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PE®EPAT

AnnnomHbIn npoekT: 99 c., 37 puc., 25 Tab., 51 UCTOUHUK, 5 NPUNOXKEHUIA.

TPEHAXEP, MbILLLbI CrNnHbI, LLUATOBbIV ABUIATE/Ib,
PEMEHHOW TMPVBOJA, MET AJUIOKOHCTPYKUMW, TBEPAOTE/NBHAS
MOZAE/b

OO61beKTOM pa3paboTKmM ABSETCA TPEHAKEDP A1 Pa3BUTUA MbILLL, CMINHBI.

Llenbto  AMNMIOMHOrO  nNpoekTa  ABNfeTCA  paspaboTka  TpeHaxeépa, [Ans
Pa3BUTUNA MbILLLL CTINHBI.

B xoge  BbINOAHEHWA  AUMIOMHOTO  MpPOeKTa  MpoaHaIn3MpOBaHbI
CYLLECTBYIOLME KOHCTPYKUUM N TEXHWUYECKME PELLUEHWNA TPeHaKEpOB ANs PasBUTMS
MbILIL, CMUWHbI. BblIM onpefeneHbl MblWuUbl MX HELOCTATKM W Mpeumyllectsa. B
KayeCcTBe NpoTOTMNA A1 MOLepHU3aumMn 6bln BbIGpaH TpeHaXEp 4S9 runepecTesnu
DFC SUB028.

B npouecce BbIMNOMHEHUMS MNpoekTa pa3paboTaHbl  COOPOYHLIA  YepTEX
KOHCTPYKUMM TpeHaképa M pabouve YepTeXm ero COCTaBHbIX 4acTeil. Pa3paboTaHa
CXema [eneHuss CTPYKTypHas, B XOfe MPOeKTUpPOBaHMUA TpeHaxeépa Obliv BblOpaHbI
M 0060CHOBaHbl MaTepuanbl [N W3rOTOB/IEHUA KOHCTPYKUUW B COOTBETCTBUM C
TpeboBaHMAMM  TEXHUYECKOro  3afaHus.  Pa3paboTaHbl  CXeMbl — 3MeKTpUYecKas
(OYHKUMOHa/IbHas M CXemMa  3/IeKTpuyecKasa  MpUHUMNVanbHas  ynpasfieHus
MPOEKTMPYEMOro TPpeHaxkeEpa. '

PaccuntaHa cuna 3aXatusi 3KCLEHTPUKOBOIO 3aXKMa, KOTopas COoCTaB/seT
18,24 Hxm. OnpegenéH TpebyeMblli MOMEHT 3aXaTusi pe3b60BOro COoeAUMHEHUS
paBHbIi 2,11 HXM, a MaKCUMa/lbHbli MOMEHT 3aTsKkM paseH 8,43 HXxm.
PaccumTaHHas TexHMYeckass HOpma BpeMEeHW [1S WU3roTOB/IEHWA Onopbl A/1d raiiku
LLIApPMKO-BMHTOBOW Nepefayn coctasnseT 4,13 MUH.

Pa3paboTka rpaguyeckor 4YacTu ,EI,I/II'I!'IOI\;IHOFO MPOeKTa BbIMOJIHANACL NPW
nomowm CAIP SolidWorks n Autocad.

OnpepeneHbl CebeCcTOMMOCTb MPOWM3BOACTBA pa3paboTaHHOro TpeHaxeépa wu
MeponpuATUA N0 MNPOWU3BOACTBEHHOM  CaHWUTapuUK, TeXHUMKE 6e30MacHOCTM U
NPOTMBONOXAPHOIN 6€30MacHOCTM NMPK 3KCMayaTauumn TpeHaxXepa.

B0O3MOXHOI 061acTbl0 MPUMEHEHWUA TPeHaKEpa A8 pPasBUTUA MbIL, CMWHBI
ABNAETCA TPEHWPOBOYHbLIA MPOLECC ANA PasBUTUSA YKa3aHHbIX MbILL, B CMOPTUBHBIX
KOMM/eKcax v 3anax.
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CMUCOK NCIMO/Ib30OBAHHOW JIMTEPATYPbI

1 ST118 Bnok pAns Mblwy CAMHBI  KOMOWUHMPOBaHHbLIN  [SNEKTPOHHBIA
pecypc]. - Pexum pgoctyna:  https://v-sport.ru/products/blok-dlya-mishts-spini-
kombinirovanniy-st-118/. - [lata goctyna: 28.02.2024.

