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PEDEPAT

OnnnomHbIin npoekT: 98 c., 35 puc., 21 Tab., 51 UCTOUHUK, 5 NPUNIOXKEHUI.
TPEHAXXEP, MOAE/TMPOBAHWE, METAJINOKOHCTPYKLUWW,
MUNHNT NOPOCTAHUUNA, TBEPAOTE/IbHAA MOAE/ b, MUKPOKOHTPOJINEP

OO6beKTOM pa3paboTKM SBNAETCH TPEHAXKEP AN PasBUTMSA  MbILL, HUKHUX
KOHEYHOCTei C NOABVYXHOIN NNaTthopMON.

Llenblo  AUMNIOMHOTO MpOeKTa ABMSETCA pa3paboTka TpeHakeépa 415 pasBUTUA
MbILLIL, HYXHUX KOHEYHOCTe ¢ NOABVXXHOM NnaTthopMON.

B xofe BbINOMHEHWMA  AWMIOMHOTO  NpoekTa Obln MPOBEAEH  aHaiu3
CYLLeCTBYHOLMNX TEXHUYECKNX peLLeHNiA " KOHCTPYKLWMI TpeHaXEpoB
npegHasHauyeHHbIX A9 PasBUTUS  MbIWL  HUXKHUX  KOHEYHOCTEW W Ka4yecTBe
npoTtoTnna Ansa MogepHu3aummn BblbpaH TpeHakép-Body-Solid SLS500. B npouecce
pa3paboTKM KOHCTPYKUMM TpeHaxképa [AN18 PasBUTUA MbIWL, HDKHUX KOHEYHOCTEN
C NOABWKHOW nnatgopmMon 6binv  pa3paboTaHbl paboumMe YepTeXu KOHCTPYKLMK
TpeHaXEpa, Cxema [JeneHWsa CTPYKTYpHa, a Takke CXemMa 3/1eKTpUYecKas
(byHKUMOHanbHas W CXeMa 3/MeKTpuyeckas npuHuunuanbHad. B npouecce
BbINO/IHEHUS MPOeKTa OblM BbIGPaHbl M 060CHOBaHbI MaTepuaibl KOHCTPYKUUN B
COOTBETCTBUM C TPe6OBAHUAMU TEXHNUYECKOTO 3aJaHuS. ‘

MpoBeaéH pacyéT HeobXOAMMOro MOMEHTa CW/bl 3aBMHYMBaHMS GONTOBOMO
COeAMHEHNSA, KOTOPbIA cocTaBnseT He MeHee 4,53 HxM. Mo pacyétam CBapHOro LiBa
Ha MPOYHOCTb BbIABNEHO, YTO HafEXHOCTb CBapHOro LBa, WCXOAA, M3 YC/OBUA
NPoOYHOCTK  cocTaBnAeTr 24,78 MIlla. PaccumMtaHo  Bpems  [O/NTOBEYHOCTU
BbIGPAHHOIO0 MNOALIMMHMKA, KOTOpoe cocTaBnsieT 11125 4yacoB, 4TO COOTBETCTBYET
Tpeb0BaHNA TEXHNYECKOrO 3afaHus. "

Pa3paboTka rpagMyeckoil YacT AMMNOMHOrO TPOEKTa BbINOMHSNACL NpU
nomoLy CANMP, SolidWorks 1 Autocad Mechanical. ,

OnpefeneHbl cebecToMMOCTb MPOM3BOACTBA pa3paboTaHHOrO YCTPOMCTBA MU
MeponpuATUA N0 NPOW3BOACTBEHHOM  CaHWTapuu,  TexXHWKe  6e30MmacHoCTw,
MPOTUBOMOXAPHON 6e30MacHOCTY  MPU  3KCNayaTauuy TpeHaxépa [ANA  pa3BUTUSA
MbILLIL, HXKHUX KOHEYHOCTe ¢ NOABVYXHOM NNaTthopMON. ‘

O6nacTblo  BO3MOXHOTO MPUMEHEHWUA TpeHaxképa [A/1d  pasBUTUA  MbILL
HUXHUX  KOHEYHOCTE C MOABMXKHOW NNaTopMoin  SBNSAETCS  TPEHWPOBOYHBIN
npouecc. [aHHblA TpeHaKEp AO0/MKEH WCMNONb30BaTbCA B-TPEHMPOBOYHOM MpoLecce
CMOPTCMEHOB, 3aHUMAtOLLMXCS Pa3BUTUEM MbILLLL HUXKHUX KOHEYHOCTEN.

