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KonTtposs (3x3aMeH, yac./3a4€T) 3a4€T 3a4€T
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Paboyas nporpamma aucuuIuiiHbel «MoJeTupoBaHne MEXaHUYECKUX CHCTEM)
COCTaBJIeHa B COOTBETCTBMHM C y4eOHBIM IIJIAHOM I10 HAIPABJIEHHIO TTOATOTOBKH (CIie-
nuanbHocTH) 15.04.06 «MexaTpoHrka U poOOTOTEXHHMKa» (HAMpPaBIEHHOCTH (IIPO-
(Gunp)/ cnenmanuszanus — «PoboTOTeXHUKA U THOKHE MPOU3BOJICTBEHHBIE CUCTEMBI» )
Juis 2023 rona npuéma 1o O4HOU ¥ 3209HOM popMaM 00yUeHUs.

Cocrasutens: npodeccop kadenpbl MeXaTPOHHBIX CHCTEM MAIIMHOCTPOH-
TEJIBHOIO 000PY0BaHUS», IOKTOP T€XH. HAyK, JOLEHT

29, ITonraBen Banepwuit Bacunsesnu
(noundcvo)

Pabouas IporpamMma paccMoOTpeHa U NMpUHSATA Ha 3aCeJaHUuU Ka(beﬂpbl MEXa-
TPOHHBIX CUCTEM MAIIUHOCTPOUTEIIBHOTO OGOPYILOBaHI/ISI.

[Tporokon oT « /€ » 02 /;Oéf_ roga Ne 7
3aBenyromuii kagenrpor Z/Z/ - ['yce B.B.
“——(nogrich) (®.1.0.)

4

Pabouas mporpamMa onoOpeHa yueOHO-MeToaMYeckoil komuccueii ['O-
YBIIO «/IOHHTY» no nanpasnenuto noarorosku 15.03.06 «MexaTtponuka u po6o-
TOTEXHUKAY. ‘

)

[TpoTtokon ot « 46 » 03 /2043 roma Ne &

A
- A

IIpencenarens 2 I'yces B.B.

('ﬁom%g)’ » (®.1.0.)

Paboyast nporpamma npoaJiena s 20 roja npuéma Ha 3acefjaHuu kades-
pbI MEXaTPOHHBIX CUCTEM MAILUHOCTPOUTENLHOTO 000PYI0BAHMS.

IIporokon oT « » 20 roza Ne

3aBenyromui kadeapoi

(noanuce) (®.1.0.)



1 OBBEKT, HEJIb 1 3ATAYN OCBOEHUA JUCHUIIJINHBI

JlucuuninrHa paccMaTpUBAET BOIPOCHI, CBS3aHHBIE C MOCTPOCHHEM MOJEIEH
MEXaHU3MOB, MEXaHHMYECKNX, KOMOMHUPOBAHHBIX U U3MEPUTEIHHBIX MAIIWH, MaTe-
MAaTHYECKUM MOJICTUPOBAHIEM MEXaHUYECKUX CHUCTEM, (PHU3NUCCKUX U TEXHOJIOTHYIEC-
CKHUX IIPOIIECCOB.

[lens quCHUIIIMHBI — MOJTOTOBKA CIENUAINCTA, BIIAJICIOMIETO METONOJIOTHYE-
CKMMHU OCHOBAMH U MPAKTUYECKUMH HABBIKAMU MOCTPOEHUS U UCIOJIb30BaHUS MOJE-
Jell MEXaHMYECKUX W THUOPUIHBIX CUCTEM, pabOYMX MPOILIECCOB MPOMBINIIIEHHOTO
MPOU3BOJICTBA U TEXHMYECKMX OOBEKTOB HA OCHOBE NPUMEHEHHUS MPOTPAMMHBIX
CpeIICTB MpeoOpa3oBaHusi PU3NYECKON CTPYKTYpPhl TEXHHUUECKUX OOBEKTOB, T€OMET-
pUYECKUX U KHHEMAaTUYECKUX OTHOLICHHN MEXKy UX KOMIIOHEHTAMH, B SKBUBAJICHT-
HbIC MATEMATUYECKUE MOJICIIH.

B pe3ynbrate 0CBOCHMS JUCIUIIIMHBI CTYJICHT TOJIKEH:

3HATh:

— MECTO MOJICJIMPOBAaHUS B OOIIECH CHCTEME MPOCKTUPOBAHUSI TEXHUUECKUX
OOBEKTOB U TEXHOJOTUYECKHX MTPOLIECCOB;

— METO/JIbI OCTAHOBKH 3a/1a4 JJIsl aHAJIN3a TEXHUYECKUX CUCTEM U TEXHOJIOTHU-
YECKHUX MPOILECCOB MATEMATUYECKUMH METOJAMU;

— CIICIMAJIbHbIE MATEMATUYECKUE METOABI U MPOTPAMMHBIE CPEACTBA MOJIEIIN-
poOBaHus Ul PELICHUS NPAKTUYECKUX 3a7ay MPU NPUHATUU UHKECHEPHBIX U YIIPaB-
JICHYECKUX PELICHUM B IPOU3BOJICTBEHHBIX YCIOBUSIX.

