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AHHOTALMA

[aHHas MHCTPYKUMS MO 3KCryaTauum pacrnpoCTpaHSAeTCs Ha aBToMaTude-
CKMEe CUCTEMbI JTIOKa/iM3aumMm HeUcrnpaBHbIX 3NEKTPOHHbLIX KOMMOHEHTOB Ha
neyaTHbIX nnatax, mogenb EyePoint P10b, (manee — wspenue, npubop,
EyePoint P10b).

Moxanyincra, BHUMAaTENIbHO YMTATE ONMCaHUE M CoboianTe BCe yKasaHUs
B 6510kax «MpeaynpexaeHne».

MpepynpexaeHue

Bo nzbexxaHne nopa)keHus 3NeKTPUYECKMM TOKOM Nepes HayanoM paboTbl ¢
npubopoM BHUMATENBHO NpounTanTe pasaen «MpaBuia no 6e3onacHoi pa-
6oTe».

EyePoint P10b ocywiecTBasieT Nouck HeMCrpaBHOCTEN NyTEM CPaBHEHUS CUT-
HaTyp  TecTMpyeMoM Uenu  niatel € 3aBeJOMO  MCMpaBHOW
Nno METOAY aHa/loroBOro cUrHaTypHoro aHanmsa (ACA).

B ocHoBe EyePoint P10b nexut TeXHONOrus «neTalolmi Wyn», KoTopas
NO3BOMIAET aBTOMAaTU3NPOBATb NMpoLecC NpoBEPKKU NNaT U MUKPOCXEM, U nNpe-
UM3NOHHaA MEXaHWKa, KOTOpas rapaHTUPYET TOYHOCTb nonagaHua Liyna BO
BCeM paboyeM gnanasoHe.

MN3penue npegHasHavyeHo AN BbIMOMHEHUS Crieayowmx 3aaayq:

e CKaHMpoOBaHuWe nnaT;

e MOWCKA INEKTPOHHbIX KOMMOHEHTOB Ha NMeYaTHbIX niaTax;
e OBHapy>XeHWUs1 OTKIIOHEHMI OT CUrHaTyp 3TasIOHHON MNaThl;
e noArotoBka ot4yeTa B popmate HTML.
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1. KOMIVVIEKT NMOCTABKU

Mpw1 Nony4YeHUn YCTPOICTBA NPOBEPLTE HANMUME M LIENOCTHOCTb KOMIJIEKTA
MOCTaBKMU:

Ne° OnucaHue Kon-Bo
1 | YnakoBovHasi AepeBsiHHasi kopobka Ha konecax, 1
pa3mep 98 x 68 x 61 cm
2 | YcrpoicTtBo EyePoint P10b 1
3 | Ynpaensiowmit K, yxe HaCTPOEHHbIN W TOTOBbIM 1
K paboTe C yCTaHOBKOW
4 | MoHuTOp 1
5 | KnaBunatypa u Mbillb 1
6 | Kabenb nutanusa (ans MK, moHutopa, EyePoint P10b) 3
7 | Kabenb USB gns nogkniodeHuns EyePoint P10b k MK 1
8 | HDMI kabenb nogknoyeHnss MoHnTopa K MK 1
9 | Habop 13 10 MarHUTHbIX CTOEK 1
10 | Habop 13 6 3anacHbix WynoB: 5 cTanbHbIX 1 1 no3ono- 1
YEeHHbIN
11 | HCTpyMeHT ans 3aMeHbl LynoB 1
12 | KanubpoBoyHas nnata 1
13 | NMacnopT ycTpoiicTBa 1
14 | HCTpYyKUMS NO 3KCnyaTaumm 1

B cnyyae OTCyTCTBMS WM NOBpeXAeHus yero-nmbo U3 KOMMJIEKTa
NOCTaBKH, I'IO)KaJ'ny/JICTa, HEMEANEHHO CBAXXUTECH C NOCTAaBLUMKOM.

[na TeCTUpPOBaHUA MUKPOCXEM HEO6XOANMO W3roTOBUTb OCHACTKY, MOAXO-
AALLYIO K BalLeMy TUMy KOpPMyCoB.
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2. TEXHNYECKUE XAPAKTEPUCTUKH

Ne° HaumeHOoBaHMe napamMeTpa 3HaueHue
1 HanpshxeHns npobHoro curHana 1.2,3.3,5,128B
1,10,100 'y, 1, 10, 100
2 | AvanasoH YacTtoT NpobHoro curHana KL
3 | Anana3oH Toka 2.5 MKA - 25 MA
4 | YyBCTBMTENBHOCTb MO R 10m-10 MOM
5 | YysctBUTENBHOCTL MO C 50 n® - 6800 MKD
6 | YyBCTBUTENBHOCTL MO L 1-10 mklH
LQFP, SOIC, SMD, SOT,
7 | NoaaepXnBaemble TUMNbI KOPNYCcoB DIP, BGA, LGA, PGA,
LCC, CSP uTa.
8 | dnekTponuTaHue ~220 B, 300 Bt
9 | Pabouas obnactb 280 x 275 x 63 MM
10 CKOpOCTb NOCTPOEHUS KapTbl TECTU- 10 10 CM2/MuH
poBaHus
11 | CKOpOCTb TeCTUPOBaHUS 40 100 Toyek/MuH
12 | TOYHOCTb YCTaHOBKM LUyna 30 MKM
13 | BpeMs Ha CMeHy nnaThbl 30 cek
14 MuWHMManbHOE paccTosiHUE Mexay 0.4 MM
TOYKaMU TeCTMPOBaHMUS
15 MakcuMManbHoe KOIM4ecTBo Tovek 2500 W
TECTUPOBaHUS
16 | PacnonoxeHue BbIBOAOB Npon3BOJIbHOE
17 | Ynpasnstowmii MK ¢ komnnektom MO | BXOAWUT B KOMMEKT
18 | MabapuTsl 604 x 543 x 473 MM
19 | Bec 50 kr
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3. MPABWJIA MO BE30OMNACHOW PABOTE

Bo u3bexaHue MOpPaXXeHUs 3SMEKTPUYECKMM TOKOM WM  BO3MOXXHOMO
noBpexaeHns npubopa cobnogaiTe cneaytowme npasuna:

e [lepeg wcnonb3oBaHueM npubopa HeoBX0AMMO 03HAKOMUTbLCS
C VIHCTPYKUMEN MO ero aKchyaTaumm.

e  OcmoTpute Kkopnyc npubopa. He wcnonb3yinte npubop, ecau
Ha €ero Kopryce MMelTCSl Cepbe3Hble MOBpeXAeHns W/unn oTCyT-
CTBYIOT AeTanu.

e [lpnbop npegHasHa4eH Ans UCnonb30BaHMS B NMOMELLEHUMN.

e He vcnonb3yite 1 He XxpaHUTe NpuGop B YC/IOBUSIX BLICOKOM TEMMeE-
paTypbl, BNAaXHOCTW, B NPUCYTCTBMWN B3PbIBYATbIX BELLECTB MW CUJb-
HbIX MarHUTHbIX MOJEN.

e  BblkntoyaiiTe Npnbop, €civ OH HE UCTIOSb3YETCS.

e Bo u3bexaHne HEKOPPEKTHOM paboTbl Mpbopa He PEMOHTUPYIWTE €ro
CaMoCTosATENbHO, 06paTUTECh K NPOU3BOAUTENIO.

e  He BHOCKTE M3MEHeHUs1 B cxeMy npubopa, 4tobbl nsbexaTb ero no-
JIOMKN WM ONacHOCTW ANs NoNnb3oBaTens.

e  [lna oumcTku Kopryca npubopa crnesyer UCnonb3oBaTb TONbKO MAr-
KylO TKaHb M HearpeccuMBHble MotoLwme cpeactsa. Bo nsbexaHune kop-
po3un, NoBpexaeHns npubopa 1 HecHaCTHbIX C/lyYaeB HeAoMYyCTUMO
MCMosb30BaTb A1 OYMCTKM pacTBOPUTENN W abpa3nBHbIE BELLECTBa.

e  Bo usbexaHue TpaBM, a Takxe NOBpeXaeH sl KOMNOHEHTOB CUCTEMbI
UM NnaTbl B Npouecce paboTbl, Kpbllka YCTAHOBKW AOHKHA 6bITh 3a-
KpbITa.

e [lepep Ha4yanom paboTbl Npubopa ybeanTech, YTO MOCTOPOHHME Npea-
METbI HE NPENSATCTBYIOT NepeMeLLEHNIO NOABUXKHBIX YacTei npubopa.

e B xopge pabotbl kpbiwka EyePoint P10b gomkHa 6biTb 3akpbiTa.
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4. ONUCAHUE YACTE NPUBOPA
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PucyHok 1. OnmcaHnmne vYacres rpmbopa EyePoint P10b.

5. NOAK/TFOMEHME

1. MNMoacoeamHuTe Kabenb NuTaHus k EyePoint P10b.

2. NMoakntounTe Npubop K KOMMbIOTEPY C NOMOLLbIO Kabens USB Type B.

3. Bknounte nutaHue EyePoint P10b ¢ noMoLlbio KHOMKK, pacrnonioxeH-
HOM pSIOM C pa3beMOM MUTaHKS.

4. Biounte ynpaensiowmii MK ©  3anyctute sapnblk  NporpaMmbl
EyePoint P10b Ha pabouem ctone (EyePoint PCB - ans paboTbl C ne-
YaTHbIMK nNnatamu, EyePoint BGA - ans paboTbl ¢ BGA KOMNOHEHTaMu).
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6. AJIFOPUTM PABOTbI C EYEPOINT P10B

Hauano pa6otbi

Vv

YcraHoBKa nnaTbl/ MUKPOCXEMbI

¥

Hacrpoiika
Kanu6poska

Mensanm wyn?

na ‘L —‘L HeT

Kannbposka HOBOro MepBbiii 3anyck
wyna Ha nnarte npubopa?

Calibration 2.0 na ‘l, | HeT

MonHas kanubposka —> BbicTpas kanubposka
Ha nnate Calibration 2.0

Beiaenexue obnactu

v

CkaHupoBaHue

v

MonyyeHune 4eTkoro n3obpaxeHus
NNaTbl/MUKPOCXEMbI

Pacno3sHaBaH1e KOMMOHEHTOB:
MnaTa/MUKpOCXeMa SBNSIETCH 3TAaNOHOM?

ARl J ver

ABTOMaTMYECKOE pacro3HaBaHue B nanke sample_psb/sample_bga

KOMMOHEHTOB ecTb (ain 3TanoHa?
¢ na ‘1, |, HeT
TecTtupoBaHue ABTOMaTM4eCKOe pacno3HaBaHue Cospaiite
3TanoHa 1 HanoXeHue ToYeK daiin aTanoHa
CHATHeE CUrHaTyp 3TanoHa €ro KOMMOHEHTOB Ha oTorpaduio

TECTOBOM nnaTbl/MUKPOCXEMbI

CoxpaHenue aiina sTanoHa
TecTtupoBaHue
FeHepauus otyeta ‘1'
CHsiTMe curHatyp
TECTOBOW NNaThbl/MUKPOCXEMb!

¥

CpaBHeHWe cUrHaTyp TecToBoin
M1aThl/MUKPOCXEMbI
C CUrHaTypamu aTasnoHa

CoxpaHeHve daiina
TECTOBOW NNaTbl/MUKPOCXEMbI

¥

leHepauus oTyeta

Pucyrok 2. Anrroputm paborsi ¢ ripnbopom EyePoint P10b.
10
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7. CUEHAPUM PABOTbI C NMPUBOPOM

B 3aBucumocTM OT 3agay, paboTy C npubopoM MOXHO pasfenuTb Ha
HECKOJIbKO CLIEHapWEB:

1. Hacrpoiika npubopa;
2. VI3MepeHue 1 3anucb CUrHaTyp 3TasioHHOMW NNaThl.

3. BbiiBneHne HencrnpaBHbIX KOMMOHEHTOB Ha TeCTMpyeMOﬁ nnarte (TeCTVI'
poBaHWe nnatbl NyTEM U3MEPEHUS CUTHATYp W CpPaBHEHUS C 3apaHee
3alnncaHHbIM 3TaJ'IOHOM).

7.1. Hactpoiika npubopa

MpoBOANTCA NpU NEPBOM MOAKNIOYEHUN nNpubopa, CMeHe Lwyna uau, ecim
3TO HeobXxoAMMO, NpY CMEeHe MNaThl.

3ak/o4aeTcs B NpoOBEAEHNM CeayoLWwmX 3TanoBs:
1. YcraHoBKa napameTpoB CUCTEMbI;
2. MNpoBeaeHne Kanubposku LWyna;
3. lNpoBeaeHWe NONHOW KanMbpoBKHy.
7.2. UamepeHuMe 1 3anucb 3TaJIOHHOW NMaThl

Mo3BonseT nony4nTb hain nNnathbl ¢ €€ n306pakeHneM, KoopamHaTaMm KOM-
MOHEHTOB M TOYEK TECTUPOBAHUS C U3MEPEHHBIMU CUrHATypaMu. MNpu TecTu-
pOBaHUM APYruX NnaT TOro Xe Tuna AaHHbIN dalin 6yaeT MCnonb30BaThCs B
KauyecTBe 3TasloHHOro.

[aHHas npoueaypa npeanonaraeT BbiMOSIHEHME LIAroB:
1. YcraHoBKa nnaThl;
2. Hacrpoiika npubopa nog nnaty;
3. lMpoBeaeHne 6bICTpO KanMBpPOBKK;
4

. CkaHunpoBaHue nnarhbl;

11
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5.

Pacno3sHaBaHve KOMIMOHEHTOB;

. CHSITMe curHaTyp 3TasloHHOW NaThl;

6
7.
8

Mony4yeHune oTyeTa;

. CoxpaHeHue 3TanioHa B dain.

7.3. BbisiBneHMe HeucnpaBHbIX KOMMNOHEHTOB Ha TecTupye-
MOM nnarte

B npouecce TecTMpoBaHus MnaTbhl NPOM3BOAMTCS U3MEPEHWE CUrHATYp Te-
CTMPYEMOWA NNATbl U CPABHEHWE MX C CUrHATYypaMu, 3anMcaHHbIMK C 3TaJIOH-
HOW MnaTbl. Pa3nnums curHaTyp yKasblBaloT Ha BO3MOXHYHO HEMCMPaBHOCTb
KOMTMOHEHTOB NJiaTbl U MO3BOSAT MX /TOKAIM30BaTh.

npOBO,El,VITCFI B HECKOJ/1bKO LLaroB:

1.

YcTtaHoBKa nnathl;

BbicTpast kanMbpoBKa;

. CkaHupoBaHue nnathbl;

2
3
4.
5
6

HanoxxeHne aTanoHa;

. TecTtupoBsaHue nnatbl;

MNony4yeHue oT4eTa.

8. YCTAHOBKA NJ1ATbI

[nsa yctaHOBKM nnatbl BbINONHUTE Crieaytowme [eACTBUS:

1.
2.

Y6eauTechb, 4TO Ha NnaTe HET KOMMOHEHTOB BhILLE 63 MM.