TpeboBaHMA TEXHNYECKOrO 3aaHNA BbIMO/IHEHbI MO/IHOCTLHO.



82

CMNCOK NCMNO/Tb30OBAHHOW JIMTEPATYPbI

1. WpgeanbHble nponopuyuMn n cuna: pabotaeM Ha MbIWLAMU KOHEYHOCTEMN
[GnekTpoHHbIN pecypc]. - Pexum pgoctyna: https://rsport.ria.ru/20230202/myshtsy-
1849061266.html. - aTa goctyna: 20.02.2024. ‘

2. CunoBaa pama PRECOR DBR611 [3neKTpoHHbIA pecypc]. - Pexum
poctyna: https ://lwww.mfitness.ru/catalog/silovye-ramy-i-stoyki/prec'or-dbr0611/. -
[aTa pgoctyna: 20.02.2024.

3.  FP-105 >kum Horamy nog Yyrnom [OneKTPOHHbIA pecypc]. - Pexum
Aoctyna: https://www.forem.anfitness.ru/catalog/silovye-trenazhery/nagruzhaemye-
diskami/fp-105-zhim-nogami-pod-uglom/. - Oata goctyna: 20.02.2024.

4. TpeHaxép ana npucegaHuini Body-Solid SLS500 [OneKTpoHHbIA pecypc]. -
Pexxum goctyna: https://bodysolid-mssia.ru/pro_cliib_line/sls500. - [lata goctyna:
20.02.2024.

5. Cramb 09I2C - KOHCTPYKLMOHHAA HW3KOMErMpoBaHHas [1s CBapHbIX
KOHCTPYKUWUI [2NeKTPOHHBI pecypc]. - Pexxum focTtyna:
https://aksvil.by/klientam/materialy-po-prokatu/stal-09g2s.html. - [lata goctyna:
22.02.2024.

6. Cranb C13 / Ct3cn [OnekTpoHHbIA pecypc]. - Pexum poctyna:
https://aksvil.by/klientam/materialy-po-prokatu/stal-st3.html. - Aata goctyna:
22.02.2024.

7. Cranb 38XA [3neKTpOoHHbIN pecypc]. - Pexkum gocTyna: https://vse-
stali.ru/ stal-konstmktsionnay a/legirovannaya-stal-konstmktsionnay a/stal-3 8ha/. -
[ata poctyna: 22.02.2024.

8. Bugbl MeTannonpokara [3NEKTPOHHbIA pecypc]. - Pexum pgoctyna:
https://stalbox.by/vidy-metalloprokata/. - lata goctyna: 23.02.2024.

9. TOCT 2590-2006. lNMpokaT COPTOBO CTa/IbHOW ropsiYeKaTaHblil KPYr/ibIi.
Jata BeegeHns 01.07.2009. Memrocyp,apCTBeHHblﬁ CTaHAapT. - M., 2010. - 10 c.

10. TexHONMOrn4ecknin mapLipyT [DneKTpOoHHbIN pecypc]. - Pexxum pgoctyna:
http://osntm.ru/marshmt.html/. - Aata goctyna: 23.02.2024.

11. ToKapHO-BMHTOPE3HbIN CTaHOK 16K20 [3n1eKTPOHHBIN pecypc]. - Pexxum
Aoctyna: https://stanok-kpo.ru/spravochnik/stanki-sovetskie-rossiyskie-importnye-
spravochnaya-informatsiya/1723.html -.ata goctyna: 23.02.2024.

