FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

P
JIEHHST O BITAJIETIBLIE TIDTT
M. A.

ma

PABOYAS ITPOI'PAMMA

aucuunuHbl 1.0.M0.01 CynepkoMnb0TEpHOE MOAECIUPOBAHUE MEXATPOHHBIX CHCTEM
nJis HanpasiaeHus 15.04.04 AproMarr3zanusi TEXHOJIOTHYECKUX TPOLECCOB U
IIPOU3BOJCTB

ypoBeHb Marucrtparypa

MarucTrepckas nporpamma [IpomsbllieHHass aBTOMATA3ALAS

(popma 00y4eHHUsI OUHO-3a04YHAs

Ka(eapa-pa3padoTuyuk DIEKTPONPUBOL, MEXaTPOHUKA U NIEKTPOMEXAaHUKA

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
nonroroBku 15.04.04 ABromaru3zaiusi TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTB,
YTBEPKAEHHBIM TpuKkazoM MunoOpHayku oT 25.11.2020 Ne 1452

TIDI1, xparTes B chetene
mooGopora

;:;;JEHMS{ O BJIAJIEJIBLIE 1311 M . A . rpHrOpbeB

M. A

e
3aB.kadeapoii pa3paboTImnKa, L '!

J.TE€XH.H., IPOdQ.

=z
552

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

0 yHiBepeHTeT

T H. B. CaBocreenko

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

3naet: [IpaBuna pa3paboTKH KOMIUIEKTOB
MPOEKTHOHN U pabodel JOKyMEHTAINK Ha
AQBTOMATHU3UPOBAHHBIE CUCTEMBI YIIPABICHUS
TEXHOJIOTMYECKUMH MTPOLIECCAMH.
[TIK-2 CriocobGeH KOHTpoMpoBaTh pa3paboTky  [YmeeT: CormacoBbIBaTh U IPUHUMATh PE3YJIBTATHI
IIPOEKTa aBTOMaTU3UPOBAHHOW CUCTEMBI paboT 10 MOJATrOTOBKE MPOEKTHON JOKYMEHTAITUN
YIIPaBJICHUS TEXHOJIOIMYECKUMHU MPOLECCAMH.  [aABTOMAaTU3UPOBAHHOW CHCTEMBI YIIPABICHUS
TEXHOJIOTMYECKHUM TIPOLIECCOM
HNmeet npakTuueckuii onbIT: Beibopa 060pynoBaHms
17151 aBTOMATU3UPOBAHHOM CHCTEMBI YIIPABICHUS
TEXHOJOTUYECKUM IIPOLIECCOM.

3. MecTto aucuumiindbl B cTtpykrype Ol BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

ABTOMaTHU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHUS

[Ipou3BoncTBeHHAs IPaKTUKA (TTpeaauIIoMHast) (5
CEMECTD)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