2 [paButpoH Aerofit IT9320 [3neKTPOHHBIN pecypc]. - Pexxum gocTyna:
https://minsk.strongpeople.ru/silovye-trenazhery/tumik-brusja-press/gravitron-
aerofit-it902/. - fara goctyna: 28.02.2024. '

3 T'vnepakcTeH3ns DFC SUB028 [3neKTpOHHbI pecypc].' - Pexum

AocTyna: https ://driada-sport.ru/ silovye-trenazhery-w/ skami;i-étoyki/
giperekstenziya/giperekstenziya-dfc-sub028/. - Aata goctyna: 01.04.2024.
4 FOCT 11738-84. BWHTbI C  UMAMHAPUYECKOH  rOMOBKOW W

LLECTUIPaHHbIM  YraybiieHMeM MoA K1Y  Kiacca TOYHOCTU a. KOHCTpyKUua U
pasmepbl. - Beeg. 01.01.1985. - MexrocyaapctBeHHbld ctaHaapT CCCP. - M.,
1999. -8 c.

5 Xapaktepuctukn ctanm  HOKn  [OneKTpoHHbIA  pecypc]. - Pexum
poctyna: https://metal.place/ru/wiki/10kp/. - Oata goctyna: 02.03.2024.

6 XapakTepuctmknm ctanu  Mapku CT2cn  [SNeKTPOHHbIA  pecypc].-
Pexxum poctyna: https://resursmsk.ru/st2sp. - fata goctyna: 02.03.2024.

7 MpeunsmoHHaa LWwapuko-BuHToBas nepefada BNFN 4005-4,5 THK
[GnekTpoHHbI  pecypc]. - Pexum  pgoctyna:  https://promxolding.ru/sistemy-

linejnogo-peremescheniya/precizionnaya-shariko-vintovaya-peredacha-bnfh-4005-
4-5-thk. - Oata goctyna: 05.03.2024.

8 MpeunsmoHHada Wwapnko-snHToBas nepefayva DIK 3205-6 THK
[2nekTpoHHBbI pecypc]. - Pexxum gocTyna: https://promxolding.ru/sistemy*
linejnogo-peremescheniya/precizionnaya-shariko-vintovaya-peredacha-dik-3205-

6-thk. - [ara goctyna: 05.03.2024. #

9 LLlapuko BuHTOBas nepedada SFU [IneKTPoHHbI pecypc]. - Pexum
poctyna:  http://podshipnik.spb.ru/shariko_vintovaya peredacha_sfu.html. - [aTa
poctyna: 05.03.2024.

10 MeTumku [2neKTPOHHBI pecypcl]. - Pexxum foctyna:

http://www.dominik-chel.ru/pages/statja-3—metchiki. - Oata goctyna: 05.03.2024.

11 6P12 - CTaHOK KOHCO/NbHO-(PPe3epHbI BEPTUKA/IbHBIA [DNEKTPOHHBIN
pecypc]. - Pexum pgoctyna: https://stanki-katalog.ru/sprav_6rl2.htm. - [ara
poctyna; 05.03.2024.

12 6H81 - cTaHOK KOHCO/bHO-(Ppe3epHbIli C MOBOPOTHBLIM CTO/IOM
[2neKTpoHHBIN pecypc]. - Pexxkum gocTyna: https ://stanki-
katalog.ru/sprav_6n81 .htm. - [ata goctyna: 05.03.2024.
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13 2H155 - cTaHOK pafuasibHO-CBEpP/IU/bHBIA [DNeKTPOHHbIA pecypc]. -

pexum  poctyna:  https://stanki-katalog.ru/sprav_2nl55.htm. - [arta pgoctyna:
05.03.2024.

14 2H118 - CTaHOK BEPTMKa/IbHO-CBEP/IU/IbHBIA [3NEKTPOHHBIA pecypc].
-Pexxum  poctyna:  https://mashinform.ru/sverlihiye-stanki/21/2nl18.shtml. - [ara

poctyna: 05.03.2024.

