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2 be3onacHOCTb M OKpyXaroLiasa cpeaa

2.1. CBeneHusi 0 AaHHOM [OKYMEHTe

Ucnonb3oBaHue

> [lepepn ncnonb3oBaHNEM BHUMATENbHO NPOYTUTE AAHHbIV
AOKYMEHT M 03HAaKOMbTECh C Npnbopom. Bo nsbexaHve tpasm u
noBpexaeHnn npudopa obpatmnte ocoboe BHMMaHME Ha
TexXHUKY 6e30macHOCTM 1 NpeaynpexgaroLme Hagnucu.

> XpaHuTe AaHHbIN JOKYMEHT B NErkogoCcTynHOM MecTe Ans
ynobcTBa nonyyeHnss He06X0AUMbIX CBEAEHWIA.

> [lepenaBanTe AaHHbLIN JOKYMEHT BCEM CreayoLwmnm
nonb3oBatensam npubopa.

CumBoOnbI U npaBuna HanucaHuA

CumBon Pa3bsacHeHue

A MpeaynpexaeHne, cTeneHb OnacHoCTy,
COOTBETCTBYHOLLASA NPeaynpexaeHuio.

MpeaynpexaeHune! OnacHOCTb yBeYbS.

BHumaHue! OnacHOCTb NonyvyeHnsa Tpasm
NN NoBpexaeHns 0dopyaoBaHNS.

> Cobnopante YCTaHOBJ1EHHbIE MEpPbI

NPeaoCTOPOXHOCTH.
i Mpumeyvanme: OcHOBHbIE U NOAPOOHbIE
cBefeHus.
HenctBue: ganbHenLwme warun B CTporo
2 onpenenéHHon nocrnenoBaTenbHOCTU.
> . [lencTteue: war unm BO3MOXHbIN LLAr.

- Pesynbtat gencreus.

anemeHTbl Nnpubopa, gucnnen npubopa unm
nporpaMmHbIN MHTEpPeNC.

KHonkun ynpaBneHus npnbopom nnm KHOMKu
nporpamMmMHOro nHTepdgenca.

OYHKUMW/NYTN B MEHIO



2.2,

CumBon Pa3bsAcHeHue

Mpumepbl 3anucen

ObGecneyeHne be3onacHOCTH

PabGoTanTte ¢ npnbopomM akkypaTHO, UCNONb3ynTe Npudop
NCKITIUYNTENBHO MO HAa3HAYEHUIO U UCKMOYMTENBHO B Npeaenax
napameTpoB, NPMBEAEHHbIX B TaONNLE TEXHUYECKUX AaHHbIX.
[Mpn paboTe ¢ NpUBoOpPoOM He NPUMEHSITE YCUITU.

A NMPEOQYNPEXAEHUE
OnacHocTb yBeubsi!
> Wcnonb3oBaHue cTpobOCKOMNOB MOXET CNPOBOLMPOBATL

anunenTUYecKne npunagkn y npeapacnosioXeHHbIX K
anunencum naen.

A NMPEAYNPEXAEHUE

OnacHocTb yBe4bs!

> He npukacanTtecb K afleMeHTaM MeXaHU4YeCKoro
obopynoBaHu4, ABNAIWMMCS 06 beKTaMn U3MEPEHUN.

A NMPEAYNPEXAEHWUE

OnacHocTb yBe4bs!

> He cmoTpute B CLI-nyd 1 He HanpasnanTe nyd Ha nogen unm
XWBOTHBbIX.

> He Hanpasnsainte C-ny4y Ha 3epkana u npoyve oTpaxatrwme
NOBEPXHOCTU. BECKOHTPONBbHOE OTPaXKeHME fyva MOXET
HaHeCTW Bpe NoaaM UMK XUBOTHbIM.

A BHUMAHUE
YTpaTta npaBa npeabABNeHUs NpeTeH3nn no rapaHTum!
> He BckpbiBanTe npnbop. B npnubope HET anemMeHToB,

TeXHN4Yeckoe o00CcnyXnBaHne KOTOpPbIX AOMYyCKaeTCcs cunamm
BlagenbLa.




A BHUMAHUE
OnacHocTb noBpexaeHnsa o6opyagosaHus!

> Ecnn npnbop He ncnonb3yeTcsl B Te4EHNe ANUTENbHOro
nepuoga, To 6atapen/akkymynsatTopbl He06Xo0ANMO n3BneYyb 13
npudopa.

2.3. 3awmTa OKpyxawlLuen cpeabl

> YTUnuampymnte akkymynatopbl/oTpaboTtaBwime 6atapen B
COOTBETCTBUU C OpmLmnanbLHO yCTaHOBIIEHHLIMU TpeboBaHMAMM.

> [1o okoH4YaHUM cpoka cnyx6bl Npnbop HeobxoaMMO OTNPaBUTL
B KOMMNAHMIO NO YTUNM3aLUUN ANEKTPUYECKUX N INEKTPOHHbIX
YCTPONCTB (B COOTBETCTBUM C TpeBOBAHNSMU CTPaHbI
akcnnyartauum) unm B Testo.



3.2.

TexHU4YecKue ycnoBus

WUcnonb3oBaHue

Mpunbop testo 477 MOXHO MCNONbL30BaTh B pasfnMyYHbIX OTPaCNAX
NPOMBILLSIEHHOCTUN, HAY4YHO-UCCIEeN0BATENbCKNX N KOHCTPYKTOPCKNX
paspaboTkax, a Takke B nabopaTopusix 1 yHUBEPCUTETAX.

