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[Tacriopt paboueii mporpaMMbl TUCIUILTAHBI
CrpykTypa 1 cofep>KaHue TUCHUTIIUHBI
YcnoBus peanu3aniy JUCIUTUIAHBI

KOHTpOJ'IB N OLCHKA PE3YyJIbTAaTOB OCBOCHUWA AWCIUILIINHBI
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1. ITacopT paGoueil NporpaMmMsbl 1M CHHUIIJIHMHbI

1.1. O0aacTh NpUMEHEeHHUs! IPOrPaMMbI

PaGouass mporpamma JIUCHUIUIMHBI — SIBISETCS YaCThIO MPOTPAMMBI TOATOTOBKH
cnenuanucToB cpeanero 3BeHa B coorBeTcTBUU ¢ OI'OC CIIO no cnenumansHocTH 15.02.10
MexaTpoHuKa ¥ MOOMJIbHAS POOOTOTEXHUKA (10 OTPACIISIM).

1.2. MecTO IUCHUILUIMHBI B CTPYKTYpe NPOrpamMMbl NMOATOTOBKHM CIHEIHAJUCTOB CpPeIHero
3B€HA:

Huctunmaa «KoMmproTepHOe MOAETUPOBAHUE», BXOJUT B MAaTEMAaTHYCCKUNA M OOIIMIA
€CTECTBCHHOHAYYHBIN yUCOHBIN UK.

1.3. Iles1u ¥ 321244 JMCHUILUIMHBI — TPEOOBAHMS K Pe3y/JIbTaTaM OCBOCHMS AUCHUIINHBI:

B pesynbraTe ocBOCHUS MUCIMITLIHHBI 00YJaIONIHIACS JOIDKEH 3HATH!

— OCHOBHBIC MOHSTHS M ONPEACICHHS] MaTeMaTHYeCKOr0, MMHTAIIMOHHOTO M KOMIIBIOTEPHOTO
MO/JICIIUPOBAHHS;

— METOAMKY MOJCITUPOBAHUS CITyIaifHBIX BEJTMUNH, METOJ] CTATHCTUICCKUX UCIIBITAaHHIA;

— MoeNnH pemeHns GYyHKINOHATBHBIX M BEIYUCIUTENBHBIX 33/1a9 MEXaTPOHHBIX CHCTEM;

— OCOOEHHOCTH MpPOrpaMMHOTO oOecreueHHs: W TEXHOJIOTUM TPOrpaMMHUpPOBAHUS B
MO/JICITUPOBAHNH;

— OCHOBHBIC TIOHATHS W METOABI TEOMETPUYECKOTO MOJICTHPOBAHUS W KOMIIBIOTEPHYIO
rpaduky;

— METO/bI MOJICTTMPOBAHMS TIPOCTEHIINX MEXaTPOHHBIX y3IIOB.

B pesynbraTe 0OCBOGHUS TUCIMIIMHBI 00YYaIONUUiCs JOKEH YMETh:

— CTPOWTH MaTEMAaTUYECKHE MOJICNU PA3INYHBIX SBICHUH U MPOLECCOB MEXAaTPOHHBIX CHCTEM
Ha OCHOBE (DYHJIaMEHTAIBHBIX 3aKOHOB NPHPObI, BApUAIIMOHHBIX MTPUHIIUIIOB;

— BBIOMpaTh, CTPOUTh U AHAIM3MPOBATH MATEMATHYECKUE M KOMIIBIOTEpHBIE MOJAETH B
MEXaTPOHHBIX CHCTEMaXx;

— wmozenupoBath 2d u 3d KOMIIBIOTEpHBIE MOJIEIH;

— TPOBOJIUTH KOMIBIOTEPHBII IKCHEPUMEHT U OLICHUBATH PE3YJIbTaThI;

— MOJENUpPOBaTh MPOCTEHIINE MEXAaTPOHHBIC Y3IIbI.

B pesymbrare OCBOCHMS AMCHMIUIMHBI OOYyYarOIIMHCS JOJDKEH 007agaTh CleAyIOIUMH

KOMITETEHIIUSMHU:

OK 9. Hcnonb3oBath MHGOpMAMOHHBIE TEXHOJIOTUH B MPOPECCHOHATBHON JIEITEIFHOCTH.

1K 3.2. MoznenupoBath paboTy MPOCTHIX MEXaTPOHHBIX y3JIOB.

