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AHHOTAIUA

Tema npoexta: AHanu3atop npod HEPTH HA COAEPKAHUE XJIOPUCTBIX COJIEH
Komannga: HO KOIIAU
Yuacrauku komanabl: Kymanp Muxani, KysmrHos Kup

Leap mnpoekTa: MNPOESKTUPOBAHUE, MOJECIMPOBAHUE, KOHCTPYUPOBAaHUE U
MPOTPaMMHUPOBAHUE YCTPONCTBA WM CHUCTEMBbl YCTPOWCTB, IpPEJHA3HAYCHHBIX Ha
aBTOMATH3AIIMIO MPOBEICHUA aHaIM3a Mpo0 HeTH HA COAEPKAHNUE XJIOPUCTHIX COJICH.

B cBsi3u ¢ moCcTaBIEeHHOH 11€TbI0, OBLIIM ONPEAEIICHBI CISAYIOINE 3aJa4u:

1. TlpoBectu uccienoBaHue B 00JIaCTH aHATU3UPOBaHUS HePTH

2. CropoekTUpoBaTh CHCTEMY YCTPOMCTB JJIsi aBTOMATHU3AIMH MPOBEACHNS aHATN3a
po0 He(TH Ha colepKaHUE XJIOPUCTBIX COJEH

3. CoOpaTh MEXaHU3MBI 110 CIIPOEKTUPOBAHHOMY PELICHUIO

4. 3anporpaMMHpOBaTh MEXaHU3MBI

Yro yaajaoch caeiarh:

AnanuzaTop npod HeTH Ha coaeprKaHHUE XJIOPUCTBIX coJiel coOpaH MpU MOMOUIH
obpazoBaTtenbHbIX podoToTexHudecknx HabopoB VEX 1Q u VEX EDR. IlpoekT coctout u3
TpEX KOHBEHEPHBIX JIGHT, MEXaHU3MOB JIJIsI TOOABICHHUS PEareHTOB U AUCTUUTUPOBAHHON
BOJbl B CTakaH C He(PThIO, MEXAHHW3M, OIYCKAIOMIMA MEIIAJKy B CTaKaH C MpoOoi u
NepeMeIBalouil, QUIBTP U ClIeKTpockaH. PaboTa MexaHn3MOB ObLTa BBITIOJIHEHA Ha 6a3e
koHTpoiuiepoB VEX 1Q u Vex Arduino. [Ipu HammcaHuu mporpamMMbl HCHOIb30BAJICS
OnmouHbId 361K MporpamMmupoBanus B cpene VEXcode 1Q u si3pik C++ B cpeme Arduino
IDE. JlanHbIN TIPOEKT MO3BOJIIET aBTOMATHU3UPOBAThH MPOIIECC MPOBEACHUS aHAIU3a TTPOO
He()TU Ha COJEp)KAaHUE XJIOPUCTBIX COJIEH, YTO MO3BOJISIET MPOBOAUTH aHAIU3 OBICTPO U
TOYHO, UCKJIIOYas YeJOoBeUYEeCKUH (HaKTop U MoBkIIast 3PHEeKTUBHOCTH MPOIecca KOHTPOJIIS
KayecTBa. ABTOMAaTU3MPOBAHHBI aHANW3AaTOp CIOCOOEH OINEpPaTUBHO OINpPEAEIATh
COJiep)KaHuEe XJIOPUCTBIX coyied B mpobax HePTH, YTO MO3BOJSET MpPerOTBpaLIaTh
HEraTUBHBIC MOCTEACTBUS U IPUHUMATh MEPHI TI0O CHIPKEHUIO X YPOBHS.

Kommanuu, 3anumMaromnuecs: 100b14eil, TpaHCIOPTUPOBKOM U TiepepadoTKoi HedTH,
MOTYT BOCIIOJIb30BAaThCA MPEUMYIIECTBAMHU CO3JIaHUsl aHanmmu3atopa mpod HedTH Ha
COllepKaHUE XJOPUCTBIX COJEH. OTO TIOMOXKET WM TMOBBICUTh A(PPEKTUBHOCTH
MIPOM3BOICTBEHHBIX MPOIIECCOB, YMEHBIITUTH PUCKA BOSHUKHOBEHHS aBAPUHHBIX CHTYAIlHH
¥ 00eCneunTh CTaOUIFHOE KaueCTBO BBITYCKAEMOM MPOTYKITHH.

