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BBE/IEHUE

Hacrosmuit mactiopt (nanee — [1C), 00beIMHEHHBIN C TEXHUYECKUM OIMCaHUEM U
MHCTPYKIMEH MO dKCILTyaTaluu, pacipocrpansercst Ha Tecrep A- uHTepdetica (nanee
TAWN) n monyns kanubpoBku (nanee MK).

Tecrep A- wuHTepdeiica npemHa3HAUYeH ST MPOBEPKH PabOTOCIIOCOOHOCTH
kaHanoB A-uaTepdeiica BIIC, HacTpoiikn u npoBepku 6J0KOB maTankoB (manee b/1) u
muts ipoBepku JuHUH cBsa3u bJI-BIIC. TAU coctout u3 ayx moxnynei — kanan BIIC u
nmutatop b/, KoTopbie 00BeINHEHBI B OOLIHIA KOPITYC, TAKKE YCTPOICTBAa MHINKAIIH
U KJIABHATYphl M MOXeT paboTaTh KaKk aBTOHOMHO, Tak M IIOJ YIpPaBICHUEM
CIEHATBHOTO MPOrpaMMHOTO obecrieueHus st [IDBM.

Mopyns KaauMOpOBKHM TpelHAa3HA4YeH [yl HAaCTPOWKHM M TIPOBEPKU OJIOKOB
JaTYNKOB U paboTaeT Mo YIpaBJICHUEM CIICLHAJIBHOIO IPOIPAMMHOIO 00eCIIeYeHHs
g [TI9BM.

1 HABHAYEHUE
1.1 TAU u MK ®CT-03B1 npeanazHadeHsI 111 (POPMHUPOBAHUS TUTAIOIICTO
HarnpspKeHust Ui 010KoB naTunkoB (nanee bJ1), mpuema undopmanuu ot b/1,
noceutky KoManz kanuoposku b/l. TAU (MK) u B/] coeguustoTcs Mo AByX
MIPOBO/IHOM JINHUY CBSI3U — HHTEepdeiic Tuma A.
1.2 TAU ®CT-03B1 obecrnieunBaet:

— OTCUETHOE YCTPOMCTBO Il MHJUKALUU KOHLEHTpAluu, KOTOpyr usMmepsier bJ]

CBETOBYIO, 3BYKOBYIO CHUI'HAJIM3AIMIO MPEBBIIICHHS TIOPOTOB U OIIHOOK;
—umutaunio b/l nis nposepku kananos BIIC;
— TECT PEXUM ISl TPOBEPKH LIEIOCTHOCTH JIMHUH A-MHTepdeiic;
— paboTy mox ynpaBiIeHHEM CIEUaIbHOTO MporpaMMHOro obecrieuenus st [I19BM,
cBsa3b ¢ [I9BM 1o USB;
mutanue oT uHTepdeiica USB u (nin) BHEITHETo afanTepa nuTanus +5B;
HMHMKAIUIO ToKa BeigaBaeMoro bJ1 mo uaTepdeiicy 4-20 MA.

1.3 MK ®CT-03B1 obecneunBaer:
CBETOJMOIHYIO HHAWKAIIUIO PEXIMa PaOOTHI;
paboTy 1oJ| ynpaBlIeHHEM CTIEIHaILHOTO MporpaMMHOTo obdecnieueHus st [I9BM,
cBs3b ¢ [I9BM no USB;
nuranue oT uHrepdeiica USB u (win) BHelHero ajantepa nuranus +5B;.
WHIMKAIUIO ToKa BeigaBaeMoro bJI mo uaTepdeiicy 4-20 MA.

1.4 TAU u MK ®CT-03B1 mnpemHa3Ha4eHBI A SKCIUTyaTallkd B Cpelax C
COIICp)KAaHWEM MEXaHUYECKUX TpuMeced (IBUIH, CMOJ, Macel) M arpecCUBHBIX
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BemiecTB (Xiopa, cepsl, (ocdopa, ¢hropa, MBIIBIKA, CYpbMbl M HX COSAMHEHHI) B
koHTponupyemoii cpeze He Boime [1JK mo 'OCT 12.1.005.
1.5 PaGoune yCnoBUS SKCIUTyaTaIliH:
- Temmeparypa okpyxkaromeit cpeasl o MuHyc 20 mo mmoc 50°C mst TAU n MK
- TeMIlepaTypa okpyskarouier cpensl ot Munyc 40 1o rutoc 50°C i1t aBTOHOMHO
Hcnob3yeMoro umuraropa b/
- OTHOCHTENbHAs BIaXHOCTH 10 98 %, mpu temmepatype 25 °C
- atMoc(epHoe nasnenue ot 84 mo 106,7 xIla.

1.6 Ilo ycroitunBocTH K MexaHuueckuM BoszekictBusiM TAM u MK ®CT-03B1
cooTBeTcTBYIOT rpymie ucnoiHeHus N1 I'OCT 12997.

2 TEXHUYECKHUE JAHHBIE
2.1 T'abapuTHBIE pa3Mepsl JODKHEI OBITH HE OoJee:
- recrep A-untepdeiica — 180x60x40 mm;
- Moaynb KanuopoBku —130x60x40 MMm.
2.2 Macca nomxkHa ObITE He Ooree:
- Trectep A-unrepdetica — 0,5 kr;
- MOZyJb KanmuOpoBkH — 0,3 Kr.
2.3 JlomycTHMBbIe OTKJIOHEHHUS HAIPSDKEHHST TUTAHMS:
- Tectep A-uHTepdeiica — HarpshkeHue nutanue +5 B £5%;
- MOJyJb KaJIMOPOBKH — HampspkeHue nuranue +5 B £5%.
2.4 MomrHoCTh, TOTpebisiemMast T0JDKHA OBITH He Ooree:
- Tectep A-uHTepdelica OT HCTOYHHKA MUTaHUS +5 B, He 6onee — 3 BA;
- MOZIyTTb KQIMOPOBKH OT UCTOYHHKA NUTaHUs +5 B, He Oomee — 3 BA.
2.5 Hopma cpenHeii HapaOOTKM Ha OTKa3 € y4eTOM TEXHHUYECKOTO OOCITy KUBaHUS
— He meHee 10000 u.
2.6 Cpennuii cpok cityx0b1 TAU 1 MK He menee 10 net.

3 KOMIIJVIEKTBI IOCTABKH

BapuanTs! komiiekToB nioctaBkd TAW u MK npusenersr B Tabnumnax 3.1, 3.2.

Ta6mmma 3.1 Tecrep A-untepdeiica

HanmeHnoBanue KonmnuecTBo
O6o3HaueHue
MITYK
Tecrep A-unTepdeiica APT234026 1
ITacnopt 100162047.041.1 T1C 1
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YnakoBka - 1
Hacanka T1P12-12.20.003 1
USB kabenb Tum A-A (SCUAA-1)x 1,5 1
Ananrtep nutanus SB GSO06E-1P1)] 1

Tabmmma 3.2 Moaynp KannOpoBKH

HaunmenoBanue Komuuectso
O6o3HaueHue
IITYK
Moyiab KaTHOpOBKU APT234027 1
ITacmopt 100162047.041.1 TIC 1
YnakoBka - 1
Hacanka 11P12-12.20.003 1

4 YCTPOUCTBO TECTEPA A-untepdeiica u MOJIYJIS
KAJIMBPOBKH

4.1 Buemmnme Bumsl TAW c orcuerHeIM ycTpoiictBoM MK co CHATBIMHU
KPBIIIKAaMH TI0Ka3aHbl Ha pucyHkax 4.1 u 4.2 coorBerctBenHo. TAU u MK moxka3anbt
0e3 yCTaHOBJICHHBIX IPU MOCTaBKE OTPE3KOB Kabeneil ¢ pasbemamu PY07-04T u USB
st MK.

4.2 Tectep A- unTepdeiica COCTOUT U3 ABYX aBTOHOMHBIX MoayJieit — kaHai BIIC
u umuratop bJl, a Takke yCTpoHCTBa MHIMKALMM M KJIABUATYPBI, KOTOPbIE
obbenuHeHbl B 00muit KoHCTpykTuB. Jlormueckum kanan BIIC um mmwuratop BJ{
oObenHeHbl nHTepdeiicom cBsi3u tuma RS.

42 TAWU wumeer wunpopMmammonHoe T1abiao (5). OtobOpaxeHue Ha
nH(pOpMaIMOHHOM Ta0JI0 3aBUCHUT OT BEIOPAHHOTO pexXuMa padoThl.

4.3 Ceeroauomubie unaunkatopsl TAU (3,4) wu (11, 13) oT0OpaxarT coCTOSIHUE
NIPEBBIIICHNS TTIOPOTOB CHTHAIM3AIMU W aBapuifHble cocTossHMA Juiid KaHana BIIC u
nmurtaropa b/l cooTBETCTBEHHO.

4.4 Cperomuonubie mHaukatopsl TAU (3-8, 14,19) wu (15-17) orobOpaxaror
YCTaHOBIICHHBIN peskuM padoThl kaHana BIIC u nmuraropa B/l cooTBeTCTBEHHO.

4.5 Ynpasnenne TAU ocymecTBisercs ¢ noMomplo KHONok. Ha neBoit 6okoBoit
nmanemn TAW moj COBWKHOW KPBIMIKON pacmoiiokeH pazbeM (9) st MOMKITIOUSHHUS
BHEITHETO ajanTtepa +5B, Ha mpaBoit 6okoBoit manenu TAW noj cABMKHON KPBIMTKOH
pacmosioxen pasbeMm (18) s noakarouenuss USB unTepdeiica.

4.6 Tlon Bepxueit kpoimkoit TAU pacnionoxensr 3 kiaemmsr (2) kaxana BIIC ms
noakrodenust B/l u 2 knmemwmbr (11) kanama nmuraropa BII as moaxmouenust BIIC.



[Ipu mocraBke uepe3 KabempHBIN yIUIOTHHTENSs (canbHWK) THra PG7 (1) BoBemeH
OTpe30K Kalensi C yCTAaHOBICHHOW Ha KoHIe KaOempHOW po3seTrkoit PYOQ7-04T, a
6ounas Buika PY07-04ZY (10) coenuuena mpoBogamu ¢ Kiiemmamu 11.

4.7 Cseromnonnbie uHAnkatop MK (4) mnokasbiBaeT peKHM pabOThI MOIYJIs
kannOpoBku: kpacHbli — IDLE (mpocramBaer), 3eneHblii — pabo4mii pexuM MoJ
yrnpasienueM [I9BM, mnuranne ot USB, opamxeBblii — pabo4yumii pexuM MOA
ynpasnenueM [I13BM, nutanue ot BHemHero agantepa +5B.

4.8 Tlon Bepxueii kpsimkoir MK pacnonoxenst 3 kiemmsr (2) kanama BIIC mns
nonkmroueHust b/I. Ilpu moctaBke uepe3 KabenbHBIN yNIOTHUTENb (CaJbHUK) THIIA
PG7 (1) BeiBemeH OTpe30K Kabens ¢ YCTAaHOBJICHHOH Ha KOHIE KaOeNbHOW pO3eTKOM
PYQ7-04T.

4.9 Ha 3anneit nanenn MK pacnionoxeHn pazbem (5) Aist MOIKITIOYCHUS] BHEITHETO
amanTepa +5B u kabenpHBIN yIutoTHUTENS (canbHUK) THHa PG7 (3) dwepe3 KOTOpHIi
BBIBEZICH OTpe30K npoBoJa ¢ USB pazpemom Ha koHIe 1uist moakmodenust k [IDBM.
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Pucynok 4.2. Moy KaTHOPOBKH CO CHSTOMN KPBIITKOH

Pucynok 4.1. Tectep A-unrepdeiica
CO CHATOH KPBIIIKOH.

4.10 Hasnavenue xiemMm Tecrepa A-unTepdelica 1 MOIYyIsl KUTMOPOBKH yKa3aHO
Ha pucyHkax 4.3 u 4.4 COOTBETCTBEHHO.
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Pucynok 4.3. MoHTaXHas cxema Pucynok 4.4. MoHTaxHas cxema
Tectep A-uaTepdetica Monyip kanuOpoBKU

4.11 ToaxodeHne OIIOKOB TATINKOB MPOM3BOTUTCS C IIOMOIIBIO po3eTok PYOQ7-
04T, pacmaiika cormacHo pucyHKy 4.5. He o0pamaTh BHMMaHUSI HA HyMepauuio
KOHTAKTOB, HAMCAHHYI0 Ha po3eTke PY07-04T!

ov
b @)

Poserka PY07-04T
(BUI CO CTOPOHBI MANKN) @) 4-20MA

3)

Pucynok 4.5

5 YKA3AHUSA MEP BE3OITACHOCTH

5.1 K skcrutyaraiuu Tectepa A-untepderica 1 MOyl KATHOPOBKH JOMYCKAOTCS
JIUIA, U3yYUBIINE HACTOSIININ acOpPT.

5.2 Jluma, pomymieHHBIE K OKCIUTyaTalluM, Iepe]l BKIIOYEHHEM YCTpOWCTBa
JIOJDKHBI IPOBEPUTH MPABMIILHOCTD BHEIIHUX COETMHEHHH.

