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PE®EPAT

MoACHUTEeNbHAA 3annUcKa COAePXUT 76 c., 16 pwuc., 15 Tabn.,
4 npunoxxeHus, 37 NCTOYHNKOB.
KAPKAC, PblUAI, B/IOK  YTMPAB/NEHWA, APMPECT/INHI,
TEH3O4ATYMK, TBEPAOTE/NBHAA MOAE/NDb
OO6beKTOM pa3paboTKuM ABNAETCA TPEHAKED A/1F TPEHUPOBKM apMpPecT/iepoB.
Llenb AMnNOMHOro npoekTa: paspaboTaTb KOHCTPYKUMIO TpeHaxépa A/s
TPEHNPOBKN apMPEeCT/IepOB.
B npouecce BbINONHEHMS paboTbl pacCcyUTaHbl OCHOBHbIE MapameTpbl
3N1EMEHTOB KOHCTPYKUMW. [lpou3BefeH pacyeT HeobXOAMMOro MOMEHTa CUbl
3aBMHYMBAHUA ramkn B 60NTOBOM COEAMHEHWUW, KOTOPbIA COCTaBNseT He MeHee
10,8 Hxm. BbINonHeH pacyeT 3KCLIEHTPUKOBOI0 3aXKMMa Ha YC0BMe CaMOTOPMOXKEHUS,
MOALIMMHMKA Ka4yeHWUA Ha [0/IrOBEYHOCTb, CBAPHONO LUBA Ha MPOYHOCTb, a TaK XKe
HapaboTKa [10 MepBOro oTKasa 6/10Ka ynpasneHns, paBHas 87 642 yacoB. CTaTUYECKUI
aHa/In3 - NoKasaJsl, YTO: KOHCTPYKUMA MPUrofgHa K aKcnayatauuyv npu Harpyskax B
1000 H: s
‘PaspaboTaHa ' TBepAoTenbHas  MOAE/Nb ~ TPeHaXepa ANA - TPEHMPOBKM
apmpectnepoB - npu riomolm < Solid Works 2017; paboume 4epTexu Kapkaca
CTOMELLHWLbI, - pblyara - I'IOBOpOTa :CO0POYUHbIIA qepTe>+< KOHCTPYKUWNK: npm nomom,m
AutoCAD Mechanical 2016. TR S S :
Pa3paboTaHa ,vl/IHCbOpM&LI,I/IOHHO-MSMepI/ITe}'IbHaH cucTtema yCTpoMCTBa,
OCYLLECTB/IEHO - OnucaHue - Mnoc/efoBaTeNlbHOCTH . paboThl, - .- pa3paboTaHbl
(pyHKLUMOHaNIbHAA W NPUHLMNWANbHAs 3NEKTPUYECKME CXEMbI, MPOK3Be/eH BbIOOP
3NeMeHTHOM 6a3bl cucTemMbl C eé 060CHOBaHWEM, a Takxke paspaboTaH anropuTM
pa6QTb| MVKPOMPOLIECCOPHOr0 6/10Ka YCTPOACTBA.
MpousBedeH  pacueT  HaJeXHOCTM NHHOPMALMOHHO-U3MEPUTENTIbHOM
CUCTEMBI. - | o |

’ Pa3paboTaHa MeTo,qMKa TpGHI/IpOBKI/I C MCMOoMb30BaHMEM TpeHa>Kepa ,qnﬂ
TpeHI/IpOBKI/I aApPMpPECTNepoB.

. PaccmMoTpeHbl BOMPOChI OXpaHbl TPYAA, a TakKe TEXHUKU 6630I'IaCHOCTI/I npu
aKcnsyaraumm yCcTpoincTaa.

TMpoBeaéH pacyér - ce6eCT0|/||v|ocm yCTpOiCTBA M €ro 3KOHOMI/IHeCKOI/I
B(i)(peKTI/IBHOCTI/I

O6nacTb I'IpVIMeHeHI/IFI ,anHOFO yCTp0I/ICTBa TpeHI/IpOBO‘-IHbII/I I'IpOLI,ECC
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CMNCOK NCMOJ/1Ib30BAHHOW TNTEPATYPbI

1 YCTpOICTBO ANS TPEHMPOBKM MbilL, PyK : nat. P®, M.H. BonunwwuH ; -
Ne 2264836 ; 3as8n. 07.09.93 ; ony6n. 27.11.05.

2 HOuwkesuy, T.IM. TpeHaxepbl B cnopte / T.M. KOwkesny, B.E. Bactok,
B.A. bynaHos. - M.: ®uskynbTypa 1 cnopt, 1989. - 163 c.

