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PE®EPAT

[MoACHUTeNbHasA 3anncKa CoaepPXXnT 73 c., 24pwuc., 18 Tabn.,
4 npunoxkeHusa, 35 NCTOYHNKOB.

TPEHAXEP, BOJIEMBO/, CKOPOCTb, MNYNbT  YMPABJIEHUS,
TBEPOOTEJ/IbHAA MOJE/b.

OO6beKTOM pa3paboTKM ABNSETCA TPeHaXep AN OTpaboTKM  HanagaroLero
y[apa B Boneibone. ‘

Llenb  AMNMOMHOrO npoekTa: pas3paboTka KOHCTPYKUUW — TpeHaxkepa [Ans
0TpaboTKM HanagaroLlero yapa B Bonenbone. .

B npouecce BbIMNOMHEHWUA paboTbl  pacCyUMTaHbl  OCHOBHblE  MapameTpsbl
3/IEMEHTOB  KOHCTPyKuuMW. [pousBefeH pacyeT He0OXOAMMOro MOMEHTa CW/ibl
3aBUHYMBaHUA raiMkum B 6OMTOBOM COEAMHEHUW, KOTOPbIA COCTaBMsieT He MeHee
169,2 Hxm. CraTuUyecKMii aHanu3 Mokasa/l, uUTO KOHCTPYKUMSi MNpuUrogHa K
aKcnayataumm npu Harpyskax B 500 H.

PaspaboTaHa  TBepoTenbHass  Mofefb  TpeHaepa AN OTpaboTKu
Hanagatoulero ygapa B Bonenbone npu nomowm SolidWorks 2021; paboume
YepTeXM Kapkaca, MynbTa YMNpaBfieHWsi, COOPOYHbIA YepTeX KOHCTPYKUMM npu
nomoLum AutoCAD Mechanical 2017.

Pa3paboTaHa NHHOPMALMOHHO-U3MePUTE/IbHAS cuctema  TpeHaxepa,
OCYLLECTB/IEHO ornvcaHve noc/nef0BaTelbHOCTY paboTbl, ©  pa3paboTaHbl
(hyHKUMOHaIbHAsA W NPUHLUMNNaNbHAA 3N1eKTPUYeCKMe CXeMbl, MPOU3BEAEH BblIGOP
3/leMeHTHOM 6asbl CUCTeMbl C eé 0060CHOBaHMEM, a TakXe pa3paboTaH airopuTm
paboTbl MMKPONPOLLECCOPHOro 6/10Ka TpeHaxepa.

Pa3paboTaH TEXHO/MIOTMYECKMIA NpPOLeCC W3roToBfeHNs fdeTannm  «Kpblwka
OoKOBasi», BK/OYaKOLMIA B cebs cneayrowme onepauuun: hpesepoBaHune, CBEP/EHNE,
pagvanbHO-CBEP/INIIbHASA, LIeKOBKA 1 3eHKepOoBaHue.

Mpoun3seseH pacuér HaOE>XXHOCTU MHOPMaLMOHHO-N3MEPUTESTbHOM
cuctembl. CpegHee Bpems HapaboTKK 0 0TKasa coctasnset 39820 yacos.

PaspaboTaHa MeTOAMKA TPEHMPOBKM C MCMOMb30BAHWEM TpeHaepa 1A
0TpPabOTKKM HanaaatoLLEro yaapa B Bosenbone.

PaccMOTpeHbl BOMPOCbI OXpaHbl TPpyAa, a Takke TeXHWKW 6e30macHOCTU npp
3KCNyaTaumm TpeHaxepa.

MpoBeaéH pacyéT cebeCTOMMOCTU TpeHaxepa W OTMYCKHOW LEHbl KOTOpble
cocTasnsaoT 2209,42 py6. 1 2651,30 py6. COOTBETCTBEHHO.

O6nacTb NPUMEHEHUS JaHHOTO TpeHaXKepa — TPEHPOBOYHBIV MpoLiecc.



