Munucreperso Hayku 1 BbicuIcro odpazosaiiusi Poccuiickoit Pejieparuu

Derepasibiioe rocyrapeTBenoe 010)EKCTHOC
oOpaszoBarTelbHoe YUPEKICHUC BICIIEI0 00pa3oBamms
«KoMcomoubekuit-Ha-AMype 1ocyJlapCTBEHHbI Y HUBCPCUTCT

Pabora soinonsena 8 CKb «lIpombiiiuieniasi poOoToTeXHUKa U HJIEKTPOHUKA

COI'JIACOBAILIO
Havanpnuk otjiena Olul IKPC
E.M. Jlumurpuajiu

noonics)

« Y » ol 20 25 1.

YTBEPUJIALO

W.o. ipopekyopa 110 HayuHoii padbore,
. 1ipodeccop

- A.B. Kocwmbliiun

JI-p TeXIL.

(ngadnuces)

« &y K 2040

Jlexan ®DY

.C. I'yjinm

— A
(noonuce)

« L6 » OF 208€ 1.

«CueremMa aBToMaTHYCCKOI'O CO3/IAaHHS CMCCeH ChHIY4YHX MaTepuaJioB»

KoMILICKT KOI [CTRYKTOPC KOW J10 KyMCIITallMH

__Cé__ 4.l CH Cyxopykosn

(nodnuces, danida)

Pykosojurens npoekra L/TLZ_Jf | ABH io2s L.11. MBankosa

friodfitcn, damda)
/S

Pyxosomurens CKb

1aCTaBIHMK [IPOCKTa T4 Y L 20 .C. MBamtora
i = it

Tiodnucs, duin) i

Komcomolisek-ia-Amype 2025



Kaprouka 1ipoekra
Cucrema aBTOMaTUYCCKOI'O CO3JIaHMsl CMCCCH ChIITYYMX
MaTepualion -
Texuuueckoe TBOPUECTBO

Haspanue
Tun upoekra
| B Crynenr  (luwyf .0 Tumodees —31196-1
Yuactnuk g opngg e~ H.B Araiosa — Illkoia No35
Mcnonuureny Yuactnuk  feoeaacel M.P Muxaitnos — Jluneit
upu GLI'BOY BO "KuAl'Y"

Hostops 2024 — Mait 2025

CpOK pcalid3aliku

Hcnoib3oBanubie MaTepHAJIbI H KOMIOHCHTBI

_HaHMQI-IOBaHHg - Koymyecrso, mrr. -
Arduino Nano _ A i
. Tewsojarumk HX711 i .
~ Jlpaiiep DRV8825 2
[1laroBpiii JiBUraTCih S 2
[Iposona 20 .




MHUHUCTEPCTBO HAYKK U BhIcHICro obpaszonaiius Poccuiickoit dejiepaliun

DejiepalibHOC 1OCYapCTBEHHOE OI0UKCTHOE
o0OpazoBaresibHOe YUPEK/ICHUE BLICUICIO 00pa3oBatus
«Komcomoisckuit-ia-AMype rocyiapCrBeHIIbIA YHUBEPCUTET

3AJIAHME
Ha pazpadoTKy

Haspanue npoekra: Cucrema aBroMaruuyecKkoro co3/ianus CMeCCH Chlllydux
MaTepualoB.

Hasnauenue: Co3zjlanne CMCCCH ChIITYUYMX MaTepualioB ¢ OrpaHU4CHHBLIM
y4acTHEM 4eJIOBeKa.

O6Gnacte uclosb3oBaius: Pasimunbic 0biactu HPUMCHCHKs: METaluly prusi,
XUMHUYECKasi OTPaCiib, IIPOMBIILICIHOCTD.

dynkuuonanpHoe onucanue poekra: llocie seosa na 1K myknoro KoJium-
yecTBa MaTepuana u3 Oyukepa | u Oynkepa 2, marepuall cchliiaercsi B 00mumi OyH-
Kep.

Texauyeckoe onucanue ycrpoicrsa: LIpoucxomt HpoKpyYuBame 1Hexa s
Oyukepe 1 1 marepual cchiractest 8 00Ut OyHKep, 1H0c/E Yero HaunHaeres 1po-
KpY4YHMBaHMC IIHCKa B OyHKepe 2 ¥ Marepuall cehlliaetcs B o0 OyHkep.

Tpebosanus: Brinoucnue ycrpoicrtsa mpoucxojmt ¢ uctouszosanue K,
yepes rporpamMuyio cpejty Arduino [DE.

