUS
MCTIONB3YETCs 0aNTbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHMSI PE3YIbTaTOB yUeOHOM
NeSTENIbHOCTH 00yJaromuxcs (yTBepxKaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179).
Kaxxnas 3a1a4a olleHMBAETCsl OTJEIBHO
MaKCHUMYM I10 5 0aioB, MAKCHMAJTbHBIN
CyMMapHbIi 6arut 3a 06e 3amauu - 10 6anos.
5 GaoB - 3aja4a pelieHa npaBuiIbHO, X0
[peleHust BEpHBIM, €CTh BCE MOSICHEHUS. 4
OaJia — 3a7ja4a penieHa npaBuibHO, X0
pelIeHus] BEpHBIM, HE BCE MOSICHEHUS
MPUCYTCTBYIOT. 3 GaJa - 3a/1aua pelieHa ¢
HETOYHOCTSIMU, XOJI PEIICHUS] BEPHBINA, HET
MOsICHEHUH. 2 Oasuia - 3aj1a4a perieHa ¢
3aMEUaHMUSIMU, XOJ] PEIIEHUs C
HETOYHOCTSAMHU, HET NOSICHEHUH. 1 6am -
3a/1a4a peleHa ¢ 3aMeYaHusIMHU, X0/
[penieHus ¢ 3aMeYaHusIMH, HeT NosicHeHui. 0
0aJIOB - HEBEPHBIN OTBET U/WJIM HET
pEIICHHUS.

Texymni
KOHTPOJIb

CamMmocTogaTeabpHas
pabora 5

CtyneHTy BBIIAETCS 3aJaHUE 110 H3YICHUIO
TEeM U Ipo0sieM, He BBIHOCUMBIX Ha JIEKIIUH U
[MPAaKTUYECKUE 3aHATHS. 3alaHle
npuiaraetcs. Pabota onieHuBaeTcs
MaKCUMyM B 5 06aju1oB. 5 6aiioB - CTYIEHT
M3y4YdI MaTtepuai, OpOpMUIT KOHCIIEKT B
CPOK, TIPH 3aIIUTE YBEPEHHO H
MCUEPIIBIBAIOLIE OTBEYA Ha BCE BONPOCHI. 4
0asuta - CTYIEHT U3yYrII MaTepual, 0pOpPMHIT
KOHCIIEKT B CPOK, TIPH 3aIIUTE YBEPEHHO
OTBeYaJ Ha OOJBIIMHCTBO BOIIPOCOB, OTHAKO
HEKOTOPbIE BOIPOCH! BBI3BAIHU 3aTPYIHEHHUS.
3 Oayuta - CTyIEeHT M3y4riI MaTepHal,
0o(opMuUIT KOHCIIEKT MO3KE YKa3aHHOTO
CpOKa, TIpH 3allluTe HEYBEPEHHO OTBEYAN Ha
OOJIBIIIMHCTBO BONPOCOB. 2 0ajia - CTyAeHT
M3ydWIT Matepuai, He 0(hOPMIIT KOHCTIEKT B
CPOK, IIPH 3aIUTE 3aTPyAHAETCS C OTBETaMHU
Ha BOMPOCHL. 1 GaJlyI - CTYIEHT U3y4uII
MarepHal, He 0(OpPMUII KOHCIIEKT B CPOK,
€CTh 3aMEYaHUS TI0 COICPIKAHUIO, TIPH
3alUTe 3aTPYAHSAETCS C OTBETaMH Ha
BOTIPOCHI. 0 0AJJIOB - CTY/ICHT HE BBITOIHII
paboTy.

3a4CT

Texymni
KOHTPOJIb

KonTtposnbHbIii
ompoc 1

1,5

10

KOHTpOIBHBIN OITPOC MPOBOUTCS B BUAE
KOMITBIOTEPHOTO T€CTa M0 OKOHUYAHUH
n3y4yeHus pazzaena 1.