3akpenuTte nccnegyemyto naaTy € NOMOLLbI MarHUTHBIX CTOEK (MAYLIMX
B KOMMiekTe) nmbo, MpuM Hanuumu, B CrneuuanbHOM Kpenexe ans
nnatbl. Y6eautecb, 4To nnata HageXHo 3aKpernseHa, a ee NoBepxXHOCTb
napannesnbHa paboyeil NOBEPXHOCTU yCcTpoicTaa. MNpu HeobxoaMMoCTu
3adukcnpyinTe NnaTy C NOMOLLbIO 6OMbLIEr0 KOIMYECTBA CTOEK UK U3-
roTOBbTE AOMNOSIHUTENBHYIO OCHACTKY.

12
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3. OTKpOUTE KpbILIKY YCTAHOBKM M pa3MeCcTUTe 3aKpernsieHHylo nnaTty
B LieHTpe paboyelt 30HbI. YCTaHOBMTE MNaTy LEeHTpanibHOM YacTi pabo-
yelt 06n1acTv NapanenbHO HanpaBAALWMM. TOYHOE BbipaBHUBAHWE HE
TpebyeTcs, AOCTAaTOYHO BbICTaBUTL MJ1ATy «Ha rias».

4. Mpu nNoMoOLWM 3aXKMMa <KPOKOAWM» MOAKIIOUMTE K O6LEN NUHUM
nnatel (nydwe Bcero kK GND) NpoBOAHMK «OB6LIUIA» U3MEpUTENS.
Ha kannbposoyHoi nnate uenb GND BblBeAeHa Ha Yr/ioBble MeTan-
3MPOBaHHbIE NJIOLLAAKMN.

5. Ecnn Ha nnaTe ecTb HEeCKOSbKO U30/IMPOBaHHbLIX ApYr OT Apyra «3e-
MENb» UX HYXXHO 06bEANHUTL MeXay cobol C MOMOLLbIO AOMNOSTHATESb-
HbIX COeAMHUTENbHbIX MPOBOAOB. Mpn HEOBX0AMMOCTN peKOMeHAYeTCs
M3roTOBUTb  AOMOSIHUTENbHYID  OCHACTKy AN MNOAK/OYEHMs
K pa3béMaM Ha nnare.

6. Yb6eauTecb, YTO NOCTOPOHHME NPeaMEThLI HE NPENSTCTBYIOT NepemelLe-
HWIO MOABWMXKHbIX YacTel npubopa.

7. 3aKpoWTe KPbILIKY YCTaHOBKM.
MpeaynpexpaeHue

Ha Hanpaenstowmx npubopa HUYEro He A0/MKHO HAaXoamUTbCs, BO n3bexxaHue
BbIX04a ero u3 crpos!

9. OMUCAHMUE nNPOrPAMMHOIO OBECMNEYEHUA
EYEPOINT P10B

MNporpaMMHoe obecneyeHne npefHasHavyeHo Ans paboTbl aBTOMATU3MPO-
BaHHOM cucTeMbl EyePoint P10b M no3BONSIET BbINOMHSATL OMUCAHHbIE
B rnase 7 cueHapwu.

EyePoint P10b coxpaHsieT pe3synbTaTbl TECTOB B CTaHAapTHOM dopmare.
BMeCTe C M3MepPEeHHbIMU CUrHaTypaMu COXpaHseTcs mnsobpaxkeHne nnatol
B BbICOKOM pa3speLleHnn, KOOpAMHaTbl KOMNOHEHTOB U TOUEK TECTUPOBAHUS,
a TaKXXe HaCTPOVKN U3MepuTens. 3T AaHHbIe MOryT 6biTb UCMONb30BaHbI B
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nocneayowmx Tectax (B TOM 4ucne C UCMoSb30BaHMEM Py4HbIX Npubopos
nuHelkn EyePoint), a Tarke ans reHepauum html otuéTos.

DTanoHHbIE M TECTOBbIE M/1AThl COXPAHSAKTCS B aHANOrMYHbIX (bopMaTax.

CoxpaHéHHble ¢halnibl NaT u bga MMKPOCXEM MOXHO HaWTU B AMPEKTOPUSIX
test_pcb, sample_pcb (ans neyatHbix nnat) u test_bga, sample_bga
(&ns MMKpPOCXeM), KOTOpble PacrnosioXKeHbl B KOPHE Marnku ¢ NporpamMMo.

9.1. NUnTepdeic nporpaMmmbl

naBHOe OKkHO nporpammbl (PUcyHoK 3) COCTOUT 13:

MaBHOrO MeEHIO;
Bknagok «Kanubposka», «CkaHupoBaHue» n «TectTuposaHue»;

Paboueli 30Hbl - OKHa AN NPOBEAEHUS MaHWNynsuuik C nnaTon
1 OTOBpaXKeHWs pe3ynbTaToB ee CKaHMPOBaHUS;

DKpaHa 0TobpaXkeHUsi BUAa C KaMepbl B TEKYLLIMIA MOMEHT;

NHdopmMaumoHHoro 6noka.

[2023.05.15 16:40: ovs: MM, 0.2.2,2.2.1, [0.0.0, 0.14,0.157)
003,12 16-40:28 0] T etoc nm\\moms e i atemois
[2023.05.15 16:40:38 INFO) Lightng control sys nected via port com: \\\COM?

Pucyrok 3. nasHoe okHo 10 EyePoint P10b.
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Mpn 3anycke nporpamMMbl He BCE BKJIAAKW AOCTYMHbI MONb30BATESNIO, OHM
CTaHyT aKTUBHbLIMM MO MEPE BbIMOSHEHNS LLAroB.

9.2. YnpaBneHue
9.2.1. YnpaBneHue MbiLbIO

B manbHelweM onucaHum MCNOJIb3YKOTCA cneayrowmne Ha3BaHMA OCHOBHbIX
PEXMMOB ynpaBneHus KOMI'IbIOTGpHOVI MbILWbIO:

KoMaHaa «YKasaTb>» — K/IMK JIEBOM KHOMKOW MbILLK;

PexxuMm «Pyka» — nepeMelleHne M306paXKeHnst C HaXxaTon JieBOM
KHOMKOM MblLLIK;

e PexuM BblaeneHus «06nacrb>» — nepeMelleHne C HaXxaToli NpaBoM
KHOMKOW MbILLIK;

Pexxum «N3MeHeHMe MaclwTaba» — [ABMKEHME KONECMKA MbILLIKM
(oT cebst — yBenMunUTb, Ha Ccebs1 — YMEHbLUUTD).

o o o u}
—5 —5 —5 —5
PucyHok 4. Yrpasrenne meiwbio B 10 EyePoint P10b.
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9.2.2. Pa6ora B pexume «Kannébposka»

Mpn OTKPbLITUKM MporpaMMbl B paboueil 30He ByAeT BUAEH CEpPbI dKpaH M
obnactb nsobpaxeHuss nog wynom. ns nonydeHns 6onee NOAHOro n3ob-
paXkeHus1 nowlesnikaTe no paboyei 30He B pasHbIX MECTax C MOMOLLbIO KO-
MaHAabl «Yka3aTb». Kamepa OyaeT cneaoBaTthb 3a LWenYkaMu U oTobpaxkaTb
NonyYeHHbIe CHUMKW. PexunM HyxxeH anst rpyboro nepeMeLleHns, nostomy
n306paXKeHns1 He CKIeMBAKOTCS U He CLUMBAKOTCS, @ TaKXe MOryT CMasbl-
BaTbCA B npouecce ABwxeHus. [ns yaobcrBa MOXHO M3MEHSTb MacliTab
pabouyeli 30HbI C MOMOLLbIO peXXuMa «M3MeHeHne MacluTaba».

10. HACTPOMKA NMPUBOPA

10.1. OKHO HaCTPOMKM

B rnaBHOM MeHI0 nepeiiauTte B «®ain» - «HacTpoikn». OTKPOETCS OKHO
HaCTpoeK, COCTosILLEE U3 NATK BKIaAoK «O6LMe HAaCTpoiku», «Bbibop KOM-
MOHEHTOB», «HacTpolka usaMepuTens BAX», «YnpaBneHue MnoACBETKOWN»,
«Hactpoiika kamepbl» (PucyHok 5).

1.
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PucyHok 5. Brnagka «O61yme HaCTpoVikun» OKHa HacTpovikv
710 EyePoint P10b.
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MHCTPYKUMA NO 3KCNAYRTAUUAN EvePoinT P10B
10.1.1. OnucaHMe HacTpoek BKaaku «06wme HaCTPpoOuKn»

1. Bobibop kamepsl.

Bbl60p KaMepbl, MCMONb3yeMOW A1 CKaHUpoBaHus nnaTtbl. Ecnu k MK noa-
K/II0YEHO HECKOJSIbKO Kamep, MpoBepbTe, YTO B [MTABHOM OKHe oTobpaxka-
€TCS KapTUHKA C KaMepbl, Pacrosio)KeHHOW psaaoMm ¢ Liyrnom EyePoint P10b.
Mo ymonuaHuio 3agaHo 3HadveHue 0, npu HeobxoanMMocCTu BbibepuTe apy-
roli HoMep kamepsl. [locne NpUMeHeHNs HacTpoek ybeamTech, YTO TeNepb
B INTaBHOM OKHe MCMO/b3yeTcsl U306paXKeHne C NpaBuIibHOW KaMepbl.

2. MpenBapuTENbHbIA NOPOr AETEKTOPA, MOpOr AETeKTopa, MosyaBToMa-
TUYECKMUI MHOXMTENb AETEKTOPA.

[aHHble napamMeTpbl OTBEYAlOT 3a Ka4eCTBO pacrno3HaBaHUS 3NIEKTPOHHbIX
KOMMOHEHTOB Ha M306pa)|(eHI/IVI nnathbl.

3. Bo3BpaT B «4A0OMALLUHIO0» MO3ULMIO.

Bbibop 3TOro nyHKTa BK/IOYAET aBTOMATWYECKMi BO3BpaT LWyna
B CEPBMCHYIO MO3ULUMIO NOCNe 3aBEpLUEHUS] OCHOBHbLIX —OMepaLuid.
CepBucHas no3vumst — JanbHUiA neBbi yron pabodelt 30Hbl. MNepesoa B
CEPBUCHYIO MO3WLMIO 3aHUMAET AOMONHUTENbHOE BpeMsi, HO obreryaet
YCTaQHOBKY W U3BNEYEHUE NeyvaTHbIX MMaT, a Takke AenaeT 3TM onepaumnm
6onee 6e3onacHbIMU.

4. [onyctnMas owwmnbka KanmbpoBKM, MUKC/MM.

MyHKT onpeaensieT AOMYCTUMYIO OWMOKY PacnofoXeHWUs Liyna OTHOCK-
TENbHO KaMepbl NPU NPOBEAEHWUWN NONHOW kannbposku no ocu X, Y.

5. PaccrosHue oT kaMepbl 40 uwyrna no X, MM; pacctosiHMe OT KaMmepbl A0
Wwyna no Y, MMm.

B AaHHbIX MyHKTax 3a4aeTcsl MoIoXKEHME Lyrna 0THOCUTESNIbHO kaMepbl. Ma-
paMeTp BMSIET Ha TOYHOCTb YCTAHOBKM LLyMa Ha KOHTAKTHON Mowaake.

Mpu BbICTaBNIEHUM HEBEPHOIO 3HAYEHUs TOYKa OMyCKaHus LWyna He byaeT
COOTBETCTBOBATb OTMEYEHHOMN TOYKE Ha M300paXKeHWH, YTO MOXET NpuBe-
CTW K MOBPEXAEHMIO KOMMOHEHTOB Ha nnaTe. Mo3ToMy KOppeKTMpoBaTb
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pyKaMu faHHbIe MYHKTbl He pekoMeHayeTcs! 3HaYeHUs BbICTaBSAIOTCA
ABTOMATU4YECKHU Npu noJiHOM Kanu6poake.

6. nybuHa nonyornyckanus wyna, MM.

MapaMeTp 3a4aeT BbICOTY, Ha KOTOPYIO NOAHMMAETCS LN NPy HEBOSbLIMX
nepeaBMKEHUAX MEXAY KOHTAKTHbIMM NJIOWAAKaMN KOMMOHEHTA.

7. Tlopor cpaBHeHus1 BAX.

MapameTp nmeeT 3HadeHne ot 0 (0%, curHaTypbl NOSTHOCTLIO COBMAAAOT)
80 1 (100%, curHaTypbl NOHOCTLIO OTIMYaTCA). Ha ocHoBe aaHHOro Na-
paMeTpa CUCTEMa MPUHMMAET pELIEHME O HannuMn AedekToB B Kaxaon
TOYKE TECTMPOBaHMSA. ECNiM cTeneHb pasnmumns Mexay CurHaTypamm TeCTo-
BOW M 3TAJIOHHOM NNAT B TEKYLUEN TOYKE MPEBLILLAET NMOPOr, ToYKa TECTU-
pOBaHWS NMOMEYaAETCS KaK coaepKalllasi HEUMCNPaBHOCTb.

3Ta nHdopMaUms UCNONb3YETCS ANs MOCTPOEHWUS OTYETA O pe3y/bTaTax
TECTUPOBAHUSI M MOXET BbI3blBaTb NPOBEAEHNE AOMOSTHUTENbHBIX U3Mepe-
HWI B HEKOTOPbIX pEXMMaX.

8. Mopor obHapyxeHust BAX.

[JaHHbI napaMeTp MCNoMb3yeTcs ANs MPUHSTUS peLLeHVst O HaluMuuu
3NEKTPUYECKOro KOHTaKTa B AaHHOW TOUKe.

9. Mnowaab TOYKU B OTUETE, MUKC.

MapaMeTp 3a4aeT pasMep M306paKEHWsI KOMMOHEHTa B oTyeTe. Tak Kak
M3o6pa>|<eH|/|e ABTAETCA KBaAPaTHbIM, 3a0a€TCA CTOPOHA KBaapaTa B MUK-
censx.

10. JoBegeHue wyna, MM.

OnpepensieT paccTtosiHMe M36bITOYHOrO onyckaHus Lwyna. M36biTouHoe
OnyCKaHve NoAnpyXWHEHHOrO LWyna No3BONSET Cco34aTb AOMNOSIHUTENbHOE
[aBneHue, obecrneyrBaloLlee HaAeXHbIN KOHTaKT C TECTUPYEMON NMOBEPX-
HOCTbIO.

Bce wraTHble Wynbl CUCTEMBI MOAMPYXUHEHbI, XOA4 MPY>XUHbI 4MM.
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CTaBuUTb 3HaueHue 6osiee 4 MM He peKOMeHAyeTCcs BO nsbexaHume
noBpexAeHUsi CUCTEMbI U NNaTbl.

11. Touku coBrnageHuns ansa Bbib6paHHONW NnaTel, Mopor ans Bbibopa nnar,
Mopor cpaBHeHUs nnart.

[aHHble napaMeTpbl BAUSAIOT HA HANOXEHUE KOMMOHEHTOB 3TasIOHHOM
nnaTbl Ha M306paXkeHMe TECTOBOM NnaTthl. B clyyae ecnm cuctema nioxo
HAKMaAbIBAET 3TaNIOH NGO OTKA3bIBAETCA €ro pacro3HaBaTb, 3HAYEeHUs
[aHHbIX NMapaMeTpPOB HEO6XOAMMO YMEHBLLUT.

