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OO0I1

1. llesan ocBOEHMSI AU CHMIIJIMHbBI
[ensiMu OCBOEHUS TUCIMILIMHBI SBISICTCS (OPMUPOBAHUE Yy 00YUAIOIIUXCS OMPEICICHHOTO

npodeCcCHOHATILHON IeATEIIHOCTH.

(m. 5.3 OO6meit xapaktepuctukun OOII) cocTaBa KOMIIETCHIMH JIS TOATOTOBKH K

W HANKATOPBI OCTHIKEHUST CocTaBJsiolHe Pe3yIbTATOB 0CBOCHHS (JeCKPHITOPBI
K KOMIeTeHI il KOMIETEeHIHH)
KOMﬂe"l(“)élHlll/ll/l HaumeHoBaHue HanmeHnoBaHue
KOMIIETeHIU Kon HHIHKATOpa Kox HaumeHoBaHue
HHIHKATOpa HAOCTH:KEHUsI
OIIK(Y)-3 CriocobeH N.OIIK(Y)-3.2 TIpennaraer HOBbIE Brnaneer HaBbIKaMU 110 PEIICHUIO
nprobperarsb 1 UJICH ¥ TIOJXOMBI K aKTyaJbHBIX 331a4 OMOMEANIMHCKOM
HCIIONB30BATh HOBbIE PELICHHUIO OIIK(Y)- 3.2B1 HHXEHEPUH HA OCHOBE MPUMEHEHUSI
3HAHMSA B CBOCH MH)XCHEPHBIX 33124 COBPEMEHHBIX HH()OPMALIHOHHBIX
IpeIMeTHOH obnacTH C MCHOJIb30BaHUEM TEXHOJIOTHi
Ha OCHOBE UH(POPMALIMOHHBIX
MH(OPMALIOHHBIX CHCTEM U Ymeer GpopMyIHpoBaTh HOBBIC HIEH
CHCTEM U TEXHOJIOTHI 1 HOJIXOJIbI HA OCHOBE
TeXHONOTHii, OIIK(Y)- 32.¥1 I/IH(.]pOpMaI_II:[OHHLIX CUCTEM U
TIPEJIaraTh HOBBIE TEXHOJIOTHH K PEILICHUIO
WMIEH H TIOIXO/IBL K HHXXEHEPHBIX 3a/1a4d
PCILICHIIO 3HaeT BO3MOXHOCTH COBPEMEHHBIX
HMEDKCHEPHEIX 3212t OTIK(Y)- 3.231 nﬂcbopmauyvlormmx CHCTEM U
TEXHOJIOTHH JUISl PeIeHHs 3a/1a4 B
chepe OHOMEUIMHCKOIN HHKEHEPHU
Bunazets HaBbIKAMHU HOJTAITHOTO
MOJIEJIPOBAHHUS IS OLIPEIEIICHUS
Onpepenser IK(Y)- 2.1B1 BBIXOJIHBIX IIAPAMETPOB, 1I€IEBON
BBIXO/IHBIE (yHKIMH 1 OLEeHKH 3()HEKTUBHOCTH
rapamMeTpsl U OMOTEXHHYECKHX CHCTEM.
dyHKIMH YMeTh oCcyLeCTBISATh
pa3pabaThIBaeMbIX TIK(Y)- 2.V1 (hopManM3anyio ¥ aITOPUTMH3AINIO
OMOTEXHHIECKHX ’ (DYHKIMOHUPOBAHYS HCCIIETyeMOU
N.IIK(Y)-2.1
CHCTEM U CHCTCMBbI
MEIULMHCKUX 3HaTh (pU3HYECcKUe IPOLECCHI,
Criocoben W3/IeNHil Ha OCHOBE IPOTEKaoue B OHOTeXHHIECKOH
paspabaTbiBaTh aHaIM3a cUCTEMe M OUOJIOTHYECKOM 00BEeKTe
MaTeMaTH4YeCKHue busnaeckux TIK(Y)- 2.131 TIPU €T0 B3aUMOJICHCTBUN C
MOJIeIH TPOIIECCOB 1 TEXHHYIECKHIMH 3BEHBSIMH CHCTEMBI,
OUOTEeXHUYECKHX SIBJICHHUI. KaHaJIbl B3aUMO/ICHCTBHS
TK(Y)-2 CHCTEM U TEeXHUYECKUX U OHOJIOTHIECKHX
)- MEIUIHHCKHX 9JIEMEHTOB
U3JICIHH, BEIONpATh Brazets npakTHUeCKMMU HaBBIKAME
METOJ] UX TIK(Y)- 2.2B1 MOJICJIIPOBAHHNS OHMOTEXHHIECKHX
MOJIEITUPOBAHHSI, CHCTEM, B TOM YHCIIE C
OLCHUBATD CTENCHb PaspabarsiBaeT ucnonb3osanueM CAD- cuctem
WX aJIeKBaTHOCTH. MOJEIN YMeTs pa3pabaTeiBaTh
(YHKIMOHUPOBAHH MaTeMaTHYeCKUe MOJIEIH,
51 OMOTEXHUYECKUX IK(Y)- 2.2V1 OMHUCHIBAIOIIIE TIPOLECCHI
N.IIK(Y)-2.2 MEJMIMHCKUX (YHKIIMOHMPOBAHUS B
CHCTEM, IPOBOJIUT OUOTEXHHYECKUX CHCTEMAX.
aHaIM3 3HaTh METO/BI MATEMaTHYECKOTO
TOJTYYEHHBIX MOJIEJIIPOBAHHUS U OCHOBBI
pe3y/IbTaToB. TIK(Y)- 2.231 KOMITBIOTEPHOTO MOZICIIMPOBAHNUS B
cdepe pazpabOTKH GHOTEXHUUECKHX
CHCTEM U TEXHOJIOT Ui, METOBI
CHHTE3a U HCCIIC/IOBaHUsI MOJIeIeit