YMETB:

— COCTaBJISITh MAaTEMaTHYECKOE OMHCAHUE TEXHUYECKUX OOBEKTOB PA3IMUYHOMN
(bu3HYeCcKo PUPO/IBI;

— pa3pabaTbiBaTh MATEMATHUECKHE M UMUTAIMOHHBIC MOJIEIM MEXaHUYECKHUX U
TUOPUIHBIX TEXHUUYECKUX CHUCTEM M TPOILIECCOB PA3NMUYHON (DU3UYECKOU MPUPOIBI
MPY HUTMYUU MEXAHUYECKUX DJIEMEHTOB;

— MPUMEHSTh TEXHOJOTHH TTOCTPOCHUS U HATJISTHOTO TIPEACTaBICHUS pabounx
MPOIIECCOB MPOMBIIIJIEHHOTO MPOU3BOJICTBA U MPOIECCOB (DYHKIIMOHUPOBAHUS TEX-
HUYECKHX CHCTEM HAa OCHOBE MCITOJIB30BAaHUS CIELMATU3UPOBAHHBIX MPOrPAMMHBIX
CPEACTB;

— NPUMEHSTH CIECHHATbHBIC MATEMATUYECKUE METO/Ibl U CHEIUAIM3UPOBAHHBIC
IIPOrPaMMHBIE CPEACTBA JJIsl PEUICHHS NMPAKTUUYECKUX 337ay IIPU MPUHSATUU WHXKE-
HEPHBIX U YIIPABJICHYECKUX PELICHUU B POU3BOICTBEHHBIX YCIOBUSIX.

BJIAJIETh:

— METOJIMKaMU BBISBICHUS XapaKTepa U OCOOCHHOCTEH MBIKEHUS Pa3TUYHBIX
AJIEMEHTOB MEXAHU3MOB, MAIIMH U MEXAHWYECKUX CUCTEM Ha OCHOBE NMPUMEHECHUS
3aKOHOB MEXaHUKHU U (PU3UKHU;

— METOJaMH MAaTEMATHYECKOTO OMMCAHUSI CBS3EH MEXIY PJIEMEHTAMHU MEXAaHU-
YECKMX M THOPUIHBIX CHCTEM, a TAaKXKE€ COOTHOILICHHM MEXIy IMapaMeTpaMH 3TUX
AJIEMEHTOB C YUYETOM UMEKOIINUXCSA TEXHUUYECKUX OTPAHUYECHUM.

— HaBBIKaMH Pa3pabOTKU MOEIEeH TEXHUUYECKUX OOBEKTOB U IMPOIECCOB pas-
JUYHON (HU3NYECKOM MPUPOJLI C MCIOJIB30BAHUEM CICIMATBHBIX MATEMaTUYECKUX
METOJIOB M CHEIUATN3UPOBAHHBIX TPOTPAMMHBIX CPEJCTB.



[Tepeuncnennbie pe3ynbTaThl 00YUEHHS SIBISIOTCS OCHOBOM Isi (hOpMHUpPOBA-
HUS CIEAYIOMMNX KOMITIETEHIIUH:
ITK-2 — crtocoOHOCTh COCTABISATh MATEMATHUECKUE MOJICITH MEXaTPOHHBIX U pOOOTO-
TEXHUYECKUX CUCTEM, MX MOJCUCTEM, BKIIFOYAsI UCTIOTHUTEIIbHBIC, HH(POPMAITMOHHO-
CEHCOPHBIC W YNPABJISIIOIIAE MOJYIH, C IPUMEHEHHEM METOJ0B (hOpMalbHON JIOTH-
KM, METOJIOB KOHEUHBIX aBTOMATOB, ceTeu lleTpru, METOAOB MCKYCCTBEHHOTO MHTEJ-
JIEKTa, UCKYCCTBEHHBIX HEMPOHHBIX CETEH;
IIK-7 — cmoco6HOCTh BHEAPATH 3P (DEKTUBHBIC TEXHOJOTUH M3TOTOBJICHUS MAIIMHO-
CTPOUTEIBbHBIX H3JEIUN, CPEICTBA aBTOMATHU3allMM M MEXaHM3allud TEXHOJIOTHuYe-
CKHMX IIPOIIECCOB.

2 MECTO JUCLMIIIMHBI B OCHOBHOM
OBPA3OBATEJBHOI ITPOTPAMME

JucuumuiiHa OTHOCHUTCS K 4acTH, (popMupyeMol ydyacTHUKaMHu 00pa3oBaTelb-
HBIX OTHOIICHHM.

basupyerca Ha 3HaHUAX U YMEHUAX, KOTOPbIE CTYJIEHT MpUOOpeN Mpu OCBOE-
HUU TPEIUIECTBYIOIMX AUCIHUIUIMH, MAaTEMAaTHKH, (PU3UKH, XUMUHU, TEOPETUUECKOM
MEXaHHUKH, TEOPUM MEXAHW3MOB M MAIlIMH, CONPOTUBIICHHUS MaTE€pUaJIOB, METOLOJIO-
MU U METOJOB HAay4YHBIX HCCIICIOBAHUMN, MAaTeMaTUYECKOIO0 MOJEIUPOBAHUS CTaH-
KOB, pacy€Ta 3J1eKTPOMEXaHUYECKUX CUCTEM MPOMBIIIEHHBIX POOOTOB.

3HaHUS ¥ yMEHMsI, IPUOOPETECHHBIE IPU OCBOEHUM JaHHOW JHCUUIUIMHBI, pea-
JU3YIOTCS  CTYAGHTOM TpU  BBIIOJHEHHMM  y4eOHOM  MpaKkTUKU:  HAy4dHO-
UCCIIEIOBATENLCKON pabOThl, MPOXOKIECHUN MPOU3BOACTBEHHBIX MPAKTUK: HAay4HO-
VCCIIEIOBATENIbCKOW U MPEAJAUIITIOMHON, TPOXOKIEHUN TOCYIapCTBEHHON UTOTOBOM
aTTECTALlUH.



