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PEDEPAT

AvnnomHbin - npoekt: 97 c¢., 36 puc., 22 Tabn.,, 65 WCTOYHWUKOB, 6
MPUTOXKEHNIA.

VMHTEPAKTVBHBIE BOPOTA, PAMA, YIOJIKOBbIA MPO®W/Ib,
MEPEKNALUHA, MAIAHKA MOMNEPEYHASA, LUTAHIA, MAAHKA
MPOOOJIbHAA, UYBCTBUTE/IbHbIN CErMEHT, TBEPOOTEJIbHAA
MOZAE/b

OO6beKTOM pa3paboTKM SABNAETCA MEXAaTPOHHOE YCTPOMCTBO WHTEepPaKTUBHbIE
BOpOTa AN MUHU-(hyT6ONA.

Llenbto  AMNNOMHOrO  MpoekTa — ABMSeTCA  pa3paboTka  KOHCTPYKLMU
WHTEPAaKTMBHbLIX  BOPOT AN MWHU-(hyTOona.  PaspaboTka  Npou3BOAUTCA B
COOTBETCTBUM C  K/IMMATMYECKUM UCMOSHEHWEM Y2, nblnesnarosawmron IP51.
[abapuTHble pas3Mepbl WMHTEPAKTUBHBLIX BOPOT [ANA  MUHU-(DyTOONa He  [O/DKHbI
npesbiwaTs 3100x2100x100 mm, Macca He 6onee 65 Kr.

B xofe BbINOMHEHUA AWMJOMHOrNO npoekTta ObiNM BblGpaHbl M 0GOCHOBaHbI
matepuasbl  KOHCTPYKLUMM B COOTBETCTBMM C  TpeboBaHMAMM K  YC/IOBUAM
aKCN/yaTaumMu:  Hecywas  KOHCTPYKUWMA  U3roTaB/IMBaeTCaA U3 a/IlOMUHMUEBOIO
cnnasa AA31.

Pe3ynbTaT pacyérta CBapHOro LBa Ha MPOYHOCTbL: Mpu 3agaHHbIX EM 500 H,
YCNOBME MPOYHOCTU  BbIMNOMHAETCA. HagéXHOCTb CBapHOro LWBa, WUCX0AA U3
YCNOBWUA NPOYHOCTU cocTasnfeT 35,7 MI1a, UTo COOTBETCTBYET HOPMaM.

PaccuMTaH  HEOGXOAWMbIi ~ MOMEHT  CWMbl  3aBMHUMBAHMA  6GO/TOBbIX
CoeHEHWIA. [INa HafEXHOTo COeAVHEHUS C Pamoil railkm Heo6X0oAMMO 3aKpYTUTb
C MOMEHTOM 3aBuMHuYMBaHMA 23,13 Hxm. Takoe ycuive MOXHO 06ecneyunTb
ANHAMOMETPUYECKMM K/TIKOYOM WIN CTaHAAPTHBIM raeyHbIM KNHYOM.

Mpn nomowWM CUCTEMblI aBTOMAaTMYecKoro npoektuposaHusa  SolidWorks
2021 paspaboTaHa TBepAoOTeNbHas  MoOAeNb  TpPeHaxépa, paboume  YepTexu
YrofKoBOro  npotwng,  LBeffepa, MAaHKXW  MOMEPeYHOr,  LTaHru,  MAaHKK
MPOLO/ILHON, CerMeHTa, MPY>XNUHHOTO 3/IEMEHTA, COOpOYUHbIe YepTEXM
YyBCTBUTE/IbHOrO CErMeHTa Y MHTEPAKTMBHbIX BOPOT.

Mpy nomowy rpauyeckoro pefakropa anekTpuyeckmx cxem Splan7 6binu
pa3paboTaHbl  (DYHKUWOHaNbHAas WM MPUHUMNUAIbHAA — 3/IEKTPUYECKME  CXEMbI
WHTEPaKTUBHbLIX BOPOT 4151 MUHKU-(hyT6ONA.

o OnpegeneHbl Cce6ecTOMMOCTL MPOM3BOACTBA pa3paboTaHHOro YCTpoMCTBA U
MEPONpUATUA MO  MPOU3BOACTBEHHOW  CaHWTapuW, TexHWKe 6e30macHoOCTM U
MPOTUBOMOXKapHOM 6e30MacHOCTM MPK AKCNyaTauum TpeHaxkepa.