12. TMonyaBTOMaT TOKApPHbLIA BePTUKA/bHbIN haTbOHHblﬁ 1723 TokapHo-
BUHTOPE3HbIi  cTaHOK 16K20 [OneKTpoHHbIA pecypc]. — Pexum  pgocTyna:
http://osntm.ru/marshmt.html/. - Aata goctyna: 23.02.2024.


https://rsport.ria.ru/20230202/myshtsy-1849061266.html
https://rsport.ria.ru/20230202/myshtsy-1849061266.html
http://www.mfitness.ru/catalog/silovye-ramy-i-stoyki/prec'or-dbr0611/
https://www.forem.anfitness.ru/catalog/silovye-trenazhery/nagruzhaemye-diskami/fp-105-zhim-nogami-pod-uglom/
https://www.forem.anfitness.ru/catalog/silovye-trenazhery/nagruzhaemye-diskami/fp-105-zhim-nogami-pod-uglom/
https://bodysolid-mssia.ru/pro_cliib_line/sls500
https://aksvil.by/klientam/materialy-po-prokatu/stal-09g2s.html
https://aksvil.by/klientam/materialy-po-prokatu/stal-st3.html
https://vse-
https://stalbox.by/vidy-metalloprokata/
http://osntm.ru/marshmt.html/
https://stanok-kpo.ru/spravochnik/stanki-sovetskie-rossiyskie-importnye-
http://osntm.ru/marshmt.html/

83

13. 2H118 xapaKTepnCTUKM CTaHKa [DNeKTPOHHbIN pecypc]. - Pexxum
noctyna: https://mashmfomi.ru/sverlilnye-stanki/21/2nlI8.shtml. - [lata gocTyna:
23.02.2024.

14. YHuBepcanbHast MuHMrngpoctaHums MPP5-0199 [3neKTpOHHbI pecypc].

- Pexkum goctyna: https://gpa.by/index.pl?act=PRODUCT &id=508. - [lata goctyna:
24.02.2024.

15. GP1.1-UA2.6/6-220-3 — MuHuUrnapocTaHuus, bak 6 n, 160 6ap, 1,1 kBT,

3,4 n/MVH [SneKTPOHHbIN pecypc]. - Pexxum goctyna:
https://gidroplus.com/product/gidravlicheskoe-oborudovanie/kompaktnye-
minigidrostancii/gpl -1 -ua2-6-6-220-3-minigidrostanciya-bak-6-1-160-bar-11 -kvt-34-
1-min/. - fata goctyna: 24.02.2024.

16. TOCT 8338-75. TlofWUNMHMKN LWIApUKOBbIE pafuanbHble OAHOPALHbBIE.
OcHOBHble pa3mepbl. - Bseg. 01.07.1976. - MexrocyaapCTBeHHbIA cTaHAapT
CCCP.-M, 1975.-11 c. ‘

17. TOCT 15150-69. MawwuHbl, npubopbl U [pyrve TeXHUYECKUE W3LeNus.
WcnonHeHns  ana  pasniMyHbIX — KAMMATUYeCKMX  pailoHoB.  Karteropuw, ycnosus
aKcryataumn,  XpaHeHMss U TPaHCMOPTMPOBaHWA B 4YaCTW  BO3[ENCTBMA
KNMMaTUyeCcKnx (hakTopoB BHeLLHeRn cpedbl (¢ N3meHeHnsmun N 1, 2, 3, 4, 5). - Beea.
01.01.1971. - MexrocyaapCTBeHHbIN cTaHAapT. - CtaHAapTUHGopm, 2006. - 57 c.

18. FOCT 14254-2015. CteneHu 3aLmThbl, 06ecneymBaeMble 060/104KaMu
(kog IP). - Beepn. 01.03.2017. - MexrocyaapCTBeHHbI CTaHAAPT.-
CraHpaptuHpopm, 2019. - 35 c.

19. MNporpammmnpoBaHmne YCTPOMUCTB Ha OCHOBE MOy N ESP32 [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: https://habr.com/ru/companies/
epam_systems/articles/522730/. - Aata goctyna: 28.02.2024.

