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MuHucTepeTBO HayKK U Bbiciiero obpaszosanus Poccuiickoit Pejepanum

DejiepansHOE IOCYIAPCTBEHHOE BI0)IKETHOE
00pa3oBaTEIbHOE YUPEK/ICHUE BLICIICIO 06PA30BAHMS
«Komcomouibeknit-a-AMype rocy laperieiiblii ynuBepentery

3AJIAHUE
1a pa3zpadborky

HasBanue npoekra: ['osorpaduueckuii creti

Haznauenwue: oTobpaxkenue rpaduucckoi nidopmarmu

Ob6nacTtp ucnonszoBanus: IHay4mno-06pazoBare/bible 1a0d0paToOpUU, MY3EH, BbI-

CTaBOYHBIC CTCH/LI, MHTCPAKTHBHLIC YPOKHU

OYHKIMOHAJILHOE OIIUCAIIME npockra: llpu Bpaucium ajpecion cBeroJMoIion

JIEHTBI Ha BBICOKOM CKOPOCTH 3a cuUcT ')(I)(I)CK'I“& HCPCHUCTCIHIIMK 3PEHMS 11a BO3JIVXC

CbODMHDYeTCH TpexXMepHoce H3061')8.}I{C11HC. YI[DEIBJICHMC JIEHTOW U CCPBOIIPHUBOJIOM

ocymrecTBisiercs yepe3 Arduino, H300paxkenue Xpanurest B BUJIC MacCHuBa OuTMalia

Texumnueckoe omucanue ycrpoitcrsa: 1'osorpa@uueckuii creii COCTOUT U3 1IPO-

3paqyHOro Bpaulalouierocs JIMCKa, Ha KOTopoM 3akpeluieria ajpecuas RGB LED-

JIEHTA. KOHTDOJ’UIED CHHUTRIBACT Kalphl M3 IMaMsITH W CHUHXPOHHO oOHOBJIsIET AP-

KOCTb KaXX1OI'0 CBETOJIMOJIa B TaKT BpalllcHMs JIMCKa, co3/laBas U(I_J(l_)CK'l' 00BEMHOI'0

u300paxenust. IlaroBelif jBurarei, obccuCUYUBACT POBHYIO CKOPOCTL BPAIICH S

JMcka, a Jjlaryuk XoJuia KOHTPOJIS 110JIOKCIMS 3a/1aCT HAYaAJILIYIO TOUYKY Kajipa.

HDO[HHBK'CI [IepepacHrTLIBACT YI'OJ JIMCKA H ()'I‘OGDEI}I{&C'I' C()O'J.‘BCTC'I'BYIOIIIHFI Cer-

MEHT H300paskeHusl.

Tpe6OBaHHHI HDOI’]D&MMI-IOC obecrieyenue JIOJIZKHO  ObITh [)213]32160'1'8[10 B CpegJic

Arduino IDE ¢ ucrnionn3oBanuem 6ubIiHMoTek Juisi paboThl ¢ ajipecioil CBETOJHOI-

HOM JICHTOW M yipasienus raiimepamu. M3o0parkenust Juist 1IPOCKIHMN HEO0OX 0/ HMO

XpaHUTL U oOpabareiBarh B Gopmare durmaia (¢gaitin bitmap.h). obeciicunpast

6BICTDBII‘:I JOCTYII K KarKJIIOMY Kallpy. )_LJ'ISI LOJIYUCHMS BBLICOKON CTaOMIILIIOCTH i

IJITABHOCTHU BpalIeHMsl JIMCKaA CJC/IYET MCHOJIL30BATEHL allliaparTHblil 'l‘al::lMCD (On0-

Jmoreka limerOne), orgedaionyi 3a 1o4H0¢ HOPMUPOBANNC 1IAIOB JIBUIATSIIA.




YipaBiieHue 1BeTOM U SIpKOCThio RGB-cBeTo M008B JICHTEL PCAIM3YETCS C 110-

Mo1bio oubnuorekn Adafruit NeoPixel, uro 1mo3sossier ruOko 3aaBarh CleKTp U

MHTEHCUBHOCTL ITOJICBCTKH JUISI KAYXKJIOI'0 Ka)[pa.