3 YCTPOMCTBO ANs pa3BUTUA CUbl MblWL, PyK : naT. P®, B.H.Konnakos ; -
Ne 4343465 ; 3as8n. 05.01.82 ; ony6n. 22.01.90.

4 TpeHaxeép ana apmpectnuHra : nat. CLUA, .M. Xo66u ; - Ne 3947025 ;
3asaBn. 30.03.76 ; ony6n. 10.08.77.

5 F'OCT 8645-68. Tpybbl cTa/lbHble NpPAMOYronbHble. CopTaMeHT. - BBiep,
01.01.1969. - MexrocyaapcTBeHHbI cTaHAapT. - M., 1969. - 9 c.

6 [OCT 2695-83: [Tonumartepuasl: NMCTBEHHbIX - MOpPOA. TexHU4eckue
ycnosus. - Bseg. 01.01.1984. — MeXrocyapCTBeHHbIN CcTaHgapt. - M,
1984.-3 c.

7 FOCT 7798-70. bonTbl C LWeCTUrpaHHOW rOMIOBKOW Kacca. TouHocTn B.
KOHCTpyKUns 1 pasmepsbl - BBe,q. 01.01.1972. - MexrocyfapCTBeHHbIA cTaHAapT.
-M., 1984. - 12 c. , : - . :

8 OnucaHme 1 mapku nonvu\nepos — AEC -NnacTuK [SneKTpOHHbM pecypc]

- Pexkum poctyna: http://www. polymerbranch eom/catalog/view/8/459.html. -
[Jata poctyna: 10.03.2019. :

9 TOCT 15150-69.: MawwmnHbl Npnbopbl U Apyrue TEXHUYECKME WU3AENus.
VicnonHeHms gna - pasnu4HbIX  KIMMaTUMYeCKMX parioHoB. KaTeropuw, ycnosus
aKcnsyataumn,  XpaHeHWss M TPaHCMOPTUPOBaHMS - B - 4aCTW  BO3[ENCTBUSA
KnMmaTmnyecKnx (pakTopoB BHeLLHeN cpefbl - Beeg. 01.01.1971.

- MexrocygapcTBeHHbI cTaHaapT. =M., 1971.~15¢.. . SRR T
-+ 10 OnpefdeneHne 3aBUCMMOCTM MEXAY OCEBOW CWU/ON 3aTSHKKU U MOMEHTOM

3aBUHUMBAHUS - [DNEKTPOHHbIIA pecypc]. - Pexxum foctyna:

https://vunivere.ru/work6542. - Oata goctyna: 11.03.2019. : )

: 11- TOCT 24705-81. OCHOBHble HOPMbl B3aMM0O3aMeHsieMOCTU. Pe3bba

meTpuyeckad. OCHOBHble pa3mepbl - Beeg. 01.01.1982. - Memrocy,qapCTBeHHbM

cTaHaapT.-M., 1982. - 13 c.

12 Mpepgen TekyyecTu. MNpegen TekyyecTn MeTana [SNeKTPOHHbIN pecypc].

- -Pexum poctyna: http://www.modificator.ru/terms/sigma_t.html. — Jata
pocrtyna: 11.03.20109. :

13 KoahpuuMeHTbl TPEHUA CKONBXEHUA [INEKTPOHHBIA pecypc]. - Pexum
poctyna:  http://tehtab.ru/guide/guidephysics/frication/frictionofslicing. -~ - [ata
poctyna: 12.03.2019. '

14 TOCT 15526-70. [aiiku WwecTurpaHHble Knacca TouyHoctm C.


http://www.polymerbranch.eom/catalog/view/8/459.htmI
https://vunivere.ru/work6542
http://www.modificator.ru/terms/sigma_t.html
http://tehtab.ru/guide/guidephysics/frication/frictionofslicing
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KoHCcTpykums n pasmepbl - Beeg. 01.01.1982. - MexXrocyfapCTBeHHbI CTaHAapT.
-M., 1972.- 11 c.

