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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucuunnuHbl: npuobpeTeHne TeOopeTUYECKUX W MNPaKTUYECKUX 3HaHWA perucrTpaumm KUHeMaTuku
OBWXEHUS 006BbeKTOoB, (hOpMMpOBaHME HaBbIKOB MOAENUPOBAHMSA ABWXEHUS CKEMNEeTHO-MbILLEYHON CUCTEMbI YerioBeka U
OLIEHKM B3aUMOAEWNCTBUSA NOCTPOEHHBIX TEXHUYECKMX CUCTEM C HYEIIOBEKOM.

1.2 3apgaum gMCUMNNUHbBIL:

Hayuutbcst NpoBOAMTE PErMCTPaLMIO KUHEMATUKN ABWXEHWI YErOBEKa;

HayunTbCst BBINOMHATL CUHXPOHM3ALIMIO KUHEMATUKN OBUXKEHUIA CO CKENETHO-MbILLEYHOW CUCTEMOM YeroBeKa;

OcBoutb noctpoeHne CAD mogenen B SolidWorks n mmnopt B AnyBody Ansa B3auMogencTBUSA 4YenoBeka C
TEXHUYECKMMU CUCTEMaMU.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBaputenbHaa NoAroToBkKa npeanonaraeT co3naHne OCHOBbI ANs POPMUPOBAHNUA KOMMNETEHLIMIA, YKasaHHbIX B M.
2, NPpU U3y4eHUN ONCLIUMNIINH:

Cuctembl 3axBaTa 1 aHanu3a gBWXXEHUN

2 KOMMNETEHLUWN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHbBI

MK-2: Cnoco6eH npoBoauTL 06paboTKy U aHanu3 Hay4YHO-TeXHU4YeCcKon MHopmaLumm u pe3ynbTaToB UccnenoBaHUmn
B 0651aCTU NPOEKTUPOBaHUA U3AeNUi NIerkon NPOMbILLIIeHHOCTU Ha 6a3e GUoMexaHU4YeCcKoro aHanusa ABMXeHus
YyerioBeka

3HaTb: OCHOBHbIE npuHUMNblI MoaennpoBaHNA B3aMMOAENCTBUA YeroBeKka C TEXHUYECKMMUN cpeacTtBamMm Ha OCHOBE OaHHbIX,
perncTpnpyemMmbix CucteMmamMmim 3axsarta OBVKEHNN

YMeTb: MOOenupoBaTb B3avMOAENCTBUSA YenoBeka C TeXHUYeCKMMM cpeacTBaMu Ha OCHOBE [AaHHbIX, PerncTpupyembix
cuctemamm 3axsaTta aswxkeHun, AnyBody n SolidWorks

BnapeTb: HaBblkaMu MoagennpoBaHuA B3aUMOLENCTBNA YeroBeka C TEXHUYECKMMU cpeacrtesamum




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE
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Pasgen 1. lNporpammHble cpeabl
MOZAENMPOBaHNS B3aUMOLENCTBUA YerloBeKa
C TEXHMUYECKMMU CUCTEMAMU

Tema 1. BBegeHve B MogenMpoBaHune, odas
MHdOpMaLNs 0 NporpamMmMHbIX cpedax
MOZAENMPOBaHNS B3aUMOLENCTBUSA YerloBeEKa 2
C TEXHMYECKMMN CUCTEMAaMU, NPUHLNMBI NX
paboTbl U rae 3TO UCMonb3yeTcs

Tewma 2. MporpammunpoBaHme AnyScript
OcHoBHble NOHATUA. MogenuposaHue
CErMeHTOB 1 0TobpaxeHne 06BbEKTOB.
CoeaunHeHne cerMeHToB CycTaBamu.
MporpammmnpoBaHne OBMKEHUS. 1 2 3
OnpegeneHue MbillL, U BHELUHUX CUT.
[o6aBneHne peanbHO reOMEeTPUN KOCTEN.
MpakTnyeckue 3aHsaTMSA - OCHOBBI
mogenupoBaHusa AnyScript

Tema 3. MogenupoBaHue ckeneTHo-
MbILLEYHOW CUCTEMbI YernoBeka
Mcnonb3oBaHWe CyLLECTBYIOLLMX MOgENEN.
Koppekuua mogenu yenoseka. KuHetnka
pacyeT cunbl. Co3gaHue mogeny Yenoseka ¢
Hynda. KanvbpoBka Moaenu YenoBeka.
MacwTabupoBaHne Ha OCHOBE 2 2 3
aHTponomeTpudecknx aaHHbix. Kannbposka c
NMOMOLLIbHO BEKTOPHOIO CErMEHTHOro
MacltabmpoBaHusi.