1.4. Kos1n4ecTBO 4aCOB HA OCBOCHHE JUCHHUILINHBI:

Cewmectp 5;

MakcumanbHOU y4eOHON Harpy3Ku oOydaromierocs 48 4acoB, B TOM YHCIIE:
00s13aTeIbHON ay IUTOPHOUM HArpy3KH oOydJaromierocss 28 4acoB
MPOMEKYTOYHOM aTTecTanuu 18 yacos.



2. CTpyKTypa H coep:KaHue JMCIUILTHHBI

2.1. O0beM IUCHUIINHBI U BBl y4e0HOH padoThI

Bua y4yeOHoii pa6boThI

O0BeM yacoB

MakcumasibHas yueOHasi Harpy3ka (Bcero) 48
Oo0s13aTesIbHAs ayIUTOPHAs yueOHAasi HArpy3ka (Bcero) 48
B TOM YHCIIE:

71a00paTOPHBIE 3aHATUS 0
IIPAKTUYECKUE 3aHATUS 24
CamocTosiTesibHAsi padoTa o0y4yawinerocs (Bcero) 0

Popma MPOMEKYTOUYHOM ATTECTALMHU M0 TUCLUIUIMHE — IK3aMEH




2.2. TemaTH4ecKui IJIaH U coacpkanue JUCHUIIINHbI

HaunmMmeHnoBanue
pa3aesioB U TeM

Coaepxxanue yueOHOro MaTepuasia, 1a0opaTtopHble padoThl M NPAKTHYECKHE 3aHATHSA,
caMocCTosiITe/IbHasi padoTa o0y4yaouuxcs, KypcoBasi padora (mpoexr) (ecau
MpeLyCMOTPEHbI)

O0nLeM
4acoB

YpoBeHb
OCBOEHHS

1

2

4

Tema 1. O0mme
MIOHSATHUS TEOPUU
MOJICTTHPOBAHHUS.

Cogneprkanne y4eOHOro MaTepuara;

MecTo MOIEnTMpPOBaHKS CPEAN METOAOB MTO3HAHUS.

CucTeMHbI MOIXO0A B MOAECIMPOBAHUH.

Ornpenenenne, CTPYKTypa, XapaKTEPUCTUKU MOJIEIIEH.

Knaccudukanus moaenei.

OCHOBHBIG OTallbl MOACIUPOBAHMA WK AJITOPHUTM IIOCTPOCHHUA MOACIN.

0,5

HpaKTI/I‘ICCKI/IC 3aHATUA:

AHaIM3 cUTyarui, MpUBOIAIINN K HEOOXOAMMOCTH MOJICIIUPOBAHHUS.
Onpenenenre Moieei, CBOMCTB.

UccnenoBanue u u3ydeHne roTOBBIX MOJIETIEH.

ITocTpoeHne MoeIIeH.

Tema 2.
MareMmaTnueckoe
MO/JICITUPOBaHKE

Coneprkanue yueOHOro MaTepuana

[Tousarre MaTeMaTHYECKON MOIEITH.

Kraccudukaryst MaTeMaTiHYecKiX MOJICIICH.

[TocTpoeHne MaTeMaTUUYECKUX MOJIETIEH.

JInneliHoe pOrpaMMHUpPOBAHHUE.

UucaeHHble METO/Ibl B MATEMAaTUHYECKOM MOJCIMPOBAHUH.

0,5

IIpakTHueckue 3aHATHS:

JIuneiiHOoe IpOrpaMMHUpPOBAHHUE.
OnTUMH3AITMOHHOE MOJISTMPOBAHNE B SJIEKTPOHHOU TaOIHIIE.

2,3

Tema 3.
KomnerotepHoe
MOJICIIUPOBAHNUE

Copeprkanue yueOHOro Matepuania

KomneroTepHoe MoaennpoBaHue.

BbaucauTensHbIH SKCIIEPUMEHT. DTallbl BBIYUCIUTENBHOTO dKcniepuMenTa. O6paboTka
pe3yJIbTaToB.

OnTUMHU3aIMOHHOE MOJICITUPOBAHHUE.

0,5

[IpakTHyeckue 3aHsATHA:

Brrancnenwue miomanaeit meronomM Monte-Kapio, 3anadya broddona
KonTposbHas paboTa

2,3

Tema 4.
MopenupoBanue

CojepkaHre y4eOHOro MaTepuana

BBenenue B Teoputo ciydaitHbIX yncen. [loHaTHe ciay4yaiiHbIX COOBITHA.