O6bIvHO Npubop testo 477 ncnonb3yeTcs B TeEX Criydasx, Koraa Lenb
COCTOUT B NpeacTaBneHnm ObiCTpo ABMXKYLLUMXCS 0OBbEKTOB B
3amefIeHHOM ABMKeHuU. ITo obecneumnBaeT yaobCTBO U
6Ge3o0nacHOCTb aHanu3a OBMKEeHUS TakMx 0O bEKTOB, BKITOYAA KOHTPOb
COOTBETCTBYHOLIMX NPOLEayYp, BbisIBIEHNE UCTOYHNKOB
HexxenaTenbHbIX BUbpauun n np.

Takke MOXHO ncnonb3oBaTtb Npubop testo 477 onsa BMpTYyansHON
"hukcaunn" gmxeHns obwvekTa. MNMpnbop Takke NO3BONAET TOYHO
ornpeaesniuTb CKOPOCTb BPaLLLEHUSA UITM YaCcTOTy BO3BpPaTHO-
nocTynaTesibHbIX ABWKEHUN 0ObeKTa B onpeaenéHHOM HanpaBneHnn.

Mo cpaBHEHMIO ¢ ApyrMMu nopTaTUBHbIMKU CTpobockonamu npnubéopom
testo 477 LED moxHO ynpaBnaTb O4HOW PYKOW.

CTaHJJ,apTHOG ncnonb3oBaHne/obnacTtu NPUMEHEeHNA:

e  BbICOKOCKOPOCTHbIE COOPOYHbIE NTIMHUN, CUCTEMBI NOAAYM, CUCTEMBI
po3nuBea u np.

e [lpecchbl 1 TKauKMe CTaHKu
e [lByratenun, BEHTUNATOPbI, HACOCHI U TYPOVHbI
e KannbpoBoyHble U UChbITaTeNbHbIE NPUBOPLI

e KoHTponupytowme nabopatopum 1 nccrnegoBaTenbckoe
obopyaoBaHMe 1 yCTaHOBKM

KomMmnneKkT nocTtaBku

B komnnekT noctaeku npubopa testo 477 BxogaT cnegywouwime
NPUHaOMNEXHOCTH:

Ctpobockon testo 477 LED

e Kabenb ¢ pasbémMOM 4151 BHELLUHUX NYCKOBbIX CUrHANOB
o Keunc

e PykoBoACTBO Nonb3oBaTens

e [lpoTOKON KaNMGPOBKM

e 6 Gatapen (AA)



3.3.

TexHuMYeckue AaHHbIe

O6Lwue napameTpbl

Knacc 3awuThbl IP 65
YacToTHbIN 30 - 300.000 "FPM" (BchbiWweK B MUHYTY)
AnanasoH
Oucnnen K/k-gmucnnen, MHOroCTPOYHbIN
To4HOCTb 0,02 % (£ 1 3HaK)
PaspelueHune 1+ 0,1 (30-999 FPM)

+ 1 (1000-300.000 FPM)

ﬂapameprlscnbuuKM

OnutenbHoOCTb
BCMbILLKMK

HaCTpanBaeTCA

Cwuna BCNbILKK

1500 ntokcoB npu 6000 BCNbIWEK B MUHYTY
Ha paccTtosHun 20 cMm.

LiBeT BCMbILIKK

npuén. 6500 K

MutaHue

NMutaHune

3 x AA 6atapen unu 3 x akkymynstopa NiMH
(AA)

Bpemsa paboTthbl (B
3aBMCUMOCTU OT

C akkymynatopom NiMH: npu6n. 11 4. npwu
6000 BCNbILWEK B MUHYTY

HacTpoek) C 6aTtapesmu: npmbn. 5 4. npm 6000
BCMbILIEK B MUHYTY

Kopnyc

MaTepuan AnOMUHUIA

Pasmepbl 191 x 82 x 60 MMm.

Macca npunbn. 400 r. (c 6aTapeamm)

Okpyxatowme ycnoBus

TemnepaTtypa

0-45°C

BnaxHocTb

Knacc 3awutbl — IP 65

BBoag komaHgHOro curHana

MpuHuUMN

OnTpoHHaga napa

Hwunsknin ypoBeHb

1B

YpoBEHb

3-32 B (HanpsikeHne NpsMOyrosibHOro
curHana), "NPN"+"PNP"




MuHumanbHas
ANMHa uMmnynbca

50 mc.

3awmuTa ot
HanNpPs»KeHns
obpaTHom
NoNsIPHOCTM

Bbixoa komaHaHOro curHana

MpuHUMN TpaH3UCTOPHbIN BbIXOA C 3alMTON OT
KOPOTKOro 3aMbIKaHWA 1 NpeBbILIEeHNSA
HanpsHkeHust

YpoBeHb NPN-nepexoa, makc. 32 B

AnvHa nmnynsca HacTpanBaeTcs

MakcumarnbHas 50 MA

MOLLHOCTb

3awmuTa ot [a

HanpsHKeHust

obpaTHom

NONAPHOCTH

MapaHTnsa

Mepwvoa rapaHtun |2 roga

Ycnosusa rapaHTum

cM. canTt www.testo.ru/warranty



4 Onucanue npubdopa
4.1. 0630p

testo 477 @

1 Ha x/k-gucnnen BbIBOAUTCHA KONMMYECTBO BCMbILLEK B MUHYTY
("FPM"). CBegeHus 0 pasfniMyHbIX BbIBOAMMbIX Ha OUCNNEN
napameTtpax rnpeacrasneHsbl B pasgene Hactpownka
napameTpos (cTp 14).