ABTOMaTU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHUS

3naeT: CoBpeMEHHbBIE OCHOBBI
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS OOBEKTOB
MIPOMBILJICHHOW aBTOMATHU3alUH, IEUCTBYIOLIME
CTaHAAPTHl OPOPMIICHUS IPOEKTHOM
nokyMeHTanuu., Ctaguu 1 npoueaypsl mpouecca
MPOEKTUPOBAHHUS, 0COOCHHOCTH MPOEKTHBIX
poLEeAyp MPHU NPEANPOEKTHON CTaAUU pa3paboTKu
ABTOMAaTU3UPOBAHHBIX 00BEKTOB., CyIIeCTBYIOIIHE
AQBTOMATHU3UPOBAHHBIE CUCTEMBI YIIPABICHUS
TEXHOJIOTMYECKUMH MPOLIeCCaMU, pa3pabOTaHHbIE
OTEUECTBEHHBIMH U 3apyOCKHBIMH
[IPOU3BOIUTEISIMU., J[€HICTBYIOIINE CTAaHAAPTHI,
HOPMBI U IIpaBUJIa CBSI3aHHBIE ¢ IPO(EeCCHOHAIBHOMN
NeATEIbHOCTBI0., MEeTObl U TPOrpaMMHBIE
CpenCTBa AaBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHUS
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIUU. YMEET:
[TonnMate u npoektuposarh cxeMsl ITJIK s
00BEKT MPOMBIILICHHONW aBTOMAaTH3aI1H,
0(QOpMIIATH IPOEKTHYIO JOKYMEHTALMIO COITIACHO
e CTBYIOLIUM TOCYyJapCTBEHHBIM HOpMaM U
npasuiaM., [[puMeHsTh NporpaMMHbIE IPOTYKTHI
CAIIP npu npoeKTUpOBaHUH aBTOMATHU3UPOBAHHBIX
cucteM., OCyIecTBIATh pa3paboTKy CTPYKTYpPHBIX
CXEM aBTOMAaTH3UPOBAHHOW CUCTEMBI YIPABICHUS
TEXHOJIOTMYECKUM IpolieccoM., OLleHuBaTh
KaueCcTBO cofepxKaHus U (HOPMBI
TOKYMEHTUPOBAaHHOM WH(POPMALINU HA
COOTBETCTBUE YCTAHOBICHHBIM TPEOOBAHUSIM
CTaHJapTOB, HOPM U IIpaBuil., [[puMeHATH
MPOrpaMMHBIN HHCTpYMEHTapuil pa3padoTKu
TEXHUYECKOTO U IPOrPaMMHOT0 00€CIIEUEHHUS.
Hmeet npaktudyeckuii onbIT: CO0pa HHPpOpMAIK
00 aBTOMaTU3MPOBAHHBIX CUCTEMAX YIPaBICHUS
TEXHOJOTUYECKUMU MTPOLIECCAMHU U UCIIOJIB3YEMOM
000pyIOBaHNY BEAYIINX POU3BOIUTENCH., PaOOTHI
B [IpOrpaMMax aBTOMaTU3UPOBAHHOTO
[IPOEKTUPOBAHUSA., Pa3paboTKu NOSACHUTEIBHON
3alMCKU HA Pa3IUYHbIX CTAAUSAX POECKTUPOBAHUS
ABTOMATHU3UPOBAHHOM CUCTEMBI YIIPABICHUSA
TEXHOJOTUYECKUM IIPOLIECCOM., AHAIN3a U
DKCIIEPTU3bl HOPMATUBHO-TEXHUYECKON
TOKYMEHTAIIUH CBSI3aHHOM ¢ TIpodecCrOHAIBHOM
NIEATEILHOCTBIO C YYETOM CTaHJApPTOB, HOPM U
npaBuil., Pelienns ctTaniapTHBIX 3a/1a4 pu

IMPOCKTUPOBAHUHN CHUCTCM aBTOMATH3alln




CpelCcTBaMHU aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS C IPUMEHEHUEM HHPOPMAIIMOHHO-
KOMMYHHMKAITUOHHBIX TEXHOJIOTHH.

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 6 3.€., 216 4., 78,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bux yaconoit padotst 4acoB Howmep cemectpa
3
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 216 216
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTui (I13) 48 48
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 137,5 137,5
Hancanue pedepaton 46 46
[TonroroBka k nud. 3auety 44 44
Nzydenue tem u npoOieM, He BBIHOCUMBIX Ha JIEKIIUU U 475 475
MMPAKTUICCKUE 3aHATHUS
KoHcynbranum 1 npoMeKyToYHask arTeCTaluust 14,5 14,5
By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - 3K3aMEH