5.3 Kareropuuecku 3amnpemaercsi: BCKpbIBaTh, MEHATh MOJKIIOYEHHE K KIeMMaM
TAU u MK, He OTKIIIOUMB YCTPOICTBA OT CETH.

5.4 Tlo croco0y 3amIuThl IEPCOHANA OT MOPaKEHUs dIIeKTpudeckuM Tokom TAU
1 MK cootBerctByer TpeboBanmsiv ['OCT 12.2.091-2002.

5.5 Crenenp 3amuTH NEpCOHANa OT CONPUKOCHOBEHHS C HAXOMAAIIMMUCS IIOX
HampsDKEHWEM 4YacTsAMH, a Takke CcTemeHb 3amuThl obonoukn TAWM m MK
cootBercTByeT 1P20.

6 MOPAJOK PABOTDBI TECTEP A-unrepdeiica

IIpu nomave muranuss TAUW Brimouaetcss B paboumii pexum kaHan BIIC,
«TOpHUT» 3eNeHBld cBeromuon (6). [nsa Beibopa HOBoro pexmma paborsr TAU
HEOO0XOIMMO HaXaTh M yACPKHUBATh KHOMKY C MUKTOTPaMMOW «*» IO TeX IOp, IMoKa
CBETOJMO/ TEKYILEro yCTAHOBIEHHOIO pPeXKMMa HE HAYHET MUTATh. 3aTEM C IOMOIIBIO
KHOIIOK «+» M «» BbIOpaThb HYXHBIH pEXHUM pabOTBI, OTMEYAaeTCs MUTAIOIIUM
CBETOIMONOM M HaXaTh KHONKY C IHKTOIPAMMOH «<d » - CBETOAMOX TOpHT
noctosiHHO, TAU HaXoaUTHCS B BBIOPAaHHOM pEXUME.
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6.1. PaGounii pexxum kanan bIIC

Pabouwmii pexxum kanana BIIC mpeaHaszHayeH Uit 0TOOpa)KeHHs pa3InYHBIX
napameTpoB npucoenuHeHHoro bJI. JloctymHo 7 BHAOB JKpaHa, NEPEKIIOYCHUE
MEX/Ty BHAAMH HAKaTHE KIABHII «+»,«-». HaxaTHe KHONKH ¢ MHKTOrpaMMoil «<- »
NPUBOJIUT K KPaTKOBPEMEHHOMY CHATHIO NMUTaHUS C JUHUM U nepe3anycky bJI. B
3aBUCHMOCTH OT BBIOPAaHHOTO BHIA, MOCBHUIAIOTCS PAa3IMYHBIEC ITOCIEIOBATEIHHOCTH
xomasn 1t BJ] (Ilpunoxernne 1. Yupasnenne 6moxamu gatankos (bJ]) @CT-03B1).

Bupa 1. Mner nockuika koMauasl 0x12 - onpoc KOHLIEHTPAIMK U OIIUO0K A1
Moy natauka. OroOpaxaercs: Tun nmoakimoderHoro bJ (1); koHmeHTpanms
6onpmoit mpudT (2); omudku (3) u pesxum padboThI(4) TEKCTOBOH CTPOKOH; eIUHHLIA
n3MepeHus KoHeHTpanud (5). meercs 3ByKkoBasi HHAUKALUS COCTOSHUS ABapus
MIPEBEIIICHAS IOPOTOB.

1) (4)
—— CHs >II1 Tect *

@ 1 08 00. L6
. %

®)
— !He HacTpoeH b/]

v

Hoactpoiika «0». Ecmu ycranoBieH Byl skpaHa, HAKATHE «+» , 3aTEM  «-» ,
3aTeM KHOMNKY C MUKTOIPaMMOM «<d » MIPUBOJUT K MOCBUIKE KOMaH/AbI oJCcTpoika 0
s BJI. Jlannas komaHIa He BBINONHsETCs onTmdeckumu BJ[, a Taxke OIoKoM
narunka kuciopona (b1 O2).

Bun2. Uner noceuika komauael 0XOC - ompoc KOHIEHTpaIMH/HATIPSKCHUS
ceHcopa, 3areM KoMauasl Ox11 - ompoc KOHLEHTpauuH, TeMIepaTypbl u
pacmupensbie ¢utarn, 3atem 0X12 - ompoc KOHIEHTpamuu U omnOoOK. Bee kKoMaHIbI
Ut MOAy sl matunka. OtobOpakaercs: Tun noaxirodenHoro b1 (1); cnesa Hampaso -
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peXuM paboOTHI, KOHIICHTpPAIUS, CIUHHUIA W3MEpPEeHHs KOHIeHTparuu (5); OalT
¢maros/cocrostanss B HEX ¢opmare, pacmuperusle ¢umaru (2); HampspkeHHE Ha
ceHcope u Temneparypa b/l (3); Gaifr ommboxk! u 6aiiT omubok2 B HEX dopmarte.

®
—1CHs >I11 T 1.08 06. &
)

>f:51h,000 %

©,1Us=1.320B T=+25C
(4)

— Erl:80h Er2:00h

Buna3. et nocbuika koManaer 0X12 my1st MOAYI sl TaTYHMKA - OTPOC
KOHIICHTPAIIUH U ONIHOOK, 3aTeM mochuika koMauabl 0XOC myist Moysist yrpaBicHus -
ompoc
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1)
—|CHs >I11 T 1.08 06. | ©
@ | . _ . T

> f:51h,000 %

L, 11=127mMA  1h=000MA
(4)
—| Ui=07.5B Us=2.49

HATPSKCHUS UTaHusI Ha BXojae b/l v HampspbKeHus MUTaHus ceHcopa (i
TEPMOXUMHUECKUX CEHCOPOB), TOKA HarpeBaTels (U1 ONTHKH, NIEKTPOXUMHUN).

Otobpakaercs: Tun nojakiodeHHoro b/ (1); cieBa HampaBo - pexuM paboTHI,
KOHIICHTpAIUs, SAHMHUIA H3MEPEHUS KOHIIeHTpalnH (5); 6aiiT (h1aroB/cocTostHUS B
HEX ¢opmare (2); ok norpebdaenust Bl u Tok norpedbnenus narpesareis bJ1 (3);
HanpspkeHue nutanus b/l 1 HanpspKeHUs mUTaHus ceHeopa (4).

Creodyvrowue 06a 6uda npeoHa3Ha4envl 0us 3anycka mecm pexcumos bJ1.

Bund. 3aganue TectoB Moayns natumka. [Ipu Beioope ganHoro Buaa ans bJl
MOChITAaeTCA KOMaHAA:
0x17 — Beixox u3 Tect peskuma, eciu (3) Tectb/1:0 Pa6.pex
0x16 — 3amyck tecra BJl, eciu (3) Tectb/l: He paBHO 0 ¢ mapameTpaMu 3aaHHBIMU B
(3) HOMEp TecTa U (4) 3amaHue TeCT KOHIISHTpauu U Oaiita ommobox 1:
Tectb:1 + no 11 — poct KOHUEHTpaLMK A0 1oporal B COOTBETCTBHH € Tay ceHcopa
Tectb/1:2 + no [12 — pocT KOHUEHTpALMK A0 MOPOra2 B COOTBETCTBHH C Tay ceHcopa
Tectb/l:3 ->koHI. — 3a1aHNe KOHIICHTPAIIUH JUIS BBIIAYH B (4)
Hnst neranuzamuu cmotpets Ilpmioxkenne 1. Cucrema xoMmaHn oOMeHa ¢ OJloOKaMu
JaTYNKOB.
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1)

;’cm S>[11 1.08 06, 2

> T el:00 %
€)

“ "ITectbB/] : 3 -> KoHIL.

— | K:1.08 Erl:00h

[Mocne MOChIIKK KOMaH]IbI 3aITyCK MM OCTAHOBKY TECTa MIET MOChIIKA KOMaH/IbI
0x12 - ompoc KOHIEHTpalMy M OMIMOOK I MoAyJs naryuka. OToOpakaeTcs: THUI
noaxioueHHoro b/ (1); cieBa HampaBo - pexxuM pabOTbI, KOHIEHTpauus, eIMHNIA
u3Mepenus koHueHrpanuu (5); nonydennsii 6aiit omunbdok1 8 HEX popmate (2).

YupapieHnue B Tect pexkuMme. HaxaTne U ynepikaHue KHONKH «*», 3aTeM
HAXKATHE KHOIKH C MHKTOrPaMMOH «<d» - BXOA B yHpaBieHHE TECT PEKHUMOM,
Ha)KaTUE U yJiep)KaHHe KHOTIKH «-», 3aTeM Ha)kKaTHe KHOIKU C MUKTOrPaMMON «<- ) -
BO3BpAT U3 YIPABIEHHUSI TECT PEKUMOM B PEKUM OTOOPAKEHUSL.

PenaxktupoBanue (M3MEHEHHUE) MONEH OCYIIECTBIASTCS MO CIEAYIOMNM IPaBUIIaM:

- HaaTHe «t», «-» MepeMelIeHHe M0 HM3MEHseMbIM mNapaMmeTrpaM (BbIOOp [UIst
pelaKTHPOBaHUS ), M3MEHSIEMBIH MapamMeTp MOACBEUNBACTCS;

- HaaTHe KHOMKHM C MHKTOrpaMMOH «<J»  BXoa B pemakTop mapamerpa,
pelaKTHPYEMBIii TapaMeTp MUTaET;

- HaXaTHe «+», «-» W3MEHEHHE PeJaKTHPYEeMOro MapamMeTpa, HakaThe KHOIKU C
IHUKTOrpaMMoii «<- » NpUHSTHE M3MEHEHHE IapaMeTpa i BO3BPAT B BHIOOD, HAKATHE
KHOITKM C IMKTOTPAaMMOM «*» BO3BpaT B BBIOOp 0€3 M3MEHEHUs TapamMeTpa (OTMEHa).

Bunb. 3ananue tectoB Moayiis ynpasieHus. [Ipu BeIOOpe aHHOTO BUIA AJIS
Moayis ynpasiieHus b/l noceuiaeTcst koManaa:
0x17 — BeIXo U3 TecT peskuma, eciu (3) Yp:0 Pab.p.
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0x16 — 3amyck Tecra moxyns ympasiuenus bJl, ecmm (3) Ymp: me paBHO 0 C

mapaMeTpamu 3aJaHHBIMA B (3) N: HOMep TecTa u (4) 3aJaHne TOKa HarpeBaTels WiIH

HaTIPsDKCHUS TTUTAaHUS CeHCcopa , Oaiita ommooK 2:

VYup:1 3anp.T — 3anpoc JOMYCTUMBIX TECTOB, AOIYCTUMBIE oToOpaxkatoTcs “1” B (2)
t:00000000

VYup:2 3an.T — 3aganue Toka/HaNpsHKEHUS WIH AEUCTBHSL M HOMepa Tecta B (3) N:

Hnsa neranuzanuu cMotpeTh [Ipuinoxkenue 1. Cuctema koMaHa oOMeHa ¢ OJokaMu
JATYMKOB. YTpaBlIeHUE B TECT PEKUME aHAIOTUYHO BHUIY 4.

®
— | CHa e2:00 |©®

® T 00000000
- |Vop: 0 Pa6p. n:0
(4)

—| Ih: 000mA Er2 : 00h

v

[Mocne MOChUIKM KOMaH/bI 3aIlyCK HJIM OCTAHOBKY TECTa WJAET ITOCHUIKA KOMAaH/IbI
0x12 - ompoc KOHLEHTpaUMH U OIHMOOK Iyl MOAyNs AaTyvka. OToOpaxkaeTcs: THII
noakirodeHHoro BJI (1); mony4ennsiii 6aiT ommook?2 B HEX dopmare (2).

Bun6 — uzmepurennb 4-20 MA. Muer noceuika xomanasl 0X12 ans momysst
JaT4hKa - OMPOC KOHIIEHTPAIlMM M ONIMOOK, 3aTeM MOChUIKa KoMmaHiasl 0X02 mist
MOAyJsl yrpaBienus ¢ agpecoM 0x02 - 3ampoc KOHIIEHTpAIMKM COOTBETCTBYomIeH 20
MA. Otobpaxaercs: Tun noaxmtogeHHoro BJ[ (1); cieBa HampaBo - pexuM padoTHI,
KOHIICHTpAIUs, eIUHUIAa M3MEPEeHHs KOHIeHTpauuu (5); O6alT ¢maroB/cocTosHUS B
HEX dopmare  (2); xommentpaius cootBerctBytomas 20 MA (6). Takxke
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oToOpakaeTcs M3MEpEeHHOe 3HadeHHWe Toka (3) W mepepaccUWTaHHAs KOHIICHTPAIUSL

WM cocTosiHuE (4).