I1man pabor:

~ Haumenosanue pador ‘ | Cpox
Wsyuenue anajoros - ] Oktrsbpn, 2024
Cbop u cucremaTmsalsi TEXHHYECKUX TpeboBaIMii [HosiOps, 2024
(T3, cmenudukaimm NI myRIO, Arduino DI, |
NeoPixel u jip.) ) ) | ) —
PaszpaboTka  2JieKTpUYECKOW  CXEMBbI  COEJ(MIICHMI Jlekabpsn, 2024
(nuranue, yupasienue LED, naruuxku Xosa) _ _
IIporpammupoBanue 6azosoro ckerda B Arduino IDE: Slusaps, 2024
refepanuss ~ OMTMaNoB,  ylpaBlieHUE  TalMepom
TimerOne B | |
WMurerpanust  mouynst  xpaHenuss u - 00paborku denpads, 2024
nzobpaxkenuit  (bitmap.h),  3arpyska  TeCTOBLIX
| M300pakenmi _ | ——
Orrrumusanusi KOJla: YMCHBIIICHHE  3a/ICPIKCK, Mapr, 2024
CHMKenue Mepuanus LED
Brecenre  QuHaIBHBIX [PaBOK [0  3aMCYAHHUSIM Aupens, 2025
peleH3eHTa -
CocraBiienue KOMILJIEKTa KOHCTPYKTOPCKOM Maii, 2025
| IOKyMEHTalluH [
Kommenrtapuu:

Ilepeuens rpaduyeckoro marepualia:
1. [lpunuunuansHas cxema;
2. CKpUHIIOTEI JIMIIEBOH I1aHeN M U OJIOK-)IMalIpaMMbl BUPTYAIBLHOIO 1IPUOOpa;

3. @otorpaduu ¢ pe3yibraraMu padoThI

B.B. Coueciikuii

Py KOBOJHUTCIIL ITPOCKTA
(nodnuces, dama)



MunucTepcTBO HayKu U BbiciIcro oOpazosaius Poccuiickoin dejiepauu

DejiepalibHOE IOCyIaPCTBEHHOE OI0JUKETHOE
oOpazoBaTesibHOe YUPeKJACHHUE BLICIIEro 0Opa3oBaHmsl
«KoMcomonbekuit-Ha-AMype rocyIapCTBEHHBIH YHUBEPCHTCT

[NACIIOPT

«lNosrorpaguyeckuii erenm»

Ab06 IO
denucn. damet)

A g i ./-'
Hacrasnuk 1pockra S /Zﬂdm/ﬂa % 202G
(Jmumfc'h.gﬁﬁm}

Py KOBOAHUTEID ITPOCKTA

pop
Pl p/ et 20
crioHUTEN! IPOeKTa L;x” P ek ko
(roBILCh, dr&gﬁc?_} |

D wossas

(nm)rmfb@?ﬁm)
¥

Komcomouibek-ta-Amype 2025

B.B. Cosnernixkun

ALAL 1l lanosason

A.K. Hapsbixona

JILW. Illenecosa




Conepxanue

OBILIEC IOJOTKEHHIS ..ottt ettt ete st e e es e e s ess e sess e 7
L1 Harwermmmerts WRIEIII . srssiv s o i s ais s 7
1.2 HaumeHnosanusi  JIOKYMCHTOB, Ha  OCHOBAHMM  KOTOPLIX  BCJCTCS

TIPOECKTUPOBAHME MBIEIIHS . ..eeeuvireiiriireeiieeeesiteeeasnateeesnsaeaeeasineennnneesesneesssnneaes 7
1.3 Tlepeuens opranuszanuii, y4acTBYIOMUX B PA3PA0OTKE U3JICIHUS ...oeevensenne.. 7