20. Wi-Fi (Wireless Fidelity) ctaHgapT 6ecnpoBOAHON CBSA3N [ONEKTPOHHbINA -
pecypc]. - Pexxum goctyna: https://www.tadviser.rU/a/95224. - [lata goctyna:
28.02.2024. "

21. Bluetooth [2neKTpoHHbIN pecypc]. - Pexxum goctyna:
https.7/www.tadviser.ru/a/57657. - Aata goctyna: 28.02.2024.

22. WHTepenic nepepgaum fAaHHbIX - SPl [3NeKTPOHHBIA pecypc]. - Pexum
poctyna:  https://3d-diy.ru/wiki/arduino-moduli/interfeys-peredachi-dannykh-spi/. -
Hata poctyna: 28.02.2024.

23. SDIO/iSDIO [3neKTpoHHbIiA pecypc]. - Pexum goctyna:
https://www. sdcard.org/developers/ sd-standard-overview/sdio-isdio/. - Data
foctyna: 28.02.2024.

24. WHTeperc nepefaum faHHbiX - 12C [OneKTPOHHbIA pecypc]. - Pexum
poctyna: https ://3  d-diy.ru/wiki/arduino-moduli/interfeys-peredachi-dannykh-i2c/. -
[ata poctyna: 28.02.2024.

25. WHTepelic nepegaynm fAaHHbIX - [DNEKTPOHHbIA pecypc]. - Pexum


https://mashmfomi.ru/sverlilnye-stanki/21/2nll8.shtml
https://gpa.by/index.pl?act=PRODUCT&id=508
https://gidroplus.com/product/gidravlicheskoe-oborudovanie/kompaktnye-minigidrostancii/gpl
https://gidroplus.com/product/gidravlicheskoe-oborudovanie/kompaktnye-minigidrostancii/gpl
https://habr.com/ru/companies/
https://www.tadviser.rU/a/95224
http://www.tadviser.ru/a/57657
https://3d-diy.ru/wiki/arduino-moduli/interfeys-peredachi-dannykh-spi/
https://www

84

poctyna:  https://3d-diy.m/wiki/arduino-moduli/interfeys-peredachi-dannykh-i2c/. -
Hata poctyna: 28.02.2024.UART

, 26. ACSA04-41CGKWA-FO1 [3neKTpoHHbIn pecypc]. - Pexum pgoctyna:
https://www.chipdip.ru/product0/8007509721. - Aata goctyna: 28.02.2024.

27. [opgknwouveHne  aucnned Ha  6ase  KoHTponnepa PCD8544 K
MUKPOKOHTpONNepy  AVR  [3neKTpoHHbIE  pecypc]. -  Pexum  pgocTyna:
https://aterlux.ru/article/pcd8544. - Aata goctyna: 28.02.2024.

28. MC34063ABD-TR, MoBbiLaoLWuiA/ NOHWXatoLLMIA Npeobpa3oBaTtesib
HanpsbxkeHns [SO-8] [3neKTPOHHBIN pecypc]. - Pexxum  poctyna:
https://www.chipdip.by/product/mc34063abd-tr. - [lata goctyna: 28.02.2024.

29.  TPS54160 1.5-A, 60-V, Step-Down DC/DC Converter with Eco-mode
[OnekTpoHHbIN  pecypc]. - Pexum pgoctyna:  https://www.ti.com/lit/ds/symlink/
tps54160a.pdf?ts=171455139370  |&ref_url=https%253A%252F%252Fwww.google.
com%?252F. - [laTta poctyna: 28.02.2024. ‘ |

30. LM7805CT, JIMHEMHbIN pPerynatop  HanpsXkKeHus  [SNeKTPOHHbIN
pecypc]. - Pexum poctyna: https://www.chipdip.by/product/Im7805ct-inchange. -
Hata poctyna: 28.02.2024.