59

CMNCOK NCMO/b30OBAHHOW NIMTEPATYPLI

1 TpeHaxep [Ana OTpabOTKM  Hanajawowlero ygapa B Boseibone
[GnekTpoHHbI pecypc]. - Pexum pgoctyna: https://volleyplay.ru/trenazhery/. - [Oata
poctyna: 13.03.2023.

2 PyuyHOi TpeHaxXép Ana oTpaboTKM yaapa [OneKTpoHHbIA pecypc]. - Pexxum
poctyna: https://volleyplay.ru/product/ms-5/. - [lata goctyna: 14.03.2023.

3 TpeHaxep 4na OTpabOTKM Hanafjarollero ygapa [OneKTpoHHbIA pecypc]. -
Pexxum goctyna: https://volleyplay.ru/product/ms-20/. - ata goctyna: 15.03.2023.

4 TOCT 380-2005. Cranb yrnepogucrtas O0ObIKHOBEHHOro  KayecTBa.
Mapkn. - Bseg. 30.06.08. - MexrocygapcTBeHHbIi COBET MO CTaH4apTu3auuu,
MeTponornm u ceptugmkaymu. - M., 2009. - 8 c.

5 TOCT 8645-68. Tpybbl cTajibHble npsMoyrofibHble. - Been. 01.01.69.—
"ocypapcTBeHHbIN cTaHaapT Cotosza CCP. - M., 1993. - 11 c.

6 [pon3BoACTBO M3fenvii U3 nonumMepHbiX matepuanos / M.J1. Kepbep [u
ap.]; noa pea. B.K. KpbbkaHoBckoro. - CI6.: Mpodeccus, 2004. - 464 c.

7 FOCT 15526-70. TlailkMm wwecTurpaHHble Knacca ToyHoctn  C.
KoHCTpykumsi n pasmepbl. - Beeg. 01.01.1972. - MexXrocyaapCTBEHHbIN CTaH4apT
CCCP.-M., 1972.-15 c.

8 bakymeHko, B./. KpaTKuil CnNpaBOYHWK KOHCTPYKTOpa HecTaH4apTHOro
obopypoBaHua: Tom 1 / B.W. bakymeHko. - M: «MalwmHocTpoeHune», 1997. - 371
C.

9 TOCT 24705-81. OcCHOBHble HOpPMbl B3aMMO3aMeHsieMoCTU. Pe3sbba

meTpuyeckas. OCHOBHble pa3mepbl. - Bsen. 01.01.1982. - MexrocyaapCTBeHHbIN
ctaHgapt CCCP. - M., 1982. - 12 c.

10 CsoitictBa cTaneir [OnekTpoHHbIA  pecypc]. - Pexum  goctyna:
http://www.splav-kharkov.com/mat_start.php. - OaTa goctyna: 04.03.2023.

11 Koath(hmumeHTbl TpeHUs CcTaieil [ONneKTpOHHbIM  pecypc]. - Pexum

poctyna: http://osntm.ru/kt_tren.html. - ata goctyna: 08.03.2023.

12 TOCT 15526-70. TaVikm wecTurpaHHble Knacca TouHoctM  C.
KoHCTpyKumst n pasmepbl. - Beea. 01.01.1972. - MeXrocyaapCTBEHHbIN CTaHAapT
CCCP.-M, 1972.- 15 c.

13 TOCT 11284-75. OTtBepcTUA CKBO3Hble NOA KPenéxHble AeTann.
Pasmepbl. - Beea. 01.01.1977. - MexrocyaapcTBeHHbld cTtaHgapt CCCP. - M,
1977.- 16 c.

14 bakymeHko, B./. KpaTkuii cnpaBoYHMK KOHCTPYKTOPa HeCTaHAapTHOro
o6opyaoBaHus: Tom 2 / B.W. bakymeHKo. — M: «MalunHocTpoeHne», 1999. — 222 c.