12. PeXvM MHOMOKPaTHOMO KOHTaKTUPOBaHUS.

B cnyyae OTCyTCTBMS 3MEKTPUYECKOrO KOHTaKTa B TOYKE TeCTMpOBaHUS
AAHHbIN PEXUM MO3BOMSET NPOU3BECTU HECKOBbKO AOMOSHUTENbHBIX W3-
MEPEHMUI C NOBTOPHLIM OMyCKaHWEM Liyma. TO MO3BOSSET yNyUlUTb Ka-
4ecTBO TECTMPOBaHUS 3arpsi3HEHHbIX nnat unm nnart,
MOKPLITbIX TOHKUM CNOEM Naka WM OKCUAHBLIM CI0EM, @ TakxXe B Ciydae
OLWMBOK NpK NepeHoce ToYeK TECTUPOBaHUS 3TalOHHOM NnaThbl Ha TecTo-
BYIO.

13. Kon-BO NOMbITOK KOHTAKTUPOBaHMS.

3ajaeT KONMMYECTBO AOMOSHUTENbHbIX VI3MepeHVIl‘/‘I C NOBTOPHbLIM ONMycCKa-
HMWEeM Llyna B ciiy4dae OTCYTCTBUSA SNTIEKTPUYECKOro KOHTaKTa Npu BbIMNOJIHE-
HWN OCHOBHOIO U3MepeHUd.

14. Pa3mep obnactu noucka, MMm.

MapameTp 3adaeT paauMyc noucka nposoasilern o6nactv B MIOCKOCTU
nnaTtbl B CNy4ae OTCYTCTBMSI 3/IEKTPUYECKOr0 KOHTaKTa B OTMEYEHHOM
TOUKe.

15. OnpepeneHve anHaMmmyecknx BAX.

BknoyaeT aBTOMaTU4Yeckoe onpeapeneHne n mnaMepeHne AnHaMnyeckKmnx
CUrHaTyp Ha UCCNeayeEMbIX TOYKax. He,Cl,OCTYI'IHO Ha I,Cl,aHHbIl‘/lI MOMEHT.
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EvePoinT P10B

16. LseT npuuena.

OTKpbIBaeT OKHO C BbIbOpoM LBeTa npuuena (PucyHok 6).

BeiGop upeta

OcHOBHBIE UBETE

HEENN
HEEEEENC
HEEENENC]
HEEEEEN
NN
1 1 1 | e

X

BzATb UBET C 3kpaHa

MNonesoBaTenbokKe USETa

l:ll:ll:“:“:ll:“:“:l Hac:3e.nEHb|ﬁ:
DDDDDDDD Hpo{: CMHMﬁ:
| LoBEEMTE K NONE30BATENECKMM LEETAM | HTML:

I OK | | OTmeHa |

N 4
| ‘

ToH: KpacHii:

Pucyrok 6. Bbibop yseta ripuyena 10 EyePoint P10b.

10.1.2. Bknagka «Bbi60p KOMNOHEHTOB>»

B naHHol Bknaake (PUCYHOK 7) MOXHO Bbl6paTb TWMbl KOPNYCOB KOMMOHEH-
TOB, KOTOpble AO/MKHbI aBTOMAaTUYEeCKU Pacrno3HaBaTbCs Ha M306paXkeHum

nnaTbl.
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B Hacrpoiivu

Ofiuve HacTpoin  Beifop KornarerTos

s07323

s00110
500523
SMD0402_ft

LaFFos

Beuenm: sce

Mprverse | |G

BAX o Haor )

LQFPO5 TFSOP

Crmece.

o i vz paina [ Ormera

PucyHok 7. BKiaaKka «Bbl6op KOMIOHEHTOB» OKHa HaCTPOVKHU
10 EyePoint P10b.

10.1.3. OnucaHme HacTpoek Bknaakum «Hacrpoiiku nsmepm-

Tensa BAX>»

B Hacrpoiikn

Ofwwe HacTpoien  Briiop KoMMoHerToR

HacTpoiiy amepirens B4R Unpasnerwe nogceericon  Hact (M)

Maxcuriansrios Harparerie, B 50 ~

Uscrars npoghoro currana, Mu 0000 v

MaKCHansHei TaK, b 1053 3

UyscreumessHocTs noToky Huoran v

KonecTeo Tover cermerra 100 B

Monroe KonecTen Taver 400 B
TU D TORY B CUCTEME A 47.5k0m

[eic0KaA TOMHOCTE), 4.75 KOM (cpeanas) 1 475 Om (s as]

TowrocTs onpenensers sakonom Ora: | = U # R, e | = MakcumansHsn Tox. L = Makeumaneros nanpsrersie, R

— CONDOTUBNEHME TOKOOTPAHHAMTES.

Bricoran Cpearmn Huaran
128 D025ms D251 25w
338 D07ma 07 7rid
56 01w 1A 1004
128 D25Ma 250 T

Hacrpoiiku no yomatiko| | Mpitdenims | | Coupamims HacTpodkin s paitn | OTkpe HacTpoku us @aina | Omvewa

PucyHok 8. Brrnagka «Hactpoviku usmeputesss BAX» OKHa HacTpoviku

10

EyePoint P10b.
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MakcuManbHoe HanpsbkeHue, B — 3amaeT aMniuTyay HanpsKeHus
NPOBHOro rapMOHMYECKOro CMrHana. MoXeT NpuHUMaTh 3HayeHus 1.2,
3.3,5, 12 B.

Yacrtota npobHoro curHana, My — 3adaeT 4acToTy NpobHOro curHana
paBHbIM OIHOMY M3 AOCTYMHbIX 3HayeHmin: 1 My, 10 My, 100 My, 1 Ky,
10 kl'y, 100 ku. Mpm yacToTax Bbiwe 1 KU MOXET HabntoaaTbcs 60nb-
LLasi MOrPeLIHOCTb U3MEPEHWIA.

MaKcuMMarbHbIi TOK, MA — 3a/1aeTcs aBToMaTUyecku rnocne Bbl60pa yyB-
CTBUTENIbHOCTU MO TOKY.

YyBCTBUTENBHOCTL MO TOKY — OnpefensieT 4yBCTBUTENbHOCTb
W OrpaHn4YMBaeT MaKCMMasibHYIO CUTy TOKa nyTem Bbi6opa TOKOOrpaHu-
yMBaloLero pesucropa u3 ¢ukcMposaHHoro Habopa. MakcumanbHas
Ccuna ToKa paccumTbiBaeTcs No 3akoHy Oma. [OoCTynHbl TOKOOrpaHUiu-
BaloLLMe pe3nCTopbl TPEX HOMUHAMNOB: BbICOKast TOYHOCTb (47,5 KOM),
cpepHssa (4,75 kKOM) n Huskas (475 Om).

MyHkTbl «KonNnyectBO TO4YeKk cermMeHta» U «[loNHOE KOMYyecTBo
TOYeK» onpeaensitoT paspeLlleHne CUrHaTypbl.

HambGonee yHMBepcanbHbIM SIBASieTCA cneaywowuin  Habop
HaCcTpoeK:

MakcuManbHoe HanpsixeHue: 12 B,
YacroTta npobHoro curHana: 100 Iy,

YyBCTBUTENBHOCTb MO TOKY: CPeaHss.

10.1.4. Bknapgka «YnpaBsieHue noacBeTKon>»

HacTpoiikn, pacnono)XeHHble B AaHHONM BKNAAKE, NMO3BOASKOT HACTPOUTb Sip-
KOCTb OCHOBHOW MOACBETKM paboyeit 30Hbl U A0MNONHUTENIbHON MOACBETKM
wyna (PucyHok 9).
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B0 Hacrpoiikn ? x
O6wwe HAcTPolikK Brifiop KamnoHeHToE HacTpoiiku usmepurena BAX Hnpaenenuye nogceeTkol Hacr * %)

D CHOBHER MHPOPHALMA

COM ropr com 4 ACOM?7 AnnapaTHan Bepous
Npauseagurens EPCM3U EBepcus npowMerd
HaumenosaHue npoaykta |EyePoint P10 Mot Bepcus sarpyzuika
K.oHTpoanep P10MB CepuiHbiE HoMep
HacTpaiicu noeeuleHta

APKOCTE NOACEETKM Ha Wyne I

[ Brnowms/esinams noncserky na wyne | P

ApKOCTE OCHOBHOMD DCBEWEHUA I

BKAUHTEABEIKAIGHHTE OCHOEHOS DCBEWSHHE | 2

Hactpofiky no ymonuatiio | Mputedire | | CoXpaHWTE HACTPOFKM B ©ain | DTKPEMTE HACTPORKH 13 dafing OTreHa

PucyHok 9. Brriagka «YrpasieHne rojcBETKON» OKHa HaCTPOMKuU
10 EyePoint P10b.

OcHoBHasi uHcdopmMauus
YkazaHa uHdopMaLms O KOHTponepe NOACBETKU.

COM-nopT — NopT, K KOTOPOMY NMOAKJIOUEH KOHTPOSNEp, yrpaBnsitolwmii noa-
cBeTkor. Ecnun npm 3anycke MO BO3HMKAIOT OWMOKKM, CBSI3aHHbIE C OTKPbI-
TMeM KoHTposnnepa noacseTkn (P1OMB), ctout ybeantbecs B ToM, 4To COM-
MopT, 3aflaHHbI B HAacTpolrikax, coBnaaaeT ¢ COM-nopToM B AUCNeTYEpe 3a-
day Windows.

Mpon3BoAUTENb — HAMMEHOBAHWE NPOU3BOAMTENS KOHTPO/IEPa.

HanmeHoBaHue npoayKTa — Ha3BaHWE KOHTPOIEPa NOACBETKU.

N
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MHCTPYKUNA NO 3KCNAYATAUMN EvePoinT P10B
KoHTponnep — TWM KOHTpossepa MNOACBETKU, KOTOPbIA WCMOMb3yeTcs
B nNpubope EyePoint P10b.

AnnapaTHas Bepcusi — HOMEep annapaTHOW BEPCUMU KOHTpOJIiepa NOACBETKM
npubopa EyePoint P10b.

Bepcus npowmvBkM — BepCUsl MPOLUMBKM KOHTPOJIIepa NOACBETKM npubopa
EyePoint P10b.

Bepcus 3arpysumka — ykasaHa BEpCUS WUCMOJSb3YeMOro 3arpysyvka npo-
LIMBKM.

CepuiHbIN HOMEp — yKa3aH CepUiiHbIA HOMEpP KOHTpOsepa NOACBETKM.
Hactpoiiku ocBewieHus

MonesHbl AN yNy4ylleHUs KayecTBa CKaHMPOBaHWUSA U AanbHEMLEro pacrno-
3HABaHMSA KOMMOHEHTOB Ha MeyaTHbiX nnatax. C MOMOLbI  AdHHbIX
HACTPOEeK MOXXHO MoAobpaTh NoaxoasLlee ANs KOHKPETHOM nnaThbl OCBelle-
HVMe n u3bexaTb 3acBeTa KOMMOHEHTOB WM, HAo60pOT, HeAOoCTaTOYHOM
OCBEILLIEHHOCTW.

1) SIpKOCTb NOACBETKM Ha Liyne:

MoacBeTKa Liyna WMCMob3yeTcs B Npouecce MosHOM KanubpoBku. Ha
BCEX OCTaslbHbIX 3Tanax paboTbl YCTPOWCTBA MOACBETKA lyna 6yaeT
BbIK/lOUEHa. YeKkBOKC NO3BONSIET BK/OUNUTL MOACBETKY Lyna ANis ee
HacTpoliku. Mpy 3aKpbITUKM OKHA HAcTpoeK MoAcBeTKa liyna 6yaer as-
TOMaTMYECKM BbIK/TIOYEHA.

2) SIpKOCTb OCHOBHOMO OCBELLEHUS:

OCHOBHOE OCBELLIEHME A0/MHKHO BbITh BK/IOYEHO Ha BCEX 3Tanax paboThi
YCTPOWCTBA. [aHHbli 4eK6OKC NO3BONSIET BPEMEHHO OTK/IOUUTL OCHOB-
Hoe ocBelleHne (HanpuMep, AN HaCTPOWKK NOACBETKM wwyna). Mpu 3a-
KPbITUM OKHA HaCTPOEK OCHOBHOE OCBelleHWe ByaeT aBTOMAaTUYECKU
BKJTHOYEHO.
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10.1.5. Bknagka «HacTpoMkun kamepbi»

B0 Hactpoiikn ? x

Gk Beifop komnodenTos  HacTpofiku ustepuTens BaX Unpaenenme noaceetkoi  HacTpoliku kamepe | 4
(CGHOBHEA MHPOPMALHA

D romeny Kaneps Cepuineit arep | 13450103250

Hacrpoiicy kamepe

BricoTa kagpa, nuec 972 g

Ukpura kaapa, nike 1296 D
Icnosn, 1
[IE— ]

Koo @puient ipacHaro ugeTa & Ganance fenoro ]
Kaaebiuuert senenoro ueeTa & Ganares Genoro |
Koo dephiumenT cHHero ueeTa B SanaHce Genora I

Hactpodikn no ymonsarme | Mpumerire || CoxpanmTs HACTpodikK B daling | DTRpems HacTpoficn 1s daiina Otrena

PucyHok 10. Brxragka «HacTpovika Kamepbl» OKHa HacTpOVKv
10 EyePoint P10b.

OcHoBHas uHcgopMauusa

ID Mogenu kamepbl — yKasaH HOMEP MOAENIN KaMepbl;

CepuiHbIA HOMEP — YKa3aH CEPUIMHBIN HOMEP KaMepbl.

HacTtpoiikun kamepbl

BbicoTa kagpa, NUKC 1 WMPUHA Kaapa, NMUKC — pa3Mep Kaapa B MUKCensx;
DKCMO3ULMSA, MKC — 33[1a€TCS 3HAUYEHUE SKCMO3ULIMN B MUKPOCEKYHAX;

Ycunerve, ob — 3ajaeTcsa 3HaueHue ycuneHus kaapa B geuunbenax;
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KoaddhmumeHTbl KpacHoro/3eneHoro/cuHero uBeTa B 6anaHce 6enoro — nos-
BOJSISIIOT CKOPPEKTUPOBaTb OWMOKM LBeTonepeaaym kamepbl. To ecTb cae-
NaTb TaK, YTO6bl 6enblil LBET Ha M306paXkeHUsIX Bblfl UMEHHO 6enbiM U He
coAep>an OTTEHKOB KaKoro-iMbo KOHKPETHOro LIBETa.

11. KAJINBPOBKA

MporpamMmHoe obecnedeHne EyePoint P10b no3sonsieT nposectn Tpu Buaa
KanmMbpoBKu:

1. KanubpoBka wwyna;
2. MNonHas kannbpoBka;

3. bbicTpas kannbposka.

BHuMaHue!