O6nacTbio NPUMEHEHNSA ABNAETCHA CMOPTUBHAA TEXHUKA.
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CMCOK NCMO/Ib3OBAHHOW JINTEPATYPbI

1. Pa3vep ¢yT60MbHbLIX BOPOT: CTaHAapTbl YE®A [OneKTpoHHbIA pecypc].
- Pexum poctyna: https://alfasport.by/razmer-futbolnyh-vorot-standarty/. - [ata
poctyna: 16.03.2024.

2. ®yT60NbHOE TPEHUPOBOYHOE o0b6opyaoBaHMe. CeTKM Ans CcTpenbbbl Mo
MULLEHAM [2neKTpOHHBI pecypc]. - Pexxum foctyna:
https://www.joom.ru/ru/products/657742b42ebaa50176d01042. - [laTa gocTyna:
19.04.2024.

3. VHTepakTVBHble BOpOTa [DNEKTPOHHbLIA pecypc]. - Pexum pgoctyna:
https://pro-interactive.ru/shop/interaktivnyie-vorota/. - flata goctyna: 16.03.2024.
4, METEORIT  MHHOBaUMOHHbLIA  (yTOONbHBIA  ATTPaKLMOH-TPEHAXKEP

[GnekTpoHHbI pecypc]. - Pexum poctyna: https://ppt-online.org/230802. - [aTta
poctyna: 10.03.2024.

5. TOCT 13229-78 Tllpowmnn cTanbHble THYTble 3eToBble. CoOpTameHT. -
Beeg. 01.01.1980. - MexrocyaapCTBeHHbIN cTaH4apT. - M., 1989 - 6 c.

6. FOCT 8617-2018 [peccoBaHHble npoUAM U3 AIOMUHUA  U©
aNloMNHKEBBLIX criasoB. - Beef. 01.03.2019. - CraHgaptuHgopm. - M., 2019. -
24 c.

7. TOCT 14771-76 [lyroBad cBapka B 3aﬂ.LMTHOM raze. CoefnHeHNs

cBapHble. OCHOBHble TuUMbl, KOHCTPYKTVBHble 3/IEMEHTbI U pa3mepbl. - Bseg.
01.01.1977. - CtaHgapTuHgopM. - M., 2007. - 39 c. )

8. CTsKHOW  peMeHb  [ONEKTPOHHbLIA  pecypc]. - Pexum  pgocTyna:
https://aprila.by/pricepy/oborudovanie/remen-styazhnoj-3t-Im-35mm. - [Jata
poctyna: 16.03.2024.

9. FOCT  4784-2019  ANOMUHWIA N cnnaebl  NOMUHMEBLIE

aedopmupyemble. Mapkun. - Beed. 01.09.2019.*- CraHgapTuHgopm. - M., 2019. -
36¢.

10. TOCT 9.301-86 EpunHas cuctema 3aLLI|I/ITI:>-I 0T KOPpO3UN W CTapeHus.
MOKpbITUA  MET&/IIMYECKME W HeMeTa/l/IMYeckne  HeopraHuueckue.  O6uyme
Tpe6oBaHua. — Baep. 30.06.1987. - CraHgapTuH(opm. - M., 2010. - 16 c.