B pesynbrare, co3ganue ananuzaropa npod HeTH Ha copepKaHue XJIOPUCTHIX COTICH
SIBIISIETCS] BAYKHBIM II1arOM B COBPEMEHHOMN HE()TSAHOM IPOMBIIIIIICHHOCTH. DTOT HHCTPYMEHT
MO3BOJIAET MOBBICUTh KOHTPOJIb 33 KAa4eCTBOM HE(PTH, YIYUIIUTh MPOU3BOJACTBEHHBIC
MPOLECChl M CHU3UTh PUCKH BO3HUKHOBEHHS MTPOOJIEM, CBA3aHHBIX C COJEp>KaHUEM
XJIOPUCTBIX COJIEH.



O KOMAHJIE

M1, komana «90_ KOITAM» n MBI pe/icTaBiseM LeHTp MH(GPOBOro 06pa3oBaHus
netreit «IT-xky6» r. MarHuTOTOpCK.

COCTAB KOMAH/BI:

—  Kymuaup Muxaun ApcenuneBnd (18.02.2012) — mumep KoMaH 1bl, OTBETCTBESHHBIH
32  pa3pabOTKy  HJEH, KOHCTPYHMPOBAHWE W  MOJICIMPOBAHHE  MEXaHU3MOB,
pOrpaMMHpPOBaHKE POOOTOB;

— KyBmmnoB Kup Jleancosuu (31.08.2014) — 0TBeTCTBEHHBIH 32 pa3pabOTKy UIEH,
YepTEKU, KOHCTPYUPOBAHUE U MOJIETTUPOBAHNE MEXaHU3MOB;

— IloranoBa Japbsi AHaTOJbEBHA — TpEHEP, HACTABHUK KOMAaHbI, IEJaror
nonosauTeNbHOr0 odpazoanus IO/ «IT-ky6» r. MarauToropck.

HEY GIRL LET'S
MAKE BEAUTIFUL
THINGS TOGETHER

Kywinup Muxaun u Kyswunos Kup



BBEJAEHUE

Hed1p — 3TO OMH W3 caMbIX BaXXHBIX MPUPOJHBIX PECYpPCOB, KOTOPBIA HUIrpaeT
OTPOMHYIO pOJIb B COBpeMEeHHOM Mupe. JloObiua HepTH U ee MCIoIb30BaHNE OKa3bIBAIOT
3HAUUTEIHHOE BIMSHUE HA MUPOBYIO SKOHOMUKY, TOJUTUKY U IKOJIOrUi0. OTHaKo 100bIYa
U WCIIOJIb30BaHNE HEPTH UMEIOT U HETaTUBHBIE CTOPOHBI. JTO 3arpsi3HEHUE OKpYKarouen
Cpelibl, BBIOPOCHI MAPHUKOBBIX Ta30B, yrpo3a JJis SKOCHCTEM U KiuMmarta. [loaTtoMmy mpu
pabote ¢ HedTempoayKTamMH KpailHe Ba)XHO KOHTPOJIUPOBATH WX KaueCTBO, BKIOYAs
COJIep’)KaHUE XJIOPUCTBIX COJIeH. AHANIM3 COJEp)KaHUs XJIOPHUCTBIX COJNed B HEPTH
HEO0OXOHMM JJIsl PEJOTBPALLEHNS KOPPO3HH 000PYI0BaHHUS, 3aIUTHI OKPYKAIOIIEH Cpebl
n obecriedyeHus: O€30MACHOCTU MPOU3BOJICTBEHHBIX IPOILECCOB. BbIcOKoe coaep:kaHue
XJIOpa MOXET BbI3BATh MOBPEXICHUS TPYOOIIPOBOIOB, a TAKXKE MPUBECTH K 00pa30BaHUIO
TOKCUYHBIX COEIMHEHHN Npu CKUranuu HeTtu. [loaTOMYy KOHTpOJB 3a coAepKaHUEM
XJIOPUCTBIX COJICH SIBJIETCS BayKHBIM TArloM B IPOU3BOJICTBE U IepepadoTKe HeDTH.

