FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs
T —

CBEJIEHHS O BIAJE/BLIE 11911
[Komy seian: Memkos P. A.
omssosaress: peshkovra

28.05.2023

P. A. TlemkoB

PABOYAS ITPOT'PAMMA

aucuuiiaHbl 1.0.03 CynepkoMIbIOTEPHOE MOJEIUPOBAHUE TEXHUUECKUX YCTPOUCTB U
IIPOLIECCOB

st HanpasiaeHus 24.04.01 PakeTHbIe KOMIUIEKCH 1 KOCMOHABTHKA

ypoBeHb Marucrtparypa

¢opma o0yueHus1 ouHas

kadenpa-pa3padoryuk CUCTEMHOE POTPAMMUPOBAHUE

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 24.04.01 PakeTHpie KOMIUTIEKCHI U KOCMOHABTHKA, YTBEPKAEHHBIM ITPUKA30M
Muno6puayku ot 05.02.2018 Ne 84

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

3aB.xadenpoii pazpaboTynka,
1.¢bu3.-Mar.H., mpod.

JI. b. CokonuHCKu

Pazpabotuuk nmporpamMmel,

H. YO. Jlonranuna
K.TEXH.H., JIOIICHT

CBEJIEHMS O BIIAJIEJIBLLE 31T
a H. 10,

YenssOMHCK



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: MpreMbl IPUOOPETEHHS U IPUMEHEHUS
HOBBIX 3HAHHH JJIs1 peHIeHUs TPO(eCCHOHATBHBIX
3a/1a4; TIOHATHS O MapajlIeIbHBIX BIYUCICHUSX;
[aKeThl IPOrpaMM, KOTOPbIE UCTIOIB3YIOTCS JUIs
pElIeHus 3a/1a4 Ha CyNIePKOMIIBIOTEpax

YMeeT: IpUMEHATh 3HaHus (PyHIaMEHTaIbHBIX HayK
U IpodeCCUOHANIbHBIC 3HAHUS JUISL PEIICHHUS
AKTyaJIbHBIX TEXHUUECKUX 3a/]1a4

MMeeT npakTUYeCKUH OMBIT: PEIICHMS 3a7a4d Ha
CYNEPKOMIIBIOTEPE B CIIELUATM3UPOBAHHBIX
MpOrpaMMHBIX MTakeTax; oOMeHa (aiaamMu MEeKIy
CYNIEPKOMIIBIOTEPOM U NEPCOHATBHBIM
KOMITbIOTEPOM

OIIK-2 CriocobeH CTaBUTh U peliarh 3a1a4u Mo
MIPOSKTUPOBAHUIO, KOHCTPYHUPOBAHUIO,
MIPOU3BOJICTBY, UCIIBITAHUIO U KCILTyaTalluu
00BEKTOB TTPOoeCcCHOHATBLHON IEATETHHOCTH TIPH
UCTIOJIb30BaHUH COBPEMEHHBIX WH()OPMAIIMOHHBIX
TEXHOJOTHI




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.0.06 CkBO3HBIE TEXHOJIOTUHU B IPOEKTUPOBAHUU
[PaKETHO-KOCMUYECKON TEXHUKU

He npenycmotpenst

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJCHTA, HCO6XOI[I/IMI>IM
IIpu OCBOCHHUHU I[aHHOfI JUCHUITIINHBI 1 HpI/I06peTeHHI>IM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLUINAH:

JlucuurimHa

TpeboBanus

1.0.06 CxBO3HBIE TEXHOJIIOTUH B IPOEKTUPOBAHUU
[PaKeTHO-KOCMHYECKON TEXHUKH

3HaeT: TpeOoBaHUs cTaHIapTOB EnnHO# cuCTEMBI
KOHCTPYKTOPCKOM JOKYMEHTaMU U EnuHOM
CHUCTEMBbI TEXHUYECKON JOKYMEHTALMH K
0(pOpPMIICHHIO U COCTABIICHUIO YEPTEKEH, METOIBI
pEIIeHUS] THKEHEPHO-TE€OMETPUUECKUX 3a/]1a4 Ha
YEPTEKE , COBPEMEHHBIE METO/IbI IPOBEACHUS
pacyeToB a3pOAUHAMUYECKHUX, TPOYHOCTHBIX,
YKE€CTKOCTHBIX, MaCCOBO-LIEHTPOBOYHBIX,
WHEPLUOHHBIX U IPYTUX TEXHUYECKUX
XapaKTEPUCTUK KOHCTPYKIIMM paKeT-HOCUTEIEH U
pakeT KOCMUYECKOTO Ha3HAYECHMsI, IPUKIIATHbIE
KOMITBIOTEPHBIE IPOTPaMMBI JJIS1 PELIEHU 3a1a4 110
MIPOEKTUPOBAHNIO, KOHCTPYUPOBAHUIO,
MIPOU3BO/ICTBY, UCITBITAHUIO PAKETHO-KOCMUYECKOU
TEXHUKH YMEET: UNTaTh U aHAJIU3UPOBATh
MPOEKTHYIO U pad04yt0 KOHCTPYKTOPCKYIO
TOKyMEHTALMIO JIJIs1 OTIPEEIICHHS COCTaBa U
YCTPOWCTBA U3JEINUS C MOTyYeHHEM HEOOXOTUMBIX
TaHHBIX JUIS €70 Pa3pabOTKH U U3TOTOBIICHUS,
MPUMEHSATH COBPEMEHHBIE CHCTEMBI
ABTOMATHU3UPOBAHHOTO IPOEKTUPOBAHHUS ITPU
pacuere a3poAMHAMHUYECKHUX, POYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-IIEHTPOBOYHBIX,
WHEPIMOHHBIX U IPYTUX TEXHUUECKUX
XapaKTEPUCTUK KOHCTPYKLIMM paKeT-HOCUTENEH 1
paKeT KOCMHUYECKOTO Ha3HAYCHHUS, TPUMEHSTh
MPOrpaMMHBIE CPEICTBA OOIIETO U CHEIHAIbHOTO
Ha3HAYCHUS JJIS1 HHTEIUICKTYaIbHOW 00paboTKU
MOJTyYEHHBIX TaHHBIX U U(PPOBOTO MOJEIUPOBAHUS
lMeeT npakTHYECKUM OMBIT: pa3pabOTKU
COCTaBHBIX YaCTEH, N3/IETTUN PAKETHO-TEXHUYECKHUX
CUCTEM, IIPOBEJICHUS] PACYETOB I10 ONPEIAECICHUIO
A9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-IICHTPOBOYHBIX, HHEPLUUOHHBIX U APYTHUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKLIUHA paKeT-
HOCHUTEJIEH U pakeT KOCMHUYECKOrO Ha3HAYEHU,
(G POBOTO MOJICTUPOBAHUS pPealbHBIX MPOIIECCOB,
OIHMCHIBAIONINX (DYHKITHOHUPOBAHUE

