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1 OOmue nooKeHUsA

Hacrosmuii macmopr sBiIsSeTCs [OKYMEHTOM, IIpEIHAa3HAYECHHBIM [JISA
O3HAKOMJIEHHUSI C OCHOBHBIMU TEXHUYECKUMU XaAPAKTEPUCTUKAMHU, YCTPOUCTBOM,
IpaBUJIaMHd YCTaHOBKH M OKCIUIyaTalldd YCTPOWCTBa «YCTPOUCTBO  IUIA
oToOpaxxeHus rpapuyeckoil UHGOpMaUK Ha MAaTPUIHOM HHAMKATOPE C IIOMOIIBIO
NI myRIO» (nanee «uznenue»).

[TacmopT BXOOUT B KOMIUIEKT IocTaBku u3fenus. llpexnae, ueMm
TI0JIb30BATHCS U3/eNIUeM, BHUMATEIBHO U3y4YUTe IIpaBuia oOpallleHUs U IOPSII0K
paboTel ¢ HUM. B CBS3M C MOCTOSHHOW paboTOW IO YCOBEPUIEHCTBOBAHMIO
W3JIEITHs, TIOBBIIIAIOIIEH ero HaJeKHOCTh U YJIyHdIIaollel yCIOBHs KCILIyaTallkuH,
B KOHCTPYKIIMIO MOTYT OBITh BHECEHbI M3MEHEHHUs, HEe OTpaKCHHbIE B IaHHOM
U3IaHWUH.

1.1 HaumenoBaHue H3Ieaus

[TonmHoe HauMeHOBaHWE U3NENHS — «YCTPOMCTBO Ui OTOOpaKeHUs
rpaduueckoii nHGOpMaIMK Ha MaTpUuIHOM HHIHKaTope ¢ moMommbsio NI myRIO».

1.2 HaumeHoBaHHA JOKYMEHTOB, Ha OCHOBAHHH KOTOPBIX BeJeTcsl

NpoeKTHPOBaHHE HU3e/IHUSs

IIpoextpoBanne  «YCTpodcTBO st OTOOpaxkeHMs — Tpaduueckon
uHpOpMAllMK Ha MaTpu4HOM HHAuMKatope ¢ nomompo NI myRIO»
OCYLIECTBJIAETCA Ha OCHOBAaHMM TpeOOBaHMH W TOJOXKEHUN  CIICAYFOLIHX
JTOKyMEHTOB:

- 3aJaHue Ha pa3paboTKy.

1.3 TlepeueHb opranu3sanuii, y4acTBYIOIIHX B pa3padoTKe U3IenHs

3aka3duKoM IpoekTa «YCTPOMCTBO M OTOOpaXKeHHWs TIpaduyecKon
uHpOpMaIMi Ha MaTpudHOM HHAMKaTope ¢ momompio NI myRIO» sBnsercs
denepalbHOE TOCYIapCcTBEHHOE OOPKeTHOE 00pa3oBaTelibHOE —YUPEKICHUE
BBICIIIETO o0Opa3zoBaHuUs «Komcomonbckuii-Ha-AMype roCyaapCTBEHHBIN
YHUBEPCUTET» (flalee 3aKa3yuK), HaXoIsukcs 1o agpecy: 681013, XabapoBckwuit

kpaii, r. KomcoMoinbck-Ha-AMype, Jlenuna mp-kT., 1. 17.

flucm
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VcrionHuTeNsIMA TpOeKTa «YCTPOUCTBO A OTOOpakeHHs IpaduvecKoi
uHOpMalUKd Ha MaTpudHOM HHAMKaTope ¢ momompio NI myRIO» sBisoTcs
KOHCTPYKTOpBI ~ CTYIEHYECKOTO KOHCTPYKTOPCKOTO O10po  «OJEKTpOHUKA |
pobororexuukay (nanee CKB), ctyzents rpymmsr 1I196-1, 'oposoit A.H., 2I196-
3K, IOanp XyH03.

14 Csenenussi 00  HCHOJB30BAHHBIX TNPH  NPOEKTHPOBAHUH

HOPMATHBHO-TEXHHYECKHX JOKYMEHTaxX

Ilpy  MPOEKTHPOBAHWM  HUCIIONB30BaHbI  CIEAyIOLIHe  HOPMAaTHBHO-
TEeXHUYECKUE JOKYMEHTHI:

I'OCT 2.001-2013. Enmumas cucreMa KOHCTPYKTOPCKOM OKyMEHTAIlHH.
OObuue 1nonoxeHus.