2. Mecto aucuumiannel (moayJs) B crpykrype OOIT
JluciunianHa OTHOCHUTCS K BapuaTUBHOW udacTu brioka 1 ydeOHOro miana oOpa3oBaTeabHOM
IIPOrPaMMBlI.

3. [lnanupyembie pe3yJibTaThl 00YyUYeHHUSs MO TUCHHUILINHE
[Tocne ycrenHoro 0CBOCHUS TUCIUILTAHBI Oy IyT chOPMUPOBAHBI PE3yIbTaThl O0yUEHUS:

InanupyeMble Pe3yJIbTaThl 00y4eHHsI 10 THCHHUILTHHE Hnaukartop

Kon HaumeHnoBanue JIOCTHKEHUSI
KOMITETEHIIHH

Pﬂ 1 H.OIK(Y)-3.2

[TpumeHsTh 3HaHHS O GUBNYECKUX MPOoIIeccax, MPOTEKAIOIINX B
OMOTEXHUUYECKUX CUCTEMax M OMOJOTUYECKUX 00BEKTaxX MPH €ro
B3aUMOJCHCTBUH C TEXHUYECKUMU 3BEHLIMH CUCTEMBI, KaHaJlax




BSaHMOHCﬁCTBHH TEXHHYECKUX U OMOJIOTHUECKUX IJIEMCHTOB.
HpI/IMeHﬂTB 3HaHUA O MCTOJaxX M aJilrOPUTMaAX, O6pa6OTKI/I Hn aHaJIu3a
6I/IOM€I[I/II_II/IHCKI/IX CUTHAJIOB U JaHHBIX.

PJ{2 | BoINONHATH pacdeThl ¢ IOMOIIBIO METOIOB MATEMATHYECKOTO MOJICTMPOBAHHSI Egﬁg;g;
B cepe pa3paboTKu OMOTEXHUUYECKUX CHCTEM U TEXHOJOTUH, METOIOB
CHHTE3a U MCCIICAOBAHUS MOJICIICH.