MpakTnyeckue 3aHaTua - MogenvposaHue
CKerneTHO-MbILLEeYHON CUCTEMBI YerioBeKa B
AnyScript

Tema 4. MogennpoBaHue OBUXKEHUS B
BUPTYyanbHON cpefe C MOMOLLbI0 CUCTEM
3axBaTa ABWXeHUN. Vicnonb3oBaHune
MapKepHbIX U MHepUnanbHbIX AaTYMKOB ANs
CUHXPOHM3aLUKN OBUKEHNSI CKENETHO-
MbILLEYHOW CUCTEMbI YenoBeka B AnyBody. 1 10 3
Wym n dpuneTtpayms. Micnone3osaHue
dopmata C3D. KuHemaTmnyeckmin aHanua.
MHBepcuBHas aMHamuka

MpakTnueckue 3aHaTusa - MogenvposaHue
OBWXEHU N cun

Pasgen 2. QuHamunka MblLLIEYHON CUCTEMbI

Tema 5. lHBepcuBHaa gMHaMMKa MblLLIEYHOMN
cnctembl. OCHOBLI MOAENNPOBAHNUS
MbILLEYHOCYXOXMUITbHBLIX KOMIMIIEKCOB U UX
KanvbpoBka. 2 4 3
MpakTnyeckue 3aHsaTus - MogennposaHue
KMHEMAaTUKN ABMXXEHN YenoBeka n
TEXHNYECKUX 0OBHEKTOB




Tema 6. CunosaBucumas KWUHemaTumka.
basoBasa mogenb. [lo6aBneHne
CUMNO3aBUCKMMBIX MAapaMeTPOB KUHEMATUKMN.
[MpumeHeHue noBepxHoCTEN ANs
onpefeneHns KoneHHoro cyctasa.
Mcnonb3oBaHMe KOHTaKTHbIX CUI Ans
3aMeHbl cycTaBa MOAENV YeroBeka.
MpakTnyeckue 3aHaTusA - MogenmpoBaHue
KMHEMATWKN OBMKEHWIA YenoBeKa U
TEXHUYECKNX OOBEKTOB

Tema 7. MogenupoBaHue Mbiwwil. OCHOBBI
MOAENMPOBaHMSA MbillL,. YnpaBneHmne
NPOPUCOBKON MbILLL,. MbILLeYHble MOAENN.

CBsa3ku.

rlpaKTI/I‘-IeCKVIe 3aHATUA - Mop,enMpOBane
KMHEMAaTUKN ABMXXEHN YenoBeka n
TEXHUYECKNX OOBEKTOB

Pasgen 3. AHanu3 MeTo4oB KOHEYHbIX

3NnemMeHTOoB

Tema 8. HTepdpenc aHannsa metoaom
KOHEeYHbIX anemeHToB Mexay AnyBody u
ANSYS. OKcnopT AaHHbIX aHanm3a KOHEeYHbIX
anemeHToB. NHTepderic ANSYS n Abaqus.
MpakTnueckue 3aHaTUA - Banngauns
pesynbTaTtoB MOOENMPOBaHUS

Tema 9. Co3sgaHue moaenemn ¢ NoMoLLbio
SOLIDWORKS. lNpeobpasoBaHne mogenu
SOLIDWORKS CAD B AnyBody.
dopmupoBaHve OBKEHNUSI Npeobpa3oBaHHON
mogenu n3 SolidWorks n AbyBody. Co3gaHne 2 2
MOZEenu MHTEerpupoBaHHOro aHanusa
«4ernoBek-MallnmHay