3HaueHue Toka Omnwucanue pexuma bJ] O6nacte (4)
<1,5MA He noaxmouen b1 !00pEIB
2,0 MA HeuncnpasHocts B/], loTkas
3,0 MA Ommbxa Hactpoiiku B/ (He Hactp.
kaxuOpoBaHHbIi B/])
4,0 MA KonnenTpanus u3mMepseMoro KOMIIOHEHTa XXX
<=0 KOHIICHTPAIUS
4,0-20,0 MA | JImHEHHO-TIPONOPIHOHATHHO XXX
KOHIEHTpamu oT 0 10 BepXHEeH TpaHuIIb] KOHLICHTPALHS
W3MEpEHUs
20,0 MA KonnenTpanus u3mMepseMoro KOMIOHEHTa XXX
paBHa BepXHeH rpaHuIle Jrana3zoHa KOHLICHTPALHSI
22,0 MA KonuenTparus n3MepsieMoro KOMIOHEHTa
6onee yem Ha 10% mpeBbIIaeT AUANIA30H >[12

2 . CHa

(2)

. f:51h, 000

)

—

(4)

|1=00.00mMA

loOpBIB

%

>II1 T 1.08 00. | 5

44—

C2=5.00 1©

Ba:xno.

BerpoeHHblil  u3mepurens

4-20 MA He

SABJICTCA  METPOJIOTUYECKHU

ATTCCTOBAHHBIM U MOXKET UCIIOJIB30BATHCA TOJBKO B KAYCCTBEC MHAUKATOPA.
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Bun/ — Bux s otobpaxeHus Bepcun M uaeHTHdukatopa [10, a Takxke
koH(purypauuu bJ/I. Uner mocbuika komanasl 0X12 juiss MOmyist AaT4MKa - OIMPOC
KOHLEHTPALMK U OIIMOOK, 3aTeM Nocbulka KomaHabl 0X09 mis mMoayins yrnpaBieHus -
3ampoc Bepcun [IO u koHburypammm, 3areM mocbuika komaHgsl 0x01 - 3ampoc
mudposoro uaeatTudukaropa [10. Orobpaxkaercs: Tun nmoakmouerHoro B/ (1); ciea
HaTpaBoO - PEXAM pabOTHI, KOHIICHTPALUs, SAMHUIA U3MEpPEeHnsT KOHIeHTparmh (5);
Gaitr ¢umaros/coctosauss B8 HEX dopmare  (2); Bepcus IO, zarem mudpoBoit
uaenruduxarop I10 (3); nBonuHoOe 3HaYeHUE OaiiTa KOHDUTYPALIUH.

© JCHs >M1 T 1.08 06. | &
@ ,f:51h,000 %
@, Ver1.2  1d:0B47

@ | Cfg:01000000

6.2. Pexxum nporpammupoBanust kanai BIIC

IpennasHauen s 3amanus mapametpoB B EEPROM kak koHTposiepa
kaHana BIIC, tak u koHTposutepa umuraropa b/l (ecnu nogano nuranue Ha uHUIO b1
kaHan). «['oput» kpacHslit cBeronuon (7). HoctynHo 3 BHAA IKPaHa, MEpEeKIIOYeHUE
MEXXIY BUAAMH HAKATHE KIABHII «+»,«&-».
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Bual. IlpennazHaveH ans m3MeHEHHs mapaMeTpoB kaHaia BIIC, obmeH c
MOAKIIIOUEHHBIM K KaHaity B/l He npousBogutcs. [IporpammupyroTcst:
- HalpsDKEHME MUTaHUs XOJIOCTOrO X01a BblJaBaeMoe Ha JIMHUIO +5.5 + 25 B;
- mepuoJ onpoca noakmoueHHoro bJ[ 0.2 + 2 cek;
VYnpaBneHue B JaHHOM PEXUME aHAJIOTHYHO YIIPABICHUE B TECT PEXKUME.

[TapameTpsr BIIC

Hanp.iutbh /[ : 09.0B
IT.orpocab/] : 0.50c

Bun2. IlpemnHazHadeH i KamuOpoBku m3mepurens 4-20 MA, oOMeH ¢
MOIKIIOYEHHBIM K KaHay bBJl He mpomsBomurcs. OroOpaxaercs: AII:3276 —

“orctpenennsii” kox AL u 1:20.00MA — Tok mHTepdetica COOTBETCTBYIOIIHIA STOMY
KOLY.
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KanuOposka 4-20

AITIT : 3276
| 1 20.00MA

Yupasienue B pexnMe KaJauOpoBKkH. [ BXoga B PeXHM KalHOPOBKU
HEOOXOAMMO HakaTb W YJEP)KUBATh KHOIIKY «*», 3aTeM HaXaTh KHOINKY C
IHUKTOrpaMMOii  «<d ». [lepemernenne 1O TYHKTaM MEHIO  KaJlHMOpPOBKH
OCYIIECTBIISICTCS. HAXKATHEM «+» BBEPX, «-» BHU3. [locienuuii (caMblii HYKHUI) TYHKT
MEHI0 — BBIX0J U3 HACTPOUKH.

[Ipy HaXATHH KHONKM C TNHKTOrpaMMoii «<d» mpomcxomur mm6o
BEITIOJTHEHNE JIeHCTBHA (“OTCTper” mapaMeTpa, BBIXOZI M3 HACTPOHKH M T.IL), JTHOO
BXOJ B P&KHUM PEJaKTHPOBAaHUS (M3MEHEHMS) TEKYIIEro mapameTpa, peaaKTHPYyeMbIi
rapaMeTp MHTaer.

IIpy penakTHpOBaHMHM HaXaTHE «+», «-» HU3MEHEHHE PEIAKTHPYEMOro
apaMeTpa, HaXKaTHe KHOMKH C MTHKTOPAMMOI «<- » NPHHSTHE H3MEHCHHE IapaMeTpa
1 BO3BpaT B BBIOOp IYHKTa KaJIMOPOBKM, HA)KaTHE KHONKH C NMHUKTOTPAMMOM  «*»
BO3Bpar 6e3 N3MeHeHHs mapameTpa (OTMEHA).

Kanu0poBka uzmepurens 4-20MA.
1) IlonaTe Ha BXOA U3MEPUTENS 3aJaHHBIM TOKOBBIM CHUTHAJ, HAIPUMEp C

KanuOparopa TokoBoi netiu tuna P3Y-420, 3HaueHreM OJIM3KHM K BEpXHEH rpaHuIle
n3mepennit (20 MA).
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KanuOposka 4-20

Orcrpen koma AL
AIlII : 3276 <d:Brin

3ateM HaxaTh KHONKY C IMHKTOrpaMMOil «< » - BBIIONHHTH OTCTpe.
OTto6pasutbes HoBoe 3HadeHHE ALl cooTBEeTCTBYIOIIIEE ITOMY TOKY.

2) BBecTu 3HaYeHME TOKA YCTAHOBJICHHOC Ha KanH6paT0pe TOKOBOH ITCTIIH

Kanubposka 4-20

BBoja Toka 4-20 MA
| : 20.00MA <d:U3m

3) Beixox n3 pexnma KanuMOpOBKM C COXpaHEHHMEM I1apaMeTpoB, HaXKaTb
KHOIIKY C MHKTOTPaMMOii «<- »

20



Kannoposka 4-20

BpIixoa u3 HacTp.

<d:Brpm

Bun3. IlpennazHadeH Ans W3MEHEHHUs TUNa (KOHTPOIMPYEMOTO Tasa)
nmutatopa bJl, a Taxke diaros xanmndpoBku mmutaropa bJl. O6MeH ¢ UMUTaTOpOM
B/l ocywmecTtBusiercs uepe3 BHYTPEHHUH TallbBaHO-Pa3BA3aHHBIN RS. [ns
B3aUMOICHCTBUS JOJDKHO OBITH MOJAHO MUTaHNE HA JIMHUIO.

[Tapam.umutb /] 1:1 ®

D, BJT:01h CHa

s Fe> 51 k1,2:1,0

Orobpaxaercs: tun umurtatopa BJI (1) - hex kog u dopmyna raza; dnaru
kanmnOpoBkH (2) — B:1 =1 6611 oTcTpen 0, =0 HeT, k1,2 =1 OBLT OTCTPEN KOHIICHTPAITUH
nuamasona 1,2 =0 Het; cuerunku 3anpocos/oteetoB (3) ot 0 10 9 — MoKa3bIBa0 0OMEH
¢ umuratopom bJl o RS.

YnpasneHne B JaHHOM PEXHME aHAIOTHIHO YIPABICHHE B TECT PEIKUME
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6.3. Tect cBs3u kanan BIIC
JlBa BHIOa OTOOpaKEHHs, TOPUT CBETOAHOA (8), MEepeKIIOYCHHE MEKIy
BHUJAaMHU HaXXaTUEC KJIaBUIIL <(+»,<('».

Bual. ®akruuecku 310 TecT cBsazu Mexay BIIC u B/ nmpu m3menennn
HanpspkeHns nutaHust b/ 1 n3MeHeHns 9acToTh nepenadn curaana A-marepdeiica. C
3aJ]aHHBIM MIEPHOOM CKaHNPOBAHUS MOCHIIaeTcss KoMaHaa Tect ceazu 0X00 u
mpoBepsieTcst OTBET. Vcnonp3yeTcst Ui KOHTPOIISI ENTOCTHOCTH JIMHUH CBSI3H.

O JCHs 01105 +00% | ¢
@ . 00 00 00 00 T

©,| 101103 fOF10,01 |©
@ | 00002, 00000 09B |

4_

Orobpaxaercs 1-1 ctpoka tun nokmoderHoro bJ1 (1), 3arem cuetdnk
HepeaHHbIX 3alPOCOB, 3aJaHHOE PacCOrIacoBaHUe CKOpOCTH oOMeHa (5); 2-s1 cTpoka
JlaHHBIE TecT 3anpoca 4 Oaiita; 3-s1 CTpoKa CUSTYHK XOPOLIMX OTBETOB 0T BJI, 3atem
¢naru nporecca npuema, piarn npuHaToro naketa (6); 4-s1 cTpoka CYETYHK OIIUOOK
CRC (4), 3areM cueT4nK TaiiM-ayT NPUHATOrO MaKeTa, yCTAHOBJICHHOE HANPSIKCHUE
muranust BJ1 (7).

ButoBast kapra ¢aros nprema nakera:
DO — =1 uger nepenaua 3anpoca b1, =0 ner
D1 — =1 uger npuem makera, =0 Het
D2 — rekymee cocrosiaue uaun =1 active, =0 pasive
D3 — tekymee cocrosiaure kommaparopa npuema =1 line active, =0 line pasive
D4 — =1 koner nukina oomena ¢ BJ] (naker npunst), =0 et
D5 — =0 npunsiteiii maker Ok, =1 mnoxoit CRC
D6 — =0 npunsteiii naker OK, =1 BbInuUIo Bpemsi nprema makera (time-out)
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D7 — =0 muaus B mopsake, =1 Het moaximodeHHoro b1 (0OpbIB uHIM)
®naru npuema
D8 — 3aduKkcrpoBaHO HCXOAHOE COCTOSIHUE TMHUH
D9 — 3acukcupoBan crapt Out
D10 — 3adukcupoBaH OUT TaHHBIX
D11 - 3adukcuporan CRC bit
OLIMOKH
D12 — oueHb JUIMHHBI cTapT OUT
D13 — ouens aimuuHoe coctosinue (line pasive/active)
D14 — oueHb KOPOTKasl [UINTEITFHOCTH OUTA
D15 — nonyBoHa TMHUS aKTHBHA = MOJIYBOJIHA JIMHUS IACHBHA

VYnpaBneHne B JaHHOM PEXHME aHAJOTMYHO YIPABICHHE B TECT PEXUME.
HaxaTie KHOIKH MHKTOrpaMMOil «<J » NPHBOANT K KpaTKOBPEMEHHOMY CHATHS
muTaHus ¢ JUHUU A-mHTepdeiica (mepesarpyska momkiarodeHHoro BbJI). Haxarnme u
ylep)KaHHe KHONKHU «*», 3aTeM Ha)KaTHe KHOIKH C MUKTOTPaMMOHN «<- » - BXOJ B
HM3MEHEeHHeE TapaMeTpoB. MOKHO U3MEHHUTh:

- cOpOC CYETYMKOB IPUHATHIX/TIEPEIAaHHBIX 3aIIPOCOB;
- I3MEHEeHHE YacTOTHI Niepenayn curHana A-unrepderica £25% ot 6a30Boii:
- 3aJJaHMe JaHHBIX TECT 3arpoca.

Bua?2. Tect nmepekitoYeHNs TUTAHKS HA JIMHUH C 3aJaHHOU
MIEPUOTNIHOCTRIO. [IpeTHa3HAYEH TSI HCCIICAOBAHUS TIEPEXOIHBIX IIPOIIECCOB Ha
JINHUHM CBs3M U B camux b/I.

TecT nepekiitoyeH.
nutadus b/l (S)
ITepuoa: 010 mc
Pexxum niepexit : OFF
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HasxaTue KHONKY MUKTOrpaMMOM «<d» MIPUBOJUT K 3aIlyCKy TecTa — Pexum
nepeka | ON. Haxarune u ynepkanne KHOTIKH «*», 3aTeM Ha)kaTHe KHOTIKH C
nuKTOrpaMMoit «<- » - BXOJI B H3MEHEHHE MepHOIa IePEKITIOUCHHS THTAHHS.
VYnpapieHue B JaHHOM peXHMe aHAJIOTHYHO YTIPaBJICHUE B TECT PEIKHIME.

