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BBEJIEHUE

Hacrosimiee  pykoBOACTBO MO  AKCIUTyaTallMM M MACHOPT  SABJISIIOTCS  JIOKYMEHTOM,
YIOCTOBEPSIOIIMM OCHOBHBIE [TapaMeTPhl U TEXHUYECKUE XapaKTepucTuku razoananuzaropa [1KI-4-K-
MK-C (ucnonuenus [IKI'-4-K-MK-C-2A, T1KT"-4-K-MK-C-4P-2A).

Hacrosiiee pykoBOJACTBO MO OSKCIUTyaTallud W TAacloOpT IO3BOJSIOT O3HAKOMHTHCS C
YCTPOMCTBOM W  MPUHOUIIOM  pabotel  razoananmm3atopa  [IK[-4-K-MK-C  (ucnonHenwue
[TIKI-4-K-MK-C-2A, TIIKI-4-K-MK-C-4P-2A) u yCraHaBIMBalOT TpaBWIa €ro SKCIUTyaTaluH,
COOJII0/ICHHE KOTOPBIX 00ECTIEYNBAET MO IEpP)KaHUE €ro B IIOCTOSHHON TOTOBHOCTH K paboTe.

[IpuGop BeImyckaercst corsacHo TY 4215-004-70203816-2009, mumeer CBUACTEIBCTBO 00
yrBepkaeHur thna cpeacts m3mepenuin RU.C.31.010.A Ne 36737/1 wu 3apeructpupoBaH B
I'ocynapctBeHHOM peecTpe cpenctB uaMmepeHuid mox Ne 26329-09; cooTBeTCTBYeT TpeOOBaHUSIM
HopMatuBHBIX gokymeHToB ['OCT P 52319-2005, TOCT P 51522.1-2011.

B xoHCTpyKIMIO, BHEIIHUN BU/I, JJIEKTPUUECKHE CXEMBI U MPOrpaMMHOE obecriedeHune npudopa
MOTYT OBITh BHECEHBI HM3MEHEHHsS 0€3 MPEeABAPUTEIILHOTO YBEIOMIJICHHUS, HE YXYAIIAIOIINE €ro
METPOJIOTHYECKHUE U TEXHUYECKUE XaPAKTEPUCTUKU.

[TpaBa Ha TOMOJIOTHIO BCEX IMEYATHBIX IUIAT, CXEMHBIC PEHICHHS, TPOrpaMMHOE 00eCIieYeHHEe 1
KOHCTPYKTUMBHOE MCHOJIHEHHE NpuHauiexkat uzroropurennto — OAO “IIpaktuk-HL] ”. KonupoBanue u
HCIOJI30BAHNE — TOJIBKO C pa3pelIeHNs U3TOTOBUTEIS.

B cnywyae mepemaum mpubopa Ha Japyroe mpeAnpusTve Wid B JIpyroe moapasaeicHue it
JKCIUTyaTallud WJIM PEMOHTA, HACTOAILIEE PYKOBOACTBO IO JKCIUTyaTallMM M NAaclopT MOJJIekaT
nepenaye BMecTe ¢ mpubopoM.
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2.1

HA3BHAYEHUE U3JIEJIUA

[Tpu6op IIKI-4-K-MK-C mnpeana3zHadeH sl HENPEPHIBHOTO (KPYTIOCYTOYHOTO) M3MEPEHUs,

PETUCTPALIMU U PETYIUPOBAaHUS KOHLIEHTPALUU KUCIOPOAA.

Fa3oaHaﬂH3aTop MOXET HUCIIOJb30BAaTHCA B PA3JIMYHBIX OTPACIAX IIPOMBIINIJICHHOCTH, CEJILCKOI'O

XO35H>1CTB21, MCIUIHUHC, SOHCPIrCTUKCE.