1.4 CBC}.ICHHH 00 HCIOJB30BAHHLIX HPH  TIPOCKTHPOBAITMKM  HOPMATHBIHO-

TEXHUYCCKUX JIOKYMEIITAX 1uvvtenirreerusriesainreessnsseeesassseeeeaassssesnneesasnsesaseesensns 8

2 BHapmaaerne B XPREIT HEIETRIED «svissvsssiosss svsesnsins s sanismsiasssase i 9
2.1  BoSEnriis BRI s R S R S 9
2.2 OO05aCTH UCTIONB30OBAHMS MBILEIIMIS «vveeeieiiieeeeiiiieeeaeiiiee e ettt e et e e e S,
2.3 TIpueanins MeHCTRESE MBI v msimtiiiia s s s s v s sisein 9

3 CocTaB U3JICIUS K KOMIDICKTHOCTD woeeuvveeessieteeanereeeeasieeeaenisseeeaasseeesoneseaansneeaneness 10
4 TexXHmaecKIe XapPARTEDMCTIIREL wwwohvesions e oimeinnss s s s s s s s wrssn s 11
D METpoleTso ¥ Briicaniie pabOTE BEHOIBE ooy wisaais s 12
5.1 YVCTPOTCTBO MBJICIHHS c.veeeeiiieeeitieeeiieee ettt e et e seane e 12

6 VCITOBIS DICOTRITYALRTEIIE sasinsosinis oo coidssinsis ssidss ks s s sw aasssss 40an wauNs RS ORAIE 13
6.1 IlpaBuia 1 0COOEHHOCTH PAZMEIIEHMS! UBJICIIHS «..vvvernrrreirneiiniaeiniesnieinnenns 13
TTPVATIOMEHME A ..ot 15
VIPELITCITRIEETERAE: B cni0mmmsrniosconasoes e oo s o s o s a0 s SHS505 5 i v B S 0S40 SRS 16

Iluem
CKE®3Y.1.1INM.01000000
Mam.| flucm. | Ne doxkymerma | Modn. | Hama. 6




1 O6mue noaoxenus

Hacrosimii  nacriopr  siBisiercsi  JIOKYMEHTOM,  [PE/iHA3HAYCHHBIM IS
O3HAKOMJIEHHUS C OCHOBHBIMM TEXHMYCCKMMH XapaK1CPUCTUKAMH, YCTPOHUCTBOM,
[paBUJIaMK YyCTAHOBKM M OKCIUlyaralMu ycrpoicrsa «l onorpaduuecknii creipy
(asree «u3IeInC»H ).

Ilacmopr BXOAMT B KOMIUICKT 1octaBku wusjeims. llpexe, dem
[0JI30BATBCH M3JICJIMEM, BHUMATEILHO U3YUMUTC ITpaBuiia oOpaiicHust U 10psI0K
paboTel ¢ HUM. B cBs3M c mocTosiHHON paboToil 110 YCOBEPUIEHCTBOBAHUIO
U3JIEIIHSI, TIOBBLIIAIONICH CI'0 HAJICIKIIOCTE W YIIYUIIIAIONICH YCIIOBHS YKCIUTYaTAIlMH,
B KOHCTPYKIIMIO MOI'YT ObITh BHECCHBLI W3MCHEHMS, HC OTPaKCHHBIC B JIAHHOM
U3 JaHHH.

1.1 HaumenoBanue usjiesinsi

ITosnnoe HanmeHoBanue uzJeus — «l osorpauaccKuil CTeHI.

1.2 HanmenoBanusi JIOKYMEHTOB, HA OCHOBAHHH KOTODbIX Be/leTcs

HPOCKTHPOBAHHE H3/ICJIHSI

lIpoextupoBanue  «losnorpadguueckuit  cremyy  OCYIICCTBISICTCs  Ha
OCHOBAaHUM TPeOOBAHUMN U I1OJIOKECHUHN CIIEYIOUIMX JJOKYMCHTOB:

- 3ajlanue Ha pa3padorky.

