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Haquaﬂ cneunanbHOCTb:
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YpoBeHb 0Gpa3oBaHus:  acnupaHTypa

dopma oby4veHus: O4yHasi

MnaH yye6HOro npouecca

KoHTakTHasa paboTta .
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TNekumm ET aTTecTaymm
3aHATUS
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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):

[OKTOp TexHW4Yeckux Hayk, MNpodeccop MapkoBen, Anekcen
BnagummpoBuy

Ot kadeapbl cocTaBUTENS: MapkoBen, Anekcen

3aBepyowmn kadgenpon MallMHOBEAEHUS Bnagumuposuy

Ot BbINycKatoLlen kadeapbi: MapkoBey Anekcen

3asegyowmn kagegpom BnagummpoBuy

MeToguyecknin otaen:



1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucuunnuubl: ChopmmnpoBaTb Y acnMpaHTOB 3HAHMUS, YMEHUS U HaBblku,B 06nacTu mMaTemaTU4eckoro
MOLENMPOBaHMS y3r0B 1 MEXaHM3MOB MaLUVH Ha CTaguun X NPOEKTUPOBaHUA

1.2 3apgauv AMcUMNUHbI:

HayuuTb oby4atowierocs nepexoguTb OT KOHCTPYKTMBHBLIX CXEM pearibHbIX Y3N0B U MEXaHU3MOB MalUWH COrfacHo
BbIOpaHHOW Lienun nccnegoBaHms K AMHaMUYeCKUM MOAENSIM.

PaccmoTpeTb MeToabl M METOAMKM MOJTyYEHUS] MaTemMaTU4eCKMX MoAenend y3rioB M MEXaHUM3MOB MallMH B
COOTBETCTBMM C BblOpaHHBIMU ANHAMWUYECKUMU MOAENAMMU.

PackpblTb 0COGEHHOCTU MOAENMPOBAHUS Y3rI0B 1 MEXaHWU3MOB MaLLVH MO UX MaTeMaTUYECKUM MOAENSAM.

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:
OvcumnnuHa oTHocutca k OBpasoBaTenbHOMY KOMMOHEHTY «Oucumnnuubl (Mogynu)» [Mporpammbl NMoaroToBKM
Hay4HbIX U Hay4HO-Neaarornyeckmnx Kagpos B acnupaHType

3HaHUA N yMeHWs, MOMyYeHHbIE acnupaHTamy Npu N3y4YeHUn JaHHOW ANCLMMINHBI, HE06X0AMMbI MPW
MoAroToBKe K cajve KaHaMOAaTCKOro aKk3ameHa 1 HarnmcaHum amccepTaLMoHHON paboThl
lMporpaMMHble cpeacTBa NHXEeHEePHbIX U HayYHbIX pacyeToB
CoBpemeHHble MHOPMaLMOHHbIE TEXHONOMMM B Hay4HOWN AeATENbHOCTU
3 COOEPXAHUE 1 NOPAOOK OCBOEHUA ANCLUUTMIINHDI

KoHTakTHas
o % paboTta
55~ ®opma
HanmeHoBaHWe 1 cogepxaHne pasgenos, TeM U y4ebHbIX 8 g (o) CP TeKyLIero
3aHATUI =a&| ek Mp. | (4acw) Y
8= KOHTpoOnS
=z (vackl) | (4achbl)
Pasgen 1. QuHamuyeckme moaenu y3nos MaLluvH u
MEXaHN3MOB
Tema 1. KOHCTPYKTUBHbIE CXEMbI Y3110B MaLUWH U
MexaHn3MoB. KnHemaTnyeckme xapakTepucTuK/ y3roB
MaLLMH 1 MEXaHM3MOB. XapaKkTepUCTUKN YNPYrux u
ONCCUNATUBHbBIX ANTIEMEHTOB ANMHAMMWUYECKUX Mogenewn. Yuet 4 4 .