[ liman pador:

B - Hanmenosatue pabor Cpoxk _
ITouck pemienus 3aj1a4 JUlsl pealiM3aliu yCcTpoucTna Hosibps, 2024
Pazpaborka mosmsix 3D mojeneil yerpocrsa B cpejie Jlexabps, 2024
Kompas 3D _
Pazpaborka mosbix 3D mojeleit yerpoicrsa B Ccpejic Slusaps, 2024

Kompas 3D -

Coznranue [IPOTOTHIIOB MEXAHUYCCKOM 4acTH Despais, 2024

YCTPOMCTBA M UX TCCTUPOBAIIMC U O'TJ1a)(Ka _
Annaparias peajimsallisl yCTponucTsa Maprt, 2024
Cozmanue Kojla padoThl yCTPOHCTBA W LIPOIPAMMIIO- Arpelis, 2024
anraparHas peajm3alids [IpoeKTa Ha MakeTHon 1iare u

| IpoBEpKa KOPPEKTIOCTH PaboThI.

| Cocrapinienne u 0ohopMIICHHUE JIOKYMCHTAIIUHI Maii, 2025 |



Komm CHTapHH:

[lepeueHns rpadguyeckoro Marepualia:
1. punimunuansuas cxema,

2. CKpHHLIOTBI JIMIIEBOM TaHe) M 1 OJIOK-JHarpaMMbl BUPTYallbHOIO Hpudopa;

PykoBojmrels npoekra = 7 ' E.11. MBankosa

C- /(J{JU.‘?J‘.‘Cb. aania)

Vi




MHHHCTCPC'I‘BO HaYKH M BBICIICIO 06])&3013&1![]{15] Poccuiickoit (DC,][CPHIIHM

Dejiepaibiioe rocylaperBeHHOE 010 KETHOE
oOpasoBaTelIbHOe YUPEkK/ICHHUE BBICIICIO 00pa3oBanus
«Komcomoubekuit-na-Amype rocy/1apcTBEeHHbIH Y HUBEPCUTCT

HACHOPT

«CucreMa aBTOMATHYECKOI'0 CO3/IaHHUsI CMeCeH ChLINNYYHX MaTepHaJIoB»

e A R
PykoBojuTen poeKTa =/ Tkl E.1L MBankosa

&
fnoghiics, danic)

HactaBHuK [1poeKTa = A K0S S1.C. Msamiora

(nodnucs, damec)

Komcomolsek-ta-Amype 2025




1

)

(O8]

Couepxanue

) T s et T s S s e T s Rt s 8
1.1 Haumenosanwue usjieius
1.2 Hammenosanust  JIOKyMCHTOB, Ha  OCHOBAallMM  KOTOPBIX — BEJICTCS

[IPOCKTHUPOBAHIC HBJICIHSL. . ereiriiesieeessisn e s s enaseesseaeseeseeeeeeaeseeaseaseeeseeenes 8
1.3 llepeuens opranu3zaiinii, y4acTByIOUMX B pazpadOTKe U3JCHUS ..ocvvrenensnnn. 3

1.4 Cseytenust 00 HMCHONBL30BAHHBLIX [PH  POCKTUPOBAHUK  HOPMATUBHO-

TEREMTECIUR HOKYIRCETIR vavsivossvesrsiomsmism s v oiss s e perss s v as s 9
Ha3zHaueHMe U TPUHITMIT JIEHCTBUS vvveeeeeeriereeeeeeisieseeesesesssssseeeeeessnsesessnnnseesnneees 10
il e O I T TRNED. .o s s 5 0 5 S S T SRR SR 10
222 OOIatTH HOHonpaoEaNE MBI s e s s A 10
2.3 TIpUHIMIT JICTCTBUSE MBIICIIHS covvvieeeeniriieeeeeiisieeeseeeinseeeeeesessneeeseesseaeesssneens 10
COCTHEB HS NS W KOMTIICRTHOIEE cwv oo s S s s s S s s 11
TeXHUUECKUE XAPAKTCPHCTHKM 1eeeeiuvvrrreernrrereessssnsseseseesasnnsnseesessssneessanssesssnssseees 12

4.1 OcuoBHble TexHuvyeckue xapakrepuctuku wiardopmel Arduino Nano.... 12

4.2 OCHOBHBIC TCXHUYCCKUC XapaKTCpUCTUKM TeH3o arunka HX711 ... 13
4.3 OcHOBHBIC TEXIHHYECKUE XaAPAKTEPUCTUKHN 1AI0BOLO JABHIATCIS .............. 13
PO U2, s s s s 553533 A3 A SO A BB RS 13

DBEVEBES ccimmnnimsinsimiimesmsismssiis s s s it ki 14

5 YCeTpoUCTBO M OHUCAHUC PADOTHI M3JICHMS coverieeiiiieieiieie et ssae s 15
Bid S IONUECTPINO THE RTINS N i S S S S S 15
&1 LInEtdopnts ArcinnG INAND oesemsmmsmmessissm e G (e i 15
5.1.2TeH301aTurK FIXT7 1T oot 16

¥ J 1 aremol pemmmen NErnm 1 oemumesmmssmmmsmessssemmssmsomasmmsmey 16
QLA JIAABED DRIV BBRS iovisuiinsiniosuiosuonio s siaaes s s s ma s s L7

0 Yoo SR e e e R T R R 19
6.1 IlpaBuiia 1 OCOOCHHOCTH PAZMCIICHUST M3JCIHMS coveeeeianiieaeieeieeireieeeeiaaens 19
6.2 MePBI OC30ITACHOCT . ...ceeeeiuurrreeeeeeeeeeeeiasassssesreseeseeeeaeaeaaeeeaesissassseseeeeaassnnees 19

Jlucm
CKE®QIY.1./N.01000000
Wam | lucm. | Ne dokymenma | Moon. | fama.