I'OCT 2.102-2013. Exunas cucteMa KOHCTPYKTOPCKOM JIOKYMEHTAIUH.
BBl ¥ KOMIUIEKTHOCTh KOHCTPYKTOPCKHX TIOKYMEHTOB.

IF'OCT 2.105-95. Enumasg cucteMa KOHCTPYKTOPCKOM [TOKYMEHTAI[UH.
O6mue TpeOOBaHUS K TEKCTOBBIM JOKYMEHTAM.

[OCT 2.610-2006. EpuHas cuctemMa KOHCTPYKTOPCKOW [IOKYMEHTAIWH.
[TpaBuiia BHINOJIHEHUS SKCILTY aTAlHOHHBIX JJOKYMEHTOB.

I'OCT 2.004-88. Enuuas cucreMa KOHCTPYKTOPCKOM JIOKyMEHTAlMH.
O6mue TpeOOBaHWsS K BBHIIOJHEHHUIO KOHCTPYKTOPCKHX —TEXHOJIOTHHYCCKUX
JIOKYMEHTOB Ha [Ie4aTaloluX U rpadiyecKux ycTpoicTBax BbIBOAA OBM.

'OCT 2.051-2006. Enunas cucteMa KOHCTPYKTOPCKOW MOKyMEHTallHH.
DnexTpoHHbIe JoKyMeHThl. OOIIue MOT0KEeHHS.

COCT 2.052-2006. Enunas cuctemMa KOHCTPYKTOPCKOM IOKYyMEHTallWH.
DneKTpoHHAas Moenb u3neus. OOLIure MOI0KeHHUS.

I'OCT 2.601-2013. EngunHas cucTteMa KOHCTPYKTOPCKOW TOKyMEHTallMH.

DKCILTyaTallMOHHbIE JOKYMEHTBI.

Jlucm
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2 Ha3navyeHue W NPHHIHUI JeHCTBHUS

2.1 Ha3nayenue usaeus

«VTpoiicTBO s oToGpakeHus rpaduyeckoil HHpOPMALH Ha MaTPUIHOM
uaaukatope ¢ momomplo NI myRIO» mpenHasHadeH s 0TOOpaKEHHS
rpaduuecKoi H(OPMAIUK Ha MAaTPHIHOM CBETOAUOAHOM MHIMKATOPE.

B cocraB m3menus BXOmAT: obpabatemBaromee ycrpoiictBo (NI myRIO),
YCTPONCTBO BBOJA, yCTPONCTBO HHAUKALIWH.

2.2 OO06aacTH HCNOJbL30BAHHSA H3IeTUs

Usnende MOXKeT TPUMEHATBCS — IIOBCEMECTHO JUIS  OTOOpaXKeHHS
Heo6xoauMoit uHpopMary (Gerymye cTpoky, 0GBIBICHHS, peKiamMa, apumm 1
MH. JIp.).

2.3 IlpunHuun gelcrBEs U3AeHs

O6Gpa6oTka KiaBuaTypbl OCHOBaHa Ha LHUKIMIHOM ONpOCE BEIBO/OB
CTONOLOB MATPUYHOW KJIABHATYpPBI, IIOCNE Yero IMOCTPOYHO OMPEACNATCA
HakaTble KHONKU. B IporpamMMe OCYyIIECTBIEHO H3MEHEHHE COCTOSHHS KiIaBHII
mpy  ee  OTmyckamuu.  Kakmod — KIaBuile  COOTBETCBYCT — 3apaHee
Mpe/lyCTaHOBIEHHBIA y30p, KOTOpPBIA TIIOCIE HAXKATH OymeT BBIBEJEH Ha

MaTpUYHBIA UHIHKATOP.

Jluecm
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3 CocraB H3JeJHA H KOMIIJIEKTHOCTD
B KOMIIJIEKT MOCTaBKH BXOJIUT:

- O6pabatsBaroriee ycrpoiictso (NI myRIO);

YCTPOUCTBO BBOJIA;

YCTPOUCTBO MHIUKALUH,

[Tacropr.
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4 Texunuyeckue XapaKTePHCTHKH

4.1 OcHOBHbIE TeXHHYECKHE XAPAKTEPHCTHKH 00padaTbiBaIOIIEro

yerpoiictBa (NI myRIO)

Verpoiicrso myRIO xommanuu National Instruments sBisieTcst IOpTaTHB-
HBIM IlepeHacTpanBaeMbIM YCTPOMCTBOM BBOJ/Ia-BbIBO/IA, KOTOPOE MOXET OBITH HC-
[0JIB30BAHO U pa3pabOTKU CUCTEM yIpaBlIeHHs, POOOTOTEXHUKM M MEXaTpOHHU-
KU.