0,5




CIIy4alHBIX Meroabl OCTPOEHUS CIIyYalHbIX BEJIMYUH.
MPOIIECCOB. Mogenu cay4yailHBIX M Xa0THYECKUX Onyknanuil. MoaenupoBaHue AaTYMKa CIyYaiHbIX YHCET.
[ToHsiTHE CTATUCTUYECKOTO SKCIIEPUMEHTA.
ITpakTHueckue 3aHATHSA:
MonenupoBaHue ciydaitHbIX uncen. Meton Durens, ¢pon Helimana. 2 )
Mopenb Ca10KHOM CUCTEMBI.
MoaenupoBaHUE CIIOKHBIX CUCTEM.
Tema 5. CoJieprkaHre y4eOHOro MaTepraa
MopnenupoBanue | AHaiuTHYECKOe MojeaupoBanue. Meto rpad)oB CBA3CH. 05 1
IPOCTEHIINX ANTOpPUTMBI UUCIIEHHOTO MOJIEIMPOBAHMSI HETMHENHBIX TUHAMUYECKUX CUCTEM. ’
MEXaTPOHHBIX MojenupoBaHue ruOpUAHBIX (COOBITHIHO-YIIPABISIEMbIX) MEXaTPOHHBIX CUCTEM.
y3JIOB [IpakTHueckue 3aHATHS:
MonenupoBaHue MPOCTEHIINX MEXaTPOHHBIX y3710B Ha miuatdopme Arduino (online ] )3
miatdopmax Tinkercad Circuits Arduino) ’
KoHTposbHas pabora (TecT)
Tema 6. Cojneprkanne ydeOHOro MaTepuana
I'eomerpuyeckoe ['eomerpuyeckoe MOJICITMPOBaHNE M KOMITbIOTEpHas Tpaduka. 0,5 1,2
MmozemmpoBanie 1 | I'papuueckoe 2d u 3d mogenupoBaHue.
KOMIIBIOTEPHAs [TpakTHueckue 3aHATHSA:
rpaduka. MonenupoBanue 2d u 3d komnprorepabix Moaenei (SketchUp, Tinkercad, Blender, 4 2,3
OpenCAD)
Tema 7. CogepxaHnue yueOHOT0O MaTepHaa:
[Ipumenenne O npuMeHeHUU MOJEIUPOBAHUS B HE TEXHUYECKUX HayKaX: 3KOJOTHUsS U MOAEINPOBAHNUE,
METO/IOB MOJIeJI BHYTPUBHIOBOM KOHKYPEHIIMH, MOJIECTUPOBAHUE B CHCTEMAaX MacCOBOTO
MOJIEJTMPOBAHUE B | 0OCIIy)KMBaHMsI, IMUTAIIMIOHHOE MOJIEIMPOBAHNE CUCTEM YIIPABJIEHUS! KAYECTBOM B SKOHOMUKE, 0.5 1
pa3IMYHBIX JTUHAMHYECKHE MOJIEIH TOMYJISIUH. ’
obyacTsX HaykKu. | MojeaupoBaHHE CHCTEM MacCOBOTO OOCITY)KHBAHUSL.
Tunossle 3a1auu 1o pusmke.
3aiauy mapamMeTpu4ecKoi ONTUMU3ALMH B TEOPETUUECKON ANEKTPOTEXHUKE.
[TpakTHueckue 3aHATHSA:
Pemenne ectecTBEHHOHAYUHBIX 33]]a4 METO/I0M MOJIEIUPOBAHHUSL.
MozenupoBaHue CUCTEM MacCOBOT'O OOCITYKUBAHHUSL. 2 2
PannoakTuBHBIN pacniaj
Knaccuueckue 3agaun: urpa "Kusznp'.
Tema 8 ITakeTsl Coneprkanue yueOHOT0o MaTepuana: 0.5 1
)

BU3YaJIbHOT'O

[TporpaMMHBbI€ cpeicTBa pa3pabOTKH, MOACIUPOBAHHUS U UCCIEAOBAHNUS.