3 CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

3.1 Pacnpenesienne y4eOHbIX YaCOB 10 TeMaM JIMCUUIIIMHBI
M BHJaM 3aHATUH

HaumenoBanune tem

KonunyecTBO Yacos

(ouHast/3a0uHas Gopma)

B ToMm unciie

(conmepxaTenbHbIX MOIYJIEH) Beero | Tex. IIpaxT.
Jlabop. | (ce- CP
o MUH. )

Tema 1. OCHOBBI BEKTOPHOT'O METO/1A
KAHEMAaTUYECKOTr O UcciienoBanusa me- | 18/16 2/0 4/1 0/0 12/15
XaHUYECKUX CUCTEM
Tema 2. OCHOBBI CTPYKTYPHOTO H 14/14 2/0 4/0 0/0 8/14
KOMIIOHEHTHOTO MOAEJIUPOBAHUS
Tema 3. Knaccudukaims u onmucaHue
AJIEMEHTOB U OJIOKOB B Oubnuotekax | 17/17 1/1 4/0 0/0 | 12/16
nakera SimMechanics
Tema 4. MonenupoBaHHe HU3IINX
KMHEMATHYECKUX 1ap B NTAKETE 18/16 2/1 4/1 0/0 | 12/14
SimMechanics
Tema 5. MonennpoBaHue BBICIINX
KMHEMaTUYECKHUX I1ap B IIAKETE 18/19 3/1 4/2 0/0 11/16
SimMechanics
Tema 6. Onucanue NBUKEHUS MeXa-
HUYECKHUX CUCTEM Ha OCHOBE ypaBHe- | 18/18 2/0 4/0 0/0 | 12/18
Huil Jlarpanxa
Tema 7. MonenupoBanue (PpUKITUOH-
HBIX B3aUMOJIEUCTBUN B MeXaHU4eE- 18/17 2/0 4/1 0/0 12/16
CKHX CHCTEMax
Tema 8. MonenupoBaHue THOPHUIHBIX
AJIEKTPOMEXAHUYECKUX CUCTEM C 21/21 3/1 6/1 0/0 12/19
JIBUraTelIeM
KonrtakTHas paboTa (10NOJIHUTETh- 2/6
Hasl)
KypcoBas padoTta (mmpoekr) 0/0
Hroro nmo Bunam 3aHITHHI 17/4 34/6 0/0
KonTtpons 0/0

Hroro: 144/144 | 17/4 0/0 34/6 |91/128




dopMupoOBaHHE KOMIIETEHIIHII B pe3yJIbTaTe 0CBOEHHUS TeM IMCUMILINHBI

Komrmierenmu TeMbl TUCITUTIITNHBI, HAlleJIEHHBIC Ha (pOpMUpPOBaHUE
KOMIIETEHIIA U
[1K-2 Tema l, 3,4,5,6,7,8
[1K-7 Tema 5,6, 7,8
3.2 Jlekuun

Tema 1. OCHOBBI BEKTOPHOI0 METOa KMHEMATHYECKOI0 MCCJIeJ0BAaHUS MeXa-
HUYECKHUX CHCTEM.
Conepxanue TeMsbl 1:

BekTopHoe ommcanue KHHEMAaTHYECKUX Tap BPAIIAaTEeILHOTO JABMKEHUSA. Bek-
TOPHOE ONMHMCAaHWE KMHEMATHYECKUX Tap MOCTYyNaTeIbHOTO NBIDKCHHs. 3amanue (u-
3MUYECKHUX MMapaMeTPOB MaTepUATbHBIX TEI.

Jlutepatypa k Teme 1: [1, 2].
Tema 2. OCHOBBI CTPYKTYPHOI0 1 KOMIIOHEHTHOT'0 MO/IeJIUPOBAHMSI.
ConepxaHue TEMbI 2:

[IpuHIUIIBI CHCTEMHOTO TI0JIX0J1a B MoJieTupoBanus cucteM. OO01ias xapakre-
pucTuka npoOJaeMbl MOJEIUpOBaHus cucteM. Knaccudukaiusi BUIOB MOJEIUPOBa-
HUS MEXaHUYECKUX U TUOPHUIHBIX CUCTEM.

[IpeacraBienure CTPYKTYpHBIX MoOjeNe ¢ momolnpio rpadoB. Marematuue-
CKOE OIMMCaHHe KOMIOHEHTHBIX Mojiesiei. Bo3moxkHocTH U 3¢ (HEeKTUBHOCTH MOIEIIH-
POBaHUS MEXaHUYECKUX CHCTEM.

Jlutepatypa x Teme 2: [1, 2, 3].

Tema 3. Knaccudukanus u onucaHue 3JieMeHTOB U 0JI0KOB B OUOJIMOTEKAX Ma-
keta SimMechanics.

Conepxxanue Temsl 3:

Knaccudukanusa cBszell B MexaHWyeckux cuctemax. OmnpeneneHue Koauue-
CTBa CTEINEHEN CBOOOBI CUCTEMbl MaTEpHUANIbHBIX TOYeK. CTPyKTypa ONMUCAHUS dJie-
MEHTOB U OJIOKOB MEXaHHYECKOM CHCTEMBI B OMOInoTeKkax makera SimMechanics.
Jluteparypa k Teme 3: [1].

Tema 4. MoaeJupoBaHue HU3MMX KHHEMAaTHYEeCKHX map B makere SimMechan-
ics.
Conepxanue TeMbl 4.

Knaccudukanusa Hu3mmx kuHeMatudeckux mnap. KommuecTBo cremeHel CBO-
0011 TIIOCKOTO MeXaHu3Ma. Ou3ndeckre 1 UMUTAITMOHHBIC MOJICITH TUIOCKHX MeXa-
HU3MOB.

Jlutrepatypa k Teme 4: [1].