P 3 | [IpuMeHsATh HEOOXOAMMOE IPOrPAMMHOE 00ECTICUEHHUE TSI PAcyeTa 1 Egﬁg;g;
00paboTKu JaHHBIX HAa DBM. '

P4 | Beimonaste 06paboTKY U aHAIN3 JaHHbIX, TOJTYYCHHBIX [IPH TeopeTHdeckux u | HIKY)-21

AKCTIEPUMEHTAIBHBIX MCCIICIOBAHUAX, (DOPMHUPOBATH 3aKIIOUEHNE U BHIBOIBI K22
0 pe3yJIbTaTaM MOJICITUPOBAHMS OMOTEXHUYECKUX CHCTEM U aHAJIM3a CBOMCTB
npoieccoB B cucteMax. [[pyHUMAaTh pelieHus o pe3yabTaTaM UCCIEA0BaHUS
MOJIeICH OMOTEXHUYECKUX CHCTEM.
4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI
OcHoBHBIE BU/IbI Y4eOHOMH 1eSITeJIbHOCTH
Pa3znenbl THCHUTINHBI Dopmupyembilii Buasbl yuedHoii 1esTeIbHOCTH OoBbeMm
pe3yJbTar BpeMeHH, 4.
00yuyeHus nNo
JAUCHHUIIINHE
Paznen (mogyan) 1. P11, P/12, | Jlekuun 8
OO0uue NPpUHIUIIBI [TpakTUueckue 3aHATHs 0
MO/IeJTUPOBAHMSI. JlaGopaTopHble 3aHATHS 0
CamocrosiTenpHas padbora 24
Pa3nen (MoayJib) 2. PI1 P12, | Jlekiuu 0
MopennpoBanue OMOTEXHHYECKHX P13, P/14 | JlabopaTtopHbI€ 3aHATHS 24
CHCTEM [IpakTHyecKkue 3aHATUs 0
CamocrosTenpHas padoTa 52

Coneprkanue pa3ieNoB JUCITUTUTHHBI:

Paznen 1. O01mue npuHIUIBI MOAEJIUPOBAHUSA.

Paccmampueaiomwz OCHOBHblE  NOHAMUA 051/1/;612 meopuu JVlO@éJZZ/lpOGaHMfl, 3a0ayqu
pa3pa6om7<u mamemamudecKkux Mooeretl anailumudecKumu u IKCnepumenmaitbHo-
cmamucmu4decKkumu MemodaMu, npumepbol Mmooenell OUOIOSUYECKUX INeMEHMO08 OUOMEeXHUYEecKol
cucmemsl, uniocmpupyrowiuecst peweruimMu ¢ noMoulbro npocpamm, OCHOBAHHbBIX HA Memooe
KOHEYHblX 2]IEMEHNIO08, Mode/zupoeaﬂue CJIOJHCHBIX cucmem MeaML;MHCKOZO HA3HAY€eHUA.

TeMbl JIEeKIMI:

1. CymHocth MoaenupoBanus. Bumaer Mmoaeneii. TpeOoBaHus, MpeabsBISEMbIe K MOJIEIH.
[TocTtpoenne u mpoBepka mojaenu. Metonbl MoaenupoBanusi. OCHOBHBIE TOJOXKECHUSI TEOPHUH
moaoous. (2 4.)

2. MogenupoBanue cucreM. CucreMa Kak 00beKT MojenupoBanus. [lapameTps! cioxxHOCTH
u opranm3aiuu ouocucreMm. Wepapxus, cBolicTBa U KiacCUPUKAIUSA OUOIOTHMUECKUX CHCTEM.
OYHKIIMOHATBHBIE CHUCTEMBl OpTraHW3Ma C TMO3WIUH CUCTeMHOTOo aHanmuza. CuHTe3 U
MOJIETTUPOBaHUE OMOTEXHUYECKUX CUCTEM. (2 41.)