YCTpoiCcTBO pacmonaraeT aHaJOrOBHIMU BBOJAMHM, aHAJIOTOBBIMU BhIBOJA-
MU, JTHHUAME [(POBOrO BBONA-BHIBOJA, HHIMKATOPAMH, KHOIKOH YIpaBIeHNUs,
BcTpoeHHbM akcenepomerpom, ITJIMC Xilinx u IBYXBANEPHBIM TPONECCOPOM
ARM Cortex-A9.

Passembl mopToB pacmupenus A u B ycrpoictsa NI myRIO mnepenarot
OJIMHAKOBBIE HAGOpPHI CUrHANOB. IIporpaMmMHoe 0bectieueHre ONpeIelsieT CUTHAIbL
Mo umeHu pasbema, Hanpumep ConnectorA/DIO] u ConnectorB/DIOI.

OCHOBHBIE TEXHWYECKHE XapaKTepPHCTUKH 00pabaThIBAIOIIEro yCTPOHCTBA
npuBeeHsl B Tabmue 1.

Ta6nuna 1 - Texauueckue xapakrepuctixku NI myRIO

[Tpoueccop ARM Cortex-A9
TaxToBas yacroTa mpoueccopa, Ml 11 667

KonuyectBo saep 2
DueprosesasucumMas mamsiaTh, Mb 312

OmnepaTUBHAas [1aMATh DDR3, 256 Mb
TakToBas YacToTa OIEPATUBHOM HAMATH, | 533

MI 1t

Pa3psaHOCTh IIHHBI JaHHBIX, OUT 16

Pexxum panuo IEEE 802.11 b,g,n
JlnamnasoH 4acToT, [ 11 ISM 2.4

IIIupuna kaHana, MI'11 20

MoIIHOCTh IepeaTynKa makc. +10 b
HanpaBieHHOCTh aHTEHHBI BCeHaIpaBJeHHas
ITpoTokoJbl 6€30MaCHOCTH WPA, WPA2, WPA2-Enterprise
ITopt xocta USB USB 2.0 Hi-Speed
ITopt yctpotictea USB USB 2.0 Hi-Speed
BrrxongHoe Hanpsbkerue +5 B Or4.75 10 525 B
MakcUMAaJIbHBIA TOK Ha KaxaoMm pasbeme | 100 MA

Jluem
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(+5 B)

BrixoaHoe Hanpsbkerue +3,3 B

Or3,0m03,6B

MaxcuMaIbHEI TOK Ha KaxaoM paszbeMe | 150 MA

(+3,3 B)

Brixognoe Hanpspkenue +15 B Or15m016B

MaxkcuMallbHbIN TOK 32 MA (16 MA B MOMEHT
BKJTFOYECHHMS])

BrixoaHoe Hanpspkenue -15 B Ot-15n10-16B

MaxkcuManbHbIM TOK 32 MA (16 MA B MOMEHT

BKJTIOYEHHS)

4.2 OcHoOBHbIE TEXHMYECKHE XapaKTePUCTHKH YCTPOicTBa BBOA

OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKU yCTPOWCTBA BBOJA NPHUBEICHBL B

Tabnuie 2.

Tab6muna 2 — TexHudecKkye XapakTepHCTUKH yCTPOMCTBA BBOA

HaumeHnoBaHue napameTpa 3HayeHue
Nutepdeiic 12-muroBei GPIO
ITutanue, B +3.3.4 €3
["abapuThl, MM 86 x 69

Macca HETTO, KI 0,078

4.3 QOcHOBHbIE TeXHHYECKHE XapPAKTEPHCTHKH 0JI0Ka HHAHKAIHH

OcHOBHBIE TEXHHMYECKHE XapaKTEepPUCTUKU O710Ka MHOUKALUT IIpUBEIOCHBI B

Tabuie 3.

Ta6numa 3 — TexHudeckue XapaKTepUCTUKH yCTPOMCTBA MHIMKALMH

HawnmeHoBaHMe napamMeTpa

3HaueHue

[TpsiMmo#i TOK, MA

20

IIpsimoe HaIpsKEHHE

2,0 ... 2,2 (KpacHBIH)
3,3 ... 3,5 (3eneHbIN)

KonugecTBO 1IBETOB 2
I"aGapuThl, MM 50,7*50,7*9,3
Macca HeTTO, KI' 0,078

Ham.
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5 VYerpoiicTBo H onucaHue padoThI H3AeTHS

5.1 VYerpolicTBo H3xeIHs

5.1.1 Oopa6aTeiBatoniee yerpoiicTBo (NI myRIO)

BHemHuit BUI ycTpolicTBa mpeacTasieH Ha pucyHke Ommuoka! Merounuk

CChIJIKH He HaHOeH..