2 Bkn./OTkn.

3 [aHHas KHOMKa CNYXWUT ANS NepekntoveHns Mexay

pasnUYHbBIMU NapameTpamMu HaCTPONKN N pexnmamm paboTsbl.
Cwm. Hactpouka napameTtpos (cTp. 14).

4-7 YnpaerneHne CKopocTbio Benbllek. CKOPOCTb NU3MEHEHUS
[laHHOro 3Ha4YeHWs onpeaensieTcs ANMTENbHOCTLIO HaXaTus
KHOMKMU.

e 4 :YBenunieHue TeKyuwlero Bbl6paHHOFO 3Ha4YEeHUA.
yCKOpeHMe npun yaep>xxaHnn KHOMKN HaXkaToW.



e 5:YaBoeHuWe TeKyLLEero BbiopaHHOIro 3HaYeHus.
YcKkopeHue npu yaepKaHum KHOMKU HaXxXaTow.

e 6 : CokpaleHue B ABa pasa TeKyLlero BbibpaHHOro
3Ha4YeHNs. YCKOpEeHME Npu yaepXaHum KHOMKN HaXaTown.

e 7 :YMeHblUeHMe TEKYLLEro BbiIGPAHHOIO 3HAYEHUS.
YcKkopeHue npu yaepKaHum KHOMKU HaXxXaTow.

8 [He3mo BBOAA MYCKOBOrO CMrHama ucnonb3yeTcsl B TOM criyyae,
korga Ans ynpaBreHus nocrnenoBaTenbHOCTLI0 BCMbILLEK
MCNONb3yeTCsl BHELUHMIA MYCKOBOW CUrHan (Hanpumep, curHan
CeHcopa CKOPOCTY BpaLLeHMs).

4.2, CoobLeHuns 0 cocToaHUU

B HWXHIOM0 CTPOKY auncnnea moryrt ObITb BbIBEOEHDI cnegywoune
COODLLEHNSI O COCTOSIHUN:

° . BbIBOOUTCA rnpu HeobxoaMmMocCTu 3apsAaaku
AKKyMyJ1dATOpa U 3aMeHbl 6aTapeV|.

o . BbIBOOUTCSH, KOrga YactoTa BChblLLEK
reHepupyeTcs npubopom. B kayecTBe cTaHOapTHbIX
eauHuL nsmepenna ncnonbayetcs "FPM" (Bcnbiwek B
MUHYTY).

) . BbIBOOAMTCS NPU NEPEKINOYEHNN HA BHELUHWI
nyckoBou curHasn. EanHuubl namepeHna BbIBOOSATCS
Kak cTaHgapTHble eanHnubl namepenms "1/Mun."
(06/MUR).

o . BbIBOOAWUTCS, KOraa BHELUHUI ﬂyCKOBOﬁ CuUrdHan
BbI3bIBaE€T NnpeBbllLUeHne YaCTOTbl BCIbILLEK.

5 [epBbie waru

5.1. MoaroToBkKa K pabote

5.1.1. YctaHoBKa 6aTapen/akKymynsiTopoB

i Mpwn paboTte ¢ npnbopom 1 ero XxpaHeHUn KpbiLKa
aKKyMYyFnSTOPHOro oTceka AofmkHa 6bITb 3aKpbITa.

Ecnu npnbop He ncnonb3yeTcsa B TedeHne ONUTENbHOro
nepuoga, To 6atapeun/akkymynsaTopbl HEO6XOAMMO M3BNEYb
13 npubopa.

BaTtapeun/akkymynaTopbl C HENOMNHbLIM 3apA40M COKpaLLaoT
BpemMs paboTbl npmnbopa.




5.1.2.

OcnabbTe BUHTLI HA HWXHEW YacTu npunbopa.
CHUMUTE KPBbILLKY akKKyMynsaTOPHOro OTCeKa.

YctaHoBute 6aTtapeun (AA)/akkymynartopbel NiMH (AA)
(cobntoganTte nonsapHocCTb!)

3aKponTe KPbILLKY akKKyMynsSTOPHOIO OTCEKa.
3aTsHUTE BUHTBI.

BkntoyeHue npubopa

v
1.
2

BaTtapeun/akkymynaTopbl yCTaHOBIEHbI.
HanpaBbTe npnbop testo 477 Ha oBMXYLLMNCA OOBEKT.

Haxmute (1) ¢ yaepxaHuem npubn. Ha. 3 cek.
- bypet BbinonHeH TecT gucnnes.

- Ha gucnnee testo 477 dyget muraTb BbICTaBrEHHOE Ha
3aBojie 3HavYeHue.

KHonkamw [+], [*], nnu HaCTpOMTE 4YacTOTY BCMbILLIEK

Taknm o6pasom, YToObl OOBLEKT BbIrNAAen HEMOABWKHBIM (Npu
NPUONMXEHNM K YacTOoTe ABUKEHNSI BUOUMOE ABUXKEHNE
obbekTa 3amennaeTcs).

- 3HayeHne BbIBOOUTCSA Ha X/K-gucnnen.
Eq. nam.: "Benbiwek B MuHyTY ("FPM")" = 06/M1H

[na nonyyeHnsa eguHULbl namepeHns "BCrbilLeK B CeKyHay"
= 1/c. = 'y: cm. Hactponka napameTpos (CTp. 14).

°
1

HenoaswxkHble 06pasbl MOXXHO NONYYNTbL HE TOMBKO MpU
OOCTWXKEHUM YaCTOTbl ABUKEHWS, HO U NPU AOCTUXKEHUM
3HAYeHMWs, KPATHOrO YacToTe ABMWKEHMS OObEKTA.

bonee nogpobHble cBeAEHUS O BUOMMOM 3aMeasIEHUN
obbekTa, a Takke 06 ncnonb3oBaHun npubopa testo 477 B
KayecTBe CYETYMKA 0O0POTOB NpeacTaBneHbl B pasaene
NHCTPYKUUM NO MCNOMb30BaHMIO cneuunanbHbIX YHKLMNA
npubopa (cTp 22).