[Ipox0oXk1eHNE KOMITBIOTEPHOTO TECTA
onienuBaercs ot 0 1o 10 6amnos. Tect
coctouT u3 10 paBHO3HAUHBIX BOIIPOCOB,
[MPaBUJIbHBIN OTBET HA OJIMH BOIIPOC J1a€T
onuH O6aiut. BpeMs Ha MpoXoXkIeHUE TECTa —
HE MEHee 15 MUHYT.

3a4UCT

Texyumi

KoHTposnbHbII

1,5

10

KOHTpOIIBHBIN OMPOC MPOBOJUTCS B BHJIE

3a4CT




KOHTPOJIb

ompoc 2

KOMITBIOTEPHOTO T€CTA M0 OKOHYAHUU
W3y4eHUs pasjena 2.

[IpoxoxkIeHrEe KOMITBIOTEPHOTO TECTa
ouenuBaercs ot 0 1o 10 6ayutos. TecT
cocTouT U3 10 paBHO3HAUHBIX BOIIPOCOB,
[PaBWJIbHBIN OTBET Ha OJJUH BOIIPOC JAET
onuH Oamt. Bpems Ha MPOXOXKICHHE TeCcTa —
He MeHee 15 MUHYT.

IIpome-
KYyTOYHast
arrecTanus

3auer

10

[Ipu onieHMBaHUM PE3yIBTATOB YUeOHOM
NesITeIbHOCTH 00y4aroIerocs 1mo
UCHUIUTUHE UCTIONb3YyeTCs OaIbHO-
[PEUTUHIOBAsI CUCTEMA OLIEHUBAHUS
pe3yabTaTOB yUeOHOM NeSTEIbHOCTH
obyuatoruxcs ([Tonoxxenue o BPC
YTBEPKIEHO MIPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179, B penakuuu npukasa
pekxropa oT 10.03.2022 r.No 25-13/09).
OreHka 3a AUCHUILTUHY (GOPMUPYETCS Ha
OCHOBE IOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONIPUATHUS TEKYILIETO
KOHTPOJISI.

* 3auTeHo: Bennuuna peiiTuHra
oOyuaromierocs o nucturuinae 60...100 %.
* Hesaureno: BenuunHa pedtuHra
oOyuaromierocs o pucturuinae 0...59 %.
Ecinu CTyIEHT HE COITIACEH C OLIEHKOM,
[OJTy4YE€HHOM IO pe3yapTaTaM TeKyILEero
KOHTPOJIS, CTYAEHT IIPOXOAUT MEPONIPUATHE
[IPOMEKYTOYHON aTTecTaluu, KOTOPOe
COCTOMT M3 JIByX ATaNoB. 1-ii aTam: pemenne
3a1a4M, MaKCUMAaIbHBIH Oai - 5 6aimioB. 2-i
STarl: yCTHBINA OMPOC, MAKCUMAaJIbHBIN Oasu -
5 6annoB. MakcuManbHbIN 0asul 3a 3a4eT —
10 6annoB. Ha mepBom 3Tamne cTyneHT
perraer 3agady. 5 0ajioB - 3a/1a4a pelieHa
[IPaBWJIbHO, XOJ1 PEILIEHUS BEPHBIH, €CTh BCE
nosicHeHus1. 4 0asuta — 3a/1a4a pernieHa
[TPaBWJIBHO, XOJ1 PEILIEHUS BEPHBIH, HE BCE
[MOSICHEHHU S TPUCYTCTBYIOT. 3 Oaia - 3a/1aua
pEIIeHa C HETOYHOCTSIMH, XOJ1 PEILIECHUS
BEpHBII, HET MOSICHEHUH. 2 0ajuia - 3a/1a4a
pELIeHa ¢ 3aMEYaHNUAMHU, X0/ PELICHMUSI C
HETOYHOCTSAMHM, HET NOSICHeHUH. 1 6am -
3a/1a4a pelleHa ¢ 3aMeYaHusIMU, X071
[penieHus ¢ 3aMeYaHusIMH, HeT NosicHeHui. 0
0aJIOB - HEBEPHBIN OTBET U/ HET
pemenus. Ha Bropom 3tarne cTyneHT 0e3
[IOJrOTOBKH OTBEYAET HA BOIIPOCHI
TeopeTuueckoro MuHuMyma. [Ipenogasarens
[peiaraeT 5 BOIPOCOB U3 CIMCKA, CTYAEHT
ycTHO oTBevaeT. [lopsiok Hauucnenus
0aIIoB 3a 2-# oTam: 5 6aIoB - CTYIEHT
BEPHO OTBETUJI Ha 5 BONpOCOB, 4 Oana -
CTYJIEHT BEPHO OTBETHJI Ha 4 Bompoca, 3
Oayia - CTYIEHT BEpHO OTBETHJI Ha 3