15 TOCT 11284-75. OtBepcTnss CKBO3Hble MNOA KPenéxHble [eTasu.

Pasmepbl - Bseg. 01.01.1977. - MexXrocyaapCTBeHHbIM  cTaHgapTt. - M.,
1977.- 11 c.

16 TexHnYecKmne XapakTePUCTUKN IKCLEHTPUKOBOTO 3aXKMMa
[DNeKTPOHHbIi pecypc]. - Pexxum focTtyna:

https://alexfl.pro/inform/mform_raschet32.html. - [lata gocTtyna: 16.03.2019.

17  3DKCUEHTPUKOBBIA 3KWUM. YT/bl TPEHUS CKOMBXEHUA [DNEKTPOHHbIA
pecypc]. - https://mash-xxl.info/info/688156. - aTa goctyna: 19.03.2019.

18 bakymeHKo, B./. KpaTkuil crpaBOYHMK KOHCTPYKTOpa HecTaHAapTHOro
obopyposaHna / B.W. bakymeHko, B.A. boHpapeHko, C.H. Kocopykos. - W3g.
1-e. - M. : MawmHocTpoeHue, 1997. - 544 c.

19 TemnepaTypHbIn KO3 (MUMEHT. PacyéT noAWUNHNKA [DNeKTPOHHBIN
pecypc]. - Pexum pgoctyna: https://mash-xxl.info/info/221758. - [data pocTyna:
23.03.20109.

20 Kum, W. M. Hepa3béMHble COEAMHEHUA N COEAMHEHUS C HATATOM : Yy4eo,
nocobue / .M. Kum, A.A. KannHa. - MuHck: BUATY, 2010. - 88 c.

21 MukpokoHTponnep STM32F103C8T6 [OneKTpoHHbI pecypc]. -

Pexxum gocTyna: https://www.st.com/en/microcontrollers- microprocessors
/stm32fl03c8. html. - Aata gocTtyna: 24.03.20109.

22 [puratens noctosaHHOro Toka KY110AS0420-25 [OneKTPOHHbIN
pecypc]. - Pexum poctyna: http://www.dcmotorkeya.com/48v-DC-Servo-motor-
with-encoder, brushless-type,2000w-KY1 10AS0420-25-22-54-1.html. - Jata
poctyna: 24.03.2019.

23 TeHsogatumk CMM2 [3neKTpoHHbIA pecypc]. - Pexum goctyna:
https://zetlab.com/datchiki/tensodatchiki/miniatyumyie-tenzodatchiki-silyi-szhatiy
a/smm2. - data goctyna: 25.03.2019.

24 ALM  HX711 [3neKTpoHHbIA  pecypc]. - Pexum  poctyna:
https://habr.com/ru/post/438772. - [lata goctyna: 26.03.2019.

25 Knasnatypa DC 1x4 ON/OFF [OneKkTpoHHbIA pecypc]. - Pexum
poctyna: https://belchip.by/sitedocs/00014573.pdf. - OaTa gocTtyna: 26.03.2019.

26 XKW WH1602 (HD44780) [9neKTpoHHbIA pecypc]. - Pexum pgocTyna:
http://cxem.net/mc/mc89.php. - Oata goctyna: 29.03.2019.

27 TpaHctopmaTop TIM1202 [DGneKTpOHHbIA pecypc]. - Pexum poctyna:
https://nda.rtu.Iv/Iv/view/19601. - [aTa gocTyna: 04.04.2019.

28 [Amop KUA402I [3neKTpoHHbIN pecypc]. - Pexwum pgoctyna: http://d-
vt.ru/kc402g.html. - Aata goctyna: 04.04.20109.
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29 CrabunusaTop (YMKCMpPOBaHHOIO HanpshkeHns LM1117MPX-3,3
[2neKkTpoHHBIN pecypc]. - Pexxum gocTyna: https://eandc.ru/catalog
/detail.php?ID=4213. - fata goctyna: 05.04.2019.