5.1.3. MoacoeanHeHune kabensa NycKoBOro curHana

OnacHocTb noBpexaeHust obopyaosaHus!

> He nogasanTte Ha npnbop curHansbl, ¢ yactoton 6onee 300.000
BCNbIWeK B MUHYTY (FPM).

i [ns nogkniyYeHns NycKoBOro curHana ucnosib3ymnte
TONBbKO OpPUrMHanNbLHbIE MaTtepuansl NPON3BOANTENS.

BBopg nyckoBoro curHana nmeet 6ecnoTeHunanbHy0 KOHCTPYKLUMIO.
BbecnoTeHumnanbHbin BBoA noaxoauTt anga curHanos "PNP" 1 "NPN".

1. CHUMUTE 3aLUMTHYHO KPbILLKY C rHe3aa BBoAa MyCKOBOIoO
curHana.

2. BctaBbTe pa3bém kabensi nycKkoBOro curHana B rHe3go
MyCKOBOIro curHana.

3. 3aTtsaHuTe KpenéxHbl BUHT pa3beéma kabensi nycKoBoro
curHana.

4. TMopcoeauHuTe Kabernb MYCKOBOro CUrHana, Kak nokasaHo Ha
cxeme.

Cxema knemm

Brown White
7'/.
3.32V \/ max. 50 mA
1L
Blue Black
Trigger input Trigger output

Mpnbop HeobX0AMMO BPYUHYIO NEPEKNIOYNTE C BHELLHENO
Ha BHYTPEHHWIN NycKoBow curHan. Cm.
BHyTpeHHUIW/BHEeLWHUM nyckoBown curHan (ctp 16).

o




6.1.1.

Wcnonb3oBaHue npubopa

BbinonHeHne HacTpoek

v'T1pnbop BKMNIOYEH.
1. Haxmwute

> bypgeT nokasaHa HacTpovka napameTpa (Hanpumep, Hz)
(OnncaHne HacTpoOEK NpPUBOAUTCA B cneaytowemM pasgene —
HacTtpouka napameTpoB).

2. C nomoubto ) ) nin yCTaHOBUTE 3HAa4YeHUA U
noaresepanTe BBO4 HaXaTtnem

- [Npnbop nepenaéT Kk HacTpoike cneayoLlero napaMmeTpa.

i [MapameTp ¢ HacTporkamMmu, OTAIMYHLIMU OT 3aBOLCKUX
HaCTpOeEK, B xoae paboTbl OyaeT murathb.

3. [lNosTopute Warn 1-2 gns 3aBepLUeHNS BbIMONTHEHUS
TpebyeMbIX HacCTpoeK.

4. Haxmute
- [Mpnbop BepHETCSA B Pexxnm namepeHumi.

HacTpouka napameTtpoB

4 5
i
5_ |PULSE DELAY DIv. — ©
V& ms

3— PULSE PHASE OPT —T 7

deg. deg.
Ve o)

- T T ¢ T

FPM t/min. Hz

LOBAT RANGE EXT INT,
*

BbiBOAMMbIE Ha aucnnen coobLeHns 0 COCTOAHUN
npeacrtaeneHbl B pasgene CoobuweHunsa o coctoaHum (ctp. 11).

_: Ha PucyHke npeacraBneHbl BCe BbIBOAWMbIE HA AUCHNEN




BapuaHTbl HACTpOeK NnapamMeTpoB.

Hymepau,m COOTBETCTBYET UX NnocrenoBartesibHOCTHU
BblBOAA Ha OUCNIEN HaXXaTUEM KHOIMKN

o

MapameTp C HAcTporKkaMu, OTNINYHBIMU OT 3aBOACKUX
HacTpOeK, B Xxoae paboTkl byaet muraTb.

A WO DN -

: HactoTa gBuxeHns B cekyHAy (BCMbIWeEK B CEKYHAY).
: ANUTEeNbHOCTb BCMbILWKKU (B MUKPOCEKYHOAX).
: AnnTenbHOCTL BCMbIWKK (B rpagycax).

. YCTaHOBKa BPeMEHW 3afepXXKu (B MUNNNCEKYHOAX)
MexXay BHYTPEHHUM/BHELUHUM MYyCKOBbIM CUrHANom u
BCMbILLKOW.

: YcTtaHoBka haszoBoro casura (B rpagycax
OTHOCUTESBHO YacTOTbl) MEXAY BHYTPEHHUM/BHELLHUM
MYyCKOBbIM CUrHariom 1 BCMbILLIKOMW.

(TONbKO Npw BHELLUHEM MYCKOBOM CUrHane): oenuternb
UMMynbca, Makc. 3Ha4YeHne — 255.

(TonbKko Npw BHELLHEM MYCKOBOM curHane): Beibop
dopoHTa NyckoBoOro curHana. [JaHHbl napamMeTp No3BonseT
onpeaennTb NOSIAPHOCTb NYCKOBOMO CUrHana.

e O
o 1

NONOXUTENbHbIN POHT

oTpuuaTtenbHbIn PPOHT



6.1.2. Bo3Bpar k 3aBOACKUM HacTpoMnKam

v

1.

Mpnbop BKITHOYEH.
HaxmuTe +

ByaeT BbINONHEH cbpoc ¢ BO3BpPATOM K 3aBOACKMM HacTponkam
npuodopa.