11.  AntomuHuin 1100 [SneKTpoHHBIA pecypc]. - Pexum goctyna:
https://alloysintl.com/ru/inventory/aluminum-alloys-supplier/aluminum-1100/. -
[aTa pgoctyna: 16.03.2024. -

=12, Xumunuyeckuid coctaB A3l u  (u3nyeckme CBOWCTBA [INEKTPOHHBIA
pecypc]. Pexxum goctyna: https://nfmetall.ru/articles/50.html. - Aata goctyna:
16.03.2024.


https://alfasport.by/razmer-futbolnyh-vorot-standarty/
https://www.joom.ru/ru/products/657742b42ebaa50176d01042
https://pro-interactive.ru/shop/interaktivnyie-vorota/
https://ppt-online.org/230802
https://aprila.by/pricepy/oborudovanie/remen-styazhnoj-3t-lm-35mm
https://alloysintl.com/ru/inventory/aluminum-alloys-supplier/aluminum-1100/
https://nfmetall.ru/articles/50.html
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13. Topb6auesuy, A. . KypcoBoe nNpPOEKTMPOBaHME MO TEXHOIOrUK
MalLMHOCTPOeHNSA: y4yeb, nocobue ans By3oB. B. A. Lkpen / A. ®. lNopb6ouesuy -
5-e n3paHue. - M.: 000 NI «AnbsiHe», 2007. - 256 c.

14.  MHorownuHaenbHble ¢pe3epHble CTaHKM [DNEKTPOHHBIA  pecypc]. -
Pexxum  pgoctyna:  https://mirstankov.com/mnogoshpindelnye-frezemye-stanki/. —
Hata poctyna: 16.03.2024.

15. YHuBepcabHbIiA M3MEPUTENbHbINA MHCTPYMEHT [DNEKTPOHHBLIN pecypc].

— Pexwum pgoctyna: https://stanko-group.net/product-category/izmeritelnoe-
oborudovanie/universalnyy-izmeritelnyy-instrum/. — [ata goctyna: 16.03.2024.

16. KOHTponbHble onepaumn [ANEeKTPOHHbIN pecypc]. - Pexum pgoctyna:
https://ozlib.com/873722/tehnika/kontrolnye_operatsii. - [ata goctyna:
16.03.2024.

17. MOCT 2789-73 LlepoxoBatoCcTb MoBepxHOCTU. [lapameTpbl U
XapaktepucTuku. - Beea. 01.01.1975. - CtaHgapTuHgopm. - M., 2018. - 7 c.

18. FOCT 30893.2-2002 «O6wwme pgonycku. Jlonycksm ¢opmbl U
PacrofioKeHNA  MOBEPXHOCTEN»  [DNEKTPOHHbIN  pecypc]. - Pexum  pgoctyna:
http://vsegost.com/Catalog/58/5889.shtml. - [lata goctyna: 16.03.2024.

19. MeTofbl a/IFOMUHNEBOI 3KCTPY3MU [DNEKTPOHHLIN pecypc]. - Pexkum
aoctyna: https://www.damatool.com/ru/hizmetlerimiz/16-
%D0%9C%D0%B5%D 1 %82%D0%BE%D0%B4%D 1 %8B-

%D0%90%D0%BB%D 1 %8E%D0%BC%D0%B 8%D0%BD%D0%B8%D0%B5
%D0%B2%D0%BE%D0%B9- '
%D0%AD%D0%BA%D 1 %81 %D 1 %82%D 1 %80%D 1 %83%D0%B7%D0%B8%
D0%B8.html. - fata goctyna: 16.03.2024. :

20. Bwugbl MexaHu4yecko/ 006pabOTKM MeTansioB [DNeKTPOHHbIM pecypc]. -
Pexxum goctyna: https://profstal.by/stati/vidyi-mexanicheskoj-obrabotki-metallov.

- [arta goctyna: 16.03.2024. ,

21. T[opu3oHTaNbHO-(PEe3epHbIA  CTaHOK “6P82r [3neKTpoHHbIN  pecypc]. -
Pexkum gocTyna: https://rustan.ru/t_310_6t82g.htm. - [lata gocTyna: 16.03.2024.

22. ®pesa pguckoBad oTpe3Hass P6M5 [3neKTpoHHbIN pecypc]. - Pexum
poctyna: https://turens.by/instrument/13731.html. - [data goctyna: 16.03.2024.

23. TOCT 28527-90 ®pe3bl AMCKOBble TPEXCTOPOHHME. Tunbl U pasmepsbl. -
Beeg. 01.01.1991. - CraHgapTuHdgopm. - M., 2008. - 11 c.