Mepen npoBeaeHneM KannMbpoBKM NPOBEPLTE, YTO K NiaTe MNOAKIIIOYEH «06-
LWMI>» NpOBOA U3MEPUTENS MPU MNOMOLLM 3aXKMMa «KPOKOAM» 60 Apyroro
3aXKMMa B 3aBMCMMOCTM OT nmnaTbl. ECin B xoae kanmbpoBKM MeXAay LynoMm
1 06LMM NPoBOAOM He ByaeT aNeKTPUYecKoro KOHTaKTa, CMcteMa He CMOo-
XKET ONpeaenMTb MOMEHT KacaHusl Liyna NpoBOASILLEN NOBEPXHOCTM, YTO MO-
XKeT NPMBECTU KaK K MpOrpaMMHbIM OLLIM6KaM, Tak M K MOBPEXAEHUIO MaThl
n/mnu wyna.

11.1. KaanbpoBka HOBOro Liyna

KannbpoBka HOBOrO LyNa BbIMOJHAETCS BCErAa Noc/e CMeHbI Liyna Ao npo-
BEAEHMS MOSHOW M BbICTpo KanuMbpoBoK. MNpoBOANUTCSA Ha KanMbpoBOYHOM
nnate «Calibration 2.0», BXoAALLEN B KOMMIEKT NOCTaBKMU.

[ns BbINO/HEHMUS KaJ'II/I6pOBKVI HOBOrO Lyna:

1. YcraHoBuTe B pabouyio 30HY npubopa KannMbpoBOYHYO mMnaTy
«Calibration 2.0» B cooTBeTCTBUM C [NaBow 6.

2. Ybeautech, uto 3a3eMnsoLWni npoBoA4 NOAK/KOYEH K NNaTe.

3. HallauTe ueHTp MeTannMyeckoro KBajapaTa Ha KanuMbpoBO4HONM nnaTe
«Calibration 2.0»
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EvePoinT P10B

4. KoHTponupysi BblI6bOp B OKHe BWAEOKamepbl,

METa/I/IM4YECKOro Keagpara.

«YKaxute» Ha LUeHTp

5. 3anyctuTte npouecc kannbposku Lyna, BbI6paB B rMaBHOM MEHIO Mpo-
rpamMmbl  «MIHCTpyMeHTbI» —> «KanubpoBka HoBoro wyna» (Pucy-

HOK 11).

6. Y6eauTech, UTO 06WIMI NPOBOA M3MEPUTENS MOAKIIOYEH K TECTOBOW
nnate. Ecnv obwmi NpoBo He NOAK/IOYEH, Ha AaHHOM 3Tane Bbl ewwé
MoxeTe 6e30macHo ero MoakNtounThb. Mocne Toro, kak nposoa byaeT
NoAK/OYEH, MOATBEPAMTE 3TO BO BCMJIbIBAIOLIEM OKHe. [locne 3Toro
HaYHETCS npoueaypa KannmbpoBKu, U MPOU3BOANTL MaHWUNYSIUMK B pa-
6ouelt 0bnactu 6yaeTt Henb3s. [oXANTeCh 3aBEPLUEHMS ONepaLmnK.

-
Oaﬁn!

anry |

JxcnopTuposars nocneaHror BAX
OcTanoska npw noTepe KoHTakTa
MepemeLLenme B CEPBMCHOE NONOXKEHNE
Kanu6poska HoBoro uyna

INFO] Calculation of optimal probe depth in baunds [35.9402, 40.9402]...

0] Optimal probe depth calculated: 38,

:55 INFO] Measuring height by probe mmpklzd suc(essﬁlly Optimal probe depth: 38.5281
:55 INFO] Calculated device preferred z-position: 23.9117

2023.05.03 10:20:57 INFO] Quick calbration completed successful

<[

Pucyrok 11. BHewwHmi Bug okHa 10 EyePoint P10b ripu rpoBegeHum

KaﬂMﬁpOBKM HOBOIo Ljyria.
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11.2. NonHaa kannbpoBka

PexxuM MonHon kanubpoBkM noabupaeT koopauHaThl X, Y pacronoXeHus
Lyna OTHOCMTENbHO KaMepbl, @ Takxke onpeaensieT BblCOTY YCTAHOBIEHHOro
wyna. MpoBoauTcst Ha kannmbpoBoYyHoi nnate «Calibration 2.0», BxoasLwen
B KOMIMEKT NOCTaBKM.

MNonHas KaJ'IM6pOBKa BbINOTHAETCA B CIEAYIOWLNX CUTYaUNUAX:

o [lepBoe BK/IIOUYEHME CUCTEMBI B C/Ty4ae, €C/IM OHA HE WUCMOsb30Basach
ANUTENbHOE BPEMSI MW NEepen BKIIOUYEHWEM NPOM3BOAMIACE €€ TPaHC-
NOPTMPOBKA;

e TOYKM KacaHus yna C nnaTowu nepecrtann COOTBETCTBOBATb TOYKAM Ha
n306pakeHnn nNnatol;

e Lllyn 3auenuncs 3a BbICOKUIA KOMMOHEHT NpU NepeMeLLEHNM;
o [locne 3aMeHbl Wyna;
e [locne cbpoca HacTpoeK K 3aBOACKUM.

e Tocne obHoBneHus MO.
MpeaynpexpaeHue

Mepen npoBeaeHWEM MOMHOW KanMBpOBKK y6eanTech, YTO niaTa yCTaHOoB-
NeHa B COOTBETCTBUM C NMYHKTOM 6 [aHHON MHCTPYKLWU.

[ns npoBeaeHWst NOSHOM KanubpoBKu:

1. Mepeiignte Ha Bknagky «KanubpoBka» rNaBHOMO OKHa MpOrpaMMbl
(PucyHok 12).
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[ EyePoint P10v1.82 - o X
Qalin  UncTpymenTsl

Kamposka | Cxarwposarsie | Tecriposaryie

EyePoint P10

Monas kani6poska BbicTpas Kanubposka

[2023.05.15 16:40:38 WARNING] Try to open device on port b'com: \\\\,\\COMS': BadFirmwareVersion(IVM, '0.2.2, 2.2.1, [0.0.0', '0.1.4, '0.1.5T) A
[2023.05. 15 16:40:38 INFO] IVM initialized on com:\\.\COMS after 1 attempts
[2023.05. 15 16:40:38 INFO] Lighting control system connected via port com:\\,\COM7 &

PucyHok 12, BHewHu Buf BKIGAKU <Ka/IMOPOBKa» 11aBHOI0 OKHA
10 EyePoint P10b.

Haigute UeHTp MeTanMyeckoro KBagpata Ha KanmbpoBOYHOW nnaTe
«Calibration 2.0», ons 3TOro yMeHblUMTE MacWwTab paboyei 30HbI 1 Mo-
LLieNKaiTe Mo Hel B pasHbIX MECTaX JIEBOM KHOMKOW Mbllin. Kamepa 6y-
[ET CNeaoBaTh 3a LWenYkaMu 1 0TobpaxaTb MNoslyYeHHble CHUMKW B pa-
6oueli 30He.

KoHTponupysi BbIGOp B OKHE M306paXXEHMs] KaMepbl, <YKaXUTE» Ha
LIeHTp MeTa/IMYeCcKoro keagpaTta B pabouelt obnactn (PucyHok 13).

. 3anyctuTte npouecc kannbpoBKM, HaxaB KHOMKY «INonHas kanubposka»
B NPaBoi YacTy 3KpaHa.

. Ybegutecb, yTo 06WMIA NpOBOA WM3MEPWUTENS MOAK/OYEH K MaTe.
Ecnv o6Lwmii NpoBoa He MOAK/IOYEH, Ha AAHHOM 3Tarne ero elé MoXHo
6e3onacHo noaknounTb. MNocne Toro, Kak nNposog 6yaAeT NOAKIOYEH,
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NMOATBEPANTE 3TO BO BCMJIbIBAIOLLEM OKHE. [ocne 3Toro Ha4yHETCs npo-
Leaypa KanubpoBkK, U MPOM3BOANUTL MaHUMyNsaLUMK B paboyeil obnactu
6yaeT Henb3s.

6. Mony4yaemoe B xo4e npouecca kannbposkn n3obpaxxeHne MoXeT bbiTb
MYTHbIM, CMa3aHHbIM, HE MAeaNbHO CLUMUTLIM.

7. [oXauTecb 3aBepLUEHUS MOSTHOW KaIMBpOBKU. ITO MOXET 3aHSATb He-
CKOMbKO MUHYT. B cnyyae ycrnewHoro 3aBeplleHns KanMbpoBKKU B WH-
¢opmaunoHHoM 6noke noseutca coobuweHne «Full calibration com-
pleted successfully».

Mocne npoBeaeHNs NMOSHOM KanMbpoBKM HEO6XO0AMMO MPOBECTU BbICTPYLO
KanmbpoBky.

D EyePoint P10v1.82 - [u] X
aiin  UHcTpymenTs!

Kanubposka  Cxarvposare  TecTuposarue

[2023.05. 15 65T 16 INFOT Find Fotaton. . = T
[2023.05. 15 16:51:20 INFO] Rotation: 0.651947 degrees.

[2023.05. 15 16:58: 17 INFO] Probe calbration completed successfully

[2023.05.15 16:58: 17 INFO] Ful caliration completed successfully v

PucyHok 13. BrewurHmi sug okHa 10 EyePoint P10b ripu nposeseHmm
T10/THOVI Ka/TINOPOBKYL.
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11.3. bbicTpas kanmbpoBka

bbicTpas kannMbpoBka BbIMOSHAETCA NPU YCTAHOBKE MyaTbl HOBOro TuNa B
pabouyio 0bnactb. B xoae npouecca 6bICTpoit KanubpoBKku onpeaensieTcs
(bakTMyeckas BbiCOTa YPOBHS nnaTbl (MOBEPXHOCTM, HAa KOTOPOM HaxoasATcs
TOYKWN TECTUPOBAHUS).

MpepynpexaeHue

Mepen npoBeaeHWEM MOSHOW KanMBpoBKK y6eamTech, YTO niaTa yCTaHOB-
NeHa B COOTBETCTBUM C NMYHKTOM 6 AAHHOW MHCTPYKLK.

[Insi BbINONTHEHUS BbLICTPON KannBpOBKMU:

1.
2.

MeperianTe Ha BKNaaky «KannbpoBka» rMaBHOrO OKHA NMPOrpaMMbl.

«YKaXuTe» Ha NpoBOAsALLYt0 061acTb B MIOCKOCTV NAaTbl, HanpuMep,
Ha KOHTAKTHYK M/OWAAKY MWUKPOCXeMbl. MOBEPXHOCTb B YKa3aHHOM
TOYKE HE AO/MKHA BO3BbIWATLCA HaZd YPOBHEM nnaThl. Mcnonb3oBaHmne
HOXXEK MUKPOCXEM UMM METaNIMYECKUX NoBepxHocTeln SMD KOMMOHEH-
TOB B KQUECTBE OMOPHbIX TOYEK ANt ObICTPOIN KasIMBPOBKU MOXET Npu-
BECTM K owwmnbkaM. Takxke xenaTenbHo BeibpaTk 06nacTb, cogepxkallyto
KOHTpacTHble 00bekTbl B MJIOCKOCTM nnatbl  (wenkorpadwutio,
HaK/IeMKMU...) — 3TO NOBLICUT TOYHOCTb NPEABAPUTENBHOIO ONpeaesieHUs
BbICOTbI ONTUYECKUMU METOAAMM.

Haxkmute KkHOMKy «BbiCcTpasi kanvbpoBka» B MpaBoOM 4acTW 3KpaHa
BKaakn «Kanmbpoka».

Mony4yaeMoe B xofe NpoLecca M3o6pakeHne MOXXET BbITb MyTHbLIM, CMa-
3aHHbIM, HE 1aeanbHO CLUMTBIM.

JoxanTecb OKOHYaHWUst BbICTPO KanmMbpoBKM (MOXET 3aHATb OKOJO
MUHYTbI). B ciyyae ycnewHoro 3aBepLueHns BbICTPoi KannbpoBku: B
nHbopMaLMOHHOM b6noke nosisuTca coobeHune «Quick calibration com-
peted successfully» (PucyHok 14).
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EyePoint P10v1.82 - a X

Daiin  VncTpymentsl

obe calibration area

e
[2023.05.15 16:59:53 INFO] Qu»d(calbfanm completed ﬁl v

PucyHok 14. Brewurmi Bufg okHa 10 EyePoint P10b ripu okoH4YaHum
ObICTPON Ka/MOPOBKA.

12. CKAHUPOBAHME

MNepep ckaHMpoBaHMeM cucTeMa Ao/MKHA ObiTb OTkanMbposaHa.

MpoLecc ckaHMPOBaHWUS MO3BOMSET MOMYYUTh M306paXKeHNE NNaThl B BbICO-
KOM paspelleHni. 3To n3obpaxeHune byaeT 1cnonb30BaThCa Ans:

ABTOMaTMYECKOrO pacrno3HaBaHWsl KOMMOHEHTOB Ha MaTe.
Py4HOW yCTaHOBKW TOYEK TECTUPOBAHMS.

ABTOMaTMUECKOrO COMOCTaB/IEHUS TOYEK TECTUPOBAHUS MeXay TecTo-
BOW M 3TA/IOHHOW MaTaMu.

YKa3aHUsl TOYEK B PEXXMME PYUYHOrO TECTUPOBAHMS.
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e [1OCTPOEHMSI OTUYETOB MO pe3ynbTaTaM TECTUPOBAHMUS.

Mocne 3Toro MOXKHO NEPEXoAUTb K BbIGOPY 0611acTy NaThl, KOTOPYHO HYXXHO
OTCKaHMpOBaTb.

12.1. Bbi6op obnacrtu

B paboueit 30He Bknagku «KanubpoBka» TrNaBHOMO OKHa MpPOrpamMMbl
BbligenuTe obnactb, KOTOpPy0 HEO6X0AMMO OTCKaHMpOBaTh (BCIO MiaTy Wian
KaKylo-TO €e 4acTb), UCMOosb3ys A7 3TOr0 NpaByto KHOMKY MbILUN.

ans YLI,O6CTBa MOXXHO M3MeHSATb MacluiTab M306pa)KeHMFI KONECUKOM MbILLN.

BblaeneHHas obnactb 0603HaunTCs pamkon (PucyHok 15).

B EyePoint P10v1.82 - [u] X
Gaiin  UnctpymenTsl

Kanifposka  Cramposamvie  Tectuposarvie

obe calibration area

Monras kanibposka

BbicTpas kanubposka

Ciaiiburacidn L DR

Uz T T
[202.05.15 16:55: 58 INFO] Measuring heght by probe completed successful. Optima probe depth: 37,6688
[2023.05. 15 16:59:58 INFO] Calculated device preferred z-position: 25.6056

[2023.05.15 16:59:59 INFO] Quick calibration completed successfully v

655.09, 833.52
Pucyrok 15. Bblbop 06/1aCTy 11/1aTbl 415 AA/TbHENLLIErO CKAHUPOBAHUS
710 EyePoint P10b.

"
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12.2. NpoBeaeHne CKAaHUpPOBaHUA
BHuMmaHue!
B npouecce ckaHMpOBaHMSA KpbilliKa YCTAaHOBKM AO/MKHA 6biTb 3aKpbiTal

[ns npoBeAeHns CKAHUPOBAHUS BbINONHUTE [EeNCTBUS:

1. MepenanTe Bo BKIRAKY «CKaHVMPOBAHME®» [NIABHOrO OKHa NMpPOrpaMMmbl
(PucyHok 16). laHHas Bknagka CTaHET AOCTyNHa nocne Bbibopa obna-
ctv (NyHKT 12.1).