5. ConepkaHue TUCHMIIMHBI

Ne

pasaena HaumeHnoBaHue pa3acioB AUCHUTILINHBL

OO0beM ayTUTOPHBIX 3aHIATHH 11O
BHJIaM B yacax

Bcero JI 113 JIP

PacueTbl Ha CynepKOMIIBIOTEPaX C UCIOIb30BAHUEM

1 48 0 48 0
CHElMAIN3UPOBAHHBIX IPOIrPAMMHBIX TAKETOB.
2  |ba3oBbI€ NOHATHUS NAPAJUIECIBHBIX BBHIYMCICHH. 16 16 0 0
5.1. Jlekuumu
Ne Ne Kox-
HanmMeHoBaHue WIH KpaTKoe cozlepKaHKue JIEKIIMOHHOTO 3aHATUS BO
IeKIUu[pa3aenal
4acoB
1 2 [Mopenu, uX TUIBI U MOJEIUPOBAHUE. 2
2 2 |CAE/CAD cuctemsl. OcHoBHbIe oHsATHs. [Ipumepsr CAE/CAD cuctem. 2
3 2 |3amaum Uil CylIEpKOMIIBIOTEPOB 2
4 5 MeTo/bl, UCIIOIB3YEMBbIE AJIS PEIIEHUS 3a/1a4 Ha CyNEepPKOMIIbIOTEPAX B )
CHEUAIN3UPOBAHHBIX ITAKETAX MPOTrpamMM.
5 2 |[lonsTHe napaienbHbIX BHIYUCICHUI. 2
6 2 |00630p napasuieNbHbIX BBIYMCIUTEIbHBIX CHCTEM. 2
7 2 |Knaccudukanus napamienbHbIX BEIUUCITUTEIbHBIX CHCTEM. 2
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2 |OueHKa 3 PEKTUBHOCTH MAPAJUICTHHBIX BEIYUCICHHIA. |

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

Kon-
Ne Ne HanMmeHoBaHMe WM KpaTKOE COJIEpIKaHUE MPAKTUICCKOTO 3aHATHS, CEMUHApa BO
3aHATHA|pA3IeNa]
JacoB
Co3znanne reoMeTpUIeCKO MOJIETM CHU3Y BBEPX U cBepXy BHU3. Konuposanue,
1-3 1  |[mepemerneHue, oTpaxkeHne 00beKTOB. POPMUPOBAHUE MOJIETH MPU TOMOIIU 6
OyneBbIx ornepanuid. [Taker mporpamm ANSYS.
Pemenre 3a1a4 ¢ MpUMEHEHUEM CTEPYKHEBBIX KOHEYHBIX dJIEMEHTOB. [laker
4-6 1 6
nporpamMm ANSY'S.
Perenne 3a1a4 ¢ mpuMeHeHHEM 0aTOYHBIX KOHEUHBIX dMieMeHTOB. [lakeT
7-9 1 6
nporpamm ANSYS.
Pemenvie 3a/1a4 ¢ IpUMEHEHUEM JIByMEPHBIX KOHEYHBIX 2JIEMEHTOB. [lakeT
10-12 1 6
rnporpamMm ANSY'S.
Pemenne 3a1a4 ¢ mpuMeHEHHEM 000JI0UEYHBIX KOHEUHBIX AJIeMeHTOB. [TakeT
13-15 1 6
rnporpamMm ANSYS.
Permenwe 3a1a4 ¢ mpUMeHEHHEM 000JI0YEUHBIX, 00bEMHBIX KOHEYHBIX AJIEMEHTOB.
16-18 1 2
[TakeT mporpamm ANSY'S.
19-21 1  [Pemenme 2D 3amau Ha cynepkommbrotepe. [laketr mporpamm ANSY'S. 6
22-24 1  [Pemenue 3D 3amau Ha cynepkommbrotepe. [laket mporpamm ANSY'S. 6
25-26 1  [Pabora ¢ aHaTU30M MOJYUYEHHBIX PE3YJITaTOB B TOCTIPOIIECCHHTE 4
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Bemonnenne CPC
Cnucok mTepaTypsl (C yKa3aHHEM Kon-
[Moneun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[TYM/: [OcH. nur., 1], c. 324-351, [OcH.
nuT., 2], c. 36-50, IIporpammHoe
Harmmucanue pedeparon obecmeuenue: [1], [2], MeTtonudeckue 3 46
MOCOOUS I CAMOCTOSITEIBHON paOOTHhI
cTyneHta: [1].
[TYM/: [OcH. mut., 1], c. 12-18., [[lom. muT.,
[TonrotoBka k nud. 3auety 2], c. 314-328, [IporpaMMHOe obecrieueHue: 3 44
[1], [2].
[TYMJ: [OcH. nuT., 3], c. 44 - 56, DOYM/JI:
YMO s CPC [1], ¢ 3-6,
M3yuenue TeM 1 mpo0iieM, He BBIHOCUMBIX
[TpodeccronanbHbie 6a3bl TaHHBIX U 3 47,5
Ha JICKITNH U IPAKTHYECKUE 3aHITHS )
MH(OPMAIMOHHBIE CTIPAaBOYHBIE CUCTEMBI:
[1], [Iporpammuoe obecnieuenue: [1], [2].