24. CTaHOK BepTuKa/bHO-(pe3epHbIi 6P12 [SneKTpOHHBIN pecypc]. -

Pexxum foctyna: https://vseostankah.com/frezemye-stanki/6rl2-tehnicheskie-
harakteristiki-pasport-shemy.html. - Aata goctyna: 16.03.2024.
25. ®pe3a KoHUeBasi P6M5 [DneKTpoHHbIN pecypc]. - Pexum pgoctyna:

https://turens.by/instmment/10344.html. - flata goctyna: 16.03.2024.


https://mirstankov.com/mnogoshpindelnye-frezemye-stanki/
https://stanko-group.net/product-category/izmeritelnoe-
https://ozlib.com/873722/tehnika/kontrolnye_operatsii
http://vsegost.com/Catalog/58/5889.shtml
https://www.damatool.com/ru/hizmetlerimiz/16-
https://profstal.by/stati/vidyi-mexanicheskoj-obrabotki-metallov
https://rustan.ru/t_310_6t82g.htm
https://turens.by/instrument/13731.html
https://vseostankah.com/frezemye-stanki/6rl2-tehnicheskie-
https://turens.by/instmment/10344.html
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26. TOCT 32831-2014 ®pesbl KOHLUEBble C LUWIMHAPUYECKAM, KOHUYECKUM
XBOCTOBMKamMW U XBOCTOBUKOM KOHYCHOCTbIO 7:24. Pa3mepbl. - Beeg. 01.01.2016.
- CtaHgapTuHgopm. - M., 2020. - 16 c.

~ 27. OTAMYMe MOHOMUTHOTO MOMNKapBOHATa OT OpreTekna [SNeKTPOHHBIN
pecypc]. - Pexxum goctyna: https://dacha2000.ru/otlichie-monolitnogo-
polikarbonata-ot-
orgstekla# :~:text=%D0%9B%D0%B8%D 1 %81 %D 1 %82%20%D0%BE%D 1 %80
%D0%B3%D 1 %81 %D 1 %82%D0%B5%D0%B A%D0%BB%D0%B0%20%D0%
B A%D 1 %80%D0%B5%D0%BF%D0%BA%D0%B8%D0%B9%20%D0%B8%2
0%D0%BC%D0%BE%D0%B6%D0%B5%D 1 %82,%D0%9F%D0%BE%D0%B
B%D0%B8%D0%BA%D0%B0%D1 %80%D0%B 1 %D0%BE%D0%BD%D0%B
0%D 1 %82%20%D0%B 1 %D0%BE%D0%BB%D0%B5%D0%B5%20%D0%B3
%D0%B8%D0%B 1 %D0%B A%D0%B8%D0%B9%2C%20%D 1 %87%D0%B5%
D0%BC%20%D0%BE%D 1 %80%D0%B3%D 1 %81 %D 1 %82%D0%B5%D0%B
A%D0%BB%DO0%BE. - faTa gocTtyna: 29.03.2024.

28. MOHONUTHbIV NONNKaP6OHAT [SNEKTPOHHbIN pecypc]. - Pexum
aocrtyna: https://udachi.by/polikarbonat/monolitnyj-polikarbonat-15 mm-
prozrachnyj-borrex-1250x2050/. - fata goctyna: 29.03.2024.

29. OprcTtekno CO 120 K [OneKTpoHHbIN pecypc]. - Pexxum goctyna:
https://vitahim.ru/catalog/polimemye_materialy/orgsteklo so |20 k/. - Nata
poctyna: 29.03.2024.

30. Kak ncnonb3oBath CTSHXXHON peMeHb [DNeKTPOHHbIN pecypc]. - Pexxum

Aoctyna: https://sevzapkanat.com/info/news/styazhnye-remni-rukovodstvo-po-
ekspluatatsii/. - Aata goctyna: 24.03.2024.
31. O CTAXHbIX PEMHAX [OneKTPoHHbI pecypc]. - Pexum pgocTyna:

https://gpservis.by/articles/o-styazhnyh-renmyah. - [lata goctyna: 24.03.2024.
32. ABS-nnactnk VH-0810 [3neKTpoHHbI pecypc]. - Pexum goctyna:

https://www.polymersale.ni/goods/51241004- *?
abs plastik starex vh 0810 Samsung cheil industries. - Jata goctyna:
29.03.2024. '

33. ABS-nnactuk PT-0175 [OnekTpoHHbIA pecypc]. - Pexum fgoctyna:
https://www.inpolimer.ru/about/2205/abs-plastik-pt-
0175%utm_referrer=https%3A%2F%2Fwww.google.com%?2F. - [lata goctyna:
29.03.2024.