6.4. Pabounii pexum kanan umuraropa bJ|

[IpennasHavueH a1 OTOOpa)KeHUsI TEKYIIEro cocTosHus umuratopa bl u
W3MEHEHHE €ro mnapaMmeTpoB, roput ceroguojn (14). HoctynmHo 4 Buaa 3Kpana,
MEepeKIIIOYeHNe MEeXIy BUAAMH HaKaTHE KJIAaBUII «+»,«-». Paboraer, ecnu monaHo
MUTaHue Ha THHUI0 A-uaTtepdeiica (roput ceromuon 15).

Bual. OrobOpaxarorcs: 1-s ctpoka — tum BJ] (1), 3arem cuerdmku
sanpocos/otBetoB oT 0 10 9 — mokaspiBato oOMeH ¢ umutatopom B/l mo RS,
koHImeHTpanus (5); 2-1 crpoka — (iaru maketa (2), 3aTeM 3aJaHHOE PaccOTIIaCOBAHUE
ckopoctu oOMeHa; 3-s1 cTpoka — omOku 1,2 (3) 1 3amaHHas TeMIepatypa UMHTaTOpa
BJI (6); 4-1 cTpoka — HalpsDKEHHE HA ceHcope (4) M YUCIo MPUHATHIX 110 HHTEpdercy
tuna A naketos (7).

%,cm 1:1  1.08 06. |
2 ____________ 4—

— f0lh +00% %

©) ©)
— | Er,2:00,00 +20C [__

2 Us:1.250B 00326 | "

praBJ’IeHI/Ie B JAaHHOM PCKHUME aHAJIOTUIHO YHDaBHGHI/IG B TECT PCXKHME.
Haxarue n YACPKAHUC KHOIIKH «*», 3aTEM HaXXaTHUC KHOIIKU C HHKTOFpaMMOﬁ <<<J » -
BXO/Jl B IBMCHCHHEC ITapaMETPOB. MO0>KHO H3MEHUTB:
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- TEKyIlast KOHIIEHTPanusl UIMUTATOPA;

- N3MEHEHHE Y9acTOTHI epegadn curHana A-uatepdetica £25% ot 0a30BO.

- 3amanue ommnbok nmutaropa b/1;

- TeKylas remuneparypa b/l;

- TeKylllee HaNpsHKeHUEe Ha CEHCOpe;

- CYETYHUK NMPUHATHIX 3arpocoB oT BIIC (copoc);
Bun?2. Bce oToOpaxkaercst aHaNOTMYHO BUAY 1, TOJMBKO 4-51 CTPOKA — HANpsDKEHUE Ha
Bxoie umutatopa b/1 (4) 1 unciio npuHATHIX N0 HHTepdency Tnna A naketos (7).

9 JCHs 1:1 1.08 06. |

@ e <«
— [ f0lh +00% %
HONR (6)

Erl2:0000 +20C . _
Y 4 UIn:07.4B 00326 |

Hert n3MeHeHns nmapaMeTpoB IIpH 0TOOPaKEHUH TaHHOTO BUA

Bupa3. OtoOpaxatorcs napamerpsl 13 EEPROM umuraropa B/] @ 1-s1 cTpoka
— tun BT (1), 3atem cuerynku 3ampocos/oTBeToB oT 0 10 9 — MOKa3bIBal0 OOMEH ¢
nmuraropoM BJ] mo RS, ¢naru xanmmbdposku (5); 2-1 cTpoka — HaNpsHKEHUE OTCTpesia
HyJs (2); 3-51 CTpOKa — KOHIIEHTpalus U HanpspkeHHe oTcTpena KoHueHTpauuu 1 (3);
4-51 cTpoKa — KOHLICHTPALMS ¥ HANPsDKEHUE OTCTpena KoHIeHTpauuu 1 (4).
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O JCH:s 1:1 CrfC 06. | g
@ | e <«

—  Us:1.250 %
P or1:250  0.250B

% . Cr1:0.00 0.000B

Bupn4. Otobpaxatorcsa napamerpsl 13 EEPROM umuraropa B/] @ 1-s1 cTpoka
— tun BJI (1), 3ateM cuerynku 3ampocoB/oTBeToB oT 0 10 9 — MOKa3bIBal0 OOMEH ¢
umutatopoM BJI o RS, darun kanubpoeku (5); 3-1 ctpoka — noporu 1 BrIrOUeHwMs/
otkimoueHus (3); 4-s cTpoka — moporu 2 BKIOUeHwUs1/ OTKItoUeHuUS (4).

“CHs 11 CrFC 06. | &

= M1 5:044 o 0.40
@ | TI12B:0.44 0:0.40

— >

6.5. Pexxum HacTpoiiku noakimroueHHOro b1
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[penna3zHavyeH U1 HACTPOMKH Ha ra3 0JoKa JaT4MKa, H3MEHEHHS II0POToB
curnanusanun b1, kamubposku unrepdeiica 4-20 MA. Topur ceetoamon (19).
HoctynHO 4 BUAA IKpaHa, MEPEKIIOYCHHE MEKTY BUIAMH HAXKATHE KIABUII «+H)»,«-».

Bual. Vner noceuika komansl 0X09 — s nommyuenust gpiaros kauOpoBKH,
3atem 0XOC - onpoc KOHIEHTpaLMU/HAIPSHKEHUsI CeHCopa, 3aTeM kKomanabl 0x02 -

® JCHs 101 1.08 06. |

) «—

> Us:1.386B %
8 .| Us:1.250B Ee:100 1©
® [ Uc:0.257B C:250 | ™

greHne mapamerpoB EEPROM Bl ¢ agpecamm 0-2. Bce komaHAsl Iist MOIYJsS
natuvka. OtoOpaxatorcs: 1-1 ctpoka — tunm BJI (1), 3atem ¢marm makera, 3ateMm
TeKylIas KOHICHTpalusl W €IWHHIIA U3MEpeHUs KoHIeHTpauuu (5); 2-s81 cTpoka —
TeKyIlee HanpspkeHHe Ha ceHcope (2); 3-1 cTpoka — HanpshKeHue oTcTpena Hynd (3) u
¢narn kanuOpoBku (6); 4-1 cTpoka — HampsHKEHUE OTCTpena KOHUeHTparuu (4),
W3MEHEHHE HANpsHKEHUS OTHOCUTENBHO HYJSl U KOHIIGHTpAIMs COOTBETCTBYIOIIAS
stomy HanpsokeHuto (7). ®marm  xamubpoBku bBJl =0, ecnm npousBeneH
COOTBETCTBYIOIIUM OTCTPE.

Bun?2. Wper noceuika komaH sl 0X0C - ompoc KOHIICHTPAIIUH/HATPSDKEHHST
ceHcopa, 3areM komanapl 0x02 - yrenune napamerpoB EEPROM B/ ¢ anpecamu 3-6.
Bce xomanzap! 11t Moy gatanka. Otodpaxatorcs: 1-s crpoka — tun B/1 (1), 3arem
(utarm makeTa, 3aTeM TeKyIlasi KOHIEHTPALUs U eJUHNIA U3MEPEHNS] KOHIIEHTPALIUH
(5); 2-s1 cTpoka — TekyIiee HanpspKeHue Ha cencope (2); 3-st cTpoka — moporl
curHanu3anuy (3) cHagaja 3HaUYCHUE BKIIIOUEHUS, 3aTeM OTKITIOUEHHS; 4-1 CTpOKa —
Mopor2 cUurHanm3amuu (4) cHavalia 3Ha4eHHUEe BKIIOYEHUS, 3aTEM OTKITIOUCHIS;
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® JCHs 01 1.08 00.

(5)

) T

> Us:1.386B %
® JTII1 B:0.44 0:0.40
@)

— 1 TI2 B:5.00 0:4.90

Bun3. Uper noceiika koman sl 0XOC - onpoc KOHIEHTpaMW/HATIPSKEHHST
ceHcopa, 3areM komanabl 0x02 - yrenue napamerpoB EEPROM B/] ¢ anpecamu 7-8.
Bce xomanzpl 1uist Monysist aatunka. Otobpaxatores: 1-s crpoka — tun bJ1 (1), 3aTem
¢iaru nakera, 3aTeM TeKyllasi KOHIEHTPALUS U SIUHUIA U3MEPEHHUS] KOHIIEHTPALUH
(5); 2-s1 cTpoka — TekyIiee HaMpsHKeHUe Ha ceHcope (2); 3-51 CTpoKa — HaIPsDKEeHHE
OTCTpeNa KOHIeHTpanuu auamna3ona 2 (3), 4-1 cTpoka — KOHIIEHTpaIus Juamna3ona 2

(4).

® |CHs fO1 1.08 06.
= > Us:1.386B %
® | Uc2:0.000B

= £2:0.00

()
<4

28



YnpasJenue B pe;xkume Hactpoiiku b1, Ecii MeI Haxoaumces B Buaax 1-3,
Ha)kKaTHE W yJepKaHue KHOMKHU «*», 3aTeM Ha)KaTHe KHOIIKH C IIMKTOTPAMMOM «<dy -
BX0J B ynpasieHue kanubpoBkoit bJI. Mnet noceuika komauasl 0x06 — nepexon B
pexumM HacTpoiku. JlanbHelee ynpaBieHUe aHAJIOTUYHO Y IPABJICHUE B PEKUME

KanuOpoBKH pasneln 6.2.

JlelicTBHSA B pe;kuMe HacTpoiiku b/l Ha ras.

1) Ortcrpen wyns. IlomaTe Ha ra304yBCTBUTENBHBIA 3ieMeHT BJJ
(ucmonp3yeTcst MEKpOKaMepa WM CIeluaibHas Hacajka) 4ucThlii Bo3ayx mimm [II'C
COOTBETCTBYIONIYIO KOHIeHTpanuu 0.

CHs 181 0.00 o6.

Us:1.250B %
Otcrpen HyJs

Us:1.250B <{:Brm

Otobpaxaercs: 1-1 crpoka — tunm B/ (1), 3arem (¢unaru makera, 3atem
TEKylIasi KOHLUEHTPAIHs U eIMHNIA U3MEPEHHs] KOHLIEHTPALUH; 2-51 CTPOKa — TeKyIlee
HampsDKeHWE Ha ceHcope. JlokmaTecst crabuim3anmyy TOKa3aHWH HANpsOKeHHWS Ha
CeHCOpe, 3aTeM HakaTh KHOMKY C MHKTOIPaMMOH «<d » - BBITOMHHTH oTcTpen B
cTpoKe 4 0TOOpasUTHCS HANPSDKEHUE - HOBOE 3HAYEHHE OTCTPEIEHHOTO HYJIS.

2) BBoa xanmOpoBOYHOH KOHLEHTpanuu auana3oHa 1. Bpectu 3HaueHHe
KOHLIEHTPALMH, KOTOpasi OyJIeT UCIOJIb30BaHa ISl KaTMOPOBKHM anarna3oHa 1.
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CHs 81 0.00 o06.

Us:1.250B %
BBoa xonc. 1

Crl:2.50 <l :13m

3) Otcrpen koHieHTpanuu. Ilogath Ha ra304yBCTBHTENBHBIN 3iieMeHT bBJ]
(ucmosp3yeTcss MUKpOKamMepa Wid crenpanbHas Hacaaka) I[II'C Onm3kyro K BepxHen
IpaHHIe AUana30Ha u3MepeHui 1.

CHs 81 2.48 006.

Us:1.493B %
Otcrpen KoHC. 1

Uc:0.250B < :Brim

Otobpaxaetcs: 1-1 crpoka — tum B/ (1), 3arem (¢umarm makera, 3ateM
TEKyIasi KOHIICHTPAIMS ¥ eIUHHIA U3MEPEHU KOHIICHTPAINH; 2-51 CTPOKA — TEKyIIee
HaNpsDKeHWE Ha CeHcope. J{oKmaThCsl cTaOWaM3aluMy IOKa3aHWN HANpPSOKCHHS Ha
CEHCOpe, 3aTeéM HaXaTh KHOMKY C IHKTOrpaMMoii «< » - BBIMONHHTB oTcTpen. B
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cTpoKe 4 OTOOpa3HTHCS HANpPSDKEHHE - HOBOE 3HAUYCHHE PA3HOCTHOTO HAIPSOKCHHUS
OTCTPEJICHHO! KOHLICHTPALIIH.

4) Beon moporal cHrHagM3allMi - BKJIIOYCHHE.  BBecTH 3Ha4YCHHE
KOHLEHTPAllM, IIPHU TPEBBIIICHUH KOTOPOH OyAET YyCTaHOBJICHA CHIHAJIM3ALM
noporl.

CH: 81 0.00 o6.

Us:1.250B %
Bsox nopor.1 Bk

111 B:0.44 <! :3zm

5) Bpox moporal curHanmzauumu - OTKJIIOYEHHME.  BBecTH 3HaueHHe
KOHLICHTPALMH, TPU KOTOPOIt OyzeT cOpolieHa CUrHaau3anus moporl.

CHs 181 0.00 o6.

Us:1.250B %
BBox opor.1 otki.

111 0:0.40 <l :13m
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6) BBoa mopora2 cHrHanM3amWM - BKIFOYCHHE. BBectu 3HaueHue
KOHIIGHTPAIlMN, TPH TPEBBIIICHHH KOTOPOW OyHeT YCTAaHOBJICHA CHTHAJIH3AIHS

nopor2.

