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Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHAapTOM BbICLLEro 06pa3oBaHusi No HanpaeneHuio noarotoekn 15.04.02 TexHonornyeckme MalumHbl 1 o6opyaoBaHue,
yTBEPXOEHHBIM NpukazoM MuHobpHaykm Poccum ot 14.08.2020 r. Ne 1026

CoctaButens (u):

DOKTOp TEXHUYECKUX HayK, [Npodeccop Ycos Anekcen "eoprnesuy
Ot kadenpbl cocTaBUTENS: MapkoBeu Anekcen
3aeepyownin kadeapor MallMHoBeAEHUS Bnagnmuposuy

Ot BbINycKkatoLeln kadeapsbi: MapkoBeu Anekcen
3aBegytowmin kadeapon Brnagumuposuny

MeToanyeckun otgen:




1 BBEJEHUE K PABOYEN MPOrPAMME OUCLUMIIVHDI
1.1 Uenb aucumnnuubl: CdopmmpoBatb KomneTeHuun obydatowlerocsa B obnactm metogoB nogobus u
pa3MEepPHOCTUN B MEXAHUKE.
1.2 3agauv AUCLUNIIUHBI:
» MogenupoBaHne uandecknx MoAenen B 3agaHHbIX MacluTabax.
» PaspaboTtka dumanyeckux mogenemn, nogobHbIX MCXOL4HbIM, C Y4ETOM TEOPMM PasMEPHOCTH.

1.3 Tpeb6oBaHusA K NnpeaBapuTenbHON NOAFOTOBKe oby4atollerocs:
MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPN U3Yy4EHUN OUCLUMIINH:

MaTemaTtunyeckoe mogenupoBaHue
TexHonornyeckue npouecchbl npon3BoacTea TEKCTUNBHOM N NErkomn NPOMBbILLNIEHHOCTU

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-1: CnocobeH conpoBoOXAaTb XXU3HEHHbIM LUKI NPOAYKLAN MALLIMHOCTPOEHUSA

3HaTb: 0cob6eHHOCTU paapa60TKV| MaTeMaTn4ecKmnx Mo,u,ene|7| y3510B MalWnH U Me€XaHU3MOB C NpUMEeHeHnemMm MeToaoB
noaobust N pasmepHoOCTEeN.

YMeTb: OCyLLECTBMSATL MOCTAHOBKY 3a4ay HaTypHOro U MaTeMaTUYECKOro MoAeNMpoBaHus MeTogamMm Teopumn nogobus n
pa3MepHOCTY.

Bna.qub: HaBblKaMU pa3pa60TKV| Ct)VI3VI‘-IeCKVIX n MaTeMaTun4eCckKnx Mo,qene|7| ncenegyemblx MalnH U MeXaHM3MoOB Ha
6a3e Teopum nogobus n pasmMepHOCTEN.

MK-2: CnocobeH nccnenoBaTh NPOU3BOACTEO U (POPMUPOBaTb NpPeasioXKeHUsi Mo ero COBepLUEHCTBOBaHUIO

3HaTb: BO3MOXHOCTHU Teopumn I'IO,EI,OGVIFI n pa3MepHOCTeVI ana mogennpoBaHuA npoueccoB U SIBMIEHUIA B MEXaHUKe
NPUMEHNTENIbHO K 3agavaM.

YmeThb: onpenenAatb Kputepua nogobwus NPUMEHNTENbHO K 3agavyam ﬂpO(beCCMOHaﬂbHOVI OeATenbHOCTNU.

Bnapetb: HaBblkamu npoBeaeHna aHanumsa pasmepHOCTeﬁ NPpUMEHNTEeNbHO K 3ada4vam I'IpO(*)eCCVIOHaJ'IbHOVI
OEeATEeNIbHOCTU.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U Y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.

(vachl) | (4acbl)

Mp.