3. BBemenue B MaTeMaTHUeCKOe MOJCIUPOBAHUWE OWOJIOTHYECKUX cucTeM. [loHsTHE
MareMaThu4eckol ™mojenu u ee Buabsl. CTpykTypa MareMaruuyeckod Mogenu. CBOMCTBa
MareMaThudecko wmojaenu. TpeOoBaHHMS K MaTEeMaTHYECKOW MOJETH. OTambl MOCTPOSHUS
MaTemaTrueckoi mozenu. Onpeaenenue Uiy GopMyIHpoOBaHUE LIE€JeH MOAECTUPOBAHUS. DTaIbl
MoeIUpoBaHus. (2 4.)




4. OOcnenmoBanne oObekTa MoaenupoBanus. Conep)kaTelbHas TIMOCTAaHOBKA 3a/Jadu
MOI[CJII/IpOBaHI/ISI. MaTeMaTqucxasI IIOCTaHOBKA 3aJa4n MOI[GJII/IpOBaHI/ISI. AHaJ'II/IB
MareMaTtndeckoi Mojenu. Beibop u 0600cHOBaHKME METOOB pemieHus. [IpoBepka ageKkBaTHOCTH
Mozenu. [IpakTuyeckoe NCIOIb30BaHNE MOJIENN U aHAJIW3 PE3YJIbTaTOB MOJEINPOBAHUS. (2 4.)

Pasznen 2. MO)ICJII/IPOBaHPIe OHOTEXHHMYECKHUX CHCTEM

Ha3panus 1a6opaTopHbIX pador:
1. MogenupoBaHnue TemIooOMeHa B OHOJOrMYECKOM TKaHM C aHAJIW30M TEIUIOBOTO
noBpexaeHus (4 4.)
2. MojenupoBaHue MjaacTU4ecKoil nedopmalnuy npu paclIMpeHud OMOMETUIIMHCKOIO CTEHTa
(44.)
3. MojenupoBanue OHOMEXAaHWYECKOM MOJIENIM, OLIEHUBAIOIIEH pPEaKIMI0 YeloBeKa Ha
BuOpauuu (4 u.)
MonenupoBanue a0y OMYXOJH MeueHu (4 4.)
MonenpoBaHue HOPOYHOCTH KOCTEH C HCIOJB30BAaHUMEM H30TPONHBIX M aHU30TPOIHBIX
Marepuaios (4 4.)
6. MopenupoBaHie CUCTEMBI JOCTABKH JIEKAPCTBEHHBIX CPEACTB (4 4.).

ok~

Tembl KypcoBbIX padoT:

1 MopenupoBaHue 0kora MATKUX TKaHEeW IPU KOHTAaKTHOM BO3/IEHCTBUU YJIbTPa3BYKa.

2 MojenupoBaHie O3BOHOYHHUKA YEJIOBEKa C UCKPUBIICHHEM.

3 MopaenupoBaHue pacHoJIOKEHHUS PYKOSTH HAa TPEHUPOBOYHOM  YCTPOWCTBE  JUId
(GbopMHpOBaHUS JBUTATEIBHOIO CTEPEOTUINAa Y HAIMEHTOB € JeQUUUTOM JOKOMOTOPHBIX
(GYHKIUH HIDKHUX U BEPXHUX KOHEYHOCTEN

4 MopaenupoBaHue U3MEPEHMSI KOHLIEHTPALMK Ia30B ONTO-aKyCTUYECKUM METOA0M

5 MoaenupoBaHue EMKOCTHOIO TATYUKA JABJICHUS

6 MonenupoBaHue MaTeMaTHYECKON TPACCUPOBKHU YaCTHUIL U TPACCUPOBKH 3apsKEHHBIX YACTHI]

5. Opranusanusi cCaMmoCTOsITeILHON PaGdoThI CTY/IEeHTOB
CamocrosiTenbHasi paboTa CTYACHTOB NpPU H3YYEHHHM JUCHMIUIMHBI MPEIyCMOTpPEHAa B
CIIeYIOIINX BUAAX U Gopmax:
— Pabora ¢ INeKIMOHHBIM MaTepUaloM, MOHCK W 0030p JUTEPaTypbl M DIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMU IO MHIUBUIYaJIbHO 3aJaHHOM MpobiieMe Kypca;