@ EyePoint P10v1.82 - o X
Qaiin  UncrpymenTsl

Kanubposka  CraHaposanvie

Monyuerie usobpaxeris nnatsl
CarposaTs

Beifpats nnaty

/i NOMCK 3neMeHTOB Ana

PYuHOE PEAKTUPOBaHYIE JNEMEHTOB TECTUOBAHIA

2025705, T3 T07397 35 TNrU] UpUiar ProDe UepUT CaIuiaTety 3770008 7
[2023.05.15 16:59:58 INFO] Measuring height by probe completed successfully. Optimal probe depth: 37.6688

[2023.05.15 16:59:58 INFO] Calculated device preferred z-position: 25.6056
[2023.05. 15 16:59:59 INFO] Quick calibration completed successfully v

30.00, 53.00

PucyHok 16. BHetuHmi Buf Bkaaaku «CkaHuposanue» 10 EyePoint P10b.

2. HaxxmmTe KHOMKy «CKkaHMpOBaTb» B NMPaBOM YacTu OKHa.
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3. JoxanTech KoHLUA CKaHWpoBaHus. B nHdopMaumoHHoM 6noke no-
aBuTcs coobleHne «Image scanning completed».
MonyyeHHas KapTUHKa AO/MKHA BMeLlaTb MHTEPECYIOLY0 onepaTopa
nnowaab, BbibpaHHyto B n.11.1. MpUMEpHbIN BMA TaKoro pesysbraTta
nokasaH Hmxke (PvcyHok 17).

D EyePoint P10v1.82 - o X
¥

Gaitn  Uncrpymentol

Falure

Normal ;yiiqy

€10

5 ¢r iz 3
Eogpy CHEEHE w QR

o I

(50 X
s = e \

» u 1 i

. c O
] L
probe calibration area 1 E Monyuerme usobpaxerus nnaTsl
"

CxanvposaTs

Buibpars nnaty

4 pit 4
[ Bt L £ it anewenTos s

. Haitri snemerTs! Buibpas sTanon
w3§ )

Calibration

MponycTyTs Novck sTanoHa

PY4HOE DEABKTHDOBAHHE 3MEMEHTOB TECTUPOBAHIA

Pysroit Pydroe

OoBasurs | | Ommera

705, T5 17:0T:2Z INFO] g TagE SCAnNg. .. 3
[2023.05.15 17:05:36 INFO] Find rotation...

[2023.05.15 17:05:46 INFO] Rotation: 0605934 degrees.

[2023.05.15 17:05:52 INFO] Image scanning completed v

PucyHok 17. OTckaHupoBaHHas obiacte ¢ iartov 10 EyePoint P10b.

4. Ecnv Ha ware 12.1 6bina BoibpaHa BCA nnaTta, HO B pe3ysnbTaTe CKaHu-
pOBaHMS OHa OTOBpa)kaeTcs He MOSIHOCTbIO, BbIMOMHMTE cCreayowme
nencreus:

1) Y6eauTecb, YTO NnaTa HaxoAWUTCS B paboyelt 30He, YKasaHHOM Ha
PucyHke 1 naebl 4. MNMpn HeobxoanMMOCTN NepeMecTuTe nnaty B
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LIEHTPasbHY0 YacTb paboyeit 30HbI (KOHCTPYKLUS CUCTEMBI HE M03-
BONSAIET MOABECTU KaMepy BMIOTHYIO K KPbILLKE, 3a/IHEN CTEHKE UK
HanpaBNSIoLLMM).

2) BbigenuTe HoByto 0651aCcTb A8 CKaHMpoBaHWs Horbliero pasmepa.
3) MMoBTOpMTE Npoueaypy CKaHMPOBaHUSI.

5. Ecnv Ha nonyyeHHOM u3o6paXkeHnn SSBHO BUMAHbI AedeKTbl CLUMBKMU Kaj-
poB, TpebyeTca MOBTOPUTb Mpoueaypy 6bICTpoO/  KannbpoBKM,
a 3aTeM ellle pa3 BbIMNO/HUTb CKaHUPOBAHME.

BHuMaHue!

MNMocne yaayHOro 3aBeplueHMsl CKaHMpOBaHMS MNepeMelleHve naaThl
He gonyckaetcs!

12.3. Pacno3HaBaHue KOMMNOHEHTOB

Mocne nNpoBeAeHNst CKaHNMPOBaHWUS CUCTEME HYXXHO 3afaTb TOYKM TECTUPO-
BaHUS.

TOYKM TECTMPOBAHUSA YCTaHaBMBAKOTCA Ha M306pa)KEHVIVI nnatbl, a UX KO-
opAnHaTbl Ha M306pa>|<eva| dBTOMaTU4eCkn nepecynTbiBaloTCA B KOOpAU-
HaTbl MEXaHWUYECKON CUCTEMBI.

Ansa ynobcrea paboTbl TOUKM TECTUPOBAHUS O6bEANHSAIOTCS B «3IEMEHTBI».
Kaxkgas Touka TeCTMpOBaHUS AO/MKHA OTHOCUTHCS K OAHOMY U3 3/1IEMEHTOB.
OfMH 3neMeHT MOXET cofepaTb MPOM3BOJIbHOE KOMMYECTBO TOYEK TeCTu-
pOBaHUS.

12.3.1. ABTOMaTUYeCcKnii cnocob pacnosHaBaHUA KOMMNOHEH-
TOB

B naHHOM pexxMme Npou3BOAMTCH ABTOMATMYECKUIA MOUCK KOMMOHEHTOB CO
CTaHAapPTHbIMK KOpnyCaMu Mno M306pa)KEHVHO nnatbl. [py HaxoXxaeHUn KoM-
NMOHEHTA NPOU3BOAUNTCA aBTOMATUYECKOE HATOXEHUE TOYEK TECTUPOBAHUA
B COOTBETCTBUU C UX CTAHAAPTHbIMU MO3NLUMAMU ONA AaHHOIO Thna Kopny-
COB.
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[ns 3anycka AaHHOro cnocoba pacro3HaBaHWs BbIMOMHWTE Laru:

1. Haxkmute KHOMKy «HaWTh 3neMeHTbI» B MPaBOM 4YacTM OKHa BKNaAKu
«CkaHunpoBaHmne».

CucteMa nepenaer K NoucKy 3TasoHa Ans Tekyllen nnatbl Ans Hano-
)KEHWS Ha HEe KOMMOHEHTOB.

2. Qns Toro 4tobbl NPOMYCTUTL MOWCK 3TAsIOHA, HAaXXMUTE KHOMKY «[pony-
CTWUTb NMOWCK 3TasIoHa». B 3TOM cnyyae cucteMa He ByaeT uckaTb naaTty
B 6a3e, a cpa3y nepenaeT K pacrno3HaBaHUK KOMMOHEHTOB.

3. Joxantech OKOHYaHWs Npoueaypbl pacrno3HaBaHus.

Mocne 3aBepLueHnst npoueaypbl MOryT MOSIBUTLCS HEBEPHO PacMno3HaH-
Hbl€ UM HEpPACMO3HaHHble 3n1eMeHTbl (PucyHoK 18). Ha pe3ynbtaT Bnu-
AOT HACTPOMKKM, ONUCaHHbIE B rNaBe 9 AaHHOW MHCTPYKLMN.

@ EyePoint P10v1.82 - o X

Qaiin  Uncrpymentsl

cr C12 c3 20
a g

e ——
CkaHuposaTe

Boibpatb nnaty

3MENEHTOB AN Te

Haliti snemenrTbl BuibpaTs 3TanoH
TlponyCTHTL NoHCK 3TanoHa
Pyu4HOE PEAGKTHPOBaHIE INEMEHTOB TECTUPOBaHUA

Py: Pyurioe

OoBasurs | | Ommera

[Tvn nnare: sranon |

[2023.05. 15 17747710 TNFO] Ulganing elements. .. 7
[2023.05.15 17:47: 10 INFO] Starting elements detection. ..

[2023.05.15 17:47: 10 INFO] Starting boards database searching...

[2023.05.15 17:47: 11 INFO] Board searching skipped v

PucyHok 18. PacriozHaHHbie 3/1eMeHTsI Ha riiare 10 EyePoint P10b.
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4. Ypanute HeBEPHO pacno3HaHHbIE 3M1eMeHTbl. [ 3TOro BblAENUTE UX
NEBOM KHOMKOW MbILIM M HAaXMWUTE Ha knaBuaTtype Delete.

5. HepacnosHaHHble 31eMeHTbl MOXHO A06aBUTb ABYMS criocobamu:
1) TMonyaBTOMaTMyeckmm cnocobom;
2) Py4yHbIM go6aBneHNEM KOMMOHEHTOB.

12.3.2. NonyaBTOMaTMyeCcKknii cnoco6 pacnosHaBaHUSA KOM-
NOHEHTOB

[nsa 3anycka nonyaBTOMaTM4Yeckoro crocoba pacnosHaBaHWsi KOMMOHEHTOB
HeobxoauMo:

1. BblgenuTb 0bnactb, rae pacnonaraetcs TpebyeMbld 371eMeHT, 3aTeM
Ha)kaTb Ha Heé NpaBoW KHOMKOW.

2. B nosBuBLIEMCA MeHIO BbiBpaTh NYHKT «PacrnosHaTb OAWH 3NEeMEHT
B BblENIEHHON 06/1acTu» NM60 NYHKT «Pacrno3HaTh 3M1EMEHTHI B Bblae-
NEHHOM 06n1acTu». BHelWHWIA BUA MEHIO NOKasaH Ha PucyHke 19.

@ Eyepoint P10v1 82 - o x
i Uncrpymenmee
Kanpoma  Oxasposawe  Tecnposswe

51 TVFO] Starting boords databsse searding...

52 INFO] Lookrg at 'sameie calbabonymsge. .
12023.05.15 17:08:59 INFO)] Boerd found n database. INC settings blocked
[2023.05.15 17:10: 43 DVFO] Starting elements detecton.

PucyHok 19. [ToslyaBToMaTn4eckoe pacrio3HaBaHNe 3/1EMEHTOB
710 EyePoint P10b.
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3. [loxkaaTbCa OKOHYaHUS pacrno3HaBaHus. Npumep ycrnewHo pacrno3HaH-
HOro 3/1eMeHTa npueBeaeH Ha PucyHke 20.

@ EyePoint P10v1.82 - o X

Daiin  Wncrpymentsl
5

I VI TIN T T T T [

OIC20

Monyere usobpaxeris nnatsi

J CKaHupoBaTL
Beifpate nnaty
!‘a ! !& ! ! ! SMeNEHTOS A7 T
B R A A A E e Haitn o [ eoly e
TpoNyCTHTL NoHCK STaN0Ha
PYuHOE PEAGKTUDOBAHIE SREHEHTOS TECTIDOBAHHS
Py
NoBaswms | | Omena
[Tun nnareis sranon ]
[Vn svanova: calbration | [y

[2023.05. 15 17:08:52 INFO] Looking at X
[2023.05.15 17:08:59 INFO] Board found in database. IVC setings blocked
[2023.05.15 17:10:43 INFO] Starting elements detection...

[2023.05.15 17:12:28 INFO]

PucyrHok 20. lpumep ycrielHo pacriosHaHHoro ssiemeHTa 10 EyePoint P10b.

4. ECnv pacrno3HaBaHue 3/1IEMEHTa NPOLLSIO HeyaayHo, TO BbiaenuTe 60mb-
wyto 061acTb U NOBTOPUTE MpoLeaypy.

Mounck oAHOro aneMeHTa AaéT cucteMe 6osblue MHDOPMALMK U NMO3TOMY pa-
6oTaeT 6onee HaaéXHo. DNEeMeHTbI, KOTOpble Pacro3HAKTCS M0X0, UMeeT
CMbIC/T pacro3HaBaTb MMEHHO C MOMOLLbIO (DYHKLUMM MOMCKA OAHOro 3se-
MEHTa.
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12.3.3. PyuyHoe po6aBneHue anemMeHTa

Ans py4Horo aobaBneHus aneMeHTa He06xoanMO:

1.

HaxxaTb KHOMKY «Py4YHOM MHCTPYMEHT» B MPaBOW YacTW OKHa BKIAAKM
«CkaHupoBaHue».

Mcnonb3ys npaByto KHOMKY MbilUM BbiA€NWTb 0611acTb, rae pacrnosnara-
€TCS 3/IEMEHT.

Mpy NOMOLLM NEBON KHOMKM MblllM 106aBUTb HEOBXOAMMbIE TOUYKW Ha
KOHTAKTHblE MIOWA/IKN KOMIMOHEHTA. HenpaBWibHO MOCTAB/IEHHYHO
TOUKY MOXHO YZanMTb HaXKaTMEM MPaBOW KaBULLIEN MbILLK.

HaxkaTb KHOMKy «/106aBuTb>».

B nosiBuBLIEMCSH OKHE NpH Heob6x0AMMOCTW 3aAaTb UMS KOMIMOHEHTa U
HaxaTb «OK» ans COXpaHEHUA N3MEHEHWN.

[MoBTOpPUTL Onepaumio fobaBneHust ana Bcex HeObXOANMbIX KOMMOHEH-
TOB.

BbIMTM M3 peXuMa MOBTOPHLIM HAXATUEM KHOMKWU «PYYHON WHCTpY-
MEHT>.

Mpumep pobaBneHns HOBOrO KOMMOHEHTA NoKasaH Ha PucyHke 21.

Monyerste H306paKern nnaTs!
CiarmposaTs

Beipats nnaTy.

sneveros ana
HaiiTi snevenTs! Bupats sTanon

MponycTyTs nowas sTanoHa

PY\HOE PEAKTUPOBaHYIE JMENEHTOB TeCTPOBaHIS

PysHoit ey pynenT Pyuroe seipasHiBanie

Pucyrok 21. PyyHoe gobassieHne KkomroHeHTa Ha riaty 10 EyePoint P10b.
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12.4. PepakTMpoBaHMe W yaaneHUe 3/IeMEHTa 3TaJIOHHOM
naartsbl

AN pefakTMpOBaHWS 3/1IEMEHTA HEO6X0ANMO:

1. BblAenuTb HYXXHbI 3N1IeMEHT B pabouyelt 30He BKaaku «CKaHnpoBaHue»
NCMONb3ys NIEBYIO KHOMKY MblLLN.

2. HaxaTtb Ha Hero I'IpaBOl‘/'I KHOI'IKOI‘/II MbIlWLWX ANnd Bbi30Ba KOHTEKCTHOIO
MEHKO U Bbl6paTb OAWH N3 NYHKTOB B 3aBMCMMOCTU OT 3aaayun (PMCYHOK
22).