6.3 IlpaBumiia XpaHcHUSI ¥ TPAHCIIOPTUPOBAHMS ...ccevuuirireirieiiiiiieeeeeeirieeaasanaaeens 20

TIPHUITOTKEHIIE A ... .coonmsrannsasmumnesssmmmnremmmmmnersnsmnn ssssvimansasaresssssssss sosen ssnes s sxss s i a9 5551 21
T IPA G B PR I3 oo s sanmssmss om0 5 S TR WS 22
TIPPITIOFIERTIE B ... o cccecsmmensmummmsmanssonssssmssnnennssmmnssosssssssaysmmny ssnsassssshssisserssibvacsinnes 24
Tluem
CKBE®JY.1.1I1.01000000
Mam,| Mlucm. | Ne dorymerma | Modn. | Hama. 7




1 O0mue noJioxenus

Hacrosiimuii nacuopr siBisiercst JIOKYMEHTOM, [IpeJlHa3HAYCHHBIM  JUIsl
O03HAKOMIJICHUSI C OCHOBHBIMM TEXHMYCCKUMU XaAPAKTCPUCTHUKAMM, YCTPOHUCTBOM,
[IpaBUJIaMHM YCTAaHOBKHU M IKClulyaraluu ycrpoiicrsa «Cucrema aBroMaTniecKkoro
CO3JIaHHs CMECEH CBIIYUYMX MaTEPHAIIOBy (JlallCC «HU3JICIIUCY ).

Ilaciiopr BXO/MT B KOMILIGKT 1ocTaBku u3jienus.  llpexje, uem
[10J1b30BATLCS U3JICIMCM, BHUMATCIBLIIO U3YUUTC LIpaBuila oOpalieiius 1 1opsi)IoK
paboTel ¢ HUM. B cBsi3W ¢ 1nocrossHHONH padoToil 110 yCOBEPHICHCTBOBAHUIO
U3J1eJIMs, TTOBBIIIAIONICH €10 HAJIEKHOCTh M YJIVUILAIONICH YCIIOBUSE DKCILIyaTall|H,
B KOHCTPYKIMIO MOI'YT OBIThH BHCCCILI M3MCHCHUS, [C OTPAKCHIBIC B JIAHHOM
U3JIaHNH.

1.1 Haumenosaunue usjeiins

[Tonnoe nHammenoBanue mzjieius — «Cucrema apTroMaTUYCCKOIO CO3J[AHMs
CMECEeH CHIMYUYUX MATCPHUAIOBY.

1.2 Haumenosanust JIOKYMCHTOB, Ha OCHOBANHH KOTOPLIX BeJCTCst

HPOCKTHPOBANNC H3/IC/IH

IIpoexruponanue «CucreMa agroMaTuyecKoro co3jlatus cMecen ChIy4nX
MaTepUalioB» OCYIICCTBISICTCS Ha OCHOBAHMM TpedoBanuil M 110JIOKEHUM
CIEeAYIOIINX JIOKYMCHTOB:

- 3aj1anue na pazpadorky.

1.3 Ilepeuensn oprauusaiuii, y4acTByiomux B pazpadborke us/ieius

3akazyukoMm 1ipoekra «Cucrema aBTOMATHYCCKOIO  CO3Jlaiusl  CMEceH
CBITyYHMX Marepuaion» ssiisiercs Dejepaisnoe rocy/lapcrseHnoe 010JUKETHOE
obpazoBareiibioe yupekjienue Bbiciero obpasosanus «KoMCOMOIBCKUM-HA-
AMmype rocyjapcrseilbiii  yHUBEPCHTET (Jlajice 3aKa3uMK), HaxXoIuics 1o
anpecy: 681013, Xabaposckuit kpai, . Komcomouinck-1a-Amype, Jlenuna 1p-xr.,

& L1

Jluem
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Ucnosnnuressimu 1ipoekra «CucremMa aBroMaruycCcKoro co3Jlalus CMCeCeH
CBIITY 41X MaTepraloBy SIBJISLIOTCSI Koncrpykropsl CTY/ICHYCCKOI'O
KOHCTPYKTOpPCKOro 01opo «Diiekrpornka u  podororexuuka» (jaiee CKb),
cryaent rpyubst 31190-1 Tumodees J1.0O., yuenuiia MOY COIIL Noe 35 Aranosa
H.B, yuenuxk jutes ipu GI'EOY BO "KuAl'Y" Muxaitions M.P.