BOIIPOCA, 2 Oana - CTYACHT BCPHO OTBCTUJL

3a4CT




BEpHO OTBETUJ Ha () BOIIPOCOB.

MPOMEKYTOYHON aTTeCTAILNU.

CTy/ICHTA.

Ha 2 Bompoca, 1 Ga - CTyIeHT BEPHO
oTrBeTwI Ha 1 Bompoc, 0 6amios -

B sTOM citydae orieHKa 3a JUCITUTUTHHY
[PACCUUTHIBAECTCS] HA OCHOBE MOJTYYEHHBIX
OIICHOK 32 KOHTPOJIbHO-PEUTHHTOBBIC
MEPOIPUSITHS TEKYIIETO KOHTPOJIS U

Ddukcamus pe3yabraToB ya4eOHOM
NEATEIIbHOCTH 10 JUCHIUTUIMHE TPOBOJUTCS B
NIEHb 3a4eTa IpHU JTUYHOM MPUCYTCTBUU

CTY/ICHT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepun
OLIEHUBAaHHUS

3a4cT

[Ipu onieHMBaHUM PE3YABTATOB YUEOHOU NEATEIBHOCTU
oOyyaromnierocs Mo AUCUUIINHE UCIIONb3yeTCs 0aIbHO-
pPEUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU

nestensHocTr oOydarommxcs (ITomoxkenne o BPC yrBepxkneHo
npuka3oM pektopa ot 24.05.2019 r. Ne 179, B pengaxkuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIUIUTAHY
(dopMHpyeTCst Ha OCHOBE MOTYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHS TEKYIIETO KOHTPOJIS. * 3a4TEHO:
Benuuuna peiftunra odyyvaromerocs o gucuumuinge 60...100 %.
* Hezauteno: Bennunna peiftunra oGy4aromierocs rno JUCIUILUINHE
0...59 %. Ecnu cTyneHT He coIviaceH ¢ OLIEHKOM, IOJIy4eHHOM 1o
pe3yibTaTaM TeKYIIEro KOHTPOJIS, CTYIEHT MPOXOAUT
MEpPOIPUITHE TPOMEKYTOUHON aTTECTAIIUN, KOTOPOE COCTOUT U3
JIBYX ATAmNoB. 1-¥ 3Tam: pemeHne 3a1a4i, MaKCUMaIbHBIA 0ast - 5
0ayIoB. 2-1 ATAI: YCTHBIN OMPOC, MAaKCUMATBHBIN 0aIt - 5
O0aymoB. MakcuManbHbIN 6ai 3a 3aueT — 10 6amios. Ha mepBom
JTare CTyACHT pelIaeT 3a1ady. 5 0aiioB - 3a/1a4a pereHa
MIPaBUIIbHO, XOJ1 PEIlIeHUs] BEPHBIH, €CTh BCe MOsICHeHUs. 4 Oania —
3ajJlaua peleHa NpaBUIbHO, X0/ pELICHHs BEPHBIH, HE BCE