Heyaep)KMBarLMX CBA3eN. XapakTepuUcTUK/ ABuratenen Ha
OUHAMUYECKMX MOoEeNsX. o
lMpakTuyeckoe 3aHsTUE: pa3paboTka AMHAMNYECKMX
MozZenen y3noB MaLluH 1 MexaHU3mMOoB OTpacnu.

Tema 2. luHamun4yeckne mogenm y3nos 1 MEXaHU3MOB.
[nHamun4yeckne mogenu KynavykoBo-3y0yaTbiX MEXaHU3MOB.
[OnHamnyeckne mogenu NPMEMHO-HAMOTOUHOIO MEXaHU3Ma. 3 4 8
MpakTnyeckoe 3aHsTME: pa3paboTka AUHAMUYECKNX
MoZenen y3nos MalnH 1 MeXaHU3MOB OTpaciu
(npopormkeHme).

Pasgen 2. MaTematnyeckne mMoaenu y3rnoB MaLlluuH K
MeXaHU3MOB 5

Tema 3. MaTtematnuyeckue moaenu KynaykoBo-3ybyaToro
MexaHu3Ma. MaTemaTudeckue Mogenn NnpueMHo-
HaMOTOYHOIo MexaHu3ma. 4 12 7
MpakTnyeckoe 3aHsaTME: MaTeMaTU4eCKOe MOAeNMpPoBaHue
NPUEMHO-HaMOTOYHbIX MEXaHN3MOB.

Tema 4. Y4yeT xapaKkTepuCcTuK anekTponpueoga npu
pa3paboTke MaTteMaTU4eCcKnux mogenen y3rnoB MaLuvH 1
MeXaHU3MOB. 2 4 8 (0]
lMpakTuyeckoe 3aHsATUE: MaTeMaTU4eckoe MogennpoBaHme
Y3MOB MaLUWH Y MEXaHU3MOB C YY4ETOM XapakKTepUCTUK
anekTponpusoga

Tema 5. InHammyeckne n matemaTuyeckme Moaenm
ObICTpoBpaLLaLLNXCS POTOPHBIX y3noB. MaTemaTuyeckas
MOZEnb XXECTKOro poTopa, BpaLlaloLerocs B yrnpyrux
onopax. Marematnyeckast mogernb rmokoro Bana B )XeCTKUX 2 4 7
onopax.

lMpakTnyeckoe 3aHaTMe: MaTemaTuyeckoe MogenMpoBaHme
ObICTpOBpaLLaOLLNXCS POTOPHBIX Y3M0B




Tema 6. JuHamun4yeckne n matemaTmyeckme Mogenm y3na
I'IpI/I)KI/IMHOIZ nankmn mexaHn3ma TpaHCcnopTnpoBaHUA
mMmaTtepuanos LWBENHbIX MaLLUMH.

npaKTI/I‘-IeCKOG 3aHaTMe: MaTtemaTtuyeckoe moaennpoBaHune
y3na I'IpI/I)KI/IMHOIZ nankm mexaHn3ma TpaHCnopTupoBaHuA
maTtepuanos LWBENHbIX MaLUWH

WNtoro B cemecTpe (Ha kypce ansa 3A0) 21 42 45

KoHcynbTauum u npoMexyTodHasa arttectaums (3a4er) 0

Bcero koHTakTHas pabora n CP no gucuunnuHe 63 45

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

4.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHvBaHuns

KpuTtepun oueHvBaHus

YcTHoe cobecenoBaHme MucbmeHHas paboTa

3auTeHo npakTn4yeckme 3agadvn, BO3MOXHO OonycKkasa

O6yyatoLmiica oTBeTU Ha BONPOCHI
YCTHOro cobecenoBaHus, peLumn

HeCylwleCTBEHHbIE owmnbkun B OTBETE Ha
BOMPOCHI nNpenogaBartens.