Mpubop BepHETCH B Pexxum namepeHni.

6.1.3. BrnokupoBka KHONOK

v

1.

Mpnbop BKIHOYEH.

Haxxmute +
BrnokupoBka KHONoK ByaeT BKIOYEHa.

2. Haxmute +
- bnoknpoBka KHOMOK ByaeT OTKIYeHa.
6.1.4. BHyTpeHHWUI/BHELLHWUI NYCKOBOW CUrHan

3aBofckasi HacTpouka npubopa — BHYTPEHHUIN MYCKOBOW

1 CuUrHarn.

v
v

1.

Mpunbop BKIIOYEH.

[Mpun nepeksito4eHn Ha BHELLHWUA NMYCKOBOW CUrHan:
MoakntounTe kabenb nyckoBbIx curHanoB. Cm. MNogcoegnHeHne
kabens nyckoBoro curHana (ctp 13).

Haxmute +

Mpnbop ByaeT NepekntoyEH C BHYTPEHHENO HA BHELUHWUM
NyCKOBOW cuUrHar..

Ha gucnnee 6yaeTt nokasaHo coobuieHne , @ eamHuua

2.

n3mepeHunsa bygeT nsmeHeHa Ha
Haxmute +

Mpnbop ByaeT NepeknoYEH C BHELUHErO Ha BHYTPEHHUN
NyCKOBOW curHar..

Ha gucnnee 6yneT nokasaHo coobLieHne , a eAnHMLa
n3MepeHns byaeT n3MeHeHa Ha
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CBepeHus 0 NPUMEHEHUN

O6wume cBeaeHUs 0 NPUMEHEHUU

3ameaneHue aBUXEHUS

Kak y>ke roBopunocb, ocHoBHasi 3agada npubopa testo 477
COCTOMT B 3aMefneHun unu B “gpukcaumn’ ABMKEeHUS OABVXKYLLUNXCA
06bekToB. ITO No3BONAET 6Ge30nacHoO MU NPOCTO aHanNM3npoBaTb
paboyne xapakTepUCTUKN Taknx 06 bEKTOB B npouecce paboTol.

[nsa nonyyeHus Bugnmoro acpdekta MeaneHHoro ABMKeHus
00bekTa, Ha 06BEKT HEOBXOAMMO HaNpPaBUTb CBET C YAacTOTOM
BCMbILLEK HEMHOTO BbILLE UMW HXKE PaKTUYECKOM YacToThl
ABMXEHNS 0ObekTa Unm UCnonb3oBaTb 3HAYEHME YaCTOThI
BCMbILIEK cTpobockona, COOTBETCTBYOLLEE YAaCTOTHON rapMOHUKE
ABWKeHUst obbekTa. [1na oCTMKeHUs Xenaemoro apdekta
NCNOMNb3YyNTE YeTbIPe KHOMKMU.

[NonesHble coBeThI:

q)aKTI/ILIeCKyI-O CKOPOCTb ABWXXEeHUA obbekTa MOXHO onpeaenntb
I'IyTéM pacqéTa pPa3HOCTU YaCTOThbl BCMbILLIEK U (baKTI/I‘-IeCKOFO
3HaYeHUs1 ABMXKEHUS1 OObekTa.

Mpumep:

Ecnu ckopocTb BpalleHus obbekta coctaBnsget 1.000 06/MuH, n
Ha 0ObekT HanpasndeTcs cBeT ¢ yactoton 1.005 Benblwek B
MuHyTy ("FPM"), TO BUOAMMAasn CKOpOCTb BpalleHusi O6bekTa
coctaBuT 5 06/MUH

CkopocTb = PakTnyeckasi CKopocTb - HacTtoTa BCnbILek
= 1.000 06./MuH - 1.005 06/mMuH
= 5 06/MyH

Bugumoe HanpaBlrieHne ABNXeHus

HanpaeneHue (No 4acoBoOW CTPENKe - NPOTUB YaCOBOW CTPESIKU
unu Bnepén - Hasaa) BUAMMOro ABMKeHUs1 0ObekTa onpeaensieTcs
Mo YyacToTe BCMbileK, hakTMYeckoMy HanpaBreHno OBMKEHUS, a
TakKe No opueHTauum cTpoboCcKoONMYEeCKoro fiyda OTHOCUTENbHO
obbekTa.

Mpumep: MNMpegnonoXxum, 4To Ham HeobxoaAnMMO 3aMeanuTb
BUOMMOE ABMXXEHNE BEHTUMNALMOHHOM KpblfibYaTKX, BpaLLatoLencs
no yacoBou cTpenke co ckopocTbio 1.000 06/MuH
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Cnyyan 1: Ecnu cToaTb HAaNpOTUB KpbINbYaTKW, Hanpaenas Ha Heé
ceeT ¢ yactoton 1.005 scnbiwek B MuHyTy (FPM), TO BUAMMmas
CKOPOCTb ABWXEHNA 06bekTa coctaBuT 5 06/MMHB HanpaBneHum
NPOTUB YaCOBOM CTPESIKW.

Cnyyan 2: Ecnu cToATb HaNpOTUB KpbINbYyaTKW, Hanpaensas Ha Heé
cBeT ¢ yactoton 995 Benbiwek B MuHyTYy (FPM), TO Buanmas
CKOPOCTb ABWXeHUs obbekTa coctaBuT 5 06/MUHB HanpaseHum
MO YacoBOW CTPESKe.