TEXHUYECKHUE XAPAKTEPUCTUKU U3JAEJINUA U YCJIOBUA

IKCIIVIYATALIUU
TexHuueckue xapakTEpUCTHKH MprOopa npuBeeHs! B Taduuue 2.1.

Tabauya 2.1 TexHUYECKUE XapaKTEPUCTUKU

HaumeHoBaHue napamMeTpa, eIMHUIbI H3MEPEHUs 3HavyeHue
Jlnama3oH u3MepeHus: KOHIICHTPAIK KUciopoaa, % 00. ponu
Bapuant 1 ot 0 1o 30
Bapuant 2 ot 0 10 100
AOGCOIIOTHAS OTPEUTHOCTh U3MEPEHHS KOHIIEHTPAIMK KHCIOPOa IPH
temneparype 20°C, % 06. gonu
Bapuanr 1 0,4
Bapuanrt 2 +1
[TocTrosiHHAs BpEMEHH YCTAHOBJICHHS IIOKA3aHUA KHCIIOPO/Ia,
cek, He OoJree 30
PexoMenyemslii pacxos raza B mpeoOpazoBaTesix ¢ MPOTOYHON ot 0,1 10 0,3
KaMepou, MY/ MuH
KonnuecTBo Touek aBTOMaTHUECKON CTATUCTUKH 30000
Hanpsoxkenne nutanus 220+22 B, 50+1 I'ng
ITorpebisiemass mpubOpoM MOIHOCTE, BT, He Oosee 15
JlyimHa kabest AJis MOAKITIOUEHUST U3MEPUTEIIBHOTO TTPeodpa3oBarTeis K
M3MEpUTENbHOMY OJIOKY, M, HEe Ooee 1000
WuTepdeiic cBs3M ¢ KOMITBIOTEPOM RS-232, RS-485, USB
Jnmuna muHum cBs3u RS-232, M, He Oonee 15
Jnuna muaum cBs3u RS-485, M, He Oonee 1000
Jlnuna muaun csizu USB, M, He Oosee 3
HarpyzouHasi cnocoGHOCTh perne 7A npu 220B

TOKOBBIN BBIXOT:
Jlmana3oH H3MEHEHUS BBIXOJHOTO TOKa, MA

4...20,0...5;0..20

JIMCKpeTHOCTh N3MEHEHUS BBIXOJTHOTO TOKa, MKA 19.5:4.9;: 195
MakcuManabHOE CONPOTHUBIIEHUE HArpy3ku, Om 300; 1000; 300
Macca 010ka u3mMepeHusi, Kr, He 6oee 1,0
['aGaputHble pa3Mepsl OJI0Ka U3MEPEHUS C YUETOM MPUCOEIUHEHHBIX
pa3peMoB, MM, He Ooliee 178x180x75
Macca nu3mepuTenbHOro npeodpasoparens, Kr, He Oojee 0,4
["abaputHbIe pa3Mepsl U3MEPUTENBHBIX IPEoOpa3oBaTenei,
MM, He OoJiee
NITK-01 30x190,5
NITK-01-M8 30x%203,5x100(M8x1)
HIIK-01-M16

30x203,5x80(M16x1)

* Jlmarma3oH u3MepeHus H30BITOYHOTO IaBIICHUS MpeoOpa3oBareIeM

WTIZL-02, arw. 0...25
*Kiacc TOYHOCTH U3MEPUTENBHOTO Ipeodpazosarens nasnenus UI1- 05
02 ’
Macca npeoOpasoBarersi JaBJIeHUs, KT, He Oojee 0,4
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HaunmenoBaHmue nmapamerpa, € IMHUIbI U3MEPCHUSA

3HaueHue

["aGaputHble pa3Mepsl U3MEPUTENBHBIX ITpeoOpa3oBarTeseit
JABJICHUS, MM

UII-02 @32x130 (M20x1.5)

WUITJ]-02-M8 96x140(M8x1)