Tema 5. MoaennpoBaHue BbICIINX KHHEMAaTHYeCKHX map B makere SimMechan-
ics.

ConepxaHue TeMbl 5:

Knaccudukanus Bpiciiux kuHeMaTHdeckux map. KomudecTBo cremeHeil CBO-
001BI TTPOCTPAHCTBEHHOTO MEXaHW3Ma. 3aKOHOMEPHOCTH JIBIJKCHUSI 3BEHBEB IPO-
CTPaHCTBEHHOTO MeXaHu3Ma. DHU3WYecKue W WMHUTALNUOHHBIE MOJEIH TMPOCTPAH-
CTBEHHBIX MEXaHU3MOB.



Jlutrepatypa k Teme 5: [1].

Tema 6. Onncanue IBUKEHUSI MEXaHUYECKHX CHCTEM HA OCHOBe ypaBHeHuii Jla-
rPaHIKAa.

Coneprxanue TeMbl 6:

Pemenune 3ama4 fMHaMUKY MEXAHUYECKUX CHCTEM C ITOMOIIBIO yYpaBHEeHUM Jla-
rpamka. O600IeHHBIC CHITBI B 0000IIeHHBIC KOOpAuHATEL. OnpeneneHne KHHeTHIe-
CKOH DHEPTUU MEXaHUYECKOW crcTeMbl. MeTo bl cocTaBiienus pyHkiuu Jlarpamxka.
Jlutepatypa k Teme 6: [1, 2].

Tema 7. MoaempoBanne ()PUKIUOHHBIX B3aUMOJAEHCTBHH B MeXaHHYECKHUX CH-
cTeMax.
Coneprxanue TeMbl /-

OPUKLMOHHOE B3aUMOJECHCTBUE TBEPABIX Tell. CTaTUYECKHE MOJEIN TPEHHS.
Jlunamuyeckoe mojmooue QppUKIMOHHON MOJcUcTEMBI. Pa3pelnienne npoTUBOpeUui,
BO3HUKAIOIIUX IPU COCTABICHUU (PU3MUECKON MOJETu (PPUKIMOHHOTO KOHTAKTA.
dusnueckoe nogodue Mojienu (PpUKIMOHHOTO KOHTAKTA.

Jlutepatypa k Teme 7: [1, 2].

Tema 8. MoaenpoBaHue rHOPUIHBIX YJIEKTPOMEXaHUYECKUX CHCTEM ¢ JBHIa-
TeJIeM.

Coneprxanue TeMbl 8:

CTpyKTypHbIE U KOMIIOHEHTHBIE MOJEIN THOPUIHBIX SJIECKTPOMEXaHUUECKUX
cucteM c apurareneM. Mmuranus pabotel apurarens. MojeaupoBaHue acUHXPOH-
HBIX 1 CHHXPOHHBIX JIBUTATENEH.

Jlureparypa k Teme 8: [1, 3].

3.3 IlpakTnyecKue 3aHATUSA
[TpakTrueckue 3aHATHS IO TUCIUILIMNHE B YICOHOM IIJIaHE HE 3aIlljIaHUPOBAHBI.

3.4 JIaGopaTopHbIe paboThI

No O06nbeM, yac. | Jlutepa-
Tema paGoThl

n/m (ouH/3a04H) | Typa

1 MoiepoBaHie MaTeMaTHYECKOTO MasTHHKA 4/1 [1, 4, 5]
MonenrpoBaHUe KPUBOITHITHO-TION3YHHOTO

2 S ’ g 41| [L4,5]
MEXaHH3Ma
MoenrpoBaHie IBYXCTYIICHUATOro 3y04aTo-
0 3alCIICHHSI
MopaenvupoBaHue MeXaHU3Ma JBYyXIapaMeTpU-

4 A . p ABYyXIHap p 4/1 [l’ 5]
YECKOM aHTECHHBI
MoaennpoBaHrue MaHUIYJIATOPA C IPOCTEN-

5 AP y U ops e P 4L | L, 4,9]
IIIMM 3aXBAaTHBIM MEXaHU3MOM
MonenrpoBaHre MEXaHU3Ma JJIsT TTOJTUPOBKH

5 ONTUYECKUX CTEKOJI METOJIOM CBOOOIHOTO 4/0 [1, 5]
MPUTHPA




7 MoaenupoBaHue y3/1a CTATUYECKOTO TPEHUS 4/1 [1, 2, 5]
MopnenupoBaHue KpUBOIIUITHO-
8 KOPOMBICIIOBOTO MEXaHH3Ma C aCHHXPOHHBIM 6/1 [1, 5]
JBUTATEIIEM
Horo: 34/6

3.5 CamocTosiTeqibHAs pad0Ta CTYAEeHTA

Ne . O0BeM, gac.
Bunel caMocTosATeIbHON PabOTHI CTYICHTA
/T (ouH/3204H)
1 Nzydenue neximoHnHoro matepuania (e meaee 50% ot 40/60
o0bema JICKIIH)
2 [ToaroroBka k nabopaTopHbiM pabotam (He meHee 50% 51/68
0T 00beMa ayJIUTOPHBIX JJTAOOPATOPHBIX 3aHSITHH)
3 [ToaroroBka K NpakTUYeCcKUM 3aHATUAM (He meHee 50% 0/0
0T 00beMa ayIUTOPHBIX MPAKTHUYECKUX 3aHSITUH)
4 BrinonHenne KypcoBoro npoekta (36 yacon) —/—
5 BeinosiHeHHE KypcoBol paboThl (27 4acoB) ——
Hroro: 91/128

3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3a/1aHUE
KypcoBoii mipoekT (pabota) no aucuuruinae «MoaenupoBaHiue MEXaHUYECKUX
CUCTEM)» YUEOHBIM IJIAHOM HE MPEyCMOTPEH.