15 T'OCT 831-75. MNoAWNNHUKK LLAPUKOBbIE paanaibHO-YNOpHbIe
‘0fiHOpsiiHbIe. Tunbl N 0CHOBHbIE pa3mepbl. - Beea. 01.01.1977. ) -
MeXrocyaapcTBeHHbIV cTaHAapT. - CtaHgapTuHgopm, 2005. - 13 . :

16 17HS4401, LWarosbin MmoTop, 1.5A, dnaHey 42vMm ° (Nema 17)
[OnekTpoHHbI  pecypc]. - Pexum  goctyna:  https://www.chipdip.by/product/
17hs4401. - Oata goctyna: 07.03.2024.

17  Stepper Motor JK42HM48-1684 400 steps 3,0V/I,68A/0,43Nm
[3nekTpoHHbIN pecypc]. - Pexxum goctyna: https://botland.store/stepper-motors/3606-
stepper-motor-jk42hm48-1684-400-steps-3 Ov 168a043nm-59044223 59331 .html. -
Hata poctyna: 07.03.2024. \

18 FOCT 23831-79. PemMHM nnockve nNpuBOAHbLIE PE3NHOTKaHEBbLIE.
TexHuueckne ycnosus. - Beef. 01.07.1980. - MexXrocyaapCTBEHHbIA CTaHAapT. -
CraHgapTtuHpopm, 2005. - 13 c.
| 19 FOCT 20836-75. Koxka TexHW4yeckas. TexHuyeckue ycnosus. - Beef.
01.07.1977. - MexrocypaapcTBeHHbIN cTaHgapt CCCP. -M., 1988. - 10 c.
| 20 roCT 6982-75. PeMHu NpUBOAHbIE XnonyatobyMaxHble
Le/NIbHOTKaHble NponuTaHHble. TexHuyeckue ycnosudA. - Beep. 01.07.1977. -
MexxrocyaapcTBeHHbI ctaHaapT CCCP. -M., 1980. - 12 c.

21 FOCT 1284.1-89. PeMHM NPUBOAHbIE KTMHOBbIE HOPMa/bHbIX CEYEHWIA.
OcCHOBHbIe pa3mepbl U MeToAbl KOHTpoNA. - Beea. 01.01.1991. =
MexXrocyaapcTBeHHbI cTaHaapT. -M., 2001. - 10c.

22 PemeHb nnockuini PS-250 [DGneKTpoHHbIA pecypc]. - Pexum pgoctyna:
https://promlenta.by/catalog/remni/remni-ploskie/ps-250/. - AaTa goctyna: 09.03.2024.

23 MOCT 15150-69. MaluuHbl, Npubopbl U Apyrue TeXHUYECKUe M3aenvs.
VcnonHeHnss ans  pas/iMyHbIX — KAMMaTUYeCKUX  parioHoB.  KaTeropuw, ycrnoBus
aKcrnyaTaumm, XpaHeHUs 1 TPaHCMOPTMPOBaHUA B YaCTU BO3AENCTBUS KIMMATUYECKNX
(hakTOpoB BHeLUHeW cpefbl (C N3meHeHusimm N 1, 2, 3, 4, 5). - Beeg. 01.01.1971. -
MeXrocyaapcTBeHHbIV cTaHAapT. - CtaHAapTuHgopm, 2006. - 57 c.

24 FOCT 14254-2015. CteneHu 3aWuThbl, 06ecrneymBaeMble 060/104KamK
(koa IP). - Beea. 01.03.2017. - MexrocyaapCTBeHHbI CTaHAAPT. -
CraHgapTtuHpopm, 2019. - 35 c.

25 FOCT 7798-70. BonTbl C LWIECTUIPAHHON rOIOBKOM FOCTKacca TOYHOCTU
B. KoHcTpykums u pasmepbl. Beeg. 01.01.72. - MeXrocyapCTBeHHbIA CTaHaapT
CCCP. - CraHgapTuHdopm, 2010. - 9 c.
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26 FOCT 5915-70. TlaWikym LecTUrpaHHble Knacca TOYHOCTM  B.
KoHCcTpykums 1 pasmepbl. - Beed. 01.01.1972. - MexrocyapCTBeHHbIA CTaHAapT.
- CtaHgapTuHgopm, 2010. - 4 c.