KOMITBIOTEPHOTO Knaccugukamus makeToB MOJICITHPOBAHUS TEXHHYECKIX CHCTEM.
MOJICTTUPOBAHUS [Takets! crpyktypHOro MmoaenupoBanus (MATLAB/Simulink, VisSim, MBTVY u np).
MeXaTPOHHBIX [TakeTs! Gpusmueckoro MyapTHIOMEHHOTO MoenupoBanust (Modelica/Dymola, 20-sim,
CHUCTEM. Tinkercad, StateFlow u ap).
WuTepdeiickl 1 0CHOBHBIE BO3MOKHOCTH TTAKETOB BU3YaJIbHOTO KOMITBIOTEPHOTO
MOJICJIMPOBAHMUSL.
[IpakTHueckue 3aHATHS:
3rakomctBO ¢ maketoM MATHCAD, AutoCAD, OpenCAD, Kowmnac, Tinkercad, Blender u 2 2
JpyTHE.
Koncynpramnuu: 2 1,2,3
[IpoMexyTouHasi aTTecTamus 18
48

Bcero

[Ipumeuanue - Ui XapaKTEPUCTUKU YPOBHSI OCBOEHMSI y4eOHOr0 MaTepHralia UCIOIb3YIOTCS Clleyomue 0003HaYeHUs:

1. - O3HakoMHUTENbHBIN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);
2. - PenpomyKTHBHBIH (BBITIOJHEHUE JESITEIHHOCTH 10 00pa3ily, HHCTPYKIIMH WA TIOJ] PyKOBOJICTBOM)

3. - HpOHYKTHBHLIﬁ (HJ'IaHI/IpOBaHI/IC H CaMOCTOATCIIbHOC BbIITIOJIHCHUE ACATCIBHOCTH, PCICHUC HpO6HCMHBIX sanaq)




3. YciioBus peaju3anuu JUCHUTLIAHBI
3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATePHAIBHO-TEXHUYECKOMY 00ecCIeYeHHI0
Peanmzamus  nuciuruiiHel  TpeOyeT Hanmuuusi KaOwHeTa WHQPOPMATHKHA  OCHAIICHHOTO
CIIEYIOIMMU TEXHUYECKUMU CPEICTBAMU 00yueHusl U 000opyioBaHUEeM: yueOHas Mebelb, JocKa
ayUTOpHAs, MYIbTUMEAMIHOE MPOSKIMOHHOE M aKyCcTUYecKoe oOOpyAOoBaHWE, MpPHHTED,
MIEPCOHATBHBIC KOMITBIOTEPHI.
Ha IIK ycranoBieHo cienyromuiee nporpammuoe obecrieuenue: Oducnoe [10: onepanmonHas
cucrema MS Windows, oducusiii maker MS Office, mnatdpopma MS Teams, oducHbIil maker
LibreOffice, antuBupycnoe I10 Dr. Web.
CrnemmnanuzupoBanroe [10: Adobe Photoshop Extended CS5, Adobe Design Premium CS4,
MathCAD 14.0, UKAP Notebook, GIMP, Inkscape.

O6ecnedyeno npooanoe noakmrodeHue [1K k mokansHoO# ceTn u cetn IHTEpHET.
3.2. UndopmanuonHoe odecriedeHne 00yueHust

IlepeueHb pexkoMeHIYyeMbIX Y4YeOHBIX HM3JAHMHA: OCHOBHOW M JIONMOJHHUTEJIbHOM
JINTePaTypbl, HHTEPHET-PECYPCOB.
OcHoBHas JuTepaTypa:
1. boes, B. JI. KomneiorepHoe mozenupoBanue: ydyebHoe mnocodbue / B. /1. boes, P. II.
Cermuenko. — 2-e u3g. — MockBa: UHTYUT, 2016. — 525 c. — Texkcr: anekTpoHHbIi // JIaHb:
ANEeKTpOHHO-OuOMMoTeuHass cucrema. — URL: https://e.lanbook.com/book/100623 (mara
obpamenus: 26.05.2020). — Pexum noctyna: ais aBropus. [loms3oBareneit Trom[ V.
JlomonHuTENbHAS TUTEpaTypa:
1. KommbproTepHoe MonenupoBanue: yueonuk / B. M. I'panos, I'. B. Oeukwun, I1. B. OBeukun,
N. B. PynakoB. — MockBa: KYPC: UHOPA-M, 2020. — 264 c. - ISBN 978-5-906818-79-9. -
Texcr: anextponnbiit. - URL: https://znanium.com/catalog/product/1062639 (mata oOparieHus:
26.05.2020). — PexxuMm qocTyra: 1mo moIImucKe.