Pucynok 1 — Baemnuii Buz yae6Horo ycrpoiicrsa myRIO

Verposicteo myRIO  xommanwu — National — Instruments  siBisieTcs
MIOPTAaTUBHBIM IIEpeHACTPalBaeMbIM yCTPOWCTBOM BBO/a-BbIBOJA, KOTOPOE MOXKET
OBITH HCIOIB30BAHO JUIA paspabOTKHA CHCTEM YIpaBleHHS, POOOTOTEXHUKU H
MEXaTPOHHKH.

JlaHHOE YCTPOMCTBO IIO3BOJIMT MCIONL30BATh YCTPOMCTBO B YCIOBHAX
OrpaHHYeHHOr0 pabodero  IMPOCTPAHCTBA, BO3MOXKHO  aBTOHOMHOE  €ro
WCITI0JIb30BaHMUE.

Ha pucyske 2 mpencTaBieHbl BHEIIHHE pa3beMbl M KOHTAKTBI IS

noaxrouenus ycrpoiicrea myRIO.

Jluecm
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1 — myRIO-1900; 2 — Beixozp! mopta pacimpenus myRIO;

3 — xabesp nmuTanus ycrpoiictsa; 4 — USB-kabens i yCTPOHCTBA,
5 — USB-kabens xocTta; 6 — CBETOAUOBL; 7/ — KOHHEKTOP C BUHTOBBIM 32XXKUMOM
nopta MSP; 8 — BXOJ/BBIXOJ ayIuOKabeIst;
9 — Knomnka 6e3 (GuKcauu

Pucynox 2 — Ycrpoitcteo NI myRIO-1900

YerpoiicTBO pacronaraeT aHaIOrOBBIME BBOJAMM, aHAJIOTOBBIMK BhIBOJA-
MM, JTMHUSMH [MGPOBOTO BBOAA-BBIBOJA, HHIMKATOPaMH, KHOIKOH yIpaBICHM,
BCTpoeHHEIM akcenepomerpoM, ITJIMC Xilinx ¥ ABYXBAAEPHBIM TPOLECCOPOM
ARM Cortex-A9.

Ha pucyske 30mubka! McToUHHK CCHUIKH He HAH/IeH. I0Ka3aHa byHK-

nmoHaIbHas cxeMa ycrpoiictBa myRIO-1900.

Jluecm
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Pucynok 3 — @ynkunosansHas cxema NI myRIO-1900

PaspeMbl [OpTOB pacmuperust A u B ycrpotictea NI myRIO mepenator

OJIMHAKOBBIE HAGOpPEI CHIHANOB. IIporpaMMHoe obeciiedeHre ONpe/IeNseT CUrHaIb]

1o umeHu pasbema, Hanpumep ConnectorA/DIO1 u ConnectorB/DIOI.

Ha pucynke 4Omuéka! McToUHHK CCHUIKH He Hal/IeH. [I0Ka3aHbl CHTHA-

el pazbemoB A u B MXP mopra. OTMETHM, YTO HEKOTOPbIE KOHTAKThl HECYT BTO-

PUYHYIO (YHKIHIO TOMUMO OCHOBHOM.

Ham.

Nuem.

Ne dokymeHma

MModn.| [Hama.
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PucyHok 4 — Ha3zHauenue koHTakToB nopra MXP

Ornmcanye CUTHANIOB Ha pasbemax nopta MXP npusezieHo B Tabnuie 4.

Tabnuna 4 - Onvcanue curHanoB pazbeMoB A u B nopra MXP

HaumenoBanue | Onopnas | Hampasienue
Omnucanue

CHUrHaJIa TOYKa CHUrHasa

+9V DGND BriBon Brisox nmuranus +5 B

Al <0...3> AGND Bson 0-5 B, omopHbI#, HECUMMETPUYHBIH
aHaJIOTOBBIM BXOJIHOM KaHal

AO <0...1> AGND BriBon 0-5 B, OmOpHBIA, HECUMMETPUYHBIA
AHAJIOrOBBIN BRIXONHOM KaHAI

AGND — = OrmopHass ToYKa Uil aHaJIOrOBBIX
BBOJIOB 1 BBIBOJOB

£33N DGND BriBoj BriBox nuranus +3,3 B

DIO <0..15> | DGND Box wnu | Lludposas JTVHUS o01u1ero

BBIBO/I Ha3HAYEHUS o BBIXOIHBIM

nanpsokendem 3,3 B, 3,3 B/5B
COBMECTMMOE BXOQHOE HANPSDHKEHHUE

UART.RX DGND Bron JIunusa urenus unrepgeiica UART.
Jlunuu ~ UART ANEKTPUYECKH
unedTHaHbl uaEIM DIO.