MPOEKTUPYEMBIX U3

4. O0béM 1 BUABI YUeOHOI PadOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI

PacnpeaeneHHelu)cemeCTpaM

. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
2
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
[ToxroroBka k 3adery 5 5
Hp;l(:g;zlzl;; eTil;/IHP:I THPII);6J1eM, HE BRIHOCUMBIX Ha JICKIIUU U 30.75 30.75
KoHcynbTanum 1 mpoMexXyTodHas aTTeCcTalus 4,25 4,25
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. ConeprxkaHue TUCHMIIIMHBI

OObeM ayIUTOPHBIX 3aHATUH 110

Ne
HaumeHnoBaHnue pa3aenoB IUCHUILUIMHbI BUJIaM B Hacax
paszziena)
Bcero J| 113 | JIP
1 PacueTsl Ha CyIIepKOMITEIOTEPAX C UCTIOIE30BAaHHEM 20 2 | 12 0
CHelMaIN3UPOBAHHBIX IPOIPAMMHBIX MTAKETOB.
2  |ba3oBble NOHATHUS NAPAIUIEIbHBIX BBIYMCICHHM. 12 8 4 0
5.1. Jlekuun
Ne Ne Koa-
HaumeHnoBaHMe WK KpaTKOE COIEp)KaHUE JEKIIMOHHOTO 3aHATHUS BO
leKIuulpasaenal
4acoB
1 1 Mozenu, UX TUIIBI U MOJICIIMPOBAHUE. 2
2 1 |CAE/CAD cuctemsl. OcHoBHbie ionsTus. [Ipumepsr CAE/CAD cuctewm. 2
3 1 [3amaum Jy1s CyNIepKOMIIBIOTEPOB. 2
4 1 MeTo/b1, UCIIOTIb3yEMBbIe JJIS PEIICHUS 3a/1a4 Ha CYTePKOMITbIOTEPax B )
CHELMATN3UPOBAHHBIX NTAKETaX MPOTrPAMM.
5 2 [(llonsTHe mapaanenbHbIX BBIYMCICHHAN. 2
6 2 |0O630p napayiiebHbIX BHIYUCIUTEIBHBIX CUCTEM. 2
7 2 |Knaccugukaiys napajuieabHbIX BEIYUCIUTEIBHBIX CUCTEM. 2
8 2 |Onenka > QeKTUBHOCTH MapauICIbHBIX BEIYUCICHHA. 2
5.2. lIlpakTyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HanmeHoBaHMe WK KpaTKOe COlepKaHNe MPAKTUIECKOTO 3aHATHUS, CEMUHApa BO
3aHATHUA[pa3ena

4qaCoB




Cosznanre reoMeTpHIECKON MOJIETTN CHU3Y BBEpX U CBepXy BHU3. KonupoBaHue,
1-2 1  |[mepememeHue, oTpaxkeHne 00beKTOB. POPMUPOBAHUE MOJIEIH MPH TTOMOIIH 4
OyneBbix onepauui. [laker nporpamm ANSY'S.
3.4 1 Perenre 3a/1a4 ¢ IPUMEHEHUEM CTEPKHEBBIX, OATTOYHBIX, IBYMEPHBIX KOHEUHBIX 4
nemeHToB. [TakeT mporpaMmm ANSY'S.
Perenue 3a1a4 ¢ mpuMeHEHHEM 000JI0UE€UHBIX, 00BEMHBIX KOHEUHBIX 2JIEMEHTOB.
5-6 1 4
[Taker nporpamm ANSYS.
7-8 2 |Pemenue 3amay Ha cynepkomnbtotepe. [laketr mporpamm ANSYS. 4
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Koz-
TTonsun CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB
[loaroroBka k 3adery [DYMU, 6], c. 1-68. 2 5
M3ydeHue TeM U npoliieM, He BBIHOCUMBIX
Y p : [DYMJL, 10], 1. 3-4: c. 35-107. 2 130,75
Ha JICKITNH U IPAKTHYCCKHEC 3aHITHS

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbLHON MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITENIbHOCTH 00yJarOIIIXCS.