I.[e.m; IPOEKTA: IIPOCKTUPOBAHUC, MOICIUPOBAHUC, KOHCTPYHPOBAHHC U
IIporpaMMHupOBaHUC YCTpOfICTBa HNIn CHUCTCMbI YCTPOﬁCTB, IIpCAHa3HAYCHHBIX Ha
ABTOMATHU3allUIO IIPOBCACHHA aHAJIN34d Hp06 HC(bTH Ha COACPIKAHNC XJTIOPHUCTBIX COJICH.

B cBs3U ¢ OCTaBIEHHOM 11€7BI0, OBUIH ONPEEIICHBI CAEAYIOLIUE 3aJaAUH

5. IIpoBecTu ucciieqoBaHue B 00JaCTH aHATU3UPOBaHUS HE(PTH

6. CopoekTupoBaTh CHCTEMY yCTPOMCTB JJIsi aBTOMATH3AIMH TIPOBEACHHS aHAIN3a
po0 HePTH Ha cojepKaHUE XJIOPUCTHIX COJEH

7. Co0Oparb MEXaHU3MBI 10 CIPOEKTUPOBAHHOMY PELIEHUIO

8. 3amporpaMMupoBaTh MEXaHU3MBI

Co0bITHs € 3arpsi3HeHHeM HeTH XJIOPOPraHuKoi B TpyboripoBoie «pyxo6a» B 2019
roJly MOCTaBHJIM BOMPOC O HEOOXOANUMOCTH CUCTEMAaTUYECKOTO KOHTPOJISI €€ COJIepP KaHuUs.

[Tpu noObiue HEPTH B KauecTBE XMMUYECKOTO peareHTa JJisi MOBBIIMICHUS OTIA4M
HE(TAHOrO IUIACTAa HCIOJIBb3YETCS XJIOPOPraHUKa, MOCKOJIbKY OHa SIBJISIETCS XOPOLIUM
pacTBOpUTeNieM, a IJaBHOe JemeBbIM. Kpome TOro, XjiopopraHuky NPUMEHSIOT AJis
TEXHOJIOTMUECKUX HYXJ, B TOM YHCIE MJs YJaleHUs Mmapa@uHOBBIX OTJIOKECHUH B
CKBa)KMHaX.

Bricokoe copepkaHHE  XJOPCOAEpPKAIIMX  COCIMHEHWM  OMacHO  BBICOKOM
KOPPO3HUOHHOM aKTUBHOCTBIO, KOTOpasi MPUBOAMUT K BBIXOAY W3 CTpOsi 000pYIOBaHUS U
MPUMEHSEMBIX JIJIsl IEpepabOTKu He(TH KaTaau3aTopoB. J[eno B ToM, 4TO IpU HarpeBaHuu
XJIOPOPTaHUKU CO3JIal0TCSl YCIIOBUA JiIi 00pa3oBaHUsl XJOPUCTOBOJOPOIHON KOPPO3UH,
KOTOpast pa3pylIaeT METAIUTMYECKUE TTOKPBITHS.

OOpazoBaHue coJiel Mpu peakuy ¢ HeMTpanu3aTopamMy BbIIEIUBIIETOCS B OOJIBIIOM
KOJIMYECTBE XJOpPHUCTOro Bojopoaa. OOpasyromuecss TBEpAble OTJIOXKEHHS CoJieh
3aKyIOpUBAIOT TPYyOONPOBOJHYIO apMarypy. Brepssie mpobiemMa BpeAHOTO BO3AEHCTBUS
XOC nposiBuiiack B Poccuiickoit @enepanuun BecHoit 2001-ro roxa, koraa seryune XOC
HaYyaJIi UCTIOJIh30BaTh ISl MIOBBIIIIEHUST He(DTEOTAauH IIIACTOB.
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I'OCT P 51858-2020 u TP EADC 045/2017 pomyckamT coaepKaHHUe
XJIOPOPTaHUYECKUX COCIMHEHHUM B JIETKOM (Ppakiuu HePTH 10 6 ppm, PaKkTUUECKOE Ke
coJiepKaHUE ATUX COCAMHEHUH B HEPTIHBIX (PPaKIUAX, BHIKUMAIOMIMX 0 TEMIEepaTypbl
204 °C, cocrasisieT okouo 1 ppm.