CP
(4achbl)

MHHoBaLU. dopma
dopmbl TeKyLlero
3aHATUN KOHTpOns

Pasgen 1. OcHoBbl Teopun nogobusi u
aHanusa pasmMepHocTen

Tema 1. HaTtypHOoe wmogenupoBaHue wu
npobnembl obecneveHnss HOU3NYECKOTO
nogobus npu un3MeHeHuUM MaclitTaba
obbekta. Bugbl nogobusa, kputepun
nogobus, nepexon OT XapakTEPUCTUK,
Nony4eHHbIX Ha mMoaenu, K
XapakTepucTukam UCxXogHoro obbekTa.
MpakTnyeckoe 3aHATME: OcHOBbLI Nogobus
W aHanusa pasmepHocTen. HartypHoe
MoAeNMpoBaHMe MNPUEMHO- HaMOTOYHOIo
MexaHW3Ma pbl4aXXHOro Tmna

Tema 2. Teopus pasmepHocTen. Bbibop
6e3pa3mepHbiX KOMOUHALMA  3HAYUMbIX
nepemeHHbIX. [lpakTuyeckoe 3aHATME:
Boibop  6espasmepHbIXx  KOMOGUHaLMK
napameTpoB Ans 3HAYUMbIX MEPEMEHHbIX

Pasgen 2. MeToauka peLleHns
NpakTU4YeCKUX 3afay Ha OCHOBE Teopuu
nogobus n aHanvsa pasmepHoCTemn

Tema 3. Teopuss nogobuss B 3agadax
rmapo- 1 aspoMexaHunkm

Tema 4. MeTtoguka MoaenupoBaHus
paBHOBeCUS ynpyrux KOHCTPYKLNN.
WccnepoBaHne addekTMBHOCTU paboThbl
aemMndepa cyxoro TpeHus. NMpakTuyeckoe
3aHgaTHe: MopgenupoBaHue pasBHOBeCUS
YNPYrmx KOHCTPYKLMI

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexxyToyHas
atTecTtauus (3aver)

11

ra

ra

ra

12,75

C3

ra

17

17

37,75

0,25

Bcero koHTakTHasA pa6ota n CP no
AucuunnuvHe

34,25

37,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU
5.1 OnucaHme nokasartenemn, KpUTEPMEB U CUCTEMbI OLIEeHUBaHUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NokasaTtenu oueHUBaHUA

Ko
KoMMneTeHummn

MNokasaTenu oueHnBaHUs pe3ynbTaTtoB o6yquvm

cpeacTea

HanmeHoBaHue oueHOYHOro

N pasMepHOCTH.
WcrnonbayeTr  meToapl

Teopum
MaTeMaTU4YeCKUX Modenen y3rnos MauH YU MeXaHW3MOB

nogobus

npw

HasbiBaeT Buabl Nogobusi, KpuTepun nodobusi NPUMEHUTENBHO K
pa3pabaTbiBaeMbiM MaTeEMaTUYECKMM MOLENAM Y3I0B MaLLVH.
OcyuwecTBnsieT NOCTAaHOBKY LENW uccriefoBaHui Ans pas3paboTku
MK-1 PU3NYECKNX U MaTeEMaATUYECKMX MOogeNen Metogamm Teopum nogoodms

paspaboTke

Bonpocbl
cobecefoBaHusA

3ajaHne

YCTHOrO

MpaKTMKO-OpMeHTUpoBaHHOE

HasbiBaeT 3agaunm MexaHukw,

MK-2 ncnosib3oBaHmem Teopmmn nogobwus n pa3mMepHoCTH

peweHne KOTOpbIX BO3MOXHO CBOI'IpOCI:I

cobecenoBaHus

MprMeHsieT MeToabl TeopUM NoA0BUsA U pasMepHOCTM Npu pelleHnn | MpakTuko-

YCTHOrO




3afa4y MexaHuKu

OpUeHTNpPOBaHHOE 3adaHne
PellaeTt 3agayv MexaHMKu MeTOA4amMu Teopuu nogobwus n pa3MepHOCTU

5.1.2 Cuctema un KpMTepum oLeHMBaHUA

Kputepumn oueHnBaHna chopMMpoOBaHHOCTU KOMMNETEHLIMI

LLikana oueHmBaHu4
YcTHoe cobecepoBaHne MncbmeHHas paboTta

OTBeT B Lenom Ka4yeCTBEHHbIN,
OCHOBaHHbIN Ha BCex 0b6sA3aTenbHbIX
NCTOYHMKax WHdopmaumn. MoryT wunmeTb
3auTteHo mMecTo HebonbLUne Npobenbl B 3HAHUAX UNn
HecCyLeCTBEeHHble OLWMNBKM MNpu  peLueHnn
npumMmepos " 3agau. MaructpaHTt
OEeMOHCTpUpyeT NoHMMaHne npeamMeTa.