UIIJ-02 -M16 D77x140(M16x1,5)
Cpennuii cpok ciyxObl, JIET, HC MEHEee 5

* - MOXET OBITh U3MEHEHO T10 3aKa3y

VYcnoBus SKCIUTyaTaliuy IpUBEACHBI B Ta0HUIE 2.2

Tabauya 2.2 Y ci0BUs SKCIUTyaTalluK

HaumeHnoBaHue nmapameTrpa, eIMHUIbI H3MepeHHs

3HaueHue

PabGouue ycioBust MpUMEHEHHsI 0JI0KAa U3MEPCHUS
- TemIiepaTypa Bo3ayxa, °C

- OTHOCHUTEJIbHAS BIAXKHOCTb, %o

(6e3 KoHeHC AU BIIATH)

- armoc(epHoe naienue, klla

ot munyc 40 10 mmoc 50
ot 10 1o 95

or 84 no 106,7

Pabouue ycinoBusi mpuMEHEHHUS U3MEPHUTEILHOTO MTPeoOpa3oBaTes
- Temmeparypa Bo3ayxa, °C

- OTHOCHUTE/ILHAS BIIAXKHOCTD, %

(6e3 KOHCH AU BJIATrH)

- atmocdepHoe naBieHue, klla

ot munyc 20 go mioc 50
ot 10 1o 95

ot 84 no 106,7

*Paboune ycIoBHs M3MEPUTEIBHOIO IPE0OPa30BaTENs AaBICHHSA
- Temmeparypa Bo3ayxa, ‘C

- OTHOCHUTEIIbHAS BIAKHOCTh, %o

(0e3 KOHEeHCalH BJIark)

- armocepHoe nasnenue, Klla

OT IuTIoC 5 110 twiroc 50
ot 10 1o 95

ot 84 no 106

Paboune ycinoBust COeTMHUTENBHBIX KaOenei
- Temmeparypa Bo3ayxa, °C

- OTHOCHTEILHAS BIIAXKHOCTD, %

(6e3 KOoHJeHCalNK BIIaTH)

- armoc(epHoe maBienue, klla

ot munyc 40 go mtoc 60
or 10 mo 95

oT 84 no 106,7

* - MOKET OBITh U3MEHEHO 10 3aKa3y

BHUMAHME !!!

CopepxaHne MEXaHMYECKUX M arpecCUBHBIX INPUMECEW B OKPYKAIOLIEH M KOHTPOJIUPYEMOM

cpene (xymopa, cepsl, pocdopa, MBIIIBIKA, CYpbMbI U WX COCIUHEHHI), OTPABISIIONIUX DJIEMEHTHI
JaT4yhKa, He TOJDKHO MPEBBIIATh caHuTapHble HopMbl corsacHo 'OCT 12.1005-76 u yposus ITIK.
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3 YCTPOUCTBO U NIPUHIIUIT PABOTBI

3.1  V¥YecrpoiicTBo npudopa
[Ipubop coctrour w3 OJIOKA H3MEPEHUS U TMOJKIIOYAEMBIX K HEMY HW3MEPHUTEIbHBIX
npeoOpaszoBareNei, COeTMHIEMBIX ¢ 0JIOKOM M3MEpPEHUS YATUHUTECILHBIMA KA0CIsIMU JTMHON
10 1000 meTpos.

3.2  Baok usmepenust

3.21 KoHcTpykuus 0J10Ka
biox w3MepeHuss M3roTaBIMBAETCs B IUIACTMACCOBOM KOpPIyce€ B HACTOJILHOM BapuaHTe. Ha
JTUIEBOM TaHeNu OJIOKAa PACMOJIOKEHBI JJIEMEHTHI YIpaBICHUS W WHIWKanuud. Ha 3anmHei
MaHeIU PAaCIoaraloTcs pa3beMbl JUISI TOJKIIOUEHUS HW3MEPHUTEIBHBIX IpeoOpa3oBaTeliei,
pa3beMBbl BBIXOJIOB YETBHIPEX pejie, Pa3beMbl JBYX TOKOBBIX BBIXOJIOB, pa3beéMbl MHTEp(deEiicoB
RS-232, RS-485, USB, neprateinb npe1oXpaHuTelIs.