2. Tymuk, H. B. Komneroreproe monenupoBanue: ydeonoe mocodue / H. B. Tymuk. — 2-e
u3n. — CaparoB: By3oBckoe obpazoBanue, 2019. — 230 c¢. — ISBN 978-5-4487-0392-8. —
Texcr: snektpoHHBIN // DnexrponHo-OmOMoTeuHast cuctema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/79639.html (mata obpamenus: 26.05.2020). — Pexum nocryna: amns
aropusup. [lonp3oBarenen
WHTepHeT-pecypesl:

1. 3nanuywm - https://new.znanium.com/
Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/
Elibrary - https://www.elibrary.ru/
Hammonanwshas snexrponnas oubdnuorexa (HObB) - https://rusneb.ru/
Me:xBy30BcKas anekTpoHHas oubnnoreka (MOB) - https://icdlib.nspu.ru/
"MBUC" (b/] nepuonnyeckux nznanuii) - https://dlib.eastview.com/browse
OnextpoHHas oubnuoreka Tromry - https://library.utmn.ru/
IMepeyens HHGOPMAIIMOHHBIX TEXHOJIOTHIi, HCMOJIB3YeMBIX NMPH OCYIIECTBIEHUT
o0pa3oBaTeIbHOIO Mpouecca no JucuumInHe: [Inathopma s HMEKTPOHHOTO 00yUeHHS
MicrosoftTeams.
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4. KOHTPOHL " OIICHKA pe3yJbTaTOB 0CBOCHUSA TUCHUIIJINHDI

KoHTpons ¥ oOuEHKa pe3ylbTaTOB  OCBOCHMS  JUCLMIUIMHBI  OCYLIECTBIISETCS
IpernojaBaTesieM B TMpollecce MPOBEACHUS MPAKTUYECKUX 3aHATUN W JabOpaToOpHBIX pador,
TECTUPOBAHUS, a TAKXKE BBINOJHEHHUS OOYYaIOUMMMCA WHAMBHUIYAJIbHBIX 33JaHHUN, MPOEKTOB,

HUCCIIETOBAHUN.

Pesynbrarhl 00y4eHust
(0CBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOABI KOHTPOJISI U
OlIEeHKH Pe3yJ1bTATOB 00y4eHusl

OCHOBHBIC IIOHATHA u OIIpCACIICHUSA
MaTeéMaTH4YECKOI'0, HUMHUTAIlUOHHOTI'O u
KOMIIBIOTCPHOT'O MOACIIMPOBAHMA.

MeToapl MOJETUPOBAHUS MTPOCTEHIINX MEXaTPOHHBIX
y3J10B.

MeTOI[I/IKy MOACIINPOBAHUS CﬂyqaﬁHBIX BCJINYHH,
METOJ CTATUCTUYCCKUX HCIIBITAHHH.

MOI[GJ'H/I peuicHus (I)YHKI_[I/IOHaJ'ILHBIX n
BBIYHUCIUTCIIBHBIX 3a1a4 MEXAaTPOHHBIX CUCTCM.

Oco0OeHHOCTH  TPOTPaMMHOTO  OOEcCTeYeHHs] |
TCXHOJIOTMH MPOrpaMMHPOBAHUA B MOACITITUPOBAHWH.

OCHOBHbBIE TOHATUS © METOABl TE€OMETPUUECKOTO
MOJIEJTMPOBAHUS M KOMIIBIOTEPHYIO TpauKy.

MeTonbl MOJCIUPOBAHUS B PA3IUYHBIX O00IACTAX
HAYKH.

Crpouts MaTeMaTHYeCKHE MOJEIM  Pa3IUYHbIX
ABJICHUM W TPOLECCOB MEXAaTPOHHBIX CHUCTEM Ha
OCHOBE  (pyHIaMEHTaJbHBIX  3aKOHOB  INPHPOJIBI,
BApUALIMOHHBIX ITPUHIUIIOB.

[IpoBOANTE  KOMIBIOTEPHBI  DKCIIEPUMEHT W
OLICHUBATbH PE3YJIBTATHI.

MogenupoBath 2d 1 3d KOMIIBIOTEPHBIE MOJICIIH.

Bribupars, CTPOUTH u aHaJIM3UPOBATh
MaTeMaTUYeCKue M KOMIIBIOTEpPHbIE MOJEIU B B
MEXATPOHHBIX CUCTEMAX.

MopaenupoBaTh MNPOCTEHIINE MEXATPOHHBIE Y3IIbI.

VYcTHBIN Ompoc.
TectupoBanue.
CoobueHus.
KonrponbHas padora.
WNunuBuayanbHas pabora.




	
	проводить компьютерный эксперимент и оценивать результаты;
	моделировать простейшие мехатронные узлы.
	Выбирать, строить и анализировать математические и компьютерные модели в в мехатронных системах.
	Моделировать простейшие мехатронные узлы.