I''TABA 1 KOHCTPYUPOBAHME ITPOTOTHUIIA

CymiecTByeT crieliMalibHbIN CTaHAAPT, YCTAHABIMBAIOIIUHN JBA METO/1a ONPECIICHHUS
coJiepKaHUs XJIOPUCTHIX cojieil B HeTH:

MeToA A — THUTPOBAHHMEM BOJHOIO JKCTpakTa (MPU MacCOBOM KOHIEHTPALMH
XJIOPUCTHIX coJier cBhimie 1,0 Mr/am);

MeToT b — HEBOAHBIM TOTEHIIMOMETPHUYECKHMM THUTPOBaHHEM (TP MAacCOBOM
KOHLIEHTPAIMU XJIOPUCTHIX coyell cBbie 5,0 Mr/am).

Metonst A u b momyckaercss IpUMEHSTD [T ONIPEIETICHHSI COACPKAHUS XJTOPUCTHIX
coJieil B Ta30BOM CTaOMIILHOM M HECTAaOMIILHOM KOHJIEHCATe, a TaKXKe B HEPTEMPOIyKTax C
MacCOBOM KOHIEHTpALUEH XJIOPUCTBIX cosiei cbimie 1,0 Mr/am.

I[JIH CBOCTO IIPOCKTA MBI PCHINIIM PCATIU30BLIBATH ABTOMATU3AIIMIO aAHAJIM3a Hp06
HCIIOJIBb3YA MCTOJ A— TUTPOBAHUC BOJHBIM OKCTPAKTOM.

CYHIHOCTB MCTOJA 3aKII0YaCTCA B U3BJICHCHUU XJIOPHUCTBIX coJIeH u3 He(l)TI/I BOI[Oﬁ u
B UX HHAWKATOPHOM HJIN IIOTCHIHUOMCTPHUYICCKOM TUTPOBAHHNH B BOIIHOﬁ BBITSIDKKC.

JIJ1st mTaHHOTO METO/A UCTIOIB3YETCS Clenyolee 000pyI0BaHuUE:

— BopoHka nenurenpHas Kpyriias, CTEKJIsIHHAsL, BMECTUMOCTBIO0 SO0 ¢cM ¢ BUHTOBOM
WJIA JIONTACTHOM METAUTUYECKOW MEIIAIKOM

—  DJEeKTpoABUTraTeNb, 00ECIeUNBAIONIUA YaCTOTY BpallleHUsS MEUIAJKU HE MEHEee
600 06/Mun

— llwnmuaapel, KoOJOBI, TNHUMETKH, OIOPETKH, cTakaHbl, BopoHkH 1o ['OCTam
YKa3aHHBIM B CTaHJIApPTE

— Memanka CTekIsHHas, NPUBOAMMAS B JBWXKEHHUE DJJICKTPOJBUTATEIEM C
yacTOoTOM BparieHus He MeHee 600 00/MUH, UK MelIaKa 3JIEKTpPOMarHUTHas

—  pH-meTp, MUJITMBOJIBTMETP JTA0OPATOPHBIN WIIH IPYroil HOTEHIIMOMETP C LEHOM
JIeJICHHs IKaIbl He Oosiee 5 MB unmu TuTpaTtop aBTOMaTUYECKHil B KOMIUIEKTE C JIOMACTHOU
MEIIAIKOM, WM MarHUTHOW MEIIAJIKON M OIOpEeTKOM BMECTUMOCThIO 10 cM Wiiu MeHee, C
HAaWMEHBIIIUM JI03UPYEMBIM 00BeMOM TUTpaHTa, paBHbIM 0,005 cM, ¢ KOMOMHUPOBAHHBIM
cepeOpsHBIM JIEKTPOAOM JJIsl apTEHTOMETPUYECKOTO TUTPOBAHUS

— DJIEKTPOJIbl, PEAr€HTHI U IPYTUE MATEPHUAIBI



1 — kpyenas denumenvhas 6opouka, 2 — mewianka, 3 — 31eKmMpoosucamelv
Kpyanas oenumenvuas éoponka ¢ mewlankou u snekmpoosucamenem 8 coope