Cnyyan 3: Ecnu cToaTh 3a KpblnbYyaTKoOW, HanpaBnsas Ha Heé CBeT C
yactoton 1.005 Bcnbiwek B MuHyTY (FPM), TO BUAMMasa ckopocTb
ABMXKeHna obbekTa coctaBuT 5 06/MUHB HanpaBfeHUM MO YacOBOM
CTpenke.

Cnyyan 4: Ecnu cToATb 3a KpblNbYaTKOW, HanpaBnsas Ha Heé CBeT C
yactoton 995 Benbiwek B MUHYTY (FPM), TO BUAMMAasi CKOpoCTb
ABwxeHnst obbekTa coctaBuT 5 06/MMHB HanpaBneHun NpoTmUB
4aCOBOW CTPEJSIKN.

apmoHMKa

Ecnun nocToaHHO NoBbIWAaTh YacTOTy BCMbILLEK HANpaBngemMoro Ha
00BbEKT cBeTa, TO MOXET MMETb MECTO Buanmas "dukcauymsa”,
3amensieHune, yCKopeHue, ABKeHne Bnepes, NoBTopHas
"pukcauma”, oemxKeHne Hasa, NoaBfeHne CMeLLaHHbIX
N306pakeHNn 1 T.N. TN KAPTUHKN NOABNAKTCA Npu
MaTtemMaTuyeckun-onpegensemMblx KoaduumMeHTax nim rapMmoHmMKax
draKTU4YECKOM CKOPOCTN OOBbEKTA.

Mpumep: Mpegnonoxum, 4To Ham HeoBXoANMO 3aMeanuTb
ABWXEHME NCNOoNb3yeMon B NocriegHeM npumMepe KpbinbvaTku, HO
npu 3TOM HaMm Heobxoamma bonee YETKast KApPTUHKA.

MeTopa: [NocTeneHHO NoBbILaeM 4acToTy BCNbILWEK, HA4YNHAA C
1.000 FPM. lMNpwu yactote 1.500 FPM Mbl BHOBb NONy4mm
PUKCNPOBAHHYIO KapTUHKY. [1pOA0IIKNM MOBbILLEHUE YaCTOThI.

Mpwn yactote 3.000 FPM kapTuHka BHOBb ByaeT (OMKCUPOBaHHOM.
Mpn gaHHOM CKOPOCTU KapTUHKA KpblfibYaTky OyaeT o4eHb YETKOMW.
Ans nonyyeHus Buanmoro agogrekTa ABMXKEHUS No U NpoTmUB
4aCOBOW CTPESIKM C MOMOLLbIO YETBLIPEX KHOMOK MOXHO MEHSATb
yacTtoTty 3.000 B Ty Unn UHYIO CTOPOHY.

[Mones3Hble coBeThbI:

e [apMOHUYECKME KapTUHKN NOSBNSIOTCS Kak NPy MCNOMb30BaHUN
LernblX, Tak U ApOOHbIX MHOXUTENEN YaCcTOTHbIX MHTEPBAaroB
haKTU4EeCKOM CKOPOCTUN ABWKEHUA oObekTa. Tak, Hanpumep,
BYANMASA KapTUHKA KPbIfibYaTKKX, BpaLLaloLWencs o CKOPOCTbIO
1.000 06/mMuH ByaeT "cmkcmpoBaHHON" NPWU NCNOSTb30BaHU
uenbix MHOXuTenen 2.000 (2x), 3.000 (3x), 4.000 (4x) n np., a
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TaKke Npu ncnonb3oBaHnn apobHbIX MHOXUTEnen 500 (1/2x),
750 (3/4x) n 1.500 (1 1/2x) v np.

e HekoTopble 13 BUANMbIX rAPMOHUYECKMX KApPTUHOK ByayT
“eANHNYHBIMKN”, @ HEKOTOPbIE — “MHOXECTBEHHbBIMU”. 3TO BaXXHO
npu onpeaeneHnn dakTNYecKom CKOPOCTN OOBEKTOB, Kak
onucaHo B [Naee "OnpeaeneHne NCTUHHOW YaCcTOTbl BpaLLeHUs
obbekTa".

OnpepeneHne UCTUHHOW YacTOThbI BpaLleHUA
o0BbeKTa

Mpnbop testo 477 MoOXeT NCNONb30BaTLCS B KA4eCTBE LUMPOBOro
TaxomMmeTpa gnga onpeneneHns UICTUHHOIO 3Ha4YeHUst YacToThl
BpaLleHns 06/MuH 1 (M) NCTUHHOM CKOPOCTU BO3BPaTHO-
noctynaTesibHoro ApwxeHust obvekta. MeTtoa coctouT B
nosly4eHnn Buammon "HuKCMpoBaHHON" KapTUHKM ABUXKYLLErOCS
obbekTa 1 YTEHUM NoKasaHuin Ha X/K-gucnnee. Kak n npu
NCNonb30BaHUKN OPYrMx CTPOBOCKONOB, O4EHb BaXXHO ONpeaenunTb,
470 "PUKCMpoBaHHAA" KapTUHKA He ABMSETCA pe3ynbTaTom
rapMOHUKN PaKTUYECKON CKOPOCTU ABMXEHUS OOBbEKTA.

NonesHble coBeThI:

e OueHb NOMEe3Ho 3HaTb 3apaHee ﬂpM6J’IM3I/ITeJ'II:>HyI-O CKOPOCTb
ABWXeHUs1 obbekTa.

e Ecnu ob6bekt MeeT 0gHOPOAHY hopMy, Kak, Hanpumep,
nonacTb KpbIfibYaTKU UNn Ban gsuratens, To Heob6xoanmo
HaHeCTN NOeHTUMPUKALNOHHYIO METKY (C MCNOSb30BaHMEM
Kpacku, oTpakaroLlen NeHTbl 1 Np.) 4na onpeaeneHus
opueHTauum obbekra.

e [lpun ckopocTu, pOBHO B ABa pa3a MeHbLUen UCTUHHOIo
3HaveHns o6/MuH obbekTa byaet nonyveHa "EanHnyHasn”
KapTuHKa!