MpakTnueckue 3aHaTUA - Banngauns
pe3ynbTaToB MOL4ENMPOBAHUS

Tema 10. OnTMmM3aums n Banuaaums
moaenu B AnyBody. KannbpoBka mogenen Ha
OCHOBE MeOULMHCKNX N300pakeHn.
[obaBneHve nHaneuayanbHoM kKanubpoBkM B
CO3[aHHY MoAesNb. 3HAaKOMCTBO C
Banugauue neawewn mopenen. Banupauus 1 2
KMHEMaTmnyeckux napameTpoB. OnTummusauus
uccrnegosaHus B Python. MogennpoaHue
No3bIN OBUXKEHUSI.

MpakTnyeckue 3aHaTUs - Banngaums
pe3ynbTaToB MOLENMPOBAHNS

UTtoro B cemecTpe (Ha kypce ansa 3A0) 16 32

KoHcynbTaumm n npoMexyTodHas attectauus

33

(Ok3ameH) 2.5

24,5

Bcero koHTakTHasA pa6ota n CP no

OUCLMMIMHE 50,5

57,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBbHbIM MnaHoM He NpedycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasartenemu, KputepueB " cuctemMmbl oueHnBaHusA pe3yrnibTaToB oqueva

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHO4YHOro
Moka3aTtenu oueHnBaHNS pesynbTaToB 0byveHus
KOMMeTeHUun cpeacTea
MK-2 PackpbliBaeT OCHOBHbI€ NMPUHLMINBI MOAENMPOBAHNS B3aUMOLAENCTBUS Bonpochkl ans




YyeioBeKa C TeXHn4eCknmm cpeacrtsamMmm Ha oCHoOBe OaHHbIX,
perncTpupyemMmbix cuctemamMmum 3axsarta OBVXKEHUN.

MopaenupyeT B3anmoaencTeme YenoBeka ¢ TEXHUYECKUMN CpeacTBamMm
Ha OCHOBE AaHHbIX, perncTpmpyembiX CUCtTeMamMmmn 3axsata JJ,BI/I)KeHVIVI,
AnyBody n SolidWorks.

anMeHﬂeT HaBblKn MoAennpoBaHusA B3aMMOLENCTBUSA YeroBeka C
TEeXHNYEeCKNMMU cpencTtBamMm Ha npakTuke

cobecepoBaHus

MpaKTUKO-OPUEHTUPOBAHHbIE
3apaHus

MpakTKO-OpUEeHTUPOBaHHbIE
3ajaHus

5.1.2 Cnuctema v Kputepmm oLeHNBaHUA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHuBaHuns
YcTHOoe cobecenoBaHue

MNucbmeHHasn paboTa

MonHbIA, nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYIOLWMIA ryGoKoe NoHUMaHne
5 (oTnun4HO) npegmeTa v LWMPOKYH0 apyanLmio B
oueHnBaemMoun obnactn. Kputniecknn,
opuUrMHanbHbIA NOAX04 K maTtepuany

OTBEeT NOMHbIA, OCHOBaHHbIN Ha
npopaboTke Bcex 0b0s3aTernbHbIX
NCTOYHUKOB nHopmauun. MNMoaxoa k
mMaTepuany OTBETCTBEHHbIN, HO

4 (xopoLuo) cTaHaapTHbIA. OTBET B LieNom
KayeCTBEHHbIN, OCHOBaH Ha BCex
o653aTenbHbIX UCTOYHMKAX MHAOPMaLUK.
MpucyTtcTBytoT HebonbLIMe npobensl B
3HAHUSAX UMK HECYLLECTBEHHbIE OLUMOKM

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKLMOHHble MaTepuansl, 6e3
camocTosiTeNnbHOW paboThl C
peKOMeHA0BaHHOW NMTepaTypon.
[leMoHCTpYpyeT NoHMMaHWe npegmeTa B
uenom, 6e3 yrnybnexHus B getanu.