UART.RX DGND BriBo1 JIuaus ~ nepemauuM  MHTepdetica

Jluem
CKBE®3Y.1.1I.01000000
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UART

DGND

OmopHass Touyka I LUPPOBBEIX
cursanos, +5 B u +3,3 B.

Ha pucynke 5 noxazansl curtans! Ha Mini System Port (MSP).
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Pucynok 5 — Hasnadenue koHTakTa pazbema MSP

B tabnuiie 5 onucansl curHaisl mopra MSP.

Tabnuna 5 — Curnansl nopra MSP

Hanmenoanue | Onopnas | Hanpasnenue
Omucanue
CUrHaJIa TOYKa CUTHaJIa
+15V/-15V AGND BriBon BriBox muranusg +15 B/-15 B
AIO+/AIO-; AGND Brog +10 B, nuddepeHIanbHbIe
All+/All- aHAJIOTOBBIE BXOIHbBIX KaHAJIBI.
AQO <0...1> AGND BrBon +10 B, onOpHBIA, HECUMMETPHYHBIN
AHAJIOIOBBLINA BBIXOIHOW KaHal
AGND = = OmnopHas Touka [UIs aHaJlOTOBBIX
BBOJIOB ¥ BBIBOJIOB ¥ BBIBOJI ITUTAHUS
+15 B/-15B
+5V DGND BriBoj Brisoj mutanus +5 B
DIO <0..7> DGND Brox [Mudposas JIAHUS ob1ero
158105 Ha3HAYEHUS g BBIXO/THBIM
BBIBO/I Hanpsokeauem 3,3 B, 3,3 B/5B
COBMECTHUMOE BXOJHOE HAIIPSDKEHNE
DGND = = OnopHast To4YKa I8 LHPPOBBIX
CUTHAJIOB, U BLIBOJ muTaHms +5 B.

Ham.

Jluem. | Ne QokymerHma

(Modn.| MHama.

Jlucm
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Texuudeckue XxapakKTepUCTHKH:

IIponeccop ARM Cortex-A9;
TaxToBas gacToTa Ipoleccopa 667 MI'11;
Konunuectso suep 2;
DHeproHe3aBUcHMas MaMsATh 512 Mb;
OnepaTuBHas NaMATh DDR3, 256 Mb;
TaxToBas 4acTOTa ONEePaTUBHOM NaMATH 533 MI'1;
Pa3psgHOCTD MIMHBI JaHHBIX 16 ourt;

Pexxum panuo IEEE 802.11 b,g,n;
JInama3oH 4acToT ISM2.41T1;
[Iupuna kaHana 20 MI'w;
MouHoCTh nepegaTyiKa makc. +10 ab;
HanpaBieHHOCTb aHTEHHEI BCEHaIIpaBJIeHHAs,
[TpoTokoms! 6€30I1aCHOCTH WPA, WPA2, WPA2-Enterprise;
[TopT xocta USB USB 2.0 Hi-Speed;
I[TopT yctpotictea USB USB 2.0 Hi-Speed;
BrixoaHoe HampsbkeHue +5 B Ot 4,75 no 5,25 B;
MakcHMaJTbHBIN TOK Ha KaXIoM passeme (+5 B) 100 MA;
BrixonHoe HanpspkeHue +3,3 B Ot 3,0 mo 3,6 B;
MakcHMaIbHBI TOK Ha KakioM paszbeme (13,3 B) 150 MA;
BrixogHoe Hanpsbkerue +15 B Ot 15 no 16 B;
MakcuManbHBIN TOK 32 MA (16 MA B MOMEHT BKJIIOYEHHUS);
BrixoHOe HampshkeHue -15 B Ot -15 mo -16 B;
MaxcuManbHBIM TOK 32 MA (16 MA B MOMEHT BKJTIOUEHVS).

5.1.2 VYcrpoiicTBO BBOJA

B kayecTBe 6I10Ka BBOIA 3HadeHus BbIOpaH Moxyns Pmod KYPD 1 6-button
xommanuu Digilent (pucyrok 6). KiiaBuum (KHOTIKH) KIIaBUATypPbl, COCIUHCHHDI B
marpuiy 4x4. KiaBuatypa IIOJINEPKHUBACT 00paboTKy OJMHOYHBIX H

MHOXECTREHHBIX HAXKATUH KJIABUIIL.