Mpumep 1 (TpebyeTca meTka):

Ha paHHOM npumepe nokasaHa BaXXHOCTb UCMONb30BaHUSA
NoeHTUPUKaLNOHHBIX MeTOoK. Mpeanonoxmm, 4To HaMm HeobxoaMmo
onpenennuTb UCTUHHOE 3HAYEHNE YacToThl BpaLweHus o6/MuH
AaHHOW KpblribYaTKU. MI3BECTHO TOSLKO TO, YTO €€ CKOPOCTb
mMeHbwe 3.500 06/mMuH Ecnun yacToTy BCMbIWEK MOCTENEHHO
CHWXaTb, HaunHas ¢ 3.500 06/MUH, TO Mbl NONy4YNM crieaytowme
"dpukcmpoBaHHbIE" KapTUHKN:



Kaptunka 1 2 3 4

Ne:

YacToTa 3.300 2.200 1.650 1.320
BCNbILEK:

Kaptunka 1 2 3 4

Ne:

YacToTa 1.100 825 733,3 550
BCNbILUEK:

KakoBa (paktmnyeckasi CKopocTb Kpbinbyatkn? 1, 3,5, 6 n 8 —
“brkcnpoBaHHbIE” KaPTUHKKU, TaKMM 06pa3oM, 3HAYEHUS CKOPOCTU
MOXHO NMpuHATb 3a 3.300, 1.650, 1.100, 825 n 550.

Kakoe u3 aTux 3HauyeHui 6yaet BepHbIM?

Ons oripeaeneHns (baKTVI‘-IeCKOVI CKOpPOCTW KpblJib4aTKMn Ha o4HYy U3
nonacten HaHOCUTCA MeTKa, U npouecc BbINOJIHAETCA 3aHOBO.



KaptuHka 1 2 3 4
Ne:

Yactota 3.300 2.200 1.650 1.320
BCNbILUEK:

KaptuHka 5 6 7 8
Ne:

Yactota 1.100 825 733,3 550
BCMbILUEK:

OpveHTUpoBOYHasA MeTKa NO3BOSSET YBUOETb, YTO KAPTUHKN NPU
yactoTax 3.300, 1.650 1 825 06/MnH npeactaensoT cobon
MYIbTUNITMLUPOBAHHbLIE TAPMOHUKK. B Kakgom 13 aTux criyyaes
BUAOHbI TPY MOAEHTUPUKAUNOHHbIE MeTKN. C ApYron CTOPOHbI
"eQMHNYHbIE" KapTUHKN MOXHO Habntogatb npu yactote 1.100, a
Takke npu Yactote 550.

B naHHOM crnyvae BuaHa TOMbKO ogHa MeTka. Kak yxe roBopunocs,
"Npun CKOPOCTU, POBHO B ABa pa3a MeHbLUEN UCTUHHOMO 3HAYEeHUS
06/MunH obbekTa ByaeT nonyyvyeHa eavHMYHas kapTuHka". 550 — ato
nonosuHa 3HadeHus 1.100. Taknm ob6pa3om, CKOPOCTb KpblfibYaTKK
porkHa coctaensaTtb 1.100 06/MuH

Mpumep 2 (MeTKa He TpebyeTcs):

Ha paHHOM npumepe nokasaHo, YTO (PaKTUYECKYH CKOPOCTb
obbekTa MOXHO onpeaenuTb 6e3 NCNonNb3oBaHUS
OPUEHTALMOHHON METKM MpU YCrOBUKU, YTO OOBLEKT MMeeT
nogxoasaLyto dopmy.

MpeanonoXum, YTo N3BECTHO TOSMBLKO TO, YTO CKOPOCTb AAaHHOIo
Kynadka meHee 7.000 06/munH VigeHTndmkaunoHHas MeTka He
TpebyeTca No NpUYnHEe YHUKarIbHOCTN ero opMbl. INockonbKy
YyacToTa BCnblleK CHkeHa ¢ 7.000, To moryT HabnogaTbes
cnefyowme KapTUHKA rapMOHUK:



KapTtnHka Ne: 1 2 3 4

YacTtoTa
BCNbILLIEK:

1.2.

6.000 4.000 3.000 1.500

KapTuHkn rapmoHuk npm 6.000 n 4.000 06/MUH — 3TO yXKe He
eVHWYHbIe, a OBOWHbIE N YeTBEepPUYHbIE KAPTUHKN. EQUHNYHYI0
KapTUHKY MOXHO HabntogaTe npu 3.000 1 npu 1.500 06/MuH

1.500 — ato nonoBuHa 3Ha4eHust 3.000. Taknm obpasom, YactoTa
coctaBnsiet 3.000 06/mMunH

WHCTPYKLMM NO MCNONBb30BaHMUIO
cneuuanbHbIX PyHKUMA npubopa

PULS us/PULS deg

AnutenbHOCTb BenbIWKKW. [JaHHaa yHKUMA NO3BONSET YCTaHOBUTb
ANUTENbHOCTb BCMbILKW. OTO B CBOK Oo4Yepeb NO3BONSeT BblOpaThb
SAPKOCTb U (poKyc Habnogaemoro o6bekTa. [laHHaa HacTponka
MOXeT ObITb ycTaHoBNeHa Nnbo B abContoTHbIX (MUKPOCEKYHAAX),
nnbo B OTHOCUTESNbHBIX BENUYMHAX (rpagycax).