1.4 Cgeenust 00  HCHOJB30BAHHBLIX  [PH  HPOCKTHPOBAHNU

HOPMATHBHO-TEXHHYECKHX JIOKYMEHTAX

[lpy  npoekTHpoBaHMKM  UCHOJIL30BAHBl  CICJLYIONIMC — HOPMATHBHO-
TEXHUUYECKHE JIOKYMEHTDI:

['OCT 2.001-2013. Ljmunas cucrema KOHCTPYKTOPCKOW JIOKYMEHTAIIMK.
OO01ue 1mosIoKeHHUSI.

['OCT 2.102-2013. Ljupasi cucremMa KOHCTPYKTOPCKOH JIOKYMEHTAIlUM.
Buipl 1 KOMIUICKTHOCTE KOHCTPYKTOPCKHUX JIOKY MCHTOR.

['OCT 2.105-95. Enumnas cucrema KOHCTPYKTOPCKOM JIOKYMCHTAIIMU.
Ob61mume TpedoBaHust K TCKCTOBLIM JIOKYMCHTAM.

I'OCT 2.610-2006. Ljmnas cucrema KOHCTPYKTOPCKOW JIOKYMCHTAIIMK.
[IpaBuiia BBIIOJIICHMS YKCIUIYATAIMOHIIBIX JIOKYMECITOB.

[[OCT 2.004-88. Iynas cucremMa KOHCTPYKTOPCKOH JIOKYMCHTAIlMK.
Obmme TpeboBanusi K  BBITOJICHUIO  KOHCTPYKTOPCKUX — TEXTOJIOIMYCCKUX
JIOKYMEHTOB 114 TICYaTalonnx 1 rpaduucckux ycrpoiicrsax sbisojia JBM.

['OCT 2.051-2006. Ejmuast cucrema KOHCTPYKTOPCKOH JIOKYMCIHTALMU.
DnexTpoHHbIe JOKYyMeHThl. OOIIHre 110J0KCHMS.

[OCT 2.052-2006. Ejuunas cucrema KOHCTPYKTOPCKOW JIOKYMEHTaIl|H.
DiexTpoHHASE MOJIelb W3jiesiust. OOIIHUE 10JOKCHMSL.

I'OCT 2.601-2013. Ljmnas cucrema KOHCTPYKTOPCKOM JIOKYMCHTAIMH.

3KCHIIy aTalUOHIBIC JIOKYMCIHTDBI.

JTuem
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2 Haszpnauenue ¥ UpPUHIMI ICHCTBHS

2.1 Hasunauenue H3)1C/IHS

«CucreMa aBTOMATHYCCKOIO CO3JIaliMsl CMCCCH  ChUIYYMX MaTepralioBy
MpejHa3HaucH Juis CO3J/Ialius CMCCCH CBhIYYUX MaTcpHalon 1yT¢M CChillanus
marepuasnoB U3 OyHkepos 1 u 2 B ejiMHblid OyHKep.

B cocras wmsjcius Bxojusir: Arduino Nano, Tensojlatyuk, 2 I1aroBbixX

(v

nBuratesis, 2 Oynkepa, oO1mi Oykep 1 Kopiyc yCTaioBKH.

2.2 Oob6aacTu HECNOJIbL30BANHSE H3/IC/IHS

W3zjiene mMoxker OBITH HCHOIL30BAHO B HPOMBIIUICHHOCTH, MCTallypruu,
XUMHUYECKOHN U LIMIIMBOI OTpaciiu.

2.3 [lpusumnn geicTBHs H3/IC/IHs

[Tocie npumsitus yrpasisioiero curuaia u3 COM nopra ycTpoHuCTBO
HAYMHAET IIPOIICCC HAIIOJIHCHMS OCHOBHOIO OyHKCpa: HPUBOJMTCS B JIBUKCHMEC
[iHeK OyHKepa 1epBoro MOJLyJIsl, HPK ITOM HIPOUCXOJMT B3BCIIUBAIIAC MaTCpHUalla,
[TOIIABIIIEI'0 B OCHOBHOM OyHKEp, KOIJla BEC Marcpualia CpOBHICTCS € 3a)[aHHbIM
3HaYeHueM, HadnéTcs 1poIece oTMepa marepuala u3 OyHkKepa Broporo Moy,

IIpHA 3TOM BEC YIKE 3aJI0KCHIION0 Marepualia B 6y1'IKC])C 0611}’JISIC'1'C51.