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJILHOTO
MEPONPUATUS

Bec

Makc.
Oamn

[Topsimok HauncaeHUs 6aIoB

Yuu-
TEHIBa-
erca B [1A

Texymnii
KOHTPOJIb

CemecTtpoBas
pabota Nel

CemecTpoBas pabora Nel
BBITIOTHSICTCS B TUCHMEHHOM
dopme. B cemecTpoBoii pabote
MIPUBOISITCS PE3YIBTATHI
MOJIETUPOBAHUS. 32
BBITIOJTHEHHYIO PaboTy
HAYUCIISIFOTCS OaJUIb IO
CIICTYFOIIINM KPUTEPHSIM

5 6anoB - KIOYEBbIE TOUKH
CTAaTHYECKHUX XapaKTEPUCTHUK,
MOyYEHHBIX Ha
MaTeMaTU4ECKON MOJCITH
COBIMAJIAIOT C PACCUYMUTAHHBIMU
AHATMTHYCCKH

4 Garia - KITF0ueBbIe TOUKH
CTATHYECKHX XapaKTEPHUCTHUK
oTIHYaloTcs He Oolee, 4yeM Ha
10%, cTyneHT MOXKeT OOBSICHUTD
MPUYUHY PACXOXKICHUS

3 Gasta - KJIFoueBbIe TOUKU
CTATHYECKHUX XapaKTEPUCTUK
OTIIMYAIOTCS He Ooee, YeM Ha
10%, cTyneHT HE MOXKET
O0O0BSICHUTD IPUUUHY
pacXoXIeHUs

2 Oana - KIIFOYeBbIC TOUKH
CTATHYECKHUX XapaKTEPUCTUK
oTIMYaroTcs 0ojiee, ueM Ha
10%, cTymeHT MOXeT OOBSICHUTH
MPUYUHY PACXOXKICHUS

(0 GanyoB - KIIFOYEBBIE TOUKU
CTATHYECKHX XapaKTEPHUCTHUK
oTIHYaroTcs Oosee, 4eM Ha
10%, cTyaeHT HE MOXKET
00BSICHUTH IPUIUHY
PacXOXKJICHUS

¢ hepeHIPOBAHHBIH]
3a4eT

[Tpome-
JKyTO4YHasA
arTecTanus

3aueT

3a4yeT MpoBOAUTCS B YCTHOM
dopme. K 3auety nomyckarorcs
CTYJCHTBHI, BHIITOJHUBIINE BCE
cemecTpoBble 3a1aHus. Ha
3a4eTe CTYACHT MOTydaeT
BOIIPOC 110 IIPOACIIAHHON
pabote. OTBET OIIEHUBAETCS
npernojaBarTesieM 1o
CIICAYIOIIMM KPUTEPHSIM:

5 6ayIoB - CTYJIEHT MOXET

¢ depeHIIMPOBaHHbBIN
3a4er




O0OBSICHUTH PE3yIbTaThI
MOJICTUPOBAHUS C YIETOM
TEOPETUIECCKUX ACTIEKTOB

4 OaJia - CTYJIEHT MOXKET
OOBSICHUTH PE3yIBTaThI
MOZICITUPOBAHUS

3 Ganna - CTYIEHT OTBEYAET Ha
BOIPOC IO BBIMOJTHEHHOU
paboTe, HO He CITOCOOEH
OTBETUTH HA YTOUHSIOIIHEC
BOTIPOCHI

2 Oaa - CTyJIeHT HE MOXKET
OTBETUTH HA TIOCTABICHHBIN
BOIIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR
aTTeCTalluU