3 (yooBneTtsopuTensHo) | MpWCyTCTBYIOT CyLLIECTBEHHbIE OLIMBKN U
npo6Genbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.
Mpy NOHMMaHWKM CyLWHOCTU NpeamMeTa B
Lenom —

CyLlecTBEHHble oWnbKM nnu npobensl B
3HaHWAX cpasy Mo HECKONbKUM TeMaM,
He3HaHve (NyTaHuua) BaXHbIX TEPMUHOB

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLun sk3ameHaTopa. HeaHaHue
3HaYMTENbHOM YacTW NPUHLMUMNANBHO
BaXXHbIX 3NeMeHTOB AUCLIUNITNHDI.
MHorouncneHHsle rpybbie owmnoku.
HenoHnmaHve 3agaHHOro Bonpoca.

2 (HeynosneTtsopuTensHo) | HecnocobHocTb copmynunposaTth XoTs Obl
OTAEenNbHblE KOHLUENUUW AUCLUMIUHDI.
MonbiTka CNMCbIBaHUS, UCMOMNb30BaHWS
HepaspeLLeHHbIX TEXHUYECKNX YCTPOUCTB
Uy NOnNb30BaHWUsi NOACKa3KOW APYroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCMELUHOCTY TakoN NOMbITKK).

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6XoAMMble ANA OLEeHKN 3HAHUN, YMEeHUN,

HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BOMNPOCOB

Ne n/n | PopMynnpoBKM BONpPOCOB
Cemectp 3
1 MopaenupoBaHue CKeneTHO-MbILLEYHOW CUCTEMBI
2 MHBepcuBHasa guHamuka B AnyBody
3 CVHXPOHM3aLMA KUHEMATUYECKNX ABUKEHUN MapKEPHbIX U MHEPLMATbHBbIX CUCTEM CO CKENETHO-MbILLEYHON
MOZernb0 YenoBeka
4 KoHTaKTHble cunbl U cuna peakuum onopsbl




5 HavanbHble napameTpsbl AN GopMUpoBaHUs Moaenmn

6 OTanbl pa3paboTkM CKNETHO-MbILLEYHOW MOAENN YeroBeka

7 OTanbl KanMbpPOBKM CKNETHO-MbILLEYHOW MOAENN YeroBeka

8 VMcnonb3oBaHue MapKepHbIX 1 MHepLUanbHbIX 4aTYMKOB AN CUHXPOHMU3AUUN OBMKEHUSA CKENEeTHO-MbILLEYHON
cucTeMbl YenoBeka B AnyBody

9 KuHemaTtnyeckuin aHanus

10 dunbTpauma N3MepuUTENHLOM MHdOPMaLUK

11 MpuMeHeHne noBepxHOCTEN ANs onpeeneHus KoNeHHoro cyctasa

12 Mcnonb3oBaHWe KOHTaKTHbIX CUI A8 3aMeHbl CycTaBa MOAENMW Yernoseka

13 Banugauua mogenu

14 MopgennpoBaHue MbiLL,

15 BBoa cunosaeBucuMmbIx napameTpoB B 6a30By0 Moaenb

5.2.2 TunoBble TeCTOBbIe 3aAaHusA

He NpeayCMOTPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3agayu, Kerchbl)

MpakTMKo-OpneHTMPOBaHHbIE 3a4aHNs BbIOMPaTCS U KOHKPETU3NPYIOTCA NpenofaBaTeneM ¢ canTa Kypca:
https://vec.etu.ru/moodle/course/view.php?id=8985
MpakTnyeckasn 3agaya B AnyBody

5.3 MeToanyeckue maTepuansl, onpeaensitowme npoueaypbl oLeHMBaHUSA 3HaHUM, YMeHUI, BnagaeHuin (HaBbIKOB
M (MUNM) NPaKTUYEeCKOro onbiTa AeATEeNbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs K NpoMexXyTo4HoOM aTrecTaumm u NopsaaokK NIMKBMAALMA akaAeMn4ecKomn

3a40JTKEeHHOCTU

lMpoBeaeHre NPOMEXYTOYHON aTTeCTaLMN pEerfameHTUPOBaHO NTOKanbHbIM HOpMaTUBHbLIM aktoM CI6IYITa
«[lMonoxeHue 0 NpoBeAeHNM TEKYLLEro KOHTPOIS yCrneBaeMOoCTU Y NPOMEXYTOYHOM aTTecTaumm oby4aroLwmxca»