Jlucm
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3 Cocras H3JICJIHS H KOMINICKTHOCTD
B KOMIUICKT 1HOCTABKH BXOJIAT 1HHOJIIIOCTH CO()D&I_IOC M3JICJIUC COCTOAIIIUC U3:

- llrardopma pazpadorku Arduino Nano;

Tenzonaruux 11X711
- Illarosoiii jysurareinn Nema 17

JIpaiisepsr DRVE825

- llactopr

Jlucm
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4 Texuuyeckue XapaKTCPUCTHKU
4.1 OcHoBHBIC TEXHHYECKHE XapAKTePUCTHKH IaTdopmbl Arduino
Nano
[Liardopma  Arduino  Nano, rocrpoennas Ha — MHKPOKONTpOIIEpe
ATmega328 u umeer HEOOIBIINUC pa3Mepbl.

Ta6nuua 1 - Texuuueckue xapakrepuctuku iardopma Arduino Nano

MHKpOKOI-iTp.OJ[J](;p /\'l'mcgéBES[’

PaGouce "l-Ial'Ip_HﬁKcimc - 5B a ]
TakToBas 4acTOTa N 16 Mln1 _
Flash-mamsts - 32 Kb . N
SRAM - 2 Kb

EEPROM | [ 1TKB -

“ AHAJIOIOBBIC BXO/(bI 8 (AO-AT)

L[H(p_pom,le LM 14 (13 nux 6 pa60'|‘aro'|_' kak [HTKMM-

BBIXO,1bI)

Hurepdeiics UART, 12C, SPI

[Torpebiisiemblii TOK | ~19 MA B pexn ﬂd_e_lga(i—m‘_bl -
_Hallpﬂﬁi{éf&c [Ty Taust 7-12 B (uepe3 Vin), 5 B
W—Hm—ep(pcﬁc | Mini-USB min Micro-USB
PasMepbl [1athl o : - 18 % 45 MM | :

Jluem
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4.2  OcnoBuble TEXHHYECKHE XapakTepucTukn rensonarduka HX711

OCHOBHbBIC TEXITUYCCKUE XapaKTCpuCTHUKH )’C'.l‘]DOHC'I‘BH BBOJIa 1PUBCJICHBLL B

tabsmue 2.

Tabnuua 2 — Texuuyceckue xapakrepucTuku Tenso arauka HX771

Haumenosanue 1rapamerpa
Tun Mmukpocxemb
| Hanpsixenue nuraus
| Tox norpedirenusi
Paspsiyinocts ALl
Yacrora BeIOOpKM

 Koapdunment ycuienns
Murepdeiic cosizu
Pabouas remiieparypa

!3uaqcnmc
| 24-0unrustit AL juis rensojlaraukos
26558

<].5 MA

24 dura

80 'y

+20 mB

32,64, 128

SPI

-20°C 5o +85°C

4.3 OcHoBubie TEXHHYECCKHE XAPAKTCPHCTHRH IAroBoro ABurareiis

Nema 17

OCHOBHBIC TCXHMUYCCKHUC XapaKTCpUCTMKM l1aroBoro Juraress Nema 17

IpUBE/CHBI B TabiuiLe 3.

Tabnuua 3 — Texnuueckue XAPaKTCPUCTHUKH 1HIAI'0BOIO JIBHIATCILS Nema 17

Yrou miara
Hanpsokenue muranms
 Tox na ¢asy

Comnporusienre 00OMOTKH

My KTUBHOCTE
Kpyrsimii moment
Macca

Temrieparypa pabdorsl
 Lpsmoii ok, mA

IIpsimoe Hatpsixenue

KOJIH‘-I_GE[_BO [IBETOB

I'abaputsl, MM
Macca nerro, kr

Hanmenosamnue 1 lapamerpa

| Snaucnue |
bunonspueiii / 4-n1poBojHon
e ]'80 =
2.8-42B

1.0-1.7 A

2.8-3.2 Om

2.8-32wMln

40-50 H-cm

280-350 r

-20°C no +85°C

20

2,0...2,2

2

S.7™ 30,7 %93

0.078

Mam.

Jiuem. | Ne dokymenma | (odn. | fama.

Tucm
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4.4 OcHoBHbIE TEXHHYCCKHC XAPAKTePHCTHKH JipaiiBepa miarosBoro

asurareiss DRV8825

OcHoBHBIC TeXHKUYCCKUE XapakTrepucTuku Jipaiisepa DRVE’2S npuseiersl

B Tabnuue 3.

Tabnuua 3 — TexHuueckue xapakrepucTuku Jpaisepa DRVES25

Hanpsikenue nuranus
MaxkcumalbHBbIN TOK

PexxuMbl MUKpoIlIala

3amura

Wurepdeiic yipanienus

ﬁ_@e_pa'i‘ypa p360'i‘1,1

Haumenosamnue [mapameTpa

Jloruygeckoe HalpsizKCHHE

MMy sibeHbiin

l 3HauCHuc

‘ 8.2-45B

| Jlo 2.5 A ua dasy

['1/1, 1/2, 1/4, 1/8, 1/16, 1/32

13358

' lleperpes, KOpOTKOC 3amMbIKalKe,

[MOHWUIKCHHHUC HallPAZKCHN?