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUs

Qg depeHIMpOBaHHBIH
3a4er

K 3aueTy momyckaroTcsi CTyJI€HTHI, BHIITOIHUBIINE BCE
CEMECTPOBBIE 33/1aHUs. 3a4eT MPOBOAMUTCS B YCTHOM (opme.
B aynutopuu HaxoauTcs npemnogasareib 1 He 6onee 15
YeJI0OBEK U3 YHClia CTy/IeHTOB. Bo Bpems nmpoBenieHus 3auera
CTYJIEHTaM 3aIpelaeTcsi UMETh NP ceOe U UCII0NIb30BaTh
CpeZCTBa CBsI3U (COTOBBIE TeIE(POHBI, MUKPO(OHBI U TIP.).
OreHka Ha 3a4eTe PacCUUTHIBAETCA MO PEUTHHTY
oOyuaronierocs o AMCUUIUIMHE R71 Ha OCHOBE pelTHHIa 110
TEKyIIeMy KOHTPOItO0 RTek mitoc 6oHycHbIe Oamibl RO
(makcumyM 15) o popmyne: Ri=Rtex+R0, roe RTex=0,3
KM1+0,3 KM2+ 0,4 KM3 paccunutbiBaeTCa Ha OCHOBE
0au10B, HAOpAaHHBIX O0YYAIOIIUMCSI 110 PE3yNbTaTaM
TEKYIIETO KOHTPOJISl C Y4ETOM BeCOBBIX koddduimeHToB. Ho
CTYICHT BIPaBe YIyUIIUTh CBOW pe3yJbTaT P MOMOIIN
cIa4M MPOMEXYTOYHOM aTTeCTAIlH, TOTa PEUTHHT
00y4Jaroerocs Mo JUCIUTUIMHE PACCUYUTHIBACTCS IO
dbopmyne: R1=0,6 Rtex+0,4 Rma+R0, rne Rna — pedtunr 3a
IIPOMEXKYTOUHYIO aTTecTaluio. Kpurepun oneHuBaHMs:
«3auteHo» — R Oonbire unu paBHo 60%; «He 3auteHo» — Ra
MmeHb11e 60%.

B coorBeTcTBUH
c oI 2.5,2.6
[Tomoxxenus

6.3. ITacoprt ¢goHIa OLIEHOYHBIX CPEACTB

Ne
KommereHnuu Pesysbrarel 00yueHus KM
12
K-2 3naet: [IpaBuia pa3paboTKi KOMIUIEKTOB MMPOEKTHON M paboueil TOKyMeHTallul Ha L
aBTOMAaTH3MPOBAHHBIE CUCTEMBI YIIPABJICHUS] TEXHOJIOTHYECKUMHU TPOLECCAMH.
VYmeet: CorntacoBbIBaTh M IPUHUMATh PE3YJIbTaThl pa0OT 110 MOJTOTOBKE MPOEKTHON
[1K-2 TOKyMEHTALUU aBTOMATU3UPOBAHHON CUCTEMBI YIIPABICHUS TEXHOIOTUYECKUM + |+
TPOLIECCOM
K-> HmeeT npakTuyeckuii onbIT: BeiOopa 000pynoBaHus 1Jisi aBTOMaTU3UPOBAHHOM N
CHUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUM IIPOLIECCOM.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1.  Kamnyn, A. b. Ansys B pykax unxenepa [ Tekcr| mpakr. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepsea ; npeauci. A. C. laxackoro. - 3.
crep. - M.: URSS : JIMBPOKOM, 2014. - 269 c. ui.

2. Teprensb, B. I1. BeICOKOIPOU3BOAUTEIBHBIE BHIYUCICHUS [T
MHOTOIPOIECCOPHBIX MHOTOSIACPHBIX cUcTeM [ TekcT]| ydeOHUK 1151 CTYAECHTOB
BBICIITUX YU4€OHBIX 3aBe/IcHUH, oOydaroniuxcs no HarnpasieHusMm BITO 010400
"[Ipuxnagnas mareMmarrka 1 uHGopmaruka" u 010300 "dyngameHTanbHas
uHpopmaruka u naopmarmonnsie Texuonoruu" B. I1. I'eprens ; b-ka Hukerop.
roc. ya-ta uMm. H. W. Jlob6ageBckoro ; CynepKoMIbIOTEPHBIA KOHCOPITUYM
yHuBepcuretoB Poccuu. - Mocksa: @uzmariurt, 2010. - 539, [4] c. un. 25 cm