3.2.2 JIuneBas maHeJb

Buemnuil Bua auieBoii naHeny npuBesieH Ha pucyHke 3.1a, 6.
~ ~

FA3OAHAIIU3ATOP KUCIIOPOfA MKI-4-K-MK-C

~
N - N - agng/o
a ol gl®
US| S A o
OABINEHUE KOHUEHTPALIUA ~
Bri6op
N R )
N NN
AN .
5 6 1 8
Pucynox 3.1a Bun nuuesoit nanenu npubopa [1KI-4-K-MK-C-2A
1 Kuomnka/ Uugukarop "Cerp" 5 Kuomka Q
2 Unmukatop “/laBiaenune”
6 Knomka \\f
3 Unaukarop “Konuenrpanus”
4 T'pynma cBeToanoa0B “EqnHuIbI 7 Kuorka |ewser
KOHUeHTpanumn” ()
P 8 Knormka |20
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Pucynox 3.16 Bun nuueBoit nanenu npudopa [1KI-4-K-MK-C-4P-2A
1 Kuomnka “Cerp”
8 Kuomnka
2 Unpukarop “/laBjienune” N
3 Ungukarop “Konuenrpanus’”
4 Nnnukarop “Ilapamerp” 9 Kunonka | \7
5 I'pynma cBeroanonos “EAUHNIBI KOHIEHTPaUUu” 10K iy
6 I'pynma cBeToanoa0B “Bouixoanl ” U
7 Ceeronuojisl nepecuera “Kanassl ynpapiaeHus” s
11 Kuomka

Knonka/Ceromnon “Cerb” HCHOMB3YETCS I BKJIIOYCHUS/BBIKIIOYCHHUS TpUOOpa W IS
0TOOpa’KeHHsI BKIIFOYEHHOT'O COCTOSIHUS ITpUOopa.

WNunukartop “/laBjieHue” CiyX T 1Ji OTOOpaKeHUsI 3HAYCHUI JJaBJICHUS B pEXKUME U3MEPEHMUS,
a Takke Juisg 0003HaueHMsI BU/a apaMeTpa Mpu YCTaHOBKE (M3MEHEHUH).

Nunukatop “KoHueHTpauus” ciyKuT A 0OTOOpa)XeHHsI 3HAUEHUN KOHIIEHTPALMU KUCJIOpoAa
B pPEeKUME M3MEpEHMs, a TaKkKe Uil OTOOpakeHUs LU(PPOBOro 3HAYEHHUs NapameTpa MpHU €ro
YCTaHOBKE (M3MEHEHUN).

I'pynna cBetoanonoB “EQMHMIBI KOHIEHTPAamuu” 0003HA4yaeT TUM E€AMHUI] OTOOpaKeHUs
KoHUeHTpauuu Oz, KOTOPbIE BHIBOIATCS HA MHIUKATOP.

Knonku | /R | (“Yeennuenne”) u | | (“Ymenbmenne”) vcnonssyrorcs JUI TIepeMelleHUS
/\ g

110 MEHIO U ISl BbIOOpa omniuil paboTsl mprubopa; U3MEeHeHHs IM(PPOBOTro 3HAUEHUSI KaKOT0-JIn00
napameTpa IpH €ro yCTaHOBKE.

Jlnst KHOMOK V u Q B NpuOOpe MpelyCMOTPEH PEeXHUM aBTOIOBTOpA, MPH KOTOPOM

OJIHOKPAaTHOE Ha)XkaTHe U OTIyCKaHHE KHOIKHU MPUBOJIUT K U3MEHEHUIO Ha 1 eqUMHUIy MJIaALIero
paspsaa. B To xe Bpems urTenbHOE (30ech u Oanee «OnumenvHoe» osnauaem ne meHee 2
CeKyHO) Ha’kaTue OJJHOM M3 KHOIOK IPUBEJET K YCKOPEHHOMY H3MEHEHUIO YUCIIa.