>90% |
-20°C no +85°C

Ham.

Tlucm. | Ne dokymenma | Modn. |  Hama.
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5 VYerpoiicrBo n onucanue padorbi w3jieansi
5.1 YerpoiicrBo uszjieliust
5.1.1 Ilnargopma Arduino Nano

Buemnuit BujL ycrpoicrsa npesicrasict Ha pucyike Qmuoka! Merounnk

CCHUJIKH He HAN/ICH..

Pucynoxk 1 — Bueunuit sut tiargopmil Arduino Nano

Ha pucynke 2 orucain! konraxts! 1iardGopmsl Arduino Nano

Power
GND
F‘“— \ o | Arduine Pin
: < Al
A2 ) SPIPin
A3
B0A A4 ) UART Pin
" \udld '\ FCPin
Ab
CIED A7 ADC Pin
PWM Pin

Control Pin

Pucyinoxk 2 — Kourakrsl iardopmsl Arduino Nano

Jluem

CKBE®3Y.1.1I1.01000000

Ham.
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5.1.2 Temzoparunxk HX711
Bremmui Buji yCTrpoHcTrBa M HA3BAHUC KOHTAKTOB 1IPEJICTABICHLI  Ha

pUCYHKE 3.

)

Pucynok 3 — Buemnuit BujL yerpoicrsa v 1ia3saiine KoHTakTos

rensojaryuka HX711

5.1.3 Hlarosoii asurareiib Nema 17

BHemmHui BUL yCTpONCTBA 1IpejicTaBicH 11a pucynke 4.

Pucynok 4 — Buenmuit suji ycrpoiictsa niarosoro jisuraress Nema 17

Jlucm

CKBE®3Y.1.1I1.07000000

M3m.

Tucm. | Ne dokymerma | Modn. | Hama. 16




i
O O
]
| TR
; | - X
TN, Y
| | i %) !
P ! T -4
| | . /
' \ e
| | | | Py
& | ’, | LW &
L b ool , /
¥ WK FvE
| fird
N oA
K 'FILP ¥
4 HH
- FW

Pucynok 5 —Bujt ¢ npuBeaéiibIMy pasMepliMu yCTporcTsa 111arosoro

jmuraresist Nema 17

5.1.4 [paiisep DRV8825

Bremnui BujL ycrpoiicTia 1pejcrasici na pucy ke 6.

Lfeon

microcontrobier

—GND

Pucynok 7 — HaumMenosaiine Komraktos v 10)IKIIIOYCHHE JipaiBepa

DRV8825

CKb®3Y.1.11.071000000

am.

[fluem.

Ne dokymerHma | [odn. | Jama.

Jlucm

17




5.2 Onucanue padorbr u3jiesisi

1) HoaxmouuTts 610K muranust K jininu 12 B;

2) Houpximounrts Arduino Nano k [ K USB-kabeiiewm;

3) 3Banycrurs mna komibsiotepe COM nopr, K KOTOpOMY

MHUKPOKOHTPOJLICP

4) Beectu HeobX0/1MMOe COOTHOHICHUE JIBYX MATCPHAIIOR

5) Ilocie BOO/la COOTHONICHHKS HavdHCTCs OTBCC Marpuala

OyHKepa

OJIKJIIFOYCH

M3 LICPBOIO

6) [Tocie JIOCTUIKECHUSI HEOOX0/IMMOI'0 Beca mMarcpualla U3 11CpBoIro 6}*’]-1}{0}’)&,

HAYHETCS OTBEC MarTcpualia u3 BToporo 6}/1{[\‘(}}')21

H}'.)HHIIHI'IH&J[I)H&H DIICKTPHUYCCKAsl CXxCma MH3JICHHs [IpUBCJICHa B l[pHJ[O}I{G—

Hun A.

Yacrtb [IporpaMmibI }'}860'1‘131 WU3JICIIHS LIPHUBCJICHA B HTPHUIIOZKCHHN b.

BI/I,B, 3D mojeneit, naredaranibix HPW HOMOIIIK &)U TUBHBIX TEXHOJIOIUH H

HUCITOJIL30BAHHLIX KaK KOPILYC U3JICIIHS LIPUBCICHLL B TIPHUIIOIKCITHH B.

Ham.

Slucm.

Ne dokymeHma

Modn.

Hama.

CKbB®3Y.1.11.01000000

lluem
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6 VYcioBus dKRCIUIyaTanuy
Wznenue seiryckaercst B kiumarudeckom uciosmenuun YXJI 4 o 'OCT
15150-69 u upejnasmayein juisi UCHOJML30BAIMS B CTAIIMOHAPHBIX YCIOBUSIX B

3aKPBITBIX MOMCHICHMSIX IIPKU COOTBCTCTBYIOHIMX KIMMATHYCCKHUX YCIIOBHAX!

uHrepsall remieparyp ot +10 jio +35 °C;

I

OTHOCHTCIIbIAs BIAKHOCTE Bo3)tyxa Jio 80 % upwu remieparype +25 °C;
I palyp

|

BbICOTA Ha)l ypoBHeM Mopst e dosiee 2000 m;

aTMocdepiioe jgasictauc o1 86,6 1o 106 klla (o1 650 j10 800 MM pr. CT.).