MOSICHEHUS IPUCYTCTBYIOT. 3 Oalija - 3aj1aua pelieHa ¢

HETOYHOCTSIMH, XOJ] pEIICHNs BEPHBIN, HET MOSICHEHUH. 2 Oaiina -
3aJlaua peleHa ¢ 3aMeYaHusIMU, XOJ1 PEIIeHUs C HETOUHOCTIMH,
HEeT NosiICHeHuH. 1 Gaut - 3a1aua penieHa ¢ 3aMe4aHusIMU, X0
pelleHus C 3aMeYaHusIMU, HEeT MosicHeHui. 0 GasoB - HEBEPHBIT
OTBET W/WiH HeT pemieHust. Ha Bropom stamne cryneHT 0e3
MOJITOTOBKM OTBEYAET Ha BOMPOCHI TEOPETUUECKOTO MUHUMYMa.
[IpenonaBaresnp npeaiaraet 5 BOOPOCOB U3 CIIUCKA, CTYACHT YCTHO
orBeuaet. [Topsiiok HauucIeHus O6aIoB 3a 2-i JTar: 5 6aIoB -
CTYICHT BEPHO OTBETHJI Ha 5 BONIPOCOB, 4 Oaiia - CTyIEHT BEpHO
OTBETUJ Ha 4 Borpoca, 3 6asuia - CTyJJeHT BEpHO OTBETHJI Ha 3
BOIIpOCa, 2 6auta - CTyIeHT BEpHO OTBETHJI Ha 2 Bompoca, | 6ai -
CTYZIEHT BEepHO OTBeTHJI Ha 1 Bompoc, 0 6aIoB - CTYAEHT BEpHO
otBeTn1 Ha 0 BorrpocoB. B aToM ciryudae olieHKa 3a JUCIUIUINHY
paccuMTHIBaE€TCS Ha OCHOBE MOMYUYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHUHTOBBIE MEPOTIPUITHSI TEKYIIIETO KOHTPOJIS U
MPOMEXKYTOUHOM arTectanuu. Oukcanus pe3yabTaToB y4eOHOM
JESTEIbHOCTH M0 AUCLUITIIMHE TPOBOANUTCS B JIEHb 3a4eTa Ipu

JIMYHOM IIPUCYTCTBUU CTYACHTA.

B coorBeTcTBHU C
. 2.5, 2.6
[Tonoxenus




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K P 6 Ne KM
OMIIETEHIIUM €3yJIbTaTbl 00yYEHUs LRIsHR
3HaeT: METO/IbI aHAIH3a MPOOJIEM YIIPABICHUS B TEXHUYECKUX CHCTEMaX Ha
OIIK-1 0CHOBE IOJIOXKEHHH, 3aKOHOB M METOAOB B 00J1aCTH €CTECTBEHHBIX HayK U HAHHH A
MAaTEMaTUKN
'YMeeT: aHAIM3UPOBATh U BBISIBJIATH €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
OIIK-1 po0JIeM YIIpaBIEHUS B TEXHUYECKUX CUCTEMax Ha OCHOBE IMOJIOXKCHUH, HH

3aKOHOB 1 MCTOJI0OB B 00J1aCTH €CTECTBEHHBIX HAyK U MaTCMaTHUKNU

MMeeT npakTUYeCKHi OIBIT: aHAJIM3a IPOOJIEeM YIIpaBICHHS B TEXHUUECKUX

OIIK-1 cHCTEeMaX Ha OCHOBE MOJIOXKECHMI, 3aKOHOB U METOJ0B B 00JIaCTH HAHHHHHHHAHAHH
CCTCCTBCHHBIX HAYK U MATCMAaTUKU

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
MPUITIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JTOKYMEHTAIUS
@) OCHOBHAs TumMepamypa:
He npenycmorpena

0) OononHumMenbHAs IUMepamypa:

1. BoeBoaun, B. B. [lapannensabie BeIauciIeHUs Y4eod. mocodue s
By30B 1o Hampasieruto 510200 "[Ipuknagnas matemaruka u napopmatuka" B. B.
Boesoaun, Bi. B. Boeromun. - CI16.: BXB-ITetepoypr, 2004. - 599 c.

2. Kamnyh, A. b. Ansys B pykax unxeHepa [Tekct]| mpaxT. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepsea ; mpeaucin. A. C. lllaxackoro. - 3.
ctep. - M.: URSS : JINBPOKOM, 2014. - 269 c. u.