CHs 81 0.00 o6.

Us:1.250B %
BBox nopor.2 BKII.

112 8:5.00 <l :NUsm

7) BBoa mopora2 CHUTrHAIW3AUU - OTKJIIYEHHE. BBectn 3HaueHme
KOHIICHTPAIUH, IPU KOTOPOH OyaeT cOpoIIeHa CHrHATH3AIHS TOPOT2.

CHs 181 0.00 o6.

Us:1.250B %
BBox mopor.2 oTkiI.

111 0:4.90 <l :1U3m

Ecnn 610k maTyrka mMeeT 2 AMana3oHa KaauGpoBKH, (OMTHKA, KHCIOPOI) Taiee
oTOOpaXkaeTcs:
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8) BBoi KanuOGpOBOYHON KOHIIEHTPAIMM JHana3oHa 2. BBecTd 3HadeHHe
KOHIICHTPAIUH, KOTOpast OyAeT HCIIONB30BaHa sl KaTMOPOBKY AWATIa30HA 2.

CHs * f81 0.00 o6.

Us:10000 %
BBoa koHC.2

Cr2:50.0 <l :3m

3) Otcrpen koHueHTpanuu. [logark Ha ra304yBCTBHTENBHBIN 3eMeHT BJl
(ucmonmp3yeTcss MUKpOKamMepa WM crienuanbHas Hacagka) [II'C Ommskyro K BepxHeEH
rpaHuLe AuanazoHa 2.

CHs * 81 55.3 06.

Us:8234 %
OTcTpel1 KOHC.2

Uc:8198 <1 :BpIm
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OtobOpaxaercs: 1-1 crpoka — tum B/ (1), 3arem (¢umarm makera, 3ateM
TeKyllas KOHIEHTPALs U eIUHHIA U3MEPEHHsI KOHIICHTPALMH; 2-5 CTPOKa — TEKyIlee
HampsDkeHHe Ha ceHcope. JlokmaTbCs CTaOMIM3alMy IOKa3aHUH HaNpsOKeHHWs Ha
CeHCOpe, 3aTeM HAXaTh KHONKY C IHKTOIPaMMON «<- » - BBIIOTHHTH OTCTpel. B
cTpoke 4 0TOOpPa3UTHCS HANpsHKEHWE - HOBOE 3HAUCHHWE PAa3HOCTHOTO HAIPSIKEHHS
OTCTPENICHHOW KOHIIEHTPAINH.

6.5.1 Hacrpoiika unrepdeiica 4-20 mA BJ]

Bun4. Wper nmoceuika komanasl 0X09 — miast momydeHus ¢GiraroB KaTuOpOBKH,
3areM 0X02 - yrenne mapamerpoB EEPROM monyns ynpasnenns b1 ¢ anpecamu 0-2.
Bce xomanap! 1 moayns ynpasieHust b/1.

OroOpaxatorcs: 1-s1 ctpoka — tun BJ] (1), 3aTeM KOHUEHTpalus
cootBeTcTBYIOas 20 MA U eJJMHUIIAa U3MEPEHHs KOHIEeHTpauH (5); 2-51 cTpoka —
TeKyIIUI U3MEepPEeHHBIH TOK Mo KaHaiy 4-20 MA (2); 3-1 cTpoka — 3HaueHue LAl ans
BbIIauun Toka 4 MA (3), (6) — 3apezepBupoBaHo; 4-s1 cTpoka — 3HaueHue LIAII nyst
BbIauk Toka 4 MA (4) u ¢naru xkanubposku nnrepgeiica 4-20 MA (7). dnaru
KanuOpoBku Moyt ynpasienus bJ1 =0, ecu mponsBeneH COOTBETCTBYIOIIHI
OTCTpel.

® JCHs  C20 5.00 06. |

) —

> 1:02.98MA %
G| 4MA:0662 PWM:--- | ©
@, 20mA:3309 Ee:ll |

YnpagieHue B peskuMe HacTpoiika unTepdeiica 4-20 MmA BJI. Eciu mbt
HaxXOoJMMCs B BUJIE 4, Ha)KaTHe U y/epXKaHUE KHOIKH «*), 3aTeM Ha)KaTHE KHOIIKH C
MUKTOrpaMMOHf «<d » - Bxon B yIpaBjeHue kanuopoBkoi nHTepdeiica 4-20 MA B/I.
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Wnet noceinka koMmadabl 0x06 — mepexo B pexXuM HACTPOHKHU JIJIsI MOTYJIS
ynpassieHus b/I. /lanpHelinee ynpaBiieHUE aHAJIOTUYHO Y IPABJICHUE B PEKUME

KaInOpOBKH pa3nern 6.2.

HeilicTBus 10 HACTPOliKe MHTepdeiica 4-20 MA BJ{

Hacrpoiika nntepdeiica 4-20 MA 3akiodaeTcs B OTCTpeJie ABYX Touek 4 MA
n 20 MA. Mexay >TUMH BHJIAaMH €CThb BUJA 33aJaHHUd TOKa C MOMOILBIO MPSIMOTro
ynpasienust LIATl ¢popmupyromero Tox.

Iloaxmtounts BJ] k u3Mepurento Toka. MeHssl 3HayeHHE, MOAABAEMOE Ha

HAIL ycranoButs Toxk 4 MA. Otcrpenuts Touky 4 MA. CHOBa MeHssl 3Hau€HUE,
noxasaemoe Ha LIAIL, ycranoButh ToK 20 MA. OtcTpenuts Touky 20 MA.

1) Orcrpen Touku 4 MA.

CHs  C2: 5.00 o00.

[:04.00MA %
Orcrpen 4 MA

4MmA:0662 <! :Bpio
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2) 3amanue Toka ITAIL

CHs  C2: 5.00 o00.

[:04.00MA %
Bsoxa Toka 4-20 MA

I[HAIL:0662 <! :H3m

3) Orcrpen Touku 20 MA.

CHs  C2: 5.00 o00.

1:20.00MA %
Orcrpen 4 MA

20mMA:3309 <! :Brim




4) BBOJl KOHIIEHTPALIUK COOTBETCTBYIOMIEN TOKY 20 MA.

CHs  C2: 5.00 o00.

:04.00MA %
Bsoa konc. 20 MA

C2:5.00 <! :U3m

7 PABOTA UMUTATOPA B 8 ABTOHOMHOM PEKUME

Ecmu Ha Tectep A-mHTepdelica He MOJAaHO NMUTAaHHWE C BHEIIHETO ajanTepa
+5B winu USB, a nopaHo nuranue Ha JuHK0 A-uHtepdeiica kanan bJ1, umurarop bJ]
HaXOJIUTCSI B aBTOHOMHOM pekume. [Ipu BKITFOUeHUH MUTaHUS MOpraeT cBeToauon 15
(cm.puc.4.1) — umuTanms nporpes, 3aTeM umMuTatop b/l mepexoaut B pabouuii pexum,
roput ceeroanon 15. B pabouem pexxume, JOCTYHO H3MEHEHHE KOHICHTpAIMH,
temrnepatypsl B/l, paccoriiacoBaHnst 4acTOTHI MepeAadyn CUTHajla W 3aJaHue OMMNOOK
BJl. YcrpolicTBO MHIMKANMU He paboTaeT, BBIOOP Mapamerpa AJisi H3MEHEHHS TOJIBKO
10 3BYKOBBIM CHTHAJIaM.

YnpapieHue B aBTOHOMHOM pPe:KHMeE.

Haxkatne KHONKM € HUKTOIpaMMOM «<d» NIEPEKIIIOYECHUE  MEXIY
pelaKTHPYEeMBIMH ITapaMeTpaMu, OTMEYaeTCs 3ByKOBBIMH CUTHAIAMHU: OJIWH KOPOTKHUI
— W3MEHEHHWE KOHIICHTpaIlMH, 2 KOPOTKMX — 3aaanue omuOok bJI, 3 kopoTkmx —
HM3MEHEHHEe TeMIepaTypbl, 4 KOPOTKHX — M3MEHEHHE PacCOIIaCOBaHUE CKOPOCTH A-
uHTEpdeiica.

Haxxatne «*» mpoBepka Texymiero pexxnma 1,2,3 mnmm 4 KOpOTKHX 3BYKOBBIX
CUrHajia B 3aBUCUMOCTHU OT BEIOPAHHOTO JIJIsl ©3BMEHEHHS [TapaMeTpa.
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Haxatne «+», «-» H3MEHEHHE pENaKTHPYEeMOTO IapaMeTpa B 3aJaHHbBIX
npezenax.

Ecnu BHelIHee ympapisioliee yCTpOUCTBO MepeBoAuT umutarop b/l B pexxum
KaJIMOPOBKHU, TOPUT CBETOANO] 16, €CIIi 3aJ1aH TECT PeXXHUM — TOpHUT cBeToanon 17.

8 OCOBEHHOCTHU HACTPOMKH (KAJIMBPOBKH) BJIOKOB
JATYHUKOB

bonpmmucTtBo B/l ®CT-03B1 uMerOT OOuH AMANa3oH JUid KaJduOpOBKH.
BrimonHseTcst oTCTpen HyJsl Ha Bo3ayxe, 0€3 MPUCYTCTBHS U3MEPSEMOro KOMIIOHEHTA
U OTCTpE] KOHIICHTPAIMU MpPH MOJa4Ye I'a30BOM CMECH C KOHICHTpamueidl OJIM3KOH K
BEpXHEW I'paHULE AUANa30Ha U3MEPEHUM.

8.1. Ocobennoctu kanuOpoBku b/l MeTaH oNTHYECKUA.

B/l MeTaH onTUYECKUI UMEET OJUH METPOJIOTMUYECKUM aTTECTOBAHHBIN 1UaNla30H
mMeperuit 0-5 00.%. J{71s1 MOBBITIIEHUs] TOYHOCTH ITOKa3aHui B auamna3one 5-100 00.%
naHHbIH B/l MOXXHO JOTIOHUTENEHO OTKAINOPOBATh BBITTOJIHUB OTCTPEN

KOHIICHTPAIIUH Juana3oHa 2 (KOHIIEHTpAIUs ra30Boii cMecH quanazoHa2 > 5 00.%
CH4) .

8.2. Ocobennoctu kanudpoBku b/l kucmopo.

B/l xuciopon wWMeeT OJWH METPOJOTHYSCKHH aTTECTOBAHHBIN JAWama3oH
n3mepernii 0-25 06.%, HO 3 TOukM KaimMOpoBKH. IlepBOHAYaIbHO BHITOIHSIETCS
OTCTpeN HyJIs, IPH MoJaude Ha ra3049yBCTBUTENbHBIA dneMeHT bl 100% a3zoTa. 3aTem
BBINOJHACTCS pacueT Inara JMHeapu3alys XapaKTepUCTHKH CEHCOpa — OTCTpel
KOHLIEHTpaluK 1, Ipu mojave Ha ra3ovdyBCTBUTENbHBINA aneMeHT B/l cmecu 21 00.%
wm Bo3nyxa ¢ coaepkanuem 02 20.9 00.%. IlociegHuM 3TamoM BBIIONHSETCS
OTCTpeN KOHIIGHTpaluu 2, MpH Tojade Ha Ta309yBCTBUTENBHBIA JiieMeHT bJ]
KOHIIGHTPAIMH ONM3KOH K BepXHEH rpaHuIle nuamna3oHa m3Mmeperns 20-25 00.%.

8.3. Ocobennoctu kanubpoBku b/l kucmopona B Bogopoe.

B/I xucnopos B BOAOPO/IC IMEET OIMH METPOJIOTHYCCKIHA aTTeCTOBAHHBIN
nuarna3oH u3Mepenuit 0-1 06.%, auana3on nokazanuit 0-99 00.%, 1 3 TOYKH
kanuOpoBku. s kanuOpoBku ganHOTO bJl MOMKHA HCIIONB30BATHCS CIICUAIBHAS
repMeTHIHass MUKpokamMepa. [IepBoHavabHO BBIOHIETCS OTCTPEN HYJIA, TIPH Mo1ade
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Ha razouyBcTBUTeNsHBIN 351eMeHT B/] 100% Bomopona. [Tocie HaxoXXaeHHS B BO3IYyXeE,
ofada BOJOPOa JOJDKHA OCYIIecTBIsIeTCs He MeHee 30 MUHYT, U BEIXO/Ia Ha
peXuM. 3aTeM BBIOTHIETCS OTCTPEN KOHIEHTpaIH |, mpu mogade Ha
ra304yBCTBUTEIbHEIN 1eMeHT B/ KoHIIeHTpauy OIU3KOM K BEpXHEH rpaHUIIe
nuanaszona usmepenus —1.00 00.% kucnopona B Bogopoze. [pu nepexmroueHuu [1I'C
OT BOZIOPOJIa K KHCIIOPOJY B BOJOPOJIE ra304yBCTBUTENbHEI 3neMeHT B/l He nomxken
HaXOJAUTHCS B BO3AYyXE, MHAa4Ye BpeMsl [I0JJaul CMECH JUIsl OTCTpera KOHIIEHTpaluH 1,
JOJDKHO OBITH He MeHee 30 MuHyT. [lociaeqHUM 3TarnoM BBIIOIHSAETCS OTCTPE
KOHIIEHTpAaIUH 2, IPU Moaye Ha Ta3049yBCTBUTENbHBIN 51eMeHT bJl Bo3nyxa ¢
conepxaranem 02 20.9 06.%. J{ns BeinonHeHns 310 KanuOposku bl nomkex
HaxXOJUThCS B BO3ayxe HE MeHee 30 MUHYT.