4 ®OHJ OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu 1 mKaJbI 1JIs HHTETPHPOBAHHOM OLCHKH
YPOBHSI C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

Cocmasnsaiowas komnemeHyuu — nOJTHOMA 3HAHUL

— HYJICBOM ypOBEHb: HEBEPHBIC, HE APTyYMEHTHUPOBAHHBIC, C MHOXECTBOM TPYOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBa BOIPOCA U3 TPEX MOJIHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HAaHUH HIKE MUHUMAJIbLHBIX TPEOOBAHMIA,

— MUHUMAJIbHBIM YPOBEHbB: JIaHbI HE TIOJIHBIE, HE TOUYHBIE U APTYMEHTUPOBAHHBIE OTBE-
Thl Ha BONPOCHL. YPOBEHb 3HAHWNA HIKE MUHUMAIBHBIX TpeOoBaHwid. JlomymieHo
MHOTO TpyOBIX OHIHOOK;

— IOPOTOBBIA YPOBEHB: JIaHbl HEIOCTATOYHO IOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE
OTBETHI Ha BOIPOCHL. [I10X0 3HAET TEPMUHBI, ONPEAETIECHUS U MOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHUSI, MPUHIUIIBIL. J[OMyIIIEeHO MHOTO HErpyOBbIX OIIUOOK;

— CpelHUil ypOBEHb: J[aHbl JOCTATOYHO MOJIHBIE, TOUYHBIC U APTYMEHTUPOBAHHBIE OT-
BETHI HA BONPOCHL. B 11€710M 3HAET TEPMUHBI, ONPEACIICHUS U MIOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHHMS, TPUHIUIILL. JIOMyIIIEHO HECKOJBLKO HErpyobIX OIIu-
0O0K;



— IIPOJABUHYTBIM YPOBEHb: JaHbI IOJHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHL. 3HAET TEPMUHBI, ONPEACICHUS U NOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, MPUHIMIBL. J[ONMyIIEHO HECKOIBKO HErPyOBIX OIIHMOOK;

— BBICOKMM YPOBEHb: JaHbl MOJHBIE, TOYHBIC U apIyMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMUHBI, ONIPEAEICHUS U TIOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILLIEHUS, IPUHIMIIBIL. J[OMYyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnsiowas KomnemeHyuu — yMeHus

— HYJIEBOM YPOBEHbB: MOJHOE OTCYTCTBHE IMOHUMAHHS CYTH METOJUKH PEIICHUS 3a1a-
YU, JOMYIIEHO MHOKECTBO rpyOeHInx ook / 3aJJaHus HE BBITIOJTHEHBI BOOOIIIE;

— MUHUMAaJIbHBIA YPOBEHb: cab0e MOHMMAaHUE CYTH METOAMKHU PEIICHMs 3aJ1a4uH, J0-
nylieHsl rpyobie ommoku. Pemenus He o0ocHoBaHbl. He ymeeT ucnosnb3oBaTh HOP-
MAaTUBHO-TEXHUYECKYIO JUTEparypy. He opueHTHpyeTcs B CHEHHAIbHOW HAy4YHOMU
JIUTEepaType, HOPMATUBHO-TIPABOBBIX AKTAX;

— MOPOTOBBI YPOBEHb: JAOCTATOYHOE NMOHHUMAHUE CYTH METOAMKH pEIICHUs 3ajaud,
JOMyIIeHb! OoMOKU. PellieHust He Bceraa 000CHOBaHBIL. YMEET MCIOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OpHeHTHpYyeTcs B CHELMaIbHOM HAy4YHOU
JUTEpaType, HOPMAaTUBHO-ITPABOBBIX aKTaX;

— CpeIHUI YPOBEHbB: B LIEJIOM MOHUMAET CYTh METOJIMKU PEIICHHUS 3a/1a4M, TOIMYLICHbI
ommOkKu. PemeHuss He Bcerga OOOCHOBaHbI. YMEET HCIOJb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICLIHAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIE AKTHI;

— NPOABUHYTHIA YPOBEHb: B LIEJIOM IIOHUMAET CyTh METOJUKH PEUICHUS 33]1a4H, JI0IY-
meHbl HeTtouyHocTH. CriocoOeH 000CHOBATh pelieHHs. YMEET HUCHOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CHEUUAIBHYIO HAYYHYIO JINTEPATYyPy, HOPMATUBHO-TIPABOBHIE
aKThbl;

— BBICOKHI ypoBeHb: [loHMMaeT cyTh MeTOaMKHU perieHus 3anaun. CriocodbeH 000CHO-
BaThb PELICHHS. YMEET HCIOJIb30BATh HOPMATUBHO-TEXHUYECKYIO M CHELHAIbHYIO
HAYYHYIO JJUTEPATYPY, NEPEAOBOIl 3apyOeKHbIN ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasenarowas komnemeHyuu — 61a0deHue HagblKamu

— HYJICBOM ypOBEHB: HE MPOJEMOHCTPUPOBA HABBIKUA BBITIOJTHEHHUS MTPOdECCUOHAIb-
HBIX 3a/1a4. VICIBITBIBAET CYyIIECTBEHHBIE TPYJAHOCTH MPU BBITOIHEHUU OTICIbHBIX
3aJIaHUi;

— MHUHUMAJIbHBIA YPOBEHB: HE IIPOJICMOHCTPHUPOBAII HABBIKM BBIITOJHEHUS TTPOdecCH-
OHAJIBHBIX 3aJ1a4. VMCIBITBIBAE€T CYIIECTBEHHBIE TPYJAHOCTH MPH BBIIIOJHEHUH OT-
JICJIBHBIX 3aJIaHUM;