He 3auTeHo npakTn4yeckmne 3agayun, gonyctun

O6yqarou.|,|/||7|0ﬂ He OTBEeTUI1 Ha BOMPOChHI
YCTHOIo cobeceoBaHus, He pewnn

CyLleCTBEeHHble owmnbkn B OTBETE Ha
BOMpPOCHI nNpenogaBaTtens.

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTU UHble MaTepuarbl, Heo6XxoaUMbIe ANA OLUEeHKN 3HaHUN, YMEeHUM,
HaBbIKOB U (UNN) ONbITa AEATENIbLHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n |

®opMynMPOBKM BOMNPOCOB

Cemectp 5

KOHCprKTVIBHbIe CXeMbl y3510B MallnH N MEXaHU3MOB

KuHematnyeckme XapakTepucTukm y3nos MallnH 1 MexaHn3moB

XapaKTepI/ICTI/IKM ynpyrux anemMeHToB Ha gUHaMU4eCKux moaenax, nux npuseneHue

XapaKTepI/ICTI/IKM MHEPUMOHHbIX 3NIeMEeHTOB Ha ANHaMN4eCKnX Moaenax n nx npueeneHune

XapaKTepI/ICTI/IKM ANCCUNaTUBHbIX 3N1EMEHTOB Ha ANHAMUNYECKNX Modenax

XapaKTepI/ICTI/IKM HeyaepXxXusarwwmx CBs3er Ha AMHaMUYEeCKNX Moaensax

N |[ojloal~lOIN]|-

OuHamnyeckaa mogens KynaykoBO-pbl4aXXHOro MexaHn3ma ana criydaa aHanmsa BliMaHua noaatiimBoCTU
KJ'IMHOpeMeHHOl;I nepenayu

OuHamnueckasa mogenb NMPMEeMHO-HaMOTOYHOIo MexaHu3ama Ana crny4dasa yvyeta nogatiimBoCTuU NOBEPXHOCTU
NakoBKN (OCTaJ'IbeIe 3MNeMEeHTbI - abCONOTHO TBEepOble Tena)

MaTtemaTtuyeckas Mogenb KynaykoBO-pblHaXKHOro MexaHu3ama (aHanus nogatniMBoCTU KNMMHOPEMEHHON
nepenayn): 0606LLEHHbIE KOOPAMHATBI, KUHETUYECKAs SHEPIUS, BblpaXeHne arieMeHTapHou paboTbl aKTUBHbIX
cun)

10

MaTtemaTtuyeckas mogernb Kyna4ykoBO-pPbI4YaXXHOIro MexaHn3ma (aHanma noaaTtiimBoCTU KJ'IVIHOpeMeHHOVI
nepep,aqm): aHarmmTn4ecKoe BblpaXXeHne cui 1 MOMEeHTOB, NnoJfty4yeHne ypaBHeHVIVI AOBVXEHUNA

11

MaTemaTuyeckas moaens NPUEeMHO-HAMOTOYHbIX MeXaHN3MOB (cnyqaﬂ ydyeTa nogaTnnBoCT NOBEPXHOCTU
I'IaKOBKVI)Z KMHEeTU4YeCKasa aHeprnd, arnemMeHTapHas pa60Ta AdKTUBHbIX CUJ1, YypaBHEHUNE OBWXEHUA

12

MaTtemaTuyeckas Modenb NPUEeMHO-HAMOTOYHbIX MEXaHU3MOB (Cry4yaii yyeTa NoaaTnnBOCTY NOBEPXHOCTU
MakoBKM): aHANUTUYECKOE BblPaXXeHNe CUMbl KOHTAKTHOTO B3aUMOOENCTBUS MEXOY NAKOBKOW U (PPUKLIMOHHBIM
LMAUHOPOM

13

MaTemaTuyeckas moaens NPUeMHO-HAMOTOYHbIX MeXaHN3MOB (cnyqaﬂ ydyeTa nogaTnnBoCT NOBEPXHOCTU
I'IaKOBKM)Z nony4yeHune 3aBUCUMOCTU ,D,erOpMaLI,I/II/I NOBEPXHOCTN NAKOBKU OT yrnoaoﬂ KOoopAaunHaTthl pbidara
NakoBKN