6.1. KourposabHubie meponpusitus (KM)

HasBanue
KOHTPOJIBHOTO
MEpOIPUATHS

Ce-
MeCTp

Bun
KOHTPOJIS

KM Bec

Makc.
Oat

[lopsnox HaunciieHus: 6aII0B

Vuu-
THIBA

eTcs
B [1A

CamocTosiTenbHas
pabora 1

Texyuuii

0,5
KOHTPOJIb

10

CamocTrosiTenbHast padoTa IPOBOAUTCS MOCIE
3aBepuIeHUs u3ydeHus paszena. CTyneHTh
npenynpexnaatrcs 3a 5-7 quei. CtyneHry
BbIIa€TCA 3a/laHue, COCTOoAIIEee U3 2 3a/1au.
TunoBoe 3a1anue npunaraercs. Bpems,
OTBEJIEHHOE Ha perieHue - 90 munyT. Kaxnas
3a/1aua OIICHUBACTCS OTICIIBHO MAKCHMYM TIO
5 6auI0B, MaKCUMAaJIbHBIA CyMMapHBINA Oaut
3a 00e 3amaun - 10 GaioB. 5 6amioB - 331344
pelIeHa MPaBUIIbHO, X0/ PELICHUS] BEPHBIA,
€CTb BCe MOsICHEeHUsI. 4 Oaa — 3a1a4ya
pelIeHa MPaBUIIbHO, X0/ PELICHUS] BEPHBIiA,
HE BCE TOSICHEHUS MPUCYTCTBYIOT. 3 6asa -
3a/1aua peleHa ¢ HeTOYHOCTSAMU, X0
pElICHUs BepHBIN, HET MOSICHEHUH. 2 Oasina -

3aaada p€icHa ¢ 3aMCHYaHUAMM, X0

3a4CT




pEIICHUs C HETOYHOCTSIMU, HET TOsSICHEHUH. 1
0asut - 3a/1a4a perieHa ¢ 3aMe4aHusIMH, X0
pENICHUS C 3aMEUaHUSIMH, HET MOosicHeHHH. ()
0aJTOB - HEBEPHBINM OTBET W/WJIH HET
pEIICHUS.

Texymmii
KOHTPOJIb

CaMocTosTeIbHas
pabora 2

1,5

10

CamocTosiTenbHast paboTa MPOBOAUTCS MOCTE
3aBepIICHHS U3ydeHus pasnena. CTyaeHThl
npeaynpexaaoTcs 3a 5-7 queit. CtyaeHTy
BbIIa€TCA 3a/laHue, COCTOoAIIEee U3 2 3a/1au.
TunoBoe 3aganue npunaraercs. Bpems,
OTBEJIEHHOE Ha pemieHue - 90 MunyT. Kaxnas
3a/1a4a OLIEHUBAETCS OTJEIbHO MAKCUMYM I10
5 6aynoB, MakCUMaJIbHBIA CyMMapHbIi 0asl
3a 00e 3amauu - 10 GamoB. 5 6amioB - 331344
pelieHa IpaBWIbHO, X0/ PEIICHUS BEPHBIH,
€CTh BCE MOsICHEeHUS. 4 6ana — 3a1a4a
peleHa IpaBWIbHO, X0/ PEIICHUS BEPHBIH,
He BCE TOSICHEHUS MPUCYTCTBYIOT. 3 6arna -
3a/1aua peleHa ¢ HeTOYHOCTSAMU, X0/
pelIeHns BepHBIN, HET MOSICHEHUH. 2 Oasina -
3a/laua peleHa ¢ 3aMeYaHusIMU, X0/
pelIeHus: C HETOYHOCTSIMU, HET MOsICHEHUH. 1
0aJut - 3a71a4a penIeHa ¢ 3aMeYaHusIMH, X0
pelIeHus ¢ 3aMeYaHusIMHU, HET NosicHeHul. 0
0aJIJIOB - HEBEPHBII OTBET W/UIIN HET
peLIeHusI.