1.3 Ilepedenn oprauuzanuii, y4acrBylomux B paspadborke usjiejius

3akazuukoMm tipoekra «lonorpaduucckuii creivy ssusictess Mejepalibioe
rocyapcreennoe  01ojukerHoe  00paszoBalcibHOE  YUPEKJICHHC — BLICHICIO
obpazoBanus «Komcomoiibckuit-ia-AmMype  1ocyJlapcTBCHbIE  YHUBEPCUTCT
(nayee 3aka3uuk), HaxojusMics 1o ajpecy: 681013, Xabaposckuil Kpaid, I.
Komcomousek-na-Amype, Jlenmna tip-xt., Ji. 17.

Wcnomuuressimu  1poekra  «losorpaduucckuil — cremwi»y  SBISIOTCS
KonctpykTopsl  cTyjIeHYECKOr0  KOHCTPYKTOpckoro 0Owopo  «lIpombiiuicimnas
pobororexuuka u uiekrponuka» (Jrasee CKb), yuenuna smies 1upu «KonAl'Y»

A.K. HapeixoBa, ydeuwuiia jauest npu «KuAI'Y» JI.IIeuenosa.

fTucm
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TEXHHUYCCKHE JIOKYMCHTDI:

O01me 1oJIoKeHUs.

1.4 Cgejenust

00 HCIOJL30BANHBIX npu

HOPMATHBHO-TCXHHYCCKHX JIOKYMEHTax

[pu

MPOCKTHPOBAMEHM

HPOCKTUPOBAIINMH HCIIOJIL30BAllL] Clic/yrorume HOPMATHBIIO-

['OCT 2.001-2013. Ejmnas cucrema KOHCTPYKTOPCKOH JIOKYMEHTAIIMH.

I'OCT 2.102-2013. Ejmmnas cucrema KOHCTPYKTOPCKOM JIOKYMCHTAIIMH.

BH,L[BI A KOMIUICKTHOCTEL KOHCTPYKTOPCKUX JIOKYMCHTOB.

IFOCT

2.105-95.

Ejunas  cucrema KOHCTPYKTOPCKOM JIOKYyMEHTAIMH,

O6IIJ,HG Tp@ﬁOBaHH}[ K TCKCTOBBIM JIOKYMCHTAM.

I'OCT 2.610-2006. Ejpunas cucrema KOICTPYKTOPCKON JIOKYMCHTAIIMH.

HpaBHna BBITTOJIHCHHWA DKCIUIYaTallMOHHILIX JIOKYMCIHTOB.

O061ue

I'OCT

2.004-88.

TpeboBanus K

Iijmnas  cucrema l'\’()]-lC'l'pyK'I'()pCK()f*‘i JOKYMEHTAaIlUH.

BBITTOJHCHUIO  KOHCTPYKTOPCKHX

TCXHOJIOI'MYCCKHUX

JOKYMEHTOB Ha [1e4aTalolmX U rpapuuecKux ycrporcreax suisojia DBM.

['OCT 2.051-2006. Ejmnas cucrema KOHCTPYKTOPCKOH JIOKYMEHTAIMH.

DeKTpOHHBIE JIOKYMEHThI. OOIIME 110JI07KCHMSI.

['OCT 2.052-2006. Ejmunas cucremMa KOHCTPYKTOPCKOH JIOKYMEHTAIIMM.

DIeKTPOHHAs MoJ1elib u3jielinst. OOIIMEe TOJIOKCHHUSI.

FOCT

2.601-2013.

Faunas cucrema KOHCTPYKTOPCKOW JIOKYMCHTAITHAN.

DKe IryaTallHOHHBLIC JIOKYMCIHTEI.

Han.

Slucm.

Ne dokymeHma

Mocn.

LHama.

STuem
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2 Haspadvenue u npuuuMn JxeiicTBus

2.1 Ha3suauenue usjesus

«l"onorpaduueckuit crem)y npejuaziayen Juis JIGMOHCTPAIMH 00 BHEMIbIX
BU3YaIILHBIX d(P(PCKTOB B pealbHOM BPEMELIH.