B EyePoint P10v1.82 - O pre

Gaiin  Uncrpymentol
=

PacnosHate 0ANH 31EMEHT B BbigenerHON oBnacTi

PacriosHaTs 3MeMeNTS! B BbIAENEHHON 0BAaCTI

[ —
MosepryTs 3nemerT
Mepeunerosars 3nemenT JESC o
PeAsKTHPOBaTE PaCTIONCIKEHIE HOKEK Beibpats nnaTy
Yaanuts 1 3nement .
Vi NOVKCK 3nEHEHTOB A5 TeCTHpOBaHIR
BeipesaTs 1 3nemenT Kak npasusHaiit ———————
P P wentsi || Bubpars ranon
BuipesaTs 1 3neMenT Kak HenpasusHaiii R I —
e sTanora

PY4HOE PEAGKTUPOBAHHE 3MEMEHTOB TECTHPOBaHIS

AoBasuts Omera

[Tun nnaTei: stanon

[ sanora: calbration | [ryms
[2023.05. 15 17:10:43 INFO] Starting elements detection... z
[2023.05.15 17:12:28 INFO] Starting elements detection. ..
[2023.05.15 17:13:57 INFO] Starting elements detection...
2023.05. 15 17:16:32 INFO] Elements count: 39 N,

PucyHok 22. MeHro pegaktvposarns asemeHTa 10 EyePoint P10b.

3. Mpu BbibOpe nyHKTa «[epenMeHoBaTb 3NEMEHT» B OTKPbIBLUEMCS OKHe
BHECTU M3MEHEHWUSI B Ha3BaHMWe 3/1eMeHTa M COXPaHUTb UX, HaXaB Ha
KHOMKY «OK>».
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4. Npn Bblbope nyHKTa «PefakTMpoBaTb pPacCroONOXEHNEe HOXEK»
nepeaBuHYTb HEO6XOAMMbIE TOYKM Ha KOHTAKTHbIE MIOLWAAKM KOMMO-
HEeHTa 1 HaXkaTb KHOMKY «[106aBuTb». ECIM M3MEHeHUs1 BHOCATCS B 3Ta-
JIOHHYIO NNATY C yXXe umerowmmmncst BAX, nosiBUTCS AnanoroBoe OKHO C
npeaynpexaennem (PucyHok 23).
T oo e . ==

Bei (Oélﬂpae’rech OTPEAaKTHPOBATE PACMNONDOKEHHE HOMEK.
By Xomre couparums mmepenrivie BAXW Hoxek, KkoTOpEIE He GyayT noAznHyTo?

o J[ He ]

PucyHok 23. [nasnorosoe okHo 10 EyePoint P10b ripu peaaktvposaHnm
HOXEK ITaSIOHHOM /1aThl C umMerommucs BAX.

Hy>HO BblGpaTb OTBET B 3aBUCMMOCTM OT Ballel CUTyauun: ecin Bam
HeobxoauMo ocTaBuTb Bce BAX — Haxkmute «OK», ecnu xe nocne ums-
MEHEHWU Bbl XOTeNM 6bl MEPETECTUPOBATb KOMMOHEHT — HaXMUTE
«Her». B cnyyae Bbi6Opa MoCneAHEro BapuaHTa, nepevauTe Ha
BKJ1AAKy «TeCcTMpoBaHMe» 1 3anycTuTe npouecc cHATUA BAX HoXek uc-
NpaBAEHHOro KOMMOHEHTA.

5. Mpu BblGOpe MyHKTa «YpanuTb 1 3neMeHT» Bbl6paHHbI KOMMOHEHT
yoanutcs. Takoke Ans yaaneHusi npeaBapuTesibHO BblAeNIeHHbIX O4HOM
WM HECKOSIbKUX KOMMOHEHTOB MOXHO BOCMOMb30BaThCs K/aBULLEN
Delete.

6. Mpu Boibope NyHKTa «Bblpe3aTb 1 anemMeHT Kak MpaBuSbHbIN» Bblae-
NEHHbIN 3NEMEHT yAanuTCs, HO Npy 3TOM cUCTEMa B AanbHeWLeNn pa-
6oTe byneTr cumTaTb NOAOOHLIE NEMEHTHI MpPaBWUIbHBIMK (YacTb Ma-
LLIMHHOrO 0byyeHus).

7. Mpu BbIGOpe NyHKTa «Bblpe3aTb 1 aneMeHT Kak HenpaBWIIbHbIA Bblae-
NEHHbIN 3NEMEHT YAANUTCS, HO MpW 3TOM CUCTEMa B JAasnbHelLlei pa-
6oTe 6ygeT cumtaTb NOAOOHbLIE 311EMEHTbI HENPaBUSIbHLIMKU (YacTb Ma-
LUMHHOMO 0ByyeHus).
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13. CHATUE BOJIbT-AMIEPHbIX XAPAKTEPUCTUK

MJ/ATbI

Mocne 3aBeplieHMst Npoueaypbl CKAaHUMPOBaHWSI MaTbl U pacrno3HaBaHMS
KOMTMOHEHTOB, ONMUCaHHbIX B rNaBe 12, MOXXHO NPUCTYNaTb K CHATUIO BONbT-
aMnepHbIX XapakTePUCTUK KOMMNOHEHTOB. CHsITUe BAX npouncxoauT Bo BpeMs
npoueaypbl TECTUPOBaHMS.

NS BbINOSIHEHWUS TECTUPOBAHUS HYXKHO:
1. 3apaiiTe HacTpoliku nameputenst BAX, onucaHHble B rnase 9.1.3.

2. MNepeiiT BO BKJ1AAKY «TeCTMpOBaHME» [NTaBHOrO OKHa (BK/IaJKa CTaHeT
[OCTYyMNHa nocne npoueaypbl CKaHUPOBaHMSA).

3. 3anycTute npouecc cHATUA BAX HaxaTMeM Ha KHOMKY «TeCTMpoBaTb».

Bo BpeMsi TeCTUpOBaHMSI B NPaBOl YacTW OKHAa MporpaMMbl 0Tobpaxa-
toTcs BAX KaXkaol TOUKM B peasibHOM BPEMEHW, @ B HVXKHEN YacTu OKHa
- NPOUEHT roToBHOCTU (PuCyHOK 24).

B EyePoin P10V
®ain
; SR —

-

UG,!uggmumumlml
VR

>'m.,..m . Gron
Pucyrok 24. BHewwHwi Bug okHa riporpammel EyePoint P10b
B [1poLjecce TECTUPOBAHUS 3TaJSIOHHOM M/1aThl.
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4. [oXauTecb OKOH4YaHMS TecTupoBaHusl. B MHbOpMaumMoHHOM 6noke
nosiBuTcsl coobueHne «Board tested succesfully».

5. Mo OKOHYaHMK TECTMPOBAHUSI CUCTEMA MPEANIOXUT MPUCBOUTL Ha3BaHME
nnate. [lpyu HeobXOAMMOCTM BHECMTE B  HEr0  M3MEHEHUS
n Haxmute «OK». Takmm o06pa3oM, 3TanoHHas niata COXpPaHUTCS
B nanky sample_pcb nporpammbl EyePoint P10b, a TectoBas nanata
— B nanky tests_pcb.

6. Ins NonyyeHns oTyeTa HaXxXMuTe KHOMKY «CreHepnpoBaTb OTYET».

bonee noapobHyio uHdOpMaumio 06 OTYETE MOXHO Mpo4YMTaTh B
rnaese 14 paHHoin MHCTpyKumu.

Ecnn B Xoae TeCTMpPOBaHMUS BbISCHWUNOCh, UTO HEKOTOPbIE TOUKM BbInn Nnoxo
paccTaBfeHbl U B HUX OTCYTCTBYIOT BAX — He06X0AMMO OTpeaakTMpoBaThb MX
pacnonioXXeHne, BbINOHUB NYHKT 12.3.2 nam 12.3.3. Kpome TOoro, MOXHoO
BPYYHYLO 3aMeHMTb BAX Ha apyryto, 6onee noapobHyto MHGOPMaLIMIO MOXHO
HaliTv B rnase 14.4.

14. BbISIBJIEHUE HEUCIMPABHbIX KOMIMOHEHTOB HA
TECTUPYEMOM NJIATE

BHuMaHuel!
Y Bac AO/MKHbI BblTb CHATbI U COXpaHeHb! B daiin BAX 3TanoHHOM naaTsl.

Onsa  BbisSIBNEHUSA HEUCNpaBHbIX KOMMOHEHTOB Ha nNnaTte HeobxoaMMo
BbIMOMHUTD LWaru:

14.1. Pacno3HaBaHue 3TaJsIOHa
14.1.1. ABTOMaTU4YecKoe pacno3HaBaHue 3TaJsioHa

Cuctema EyePoint P10b ymeeT caMa HaxoauTb MOAXOAALMIA 3TANIOH M3
nanku sample_pcb/sample_bga.

44



MHCTPYKUMA NO 3KCNAYARTAUWMN EvePoinT P10B
BHuMaHue!

Yem 6osibLie nanok ¢ atasoHamu B nanke sample_pcb/sample_bga, tem
AOMblUe cUcTeMa ByAeT UckaTb CPean HUX HYXKHbIA STasloH.

[Ans aBTOMaTU4eCKOro HasloXXeHMs 3TaloHa HEObXoaAMMO:
1. Bo Bknagke «CKaHMpOBaHME» HaXaTb KHOMKY «HalTu aneMeHTbI».
2. [loxpaTbCa OKOHYaHUS npouecca.

B npaBoi YacT NporpamMmMbl NOSIBUTCA MMSI NaTbl, KOTOPYIO cUCTEMa
BbiGpana 3TafloHHON Cpean OCTanbHbIX NNAT, NEeXallmx B narke.

BblbOp 3TanoHHOW MnaThl M TOYHOCTb €€ HaNoXKEHWsI 3aBWUCAT OT
HacTpoek, onucaHHblX B 11 nyHkTe pa3gena 10.1.1.

3. Mo 3aBepLueHUn npouecca HaNOXEHWS 3TanoHa, BCE KOHTAKTbl 3MeK-
TPOHHbIX KOMMOHEHTOB BbIAENATCA KOHTPACTHbIMU CbVIOJ'IeTOBbIMVI
Toykamm (PucyHok 25).

LW au | mats
u

@

| RZ
i voal 3 0,
Calibration 2.0 \
-

Pucyrok 25. Pe3ysibTaT aBTOMaTUHYECKOIO Ha/IOXKEHMNS 3Ta/I0Ha
Ha recrosyto rviary B 10 EyePoint P10.
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4. Mocne yero Heo6xo0AMMO NPOBEPUTL KAYECTBO HANOXEHWS.

TOYKM AOMKHBbI pacrofniaraTbCs aHaOrMYHO 3TaNIOHY, B Cly4Yae ecnu
3TO He TaK, Heo6bX0AMMO MPOBEPUTL HaNMUME HAK/IEeK U MPoYMX Map-

KMPOBOK Ha TECTOBON MnaTe M Ha 3TaNIoHE. B naeane oHWM He AOMKHBI
6bITb pa3HbIMM.

14.1.2. PyuyHoi1 BbI6Op 3TaNoOHa
CywectByeT aBa cnocoba py4Horo Boibopa 3TasioHa:
1. Yka3aTb Bpy4Hyto aiin 3TanoHHOM nnaTbl B nanke. [ns sToro:
1.1. Ha Bknagke «CkaHMpPOBaHME» HAXXMUTE KHOMKY «BbibpaTb 3TanoH».
1.2. YkaxwuTe nyTb K ainy sTasioHHON nnaThl.
1.3. Ha v306paxkeHnn npoBepsieMoi mnaTtbl B pabouyeit 30He BKIaaKu

«CKaHvpoBaHue» 0T0bpasATCa HanoXeHHble TOYkM 3TanoHa (Pucy-
HOK 26).

iolws

W &
w3t +
-

PucyHok 26. Pe3ysibTaT Ha/loxeHne 31a/loHa Ha TeCTOBYIO MiaTy
B [10 EyePoint P10b.
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2. MoAcTaBUTb M306paXKEHNE 3TANIOHa C HANOXEHHBIMU TOUYKaMKU B pabo-
yyto 30HY BKJ1agkn «CKaHMpPOBaHME.

MpepynpexaeHue

[aHHbIA crocob SBnsieTca HeHaAeXHbIM. MecTo, rae CTouT npoBepsieMast
nnaTta, AO/MKHO B TOYHOCTU COBMaAaTb C MECTOM, FAE CTOs/la 3TasloHHas
naata BO BPeEMS CKaHWpOBaHus. [axke HeboMblIoM CABUM MpPOBEPSEMOM
naaTbl OTHOCMTENbHO PACMOJIOXKEHMS 3TA/IOHA MOXKET MPUBECTU K OLUMOKAM
nonagaHus Lyna no KOMMOHEHTaM, YTO CHU3UT BEPOSITHOCTb UCMpPaBEHNS
ownbok Ha nnare.

2.1. B gaHHOM cnyyae MOXHO npeaBapuUTeSibHO He CKaHMPOBaTb NpoBeps-
EMYIO MJ1IaTy BOBCE.

2.2. Ha Bknagke «CKaHMpOBaHME» HaXKMUTE KHOMKY «BbibpaTb nnaTy».
2.3. YKaxxuTe nyTb K nnaTte 3TanoHa.

2.4. B paboueli 30He Bknaaku «CkaHUMpOBaHME» MOKAXETCs U30bpaxeHune
nNaTbl 3Ta/l0Ha C HAJIOX)KEHHbIMMX HA HEro To4kaMmn n BogsAHbIM 3HAKOM
«Reference» (PucyHok 27).

TakuMm 0b6pa3oM, Ha 3Tane TeCTMpoBaHMs Bbl byaeTe BuaeTb doTorpaduto
3TaNIOHHOW NNaThl, @ HE NMaTbl, KOTOPYK HEO6XOAMMO NPOBEPUTD.
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B EyePoint P10v1.82

Qaiin  VncrpymenTst
Kamposxa  Cxawmposave | Tecraposarte

Failur
Normal . .:iico “mae

€10

oy

Tonyuerwe sobpaxerns naTe!
CrarposaTs
Bopars nnaty.

ASTOMATHECKH] MOUCK SIENEHTOS ANA TECTHPOBaHIS

HaiiTi snewenTs BuibpaTs sTanon

Miponycrums nouo< sTanona
PyHOE PeRaKTHOBaHHE STIENEHTOB TECTHPOBAHIS
Pyur0ft wcTpyHeHT Pyuoe Bepastuisarie.

Aobamuts | | Omena

Vi sranona: calbration2 yms
20505 T5 TEZ TR INR] 3 T
[2023.05.15 18:17: 14 INFO) Starting boards database searching
20230515 151715 0] Lookng ot samn\:‘;aibﬂnnnl\tmage ong’

[2023.05.15 18:17:22 INFO)] Boar

Pucyrok 27. logcTaBieHHoe n300paxeHmne 3TaaoHa
C HasoxeHHbIMu To4dKkamu 10 EyePoin P10b.

14.2. KoppeKkTupoBKa Ha/I0)KEHUS 3TasSIOHa

Mocne BbiGOpa 3TanoHa HEOH6XOANMO MPOBEPUTL KOPPEKTHOCTb HANOXKEHMSI
TOYEK 3TasioHa Ha TECTUpYEMyO MaTy.