— TIOPOTOBBIN YPOBEHb: BIAJCET OMBITOM TOTOBHOCTH K MPOGECCUOHATBHON JIeATEIb-
HOCTH ¥ TIPO(ecCHOHaTFHOMY CaMOCOBEPIIICHCTBOBAHUIO HA TMOPOTOBOM YpPOBHE.
TpynoBble AEUCTBUS BBIIOJIHAECT MEIJICHHO U HEKQYECTBEHHO;

— CPEIHMI YPOBEHb: BJIAJCET CPEIHHM OIBITOM T'OTOBHOCTH K MpodeccHoHaIbLHON
NEATEeIbHOCTU U NMPO(EeCCHOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TpyI0BBIE JIEH-
CTBHUSI BBITIOJIHSET HA CPEAHEM YPOBHE MO OBICTPOTE U KAYECTBY;

— MPOJIBUHYTHIA YPOBEHbB: BIIAJICET OMBITOM M JIOCTATOYHO BBIPAKEHHOMN JIMYHOCTHOMN
TOTOBHOCTH K MPO(eCCUOHAIBHON AESATEILHOCTH U MPOPECCUOHATIBHOMY CaMOCO-
BEPILICHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMOJHSET TPYAOBBIE ACHCTBUS,
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— BBICOKU YPOBEHbB: BIIa/ICET OTMBITOM M BBIPAKEHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
npoeCCHOHATLHON JIESATENIFHOCTH U MPO(HEeCCHOHATBEHOMY CaMOCOBEPIICHCTBOBA-
HUI0. BBICTPO M Ka4eCTBEHHO BBITIOIHSAET TPYIOBBIC JCHCTBHSL.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

— HYJIEBOW YPOBEHb: KOMIIETEHIIUM HE CPOPMHUPOBAHBI;

— MUHHMAJIbHBIA YPOBEHb: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUI HE CPOpMHUPO-
BaHO;

— MOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIUUA C(HOPMUPOBAHBI, HO OOJILIIMHCTBO Ha IO-
POTOBOM YPOBHE;

— CpeTHUI YpOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;

— MPOJIBUHYTHIN YPOBEHb: BCE KOMIIETEHIIUU CHOPMHUPOBAHBI HA CPETHEM HIIA BBICO-

KOM YpPOBHE;
— BBICOKHI1 YPOBEHB: BCE KOMIIETEHIIMH CPOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonipocsbl K 3K3aMeHY U IpUMep IK3aMEHAIlMOHHOI0 Ouiiera
VY4eOHBIM IJITaHOM HK3aMEH HE 3aIlJIaHUPOBAaH.

4.3 Kputepuu olileHMBaHUSA
OrneHrBaHie YpPOBHSA OCBOCHHUSI CTYJIEHTOM Y4EOHOTO MaTepuala JTUCHUTLITUHBI
«MopaenupoBaHue MEXaHUUYECKUX CUCTEM» IPOU3BOJUTCS MO PE3YJIbTATAM TEKYILETO
KOHTpOJis. Tekylmmuii KOHTPOJIb 3HAHUI CTYJCHTOB OYHON M 3a04HOU (popMbI 00Y-
YeHHUsSI OCYIIECTBIIAETCS MO Pe3yJibTaTaM BBHITIOJHEHUS J1abopaTopHbIX padot. Pac-
npenesieHrne 0aJIoB TeKYIIEro KOHTPOJIsE padOThl CTY/IEHTa Ha MPOTSHKEHUH CEMECT-
pa npuBeeHo B Taduuiie 1.

Tabnuna 1 — Pacnpenenenne 0aioB TEKYIIET0 KOHTPOJIS

®opma KOHTpoJIsI MakCUMaIbHOE [Ipumeuanune
KOJIMYECTBO
OaJJI0B
JUist cTyieHTOB OYHOUM (pOpMBI O0yUEHHUS
OTtuéT no nabopa- 11 3agaHue BBINOJHEHO NPAaBUIIBLHO, IPUBEICH
TOpHOM paboTe aHaJIN3 TOJYYEHHOTO Pe3yybTaTa
9 3ajaHne BBIMOJIHEHO B IIEJIOM MPaBUIILHO,

BO3BHHKJIM TPYJHOCTH B OOBSICHCHHH TIOJTY-
YCHHBIX PE3yJIbTATOB

7 3amanue BBIMOJHEHO, HO UMEIOTCS 3aMeya-
HUS 1O CYTH U 1O 0(OPMIICHHUIO PabOoTHI,
BO3BHHKJIM TPYJHOCTH B OOBSICHCHHH TIOJTY-
YEHHBIX PE3YyJIbTATOB

88 Bcero u3 pacuéra 8 maboparopHbix paboT
TSl O4HOM popMbI 00ydeHust u 6 mabopa-
TOPHBIX paboT 17151 3a09HON (DOPMBI 00yUe-
Hus. O1ieHuBaeTCs Kakaas pabora
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®dopma KOHTpOJIsT [MakCUMaJIbHOE [Ipumeuanue
KOJINYECTBO
OayuIoB
12 [IpoBeneHBI CaMOCTOSITEIIBHBIE UCCIICIOBA-
HHSI MEXaHUYECKOM CUCTEMBI
NUTOI'O 100 MaxkcuManbHO BO3MOKHOE

[Tonyuyennast onenka no 100-0aympHONM IIKalie ompenensieT OUEHKY IO rocy-
napcTBeHHOH mikaie u mkaine ESTS (tabmumna 2).
Tabmmma 2 — [llkana onieHuBaHUS

CymMma 6amtoB Orenka Ornenka
1o 100-6anpHOM mikane | no mkane ECTS 110 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTan4yHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 e JOBJICTBOPUTEITHHO
35-59 F He
0-34 F YAOBJIETBOPUTEIHHO

* — ¢ 00s13aTeIbLHBIM MNOBTOPHBIM M3Y4YCHHUCM AHUCHHUIIIINHBI.