2.2 O6JiacTn NCnoJIbL30BANMS H3/CIHSI

Vsneime  MOXeT — HPUMEHSATBCS — [OBCCMCCTHO  Juiss  0TOBpaKerus
HEOOXO/MMOH MH(pOpMAIMK (IIpe3eHTalus, O0BIBICHMS, PeKIiaMa, aHLId U MH.
ap.).

2.3  Ilpunuuu gedcrsus u3jgejims

[Ipunnun paboThl crenjia OCHOBAI Ha COYCTAHUM OCTATOYHOIO 3PCHUS U
CUHXPOHU3UPOBAHHOI'O YIIPABJICHUS: Ha 1IPO3PAYIIOM JIMCKE 3aKpEeIUICHa ajlpecHast
RGB-jienta, k Koropoif 110 armaparinomy TaiiMepy 110jaércs  HOBasi IOPIAS
OuTMaI-JaHHbIX U3 HamsiTh KorTposiepa. 1o Mepe Toro Kak marossiil JIBUraTeIb
[I0BOPAYMBACT JIUCK C PABHOMEPHON CKOPOCTHIO, KaXKIbIH YI'OJIl COOTBCTCTBYCT
3apaHee pacCUMTaHHOMY KaJIpy, BbIBOJMMOMY Oubimorekoi Adafruit NeoPixel.
Beictpoe uepejioBanue CHOEB  1I0JICBETKH  CO3AET  MILNO3MIO  OOBEMHOIO
1300paXKeHus, KOTOPOE 3pHTENb BOCIPUIUMAET KaK I'0JIOIPAMMY, Iapsilylo B

IIPOCTPAHCTRBE.

Jluem
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3 Cocras H3/1CJIHSE H KOMIIJICKTHOCTH

B komiuiexkT 1ocrasku ]‘OJ[OI"})&(lJM'-ICCKOI'O Creipyia  BXoJiaT ClIC/ylolme

DJIEMEHTHI:

— T'onorpaduueckuit mouyinb (COopras KOHCTPYKIMSI C BpallalomIAMCs

KosblioM m3 ajipecyeMbix RGB LED-cBeromno/ioB u 1ipo3padisiv 9KparnoM Juis

(GopmupoBanus 00HEMHOI0 H300paKCHUS ).

C yCTaHOBHBHHOI:i I'[pOIIJHBKOf;I., orBeyarolas

— bniok ynpasienust (Duexrponnas riara na 6aze Arduino (mmm NI myRIO)

TaliMepOB U CBS3b C BHEIIHUMU UHTEPercamu).

3d I'CHCpalllio  KaJ[poB, 132160'[')"

— Jlatuuku nosoxenus: (Jlaraux Xosuia (Wi 9HKOJIEP) ¢ KpCIUICHUSIMU U

Kabenem JJIA TOYHOTI'O OIIpCJIClICHHA YIJla 11oBOpOTa KOJ[l:lla).

— butok nuranus u kabenu (Anamrep 5 B-2 A, USB-kabeun st cssizu ¢ 1IK

Hu Ha60p COCTUHUTEIILHBIX TPOBOJIOB JUIA TOJIKJITOYCHHA MOI[}’J'ICI‘:I).

— Kpenéx u mouraxusie vieMenTsl ([Hoxku-pe3s00Bbie OHOPHI, BHHTEI,

IIaAOBI M ralKH LISt HAJIEXKHOIO 3aKpClUICHHA CTEHJIA T1a C'.I“OJIC).

— [lacniopr

Ham.

Jlucm.

Ne dokymerma

lModn.