9 PABOTA 1IOJI YITPABJIEHUEM ITPOT'PAMMHOI'O
OBECIIEYEHMUA 119BM

s xannOpoBKy 1 HacTpoitku B/l 3amycka TecToB U Ipyroe MOXeT
HCTIONB30BATHCS CIIEIMAIBHOE IPOrpaMMHOe o0ecIieueHne, paboTaromiee Mo
ynpasneanem OC Windows XP u Boiie, ums ¢aiiza ClorBD_FST03B1.exe.
[Mporpamma moxeT padoTath kak ¢ Tecrepom A-unrepdeiica, Tak 1 C MOIyJIEM
kannopoBku. USB nopt TAU u MK peannzoBan Ha 6a3ze mukpocxem FTDI, noaromy
JUI KOPPEKTHOM PabOTHI yCTPOHCTB JOJDKHBI OBITh YCTAHOBIICHBI COOTBETCTBYIOIINE
IpaiiBepa.

9.1. 3ammyck mporpamMmbl ¥ BEIOOp yCTPOICTBA.

ITpu 3amycke nporpaMmsl nosiBsieTcst 3akiaaka Ycrporcrsa USB, rie otoOpakaercst
CITHCOK yCTpOﬁCTB JOCTYHNHBIX JJUIA MOAKIIOUYCHUSA, OKHO Hepe}:[aHHI)IX/ MPUHATBIX
3a1pocoB, KHOIIKY yTIpaBlieHHs. Bua okHa mporpamMMsl n300pakeH Ha puc.8.1.
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!Hacvp ika 6nokos gaTuvka ®CT-03B1 o ;]E]l]

YerporicTeo I O6osHayeHue | CepuiHblil HoMep
YerpolicTeo 1 FT232R USB UART AT00eNSS

C6poc/06HOBUTE CIMCOK YCTPOKCTE

[ Her akTHeHbIX yeTpoiicTs

| Crmcok o6HoBneH!

DuicTute

n byte |n
Stid IU

lIPuc

yHOK 8.1. cxoaHblil BUZ NpH 3aIlyCKe NMpOrpamMmmbl
B crmucke yerpoiicTB oToOpakatorcst He Toinbko TAU u MK, a Bce moctynHbIe
FTDI ycrpoticTBa. s BEIOOpa HY)KHOTO YCTPOMCTBA ITOIBECTH YKa3aTelb K HAIIIHCH
“Verpoiictso 1 (2,3...)” u naxats Enter (double click). Iporpamma moceuiaer
KOMaH/Iy WICHTH()UKAINKE YCTPOIMCTBA, MOCHUTKA 0TOOPAKASTCS B OKHE TepeIaHHbIX/
NPUHSTBIX 3aIPOCOB, BhIBOAUTCS Haamuch “Tlonck npubopa...”. Bux okna
IIporpamMMbI H300pakeH Ha puc.8.2.
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nHac'rpo'ﬁKa 6nokos gaTuvka OCT-03B1 ; =10 x|

Yerpoiicrea USB I

Yerpoiicteo | O 6ozHaveHue I CepuiHiiii Homep
Yerpoiierso 1 FT232R USB UART A4Z538TR
Yerpoiteteo 2 FT232R USB UART A700eN83

LC6poc/06HOBUTE CIMCOK YCTPOMCTE:

| Orkpem USB nopr FT232R USB UART Ne A4Z538TR

[ Mowuck npuopa ...

0D 00 00 00 0D =
0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

00 00000000

0D 00 00 00 0D

0D 0000 00 0D nbyee [o

0D 00 00 00 0D

0D 00 00 00 0D st o
0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D

0D 00 00 00 0D -

NN NN NNNNNVVVYNYNYNY YV

Pucynok 8.2. Bunx mporpaMMel ipu oUcKe npubdopa

Ecnu Hen3BecTHOE yCTPOICTBO, MEPHOANIECKH MTPOAOIKAETCS OCHIIIKA KOMaHIbI
uaentudukanuu. Jjis BeIGOpa Ipyroro ycTpoucTsa Haxarh KHONKY COpoc/OOHOBUTH
CIIHICOK yCTPOMCTB, 3aT€M BHIOPATH IPYroe YCTPOHCTBO U3 CIIHCKA.

Ecnu ycTtpoiicTBO M3BECTHO, HO HE TMOJJAEPKUBAECTCS JAAHHOW MPOrpamMMoi,
BBIBOJHUTCS €r0 HaWMEHOBAaHHE M paboTa MporpaMMbl OCTaHAaBIUBaeTcs. Bun oxHa
nporpaMMbl B JIaHHOW ciydae u300pakeH Ha puc. 8.3. [lns BeiOopa apyroro
ycTpoiicTBa Haxath KHONKY COpoc/OGHOBHTH CIIMCOK YCTPOWCTB, 3aTeM BHIOpaTh
ouepeHOe YCTPOUCTBO U3 CIHCKA.
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uHachoﬁKa 6nokos garTuvka OCT-03B1 = =] B3

Yerpoiictea USB I
YeTpoiicTeo | O6ozHaveH e | CepuiiHbii HoMep
Yerpoiicteo 1 FT232R USB UART A4Z538TR
YerpoiicTeo 2 FT232R USE UART AB02D33L
Yerpoiicteo 3 FT232R USB UART A700eN83

C6poc/06HOBUTE CIMCOK YCTPOUCTE |

| Orpor USB nopr FT232R USB UART  NeAB02D33L
[ Haienamenaop WK L TOEII=AHT ]
l

>: 0D 00 0000 0D
< 0D 0

200 00 OF
Ouncture

n byte ls_'
st o

Pucynok 8.3. Bun nporpamMmsl eciiv HalIGHO HE MOAIEP)KUBAEMOE YCTPOHUCTBO

Ecnu nanHoe yerpoiictBo Tecrep A-unrepdeiica uiu MOAyb KATHOPOBKH B OKHE
MIPOTpaMMEI TOSIBIIAIOTCS Ipyrue 3akinanku. Bun niost TAU ykazan Ha pucyHke 8.4.
Hocrymasle 3akmanku Kanan BIIC, "azoBas mactpoiika BJ], Monxyns ynpasienuns B/1,
VYnpasneane LMP91000, Umurarop B/I. Ecnu noaxiouer Moaynnb KaTuOpOBKH
3akiajka nmurarop b/l He Oyner orobpakarscs.

9.2. OcHOBHBIE PEKHUMBI paOOTHI IIPOTPAMMBI.

3axumaaka xanan BIIC mpennasHaueHa A 0TOOPaXeHHS TEKYIIETO COCTOSHUS
60ka garurka. OroOpakaercs nHpopmarus, nojxyueHnas ot b1 (Bsigeneno 6enHo-
3€JICHBIM): KOHIICHTpAIIXS, (IIary, TeKyIHe OIUOKH U paciMpeHHbie (raru (TOIbKo
qutst onrtuueckux b/1). B TeMHO-cepoM BbIesIeHHH 1TOKa3aHbl TOK noTpediienns b/ u
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HalpsHKEHUE IUTAHUS HA €70 BXOJE, TakKe cueTurK oTBeToB bJI. MoxxHO
BKJIFOUXTH/BEIKITFOUNTD TI01a4y MUTaHus Ha B,

Yerpoiictea USB

[azoBaa HacTpoiika B | Moaayne yng

W AECATHYHOE

64| Yo LMP31000 | Mmrarop B4 |
PacwmpenHele #ari— | —Tapamerpel EEPROM

[~ MapamMeTpbl AMHUA

CO

| Temneparypa

|+25 rpaa.C |
[~ OwmEKu MOAYNR ASTHHK.

D7[1 [ Her nactpoikn 420wt |
DEjo

W Y HanpshKkeHWe
v ' Gowcare| [30 B
—CocrosHue 611 Y TECT p mogyna B Mepuoa ckaHuposaHua 611
[P aans 94 WanteruTe I
D?IE Havars Tect | Cron I ‘j"””cm’l 050 |cek
gg g [~Mapamerpel uamepuTena 4-20 mé;
D4l [ Beiop Tecra 3HaueHue Toka npu oTcpene ALULM
D30 ¢ [01] poc ao nopora 1 .?Bnucarbl I MA
D2fn ¢ [10] pocr ao nopora 2 O6HoBUTE I
D1j0 KoHueHTpauua & Hophe € [11] BBOA KOHUEHTPAUMH Orcpen AN
DU|1 Patioui pexiim Bos fIHMTbI l_ Wameruts I
= ~3anaHue KOHUEHTpaUWW |
KoHueHTpauu:

Bivoa/corpaHEHHE WEMEHEHHEIY, MEpaMETRoE I

000§ e

"~ 3ananue owMeKIu
D7 [ Her Hactpoitki 4-20 Mé
D6 [~ Her HacTpoitku Bl Ha ras

D50
D4jo
D3|0
D2|o
D1 |0
DUlg

D5 |~ owubouHan HacTpoika B

D4 [~ aBapua Harpesatena

D3 |~ aBapua ceHcopa Temnepatyps!
D2 |~ aBapua razosoro ceHcopa

D1 |~ Her cBASM C rasoBbiv CEHCOpOM
DO [ Huakoe HanpskeHue Ha Bxoae 611

~PaccornacosaHue CKopoctH ]

YeraHosute | +00 %

KoHueHTpayua
50

|V Paspewuts rpaduk

Pucynok 8.4. Bux nporpaMMer BeiOpana 3akinagka Kanan BIIC

B 6neH0-rony0OM BbIICIEHHH IaHHBIE JUIS 3aIycKa TecTa MOIyJIs AaTdnka. Bun
IIpOrpaMMEI B pesxume TectupoBanus bJ] m3obpaxen

Ha puc. 8.5.
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Hac'rpoﬁka 6nokoB gaTuvka OCT-03B1

Uerposicrea USB  Kanan BIIC | Fasoean wactpoiika .1 | Moayne ung 6| Yr LMP31000 | W 64|
~Pacwvpentbie @nard—| —Tapamerpe EEPROM
/ [ MapameTpel AuHUE
3 W m 000 ;::;ﬂ:::oe YeTaHoBABHHOE HaNpakeHue
Xopowwi naket or 61 3anucarb| 19,0 B
”’C&m‘oﬂHHe EO Y TecT o Moayna BA—— | | Mepuoa ckanmposaHua B
[~Paaru = Wameruts I
[)7|F Hauats Tect l Cron | MI 050 cek
[ PeniecTipoBata |
o — [l iy
D41 Frisd Snaverwe Toxa np orcpese AU
D3j0 ¢ [01] poct ao nopora 1 Qanuca-rbl l MA
b2jo ¢ [10] pocr o nopora 2 M
D1 |0 | KoHueHTpauua & Hophe + [11] B0 KOHUEHTPAUMK Orcpea Al
DIJ|1 Patounit pesiim BbIHDnHMTbI l_" Wamerure |
[~ KoHuerTpauus [t ioep
CH4 0 5 6 06. 06, = Bbi208/CorpaHEHHE UBMEHEHHBIX NaRamMETROE I
onT. 2 % 0 ’ 56 % -
I_ KoHueHtpauma [V Paspewwte rpacuk
] Temneparypa +23  rpan.C I . o 10,00 [ELEN
[~ Owwbku MOaYna AaTHMK - 3ananue owu NN I
pz[o D7 I~ Her HacTpoiiku 4-20 mé 20 A
D&lo D& I~ Her HacTpoiiku Bl Ha ras Lt i
Dslo D5 [ ouw HacTpoiika 611 i !
pdfo D4 [~ aBapua HarpesaTens 6,00 =k
D30 D3 [~ aBapuA ceHcopa TeMnepaTypbl 5,004 - T
p2lo D2 [~ aBapua rasoBoro ceHcopa 4,00 T
D1 |0 D1 I~ Her cBASM € rasoBbiv CEHCOpoM. 3,00
DU|U DO [ Huskoe HanpsukeHwe Ha Bxone B 2,00
1,00
r-Paccornacosanue ckopoed | | 0,00 4

YeraHoeute | +00 %

Pucynok 8.5. Bun nporpammsl 3amylieH TecT pexum bJ]