B cny4yae ecnu 3TanoH HanoXuca Ha TECTOBYIO NaTy CO CMELLEeHMEM, ero
HeobxoamMMo nepemectutb. [na 3TOro BO BKfagke <<CKaHMDOBaHMe>>
HaXXMUTE KHOMKY «PyyHOe BblpaBHMBaHWE», MOCNe 4ero OTKPOETCH OKHO

(PucyHok 28):

[ Pyurioe sipasHmsatme X
CHELEHHE Mo X, MHKE 0,6 5
CHelueHHe no Y, MUKE 0,2 5
BpalueHie, © 0,0 s

MocmoTpeTs CtmeHa

Pucyrok 28. OkHO «Pyy4Hoe BbipasHuBaHne» 10 EyePoint P10b.
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YkaxuTe Heobxoammble cMelleHus no ocaM X, Y B MUKCENsX M NOBOPOT
nnatbl B rpagycax. [Ans npeasapuTenbHOro NpocMoTpa CMELLEHUS HaXKMUTE
KHOMKy «locmoTpeTb». KHomnka «Coxpanutb» 3admkcnpyetr nogobpaHHoe
CMeLleHue.

14.3. TectupoBaHue naathbl

MepenianTe BO BKMIAAKY «TECTUPOBAHWE» W HAXMWUTE KHOMKY «TecTupo-
BaTb» A1 3anycka npouecca.

B xoae TecTmpoBaHUs nporpamMMa CpaBHWUT NosydeHHble BAX npoepsieMoii
nnaTtbl C aHaNorMyHbiMM BAX 3TanoHHOM NnaThl, yuMTbiBasi 3adaHHbIli B
HacTpoViKax nopor coBrageHust (cM. nyHkT 7 pasgena 10.1.1), n otobpasut
npouecc B okHe nporpamMmel (PucyHok 29).

0 EyePoint P10v182 - [u] X
7

Qaiin  Vncrpymensi

D : — i3 _eNo

” i\_ Calibrz;ti;m 2.0 m
£

\_ @3y |

0
8

Tectuposath Pyuoii Tect

CrenepuposaTs ouer | Jameryms BAX Ha oTofpaxeriyio

[Ums sTanowa: calibration |

T2023.05: 15 17730722 INFOT UrGering Elements on the Board..

[2023.05. 15 17:30:22 INFO] Start of TSP algorithm for setting the order in the elements on the board. This operation may take some time. ..
[2023.05. 15 17:30:22 INFO] Elements on the board are ordered using TSP algorithm

[2023.05.15 17:30:22 INFO] Ordering elements on the board completed ¥

Tecruposanne: | 10% Cron

Pucyrok 29. Xog rectuposarus 10 EyePoint P10b.
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B npaBoii YacTh OKHa MporpamMMbl 0TO6Pa3sATCA BONbT-aMMEPHbIE XapaKTe-
PUCTUKM KOMMOHEHTOB B CPaBHEHMM C 3TASIOHOM: rpaduk cuHero upeta by-
[ET COOTBETCTBOBaTb BAX 3TanoHHOM mnaThbl, a KpacHoro - BAX Tekyluen,
npoBepsiemMoi nnaTbl.

Kpome TOro, B NEBOM YacTn OKHa nporpamMmbl NO Xo4y NpoBeAEHUA TECTU-
poBaHus 6y,ClYT nepekpawnBaTbCa TOYKWM KOMIMOHEHTOB: BCE COBMaBLUUE
C 3TAaJIOHOM TOYKU OTMETATCA 3€M1EHBIM LIBETOM, a BCE HE COBNaBLUME — OpaH-
XEBbIM.

Mo OKOHYaHWM TeCcTMpoBaHUS NporpamMa MOMpPOCUT YKasaTb Ha3BaHWe
nnaTbl U COXPaHWUT pe3ynbTaThl B Nanke test_pcb, pacnonoxeHHoM B KOpHe
nanku nporpammel. Takke byaet copmmnpoBaH «OTUET O TECTUPOBAHUW>»,
B KOTOPOM OTPa3siTCA pasnnymns B BOSIbT-aMMEPHbIX XapaKTEPUCTUKAX B KaX-
[0 UccnielyeMoli TOUKE Mo CPaBHEHMIO C 3TafIoOHHOW NaToM.

B cnyyae ecnu nopor cosnageHns BAX 6bi1 CIMLWKOM BbICOK M €ro Heobxo-
AMMO YMEHbLUNTL, NeperiamTe B HACTPOMKM 1 MOMEHSAITE 3HAYEHNE B MyHKTE
«Mopor cpaBHeHus BAX». 3aTeM Ha Bknaake «TeCTMpoBaHue» MOBTOPHO
HaXXxMuTe KHOMKy «CreHepupoBaTb OTYET>.

Takke MOXHO nepernpoBepuUTb HEKOTOPbIE TOUKN B py4YHOM pexxnme. Kak aTo
caenaTb onucaHo B pasgene 14.5.

14.4. 3ameHa HekoppekTHbix BAX TecToBO# NaaThbl

B npouecce TecTMpoBaHusl MAaThbl MOFYT BO3HMKATb PasfiMyHble OLIMOKM,
HanpuMep:

* HenonagaHus CUCTEMbl MO KOMMOHEHTaM BCNeACTBUE YCTAHOBKMN UX CO
CMELLEHMEM UM MOBPEXAEHMS LWyna;

e AMHaMundeckue BAX;

e YCTAHOBJ/IEHHbIE @HANIOMM KOMMOHEHTOB;

e OTCYTCTBME KOMMOHEHTOB B MaTe;

e oTcyTcTBUE BAX B TpebyeMol Touke BCNeACTBME NakKMPOBKM NaThl UK
60MbLLIOr0 OKUCAA UK FPSA3N.
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[Ns KOPPEKTUPOBKM AaHHbIX NPO6IeM UMEETCA MHCTPYMEHT 3aMeHbl BAX
ToYek. [N ero BbI30Ba HEOHXOAUMO BO BKIaaKe «TeCTMpOBaHWE» BbIMO-
HUTb LIAru:

1) BulbpaTb «KOppekTHyt0o» BAX, KOTOpYK >Xenaere YCTaHOBUTb B
HEKOPPEKTHYIO TOYKY. [nsi 3TOro fiM6o Bpy4YHytO MOLLENKaNTe BOKPYr
TOYKM B MOMCKax xenaemMoit BAX, nubo, ecnv Takas He Hawnacb, noa-
6epuTe noaxoasilee 3HauyeHne BAX coceaHel TOUKW.

2) HaxaTb KHOMKy «3amMeHnTb BAX Ha 0TOBpaXKeHHY0».

3) BblbpaTb «HEKOPPEKTHYIO» TOUKY, KyAa Bbl XOTUTE YCTaHOBWTb
HaAEeHHYIO «KOppeKTHYH0» BAX.

4) MNpoBepuTb KOPPEKTHOCTb 3aMeHbl B MOSIBUBLLEMCS AMANIOrOBOM OKHe
(PucyHok 30).

™ 3amera BAX @

3amMeHnAeTcA BAX nHa #6 anemenTa 'SOIC-%d'. MpogommTs?

CHHARA NHKS - cTapas BAX, kKpacHas niHkA - Hosaa BAX,

1] 10
B
[ Her |
Pucyrok 30. [inanorosoe okHo 3ameHbl BAX 10 EyePoint P10b.
5) Haxatb «[a», ecnn pesynbTaT 3aMeHbl BAX BaM noaxoaut. [anee,
ecnm TpebyeTcs coXpaHuTb MaTy Kak HOBYIO, M3MEHWUTb B OTKpbIB-
LLIEMCSI OKHE Ha3BaHWe nnaTthbl U HaxkaTb «OK».

6) Ecnm pesynbTaT 3aMeHbl He MoAXoAWT — HaxaTb «HeT» u noBTOpUTHL
NyHKTbI 1-4.

Mocne 3aMeHbl BCeEX HEOHX0AMMbIX TOYEK HEOBXOAMMO MOBTOPHO CreHepu-
poBaTb OTYET.

51



MHCTPYKUMA NO 3KCNAYRTAUUAN EvePoinT P10B
14.5. PyyHoe TecTupoBaHue

[ns py4yHOro TeCTUpOBaHWUS MnaTbl HEOBXOAMMO MeEpPeVTU BO BKIAAKY
«TecTUpoBaHmne», HaxkaTb KHOMKY «Py4HO TECT» U NIEBOW KHOMKOM MbILLN
yKa3aTb Ha WMHTEPECYIOWY TOYKy. B okHe oTobpaxeHus rpadukoB BAX
oTobpasutcs BAX, u3MepsieMasl B peasibHOM BpEMEHMW, KOTOPYIO MOXHO
COXpaHWUTb B .csv (ain. [ns 3Toro Hy>XHO HaXkaTb NPaBOM KHOMKOW MbILLUK
Ha OKHO rpacduka ¥ BblbpaTb MNYHKT «3KCropTMpoBaTh BAX B daiin» (Pucy-
Hok 31). Ans nepexofa Ha APYryto TOUKY LLENKHUTE MO HEW EBOM KHOMKOW
MbILLIK.

| CoxpanuTs naobpaxenne
3xcnopruposars BAX & daiin

T
]
]
T
i 0 10
B

PucyHok 31. [TyHKTbI KOHTEKCTHOMO MEHIO PyYHOIO
recrupoBanus 10 EyePoint P10b.

15. TECTUPOBAHUE BGA KOMINOHEHTOB

[nsa npoBeaeHus TecTupoBaHus BGA KOMMOHEHTOB HEO6X0AMMO 3aMnyCTUTb
apnblk EyePoint BGA ¢ pabouero crona.

TectupoBaHne BGA KOMMOHEHTOB aHanormyHo TectupoBaHuio nnat PCB,
KpoMe crneayowmx MOMEHTOB:

1. Mocne ckaHnpoBaHuns BGA kOMMNOHeHTa, Ans Bbibopa 3TanoHa Heobxo-
[AMMO HaxkaTb KHOMKY «Bblbepute BGA» Ha Bknaake «CkaHMpOBaHWeE»,
fanee HeobxoauMO ykasaTb Manky rae XpaHuTCs 3TanoH AN AaHHOro
KOMIMOHEHTa.

2. Mpun co3pgaHuM 3TanoHa, 4519 aBTOMAaTUUYECKOro pacrio3HaBaHWUS KOH-
TaKTHbIX MMOWAAOK MM LWapukoB BGA KOMMOHeHTa, HeobxoauMo
HaxxaTb KHOMKy «OnpenennTts BGA» Ha Bklaake «CkaHupoBaHue». lNo-
Cfe pacrno3HaBaHus npoueaypa AobaBneHns HOBbIX TOYEK W yaaneHus
JMWHKX aHanormyHa pabote ¢ PCB nnatamu.
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103260, 51921

PucyHok 32. BHewuHmi Buf BKIaAKU «CKaHUPOBAHMS»
4151 BGA komrioHerHToB 10 EyePoint P10b.

16. OTHET O TECTUPOBAHUMA

16.1. Pacnono)xeHue oT4yeToB

OTYeT 0 TecTUpoBaHUM reHepupyeTcs B daiin dopmaTta html, uto noseo-
NSIET OTKPbLIBaTb €ro Ha J1loboM yCTPONCTBe.

e Bce oTtueTbl PCB nnat xpaHsTca B nanke sample_pcb B kopHe nanku
C Nporpammoi;

e Bce otuetbl BGA KOMMoOHeHTOB XpaHATca B nanke sample_bga
B KOpHE Manku ¢ NporpaMMon;

e Bce otuetbl Tectupyembix nnat PCB n BGA KOMMOHEHTOB XpaHATCS
B nanke test_pcb v test_bga B kopHe nanku ¢ nporpamMmoi.
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16.2. CTpykTypa nankm otyera

B nanke c 0TYeTOM XpaHATCs cneaytowwme haisibl U Nanku:

Manka Static. B Heil xpaHUTCA M306paXxeHue BCeN MnaThl C TOUYKAMU
TECTUPOBaHMSI, N300paXKeHUe KaXKaon OTAENbHOM TOUKM, @ TaKKe Kap-
TUHKa C BAX KaXxaou TOYKM;

M306paxkeHne camMol nnathl 6€3 TOYEK TECTUPOBAHMWS B BbICOKOM pas-
peLIeHnu;

dain elements.json — dalin ¢ KOOPAMHATAMU KaXKA0W TOUKM TECTUPO-
BaHUSI U COOTBETCTBYIOLIMMM NapaMeTpamMm U3MepeHHol BAX;

full_img.html - oTkpbiBatowmiics 6pay3epom dalifi, B KOTOPOM B UHTEp-
aKTMBHOM pexumMe oTobpaxkaeTcs nnarta co BCEMU TECTUPYEMbIMU TOY-
kamu. Mo HaBefeHMIO MbIK Ha NobyIo TECTUPYEMYIO TOUYKY B JIEBOM
BEPXHEM YNy 3KpaHa oTobpa3utcsa eé€ BAX. B 3TanoHe Ha KapTuHke
6yayT BCce TECTOBble TOYKW, @ B TECTOBOM MnnaTte 6yayT TOIbKO HeMC-
npaBHble.

®aiin report_full.html — daiin nonHoro otTyeTa o0 TECTMPOBAHUM MNaThl,
KOTOpbIN BKIOYAET B cebsl BCe TOUKM Ha NiaTe C COOTBETCTBYIOLLMMM
BAX. N5 aTanoHa AaHHbINA OTUYET ABASIETCA €AMHCTBEHHbIM. g TecTto-
BOW MaTbl l@aHHbIA OTUYET SBNSETCS BCMIOMOraTeNbHbIM.

dain report.html — dain oTyeTa TOMBLKO TECTOBOWM MNaThl, B KOTOPOM
0TOBpaXKAOTCS TOMBKO TOUKK, Ybk BAX He coBnanu C 3TasfloHHON nna-
TOW.

®aiin Logfile.log — chaiin ¢ noramm paboTbl CUCTEMbI MpK TECTUPOBAHUM
AaHHON mnaTbl.
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16.3. BHelwuHUH B OTYETa 3TaJIoOHa

BHeLHWI BUA, OTYETa 3TasloHa NokasaH Ha PucyHke 33.

@ Monmuii oruer x

C  © oain| G 1 liby 6202.. @ @ ®w O &

KapTa TOueK TeCTMpoBaHMst

Pucyrok 33. BrewwHmi Bug otyeta 3tasoHa 1o EyePoint P10b.

B BepXHel YacTu oT4YeTa OTobpaxaeTca cneayrowas nHhopMaums:
® KON-BO 3/1EMEHTOB;
e KOM-BO TOYEK TECTUPOBAHMS Ha MaTe;
e 3aTpayeHHOe BpeMs Ha TeCTMPOBAHME;
e [aTa NpoBeAEeHWs TECTUPOBaHWS;
® Ha3BaHwe nnathl;

e JlonosiHnTENbHaA CrpaBo4Has VIHCbOpMaLI,VIﬂ 0 cucTeme.
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Mo HaxaTuio Ha byl M3 TOYEK TECTUPOBaHWS Ha KapTUHKE, CTpaHuua
aBTOMaTUYECKN NPOSIMCTHETCA A0 AAaHHOW TOYKM.