15 CTb1879-2008. 3arshkka pe3bO0BbIX coeauHeHuin. - Beed. 2008-12-01.
-l"occTaHgapT. - MuHck, 2008 - 13 c.


https://volleyplay.ru/trenazhery/
https://volleyplay.ru/product/ms-5/
https://volleyplay.ru/product/ms-20/
http://www.splav-kharkov.com/mat_start.php
http://osntm.ru/kt_tren.html

60

16 STM32F070CB, STM32F070RB, STM32F070C6, STM32F070F6.
ARM®-based 32-bit MCU, up to 128 KB Flash, USB FS 2.0, 11 timers, ADC,
communication interfaces, 2.4 - 3.6 V [9neKTpoHHbI pecypc]. - Pexum
focTyna:
http://www.st.com/content/ccc/resource/technical/document/datasheet/31/4f/10/5f
/ab/32/46/42/DM001413  86.pdf/filessDM001413  86.pdf/jcr.content/translations/en.
DM00141386.pdf. - OaTta goctyna: 17.03.2023.

17  AndasutHO-UM®poBblE  MHAMUMpYOWme  DKK-mogynM  Ha  OCHOBE
KoHTponnepa  HD44780  [OnekTpoHHbIA  pecypc]. -  Pexum  goctyna:
http://www.gaw.ru/html.cgi/txt/lcd/chips/hd44780/start.ntm. - Aata goctyna:

18.03.2023. |

18 LM10861-3.3 Ctabunmsatop Hanps>KeHUs ¢ MasbiM NageHnem
HanpsbkeHWss Ha TOK Harpy3kum 1.5A [OnekTpoHHbI pecypc]. - Pexum pgoctyna:
http:// catalog.gaw.ru/index.php?page=component_detail&id=8515. - Jata
poctyna: 18.03.2023.

19 LM1086 1.5-A Low Dropout Positive Regulators [9neKTpoHHbI pecypc]. —
Pexxum poctyna: http://www.ti.com/lit/ds/symlink/Iml086.pdf. - [lata goctyna:
20.03.2023.

20 24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales
[2neKTpoHHBIi pecypc]. - Pexxnm focryna:
https://www.mouser.eom/ds/2/813/hx711_english-1022875.pdf. - [aTa goctyna:
20.03.2023.

21 CaHutapHble HOpMbl M npaBuna. TpeGoBaHWA K  YCTPOWCTBY U
aKcnayataumm  PU3KyNbTYPHO-CMOPTMBHLIX  COOPYXXeHW CaHlMuH Ne 127 ot
16.12.2013:  yTBepXAeHbl  MOCTaHOBNEHMEM  MWHUCTEPCTBA  34paBOOXPaHEHUSA
Pecny6nuku benapycb 0T 16.12.2013 Ne 127. - MuHck, 2013. - 5 ¢.

22 CaHlluH. ["MrneHnyeckme TpeboBaHMA K MUKPOKIMMATY
NMPOM3BOACTBEHHBbIX MomewleHnin  Ne 33, - Beeg. 30.04.13; MwuHUCTEPCTBO
3ApaBooxpaHeHmns Pecny6nvkn benapych. - MuHck, 2013. - 20 c.

23 LLym Ha paboymx MecTax, B TPaHCMOPTHbIX CPeACTBax, B MOMELLEHUAX
XWNbIX, OOLLECTBEHHbIX 3A4aHWA W Ha  TEPPUTOPUM  XXWMOM  3aCTPONKK:
CaHuTapHble npasuna U Hopmbl CaHlMnH Ne 115 ot 16.11.2011: yTBepXAeHb!
nocTaHoBneHVeM MwuHUCTepcTBa  3[paBooXpaHeHuUs Pecny6nuku  benapycb  oT
16.11.2011 Ne 115. - MuHck, 2011. - 20 c.

24 CH 4.02.03-2019. OtonneHne, BeHTUNAUMA W  KOHAULMOHUPOBaHMe
Bo3gyxa / MWHUCTEPCTBO apXWMTEKTYpbl U CTpouTenbCcTBa Pecny6nuku benapycb. —
OdwmuymanbHoe u3gaHve. - BeefeH Bnepsble (C OTMeHoM B Pecny6nvke benapych
CHB 2.04.01-03). - MuHck, 2020. - 68 c.