3a4CT

Texymni
KOHTPOJIb

CaMocTosTennpHas
pabora 3

10

CamocTosTenbHast paboTa MPOBOAUTCS MOCTE
3aBepIICHUs U3yueHus pasnesna. CTyIaeHThl
npeaynpexaaTcs 3a 5-7 queid. CtyaeHTy
BbIJIa€TCA 3a/laHue, COCTOoAIIEee U3 2 3a/1au.
TunoBoe 3aganue npunaraercs. Bpems,
OTBE/ICHHOE Ha penieHue - 90 muayT. Kaxknas
3a/1a4a OLIEHUBAETCS OTJEIbHO MAKCUMYM IO
5 6annoB, MakCUMaJIbHBIA CyMMapHbIi Oasul
3a 00e 3amgaun - 10 OawioB. 5 6annoB - 3a7a4a
pelieHa IpaBWIbHO, X0/ PEIICHUS BEPHBIH,
€CTh BCE MOsiICHEeHUs. 4 6ata — 3a1a4a
pelieHa IpaBWIbHO, X0/ PEIICHUS BEPHBIH,
He BCE TOSICHEHUS MPUCYTCTBYIOT. 3 6armna -
3a/1a4a peleHa ¢ HETOYHOCTSIMU, XOJT
pelIeHns BepHbIN, HET MOSICHEHUH. 2 Oaina -
3a/1a4a pelieHa ¢ 3aMeYaHusIMH, XOJT
pELIeHUs] C HETOYHOCTSIMU, HET MOSCHEHUH. 1
0aJut - 3a71a4a perieHa ¢ 3aMe4aHusIMH, X0
[pelIeHus ¢ 3aMeYaHusIMH, HET NosicHeHui. 0
0aJIJIOB - HEBEPHBII OTBET W/UIIM HET
penieHusl.

3a4UCT

Texymni
KOHTPOJIb

CamMmocTogTenbpHas
pabora 4

10

CamocTosTenbHast paboTa MPOBOAUTCS MOCTE
3aBepuIeHUs U3ydeHust paszaena. CTyneHThl
npeaynpexaatorcs 3a 5-7 nueit. CTyaeHty
BbIJIAETCA 3a/laHue, COCTOAIIEE U3 2 3a/1au.
TunoBoe 3aganue npunaraercsa. Bpems,
OTBeJICHHOE Ha peuieHue - 90 munyT. Kaxnas
3a/1aua OIIEHUBAETCS OTJEIBHO MAKCUMYM IO
5 6aynoB, MakCUMaJIbHBINA CyMMapHbIi Oasul

3a 00e 3agayn - 10 OamwoB. 5 0asLIOB - 3a7ayal

3a4CT




pelieHa NpaBUWIbHO, X0/ PEIICHUS BEPHBIH,
€CThb BCe MosicHeHUs. 4 6ata — 3aaa4a
pelieHa NpaBuWIbHO, X0/ PEIICHUS] BEPHBIH,
He BCE MOsSCHEHUS MPUCYTCTBYIOT. 3 Oasa -
3a/1a4a peleHa ¢ HeTOYHOCTSIMU, XOJT
pelieHus1 BEpHBIN, HET MOsICHEHUH. 2 Oaa -
3a/1a4a peleHa ¢ 3aMeYaHusIMHU, X0/
pEILICHHS C HETOYHOCTSIMU, HET MOSCHEHUH. |
0as - 3ajaua pelieHa ¢ 3aMeYaHusIMU, XOJT
pELICHUS C 3aMEYaHUsIMM, HET OsICHEHH. 0
0aJUIoB - HEBEPHBIN OTBET U/ HET
pEIICHHUS.

Texymni
KOHTPOJIb

CamMmocTogTeapHas
pabora 5

CryneHTy BBIIAETCS 3aJaHUE 110 H3YICHUIO
TEeM U Ipo0sieM, He BBIHOCUMBIX Ha JIEKIIUH U
[MPaKTUYECKUE 3aHATHS. 3alaHie
npuiaraetcs. Pabota onieHuBaeTcs
MaKCUMyM B 5 06au1oB. 5 6aiioB - CTYIEHT
M3y4YdI Matepuai, 0pOpMUIT KOHCIIEKT B
CPOK, TIPH 3aIUTE YBEPEHHO H
MCUEPIIBIBAIOIIE OTBEYA Ha BCE BONPOCHI. 4
0asuta - CTYIEHT U3yYrII MaTepual, 0hOpPMHIT
KOHCIIEKT B CPOK, IIPH 3aIUTE YBEPEHHO
OTBeYaJ Ha OOJBIIMHCTBO BOIIPOCOB, OTHAKO
HEKOTOPbIE BOIPOCH! BBI3BAIHU 3aTPYIHEHHUS.
3 Oayuta - CTyIEeHT M3y4riI MaTepHal,
0(opMuUIT KOHCIIEKT MO3KE YKa3aHHOTO
CpOKa, TIPH 3allluTe HEYBEPEHHO OTBEYA Ha
OOJIBIIIMHCTBO BONPOCOB. 2 0ajia - CTyAeHT
M3ydWIT Matepuai, He 0(hOPMIIT KOHCTIEKT B
CPOK, TIPH 3aIUTE 3aTPYAHIETCS C OTBETaMHU
Ha BOMPOCHL. 1 GalyI - 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

KonTposnbHbIit
ompoc 1

1,5

10

KOHTpOIBHBIN OMTPOC MPOBOIUTCS B BUAE
KOMITBIOTEPHOTO T€CTa M0 OKOHYAHUH
n3y4yeHus pazzaena 1.

[Ipox0oXk1eHNE KOMITBIOTEPHOTO TECTA
onennBaeTcs ot 0 mo 10 6ammos. Tect
coctouT u3 10 paBHO3HAUHBIX BOIIPOCOB,
[MPaBUJIbHBIN OTBET HA OJIMH BOIIPOC J1a€T
onuH O6aiut. BpeMs Ha MpoX0oXkICHUE TECTa —
HE MeHee 15 MUHYT.