Jluem

CKBE®3Y.1.11.01000000
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Pmod KYPD — oarto 16-xkHOomOYHas KiaBUaTypa, pacIOJOXKEHHas B
mectHagnarepuyioM  Gopmare  (0-F). Omnpenenenue  HaxkaTod — KHOTIKH
OCYIIECTBJIAETCS ITyTeM LU(POBOro IMepeBoja JUHUK CTONONA Ha JIOTHYECKUH

HU3KWH YPOBEHb ¥ IIOCNENOBATEIFHOrO IM(POBOr0 CYHMTBHIBAHMS KaXIOW Wu3

CTpOK.

Pucynox 6 — Bueurnuii Bug Pmod KYPD
5.1.3 biaok HHAUKAUHH
B kxadecTBe 37eMeHTa Ul WHAMKAIUK rpadHIKCKOro 1300paxeHus BEIOpaH

8*8 cBeTOAMOHBINA MaTpuuHBIH uHAMKaTOpY SM-2088CR3G2C (pucyHOK 7).

Pucynok 7 — Bueumnwuii Bun Y SM-2088CR3G2C

JTuecm

CKE®3Y.1.1IM.01000000
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PacnuHOBKA MHIMKATOpA TPEACTABICHA Ha PUCYHKE 8.
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Pucynok 8— PacimHOBKa HHAMKATOPA

CxeMa COeOMHEHHMs JJIEMEHTOB BHYTPU KopIyca TIpeACTaBlieHa Ha
pucyHke 9.
RED P gy apapagnps
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Pucynox 9— HasnaueHnne KOHTaKTOB
CKBE®3Y. 1.M1.01000000 e
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CTpyKTypHas cxema M3[eJus IpecTaBieHa Ha pucyHke 10.

Obpacamebawuiee ycmpoucmbo

Yempoucmbo
MXPA [ Bboda

w3 MR

Yempoucmbo

P B l UHOUKaY UL

Pucynok 10 — CTpykTypHas cxema U3JIeus

YeTpolicTBO BBOIA TpelHA3HAYeHO Uil BeIOOpa y3opa. B BHpTyalbHOM
npubope LabVIEW (ympasisoinas mporpamma), IOCpeicTBOM ycTpoiicTBa NI
myRIO, IMKIMYHO  OIpallMBaeTCs  COCTOSHUME  BBIBOAOB  KIIABHUATYPBHI.
@opmupyeTcs JOTHYECKU MacCHB, COOTBETCTBYIOLIMK PACIONIOKEHHUIO KHOIIOK
Ha KnaBuaType. COpPMHpOBAHHBIN JOTHYECKUH MaccuB Iipeobpasyercst B 16-
PIYHOE HHCIIO, KAXIOMy M3 KOTOPBIX IIPOrPAMMHO 3ajgaeTcs kox ysopa. [lyrem
o6paTHOro mpeobpa3oBaHUs y30p I[OCTPOYHO BBIBOJAMTCA HA YCTPOHCTBO
UHIMKALMU. Bce KOHTaKThl YCTPOWCTB BBOJA W HMHIUKAIMH IIOAKITIOYEHBI K

KoHTakTaM nudposoro BBojaa/BeiBoa moptos NI myRIO.

5.2 Onuncanue padoThbl H3JETHsA

1) Toaxmouuts 6ok nmutanus k NI myRIO;

2) IMoaxmounts NI myRIO x ITK USB-ka6enewm;

3) 3amycTHTh Ha KOMITBIOTEpE IpoeKT matrix_info.lvproj;

4) Bommonuuts momkmodenne NI myRIO k mpoekTy, HaxaB INPaBoH

KHOIIKOM MBIIIH 110 HAMMEHOBAHHUIO YCTPOMCTBA B CIIMCKE IIPOEKTA,

Jluem
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Help...
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Pucynok 11 — IMoxxmouerne NI myRIO k mpoexTy

5) 3amyctuts Main.vi B criucke GaiioB IpoOeKTa;
6) 3aIyCTHTh BHITIONHEHNE BUPTYaIBHOTO IPHO0DA;

7) HaxxaTh Ha JIF00yI0 KHOIIKY yCTPOMCTBa BBOJA;

9) Ilpu HeOGXOAUMOCTH OCTAHOBUTE PabOTY IMPOrpPaMME xunonkoir CTOII

Ha JIMIEBOM IaHEH.

[puHIMNHaTIEHAS STEKTPUYECKas CXema H3JIeNMs NPUBEACHA B ITpuoxe-

HUA A.