Lama.
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4 Texuuyeckue XapakTepPHCTHKH

Tabmuna 1 - Texuuyeckue xapakrepu

[lapamerp
KonuuecTso cBero/i10)108
Yacrora BpaueHus
Hamnpsokenue nuranus
IlamsTe Arduino Leonardo
Ilorpebiisiemblii TOK

Bpewmst paborer 6e3 nepeboes
Jlnamerp Bpallaroero JAucKa
MaxkcumMalibHBIN KPY TSN
MOMEHT CEpBOIIPUBO/IA
Paspelienue orobpaxkenuss
CkopocTb OTKIIMKA JlaTyuka Xolula

3Havyenue
|36 (110 10° na obopor)

|5B (iie{_Arduino W JIGHTY )

CTHUKH 1"OJI0I ‘pa(]) MYCCKOI'0 CcTCH/1a

30006000 0b6/muu

32 Kb ¢um — _
JIO 2 A 1IpHU 110JIHOM CBEYEHHUHU JICHThI
J10 8 Hacon

200 mm

25 H™m

<] mc

Temn oOHOBIIEHUSs H300paKeHUs

10 1000 Ka)[poB/cex

Ham.

fluem.

Ne dokymerma | Modn. | Hama.
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S YerpoiicTtBo H onucanue paborsl W3/ieimst

5.1 VYerpoiicrBo usaenus

["onorpaduueckuii crenji npejcrasisier coboi MeXannIEcKyIo mardopmy,
Ha KOTOPOH ycranosjien Bpaiatomumiics juck juamerpom 200 mm. K BHememy
000y JMCKa KpeluTes ajipecuast cserosmo)mas Jjenta NeoPixel ¢ 36 Toukamu
ceeyenus. K ocHoBaHMIO  KOHCTPYKIMM  3aKkpeluiél  CepBOIPHUBOJL,
obecriednBalOmuii  CTabMIBHYIO U YUPABISEMYIO CKOPOCTL BPAIICHMS JIMCKA
(3000-6000 o6/mun), yupasisemyio ¢ nomouibio oubinorekn TimerOne B
Arduino IDE. Jlust cumuxponusaiuu paboThl JICHTBI € [OJIOKCIHMEM JIMCKA
UCIIONB3YeTCs JlaTyuk Xojla M MarbiuT, yCTaHOBJICHHBLIC HA KOPIYCC W OCH
BpaIIeHUs, COOTBETCTBEHHO. DIICKTPOHHAS 4aCTh CTCH)I@ BKJIIOYACT KOHTPOILICP
Arduino Leonardo, noneso#t tpamsucrop IRF3205 juisi koMMyTaimy I1uTaHus
JIEHTEI, NOBBINIAIOIIMI IpeobpazoBaresh HalpsDKeHus, 00K nuranus Ha 5B u
HEOOXOIMMBIE MTACCUBHbIE KOMIIOHEHTBI.

5.2  Onucanue paGorsl U3jieiiusi

Ilpu Brmoyenun mtmranus Arduino 3arpyskact xpanumbiii B (Qopmare
OuTMana Habop KaJipoB, ornpeessionmx nzodpaxernue juist POV-sddekra. Jluck ¢
JIEHTOM Ha4YMHaeT Bpam@arscs Osarojiaps  CepBONIPHUBOJLY,  YIPABISEMOMY
npepeiBanusMu - TimerOne juist  obectiedenust  1wiaBHoro Jwukenus.  [lpu
MPOXOXKJIECHUHM MCTKM Ha OCH Jarduk Xoiula (GopMupyeT HMILYIIbC, KOTOPBIH
CJLY?KUT CTapTOBBLIM CHMIHAJIOM JUIS BBIBOJIA OYECPC/UIOrO Kajlpa Ha CBETO/IMOJIHYIO
nenTy d4epes 6ubnmorexy Adafruit NeoPixel. Boicokasi dacrora repekiovyeHus
kanapoB (o 1000 kajipos/cek) U IMOCTOsIHHAS CKOPOCTH BPAICHHS CO3J1al0T
WILTIO3UI0  00BEMHOIO m300paxenusi B lipocTpancTse. lloiib3oBaresns Moxer
HU3MEHSTh SPKOCTL W I[BET JICHTHI 4YCpe3 HACTPOWKKM B TIPOIIMBKE, a TaKKe

MOAIrpyX arTh HOBLIC HT%C)G].’)a}KOIIHSI, M3MEHsIs MacCuB Ourmaiia.