31.  LN2574N [2neKTPOHHBI pecypc]. - Pexkum focTyna:
https://www.alldatasheet.eom/view_datasheet.j sp?Searchword=LN2574N. - Data
poctyna: 28.02.2024. '

32.  MAX7219CWGH+, [paiisepsl LED aucnnees Ha 8 undp, 4-Wire [SOIC-
24 W] [3neKTpoHHBIN pecypc]. - Pexkum gocTyna:
https://www.chipdip.ru/product/max7219cwyg. - [lata goctyna: 28.02.2024.

33. W25X05CLSDIG Datasheet (PDF) - Winbond [9neKTpoHHbI pecypc].

- Pexxum pgoctyna: https://www.alldatasheet.net/datasheet-pdEpdf/555591/
WINBOND/W25X05CLSDIG.html. - faTta gocTtyna: 28.02.2024. ‘

34. Pene RMB85-2011-35-1024, ICO, , 16A(250VAC), 24VDC, IP67
[nekTpoHHbIN  pecypc]-. - Pexwum pgoctyna: https://220shop.by/pl70414329-rele-
rr85-2011 .html. - Aarta goctyna: 28.02.2024.

35. BakymeHko, B.W. KpaTkuini cnpaBOYHMK KOHCTPYKTOpa HecTaHAapTHOro
obopygosaHus: Tom 1/ B.W. bakyMeHko. - M: «MalunmHoCcTpoeHune», 1997. - 371 c.

36. FOCT 24705-81. OcCHOBHble HOpPMbl B3aMMO3aMeHseMocTn. Pe3bba
meTpuyeckad. OCHOBHble pasmepbl. - Bsef. 01.01.1982. - MexXrocyaapCTBeHHbIN
ctaHpaptT CCCP. - M., 1982. - 12 c.

37. TOCT 15526-70 raiika LWecTMrpaHHas knacca TouHocTu C. Bsep,
01.01.1972. - MexrocyfapCTBeHHbI cTaHaapT. - CtaHgapTuHgpopm, 2010. - 4 c.

3 8. TOCT 11284-75. OTBepcTNs CKBO3Hble MoA KpenéxHble aeTann. Pasmepsl.
-Beep. 01.01.1977. - MexrocyfapcTBeHHblin ctaHgapT CCCP. - M., 1977. - 16 c.

39. CTb1879-2008. 3aTsKa pe3bb0BbIX coeMHeHWiA. - Beea. 01.12.2008. -
["occTaHpapT. - MuHck, 2008. - 13 c.


https://3d-diy.m/wiki/arduino-moduli/interfeys-peredachi-dannykh-i2c/
https://www.chipdip.ru/product0/8007509721
https://aterlux.ru/article/pcd8544
https://www.chipdip.by/product/mc34063abd-tr
https://www.ti.com/lit/ds/symlink/
http://www.google
https://www.chipdip.by/product/lm7805ct-inchange
https://www.alldatasheet.eom/view_datasheet.j
https://www.chipdip.ru/product/max7219cwg
https://www.alldatasheet.net/datasheet-pdEpdf/555591/
https://220shop.by/pl70414329-rele-%d0%b3%d1%8285-2011
https://220shop.by/pl70414329-rele-%d0%b3%d1%8285-2011

85

40. BakymeHKo, B./. KpaTkuil CrnpaBOYHMK KOHCTPYKTOpAa HeCTaH4apTHOro
obopypoBaHus: Tom 2 / B.W. bakymeHKo. - M: «MalumHocTpoeHme», 1999. - 222 c.

- 41, FOCT 14249-89. Cocyabl 1 annapatbl. HOpMbl U MeToAbl pacyéTta Ha
npoyHocTb. - Beed. 01.01.1990. - MexrocyaapcTBeHHbln ctaHgapt CCCP. - M.,
1989.-53 c.

42. CnpaBoYHMK TexHosora-mawmHocTpoutens.- B asyx tomax. T.2. [lopg
pen. A.I'. Kocunosoil n P.K. MellepsikoBa. - M.: MalumHocTpoeHme, 1985. - 496 c.