Mo HaBeAEeHMIO MbILIKON Ha m06y+o (bOTOFpaCbM}O OTAENNIbHOIO KOMMOHEHTA
B OTYETE NOABUTCA BCrJ/ibiBatolwlee OKHO C YKa3aHMeEM MOJI0XKEHUA Bbl6paH-
HOM TOYKM KOMMOHEHTA Ha nnaTe.

Mo HaXaTuo Ha KHOMKy image inspect B HOBOM OKHe (BK/1aAKe) OTKPOeTCs
yBenunyeHHas gotorpacumsa nnatbl C oTobpaXkeHneM BCex ToO4eK TeCTUpPOBa-
HWS Ha AaHHoM nnaTe. Mo HaBeAEeHMIO MBILLIKOW Ha J06YLo 13 TOYEK B JIEBOM
BEPXHEM YTy 3KpaHa 0TobpasnTbcsa eé BAX.

16.4. BHewlHMI1 BUA OTYETA TECTOBOM NNaThbl
BHewHwnit BUA oTYeTa TECTOBOWM NNaThl NPeACTaBNeH Ha PucyHke 34.

OCHOBHOE OKHO OTYeTa TECTOBOW M/aTbl MOKa3blBAET Cpa3y TOMbKO TOYUKM,
KOTOpbIe HE COBMasnuM C 3TajloHOM.

CTpyKTypa OT4YeTa TECTOBOM MaThbl aHaMOrMYyHa OTYETY 3TaNIoHa, 3a UCKIo-
YEHMEM HEKOTOPbIX AOMOSHUTESbHbIX MONEN:

e KHonka View full report oTKpbIBaeT B HOBOM OKHe (BKSagKe) MOMHbIN
OTYeT BCel TeCTOBOM MaThl C OTObpaXxeHneM Bcex ToYeK TeCTUpoBa-
HWS, KaK UCNpaBHbIX TaK U HE UCMPaBHBbIX.

e [UcTOrpaMMa pacnpefeneHusi HeCOBMaLEHWI, TAE MO JIEBYIO CTOPOHY
OT KpacHOW BepTUKANbHOW NIMHUM HaxoasTCs BCE TOYKWU, KOTOpble COB-
nanu c 3TasIoHOM, a No MNpaBylo CTOPOHY — He coBnanun. CamMa KpacHas
BEPTUKanbHasg J/UMHWS pacrofniaraeTcs Ha 3Ha4YeHWW YyKasaHHOM B
HacTpolikax B NyHKTe «Mopor cpaBHeHus BAX».

e [lo HaXxaTuIo Ha KHOMKY image inspect B HOBOM OKHe (BKaAKe) OTKpo-
eTcs QoTtorpadua nnatbl TONbKO C HE COBMABLUMMKU C 3TANIOHOM TOY-
Kamu.
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PucyHok 34. BHewwHmi Bug oTyeTa TectoBov niatel 10 EyePoint P10b.
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17. BbIKJTFOYMEHUE

Mo 3aBepLieHnn paboTbl:

1. B MeH0 «®daiin» HaXMUTE KHOMKY «Bbixoa» Mo KpecTVK B MpaBoOM
BEPXHEM YI/ly OKHa NMporpammbl.

2. OTKNIOUNTE NUTaHME YCTAHOBKW.

3. BbIknouMTE ynpasnsioLuin KOMMNbOTEP.

18. MONE3HASI UHOOPMALIUA NMPU PABOTE C CUCTE-
MO

18.1. Kak npaBW/IbHO PacCTaB/IAATb TOUKU 411 TECTUPOBaHMS
KOMMOHEHTOB

|-|pl/l ,CI,OGBBJ'IEHVIVI KOMMNOHEHTOB HA 3TA/IOHHYKO MaTy OYEHb Ba>XHO Mpa-
BWJ/TbHO PacCTaBUTb BCe TECTOBbIE TOYKU. OT TOro Kak OHW paccTaBieHbl by-
JIET 3aBUCETb, CMOXET I CUCTEMA U3MepuTb BAX B IaHHOIN TOUKe 3TasIoHa
M TeCTUpyeMoK nnaThbl.

Mpy paccTaBneHUM TOYEK TECTUPOBAHWUS HA MUKPOCXEMbI, TOYKM HEOBXO-
AMMO pacrionaraTtb YXe Nnocsie caMoi HOXKM MUKPOCXEMbl: MeXAY KOHLIOM
KOHTaKTHOM MA0LWAAKN U HOXKOW MUKPOCXEMBI, €C/iM 3TO MO3BONSIET Noca-
[O4YHasl Mnowagka CaMol MMUKPOCXEMbl. TaKoe pacriofioXXeHWe Mo3BONUT
onpefenvTb M0X0 NponasiHHbIE KOHTaKTbI.

MpyMepbl KOPPEKTHOrO paccTaB/ieHNs ToYeK TECTUPOBAHUSA Ha KOMMOHEHTax
npueeaeHsl Ha PucyHke 35.
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PucyHok 35. [paBu/ibHOE pacCTaB/IeHNE TOYEK TECTUPOBAHNS Ha MUKPOCXEME,

Mpun paccTaHOBKE TOYEK TECTUPOBAHMSI HA MAcCUBHbIE KOMMOHEHTbI NpUMe-
HAETCA aHaNorMyHas TaKTUKA KaKk C MUKPOCXEMAMM: TOYKM TECTUPOBAHWS
HeobX0AMMO PACCTaBNsTb MEXAY KOHLOM HOXKW KOMMOHEHTA M KOHLOM
KOHTaKTHOW miowaaku (PUcyHok 36). B KpaliHUX Crlyyasix, KOraa KOHTaKT-
Hasi MIoLazKa KOMMOHEHTA MO AJIMHE paBHa A/IMHE KOMMOHEHTA, TOYKa CTa-
BUTCS MaKCUMasibHO 6/IM3KO K LEHTPY KOHTaKTa KOMMOHEHTA.

PucyHok 36. [lpaBn/ibHOE paccTaB/IEHNE TOYEK TECTUPOBAHNS
Ha 118CCHBHOM KOMITOHEHTE.

Mpu paccTaHOBKe TOYEK TECTUPOBAHMA Ha «OE3HOXHbIX» KOprycax Tvna
QFN TO4kM HeobxoaAMMO pacnonaraTb Kak MOXHO Aasiblie OT Kopnyca, BO
n3bexaHne nonagaHms wWwyna B Kopnyc KoMmnoHeHTa (PucyHok 37).
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Pucyrok 37. paBuiibHOE PacCTaB/IEHNE TOYEK TECTUPOBAHMS
Ha «6E3HOXHBIX» KOMITOHEHTax Thra QFN.,

NMpumeuyaHue

[JaHHbin MeToa He aaeT 100% rapaHTUM NonaaaHus B HOXKY KOMMOHEHTA,
T.K. KOHTaKTHblE M/OLIAAKN ANS MOHTaXa MoAo6HbIX MUKPOCXEM GblBAlOT
KpalHe KOPOTKMMM M B TaKOM Ciy4ae CMCTEMA MPOCTO HE CMOXET B HUX
MonacTb M3-3a MMEIOLLIErOCA paauyca lilyrna U BbiCOTbl KOPryca KOMMOHEHTA.

18.2. Kak nyuywe po6aBnsiTb KOMMOHEHTbl Ha 3TaJIOHHYIO
nnaty

Jlyywmm BapraHTOM gobaBneHns KOMMNOHEHTOB Ha 3TaNOHHYIO MAaTy sBNsi-
eTca fobaBneHve KaXaoro KOMMOHEHTA B OTAENbHOCTM MpU MOMOLLM aBTo-
MaTUYeCKOro, MoJslyaBTOMaTUYeCKOro U py4HOro pexxnMoB.

Mntocbl agaHHoro cnocoba:

e BO3MOXHO ONpeAenuTb, CKOJIbKO peasibHbIX KOMMOHEHTOB 6bino Ao6aB-
NEHO Ha nnaTy 1 6yaeT NpoTecTUPOBaHO;

e 6onbluee yaobCcTBO NpU peaakTMPOBAHUM 3TaNOHHOWN NNaThl U OTAESb-
HbIX KOMMNOHEHTOB,

¢ BO3MOXXHOCTb noanucaTtb Ka)KleIl‘/JI KOMMOHEHT ero CobCTBEHHbIM MMe-
HEM.
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MwuHycCbl AaHHOro crnocoba:

¢ YBEJ/IMYMBAET BPEMA Ha CO3AaHUE 3TAsIOHa

® YBEJIMYMBAET BPEMA NPU TECTUPOBAHUN 3TaslOHA

18.3. MNMopknioueHne «obwero» npoBoAa K WU3MepsieMOM
nnarte

B cnyyae ecnu Ha nnaTe MMeEETCS HECKOSIbKO pa3fesibHbIX 3eMeflb, TO WX
HeobxoanMo 06bEAMHUTL B OAHY U NMOC/IE 3TOro NOAKIIOYNUTL «0BLWMIA» Npo-
BOZ C 3aXKMMOM TuMNa «KPOKOAWI» B TOYKY 0ObeANHEHUS 3eMENb.

18.4. Buabl BoJsIbT-aMMNepHbIX XapaktepucTtuk (BAX) pasnuu-
HbIX KOMMOHEHTOB U UX COMEeTaHWUM

Ana pe3ucTopos:

e BAX pe3uctopa BbIrSAUT KakK HAKOHHas NIMHUS B HanpaBfieHuK
cnpasa Haneso (PucyHok 38).

1+

I-
Pucyrok 38. paguk BAX pesucropa.

e Hak/IOH KpUBOW, Ha OAHMX M TeX e MapaMeTpax Npo6HOro curHana,
3aBUCUT OT HOMUWHaNA U3MEPSIEMOro pesuncTopa.
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C noBbILWEHWEM OrpaHUYeHnsl No TOKY TECTOBOro curHana, BAX oaHoro
M TOro Xe pe3nctopa byaet npubnmxaTbca K ropusoHTanu n HaoboporT,
MpU YMEHbLLEHUM OFPaHUYEHUS MO TOKY — K BEPTUKASM.

C noBbllweHMeM YacToTbl NpobHoro curHana, 400 kly v Bbiwe, BAX pe-
3uctopa byaeT npmobpeTaTtb (POpPMY BbITAHYTOrO 3/1MMCa M3-3a NposiB-
JTEHNS1 EMKOCTHBIX M MHAYKTUBHBIX COCTaBASIOWMX Ha BLICOKMX YacTo-

Tax.

Ona KOHAEeHCaTOpOoB:

BAX koHaeHcaTopa umeeT dopmy annunca (PucyHok 39).

I+

PucyHok 39. [paguk BAX KOHAeHcaTopa.

LLInprHbI 1 BbICOTa 3/1/IMMNCa, HA OOHUX U TEX Xe napaMeTpax I'IpO6HOI'O
CUrHana, 3aBUCUT OT HOMUHAla UBMEPAEMOIro KOHAEHCATOpa.

TaK e MMeeTcs COMpOTMB/IEHME KOHAEHCATOPa, KOTOpPOe 3aBUCUT OT
YacToTbl MPOBHOrO cMrHana. [ns M3MepeHuin EMKOCTEN MMeEeTCs che-
Aylolwas 3aBMCMMOCTb: YeM HmKe EMKOCTb — TeM Honee BbICOKYHO Ya-
CTOTy npobHOoro curHana HeobxoauMmo BblbpaTb, U HAaobOpPOT — ueM
BblLe EMKOCTb, TeM 6osiee HU3KYIO 4acToTy. Hanpumep, ans nsmepeHuns
émkoctn B 100Mk® Heobxoammo BblbpaTb YacTtoTy oT 1 go 10y, a ans
émMKkocTn B 2n® HeobxoaMMO BblbpaTb YaCTOTy OT 6MIL U BbILLE.
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®opmyna pacuyeta conpoTuBneHns KoHaeHcaTopa: X=1/FC, roe X — co-
NPOTUBNEHNE KOHAEeHcaTopa, F — yacTtota npobHoro curHana, C — ém-
KOCTb KOHZeHcaTopa.

Ecnn npu nsmepeHnn EMKOCTM Bbl BUAUTE KOPOTKOE 3aMblKaHWe Wn
pa3pbiB — NOMNPOBYNTE M3MEHUTb YAacTOTY NPOBHOro CUrHana.

Onsa MHAYKTUBHOCTE!:

BAX MHOYKTUBHOCTM BbIrNAANT Kak BAX pe3ucTopa, HO TOSIbKO B APYryto
CTOpPOHY, @ B 3aBMCUMMOCTW OT 4aCTOTbl MOXET npuobpeTtaTtbh U (opmy
annmnca.

Pa3Max annunca 6yaeT 3aBUCeTb OT HOMKHAsMA UHAYKTMBHOCTM NpU 0A-
HUX M TeX e NnapameTpax Npo6HOro curHana

Pasmax annunca npn ogHOM N TOM XE HOMWUHane 6y,qu 3aBUCETb OT
napameTpoB NpobHOro curHana

ans nonynpoBoAHUKOBbDbIX 3JIEMEHTOB:

BAX nonynpoBOAHNKOBOrO anemeHTa (ctabunmTtpoHa) (PucyHok 40).
Inp

Uobp

unp

To6p
PucyHok 40. BAX cTabnimtpoHa.

B 3aBucuMocTn OT Tuna nonynpoBOAHMKOBOrO 3/ieMeHTa BAX moxeTt
MMEeTb KakK OAHO njieyo, Tak M aga. [lonoxeHue nned OoTHOCUTENLHO
ApYr Apyra 3aBuUCUT OT MOJISIPHOCTU MOAKSTIOYEHNS N3MEPUTESbHbIX LLY-
Mnos.
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e Pasmax nnedy, nx BbiCOTa M TOYKa nepernba 3aBUCAT OT MapaMeTpoB
N3MepSIEMOro KOMMOHEHTA M NapaMeTpoB NpobHoro curHana.RC — ue-
noyka Ha BAX (PucyHok 41):

I+

I-
PucyHok 41. RC — yerioqka Ha BAX.

HaknoH annunca 6yaet 3aBUCETb OT HOMMHANa pesuncTopa B LEMNW, a ero
pa3Max OT HOMWHaNa KoHAEeHcaTopa U Npo6HOro curHana.

o CoeamnHeHne KoHaeHcaTopa u anoaa (PucyHok 42):

I+

I-
PucyHok 42. CoequHeHne KOHAEHCcaropa v gnoga.

PackpbITWe 3nnunca Ha koHue BAX 3aBUCUT OT HOMMHaNa KOHAEeHcaTopa, a
TouKka nepernba BAX oT HanpskeHus OTKpbITUS avoada (p-n nepexoaa).
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e CoeanHeHue anopa u pesncropa (PucyHok 43):

I+

I-
PucyHok 43. CoequHeHmne 4moaa v pesucTopa.

HaknoH BAX 3aBUCMT OT HOMWHanNa pe3ucTopa, a Touka nepernba BAX ot
HanpsbkeHUs OTKpbITUA anoda (p-n nepexoaa).

e [lpu coegnHeHne pe3ncTopa, koHAeHcaTopa u anogda BAX bypet aHa-
NIOMMYHA NYHKTY 2 AAHHOMO NoApasaena, Ho C YYETOM HOMUHAMOB KOM-
MOHEHTOB Lienu.
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ANnsa SAMETOK
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