Jlucm
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6 YcioBus ykcuyaranuu

6.1 IlpaBuiia u ocoGenOCTH pasMenICHust H3/1CIHSI

["osorpaduueckuii cre)i JIOIDKeH yCTanaBinBaTLCs 114 POBHOM, yCTONYHBO
[IOBEPXHOCTH C MHHUMAJILHONW BUOpaumeit u kosicOanusivu. Ile pasmenaiite
YCTPOMCTBO BOJIM3M UCTOYHUKOB CHIILHBIX IEKTPOMAIHUTHEIX 1I0MEX (MOLIBIX
3JICKTPUYECKHX JIBUTATENIeH, Tpanchopmaropon, Wi-Ii-pyrepos), 4robnl He ncka-
KaTh padory jaryuka XoJula M HE CHIDKATh YETKOCTH CHHXPOIM3AIMH KaJ[POB.
OcrapnsiiTe BOKPYI crenjia cBOOO/IOE HPOCTPaHCTBO He Menee 30 oM 10 nepu-
METpy JuIsi o0cclieueHus JlocTylla K dJIeMeHTaM yIpaslicHust 1 dPPEKTUBHOIO
OXJIQXKICHUS DJICKTPOHHBIX KOMIIOHEHTOB. lemMiieparypa B 1OMEIICHUHU YKCIUIya-
TallMH JIOJDKHA I0/JIepKUBaThest B jinaliasorne +5...+40 °C, ornocurelinias Biax-
HOCTB — He Oosiee 80 % Oe3 KonjiecHcaluu Bliaru.

6.2 Mepsi 6e3onacHocTu

— Ilepex nepBbIM BKIIOYCHHEM YOCHUTCCH B HIPABMIILHOCTH DJICKTPUYCCKUX
[TOAKITFOYEeHU I u I[CJIOCTHOCTH U30JISILUH [ TalOIIKUX LPOBOLOB.
— Hukorna He kacaiitech Bpalaomnerocst JIMCKa Bo BpeMst paboThl — BhICPKUBa-
Te Oesonacuoe paccrosue MUHUMYM 20 cm. Llpu BulionHCHHH PEryMPOBKY MK
repeHanajiku CUCTCMbI 1OJHOCTBIO OTKIIOYaHTe UTAaHKWe W JIOKM)IaiTech 110JHOH
OCTAHOBKH JIMCKA.

— He nomnycxkaiire ronajianusi Blard, )XuJIKOCTH U MCTAILIMYCCKUX [IPCIIMC-
TOB Ha CBETOJIMO/IHYIO JICHTY U JIEKTPOHHBIC MO/LYJIH.

— Hcnions3ydre TOJILKO OpUIHHabHbIC OIOKK HHTAINS W KOMUIOHCHTBI, HEe
[IpeBRIIaNTe JloIyCcTUMOE Hallpsikenue 5 B v Tok Jio 2 A.

— IIpu obcirykuBanuu coOJIOMARTE ATUCTATHYCCKHE MEPhI (MCIOJIL3YHTEe
3aseMiisiton il Opaciier) u paboraiire B riepyarkax, 4ro0bl He HOBPE/MTH 4y BCTBH-
TEJIbHBIE 3JIEMEHThI [L1aThI.

6.3 [lpaBuJiia xpanennsi H TPAHCHOPTHPOBAHHKSI

— XpaHeHnue CTCHJ/Ia JIOJKHO OCYUICCTBISTLCS B CYXOM OMCHICHMU IIPH

temrieparype ot —20 ji0 +60 °C u ormocuressHol Biaxuoctu He 6olee 70 %.

Slucm
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— Ilepe)t cxuajmpoBanuem ybe rech, 4To yCTpORCTBO HONHOCTHIO 00ecTo-
YEHO, @ BCE DJIEMEHTHI HAJIEKHO 3aQUKCUPOBAaHBI (JIMCK 3abi0KupoBsan, Kabelu
YIIOJKEHBI).