HecnocobHocTb 0TBETUTH Ha BOmnpoc Oe3
nomoLuu 3K3ameHaTopa. HesnaHue
3HaUMTENbHOW  YacTU  MPUHLMMINANBHO
BaXKHbIX 3NIEMEHTOB ANCLMMINUHBI. Hannune
rpybbix owmnboK Npu peleHn NnpumepoB 1
3agady. HenoHumaHune 3apaHHOro Bomnpoca.
Vcnonb3oBaHne HepaspeLleHHbIX
WCTOYHMKOB MHbopMaLmm.

He 3ayTteHo

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAMMbIe 4SSl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AEeATENIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB

Cemectp 3

MeTogbl noBbIEeHNa 3chdeKTUBHOCTH paboTbl Aemdepa Cyxoro TpeHus

MeToauka MOAENMPOBaHUSI PaBHOBECUS YMPYIMX KOHCTPYKLMIA

CyLIHOCTb ¥ NPUMEHEHMWE KpUTEPUEB NOAOOKSA B MeXaHuKe CNIIOLHOM cpefpbl

Kak BbibpaTb 6e3pa3mepHble KOMOUHALUM 3HAYMMbIX NEPEMEHHbIX

B ueM cyTb TeopemMbl BykuHrema u nu-teopemsi

KakoBbl OCHOBHbLIE MOMOXEHUSI TEOPUN pa3MepPHOCTEN

Kakune CyLleCTBYHOT BUAbI nogobus un kak OCYyLLeCTBNAETCA nepexon OT XapaKTepUCTUK, NOJSTyHEeHHbIX Ha Moaenn,
K XapaKktepuctnkam NcxogHoro obbekTa

~N |ojlalbh|lWIN|E

YTo Takoe HaTypHOe MoAennpoBaHne N Kak obecneynBaeTca d)VI3VI'~IeCKO€ nogobwve npu NUSMEeHeHNn macwTtaba

8
obbekTa

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3a4aHusA (3ag4ayu, kencol) HaxogaTca B MpunoxeHun k gaHHon P

5.3 MeToanuyeckne matepuansbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUW, YMEHUI, BnaaeHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa ponycka obyu4arowierocsi K NpoMexxyToyHon atrectaumm U NopsaaoK NMKBUAALIMKM aKafieMUYeCcKomn
3a10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CM6MYMNTA
«MonoxeHne 0 NPoOBEAEHNM TEKYLLLErO KOHTPOIS YCNEBAaEMOCTU M MPOMEXYTOUYHOM aTTecTaumnm obyYatoLLmMxcs»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm nNo gucumnnuHe

YcTHas + MucemeHHasda + KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUUNInHe

BHavane MarncTpaHT pelwlaeT 3agadvy B Te4eHne 25 MWH., 3aTeM roTOBUTCS K OTBEeTY Ha BOMpOC Teopun B Teu. 15
MWH. 1 OTBEYaeT Ha Hero.

6. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI




6.1 YuyebHas nutepaTtypa

ABTOp 3arnasue MN3gaTtenbLcTBo [oa nspaHma Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
KpamapeHko, H. B. MeToab! nopobus B . http://www.iprbooksh
MeXxaHuKe. AHanus HHOBOC%WpCK', 0p.ru/99350.html
pasmepHocTen OBOCHOMPCKIN 2020

rocynapCTBEHHbIV
TEXHUYECKUI YHUBEPCUTET

KpamapeHko, H. B. MeToabl nogobus B H 6 . http://www.iprbooksh
MeXxaHuKe. AHanus H OBOC% vpck. 0p.ru/91243.html
ypaBHeHWI OBOCHOMPCKIN 2018

rocyfapCTBEHHbIV
TEXHUYECKUI YHUBEPCUTET

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

TkaveHko, C. B. OcHoBHble onpegeneHnss u Jlnneuk: Juneuknin https://www.iprbooks
TEOpeMbl Teopun YHKLUIA rocy4apCTBeHHbIN 2019 hop.ru/88792.html
KOMMIEKCHOro NepemMeHHoro TEXHUYECKUN
yHuBepcuteTt, O6C ACB
Manywa, A. H. MexaHuka cnnoLwHbIX cpeq Mocksa, xeBck: http://www.iprbooksh
MHCTUTYT KOMMbIOTEPHbLIX 2019 0p.ru/91963.html
nccrneoBaHun