JImieBas TMaHeTb, OIOK-IMArpaMMa BUPTYaJIbHOTO NpuOOpa IPHBEIEHB B

npunoxernu B. @otorpaduy pe3ynpTaTos paboTh! TaMepa MPUBEICHBI B IPHIIOKE-

auu b.

CKBE®3Y.1.M1.01000000
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6 VYcaoBHs IKCIIyaTALHH

Uzpnenue Beimyckaetcs B kiumaTuueckoM ucronaennn YXJI 4.2 o F'OCT
15150-69 u mpenHazHaueH Ui KCIIOJE30BAHUSA B CTAl[MOHAPHBIX YCIIOBHAX B
3aKPBITHIX TIOMEIEHUSIX TIPH COOTBETCTBYIOIIUX KIMMATUYECKUX yCIOBUAX:

— wuHTepBal Temieparyp ot +10 xo +35 °C;

~ OTHOCHTeJbHAs BIAKHOCTB Bo3myxa 1o 80 % mpu Temnepatype +25 °C;

— BhIcOTa Hax ypoBHeM Mops He 6onee 2000 m;

~ artmocdepHoe napienue oT 86,6 no 106 kIla (o1 650 g0 800 MM pT. CT.).

B HOMeIeH:H, Tie UCIIONb3yeTCs U3Je/Me He JO/DKHO BO3HUKATh YCIIOBHH
Uil KOHJeHcaluu Biard (BeImafeHust pockl). Mspemnwe sBISETCS 3JICKTPOHHBIM
npubopoM, TpeOyroIuM 6epeXkHOro 00paIleHH s

Ilns obecrnieuennss 0e30TKa3HOM paOOTHI, COXpaHEHHWS TOYHOCTH H €ro
cOepexeHust He00X0AUMO COOMIOIATh CIIEAYIOIIHE ITpaBHa:

—  W3YYWTb NACIIOPT, MIPEXXIE YeM MPUCTYIIUTE K paboTe ¢ U3/IeNHeEM;

- TIpemoXpaHsTh H3IEIHe OT yIapoB U MOBPEXACHHUH;

- He JI0IyCKaTh CAMOCTOSATENBHYI0 pa300pKy U3/eNusl.

6.1 IlpaBuja u 0cOOEHHOCTH pa3MelleHHs H3AeTHsl

Usnenue NOMKHO OBITH PACIOJIOKEHO Ha pPACCTOSHUM HE MEHEE I m ot
HarpeBaTelbHBIX IPHOOPOB.

BHUMAHME! Ilpu osKcITyaTallud HM3AEIUs 3alpeliaercsas IPOBOAHUTEH
CaMOCTOSITENIBHO Kakue-To Ju00 paboTel 10 HM3BICYCHUIO U YCTaHOBKE
BHYTPEHHUX KOMIIOHEHTOB U3JEIN.

6.2 Mepb! 6e30M1aCHOCTH

Heo6xomumo cobmonaTs TpeOoBaHUS TeXHUKHM 0€30TIAaCHOCTH U CIIEIYIOLINE
MepBI MTPEIOCTOPOKHOCTH:

= He OCTaBJIATh U3ZeNNe BKIIOYEHHBIM 0e3 HabIoneH s,

= II0CJI€ TPaHCIOPTHUPOBKH B X0oIogHoe BpemdA TIola H3OEIIHUE

HEe0OXOMMO BEIJIEPKATh TIPY KOMHATHOM TeMIIepaType HE MEHEE ABYX 1aCOB;

Jlucm
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= BHYTPEHHHE OCMOTPBI M PEMOHT W3JEJHS JODKHBI IPOU3BOAUTELCS
TOJILKO KBAJIM(DUIIUPOBAHHBIMH CIIEI[HATTMCTAMH,

= He yCTAaHABIMBAWTe W3[eNye Ha HEyCTOHYMBOM IOJICTABKE, CTOUKE
WJTH HEHAEeKHOM KPOHIITEHHE.

6.3 TIlpaBuiia XxpaHeHHs] H TPAHCIOPTHPOBAHHUSA

TpancropTupoBaHKe U3JeNHs B yIaKOBAHHOM BH/IE MOXET IPOU3BOIUTECS
JKETIE3HONOPOXKHBIM, aBTOMOGMIBHEIM (B 3aKDBITHIX TPAHCIIOPTHBIX CPENCTBAX),
BO3/YIIHBIM, PEYHBIM M MOPCKMM BHMIaMH TpPaHCIOpPTa B COOTBETCTBHU C
IpaBHJIaMH II€PeBO30K TI'Py30B, EHCTBYIOIIMX Ha TPAHCIIOPT [IaHHOTO BHIA.
VCoBUsS TPAaHCIIOPTHPOBAHUS H3JENHs 10 YacTH BO3JCHUCTBHUA KIMMATHICCKHX
(hakTOpOB JOMKHEI cooTBeTcTBOBaTH rpymie 5 mo I'OCT 15150.