25 CH 2.04.03-2020. EcTecTBeHHOe 1 UCKYCCTBEHHOE OCBeLLeHme /
MMHUCTEPCTBO apXMTEKTYpPbI U CTpoUTENbCTBa Pecnybnnkn benapycs. -


http://www.st.com/content/ccc/resource/technical/document/datasheet/31/4f/10/5f
http://www.gaw.ru/html.cgi/txt/lcd/chips/hd44780/start.htm
http://www.ti.com/lit/ds/symlink/lml086.pdf
https://www.mouser.eom/ds/2/813/hx711_english-1022875.pdf

61

OdwmumanbHoe u3gaHve. - BeegeH BnepBble (C oTMeHoi TKIT 45-2.04-153-2009
(02250)). - MuHck, 2020. - 61 c.

26 FOCT  12.1.030-81. CCTB.  OnekTtpobe3onacHOCTb.  3aliMTHOE
3a3eMrneHne, 3aHyneHue. - Been. 01.07.82; locypapcTBeHHbln komuteT CCCP no
cTaHgapTam. - M., 1982. - 4 c.

27 CH 2.02.05-2020. TloxapHas 6e30MacHOCTb 3A4aHWA N COOPYXeHWU /
MMWHUCTEPCTBO  apXUTEKTYpbl U cTpouTenbctBa Pecnybnukn  benapycb. -
OdwmumanbHoe wu3gaHue. - B3ameH CH 2.02.01-2019 (¢ oTtmeHoi TKI1 45-2.02-
315-2018 (33020)). - MuHck, 2020. - 63 c.

28 MeToanyeckne YykasaHua MO BbIMOSIHEHUIO 3KOHOMWYECKOro paspgena
AVUNNIOMHOTO  MPOEKTUPOBAHWUSA  AN1A  CTYLEHTOB  TEXHWUYECKUX  CheumasibHOCTEN
NPUO0POCTPONTENBHOIO (hakybTeTa. - MUHCK, 2014, - 46 C.

29 Boiinos, A.B. Boneibon / A.B. VBoi10B. — MUHCK : BbILL. LWKONa (u3.
BocnuTaHua, 1979. - 192 c.

30 HwukynuH, B.T. TakTuka, TexHMKa W npasBuna Wrpbl: y4yed, MeTon,
noco6ue / B.T. HukynuH. - Open: OI'Y umenn N.C. TypreHesa, 2017. - 149 c.

31 ®wunameHt pgna 3D npuHTepa. Tunbl nnactuka pna 3D nevatu
[GnekTpoHHbI pecypc]. - Pexxum poctyna: https://3dradar.ru/post/47866/. - [Hata
poctyna: 14.04.2023.

32 TOCT 25346-89. EpnHasa cuctemMa [ONYCKOB M NocafoK. TexHU4Yeckue
ycnosus. - Bsed. 11.04.1989. - MexrocygapctBeHHbln ctaHgapt CCCP. - M,
1989.-65 c.

33 FOCT 10292-74. CTeKNOTEKCTOMUT KOHCTPYKUMOHHBIA. TexHUYecKne
ycnosus (¢ W3meHeHusmu Ne 1-4, ¢ [lonpaBkamu) [INEKTPOHHbIA pecypc]. -
Pexxum AocTyna: https://docs.cntd.ru/document/1200020655/titles/7TE60KG. -
[ata poctyna: 15.04.2023.

34 TOCT 14254-96. CreneHn 3awmTbl, obecneymBaeMble 060/04Kamn (KOp
IP). - Beeq. 01.01.1997. - MexXrocyaapCTBEHHbIN CTaHAapT. - M., 1997. - 5 c.

35 KcnbiTaHns (CTeneHn 3alimTbl) [NeKTPOHHbIN pecypc]. - Pexxum
aocrtyna: http://docs.cntd.ru/document/gost-14254-96. - [laTa gocTyna:

21.03.2023.


https://3dradar.ru/post/47866/
https://docs.cntd.ru/document/1200020655/titles/7E60KG
http://docs.cntd.ru/document/gost-14254-96