Jluist 3armycka TecT pexuMa cHadajia HeoOX0ANMO BBIOPATh TUII TECTA, 3aTEM IIPH
HEOOXOANMOCTH 3a/1aTh TpeOyeMyI0 KOHIIGHTPAIMIO M yCTaHOBHUTH omiOku. [Tocie
BbIOOpa HaXxaTh KHONKY HauaTsk Tect. {ist Bo3Bpara B pabounii pexxum b/l Haxkath

kHonky Cror.
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B ocrponea bronon parwmoocrosor 5
Uerpotiersa USB | KaranBNC Tas0an Hactpoiika b1 | Moayse yny 60| Yny LMP31000 | W pEa |
i~ PacwmpenHbie ®nar | Tasosan H iika B
000 233@::’;09 . TEeMNEpaTYPHEA KOPPEKUNE I
apameTtp UxUL
T rp il pena HynA 10000 Otcrpen nynﬂl [
Mapamerper 0x02,0:01 T
D2 I;HS:::;D;ﬂZ 5 arcrpenentor koruerpaw 0490 06.% _ Sancars |
[~ Paaru HanpsskeHue oTCTpena KOHUEHTpaUWM 9200 OTCTpen KoHU. |
07| SRR | O] [ norcpen || =
T | KOHUEHTPaUMI [ Mapamerpe: 0x03,0:04 o
gg g Mopor 1 curHanusauWy - cpadiaTeisaHiie 00.44 o % M‘
pilo D[0] I:g::'" CICpen Mopor 1 cUrHanuaaumMM - oTKAKYeH1e 0040 o8, % 3anucath I
D3j0 ~Mapamerpe 005,006 —
D2[0 Mopor 2 curHanusaunu - cpatatbiBaHqe 0500 o8, % Sanucate |
D10 KoHueHTpauma & Hopme Mopor 2 cUrHanNU3aUWM - OTKYEHKe 04,90 . % 3 I
DUI1 T Yucno aManasoHos B B kil
I i Gposkn [2 || -Mapamerpel 047,040 —_——
T ] e 2 B o 2|00,00 06.%  3anucarb I
CH 4 IO 0 0 06. SDCHY = Hanpsixerue oTctpena KoHueHTpauwn 2 |0 OTcTpen KoHu. |
» o,
OnT. % O6HoBUTE I O6HOBUTE I Brod & peRUMHACTRONKY ‘ Bbixoa/coxpaHeHue napamerposl

‘ Temneparypa

IE rpaa.C ‘
~ DWMEKIM MORYAR ASTHUK. OtHowenue Us/Uref (10000) 79998 [V Paspewwtt rpaduk.
p7/1 Het HacTporiki4-20 v T s T T s e
D60 10000 F————— Ll
D5(0
Délo
D3j0
D2|0
D1|U
DUIQ

08000 § -

06000 | -+

04000 |

10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 80 895 100

HeT HacTpoiiku 611

Pucynok 8.6. Bua nporpammsl BeiOpana 3akinajika ["a3oBas Hactpoiika bJ1

3aknanka ['a3oBas HacTpoiika B/ npenHa3HaueHa Jyisi HACTPOIKK Ha ra3 6J0Ka
JlaTyuKa U U3MEHEeHUsI noporos curHanu3auuu bJl. Bua nporpammel B pexxume
razoBas HacTpoiika bJ] nzobpaxen Ha puc. 8.6.

OtobpaxkaeTcss uHpopMalus, nmoiaydeHHas oT B/l (BblaesieHO OneHO-3e/ICHBIM)
aHajornyHo 3akianke kaHan BIIC. B GmexHo-roryOoM BbLIENICHHH OTOOpa)aeTrcs
nadopmanus us3 EEPROM B/l cBetno-cepom BbLIeNIeHNN CHU3Y clipaBa MH(OpMALHS
0 HanpsHKEHUU Ha CEHCOpE.

JedicTBUST 1O M3MEHEHHMIO NOporoB M HacTpodku bBJ] Ha ra3 aHalOrH4YHBI

ONMCAaHHBIM B 6.5. Pesxum HacTpoiiky noaka04YeHHoro BJ1 , TOIbKO UCTIOIB3YIOTCS

KHOMKH mporpaMmbl OTctpen Hyms, OTcTpen KOHII. 1 3amucarh.
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3axmagka Momyns ynpasienus bl mpeqnasnadena Al HACTPOMKH nHTepdeiica
4-20 MA u 3amycka TecToB Moy ynpasieHus b[. Bux nporpaMMel B pexxume
Moxynb ynpasieHus b/l m3o6paxen Ha puc. 8.7.

nHacho'ﬁKa 6nokos garumka OCT-03B1 B =100 x|

Yerpoiicrea USE | KananBNC | Tasosan Hacrpouka BA LMP31000 | W pba|
| [~ naru KanMEPOBKK Yrp. Yy TECT P MOAYNS Yrif
D“] r. 6bm aTepal | 3Eﬂp00 IMbIX TECTOB I
TouKM 20 M4 T'smepennble napameTpbl
S D0 I 6binotcpen anp. NWTaHWA T | e I
Xopowwi naker ot b1 TONKH 4 ME vasoebn |00 B
- — “ | [ He nactpoen 4-20 A,
Cocrosnme 61 — l::peaareng ID MA
~Paaru YerM0: 22  1dNO: 0B47
D?IH Cfg: 01000000 Hanp. nuraHua ID,UD B I I'Ipumenwrbl
CEHCOPa
D&jo O6HoBUTE. I
D5{0
D4l [~Hactporika Mogyna ynp BEO
D3|0 3anaHue Toka 4-20 mé (kog LLAM) IUUUU MJ
[0)12 g KoHueHTpauua & Hopme o p 0x00 -
| = Koa LA ann Toka 4 mb o000 [Oreipen s |
DD|1 Patounii pesim
. 1 0201,0802 —— =
[~ KoHuenTpauu: Koa LLAN ana Toka 20 mb, 0000 Orcrpen 20 |
CH 4 0 0 0 folo] 3HaueHWe KOHUEHTPaUWM and Toka 20 mé, 000 o8 % Fanucare |
onT. : %
HOBMTE %Of B PEXMM HACTPOMKU Bbizon/corpaHeRte UMEHERHbIY, TapaMETROE
a6 I B p p i PamETR! I
[ Temneparypa |+25 rpaa.C ‘
[~ Ownbku MoaYNA AaTHMKE
b7t Her HacTpoiiku 4-20 mé Tok no kaHany 4-20 mA |V Paspewurs rpaduk
30,00
DElo T i i i 7 i
D5(0 25004 --
D40
D3j0 20,00 § - -
D2jo 15004 -
D1 |0
Dojo 10,00 -~
05004 -
5 10 15 20 25 30 35 40 45 50 55 B0 B5 70 75 80 85 90 85 100

Pucynok 8.7. Bunx nporpaMmsl BeIOpaHa 3akinagka Moayns ynpasiueans bJ1.

OtobpaxkaeTcs nHGOpMaILs, nonydeHHas ot BJ] (BeiaeneHo 6ieHO-3eIeHBIM)
aHasornyHo 3akianke kanana BIIC. B 6nenHo-romy6oM BeIeneHnN 0ToOpaxaeTcs
nadopmannus n3 EEPROM monyns ynpasnenns B/l u naHHbIe 1715 3amycKa TECTOB
MojyIst ynpasneHus bJ1, cBeTsio-cepoM BbIIENICHNN CHU3Y cIIpaBa HHPOPMAIHs O
TOKe 1o kaHaiy 4-20 MA.

JeiictBus mo kanubpoBke uHTEepdeiica 4-20 MA aHaIOrHYHBI OMKMCaHHBIM B 6.5.1
KanuopoBka untepdeiica 4-20 MA B/l , TOIBKO MCTIONB3YIOTCS KHOTIKK MPOTPAMMBI
Orctpen 4 MA, Otctpen 20 MA u 3anucatb.
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Jns monyisa ynpasinenus bl 1OCTYITHBI CIE€YIOIUE TECTHI: ECIU
ONTUYECKUH WM deKTpoxumuueckuil bJ] — rect Toka HarpeBarens,
€CJIM TePMOKATAIUTUYECKUN b/l — TeCT HanpsKeHUs TUTaHUsL CEHCOoPA.
HaaTp KHONKY 3anpOC JOIMYCTUMBIX TECTOB, BBECTH HYKHOE 3HaYEHUE,
3areM KHONKY IIpumenuTs u Hagarts Tecr.

Taxoke Ha 3aknaake Monaynb ynpasiaenus bJ] otoOpaxkarorcs
UACHTU(UKAIIMOHHBIE TaHHBIE YIpaBJisitomei nporpammsl bJ1, a
uMeHHo Homep Bepcuu [10, mudporoit unentuduxarop 1O u Gaiit
koH(purypauuu b1

9.3. OToOpaxkenue naHHbIX nHTEpdeiica 4-20 MA.

Bo Bcex OCHOBHBIX BHIaX IIPOrpaMMbl B HUKHEM IIPaBOM YTy B
OMPIO30BOM BBIJICIIEHUHN OTOOPAXKAETCsI TOK, IMOJTyUYEHHBIH 110 KaHay 4-
20 MA. Tabnuna cooTBeTCTBHS 3HaUeHHE TOKa — pexuM b/] onucana B
pazznesne 6.1. PaGounii pexxnm kanaa BIIC. Buiab — usmepuress 4-
20 mA. Pexxum BJ] 3anannsiii no kanany 4-20 MA otoOpaxaercs B
HIDKHEW TTaHesu BbiieseHus. {1 Toro 4To0sl MpoUCXoauiI iepepacueT
M3MEPEHHOr0 TOKA B KOHIIEHTPALIUIO, I0JIKHO OBITh MOJYYEHO 3HAYCHHE
KOHIIGHTPAILUU COOTBETCTBYIOMIEH 20 MA B 3aKjIaJKe MOIYJb
ynpasnenus bJ1 puc. 8.7.
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9.4. lomionHUTENBbHBIE PEKUMBI PA0OTHI TPOTPAMMBI.

i
Yerpoiictea USE | Kanan BMNC I azosan HacTpoiika B | Moayne ynpasnenmra b Wrvrarop B I
Ce 18 AUHAK i =Y LMP31000
] | [
— Status/Lock [Adr = 0:00/0:01——
n |-|_ =1 Ready next command M
e I~ D[] =1 LOCK Sanucars |
—Pnaru =
D7|E TI& control register [&dr - 0x10)
Delo TlaganD[4.2 | R load D[1..0]
DSlo ¢ [000] External ¢ [100] 14.0kOm " [00]10 Om
D4lo  [001] 2.75 kOm  [101] 35.0k0m " [01] 330m
D30 ¢ [010] 3.50 kOm ¢ [110] 120 kOm + [10] 50 Om
p2lo @ [011] 70000~ [111] 350 KOm " [11] 1000m
Dijo KoHueHTpauus & Hopme
DUF PSR i~ Reference control register (&dr - 0x11)
~KoHueHTpauus

|E D[4] Bias polarity =0 Negative, =1 Positive
02 209 o0 [ E’,g?”e';’f‘:"ge s°“'l°e BIAS selection D[3..0}
! % SDiteraly el @ [0000]0%  [0I01]8% ¢ (1010]18%
Intera 2010 DIGLS] | C BOOI1% C @nOj0%  C ponja0%

| Temneparypa 23 rpal | ~ oo B i e Como2 ¢ EiRx o2y
T & [01150% © [11] bypass zero ¢ [0011]4% ¢ [1000]14% ¢ [1101]24%
= C [M006% ¢ [1001]16%
D?F Her HacTpoiiku 4-20 mé,
DEJo
D5|0 [~Mode control register (&dr - 0x12)
D4jo DI7) Input FET shorting ~Maode of operation D2..0}
a0 ru- " [000] Deep Sleep € [110] Temperature msr (TIA OFF)
D2jo 3 " [001] 2-lead ground galvanic cell ' [111] Temperature msr (TIA ON)
D1 IU =0 Disable, =1 Enable ¢~ [010] Standby
DUIQ " [011] 3-lead amperometric cell

W _ [~Hanpsskerue Ha cencope, B
o777

Pucynox 8.8. Bun nporpammel BeiOpana 3aknaaka Ynpasiaenue LMP91000.