3a4UCT

Texymni
KOHTPOJIb

KonTposnbHbIii
omnpoc 2

1,5

10

KOHTPOIBHBIN OMPOC MPOBOIUTCS B BUJIC
KOMITBIOTEPHOTO T€CTAa IO OKOHYAHUH
M3y4deHUs paszena 2.

[IpoxoxkIeHNEe KOMITBIOTEPHOTO TECTa
ouenuBaercs ot 0 1o 10 6ayuios. Tect
cocTouT u3 10 paBHO3HAUHBIX BOIIPOCOB,
MMPaBUJILHBIN OTBET HA OJIMH BOIPOC J1aeT
onuH Oat. Bpems Ha MPOXOXKICHHUE TeCcTa —
He MeHee 15 MUHYT.

3a4CT

[Tpome-
JKyTOUYHAst

3auer

10

[Ipu orleHMBaHUYU PE3yIBTAaTOB yUeOHOM

NeSTEIbHOCTH 00YYarOIIerocs Mo

3a4CT




arrccranus

MUCIUILTAHE HCTIONB3YETCs 0aUThHO-
PEUTHHIOBAasI CHUCTEMA OLIEHUBAHUS
PE3yABTaTOB YUEOHOU NESTEIIEHOCTH
obyuarommxcs (ITomoxkenne o BPC
YTBEPIKACHO IPUKA30M PEKTOpa OT
24.05.2019 . Ne 179, B penakuuu npukasa
pexTopa ot 10.03.2022 r.No 25-13/09).
OneHka 3a AUCUUIUIMHY (GOpMUpPYETCS Ha
OCHOBE TTOJTyYEHHBIX OIIEHOK 332 KOHTPOJIBHO-
PEUTHUHIOBBIE MEPONPUATHUS TEKYIIETO
KOHTPOJISI.

* 3auTeHo: Bennuuna pelTruHra
oOyuarorierocs mo aucuurinae 60...100 %.
* Hezaureno: Bennuuna peidtrHra
oOyuaromerocs o aucuuruiaae 0...59 %.
Ecnu cTyIeHT He COMIaceH ¢ OIEHKOM,
[OJTy4YEHHOM M0 pe3yabTaTaM TEKYIIero
KOHTPOJIS, CTYJICHT MPOXOAUT MEPONPUATHE
MPOMEKYTOUHON aTTeCTaIUU, KOTOPOE
COCTOMT W3 JIBYX ATaIloB. 1-¥ ATaIl: pemeHne
3a1a4yi, MaKCUMAaJIbHBIN 0aii - 5 6auioB. 2-i
dTaIl: YCTHBIA ONPOC, MAaKCUMAJTbHBINA OalI -
5 6aimoB. MakcuManbHBIN 0aluT 3a 3a4eT —
10 6amtoB. Ha mepBoM 3Tare cTyaeHT
peraeT 3a1a4dy. S 6ayUIoB - 3a7a4a perieHa
[PaBIJIbHO, XOJ1 PEIlIeHUs] BEPHBIH, €CTh BCE
nosicieHust. 4 0ajuia — 3aj1a4a perieHa
[PaBIJIbHO, XOJ1 PEIlIeHUs] BEPHBIH, HE BCe
[OSICHEHUS IPUCYTCTBYIOT. 3 OaJa - 3a/1a4a
pelIeHa ¢ HETOYHOCTSIMU, XOJ1 PeIlIeHuUs
BEPHBI, HET MOsSICHEHUH. 2 6aJuia - 3aJa4a
pelIeHa ¢ 3aMEUaHUsAMHU, XOJ] PELICHHUS C
HCTOYHOCTSIMH, HET HOSICHeHUM. 1 6am -
3a/1aua peleHa ¢ 3aMeYaHusIMH, X0/
pENICHUS C 3aMEUaHUSIMH, HET MOosicHeHHH. ()
0aJTOB - HEBEPHBINM OTBET W/WJIH HET
pemrenus. Ha Bropom 3rtarme cTyneHT 6e3
[MOJITOTOBKH OTBEYAET Ha BOIPOCHI
TeopeTUIecKkoro MmuanMyma. [IpenogaBarens
MpeiaraeT 5 BOMPOCOB U3 CIHCKA, CTYIECHT
yYCTHO oTBedaeT. [lopsmok HaduCIeHus
0ayutoB 3a 2-# JTam: 5 6aIoB - CTY/IEHT
BEPHO OTBETUJI Ha 5 BONIPOCOB, 4 Oaia -
CTYIEHT BEpHO OTBETHJI Ha 4 Bompoca, 3
0asuia - CTYJIEHT BEpHO OTBETHJI Ha 3
BOIpoca, 2 Oaa - CTYIEHT BEPHO OTBETHUI
Ha 2 Bompoca, 1 Ga - CTyIeHT BEPHO
oTrBeTHI Ha 1 Bompoc, 0 0amioB - CTyAeHT
BEpHO OTBETUJ Ha () BOIIPOCOB.

B sTOM citydae orieHKa 3a AUCHUTUIHHY
[PACCUUTHIBACTCS HA OCHOBE MOMYyUEHHBIX
OILICHOK 33 KOHTPOJIbHO-PEHTHHIOBBIE
MEPOIIPUSATHSI TEKYIIIETO KOHTPOIIS U
MIPOMEKYTOYHON aTTeCTALINU.

dukcamus pe3yabraToB ya4eOHOM

NEeSATETLHOCTH 1O TMCIUIINHE TPOBOJIUTCS B




CTy/ICHTA.