M3yuuB Bce marepuanbl O JAaHHOM METOJI€, Mbl BBIICIWINA CIEIYIOIIUE STaIlbl
npoliecca TUTPOBaHUS HE(PTH:

— JloGaBneHue ToIyosa B CTakaH ¢ HEPTHIO

— Jlo6aBneHre AMCTUIUIMPOBAHHOM BOJIBI B CTAKaH C HEPTHIO

— IlepememmBanue coiepKUMOE CTakaHa B TeueHUu 10 MUHYT

— OuibTPOBAHUE MOTYYEHHOU MPOObI

— JloOaBiieHre a30THOM KUCIOTHI B OTQPUIBTPOBAHHYIO TPOOY

— OrtnpaBnenue npoObl B CIIEKTPOCKaH

— llonydenue pe3ynbTaTOB O COAEPIKAHUU XJIOPUCTHIX COJIEH

JInst BBIMIOJIHEHMSI TMOCTABJIECHHOW WEIM Mbl PEUIIM, YTO aBTOMAaTH3UPOBAHUE
JAHHOTO MeToJa YAOOHO OyAeT BBINIOJHUTH MPU TMOMOIIM TOCTPOCHUS HEKOU
MIPOU3BOACTBEHHON JIMHUH, HA KOTOPOU mpoba HePTH OyAeT MOITANHO MEePEIBUTaThCS 10
JIEHTE, MOdyYasi BCe HEOOXOIMMbIE peareHThl U KOMIIOHEHTHI, IEpEMEILNBast UX, PUIbTPYS,
Y Ha KOHEYHOM 3TaIle OTIPABIATHCS B CIEKTPOCKAH.



Ilpumepnvlii 6apuanm auHuu

Ha nepBoli KOHBEMEPHOM JIEHTE Mbl PEIIWIM YCTAHOBUTH JIBA MEXaHU3Ma KOTOPBIE
OynyT m00aBIsATh B CTaKaH ¢ HEPTHIO TOIYOJ] U BOJY, IIOCII€ YETO CTAKaH OTIPABISAETCS K
MEIIAJIKE, KOTOPAasi OIYCKAETCS B CTAKAH M MIEPEMENIMBAET COAECPKUMOE CTAKAHA.

Ha BTOpOi1 KOHBEMepHOi1 JIeHTE y HAcC OyIeT yCTaHOBJEH (PUIIBTP, a TAKKE MEXAHU3M,
N00aBIAIOMIMA B OTQUIBTPOBAHHBINM CTaKaH a30THYIO KUCIOTY.

Ha Tperbeil KOHBEHEPHOM JIEHTE YCTAHOBJIEH CHEKTPOCKAaH, C MOMOLIBIO KOTOPOTO
nosty4aemM MH(GOPMALIMIO O KOJIMYECTBE CONEPHKAHUS XJIOPUCTBIX CoJiel B TpoOe HePTH.

A TakKe Mbl PEINIU CO3/1aTh JOMOIHUTENBHO poO0Ta NEPEBO3UNKA, KOTOPBIM Oy1eT
MEePEBO3UTH MTPOAHATIM3UPOBAHHBIE MPOOBI Ha CKIaa. PoGoToM OyneT yrpaBisiTh onepaTop.

Bech Hamr poekT ObuT coOpaH 3 00pa3oBaTEeNbHBIX POOOTOTEXHUYECKUX HAOOPOB
VEX IQ u VEX EDR, a Takxe u3 noapy4HsIx MaTepHuaoB.
O3HaKOMUTBCS C MEXAaHU3MAMHU MTPOEKTA MOKHO B TIPHIIOKCHUH.
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Pucynox nepsotii u emopoti kousetieproii 1enmoi, poboma nepeso3uuxa

Pucynox mpemuwetu xouseiieproti 1enmeol



I')TABA 2 ITPOTPAMMA

[lepBass U TpeThsi KOHBEMEpHbIE JIEHTHl OBUIM 3aMpPOTPAMMUPOBAHBI HA OJHOM

koHTposutepe VEX Arduino Ha sizpike C++.
1 #include <Servo.h>

2
3 Servo motorStl, motorSt2, motorP, motorM, motorlL, motorL2;
4
5 const int MF = 15, MB = 115, MS = ©;
6 const int Send = 7, Get = 5;
7
8 unsigned int time_us = @, distance_sm = ©;
9
10 void setup() {
11 pinMode(Send, OUTPUT);
12 pinMode(Get, INPUT);
13
14 motorStl.attach(A2);
15 motorSt2.attach(A4);
16 motorP.attach(A6);
17 motorM.attach(A8);
18 motorL.attach(A®);
19 motorlL2.attach(A14);