43. CnpaBoYHUK HOPMMPOBLLMKA-MalLIMHOCTpouTena: B 2 -T. / Tlog peg.
E.M. CtpyxecTpaxa. - M.: TOCW/3gart, 1961. - T. 2. - 892 c.

44, MeTogunyeckne ykKazaHWs MO BbINOJIHEHUO 3KOHOMMYECKOro paspgena
[MNIOMHOTO  MPOEKTUPOBAHWA  ANA  CTYAEHTOB  TEXHWUYECKMX  CheLuaibHOCTEl
npnbopocTponTensHOro akynsteta BHTY. - MuHck, 2014. - 46 c.

45. CH 2.04.03-2020. EcTtecTBeHHOE W WCKYCCTBEHHOe OcCBelleHne /
MWHUCTEPCTBO  apXUTEKTYpbl M CTpouTenbcTBa  Pecny6nukn  benapycb. -
OdwmumanbHoe n3faHue. - BeeaéH BriepBble (C 0TMeHOM ¢ 0TMeHor TKI 45-2.04-153-
2009 (02250)). - MuHck, 2021.- 86 c.

46.  CaHuTapHble HOpMbl 1 Mpasuia «TpeboBaHUA K MUKPOKIMMATY paboumx
MeCT B MPOW3BOACTBEHHLIX W OMUCHBLIX MNOMELLEHUAX», YTB. MOCTAHOB/EHNEM
MuHucTepcTBa 3apaBooxpaHeHns Pecny6nuku Benapych ot 30.04.2013 r. Ne 33. -
HawoHabHbIN NpaBoBoit VIHTepHeT-nopTan Pecny6iunku Benapyck 2013. - 13 c.

47. CHB 4.02.01 - 2003. OTonneHwne, BEHTUNAUUA U KOHANLUWOHMPOBaHWE
Bo3gyxa. - Bseg. 30.12.2009. - MwuHCK: MMUHUCTEPCTBO apXUTEKTYpbl U
cTpouTenscTea Pb. - 78 C. ‘

48. LIJyM Ha pabounx MecTax, B TPAHCMOPTHbIX CPEACTBAX, B MOMELLEHUAX
XWNbIX, 0OLLECTBEHHBIX 3[aHWNIA U Ha TEPPUTOPUM XMNOI 3acTporikn. CaHlMnH Ne 115
oT 16.11.2011: yTBepx/AeHbl MOCTaHOBNEHWEM MUHMCTepCTBA 3[paBOOXPaHeHNs
Pecny6nunku benapycb o1 16.11.2011 Ne 115. - MuHck, 2015. - 20 c.

49. TpeboBaHWA K NPOW3BOACTBEHHON éubpauun, BuOpaLMn B XKWUbIX
NMOMeLLEeHUAX, aAMUHUCTPATUBHbBIX M 0OLLEeCTBEHHbIX 3AaHusax: CaHuTapHble npasuia
M Hopmbl CaHluMH Ne 132 ot 26.12.2013: yTBepXAeHbl MOCTaHOB/EHUEM
MwuHucTepcTBa 34paBooxpaHeHus Pecnybnnkn Benapycb oT 26.12.2013 No 132. -
MuHck, 2013. - 16 c.

50. TKIM 427-2012. TpaBuna TexHWKW 6e30nacHOCTM Mpu 3KCnyarauum
3NEKTPOYCTaHOBOK /  MWHUCTEPCTBO  3HepreTmkn  Pecny6nvkn  benapycb. -
OdmuymansHoe nsgaHue. - MnHck: MuHaHepro, 2013. - 146 c.

51. CH 2.02.05-2020. MMokapHas 6e30MacHOCTb 3faHWA W COOPY>XEHWUA /
MMWHUCTEPCTBO  apXWUTEKTYpbl W cTpouTenscTBa  Pecny6nukn  benapycb. -
OdwmumanbHoe mn3paHue. - B3ameH CH 2.02.01-2019 (c oTmeHon TKI 45-2.02-315-
2018 (33020)).— MwuHck, 2020. - 70 c.