4.4 Ilpumep TeKylIero onpoca Ha J1ad0paTOPHBIX 3aHATHSAX

Ha npumepe Tembr «MozennpoBaHie HU3IMMX KHHEMATHYECCKHUX Tap B TMAKETe
SimMechanicsy.

1. BBIOTHUTH KHHEMATHYECKUI aHAIIN3 MTPEIJIOKEHHOTO MEXaHU3Ma.

2. TTocTpouTh CTPYKTYpPHYIO MOJIEIh MPEIOKCHHOTO MEXaHU3Ma, HCIIONb3Ys
omoxu SimMechanics Simulink.

3. Coznats ynpapistomui ¢aiin B makere SimMechanics.

4. TTonKIIFOYNTh KHHEMATHYCCKHUI TTPUBOJ] K HAYaIbHOMY 3BEHY WM JPYroMy
9JIEMEHTY MPEII0KEHHOTO MEXaHU3Ma.

5. AHUMHPOBATh M MCCIICA0BATh JBHKCHHE MEXaHU3Ma (C MOJKIIOUCHUEM CHIT
U J1aTYUKOB).

4.5 KypcoBoe npoeKTupoBaHue
Kypcogoii mpoekT (pabota) nmo aucturumae «MoieTupoBaHre MEXaHUIECKUX
CUCTEM) YUCOHBIM IJIAHOM HE MPEyCMOTPEH.

5S PEKOMEHAYEMAMS JINTEPATYPA

| Ocnoenaa numepamypa
1. MopenupoBanue mexarpoHHblx cucreM B cpeae MATLAB (Simulink /
SimMechanics) [DnekTpoHHBIN pecypc]: yueOHoe mocobdue s By3oB / B.M. Myca-
auMmoB, ['.b. 3amopyes, .W. Kananeiuuna [u np.]; C.-116. Hau. uccnen. yH-T uHO-II.
TEXHOJIOTUI, MeXxaHUKHU U onTuku. — 4 M6. — Cankr-Ilerepoypr: U'TMO, 2013. — 1
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daiin. — Cucrem. TpeboBanus: Acrobat Reader.

2. [llaroBanos, B.B. MonenupoBanne MexaHUY€CKHX TPAHCIIOPTHBIX CHUCTEM:
y4e0HO-METOIMYECKOEe TO0COOME MJis BBIMOJHEHUS MPAKTUUECKUX 3aHITHA KOH-
TPOJBHBIX W KypcoBbiXx pabor / B.B. Illamomanos, A.JI. O3s0kun,B.B. Py0an;
OI'bBOY BO «PoCTOBCKMII TOCYAapCTBEHHBI YHUBEPCUTET MYTEH COOOILICHHS. —
PoctoB v//l: ®I'bOY BO PI'VIIC, 2017. — 236 c. — 1 ¢aiin. — Cuctem. TpeOOBaHUS:
Acrobat Reader.

Il lonoanumenvnas numepamypa

3. Jlumanosckas, O.B. Umuranonnoe moaenuposanue B AnyLogic 7. B 2 ya-
ctax. Y. 1: yueOHoe nocodue / O.B. JlumanoBckas; nmoy penakiuein M.H. O6abkoga.
— ExarepunOypr: U3narensctBo Ypanbckoro ynusepcurera, 2017. — 152 ¢. — ISBN
978-5-7996-2029-5 (u.1), 978-5-7996-1995-4. — TekcT: anexTponHslit // Ludposoii
oOpa3zoBaTeIbHbIN pecypc [PR SMART: [caifT]. — URL:
https://www.iprbookshop.ru/106371.html.

4. JIumanosckas, O.B. Umutanmonnoe moaenuposanue B AnyLogic 7. B 2 ya-
ctax. Y. 2: naGoparopusiii nmpaktukyMm / O.B. JlumanoBckas; non penakuueit M.H.
Ob6adkoBa. — ExarepunOypr: M3garenscTBO Ypansckoro ynusepcurera, 2017. — 104
c. — ISBN 978-5-7996-1996-1 (u.2), 978-5-7996-1995-4. — TekcT: 3JIEKTPOHHBIHN //
udposoit  oOpazoBarenbHblid  pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/106372.html.

6 YAEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHbI

Y4eOHO-MeTOAMYECKHE U31aHUsA, pa3padoTanubie B JlonHTY:

5. Meroauueckue yka3zaHus K MPOBEJIECHUIO Ja0OpPaTOPHBIX padOT MO JUCLU-
mwuHe «MoenupoBaHe MEXaHUYECKUX CHUCTeM» [DJIEKTPOHHBIM pecypc]| / COCT.
B.B. IlontaBen. — Jloneuk: JIOHHTY, 2019. — 1 ¢aitn. — Cucremubie TpeOOBaHHUS:
Acrobat Reader. (octyn dyepe3 THYHBIA KaOWHET CTYICHTA).