27 MuKpoKOHTpOnnepbl  Atmel [OnekTpoHHbIA  pecypc]. - Pe)Kl/IM
poctyna: https://voltig.ru/wiki/atmel-microcontroller/. - Aata goctyna: 12.03.2024.
28 1.3" Serial: UART/I2C/SPI  128x64 . OLED Display White

DS128640LED-3W(CN) [3neKTpoHHbIN  pecypc]. - Pexxkum gocTyna:
https://www.digole.com/index.php?productID=550. - [lata goctyna 12.03.2024.

29 ONEKTPOHHbLIN  KOMMNOHEHT «PCD8544» [OneKTpoHHbIA  pecypc]. -
Pexxum poctyna:  https://www.chipfind.ru/datasheet/philips/pcd8544.htm. -- [ara
poctyna 12.03.2024. ~

30 [OpaiiBep warosoro asuratens, DRV8825 [3neKTpoHHbIA pecypc]. -
Pexxum  poctyna:  https://iarduino.ru/shop/Expansion-payments/drayver-shagovogo-
dvigatelya-drv8825.html. - Aata goctyna 15.03.2024.

31  [paiisep warosoro asuratens A4988 [SneKTpoHHbIN pecypc]. - Pexxum
Aoctyna: https://3d-diy.ru/wiki/arduino-moduli/drajver-shagovogo-dvigatelya-
a4988/. - [lata goctyna 15.03.2024.

32 Crabunusatop HanpsxeHust LM7805 TO-220 [D1eKTPOHHbIi

pecypc].- Pexxum goctyna: https://arduino.ua/ru/prodl844-stabiIizator-
napryajeniya-Im7805-to-220. - [ata goctyna 16.03.2024.
33 LT1086 Series [OnekTpoHHbIM pecypc]. - Pexum  goctyna:

https://www.analog.com/media/en/technical-documentation/data-sheets/1086ffs.pdf. -
[ata foctyna 16.03.2024. '
34 TXS0108EPWR, [Mpeobpasosatenb nornyeckoro yposHs, 8BIT NON-
INV  TRANSLTR [TSSOP-20] [OneKkTpoHHbI pecypc]. - Pexum pgoctyna:
https://www.chipdip.ru/product/txsO 108epwr-2. - flata goctyna 17.03.2024 -
35 BakymeHKo, B./. KpaTkuii crnpaBOYHMK KOHCTPYKTOpPa HeCTaHAapTHOro
obopygosaHusa: Tom 2 / B.W. BakyMeHko. - M: «MalunmHocTpoeHne», 1999. - 222 c.

36 FOCT 24705-81. OCHOBHble: HOpPMbl B3aMMO3aMeHSeMOCTU. Pe3bba
meTpuyeckad. OCHOBHble pasmepbl. - Beea. 01.01.1982. — MexXrocyaapCTBEHHbIN
ctaHpaptT CCCP. - M., 1982. - 12 c. )

37 FOCT 11284-75. OTBepCTUs CKBO3Hble TMOA4 KPenéxHble [AeTann.
Pasmepbl. - Bseg. 01.01.1977. - MexrocygapcTBeHHbIi cTaHgapT CCCP. -
M, 1977.- 16 c.

38  CTBb1879-2008. 3aTsikka pe3bb0oBbIX coefHeHUI. - Beeg. 01.12.2008.-
FOCCTaHE,apT. - MinHck, 2008. - 13 c.
39 KoahduumeHTbl CBapHbIX COeANHEHNS [SNEKTPOHHBIN pecypc]. - Pexxnm

focTtyna: https://edu.truboprovod.ru/kbase/doc/start/\WebHelp_ru/Welds.htm. - [ata
poctyna: 18.03.2024;
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40  Crtanb T5K10 [GneKTpoHHbIN pecypc]. - Pexxum goctyna:
https://hardhub.ru/spravochniki/marki-stali-i-splavov/splavy-tverdye-spechennye/
show/t5kl0/. - AaTa goctyna: 19.03.2024.