Ilocite TPaHCIOPTHPOBAHMUS M3[eNKe JOJDKHO OBITh BBIIEPIKAHO He MEHee 2
4acoB B TpaHCHOpTHOW Tape mpu Temmeparype 20£5 °C u OTHOCHUTEJIBHOI
BIIXXHOCTH Bo3ayxa He O6onee 80 %.

PacrakoBaHHOE U3JeIHe JAOHKHO XPaHUThCS B OTAIUIMBAEMOM M BEHTHIIH-
PYeMOM YHCTOM TOMEIIEeHHH TIPU TemiepaType oT +5 0 +40 °C u OTHOCHUTEJIbHOMI
BIKHOCTH Bo3Iyxa He 6onee 60 %. [Ipu TemiepaType Hmke 25 °C n0IycKaeTes
yBeJIMYeHHe OTHOCUTENBHOM BIakHOCTH 10 80 %. Bo3xyx B MOMEIIEHHH HE 107
KeH COJlepKaTh MpUMeceil, BBI3BIBAIOIIMX KOPPO3HIO METAJlIOB, HAJETBI Ha II0-

BEPXHOCTAX OINTHYCCKHX IeTajIeH.

Jluecm
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Pucynok 12 — Cxema 31eKTpUYecKas MpUHIUIHATbHAS
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Pucynox 13 — Jluliesas nanejab BUPTYaJIbHOTO npubopa
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PucyHok 14 — Biiok-quarpaMma BEPTyalbHOTO PHOOpa.
O6paboTKa KIaBHaTypsl 4 BEIOOP y30pa
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PucyHsok 15 — Biiok-quarpamMma BEPTyalbHOIO MprOopa.
[IporpamMmHas peanu3anys BeIBoa rpagudeckoro u300pakeHus
T10 MPUHLIUITY PACTPOBOM pPa3BEPTKU
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MHHHCTEPCTBO HAYKM | BBICIIEro 06pa3oBaHus Poccriickoi ®enepaunu

DeiepalibHOE FOCYIAPCTBEHHOE BFOHKETHOE
obpasoBatenbHOE YUpexkIeHHE BICIIEro 06pa3oBaHHs
«Komcomonbckuii-Ha-AMype rocyiapcTBeHHbII YHHUBEPCHTET

COI'TACOBAHO YTBEPX]IAIO

Hayanenauk otnena OHulIKPC W.o. npopexTgpa 1o HayuHoi pabore,

II-p TEXH.

E.M. Jlumutpuanu

odeccop
A.B. KocMbranz

(woonuce)

« @7 » e 20727 r, « T y

e 20 2.

PR
- A.C. T'ynum

(nodnuce)

« 90 » o~ 2075 r.

AKT

O NPHEMKE B 3KCIULyaTalHI0 [TPOEKTa

«YeTpoiicTBo As1s 0TOGpakeHHs: rpaduyeckoii unpopMauHH

Ha MaTPHYHOM HHAMKaTOpe ¢ nomoubio NI myRIO»

r. Komcomonbck-Ha-Amype

Komuccus B cocrae mpencTaBuTeNei:
CO CTOPOHBI 3aKa34yrKa
- C.H. CyxopykoB — pykosoauress CKB,
- A.C.Tynum — nekan DY
CO CTOPOHBI UCIIOJHUTEIS
- A.A. buTKk1Ha — pyKOBOIMTEJS IIPOEKTA,
- A.H.Topogoit — IT126-1,
- [Oanp Xynros — 2[196-3K.

COCTaBHJIa aKT O HHKECIICAYIOIIEM:

g » &€ 20P%



«Hcronmuurensy nepenacTt IMpoeKT

«YCTpOHCTBO [isi  OTOGpaXkeHwms

rpaduyeckoil HHOPMAIKK Ha MATPUYHOM MHIMKATOpPE C HOMOIIBI0 NI myRIO»,

B COCTaBe:
1. ObpabateiBaromee ycrpoiictso (NI myRIO);
2. VYcTpoHCTBO BBOE;

3. VYcTpoiicTBO HHAMKALIUY;
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PykoBonurens nmpoekra
/(nodmtcz; aama)

Hcnonuurenu npoexra R

(nodnucs, dama)

WH WHID oy of200(

(noomuce, dama)
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A.A. butkuna

A.H. I'opoBoit

FOanp XyHr03