JICHBb 3a4€Ta IIPpU JIMYHOM IMPUCYTCTBUUN

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepun
OLIEHUBAaHHUS

3a4cT

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOU NEATEIBHOCTU
oOyyaromnierocs Mo AUCHUIINHE UCTIONb3yeTCs 0aibHO-
pPEUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU

nestensHocTr oOydarommxcs (ITomoxkenne o BPC yrBepxkneHo
npuka3oM pektopa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIUILTAHY
(dopmMHpyeTCst Ha OCHOBE MOJTYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJIS. * 3a4TEHO:
Benuuuna peiftunra odyyvaromerocs o gucuumuinge 60...100 %.
» Hezauteno: Benuunna peitftunara oGy4aromierocs rno JUCIUILUINHE
0...59 %. Ecnu cTyneHT He coIiaceH ¢ OLIEHKOM, IOJIy4eHHOM 1o
pe3yibTaTaM TeKYIIEro KOHTPOJIS, CTYIEHT MPOXOAUT
MEpPOIPUITHE TPOMEKYTOUYHON aTTECTAIIUN, KOTOPOE COCTOUT U3
JIBYX ATAmoB. 1-¥ 3Tam: pemenue 3a1a4i, MaKCUMaIbHBIA 0ast - 5
0ayIoB. 2-1 ATAI: YCTHBIN OMPOC, MAKCUMATBHBIN 0aIt - 5
O0aymoB. MakcuManbHbIN 6ai 3a 3aueT — 10 6amios. Ha mepBom
JTare CTyACHT pelIaeT 3a1ady. 5 0aiioB - 3a/1a4a pereHa

MOSICHEHUS IPUCYTCTBYIOT. 3 Oalia - 3aj1aua pelieHa ¢
HETOYHOCTSIMU, XOJ] pEIICHNs BEPHBIN, HET MOSICHEHUH. 2 Oaiina -
3aJlaua peleHa ¢ 3aMeYaHusIMU, XOJ1 PEIIeHUs C HETOUHOCTIMH,
HEeT NosiICHeHUH. 1 Gat - 3aj1aua penieHa ¢ 3aMe4aHusIMU, X0
pelleHus C 3aMeYaHUsIMU, HEeT MosicHeHui. 0 GasoB - HEBEPHBIT
OTBET W/WIH HEeT perieHus. Ha BTopoM atare cTyneHT 6e3
MOJITOTOBKM OTBEYAET Ha BOMPOCHI TEOPETUUECKOTO MUHUMYMa.
[IpenonaBaresnp npeaiaraet 5 BOOPOCOB U3 CIUCKA, CTYACHT YCTHO
orBeuaet. [Topsiiok HauuCIeHus O6aIoB 3a 2-i JTar: 5 6aJIIoB -
CTYZIEHT BEPHO OTBETHJI HA 5 BOIPOCOB, 4 0aJuIa - CTYJEHT BEpHO

OTBETUJ Ha 4 Borpoca, 3 6ajuia - CTyJJeHT BEpHO OTBETHII Ha 3
BOIIpOCa, 2 O6auia - CTyIeHT BEpHO OTBETHI Ha 2 Bompoca, | 6ai -
CTYZIEHT BEepHO OTBeTHII Ha 1 Bompoc, O 6aIoB - CTYAEHT BEpHO
otrBeTw1 Ha () BorpocoB. B aToM ciiydae oreHka 3a TUCHUILIUHY
paccuuTHIBaE€TCS Ha OCHOBE MOMYUYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHTOBBIE MEPONIPUSITHS TEKYIIETO KOHTPOJIS U

MPOMEXKYTOUHOMU arTectanuu. OuKcanus pe3yabTaToB yueOHOM
JESITEIIBHOCTH TI0 JUCIUILINHE MPOBOJAUTCS B ICHB 3a4eTa MpU

MpaBUJILHO, X0 PEIIEHUsT BEPHBIH, €CTh BCe MOsICHEHUs. 4 Oana —
o B coorBeTcTBHU C
3a/1a4ya pelieHa mpaBuiIbHO, X0/ PEIICHUs] BEPHBIA, HE BCE 02526
.2.5,2.

[Tonoxenus

JIMYHOM IIPUCYTCTBUU CTYACHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

3HaeT: MpUEeMbl MPHOOPETEHNS U IPUMEHEHUS HOBBIX 3HAHUH ISl peILICHHS
OIK-2 po¢eCCHOHANIBHBIX 3a/1a4; MOHATHS O MapaIeIbHbIX BEIUMCICHUX; TaKeThI| | |, TAAY

[IpOrpamMmM, KOTOpPbIE UCIIOJIB3YIOTCS IS PEIICHMS 3a1ad Ha
CYNIEPKOMIIBIOTEPAX




'YMeeT: MpUMEeHSATh 3HaHUS (PyHIaMEHTAIbHBIX HAayK U MpodeccuoHaIbHbIe

OIIK-2 HAHAHHHHHHH
SHAHUA HJI51 pGH_IeHI/IS{ aKTyaJ'IBHbIX TEXHUYCCKUX 3aaa4

MMeeT mpakTUYEeCKUI OMBIT: PEIICHUs 3a7a4 Ha CYIIEPKOMITBIOTEPE B

OIIK-2 CHelHaI3UPOBAHHBIX POIPAMMHBIX MTAKeTax; OOMeHa (ailiaMu Mex1y
CYNEPKOMITBIOTEPOM U NEPCOHATBHBIM KOMITBIOTEPOM

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:

1. BoeBonun, B. B. [lapannenbubie BerauciaeHus: Yue6. nocooue as
By30B 1o Hampasienuto 510200 "[Ipuknagnas matemaruka u uHpopmartuka" B. B.
Boesonun, Bi. B. Boeroaun. - CI16.: BXB-Iletepoypr, 2004. - 599 c.