3. IlpakTtukym 1Mo MeTojaM mapayielbHBIX BhIYUCIeHU [ TekcT] yaeOHuk
1utst By30B 110 Hanpasiienusam BI1O 010400 "IIpukinannas MareMaTika u
uHpopmaruka" u 010300 "dynnamenranbHass ”HPOpMaTHKa U UH(HOPMALIMOHHBIE
texnonorun" A. B. Crapuenko u np.; nog pea. A. B. Crapuenko ; Tom. roc. yH-T. -
M.: UznarenbctBO MockoBckoro yuusepcurera, 2010. - 199 c. uin. 21 cm

4.  Kocrenenxkuii, [1. C. MogenupoBanue napajiebHbIX CUCTEM 0a3
nanHbIxX [Tekcr] yue6. mocoOue st MaructpanToB u acnupanTos 1. C.
Kocrenenxkuit, JI. b. Cokonunckuii ; FOx.-VYpai. roc. yu-T, Kad. Cucrem.
nporpammupoBanue ; OYpI'Y. - YenaOunck: @oroxynoxuuk, 2012. - 78 ¢. ui.

0) OononIHUMENbHASL IUMePamypa:
1. BoeBonun, B. B. [lapannensabie BerauciaeHus Y4e6. mocooue s
By30B 1o Hampasieruto 510200 "[Ipuknagnas matemarnka u nHpopmaTtuka" B. B.
Boesoaun, Bi. B. BoeBomun. - CI16.: BXB-ITetepoypr, 2004. - 599 c.
2. Cerepnung, JI. Ix. [IpumeHenre MeTo1a KOHEUHBIX AIEMEHTOB [lep. ¢
anrn. A. A. lllecrakoBa; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.

8) omeyecmaenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMerowuecs 8 bubiuomexe:
1.  HOxHo-Ypanbckuii rocynapctseHHbidt yauepcuret (FOYpl'Y)
Yenabunck Bectauk FOxHO-Ypanbckoro rocynapcTseHHoro yuuepeurera FOx.-
VYpain. roc. yu-1; OYpI'Y xypnan. - Yensounck: M3garenscteo FOYpI'Y, 2001-
2. Supercomputing frontiers and innovations [Tekct] Hay4. xypH. Chief
ed. J. Dongarra, V. Voevodin sxypHai. - Chelyabinsk: Publishing center of South
Ural State University, 2014-

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meroanueckue yka3zaHus 10 OCBOEHUIO JUCIUIIIINHBI
«CyTmepKOMIBIOTEPHOE MOICITUPOBAHNE MEXATPOHHBIX CHCTEM)

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Meroauueckue yKa3aHusl 10 OCBOCHUIO JTUCIUTIIUHBI

«Cyr[epKOMHBIOTepHOG MOJACIIUPOBAHNUC MCXATPOHHBIX CHUCTCM»