B nomernienuu, 1jie UCIIONB3YETCsl U3JIEJIUC HE JIOJDKIIO BO3HHUKATEL YCIOBUN
JUISL. KOHJIGHCAIlMK Bllaru (Bblajienust pockbl). M3jesue sBisgercs dJeKTPOHHBIM
pubopoM, Tpedyronmm OepeiHoIo 00pallCHusl.

Jlist obecrieyenust 6e301TKas3noi padoThl, CoOXpalelus TOYHOCTH U €ro
cOepexeHus: He0OX0IMMO COOJIIOJ AT CIICLYIONIHUE 1IpaBriLa:

- M3YYHTH HACIHIOPT, [PECIHKJIC YCM LIPUCTYIUThL K padoTe ¢ U3)ICIHEM;

- [PEJOXPaHsiTh U3JICIIMC OT YJIapOB U 11OBPCIKJICITHIA,

- HEe JIOIYCKaTh CaMOCTOSITCILHYIO pa3dopKy H3J1eliusl.

6.1 llpaBuiia u 0coOCHNOCTH pasMelICHUs H3/IC/IHsE

U3jienue JI0JDKHO ObITh PpaciiolioReHo Ha paccrosHun 1e memee 1 v or
HarpeBaTenbHbIX MPUOOPOB.

BHUMAHUWE! Tlpu skciuryaranum wu3jiciivs  3atiperaeres  1MpoBOJIUThL
CaMOCTOSITEILHO ~ Kakue-To  Jubo padorhl 110 H3BJICUYCHHUIO M YCTaHOBKC
BHYTPEHHUX KOMIIOHCHTOB U3/(CIIUS.

6.2 Mepni 0e3onacnocTy

HeoOxommo codsmojiarh TpeOoBanmst TCXHUMKKY 0C3011aCHOCTH M CIIC)LYIOLINC
MepBI 1IPEJOCTOPOKHOCTH:

= [1C OCTABIISIThL M3JICIIMC BKIIOYECHIIBIM Oe3 abdlno)ernus;

o [IOCJIe  TPAHCIOPTUPOBKM B XOJIOJ(IOC  BpeMs  1ojla  u3Jieiine

HCOGXOHI’IMO BRIJICPKATL LIPH KOMHATHOM TCMIICpaType e MCICC JIBYX 1aCOB;

Jluem

CKBE®3Y.1.1I1.01000000

Ham.

fluem. | Ne dokymenma | Modn. | Qama. 19




- BHYTPCHHMC OCMOTPbI U PEMOIT M3JICIUsI JIOJIKHDLL 1IPOU3BOJIUTHLCS
TOJIBKO KBaJIM(PUITUPOBAHHBIMK ClICIIHAIMCTAMHE;

= He ycTraHapluBaiTe W3/eIMe Ha HEeyCTOWYMBOM 110)ICTaBKe, CTOMKE
WJIM HEHAJICKIOM KpOULITCHIIC.

6.3 IlpaBuia xpanenusi ¥ TPAHCHOPTHPOBAHHSI

Tpancuopruposanue u3zjieiust B yHakoBaniom BUJIC MOKCT HPOU3BOIMATHCS
JKEJIe3HOJIOPOKHBIM, aBTOMOOMIIBLHBIM (B 3aKPLITBIX TPalICIIOPTHLIX CpeJcTBax),
BO3JyIIHBIM, PCUHLIM M MOPCKMM BHJ[@MM Tparciiopra B COOTBETCTBUU C
IpaBujlaMy 1IEPCBO30K I'PY30B, JICHCTBYIONIMX HA TPANCHOPT J@HHOIO BHJIA.
YCII0BUSL TPAHCIIOPTUPOBALIMA M3JICIHUS 110 HaCTH BO3JICHCTBUS KIMMATHICCKUX
(baxTopoB HoIKHEI cooTBeTcTBOBATE IpyIie 5 1o I'OCT 15150.

[Tociie TpaHCTIOPTUPOBAHMS U3JICIHUC JIOJIKHO ObITh BhIICPIKAHO e menee 2
4acoB B TpaHcHOpTHo# Tape upu remiecparype 2045 °C M OTHOCHTCIIBHOMN
BJIAYKHOCTH BO3)1yXa He dostee 80 Yo.