— HW3ydeHue Tem, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO TPOPA0OTKY;
— [Ilouck, ananus, CTpyKTypupOBaHUE U MPE3EHTALUsl UHPOpMaLNH;
— IloaroroBka k nabopaTopHbIM paboTam;
— AHanu3 Hay4YHBIX MyOJIMKAIIMIA TIO 3apaHee OINpeIeTICHHON PeroaaBaTeieM TeMe;
— TloaroroBka K OIEHUBAIOIIMM MEPOIPUSTHUSIM.

6. YueOHO-MeTOIMYecKOe M HH(POPMANIMOHHOE o0ecniedeHne TUCIIUTTUHBI

6.1. YueOHO-MeTOANYECKOE OOecIeueHne
OcHoBHas1 JiuTEepaTypa

1.  MopnenupoBanue GHOTEXHUUECKUX CHCTEM : yueOHoe mocobue / B. A. Ycrioxkanus, U. B.
Sxosnesa. — Crapeiit Ockon: THT, 2014. — 216 c.

2.  Maremaruyeckoe MOJEIHpPOBaHUE (PU3MKO-XMMUYECKUX IporeccoB B cperae Comsol
Multiphysics 5.2 : yuebnoe nocodbue / A. B. KoBanenko, A. M. Y3aenosa, M. X. YpreHos,
B. B. Huxonenko. — Canxt-IlerepOypr : Jlans, 2017. — 228 c¢. — ISBN 978-5-8114-
2512-9. — Texkct : anekTpoHHBIN // Jlanb : smekTpoHHO-OnbMoTeuHas cuctema. — URL:



https://e.lanbook.com/book/93695 .

3. llreikoB, B. B. Benenue B OMopu3UKy IS 3JEKTPO- M PATUOMHKEHEPOB : yueOHOE
nocobue / B. B. llIteikoB. — Cankt-IletepOypr : Jlanp, 2019. — 292 ¢. — ISBN 978-5-
8114-3734-4. — TexcT : 37eKTpOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs cHCTEMa. —
URL: https://e.lanbook.com/book/123676 .

4. Tlapés, A. B. Hcnonb3oBaHue MeTo/la KOHEUHBIX 3JIEMEHTOB JJI PELICHUs JBYMEPHBIX
3a/1a4 TEIUIONPOBOJIHOCTH : MeToanueckue ykaszanus / A. B. Ilapés, B. M. IlyukoB ; mox
penakmueit B. B. Jlyoununoit. — Mocksa : MI'TY um. H.D. baymana, 2015. — 28 ¢. —
ISBN 978-5-7038-4211-9. — Tekcrt : 251eKTpOHHBIN // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/103475 .

JonosHuTeIbHAA TUTEpPaTYypa (YKa3bIBaeTCsl M0 HEOOXOAUMOCTH)

1. MopenupoBanue curHaioB U cucreM. OCHOBBI pa3pabOTKH KOMIIBIOTEPHBIX MOeNei
CUCTEM U CUTHAJIOB : yuebHoe nocodue / M. I1. Tpyxun. — Cankr-IlerepOypr : Jlans, 2019.
— 212 ¢. — Tekcr : 25eKTpoHHBIH // JIaHb : anekTpoHHO-O0MOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118651

2. T'poccman C., Tepuep /. Matemaruka s 6uonoros. - M., Beiciias mikona, 1983. - 383 c.
MeTtoapl MaTemaTHueckoi Oouonoruu (B BocbMu kHHrax). — Kues, «Buma mkomna», 1981 —
1982.

3. Pomanorckmii 0. M., CremanmoBa H. B., UYepnasckmii J[. C. Marematudeckoe
MojenupoBanue B ouousnke: Beenenue B reoperndeckyo ouodpusuky. — M.: PX]I, 2004.
—472c.