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTAIl U



HaunmenoBanue
No Bun peeypea s | bubnmnorpaduueckoe onrcanue
JTUTEPATYPHI AIIEKTPOHHOM
dhopme
®enoposa, H.H. OcHoBbl pabotsl B ANSYS 17.
DIEKTPOHHO- .
OCHOBHAS 16O HAs [Onexrponnslii pecype] / H.H. @enoposa, C.A. Banbrep,
1 M.H. Janunos, FO.B. 3axaposa. — OnekrpoH. nan. — M.: JIMK
nuTeparypa cuctema i
i3narenseTsa Jlats [Ipecc, 2017. — 210 c. — Pexum goctymna: — 3armi. ¢ 3KpaHa.
http://e.lanbook.com/book/90112
JJEKTPOHHO- bacos, K.A. ANSYS u LMS Virtual Lab. I'eomerpuueckoe
b OcHoBHas OoubmmoTeyHas MOJIEIIMPOBAaHKE. [ DNEKTPOHHBIN pecypc]| — DIEKTPOH. 1aH. —
nuTepaTypa cuctema M.: JIMK Ilpecc, 2009. — 240 ¢
uznarenbcTBa Jlans |http://e.lanbook.com/book/1295
ICKTPOHHO- bacos, K.A. I'papuueckuit uarepdeiic komriekca ANSYS.
OcHoBHas OoubnuoTeyHas "
3 Tenarvha CHCTEMa [DnexTpoHHbIil pecypc| — DnekrpoH. nad. — M.: /IMK Ilpecc,
patyp 2008. — 248 c. http://e.lanbook.com/book/1290
n3naresbeTBa JIaHb
[1a3koB, F0.®. CnenuanbHble IaBbl IPOYHOCTU. Pacuer
DJEKTPOHHO- .
TOHKOCTEHHBIX U CTEP)KHEBBIX KOHCTPYKLIUH METOJIOM
JlonmomauTEeNbHAS |OMOIHMOTEIHAS 3
4 Teparvpa cncTeMa KOHEYHBIX 2JIEMEHTOB. [ DNIEKTPOHHBIN pecypc| — DIEKTPOH.
patyp o v TTams [ — Keveposo: KysI TV mvenn T.00. TopGaucsa, 2012. - 79
a c. http://e.lanbook.com/book/69416
DJIEKTPOHHO- [Mamypun, B.M. Pemenne 3ana4 MEXaHUKU CIUIOLIHOM Cpebl
5 JloronHuTenbHas [OUOIMOTEYHAs B rporpaMMHOM komiuiekce ANSY'S. [OnexkrpoHHbIi pecypc]
nuTeparypa cucrema — OnekTpoH. faH. — M.: MI'TVY um. H.O. baymana, 2009. — 40
n3narenscTBa Jlans | http://e.lanbook.com/book/52147

[TepedyeHp HUCIOIB3YEMOTO IIPOTPAMMHOTO 00SCIICUCHHUS:

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

[Tepedyens ncnoab3yeMbIX NpodeccuoHanbHbIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

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

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUITIINHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun 3ansaruit ay;l IPEeAyCTaHOBJIEHHOE IPOrPaMMHOE 00ecIeueHHe, UCTIONIb3yEeMOe IS
pa3IMYHBIX BUIOB 3aHATHH
LleHTp KOMIBbIOTEPHBIX TEXHOJIOTUH U HU(PPOBBIX CUCTEM YIPABICHUS B
MpaxTrcckue [IPOMBILIEHHOCTH, UMeromuil 11 06opyroBaHHBIX pabounx MecT. Kaxnoe
SAHSTHS I 255a [paboyee MeCTO OCHAIIEHO KOMITbIOTEPOM. COIEPKHUT MOTHBIN KOMIUIEKT
SNp— (1) [mporpammHOTO OOECTICUCHUS AJIS MOZICTTMPOBAHH IIPOLIECCOB CHIOBEIX
MOJTYIIPOBOAHUKOBBIX ITpeoOpa3oBateneil B mporpamme MatLab+Simulink.
Vmerorcs HeoOXoquMble ayJMOBHU3YaIbHbIE CPEICTBA OOyUEHUS.
Texmm 456 |MynbTUMenuiiHas cUCTEMa, BKIIIOYAIOIas IPOEKTOp, KaMepy, MyJIbTUMEIUHHBIN
(1) |pxpaH, akycTHUECKOE CONPOBOXKACHUE.
[TpakTuueckue 576 KomnbroTepHblil Ki1acc UMeeT 14 nepcoHaIbHbIX KOMIIBIOTEPOB € BBIXOJIOM B
3aHATHA U 3 (1) WutepHet (pecypcsl U poHabl 61n0moTek). OTKPBIThIE KOMMEPUYECKHE PECYPCHI
CEMHHApPbI U1 aKaleMU4ecKoro goctyna. OTeyecTBEeHHbIE U 3apyOeKHbIE KYPHAJIbI IO




muctumnHe. HayuHo-TexHnYeckas nHpopMaIus, coepkamiasi CBEICHUS O
HOBBIX THIIaX JIEKTPOTEXHUUECKUX KOMIUIEKCOB. Peectprl u Oromnerenn OUIIC
(Hayuno-rexanueckast uHGoOpMaIus, copepkaiias CBEICHHUS O HOBBIX THUTIAX
MOJIYITPOBOAHUKOBBIX TIPHOOPOB).