PacniakoBariiioe w3jielive JI0JOKIO XpaHUThLCS B OTAIUIMBAEMOM W BCHTHIIHM-
PyeMOM HUCTOM HIOMCLICHUHM HIpK Temitepatype or +5 J1o 140 °C 1 0THOCHTCIILHOH
BIIAYKHOCTH Bo3jyxa He 6osice 60 %. Ilpu temueparype nuxe 25 °C jlomyckaercs
yBeJIMYEHUE OTHOCUTEILHON Bitaxknoctu J1o 80 %. Bosjiyx B omemnenmn ne Jioli-
KeH COoJiepKarb lIPUMECEH, BbI3bIBAIOIIMX KOPPO3HMIO MCTAJUIOB, HAJICThI Ha 110-

BEPXHOCTHX OIITUHCCKUX ] leTajich.

flucm

CKb®3Y.1.11.071000000

Han.

Sluem.

Ne doxymerma | Modn. | [Hama. 20



PHC}’HOK 8 — t)J[CK'l‘pH‘-lCCKaH HPpUHIIMITHALHAS CXEMa W3JICIN

.

[NPUJIOKEHHUE A

(00s13arTeLHOe)

GND
LGP 2
b
g A0 L]
. By 2
\TET
%
i
[ &
A ¥
0
L} I
i L
@

Ham.

Tucm.

Ne dokymerHma

lMoon.

Hama.

CKE®3Y.1.1I1.01000000

Jlucm
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NPUNOKEHUE b

(oOs3arenbHOE)

Pucynox 9 - Yacri nporpammst u3sesust 8 cpejic Arduino IDE

CKE®3Y.1.1I1.01000000

Han.

Sluem.

Ne dokymerHma | Modn. | [Hama.

Jlucm
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Pucyuiox 10 - YHacts nporpammbt ws/iciuns 8 cpejiec Arduino [DE

Mam.

Tuem.

Ne doxymerma | [Todn.

Hama.

CKb®3Y.1./11.07000000

Slucm
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IPUJIOKEHUE B

(00si3aTCiLHOC)

Pucynox 11 — 3D mojieits Kopityca usjie/ins

CKbB®3Y.1.1I.01000000

Mam.

Sluem.

Ne dokymernma

Modn. | Hama.

Jlucm

24




Pucynok 13 — Yerpoiicrso B cOope

CKbE®3Y.1.1I1.01000000

Ham.

Sluem.

Ne dokymeHma

Modn.

Hama.

JTuecm
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MunucrepcTBo nHayku u Boiciiicro obpazosanust Poccuiickoit Mejiepaiyu

MejiepalibHOE 1'0CYIAPCTBEHHOC OI0JIKCTHOEC
00pa3zoBaTeibHOC YUPCIKICHNUC BLICIICIO 00pa3oBalims
«Komcomoubekuii-ia-AMype rocy IapCTBCHIIBIA YHUBEPCUTET

COI'JTACOBAHO YTBLEPIKIAIO

Hauansnux orjiena OHul IKPC H.o. upopegyopa 110 nayunoi padore,

JI-p TeXH. ¢, upogeccop

E.M. Jlumurpuain A.B. KocMbiiui

(nodnucs) fnodnics)

« & » 74 20 A€ T, « A » 74 2027y,

Jlexan DY
~ AC. I'yjiam

—

{nodnuce)

«A46 » 20 %51,

AKT
0 lIpUMEMKE B IKCILUTIyaTaluio 11poeKTa

«Cuerema aBproMaTH4YI€ecKoro co3/laHusl CMeCeH ChINYYHX MaTCpHAJIOB»

r. Komcomolibck-na-Amype «» 06 20277

[

Komuccust B cocrane pe/icraBurelicii:

CO CTOPOHBI 3aKa3z4KKa

- C.U. Cyxopykos — pykoBojurelib CKb,

- A.C. I'ynum — jexan @Y
CO CTOPOHbI UCIIOJIHUTEIIS

- E.1L MBankosa - pyKoBOJIUTCIIs 1IPOCKTA,

- S1.C. MBauniora — nacraBHUK 1IpocKTa,

- .0 Tumodeer — 311D06-1,

- H.B Aramnosa — Il1xosna No35,

- M.P Muxaiios — Jlunei ipu GPI'OY BO "KuAI'Y",



COCTaBHIIa aKT O HHMIKECJIC)IYIONICM:

«Hcnonmuureiinby [epejract HpocKT «Cucrema aBTOMAaTHYECKOI'0 CO3/laus
cMecei ChIIIYYHUX MaTCpHUaioB», B cocTaBc:
1. C06paﬂoe H HHOJHOCTBIO YKOMINIICKTOBAHOC U3J(CIIUC;

2. llacmopr.

_‘/_,(étré(i}f E.I1. MBatikosa

nodnuce, danma)

Hacrasnuk nipoexra W €6.06, 2046  51.C. Uamiora
) fnodnuce, dama)

Py KOBOJIMTEIIL IIPOEKTa
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{nodnuce, dama)
Lindlo . 4 & o0y  H.IB Aranosa
(noonuce, dama)
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(nodnuce, dama)