6. MeToguueckne yKazaHHs K CaMOCTOSTENbHOW paboTe MO AMCIMILTHHE
«MopaenupoBaHre MEXaHWUYECKHX CHUCTEM» ISl CTYAEHTOB BceX (opM OO0ydeHHus
HarpaByieHUs: TOAroToBKHU 15.04.02 «TexHonornyeckue MaiiuHbl U 000py10BaHue /
cocT.: cocT. B.B. Ilonrasen. [Dnexktponnsiii pecypc]. — Honeuk: 'OYBIIO «/onen-
KU HAIMOHAJIBHBIA TeXHWYECKUW yHuBepcuter», 2021. — 1 ¢aiin. — CuctemHsbie
TpeboBanms: Acrobat Reader. (mocTym uepe3 IMUHBIN KaOWHET CTY/ICHTA).

/. MeTtonnueckue ykKa3aHUs K BBINOJHEHUIO WHAWBUIYAJIbHOTO 3aJaHUsS 110
nucruiuinHe «MoieTupoBaHre MEXaHMYECKUX CHUCTEM» JUISl CTYJICHTOB BCeX (opMm
oOyueHusi HarpaBieHus noarotoBku 15.04.02 «TexHonoruueckue MamuHbl U 000-
pyaoBanue» / coct.. coct. B.B. Ilonrasen. [Dnexkrponusiii pecypc]. — JloHemk:
['OYBIIO «/lonenkuii HAITMOHAIbHBINA TEXHUYECKUN yHUBEpcUTET», 2021. — 1 haiin.
— Cucremuble TpeOoBaHus: Acrobat Reader. (moctyn uepe3 NU4YHBI KaOMHET CTY-
JICHTA).


https://www.iprbookshop.ru/106371.html
https://www.iprbookshop.ru/106372.html
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JJIeKTPOHHO-UH(POPMALIMOHHBIE PECYPChI
OBC JIOHHTY - http://donntu.ru/library
OBC IPR SMART — http://www.iprbookshop.ru

7/ MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

7.1 JIeKIITHOHHBIE 3AHATHA:

yueOHas ayautopuss Ne 6.202a y4eOHbIN Kopiyc 6 aJisi IPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THMA: (MyJIbTUMEIUNHOE 000pyAoBaHKe: HOYTOyK OmnepalioHHast Cu-
crema Microsoft Windows XP Libreoffice 5.3.4.(2017), npoektop m/men .EPSON-
X5 XGA 2200 Ansi, sxpaH; yueOHO-HArJISAHBIC TOCOOMS: CTEH/BI, CICIHATN3HPO-
BaHHAasi MeOeIb: JOCKa ayIMTOPHAsL, MaPTHL. ).

7.2 JIabopaTopHble padoThI:

yueOHas aynuropust Ne 6.211 yueOHbIi kopryc 6 njisi mpoBeAeHus 1abopaTop-
HBIX 3aHATUH, TPYIIOBBIX U WHIUBUIYTBHBIX KOHCYJIBTAIUN, TEKYIIIETO KOHTPOJIS
IPOMEXKYTOYHOM aTTecTaruu: (MyJIbTHMEIUiHOEe 000pyAOBaHMe: HOYTOYK, Ormepa-
mmonHas cucrema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), myabTuMe-
TuiHBIN ipoekTop, 3kpaH; 7 IIK — IntelCore 2Duo E8200 2.66/2Gb/320Gb/MonuTtop
22", Onepannonnas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
arduino (JIunenzust GNU LGPL v2.1), GPSS World Student (JIuuen3us GNU LGPL
v3), Pascal ABC.NET (Jluuen3us GNU LGPL v3), T-FLEX72 (JIuuen3uasGNU
LGPL v3), AnyLogic (JIuuensus GNU LGPL v3), Smath Studio (JIunenzus GNU
LGPL v3), V-Rep (JIuniensuss GNU LGPL v3), SciLab (JIuten3usGNU LGPL v2),
LibroOffice 4.3.0 (JIuunensus GNU LGPL v3), Ultimaker Cura (JIunen3us GNU
LGPL v3), MozillaFirefox (munenszuss MPL2.0), Manjari 17 (JIuenzuss GNU LGPL
v3); crenuanu3upoBaHHas MeOelb: TOCKa ayJWTOpHas, MapThl, MJIAHIIETHI C HILIIO-
CTpaTHBHBIMH MaTepUAJIaMHu).

7.3 CamocTrosiTeJibHasi padoTa:

[Tomerenust uis caMOCTOATENbHON pabOThl C BOBMOXKHOCTBIO MOAKIIFOUEHUSI K
cetu HMHuTepHer M oOecneueHHWEM [JOCTyNa B 3JIEKTPOHHYIO HH()OPMALMOHHO-
00pa30oBaTeNIbHYIO Cpely OpraHu3alliH: YUTalbHbIE 3ajbl, yueOHble Kopiyca 2, 3
(KoMmbroTepHass TeXHUKa C BO3MOXKHOCTBIO TOAKIIOUEHUS K cetu «VHTepHEeT» U
o0Oecrie4eHreM JIOCTyIa B 3JIEKTPOHHYIO MH(POPMAIMOHHO-O00PA30BATEIbHYIO CpEILy
(BUOC NOHHTY) u sanexkrponno-oubauoreunyto cucremy (ObC IPRbooks), a Taxxke
BO3MOKHOCTBIO MHIMBUAYaTBHOTO HEOTPAHUYCHHOTO JocTyma olOydatommxcs B ObC
u DUOC mnocpencteom Wi-Fi ¢ mepcoHabHBIX MOOWIBHBIX ycTpoiicTB. OC- Mi-
crosoft Windows 7, OpenOffice 2.0.3 — obmectBennas munensus MPL 2.0, Grub
loader for ALT Linux - mumensuss GNU LGPL v3, Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
nensust GNU GPL).


http://donntu.ru/library
http://www.iprbookshop.ru/