3. Teprens, B. I1. BeICOKOIpOU3BOAUTEIBHBIE BHIYUCICHUS [T
MHOTOIPOIECCOPHBIX MHOTOSIACPHBIX cUCTeM [ TekcT]| yueOHMK SISl CTYACHTOB
BBICIIMX y4eOHBIX 3aBeIeHHM, oOydaronuxcs no HarnpasiaeHusm BITO 010400
"[Ipuxnagnas mateMarvka 1 uHGopmaruka" u 010300 "dyngameHTanbHas
nHpopmaruka u napopmarmonusie Texnoiaorun" B. I1. T'eprens ; b-ka Huxerop.
roc. ya-ta uMm. H. W. Jlob6ayeBckoro ; CynepKoMIbIOTEPHBIA KOHCOPIIUYM
yHuBepcuretoB Poccuu. - Mocksa: ®@usmariur, 2010. - 539, [4] c. un. 25 cm

8) omeuecmeenHule U 3apyOedrHCHble HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:

1.  BectHuk KOxHO-YpanbCcKoro rocyiapcTBEHHOTO YHUBEPCUTETA.
Cepus: Maremarnueckoe MOAEIUPOBAHUE U TPOTPAMMHUPOBAHUE, HAYY. )KYPH.,
IOx.-¥Ypaun. roc. yu-1; FOYpI'Y.

2. BectHuk OxHO-YpanbCKkoro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: BriuncnuTenbHas MaTeMaTuka U HH(QoOpMaruka, Hayd. xKypH., FOx.-Ypai.
roc. yH-T; FOYpI'Y.

3. Supercomputing frontiers and innovations, Hayu4. xkypH., Chelyabinsk:
Publishing center of South Ural State University.

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!



1.

2.

MeTtoauueckue yka3aHusi IO OCBOCHUIO TUCIUIIUHBI
«CynepKkoMIbIOTEPHOE MOICIUPOBAHUE TEXHUYECKUX YCTPOUCTB U MPOILIECCOBY
MeTtoauueckue yka3aHusi IO OCBOCHUIO TUCIIUILIUHBI
«CynepKoMnbIOTEpPHOE MOCIIUPOBAHNE TEXHUUECKUX YCTPOMCTB U MPOLECCOBY

U3 HUX.: yuebHO-Memooudeckoe obecnedenue camocmoamenbHol pabomul cnyoenma:
MeToauueckue yka3aHusl 10 OCBOCHUIO THCIMILIAHBI
«CynepKoMIbIOTEPHOE MOAEIUPOBAHUE TEXHUYECKUX YCTPOUCTB U MPOLIECCOBY