30 urueHnyeckne TpeboBaHNs K YCTPOWCTBY M 3KCMyaTaLUmm
CMOPTMBHBIX COOPYXXeHWin: CaHuTapHble npasuna WU HopMbl CaHlunH Ne 134 ot
08.11.2006:  yTBepXAeHbl NOCTaHOB/IEHMEM [T1aBHOr0 rocyJapCTBEHHOIO

caHuTapHoro Bpava Pecnybnukn bBenapycb oT 08.11.2006 Ne 134. - MUHCK,
2006.-28 c.

31 CaHllunH. ['MrneHnyeckmne TpeboBaHMA K MUKPOK/IMMaTY
NPOM3BOACTBEHHbLIX  MomelleHmin  Ne 33, - Beeg 30.04.13; MWuHUCTEPCTBO

3fpaBooxpaHeHns Pecny6nmkn benapycs. - MuHck, 2013. - 20 c.

32 LWym Ha pabounx MecCTax, B TPaHCMOPTHbIX CPeACTBAX, B MOMELLEHUAX
XWUNbIX, OOLLECTBEHHbIX 34aHWA U Ha TeppPUTOPUM >KUIOA 3acTpPoikn: CaHuTapHble
npasuna u Hopmbl CaHlMnH Ne 115 ot 16.11.2011: yTBepXXAeHbl MOCTAHOB/IEHMEM
MwuHUcTepcTBa 3apaBooXpaHeHus Pecny6nvkm benapycb ot 16.11.2011 Ne 115. -
MwuHck, 2011. - 20 C.

33 CaHlMnH TpeboBaHMA K MPOU3BOACTBEHHOW BWbpauun, Bubpauun B
XWUNbIX NOMELLEHUAX, B afMUHUCTPATUBHBLIX WM OOLLECTBEHHbIX 3AaHusAX. Ne 132. -
Beeg 26.12.13; MwuHUCTEPCTBO  3[paBoOXpaHeHus Pecny6nuku  benapycb. -
MwuHck, 2013. - 20 c.

34 CHbB 4.02.01-03. OTonneHve, BEHTUNAUMUSA, KOHAULMOHUPOBaHWe Bo3ayxa /
MWHWCTEPCTBO apXUTEKTYpPbI U CTpoUTeNbCTBa Pecny6nnku benapyck. - OduymansHoe
nsgaHue. - BeegeH Briepsble (C 0TMeHOM B Pecnybnvke Benapycb CHull 2.04.05-91). -
MwuHck, 2003. - 78 c.

35 TKIT45-2.04-153-2009 (02250). EcTecTBeHHOe 1 UCKYCCTBEHHOE OCBELLIEHME.,
CTpouTeNibHble HOPMbI MPOEKTMPOBaHMA / MUHUCTEPCTBO apXUTEKTYPbI U CTPOUTENBCTBA
Pecnybnukn  benapycb. -  OdwmuuanbHoe  m3gaHue. -  BBedeH  Bnepsble
(c otmeHon CHB 2.04.05-98). - MuHck, 2009. -103 c.

36 FOCT 12.1.030-81. CCTB. 3nektpobe3onacHoOCTb.  3allWUTHOE
3a3emrneHune, 3aHyneHue. - Beef. 01.07.82; lNocypapcTBeHHblt KomuTteTr CCCP no
cTaHgapTam. - M., 1982. - 4 c.

37 TKIM 45-2.02-315-2018 (02250). 3paHns, CTpoUTE/bHbIE KOHCTPYKLMM,
martepuanbl U m3genusd. TpaBuna  MOXXapHO-TEXHUYECKOW  Knaccumkauum /
MWHWUCTEPCTBO  apXWUTEKTYpbl U cTpouTensctBa  Pecny6nuku  benapych.
OdguumanbHoe wu3paHne. - BsegeH Bnepsble (€ oTmeHo CHB  2.02.01-98).
MwuHck, 2011.-25 c.

38 MeToanyeckme YykKasaHWA MO  BbINOAHEHUIO 3KOHOMWYECKOrO pasjena
AUNOMHOTO  NPOEKTUPOBaHUA — ANA  CTYLEHTOB  TEXHUYECKUX  CreunanbHOCTeN
NPUOOPOCTPONTENBHOIO (hakynbTeTa. - MUHCK, 2014. - 46 C.
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