2.  Kamnyh, A. B. Ansys B pykax unxeHepa [ Tekct] npaxr. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepbera ; mpeaucin. A. C. llaxgckoro. - U3,
crep. - M.: URSS : JIMBPOKOM, 2014. - 269 c. ni.

3. Teprens, B. I1. BeicOkonmpou3BOaUTEIbHBIE BHIYUCICHUS JIJIS
MHOTOITPOLIECCOPHBIX MHOTOSJIEPHBIX cucTeM [ TekcT] yueOHUK AJisl CTY/IEHTOB
BBICIINX y4e€OHBIX 3aBeCHHM, 0Oydaronuxcs mo HanpasieHusm BI1O 010400
"IIpuknagnas maremaruka u uapopmaruka” u 010300 "dyHngamenTanpHas
uH(popmaruka u nHpopmarmonnsie TexHonoruu" B. I1. I'eprens ; b-ka Huxkerop.
roc. yu-ta uM. H. W. Jlob6ayeBckoro ; CynepKoMIbIOTEPHBIA KOHCOPLUYM
yHuBepcutetoB Poccun. - Mocksa: ®@uszmaniurt, 2010. - 539, [4] c. un. 25 cm

8) omeuecmeenHvle U 3apyOedHCHbIe HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:

1.  BectHuk HOxHO-YpanbCcKkoro rocy1iapcTBEHHOTO YHUBEPCUTETA.
Cepus: MaremaTnueckoe MOICIMPOBAHUE U MPOTPAMMUPOBAHUE, HAy4. KYpPH.,
FOx.-Ypan. roc. yH-T; OYpI'Y.

2.  BectHuk KOxHO-YpanbCcKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepusi: BeiunciaurensHas MaTeMaThka U nH(OpMaTHKa, Hayd. ’KypH., FOx.-Ypai.
roc. yH-T; FOYpI'VY.

3. Supercomputing frontiers and innovations, Hay4. *kypH., Chelyabinsk:
Publishing center of South Ural State University.

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meroanueckue yKa3aHusl IO OCBOCHUIO TUCIUATIIUHBI
«CyTepKOMIBIOTEPHOE MOACITUPOBAHUE TEXHUICCKUX YCTPONUCTB U MIPOIIECCOBY
2. Meronuueckue yKa3aHUs 10 OCBOCHUIO JUCITUTUTHHBI
«CyTmepKOMIBbIOTEPHOE MOICIIUPOBAHUE TEXHUYCCKHUX YCTPONCTB U MIPOIIECCOBY

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. Meronuuecknue ykazaHHs 110 OCBOCHUIO JUCITUTIINHBI
«CynepKoMIbIOTEpHOE MOICIIMPOBAHNE TEXHHYECKUX YCTPOMCTB U IPOIIECCOBY