14

OuHamnyeckas mogens asuratens (MeXBHW—IeCKaﬂ XapaKTepMCTMKa)

15

MexaHu4eckue xapakTepucTvk1 apuratens (ugeanbHas u ctatudeckast xapakTepucTuku, dopmyna Knocca)

16

MexaHuyeckune XapakTepucTtukn asuratens (,D,I/IHaMI/I‘-IeCKaﬂ XapaKTepMCTMKa)

17

OuHamunyeckmne mogenu 6bICTpOBpaLIJ,a}OLIJ,I/IXCF| POTOPHbLIX y3I/10B

18

Martematuyeckne mogenu 6bICTpOBanJ,aIOUJ,VIXCﬂ POTOPHbLIX y3J10B




OuHamunyeckmne mogenu y3na ﬂpI/I)KVIMHOVI Nnankn MmexaHuamMma TpaHCnopTnpoBaHNUA MaTepunanoB LUBEMHbIX
MallnH

19

20 MaTemaTuyeckune mogenu y3na I'IpVI)KI/IMHOIZ nankn mexaHu3ma TpaHCnopTnpoBaHUA MmaTepunanos LIBEMHbIX
MallnH

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUsA (3agayn, KeMUChI)

1. [Ans 3a4aHHOM KOHCTPYKTUBHOW CXEMbl MEXaHU3Ma U Lienn UccnenoBaHmsa NpeacTaBuUTb AUHAMUYECKYHO
MOZEIb, 3an1caTb XapakTEPUCTUKN STIEMEHTOB ANHAMMUYECKOWN MOENN.

2. [Ins1 3agaHHOM AMHAMWYEeCKOM MOAENW NONYYNTb MaTeMaTUYECKYHO MOLESTb, BbipaXKeHNe KMHETUYECKOMN
SHEpPrum n 0606LLIEHHBIX CUIT, ypaBHEHME OBUXKEHUS

3. Ins 3agaHHOM MaTeMaTU4ECKOM MOAENN Y3ra MallnHbI NpeacTaBUTbL anropuTM peLLeHUs
anddepeHUnanbHOro ypaBHEHUS OBUXKEHMUS C UCMONb30BaHMEM BO3MOXHocTeln naketa MATLAB

4.3 MeToauyeckue matepuanbl, onpeaensiowme npoueanypbl OLeHUBaHUA 3HaHMWA, YMEHUMU, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
4.3.1 YcnoBus gonycka obyyaroLierocsi K npoMeXXyTo4HOM aTTecTaumMm u nopsaaokK NMMKBMAaLmMm akageMm4eckomn

3a40J1XKeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeCcTaUMmM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHON aTTecTaumm No AUCUUNIINHe

YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

4.3.3 OcobeHHOCTH NpoBeAeHMNA NPOMEXYTOYHON aTTecTauum no AUCUUNIINHe

NHas

Ha 3auete o6yqarou.|,m7|c;| oTBeYaeT Ha TeopeTndeckne BonpocChbl U BbIMOJTHAET NMPakTUKO-OPUEHTUPOBaAHHOE
3agaHue. PelieHne ﬂpaKTVNeCKOIZ 3afayn BbINOJIHAETCA B KOMMNbOTEPHOM Kiacce. BpeMﬂ Ana noarotToBkM K OTBETY He
npesBblillaeT 40 MWHYT. |_|pl/l NoAroToBKe K OTBETY A0MyCKaeTCHd UCNOoJib30BaHMe CnpaBoOYHbIX MaTepuanoB

5. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
5.1 YyebHasa nutepartypa

ABTOp 3arnaswue MN3gaTtenbcTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yuyebOHas nutepartypa
MogropHbin, HO. ., MaTtemaTtunueckoe Hosocubupck: https://www.iprbooks
Ckuba, B. 0., MOAEeNnpoBaHne Hosocubupckuin hop.ru/91235.html
MapTbiHoBa, T. I TEXHOMNOIMMYECKNX MaLUWH rocyjapCTBEHHbIN 2017
TEXHUYECKNIA
yHUBEpcUTET
Benos, . C. MaTtemaTtuyeckoe EropbeBck: EropbeBckui https://www.iprbooks
MogenupoBaHue TEeXHONOrM4ecKuii hop.ru/43395.html
TEXHOJNI0rmM4eCckKmnx npoueccos WUHCTUTYT ((bmnmaﬂ)
MockoBckoro 2016
rocyaapCTBEHHOro
TEXHOMOrM4eckoro
yHMBepcuTeTa
«CTAHKNH»
Bbiukosa, T. B. MartemaTtuueckoe BpsiHek: BpsaHckuin https://www.iprbooks
MOAENUPOBaHNE CpeacTBaMm rocyjapCTBEHHbIN 2025 hop.ru/156444.html
Matlab arpapHbln yHUBepCcUTeT
Abwngyes, IN. 1., MaTtemaTtunueckoe YnaH-Ya3: BypsaTckas https://www.iprbooks
KoHoBarnos, B. 1., MoZenupoBaHue B rocygapcrBeHHasi hop.ru/156255.html
[ambaesa, W. XK. aKcnnyarauum TpaHCnopTHO- CenbCKOX03saMcTBeHHas 2023
TEXHONorn4ecknx MmaLlinH 1 akagemus nm. B.P.
KOMMNJ1eKcoB dununnosa
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
AHawkuHa E. B., MaTemaTtudeckoe Cankr-MeTen6yor: http://publish.sutd.ru/
Mapkoseu A. B. MogenupoBaHue CI'I6I'yI'IPI',D,yp ) 2021 tp_ext_inf_publish.ph
p?id=2021179
MaswuH 1. C., MaTemaTuyeckue mogenu http://publish.sutd.ru/
Mapkoseu A. B. y3I0B MaLUnH N MeXaH13mMoB CaHkr-leTepbypr: 2020 tp_ext_inf_publish.ph
Kak 06beKkToB yrnpaBneHus crneryntqg p?id=2020288

5.2 NepeyeHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM




OneKkTpoHHo-6ubnuoTeyHasa cuctema IPRbooks (http://www.iprbookshop.ru
OnekTpoHHas bmbnmoTeka y4ebHbix nsganHun CM6ryNnTa http://publish.sutd.ru
OneKTPOHHbIN KaTanor dyHaameHTansHon 6ubnuotekn CM6IYMNTH http://library.sutd.ru
Matepuansl no npogyktam MATLAB & Toolboxes: http://matlab.exponenta.ru

5.3 NepeyveHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMoro NporpaMMHoOro o6ecneyeHus

Microsoft Office Standart Russian Open No Level Academic

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

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

JIMueHsmsa Ha NpaBo UCMNonb3oBaHUSA Y4ebHOoro koMmnnekTa nporpammHoro obecneveHus KopnopaTuBHbIn
cnpaBoYHUK MaTtepuansl 1 CopTaMeHThbl

NuueHsna Ha npaBo ncnonb3oBaHMs Y4ebHOro komnnekTa nporpammHoro obecnederus MNaket o6HoOBNEHNA
KOMIMAC-3D

MATLAB

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTtopus OcHalleHne

MyJ'IbTVIMeD,VIVIHOe O6Opy£l,OBaHl/leY KOMMbOTEPHaA TEXHMKA C BOSMOXXHOCTbLIO NOOKITHOHYEHUA K
KOMI‘Ib}OTeprM Knacc | cetu ((MHTepHeT» n obecneyeHvem AO0CTyna B 3JIEKTPOHHYIO VIHd)OpMaLI,VIOHHO-
06paaoBaTeanylo cpeny
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