4. Cwmurt JI. M. MaremaTtuueckue uaeu B Ouonoruu: [c 3agadamu u orseramu|: Ilep. ¢ anrm.: 2-
e u3z., crep / [lox pen. 0. U. I'mnpnepmana. — M.: KomKnura; URSS, 2005. — 179 ¢. —
ISBN 5-484-00022-X.

5. Haxymes A. M. YpaBHeHus: MaTeMaTudeckoii ouonoruu: Yue6. mocobue /it Mart. U OHOJL.
cnen. yH-ToB. — M.: Beicui. mkona, 1995. — 301 c.

6. Bparyce A. C., HoBoxwioB A. C., [Tnarono A. Il. /luHamMudeckre CUCTEMBI U MOJICIH
ouonorun. — M.: @uszmatiut, 2010. — 400 c.

6.2. UudopmaniuoHHOE M MPOrpaMMHoOe odecrnevyeHne

Internet-pecypcst (B 1.4. B cpeie LMS MOODLE wu np. o6pa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):
1. www.comsol.com
2. HWudpopmanmoHHO-CIIpaBOYHbIE CHCTEMBbI M mpodeccruoHanbHbie 0a3bl ganHbiXx HTH -
https://www.lib.tpu.ru/html/irs-and-pdb
3. https://elibrary.ru/

.HI/ILICHSI/IOHHOC IporpaMMHOC obecrieyenne (B COOTBCTCTBHHU C HepequM JUIEH3UOHHOI'0
nporpamMmHuoro ooecnedenus TIIY):
Ansys 2020; 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex
Meetings; Document Foundation LibreOffice; Google Chrome; Mozilla Firefox ESR; ownCloud
Desktop Client; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom

7. Oco0ble TpeOOBAHUSA K MATEPUATbHO-TEXHHYECKOMY 00ecredeHNI0 TN CIMILTHHbI
(3amostHsIeTCsl IPH HAJIMYUH)

B yueOHOM mpomuecce HCHOIB3YeTCS cCleayrolee JadopaTropHoe 0O0OpYyIOBaHUE IS
MPaKTHYECKHUX U JJAOOPATOPHBIX 3aHATHIA:


https://e.lanbook.com/book/93695
https://e.lanbook.com/book/123676
https://e.lanbook.com/book/103475
https://elibrary.ru/

Ne HaumeHoBaHHe CIEHHAIbHBIX HanmenoBaHue 060py10BaHus
NoMeIlleHuii

1. | Ayauropus 1 IpOBeICHHS KommnexT yuebnoit mebenu Ha 15 mocagounsix mect; Llkad
nabopaTopHBIX padoT: IUIsL JOKYMEHTOB - 3 wr.; [lonka - 1 mr.;
634034 r. Tomckas 001acTh,
Tomck, mip. Jlenuna, 1.30a, [Ipoekrop - 1 wt.; Komnetorep - 18 wt.; [Ipuntep - 1 mr.;
yueOHbIi kopryc Ned, Tenesuzop - 1 mwir.

aynurtopus 105

PabGouass mnporpamma coctaBieHa Ha ocHoBe OOmieil XapakTepUCTHKH 00pa30BaTeIbHOU
nporpammel 1o HanpasieHuto 12.04.04 buorexHuyeckue CUCTEMbI U TEXHOJIOTHH, CIIeIHAIA3aIus
«buomeaumuuckas naxenepus» (nmpuema 2020 r., ounast popma 00yueHus).

Pa3pabotunk(un):
JlomKHOCTD 0)4(0)
JlonieHT H.M. HaranunoBa

IIporpamma onmoOpeHa Ha 3acemanun OTneneHus OJIEKTPOHHOM MH)KEHEPHH (IPOTOKON  OT
«30» mrons 2020 r. Ne35).

PykoBonurens O9U, = Ete
K.T.H, : /T1.®. bapanos/
MOJIITHCh