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bux peeypeas | bubnuorpaduueckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOH
dbopme
DJIEKTPOHHO- OcHoBbl pabotel B ANSYS 17/ H. H. ®enopogra, C. A.
OcHOBHAs OubnroTeyHas Bansrep, M. H. lanunos, 0. B. 3axapoa. — Mockaa : JIMK
1 TeDATYDA cucrtema [Ipecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. — Texkcr :
paTyp W3/1aTeNIbCTBA AIIEKTPOHHBIH // JIaHb : 37€KTPOHHO-OMOINOTEYHAs cUCTEMA. —
Jlanb URL.: https://e.lanbook.com/book/90112
gigﬁzg?e{f;ﬂ bacos, K.A. ANSYS u LMS Virtual Lab. 'eomerpudeckoe
b JlononHuTeNnbHAS cHCTeMa MOJIETUPOBaHUE. [ DNEKTPOHHBIN pecypc]| — DIEKTPOH. JaH. —
uTeparypa s1aTeIbCTRa M.: IMK IIpecc, 2009. — 240 c. — Pexxum goctyma:
Hallln, http://e.lanbook.com/book/1295 — 3ari. ¢ skpaHa.
2%;222:3;,1 bacos, K.A. I'padguueckuii uarepdeiic kommaexca ANSYS.
3 JlononHuTEIEHAS cHCTeMa [DnekTpoHHBIN pecypc]| — DnekTpoH. aaH. — M.: JIMK Ilpecc,
nuTeparypa A NATeNbC TR 2008. — 248 c. — Pexxum gocryna:
.HaII[{I) http://e.lanbook.com/book/1290 — 3ar. ¢ skpaHa.
gggﬁ;ﬁg:‘?}zﬂ bacos, K.A. ANSYS: cnpaBouHUK 110JIb30BaTEIS.
4 JlononHuTEIEHAS cHCTeMa [DnekTpoHHBIN pecypc]| — DnekTpoH. aaH. — M.: JIMK Ilpecc,
nmuTeparypa AATEIIECTED 2008. — 640 c. — Pexxum nocrymna:
HaII[n, http://e.lanbook.com/book/1335 — 3ar. ¢ skpaHa.
DIIEKTPOHHO- [TaBnoB, A.C. Perienue 3a1au MeXaHuKu 1ehOPMUPYEMOTO
NononuTebHas OuoOIMOTeYHAS TBEPIOro Tena B nporpamme ANSY S: npakTUKyM 71 By30B.
5 TepATYDA cucreMa [DnexTponHbIii pecypc]| — Dnekrpod. aaH. — CI16.: BI'TY
patyp N30aTeIbCTBA "Boeamex" um. JI.®. Yctunona, 2014. — 34 c. — Pexxum
Jlann noctyna: http://e.lanbook.com/book/63695 — 3ari. ¢ 3kpaHa.
Perienue TUIOBBIX 3a1a4 pacyeTa AIEMEHTOB KOHCTPYKIIUHI C
JJEKTPOHHO- MCIIOJIb30BaHUEM CUCTEMbI KOHEYHO-3JIEMEHTHOTO
OcHoBHAs OubmmoTeyHas mozaenupoBanuss ANSYS : yuebHoe nocobue / cocrasurenu I1.
6 TeDATYDA cucrtema H. Pynosckuii, T. A. CutHukoBa. — Koctpoma : KI'Y um. H.A.
paTyp 13/1aTEIbCTBA HexkpacoBa, 2021. — 68 c. — TekcT : anexkTpoHHsbIit // Jlans :
Jlanb QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/176321
DJIEKTPOHHO- JIpiruna, H. V1. MogenupoBanue : yuebnoe nocooue / H. U.
OcHoBHAS OubIMoTeUHAs JIpiruna, O. B. Jlaypepman. — HoBocubupck : HI'TY, 2020. —
7 TeDATYDA cucrema 87 ¢. — ISBN 978-5-7782-4151-0. — TekcT : 31eKTPOHHBIH //
patyp W3/IaTeIbCTBA Jlanb : anekTpoHHO-OubOMHoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/152226
[onyOeBa, H. B. Maremarnueckoe MOI€TUpOBAaHUE CUCTEM U
DJIEKTPOHHO-
nporeccoB : yueoHoe nocodue st By3os / H. B. [omybOeBa. —
OubnmroTeuHas 4
] OcHoBHas CHCTEMA 3-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 192 ¢. —
Teparypa [SBN 978-5-8114-8721-9. — Texcr : snexTpoHHsbIi // JIans :
M31aTeNLCTBA
Mo QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/179611
DJIEKTPOHHO- MatemMaTu4ecKoe MOJICITHPOBAHKE MTPOLIECCOB U
OcHoBHAs OuOIMOTeUHAS TEXHOJIOTUYECKUX CHCTEM : yueOHoe mocooue / A. B. llladpaii,
9 TepATYDA cucreMa /1. M. boponynun, 1. A. bakun, C. C. Komapos. — Kemeposo :
patyp msnatensctea [KemI'Y, 2020. — 119 c. — ISBN 978-5-8353-2654-9. — Texct
Jlanp : JIIEKTPOHHBIH // JIaHb : JIEeKTPOHHO-OMONINOTEUHAs CHCTEMA.




— URL: https://e.lanbook.com/book/162603

OcHOBHAaA
UTepaTypa

10

DJIEKTPOHHO-
OnoOIMoTEUHAs
cucTema
W3/IaTeNIbCTBA
Jlanb

ConparkuH, A. B. BBeneHre B METOl KOHEUHBIX JIEMEHTOB :
yueOHoe nocobue / A. B. Connarkun, E. C. bapanosa. —
Cankr-IlerepOypr : BI'TY "Boenmex" um. JI.d. Yetunona,
2020. — 123 c¢. — ISBN 978-5-907324-05-3. — Tekcr :
HIIEKTPOHHBIH // JIaHb : SIeKTPOHHO-OMOIMOTEeYHAs cCcTeMa. —

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

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. PCK Texnonoruu-Cucrema "Ilepconanbhblii BUpTyaibHbli komnerorep” (I1IBK)
(MS Windows, MS Office, otkpsiToe [10)(6eccpouno)

2. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[lepedenb ucnonb3lyeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITUHbI

Bun 3agatuii

OcHoBHOE 000pyIOBaHNE, CTCH b, MAKEThI, KOMITEIOTEPHAS] TCXHHKA,
Ne ayn. | mpemycTaHOBIEHHOE MPOrPaMMHOE O00ECIIeUeHHUE, HCTIOIb3YEeMOE JIJIst

Pa3INIHBIX BUOOB 3aHATHI

Jleknuu

202
(TJIK)

Komnsrotep, mpoektop, nporpamma Microsoft Office

IIpakTnueckue
3aHATHSA U CEMUHAPHI

KomribroTepsl, NogKIIIOUeHUE K ceTH HTepHET, CyNepKOMITBIOTED,

110 (3r)|cuctema «IlepcoHanbHbIN BUPTYaIbHBIA KOMIIBIOTEPY, MTAKET MPOrpaMM
ANSYS