— M rpancrnioprrpoBanus MCHONBL3YHTC OPHUIMHANLIYIO YIAKOBKY HMJIH
IPOTUBOYIAPHEIM Dy 1P ¢ BHYTPCHHUMM BKIALIIIAMM, 3a0IMILAIOLIMME OT MC-
XaHUYECKHUX [TOBPECIKICHUNA.

— llpu Tpancnopruposke cobinojlaiTe MOJIOKCHUE «IUCK FOPU3OHTAIBHOY,
usberaiite peskux yjapos u iajcHuil. Ourumaibias QUKCAIUsS — ¢ [IOMOIIBIO

MSATKHX IIPOKJIAJIOK BOKPYI™ KOpIlyca 1 KECTKUX PACIIOPOK 110 HICPUMCTPY.
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MunucrepeTBo HayKku 1 BhicIIero obpasosanus Poccuiickoil Dejiepannu

DejiepanbHOE TOCYIAPCTBEHHOE OIOJIKETHOE
00pa3oBaTeIIbHOC YUPEKJICHUE BBLICIICTO 0OPa30BaH s
«Komcomonsekuit-ta-AMype rocy 1apeTBeH b YHHUBCPCUTCT

COI'JTACOBAHO YTBEPXJIAIO

Havansnux otnena OHul IKPC W.o. mpopextopa o HayuHo# padore,

H-P TCXH. JJayK. upocbeccop

A.B. KocMmbiaun

E.M. Jlumurpuau
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O IPUEMKE B DKCIUTyaTaIMIO [TPOCKTA

«lonorpapuyeckuii cremm

r. Komcomonbck-na-Amype « fbn K 20AcT,

Komuccus B cocrase 1pejicraBuTelieii:
CO CTOPOHBI 3aKa34HKa
- C.H. Cyxopyxkos — pykosozureis CKl,
- A.C.T'yjum — nexan @Y
CO CTOPOHBI UCIIOJIHUTEJISI
- B.B. Conenkuii — pykoBojuTeis [IpoeKTa,

- A.A. IllarroBasioB — HACTABHUK IIPOEKTA,

A.K. Happikosa — yuennia sniiest upu «KnAl'Y»,

.M. llenenosa — yuenura smuest 1pu «KnAl'Y»,

COCTaBuJla aKT O HHUIKCCIICLYIOIIEM:



«Mcnonmurensy tepeyiaet 1poekr «l onorpaduyeckuii cremy, B cocTase:

I. T'onorpaduueckuit mojyis (COopias KOHCTPYKIMS C BPaIAIOIAMCS
KosbIioM M3 ajpecyeMbix RGB LED-cBeT0/1010B 1 11po3payiibiv dKpanom Juts
(popmupoBanust 06BEMHOIO U306pakKeHus ).

2. biiok ynpasienus (Diexrpornast iarta na 6ase Arduino (uan NI myRIO)
C YCTAQHOBJICHHOW IPOINMBKON, OTBEHAIOIIAS 3a ICHEPAIMiO KajpoB, pabory
TaHMEPOB U CBSA3L C BHCIIHUMHU HITCpericaMu).

3. Harunku nosoxenust (Jlarunk Xosua (v JHKOJICP) C KpelUICHUsSIMU U
KabeJieM JUlst TOYHOI'O OIPEJICIICHHS YIUIa IOBOPOTA KOJIbIA).

4. biok nuranus u kabenu (Ajtanrrep 5 B-2 A, USB-kabeus jurst essizu ¢ 11K
1 HA0OP COCIMHMTEILHBIX 1IPOBOJIOB JUISl [IOJIKIIOYEHUS MOJLYJICH ).

5. Kpenéx u monraxusie snemMedTs (HoKKH-pe3n00BbIe ONMOpPHI, BUHTHI,
IAaWObI U rafiKy JUIST HAJEKITOrO 3aKpeILICHUs! CTCH)IA HA CTolIe).

6. llacriopt

PykoBoauTeis npoekra % d__QG. AORG B.B. Cosenkuii
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