41 CnpaBo4YHKK No 06paboTKe MeTa/10B pe3aHeM. AbpamosB @.H. v ap.-
K.: TexHuka, 1983. - 239 c.

42 CnpaBOYHMK TexHoora-mMaimHocTpoutens. B asyx Tomax. T.2. Nog

pea. A.I'. Kocnnosoii n P.K. MewlepsikoBa. - M.: MalumHocTpoeHme, 1985. - 496 c.

43 TokapHblii cTaHoK CT 16k20 [OneKTpoHHbIA pecypc]. - Pexum
poctyna:  https://16k20.ru/catalog/tokamye-stanki/st-16k20/. -  [lata  fgocTyna:
20.03.2024.

44 MeTofMyeckne ykasaHWs MO BbINOSHEHUKO 3KOHOMMUYECKOro paspgena

OVNIOMHOTO  MPOEKTUPOBaHWUSA  A4/18  CTYLEHTOB  TEXHWYECKUX  CreumanbHOCTeN
npnbopocTponTenbHOro akynsteta BHTY. - MuHck, 2014. - 46 c.

45 CaHuTapHble HOpMbI 1 MpaBuna «TpeboBaHUA K MUKPOKIMMATY ba6oq|/1x
MeCT B MPOU3BOACTBEHHbLIX U OQUCHLIX MOMELLEHUAX», YTB. MOCTaHOB/IEHVEM
MwuHucTepcTBa 34paBooxpaHeHns Pecny6nuku Benapycb oT 30.04.2013 Ne 33. -
MuHck, 2016. - 19 c. ‘

46 CHB 4.02.01 - 2003. OTonneHue, BEHTUNAUMSA U KOHAULMOHMPOBaHMe
Bo3gyxa. - Bsea. 30.12.2009. - MwuHCK: MUHUCTEPCTBO  apXUTEKTYpPbl U
cTpouTenscTea Pb. - MuHck, 2009. - 82 c. '

47 Llym Ha paboumx MecTax, B TPaHCMOPTHbIX CPeAcTBax, B MOMELLEHMAX
XWNbIX, 0OLLECTBEHHBIX 34aHWUI 1 Ha TEPPUTOPUM XKMUNOI 3acTpoirkn. CaHlMnH Ne 115
oT 16.11.2011: yTBepXAeHbl MNOCTaHOBNEHMEM MUHUCTEPCTBA 34PaBOOXPaHEHUSA
Pecny6nnku Benapycb o1 16.11.2011 Ne 115. - MuHck, 2015. - 20 c. |

48 TpeboBaHMSi K NPOW3BOACTBEHHOM BMOpauMK, BUOpPaUMKM B XKWMbIX
MOMELLEHUAX, aAMUHUCTPATUBHBIX U OBLIECTBEHHbIX 3faHuAX: CaHUTapHble npasuna
N Hopmbl. CaHlnH Ne 132 ot 26.12.2013: yTBepXKAeHbl MNOCTaHOB/IEHNEM
MWHMCTEPCTBA 3ApaBOOXpaHeHust Pecny6nuku benapyck oT 26.12.2013 Ne 132. -
MuHck, 2013. - 16 c.

49 CH 2.04.03-2020. EcTtecTBeHHOE W WCKYCCTBEHHOE OCBeLleHne /
 MUHWCTEpPCTBO  apXMTeKTypbl 1 CTpouTenbctBa  Pecny6numku  benapych. —
OdmumanbHoe n3gaHne. - BeeéH BnepBble (C 0TMeHOM ¢ oTMeHoW TKIM 45-2.04-153-
2009 (02250)). - MuHck, 2021.- 86 c.

50 TKI 427-2012. [MpaBuna TexHUKM 6e30MacHOCTX NpW  3KChayatauun
3NEKTPOYCTaHOBOK /  MWHUCTEPCTBO  3HepreTMkn  Pecny6nukn  benapycb. -
OdmupmanbHoe n3gaHue. - MuHck: MuHaHepro, 2013. - 146 c.

51 TKIM 474-2013 KaTeropypoBaHue TMOMELLEHNA, 3[4aHUA W HaPY>XHbIX
YCTAHOBOK " MO B3PbIBOMOXapHOM W MNOXapHoi onacHocT / MUWHWUCTEPCTBO MO
ypesBblyaliHbIM CUTYyaLmam Pecny6nnku Benapyck. - MuHck, 2013. - 53 c.
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