HpI/I ITIOMOIIH OuOJIMOTEKH SEervo INOAKIIOYHUIN MOTOPBI JIA ABYX CTAKAHOB, ABa
MOTOpa IJi1 MCIIAJIKH M IBA MOTOpa AJIA CaMHUX JICHT.

21 motorL.write(MB); //3anyck neHTs

22 delay(leee);

23 motorL.write(MS); //cTon neHTb BO3Me MepBOro CTaKaHa
24 delay(lee);

25

26 motorStl.write(MF); //noBopoT nepeoro cTakaHa

27 delay(lee);

28 motorStl.write(MS);

29 delay(2eee);

30

31 motorStl.write(MB); //noBopoT nepBoro cTakaHa Ha3aj
32 delay(200);

33 motorStl.write(MS);

34 delay(2eee);

Jlanee mpommcanu paboTy MeXaHW3Ma, OTBEYAIOIIETO 3a J00aBJICHHE TONIyosia B
CTakaH ¢ He(ThIO.
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Cnenom

36
37
38
39
40
a1
42
43
a4
45
46
47
48
49

motorL.write(MB); //3anyck neHTH

delay(500);

motorL.write(MS); //cTon neHTh BO3/e BTOpPOro cTakaHa
delay(168);

motorSt2.write(MF); //noBopoT BTOpOro cTakaHa
delay(160);

motorSt2.write(MS);

delay(20e0);

motorSt2.write(MB); //noBopoT BTOporo cTakaHa Ha3aj
delay(2090);

motorSt2.write(Ms);

delay(20080);

IIpOoIIncCaIn pa60Ty MCXaHH3Ma, OTBCYAIOIICIO 3a I[O6aBJ'IeHI/Ie

I[PICTHJ'IJ'IPIpOB&HHOfI BOJBI, II0 TAKOMY JKC IIPUHIMITY, KaK W JJIS IICPBOT'O CTAaKaHA.

51
52
53
54
55
56
57
58
59
60
6l
62
63
64
65
66
67
68
69
70
71
72
73
74

motorL.write(MB); //3anyck neHThHl
delay(1ee@);

motorL.write(MS); //cTon neHTsl BO3/e Mewankw
delay(1ee);

motorP.write(MF); //onycTuau mewanky
delay(1ee);

motorP.write(MS);

delay(1e@);

motorM.write(MF); //3anyck Mewanku Ha 5 cek
delay(5ee8);

motorM.write(MS);

delay(1ee);

motorP.write(MB); //mogHsann mewanky
delay(250);

motorP.write(MS);

delay(1e8);

motorL.write(MB); //3anyck neHTHl

delay(20080);

motorL.write(MS); //cTon neHTs, npoba nepewna Ha Apyryw NeHTY
delay(1e@);

[Tocne omucana pabOTHI MEMIANKH, KOTOpas OITyCKAaeTCs B CTakaH, padoTaeT B
TEYEHUU 5 CEeKyHJ, W TOJHMMAETCS HaBEpX, MOCIE Yero JICHTa IMepeMelIaeT CTakaH C
MOJIy4eHHOM 1Mpo0O0# Ha APYTYIO JICHTY.
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76
77
78
79
30
21
82
83
34
85
86
87
88
39
90
91
92
93
94
95

Ha Tperbell neHTe NiaHUpPYETCs] YCTAHOBUTH YJIbTPa3BYKOBOW JATYUK, KOTOPBIN
Oyner oOHapyKMBaTh CTaKaH Ha JIGHT€ M 3amyckaTh €€ pabory. Kak TojbKO cTakaH
OOHaApyKUBAECTCs, JICHTA JIBMKET CTakaH K CIEKTPOCKaHy, Ha KOTOPOM Takxke Oyder
YCTaHOBJICH JIaTYHMK PACCTOSTHUS JTsI OTKPBIBAHUS IBEPOK KOPOOa.