DELAY ms

YcTaHoBKa 3a4epXXKn Mexay nycKoBbIM CUrHANOM W1 BCMbILLKOW (B
MunnucekyHgax). [JaHHoe 3HadeHne No3BonsieT yCTaHOBUTb
PUKCUPOBAHHYIO 3a0€ePXKKY MeXay NyCKOBbIM CUTHANIOM U
BCMbILLKOW.

Mpumep: BHeLHMIN NyCKOBOW CUrHas reHepupyeTcs B NO3numm
HanpoTuB Tpebyemon HabngaTeNnbHON TOYKM (= NO3nuus
BCMbILWKN cTpobockona). B gaHHOM criyvyae noaKmioYEHHbIN
cTpobockon 6yaeT perynsapHo MmuraTb ¢ onepexeHuem. C
nomoLbio pyHKuum "DELAY ms" MOXHO yCTaHOBUTb 3Ha4YeHue
3alepP>KKUN BCrbILLEK.

PHASE deg

YcTaHoBKa pa3oBoro casura (B rpagycax OTHOCUTENBHO YacToThl)
MeXOy MYyCKOBbIM CUrHanom u BCnbIWKOW. C NOMOLLIbIO AaHHOIo
3HaYeHUs1 MOXXHO YCTaHOBUTb (OMKCUPOBAHHbLIN Yron Mexay
MYyCKOBbLIM CUrHanNoMm m BCMbILLKOW.



Mpymep: BHeWHUN NyCcKOBOW cUrHasn reHepupyeTcsa B Nosuumm
HanpoTmB Tpebyemon HabngaTenbHON TOYKM (= NO3ULMS
BCMbILWKK cTpobockona). B gaHHOM crnyvae noAaKMtoYEHHbIN
ctpobockon 6yaeT perynspHo muraTb ¢ onepexeHuem. C
nomoLubto pyHkumm "PHASE deg" 3agepKy MOXHO yCTaHOBUTL
Takum obpasom, 4to ctpobockon ByaeT MuraTb B NO3nLMK casura
Ha yCTaHOBIeHHbI yron. [laHHas HacTporka He3aBucuma oT
YCTaHOBIIEHHOW CKOPOCTU BpaLleHud. [laHHas HacTpovika
No3BONSIET YCTAHOBUTL cpabaTbiBaHMe BCMbILWKM CTpobockona B
HY>XHOM NO3uLMu gaxe B criydyae KkonebaHusi CKOpoCTU BpaLleHus
UIn B ripouecce 3arnycka CUCTeMbI.

DIV (pulse divider)

[aHHas beHKLl,I/IFI aKTMBHaA TOJ1bKO NMpu BHELWWHEM NMYCKOBOM
curHane. C nomMmoulbo genutens MMNYyJIbCOB MOXHO YCTaHOBUTb
nn

3HayeHue "X". [JaHHOe 3Ha4eHne ByaeT NCnonb3oBaTbCs A1
AEeNeHNs BHELLHMX NMYCKOBbIX CUTHAIOB.

[Mpumep: BHewHWI Tpurrep (Hanpumep, CEHCOP CKOPOCTU
BpaLLEeHMs1), CKAaHUPYIOLLMIA LUECTEPHIO, reHepupyeT CurHan no
Kaxkgomy 3youy wectepHu. MNpu 3HaveHmn "DIV" = 10,
cpabaTbiBaH1e BCMbILLIKM NPOUCXOAMT TOMbKO No Kaxaomy 10"
curHany.

OPT

Bbi6op ppoHTa nyckoBoro curHana. 0 = nonoXxutenbHbI OPOHT , 1
= oTpuuaTtenbHbln PPOHT. [laHHas PyHKUNA no3sonseT
YCTaHOBUTb NOMAPHOCTbL NYCKOBOro curHana.

TexHu4yeckoe obcnyxmeaHue npubopa

3ameHa baTapen/akKkyMynaTopos

i Mpun paboTe ¢ Nnpnbopom 1 ero XxpaHeHUn KpblLKa
aKKyMYNATOPHOro oTceka AosmkHa ObITb 3akpbiTa.

Ecnun npnbop He ncnonb3yeTcs B TEYEHNE ONNTENTBHOIO
nepuoga, 1o 6batapen/akkymynsatopbl He06X0ANMO N3BMEYb
n3 npmbopa.

BaTtapeu/akkymynaTopbl C HENOMHLIM 3apA40M COKpaLlatoT
Bpemsa paboTbl npubopa.

1. OcnabbTe BMHTbI Ha HWKHEN YacTn npubdopa.
2 CH/MUTE KPbILLKY aKKyMYyNATOPHOro oTceka.
3. W3Bnekute Batapewn/akkymynsTopbl



4. YctaHoBute 6aTtapeu (AA)/3apsikeHHble akkyMmynaTopbl NiMH
(AA) (cobntoganTe NonsapHoOCTb!)

5. 3akponTe KpbILKY akKyMyNSaTOPHOro oTceka.
6. 3aTaHuTEe BUHTHI.

Yuctka npubopa

> [pw 3arpsasHeHnn Kopnyca npubopa NpoTpuUTe ero BNaxHom
TKaHbHO.

He ncnonb3ynte BbICOKOA(MEKTUBHBIX YACTALLNX CPEOCTB UM
pacteoputenen. MoXXHO MCnonb3oBaTb cnabble ObITOBLIE
YUCTALWME CPeaCTBaA U MbISIbHYHO MEHY.
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