Bakmaaka ympasienune LMP91000 MoeT HCIOAB30BATBCSA  TOJNBKO IS
anexTpoxumudeckux BJI. OtoOpakaercs nHpopManus, moaydenHas ot b1 (BeiaeneHo
6J1e1HO-3€eTIeHbIM) aHaATOrMYHO 3akiaake kaHan BIIC. B 61eaH0-T01y00M BBIICICHAH
nHpopmanus mpeaHazHaYeHHas ISl IPSMOro yrpaeieHus: Mukpocxemoi LMP91000,
K KOTOpPOW TOJKIIIOUYEH OJJIEKTPOXUMHUYECKH ceHcop. JlaHHas 3akiagka He
pEeKOMEHAyeTC s A NCIIONB30BaHMsA, IIPEAHA3HAUYEHA IS pa3pab0TINKOB
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!HachoﬁKa 6nokos gartuvka ®CT-03B1

Yerpoiictea USE I Kanan BMNC I lazosan HacTporka 61 | Moayne ynp. LMPS1000 }

=101 x|

CocToanue umuratopa 61
naru

p7[0
D80
050
D4l

D3j0 YerarosuTe HoBOE cocTosHue I CH4 TepmMoxuMUYeckUil 'l Koa: 0:01

D2{0

Hosoe cocToaHue umuratopa B [ YeraHosuts Tun (ras)

D1jo KoHueHTpauua & Hopve P Naru KanuGpoBKkU

DU|1 Pafiouui pesxut D2 [~ 6bin oTCPEN KOHUEHTPAUMM AanasoHa 2
D1 [T 6bin oTCpEn KOHUEHTPaUMM

’ Hanpsskerue nuTaHua 736 B ‘ DO [~ 6bin oTcpen Huna

’ MpUHATO NaKeTos g ‘ I~ DYMCTUTE YUCAD NPUHATBIX NAKETOB O6HoBUTE YeTaHoBUTE I

MNapamerpel EEPROM - razosan HacTpoiika umuraropa b1

‘ I'Ipumenmbl W %

’ PaccornacosaHue ckopocTi |+DE| %

MNapamerp 0x00

Hanpsasxerue Ha cencope, B | 1.2500 31 ‘ npuMeﬂwbl Ig'gggg B‘ HanpaskeHue oTcTpena Hyna 0,0000 B |

~Mapamerpel 0x01,0:02

*ST_TZGW o6 [ BRI o6 HanpsixeHue oTcTpena KoHUEHTpaUMM 00000 B
. # 3HaueHWe OTCTPENEHHOM KOHUeHTpauMM (0,00 of. %
0,00 % anMeHlﬂbI 0,00 o
i Mapamerper 0203,0:04 000 o
Mopor 1 curHanuzauw - cpataTeiBaH1e ! 06. %
[ IEhmepaina +20 [rpaaC | _ﬂm’ I"OU rpaa.C Mopor 1 curHanusauuy - oTKAYEHE: 000 of %
[~ DWWk MOaYNS AETHMK: [~ 3anaHue owutku n e
ST i Napamerpel 0x05,0:06 T
p7|0 D7 ": e Hacrpa;m ;ﬁﬂ M Mopor 2 curHanuzauuy - cpataTeiBaH1e 000 o6 %
g: g gg r ::MQ::E: HK:crpo::arEasﬂ Mopor 2 cUrHanU3auWK - OTK AYEHWE: 000 of %
D40 D4 | aBapus Harpesatena i~ Mapamerpel 0x06,0:07
D30 D3 [~ aBapua ceHcopa TEMNepaTypb! Hanpsixerie oTcTpena KoHUEHTpaWAM 2 00000 B
D2|o D2 |~ aBapua rasoBoro ceHcopa 3HaueHIe OTCTPENEHHOM KoHUeHTpaurn 2 (0,00 of. %
D10 D1 |~ HeT cBAsM C rasoBbiM CEHCOPOM
DDIU DO |~ HM3KOE HanpakeHue Ha exaae B s I

Pucynox 8.9. Bux nporpammsl BeiOpana 3aknaaka Umurarop B/I.

3aknagka Mmurtatop B/l oToOpaxaercs ToJbKO Npu noakimtoueHun Tecrep A-
unrepdeiica. [IpennasHadyena /st 0TOOpaKeHHs TEKYIEro COCTOsIHUSI umMuTatopa bJ]
U W3MEHEHHE ero mnapamerpoB. PaboTaeT eciy MOJaHO THUTaHHE HA JIMHUIO
untepdeiica umuratopa bJI.

10 TPAHCITIOPTUPOBAHHUE U XPAHEHHUE
10.1 VYnakoBanusile TAM uw MK MOryr TpaHCIIOPTHPOBATHCA B  KPBITHIX
KEJIE3HOJOPOIKHBIX BaroHax, B 3aKPBITHIX aBTOMallMHAaX. VYcnoBus
TPAHCTIOPTUPOBAHUS OCYIIECTBISAIOTCS 10 yeioBusaM xpanerus 5 mo 'OCT 15150.
10.2 Mpu norpyske, neperpy3ke u Boirpy3ke TAW u MK noymkHbI coOMI0AaTHCS
MepbI IIPEIOCTOPOKHOCTH, YKa3aHHbIE B BUJIE TPEAYIPEIUTEIbHBIX HAIIIUCEH Ha Tape.

49



PaccranoBka u kpemnenne TAWM u MK B TpaHCHOPTHBIX CpEeACTBAaX JOJKHBI
HCKJII0YaTh BO3MOXKHOCTD MX IIEPEMEIICHUS.

10.3 TAU u MK nomxHBI XpaHUTBCA Ha CKJIaJaX B YIAKOBAaHHOM BHIEC Ha
cremtaxax B ycnoBusax xpanenus 1 mo I'OCT 15150.

11 CBUAETEJBbBCTBO O ITPUEMKE

Tectep A-unTepeiica:

Mopnynb KaauOpOBKH:

COOTBETCTBYeT TexHu4yeckuM ycioBusim TY BY 100162047.041- 2017 u npusHaHbI
TOIHBIMH K DKCIUTyaTallHH.

[Jara Bbimycka MII

Tloanuce nuia, OTBETCTBEHHOTO ®.N.0.
3a MPUEMKY
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I'APAHTHUMU U3I'OTOBUTEJIA

1 U3rotoBuTe s rapaHTUPYET COOTBETCTBHUE BBIITYCKAEMBIX
u3zenuil TpeOOBaHUAM TEXHUYECKUX YCIOBUN TIPU COOJIIOICHUN
MOTpeOUTENEM YCIOBUN HKCIUTyaTalliH, TPAHCTIOPTUPOBAHUS U
XpaHEHUS.

2 U3roToBUTENH paccMaTpUBAET MIPETEH3UH K KAUeCTBY U
KOMIUIEKTHOCTH M3/IeJIHS IIPU YCIOBUU COOIIOICHUS TOTpeOUTEIeM
MpaBmJI, yCTAHOBJIGHHBIX HACTOSALIUM MacrnopToM. B cinyuae yrepu
nacnopra 0e3B03ME3HbI PEMOHT WJIM 3aMEHa BBILIEAIIETO U3 CTPOs
W3JIEJIHS U €r0 COCTABHBIX YacTel He MPOU3BOAUTCS, U MPETCH3UU HE
MIPUHUMAIOTCSL.

3 T'apanTuiiHbIi cpok uznenus - 18 mecsies. ["apaHTUIHHBINA
CPOK MCUHCIISIETCS C MOMEHTA Niepeiadun u3enus norpedurento. Ecium
JIeHb Mepeavu ONpPeAeTUTh HEBO3MOXKHO, ITOT CPOK UCUUCISIETCS C
JIaThl BBIITYCKA U3JIEIIHSL.

4 TIpu oTka3ze B paboTe WK HEMCIIPABHOCTH U3/IENUS B IEPHOA
NeNCTBUS rapaHTUHHBIX 0053aTeIbCTB MOTPEOUTENEM JOJIKEH OBITH
COCTaBJIEH AKT.

5 B cniydyae 6e3B03ME3HOTO YCTpaHEHUSI HEJJOCTATKOB U3IETHUs
rapaHTUIHBINA CPOK HA HETO MPOJJIEBAETCS HA IEPUOJ], B TCUEHHE
KOTOPOTO M3/IeJINE HE UCIOJIb30BATIOCh. Y Ka3aHHBIHN Mepuol
HCUHUCIISIETCS CO JTHA MpeAbsABICHUs nNoTpeduTeneM TpeboBaHuit o
0€3B03ME3/IHOM YCTPaHEHUHU HEIOCTATKOB, 0 JAHS BbIAUU €ro 10
OKOHYaHUH PEMOHTA, a €CJIM MOTPeOuTeNb 3a BhLAAYeH n3enus
CBOEBPEMEHHO HE SBUJICS, /IO JHS YBEIOMJICHUS MOTpeduTesns 0o
OKOHYaHUM PEMOHTA.

6 IIpu 6e3BO3ME3THOM YCTPAHEHUH HEJIOCTATKOB W3S
IIOCPEACTBOM 3aMEHbI KOMIUIEKTYIOIIETO U3/1EIUs WIIK COCTABHOM YacTH
OCHOBHOTO M37IeJusl, Ha KOTOpPbI€ YCTAHOBJICHBI TapaHTHITHbIE CPOKHU, Ha
HOBBIE KOMIUIEKTYIOILIEE U3/ENINE WA COCTAaBHYIO YaCTh OCHOBHOI'O
W3/1e/IMs YCTAaHABIMBAIOTCS TAPAHTUNHBIE CPOKH TOM XKe
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IIPOJOJKUTENBHOCTH, YTO U HAa 3aMEHEHHBIE, KOTOPBIE UCUUCIISAIOTCS CO
JIHSI BBIIAYM TOTPEOUTEIIO U3EIHS 10 OKOHYaHUH PEMOHTA.

7 I1pu 6€3BO3ME3THOM YCTPAHEHUU HEJJOCTATKOB
M3rOTOBUTENIEM JEIAeTCsl OTMETKA B [IACIOPTE Ha U3JeNue JINOo
oopmIsieTcss JOKYMEHT, MOATBEPKIAIOIINI 0e3B03Me3THOE
YCTpaHEHUs HENOCTATKOB.

8 'apaHTUIIHOMY PEMOHTY HE NOJUIEKAT IPUOOPHI, UMEIOLINE
MeXaHUYECKHE MOBPEKACHUS WM HAPYIIEHUS TNIOMOUPOBKHU.

9 g n3nenuii, He MOUIekKAIIUX TapaHTUIHOMY PEMOHTY,
U3rOTOBUTENIEM YCTAHOBJICH FapaHTUHHBIM CPOK I1OCJIE PEMOHTa 3
Mecs1a Ha 3aMEHEHHBIE JIETaNIH.

10 Pexnamanyy U3roTOBUTENIO IPEABSBIISIIOTCS B IOPSIIKE U
CPOKH, YCTAaHOBJIEHHBIE IEHCTBYIOIUM 3aKOHOAATEIbCTBOM
Pecniy6nuku benapych.

11 ITo Bompocam rapaHTUHHOIO PEMOHTA U MOCIErapaHTUIHOIO
O0CITy’)KUBaHMsI ClIEAyeT 00palaThCsi K U3TOTOBUTEIIO 110 aJIpecy:
220026, r. Munck, yin. XKumyHoBuua, 2B, 2 stax (M301MpOBaHHOE
nomemienue 13), komu .13-1 HITOJJO "®APMDBK". Ten/daxc (017) 250
22 12.
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Ipunoxenne A

Cucrema koMaH1 oOMeHa ¢ OJIOKaMH JATYNKOB

‘anmkad 1031 & HOQHUITIO BUHISOHAHHEOS M HHTedIHIHON BHHIHAWEH OMITELHINK —

‘MHITBEHIRHIND 2010d01 HHHIREHE M 903MJ 0490881 BH ¥30d10BH auHIHRdX —

‘HHMEEHIRHIND g0Jodol XIHHALE0H 1A BHHaMIgad quodiHoN —

‘BIHAHOUM 0} oJomaAdurodinon uunediHanHoN anHadamey —
:13egKRaN2390 ¥ d0IHA0 HIHHINSIHAITEAROET 3qe1000 W304) & 1HKdalo) BXHRLEY TLATOT

‘(rorkarariondn uraa) wodanmAs 1 HaUeAHTHY auHaraeds —

‘79 umprAom HnHIAdY 0 analIMafomuesd —

‘{(godoanad xmianumuzondal yulY) edodHad CIOHINAIHAIIEAROLE] FUHEIH I WaHHAXEJIEH auHargedus —

‘(rafarorfondu uuoa) mararegades auHaraedul —

‘(radarorfondu uIda) gV ¥ BHHELHI BUHIXEIEH qrodIHON —

{(gz-0) ¥W 0Z-p eouaddarru waodioen aunaneds u (gz-0) ¥ 0Z-p Aouad dalHy AMOgOIOIEHE O XMHHEY ARelHd —

7 eunl AouaddalHu on DI I HAMQO —
:1aedHhalJ2g0 BHHANaedIA THATOT]

‘BARRLEY BuAom (T WodolesnpuIHaTY

parapraraduo [7q mu], HOIOIEHCHBIHI 0 [7q arnarudodu @ oxawol Luitoxd ‘(JoxQ doleNHPUIHATH) BI0ILH BUATON H (JONHRLEY XMHIICAINANIILHH
HaMHIGEL 3 HHAL01381000 g (T dolenuduIHaTH) exuhlel Buion (goxQ dorexuduinary) uHarGedi4 BUATOM &M LHOLIOD EXHRLEY Nong

Y/q qrrarron seHnwe diodyy ‘1

1d4£0-1LDO® HOMMLLEY HINE YOI JHHILrge Ul g

53



[7q 270Xd BH FHHELMI aHHKEOIRH 30HHAKHHOL [= BWdoH 0= - [0]Q
EXHRLER WarAR0M 3 HeBdd LaH [= ®wdoH (= - [p]g wododHad WIS THET SEXRIEET 0 uepao LaH 1= ®wdoH o= - [1]Q
BI0JEH WAKATOW 2 HEBEd 13H [= BMdoH g= - [1]Q edooHa) DIOHAEIHEITEXROET aroongeduonan = endoH o= - [z]q
paatasai = - [z]Q 1ad{redammiar edooHad draoHaRdIoNaH [= BWdoH 0= - [£]Q
paatasai = - [£]Q praledadied 9100HgedIoMaH [= BHdoH 0= - [#]g
(E200BH M0L HOMA0Q) BI0JEH Bdiarud auHadodes [= ®wdoH 0= - [¢]g {79 exmodLIeH FEHROQHIMIO [= EWdoH g=- [¢]Q
paatasaip=- [¢]Q [7q wuod1oeH 13K = BmdoH )= - [9]Q
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