34. ABS-nnactnk ASA{Etemal) [OneKkTpoHHbIA pecypc]. - Pexum pgoctyna:
https://3dsfera.by/for-model-developers/additional-equipment/etemal-plastik-rec-
1.75Tw/. - Aata goctyna: 29.03.2024.

35. Camokneawmecss MneHOYHble MaHenu  ynpaeneHuUs  [ONeKTPOHHbIN
peCypc]. - Pexum poctyna: https://www.zska.by/ru/katalog/paneli-upravleniya/41-
gibkie-paneli-upravleniya. - ata goctyna: 29.03.2024.


https://dacha2000.ru/otlichie-monolitnogo-
https://udachi.by/polikarbonat/monolitnyj-polikarbonat-15
https://vitahim.ru/catalog/polimemye_materialy/orgsteklo_so_l
https://sevzapkanat.com/info/news/styazhnye-remni-rukovodstvo-po-
https://gpservis.by/articles/o-styazhnyh-renmyah
https://www.polymersale.ni/goods/51241004-
https://www.inpolimer.ru/about/2205/abs-plastik-pt-
https://3dsfera.by/for-model-developers/additional-equipment/etemal-plastik-rec-
https://www.zska.by/ru/katalog/paneli-upravleniya/41-gibkie-paneli-upravleniya
https://www.zska.by/ru/katalog/paneli-upravleniya/41-gibkie-paneli-upravleniya
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36. XapakTtepuctukn Arduino Mega 2560 [OneKTpoHHbIA pecypc]. - Pexum
poctyna: https://arduino.ru/Hardware/ArduinoBoardMega2560. - [lata gocTtyna:
24.03.2024.

37. XAPAKTEPUCTUMKWM ARDUINO MEGA [3neKTpoHHbIM pecypc]. -
Pexxum  goctyna:  https://rxtx.su/mikrokontrollery/arduino/arduino-mega-2560-r3. -
[aTa pgoctyna: 24.03.2024.

38. KHOMKM TaKToBble W MepeknoyaTenn [INEeKTPOHHbIA pecypc]. - Pexxum
poctyna: https://planar.spb.ru/switching-button. - [lata goctyna: 24.03.2024.

39. KLS7-TS1202-4.3-180 TakToBblii  nepek/oyate/ib  [ONeKTPOHHbIN
pecypc]. - Pexum pgoctyna: https://www.chipdip.by/product/sdtx-210-n. - [data
poctyna: 24.03.2024.

40. Datasheet KLS7-TS1202 12x12 Tact Switch Series [3NeKTPOHHbIiA
pecypc]. - Pexum pgoctyna: https://static.chipdip.ru/lib/972/DOC002972833.pdf. -
Jata poctyna: 24.03.2024, ‘

41.  Tlbe3omsnyyatenb HeEMNPEPbIBHOTO 3BYKa [JNEKTPOHHBIA pecypc]. -
Pexxum  pgoctyna:  https://3d-diy.ru/product/pezoizluchatel-zvuka-na-95db. - [Jara
poctyna: 24.03.2024.

42. SMA-17-P10, 17 mm, lbe3ousnyyaTeslb C reHepaTopoM [INEKTPOHHbIN
pecypc]. - Pexum pgoctyna: https://www.chipdip.by/product/sma-17-pl0. - Jata
poctyna: 24.03.2024. |

43. Datasheet SMA-17 Multi-Application buzzer [OneKTpoHHbIW pecypc]. -
Pexxum  poctyna:  https://static.chipdip.ru/lib/116/D0OC032116360.pdf. - [Jara
poctyna: 24.03.2024.