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks (http://www.iprbookshop.ru
OnekTpoHHas 6mubnuoTeka y4ebHbix naganun CroeryrnTa http://publish.sutd.ru
OneKTPOHHbIN KaTanor yHaameHTansHon 6ubnuotekn CMNGIYNTH http://library.sutd.ru
Matepuansl no npogyktam MATLAB & Toolboxes: http://matlab.exponenta.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro obecneyeHust
MATLAB
1C-butpukc: BHyTpeHHWI nopTan y4ebHoro 3aBeaeHus
Microsoft Office Standart Russian Open No Level Academic

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccunoHaneHas) Russian Upgrade Open No Level Academic

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeOO6XO0AMMOW ANA OCyLleCTBNIeHMs o6pa3oBaTeNlbHOro
npouecca no AUCUUNIIMHe

Ayautopus OcHalueHue

MynbTumeaminHoe obopygoBaHWe, KOMMbITEPHAs TeXHUKA C BO3MOXHOCTbIO MOAKIIOYEHUS K
KomnbioTepHblil knacc [cetn  «MHTepHeT» 1 obecneyeHnem focTyna B 9MEKTPOHHYH  MHAOPMAaLMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeguinHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P a

ayautopust

CneumnanuavpoBaHHas MeGenb, ocka
YyebHas ayautopus




MpunoxeHune

paboueit nporpaMmbl ANCUMUNINHDI MeToabl NnoAobua 1 pasmepHOCTM B MeXaHuKe
HaumeHosaHue auCuUﬂﬂUHbl

No HanpaB/AEHMIO NOATOTOBKMU 15.04.02 TexHONOrMYECKNE MaLLIUHbI U 060opyA0BaHNE

HaumeHoBaHue Ol (npodunsa): KOoMMbIOTEPHbIN UHKUHUPUHT TEXHOIOTMYECKUX MaLLUUH

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3aga4m, KeUchbl)

Ne n/n | YCcnoBumsa TUNOBbLIX NPAKTUKO-OPUEHTUPOBAHHbBIX 3aJaHuN (3agad, KEencoB)
Cemectp 3
1 AHanu3 pasmepHOCTEN NoKasbiBaeT, YTO Nepuog, KonebaHui Bcen CMCTEMbl MasTHUKA onpegensaeTcs

l
dopmynoin T =CONSt_|— 4TO Takoe const 1 Kak OT Hero 3aBUCUT Nepuos KonebaHuin MasiTHUKa

g

nobon anuHebl L.

2 Myctb Yy = f(Xl,..., X, ) O6o3Haumm yepes Yy' = f(X{,..., Xr’1) UncneHHble 3HaueHuss Y un Y’

3aBUCAT OT eANHNL X N3IMepPEeHn4. nyCTb

Hantun Bug (p(a) Npwn pasfinyHbIiX eanHnuax naMmepeHuna.

y 2
3 HanucaTtb yckopeHue B Buae 6e3pasmepHoi BenuumnHbl, 3Hast, uto g =9.81.m/c
4 Al
MokasaTtb, YTO C TOYKM 3PEHUS TEOPUW PA3MEPHOCTY 7 — bespa3mepHas
5 Wcxoas 13 Teopum pa3amMepHOCTU, NoKa3aTk CNpaBeAIMBOCTb NOCTOSIHCTBA SHEPIM B aBTOHOMHOW
KOHCEpPBaTUBHOW cUCTEME
6 CKOmnbKO HE3aBUCUMbIX pa3MepPHbIX BEMWYMH B MEXAHWKE HE3aBUCUMbI?

7 Hanuncatb pasmepHoCTb cunbl [F] B nandeckon cucteme eguHuL,.
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