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphI ANIEKTPOHHOM
bopme
DIEeKTPOHHO- Ocuossl pabotel B ANSYS 17 / H. H. ®enopora, C. A.
OCHOBHAS OubmmoTeuHas Banbsrep, M. H. Jlanunos, 1O. B. 3axapoBa. — Mocksa : JIMK
1 TepaTYDA cucreMa [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Texkcr :
patyp U37aTeIbCTBA QIIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOMNOTEYHAs CUCTEMA. —
Jlanb URL: https://e.lanbook.com/book/90112
g;gﬁ;gg:f;ﬂ bacos, K.A. ANSYS u LMS Virtual Lab. ['eomerpuueckoe
b JlononHuTeNnbHAS cHCTeMa MOJIEIUPOBAaHUE. [ DNEKTPOHHBIN pecypc]| — DIEKTPOH. JaH. —
nuTeparypa N, M.: IMK Ilpecc, 2009. — 240 c. — Pexxum goctymna:
Haib http://e.lanbook.com/book/1295 — 3arn. ¢ skpaHa.
g;gﬁ;g 2211:}(1)2;;[ bacos, K.A. I'papuueckuit unrepdeiic kommaexca ANSYS.
3 JlonomHuTEIHHAS cHCTeMa [DnexkTponHbIi pecypc]| — DnekrpoH. nad. — M.: JIMK TIlpecc,
nuTeparypa AATCIIECTED 2008. — 248 c. — Pexxum pocryna:
H;H) http://e.lanbook.com/book/1290 — 3ar. ¢ skpaHa.
2;;;(::; 2;11{}(1)2;5[ bacos, K.A. ANSYS: cnpaBo4HMK MOJIB30BaTEIs.
4 JlononHuTeIHHAS cHCTeMa [DnekTpoHHbI pecypc]| — Dnekrpon. nad. — M.: JIMK TIlpecc,
nuTeparypa AIATEILCTEL 2008. — 640 c. — Pexxum goctymna:
Haib http://e.lanbook.com/book/1335 — 3arn. ¢ sxpaHa.
DJIEKTPOHHO- [TaBnoB, A.C. Pemenue 3agad MexaHuku AeopMUpPyeMOro
NononuTenbHas OubnuoTeyHas TBEporo Tena B nporpamme ANSY S: npakTukym asis By30B.
5 TeDATVDA cucreMa [OnexkrponHsbIi pecypc] — DnekTpoH. aaH. — CII6.: BITY
patyp W3/1aTeIIbCTBA "Boenmex" um. J1.®. Yerunona, 2014. — 34 c. — Pexum
Jlanb nocryna: http://e.lanbook.com/book/63695 — 3ari. ¢ skpaHa.
Perienrie TUNIOBBIX 33/1a4 pacueTa 3JIEMEHTOB KOHCTPYKIIHIL ¢
JIEKTPOHHO- UCTIOJIb30BAaHHEM CHCTEMBI KOHEUHO-3JIEMEHTHOTO
OcHoBHAs OubIMOTCUHAS monenupoBanus ANSYS : yue6HOe mocobue / coctaBurenu 1.
6 TeDATYDA cucreMa H. Pynosckuii, T. A. CutHukoBa. — Koctpoma : KI'Y nm. H.A.
patyp W3/1aTeNIbCTBA Hekpacosa, 2021. — 68 c. — Tekcr : anekTpoHHsbIi // JIans :
Jlanb AIIEKTPOHHO-OMOMMoreuHas cucrema. — URL:
https://e.lanbook.com/book/176321
DIEKTPOHHO- JIeiruna, H. 1. Monenupoanue : yueoHoe mocobue / H. U.
OoubmmoTeyHas JIsiruna, O. B. Jlaydepman. — HoBocubupck : HI'TY, 2020. —
OcHoOBHas
7 TepaTYDA cuctema 87 c. — ISBN 978-5-7782-4151-0. — TexkcT : 31eKTpOHHBIH //
patyp M31aTeILCTBA Jlanb : anekTpoHHO-O0nOMHMoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/152226
8 |OcHoBHas DIIEKTPOHHO- ['ony6eBa, H. B. MaremaTnieckoe MOACIMPOBAHNE CUCTEM U




MTeparypa OoubmuoTeuHas nporieccoB : yueOHoe nocodue st By3os / H. B. [onybGeBa. —
cucrtema 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 192 ¢. —
W3/1aTEeNbCTBA [SBN 978-5-8114-8721-9. — Tekcr : aneKkTpoHHbI# // JIaHs :
Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/179611
MatemMaTuiecKkoe MOJICTMPOBAHKE MTPOLIECCOB U
DIEKTPOHHO- i .
e TEXHOJIOTUYECKUX CHCTEM : yueOHoe mocooue / A. B. lladpai,
9 OcHoOBHas cCTeMa /1. M. boponynun, 1. A. bakun, C. C. Komapos. — Kemeposo :
UTepaTypa I— KemI'Y, 2020. — 119 ¢. — ISBN 978-5-8353-2654-9. — Tekct
Mamt : DIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-OMOINOTEUHASI CUCTEMA.
— URL: https://e.lanbook.com/book/162603
eRTPOHHO- Congatkuf, A. B. Beenenne B METOI KOHEUHBIX DJIIEMEHTOB :
A yuebHoe nocodue / A. B. Conparkun, E. C. bapanosa. —
1 OOCHOBHafl cHCTeMa Cankr-IlerepOypr : BI'TY "Boenmex" um. JI.®. YeruHosa,
nuTeparypa H3aTeNbCTBA 2020. — 123 ¢. — ISBN 978-5-907324-05-3. — TekcrT :
Tans DJIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAs cCUCTeMa. —

URL: https://e.lanbook.com/book/172238

IlepeueHp MCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:
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