44. Tailig NO aapecHOW CBETOAMOMAHOW feHTe [9neKTp0HHb||7i pecypc]. -
Pexxum gocTyna: https://alexgyver.ru/ws2812_guide/. - [lata goctyna: 24.03.2024.

45. AfpecHble cBeTOAMOAHbIE NeHThbl 2811, 2812, 2813. OnucaHune
MOAK/HYEHMS, OTINYMS [DNEKTPOHHbIN pecypc]. - Pexxum AocTyna:
https://led4light.by/2018/09/20/2584/. - Oata g6cTyna: 24.03.2024.

46. INenTa SP1-5000P-RAM 12V RGB (5060, 150 LED xI) [9neKTpOHHbI
pecypc]. - Pexxum aocTyna:
https://ledpremium.by/catalog/begushchaya_volna/lenta_spi_5000p_ram_12v_rgb
_5060_150 led xl/. - Aata gocTtyna: 24.03.2024.

47. Bluetooth HC-06 Datasheet [OnekTpoHHbIA pecypc]. - Pexum goctyna:
https://html.alldatasheet.eom/html-pdm79032/ETCI/HC-06/805/7/HC-06.htrnl.

- Jata poctyna: 24.03.2024. -

-48. Mopynb Bluetooth HC-06 [3n1eKTpoHHbI pecypc]. - Pexum goctyna:
https://easycraft.by/moduly-bluetooth-hc-06-s-razyemom. - Nata foctyna:
24.03.2024.


https://arduino.ru/Hardware/ArduinoBoardMega2560
https://rxtx.su/mikrokontrollery/arduino/arduino-mega-2560-r3
https://planar.spb.ru/switching-button
https://www.chipdip.by/product/sdtx-210-n
https://static.chipdip.ru/lib/972/DOC002972833.pdf
https://3d-diy.ru/product/pezoizluchatel-zvuka-na-95db
https://www.chipdip.by/product/sma-17-pl0
https://static.chipdip.ru/lib/116/DOC032116360.pdf
https://alexgyver.ru/ws2812_guide/
https://led41ight.by/2018/09/20/2584/
https://ledpremium.by/catalog/begushchaya_volna/lenta_spi_5000p_ram_12v_rgb
https://html.alldatasheet.eom/html-pdm79032/ETCl/HC-06/805/7/HC-06.htrnl
https://easycraft.by/moduly-bluetooth-hc-06-s-razyemom
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49. MopkntoyveHne Arduino Bluetooth moayneit HC-05 HC-06
[OnekTpoHHbIN  pecypc]. - Pexum pgoctyna:  https://arduinomaster.ru/datchiki-
arduino/arduino-bluetooth-hc05-hc06/. - flata goctyna: 24.03.2024.
| 50. Bluetooth mMogyns HC-05 [3neKTpoHHbIN pecypc]. - Pexum pgoctyna:
https://3d-diy.ru/wiki/arduino-moduli/bluetooth-modul-hc-05/. - OaTa goctyna:
24.03.2024.

51. Datasheet HC-05 [9neKTpOHHbIN pecypc]. - Pexwum goctyna:
https;//components| 01 .com/sites/default/files/component_datasheet/HC-
05%20Datasheet.pdf. - [lata goctyna: 24.03.2024.

52.  TOCT  13737-90 Mpodmnn npeccoBaHble  MNPAMOYTO/bHbIE
PaBHOMOMIOYHOIO YrONKOBOrO CEYEHWUS| W3  alOMUHMEBLIX MarHWEBbLIX CM/aBOB.
CopTtameHT - Beeg. 01.01.1992. - N3aaTenbCTBO CTaHAapTOB. - M., 1990 — 19 c.

53. TOCT 13229-78 T[lpowunn TrHyTble 3eToBble. CopTameHT. - Bseg.
01.01,1980. - MexrocygapCTBeHHbI cTaHAapT, - M,, 1989 - 6 ¢,

54. TOCT 11474-76 Tlpodmnu cCTasibHble THYTble. TEXHWYECKMe YCMoBuA. -
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