Bropas nenra Oyner 3anmporpammupoBana Ha kKoHTposuiepe VEX 1Q nmo mpuHmmmy

digitalWrite(Send, HIGH);
delayMicroseconds(10);
digitalWrite(Send, LOW);
time_us = pulseIn(Get, HIGH)
distance_sm = time_us/58;

if (distance_sm < 18) {
motorL2.write(MF);
delay(3e80);
motorL2.write(MS);
delay(2e88);
motorL2.write(MF);
delay(leee);
motorL2.write(MS);
delay(7e80);
motorL2.write(MF);
delay(4ee@);
motorL2.write(MS);
delay(1e@);

}

MPOrpaMMHUPOBAHMUS TIEPBOU JICHTHI.

»
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3AKVIFOYEHHUE

AHanuzarop npo6 HedTH Ha COoJEep’KaHHUE XJIOPUCTHIX COJIEH COOpaH MpU MOMOIIH
obpazoBaTtenbHbIX poboToTexHudecknx HabopoB VEX 1Q u VEX EDR. IlpoekT coctout u3s
TpEX KOHBEHEPHBIX JIEHT, MEXaHU3MOB JJIsl T0OABJICHHS PEareHTOB U AUCTHILTUPOBAHHOM
BOJbI B CTakaH C He(PThIO, MEXaHM3M, OIYCKAIONIMI MeIIajJKy B CTakaH ¢ IpoOoil u
nepeMennBaroui, PUIbTP U criekTpockaH. PaboTa MexaHn3MOB ObLIa BRIMOJTHEHA Ha 0a3e
koHTpoiutepoB VEX 1Q u Vex Arduino. IIpu HamwmcaHuu mporpamMmbl HCHOJIB30BAJICS
OnmouHbId 36K TporpamMmupoBanus B cpepe VEXcode 1Q u s3eik C++ B cpeae Arduino
IDE. JlaHHBI! TIPOEKT MO3BOJISIET aBTOMATU3UPOBAThH MPOIIECC MPOBEACHUS aHaIM3a Mpoo
He(TU Ha COJEp)KAHUE XJIOPUCTBHIX COJIEH, YTO MO3BOJISIET MPOBOAUTH aHAIU3 OBICTPO U
TOYHO, UCKITIOYAast YeJIOBEUYECKUH (HDaKTOp M MOBKINIAst 3P (HEKTHBHOCTH MPOIIecca KOHTPOIIS
KauecTBa. ABTOMAaTHU3MPOBAHHBIN AaHAIM3aTOp CIOCOOCH OIEPaTUBHO OMPEACIAThH
collepKaHUE XJIOPUCTBIX cojlel B mpoOax HePTH, YTO TMO3BOJSET MPEAOTBpalIaTh
HEraTUBHBIC MOCIEACTBUS U IPUHUMATh MEPHI TI0O CHIXKEHUIO UX YPOBHSL.

P
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PA3BBUTUE ITPOEKTA

B pa3BuTuu mpoekTa Mbl IUIAHUPYEM IPOBECTH JIOMOJHUTENbHBIE UCCIEIOBAaHUS B
obOnactu aHanu3a HedTH, pa3paboTaTh WM YIY4YIIUTh JAHHYI0 METOJMKY aHalu3a Mpu
MOMOIIM JTOOABJICHUS JATYMKOB, KOTOPHIE IMO3BOJSAT aBTOMATHYECKH 3aIyCKaTh paboTy
KOHBEMEpHBIX JICHT, 3allyCcKaTh paboTy MEXaHU3MOB /Jis J0OABJIEHUs] pEareHTOB U BOJIBI,
paboTy Memanku. A Takke MPOBOAUTH 00Jiee TOYHBIE Pacu€Thl U M30eraTh MOrPEIIHOCTH
pu BCEM Ipoliecce paboThl aHATU3aTOpa.

PasBuTtre 3TOro0 npoekra 6yaeT crnocoOCTBOBATH YBETUUYECHUIO TPOU3BOAUTEIHLHOCTH
Y CHUKEHUIO 3aTPaT B OTPACIIH, YTO JIETAET €ro NEePCHEKTUBHBIM U BOCTPEOOBAHHBIM Ha
PBIHKE.
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