5.3.2 ®opma npoBeaeHNs NPOMEXYTOYHOWN aTTecTauum No AMcUmUninHe

YcTHas +

5.3.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUCuUunimHe

NMncbmeHHasn

KomnbloTepHoe TecTupoBaHue

NHas

Ok3aMeH NpoBOAUTLCS B BUAe YCTHOro cobeceoBaHus, BpeMsi Ha noarotosky 40 MMHYT. BuneT coctouT 13
TEOPETUYECKOro BOMpoca U NPakTUKO-OPUEHTUPOBAHHOIO 3aaaHus

6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE OUCLUUMIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue M3paTenbcTBO | [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Beryn, M. U, BromexaHuka CankT-NeTepbypr: 2016 http://www.iprbooksh
LWykenno, 0. A. MonuTtexHuka op.ru/59724.html
Burpan, E. B., Buxpos, | buoduraunka anst MHxeHepoB. http://www.iprbooksh
C. IM., F'puBeHHag, H. Tom 2. BuomexaHuka, c B op.ru/79615.html
B., Buxpos, C. I1., MHdopMauns u apagoa. y30BCkoe 2019
Cawmownos, B. O. perynupoBaHue B XMBbIX obpasosahune
cuctemax
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
Poguh, 0. U., BrnomexaHuka gBuratenbHom Mockea: MocCKoBCKUIA http://www.iprbooksh
Kynukosa, M. B. aKTUBHOCTU negarornyeckuii 2020 op.ru/105891.htmi
rocyaapCTBEHHbIN
YHUBEPCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CMPABO4YHbIX CUCTEM




WHdopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmaTtuka n
WMHGOPMALIMOHHbIE TEXHOMOTMMY [ANeKTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

basa gaHHbIx MnHakoHompa3BuTUsa PO «MHpOpMaLUMOHHbIE CUCTEMBI
MuHuctepcTtBa B ceTn HTepHeT» [AnekTpoHHbIn pecypc]. URL:
http://economy.gov.ru/minec/about/systems/infosystems/

basa gaHHbIX nccnegoBaHun LleHTpa cTpaternyeckmx paspaboTok
[OnekTpoHHbIN pecypc]. URL: https://www.csr.ru/issledovaniya/

PedepaTtuBHas n cnpaBoyvHasa 6a3a gaHHbIX peLeH3npyemMon nutepaTtypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

MopTtan ansa oduumansHoro onybnukoBaHua ctaHaapToB degepanbHOro areHTCTBa no TeXHNYECKOMY
perynupoBaHuto u MmeTponoruu [OnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

OdmumanbHbI MHTEPHET-NOPTaN NpaBoBon nHdopMauun (pegepanbHasa rocyaapcTBeHHas MHMOPMaLNOHHast
cuctema) [OnekTpoHHbI pecypc]. URL: http://pravo.gov.ru

MwuHucTEepCcTBO 3KOHOMUYeECKoro pa3sutusa Poccunckon degepaumnun. PegepanbHasa rocygapcTBeHHas
WHpOpMaLMOHHasi cucTemMa TeppUTopManbHOro NnaHnpoBaHns [OnekTpoHHbIn pecypc]. URL:
https://fgistp.economy.gov.ru/

OneKkTpoHHO-6MbnuoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 Mepe4veHb NNLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
MATLAB

6.4 OnucaHue maTepmanbHO-TeXHU4YECKOW 6a3bl, HeOGX0AUMOM ANs OCcyLUeCTBIIeHUA obpa3oBaTeslbHOro
npouecca no AUcUUNnHe

Ayautopus OcHalueHne

MynbTumeguinHoe ob6opyaoBaHue, KOMMbIOTEPHAs TEXHMKE C BO3MOXHOCTbLIO MOAKIOYEHNS K
KomnbioTepHbiii knacc | cetn «/HTepHeT» n obecneyeHnem 4OCTyNa B 3NEKTPOHHYIO MHOPMaLIMOHHO-
obpa3soBaTenbHy0 cpeay

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A

ayautopust

CneuuanuavpoBaHHas mebernb, focka
YyebHas ayautopust
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