Knomnka HCIOJIB3YCTCA I ICPEMCIICHUA 110 MCHIO U IJIA BLI60pa OIITUI pa6OTBI an/I60pa.

Knomnka WCTIONB3YEeTCS ISl IHUKJIMYECKOTO WM3MEHEHHS CAMHHUI] OTOOpa)KeHUs

KOHILIeHTpauuu. [Ipu 3ToM Tekymas eIMHUIA MOJCBEYMBAETCA COOTBETCTBYIOIIUM CBETOINOIOM
u3 rpynnbl "' ENMHUIbBI KOHUeHTpanun' .
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I'pynma cBeTOIMOI0B — MHAWKATOPOB JIMHUIA yrpaBiieHUs “BbIX0AbI” CIYXHUT Ui 0TOOpaskeHUs
PEKMMOB  yNpaBJIECHUS BHEIIHUMH YCTPOWCTBAMM, W CHUTHAJU3UPYIOT O BKIIOYEHUHU
COOTBETCTBYIOIIUX BBIXOJHBIX YCTPONCTB.

HNunukatop “IlapaMeTp” CyXUT JJIsi OTOOpaKEHUS COCTOSIHUS KaHAJIOB yIIPABIICHHUS.
I'pynna cBerommonoB “Kananbl ynpaBieHusi” 0003HayaeT COOTBETCTBYIOIIMH —KaHAJ
yIpaBieHUs, COCTOSIHUE KOTOPOTO BHIBOAMUTCS HA MHIUKATOP.

3.2.3 3anusas naHeab
Buemnuit Bz 3aiHel naHeny npubopa MpuBeIeH Ha pUCYHKE 3.2.

NMPEOBPA3OBATEJb NPEOEBEPA30OBATEJIb 0.5A
FA30BbIN OABJIEHUA

1 2 L] teb

RS-232 | usB | RS-485 1 2 3 4 5 6
A B J_ I'/'I r/'| r/'| r/'| T—(—})—T 'F(—:-»)—T

o)) B e

b WWWW‘—’WWI

/ /. S e e
e i y / /
3/ L 5/ 8" 9”7

Pucynox 3.2 3annsis manens npubopa

1 Pa3znem “IIpeoOpa3oBatennb 'azoBblii” 6 CereBoii IHYp

2 Pazwvem “IIpeoGpa3oBaresn JlaBienus” 7 CeTeBolt MpeJOXpPaHUTENb

3 Pazwem “RS-232” 8 Beixob! pene (TOJIBKO A1

4 Pazwem “USB” ucnosHenus [MKI-4-K-MK-C-4P-2A)
5 Pazwvem “RS-485” 9 ToKOBBIE BEIXOIBI

Pazvem “IIpeoOpa3zoBareib Ta30BbIi” CIYXHT JUIsI TOAKIIOYSHHUS MpeoOpazoBatens K
npubopy. CBs3p npubopa ¢ npeoOpaszoBareneM ocyulecTBisiercs 1no uHtepdeiicy RS-485.
[okoneBka pazbeMa npuBe/ieHa Ha pUCyHKe 3.3.

3 L
1 2
Pucynox 3.3 Pa3bem MoAKIIOUEHUS U3MEPUTEIHLHOTO MpeoOpa3oBaTens
1 - curnan “A” 3 - o0mmii mpoBoJ
2 - curnan “B” 4-+12B

Paznrem “IIpeoOpa3zoBaresib JAaBjeHHs” TpeIHA3HAYCH IS MMOJKIIOUEHHUS TTpeoOpa3oBaTems
naBieHus Kk mpudopy. LlokoneBka pazpema npuBeieHa Ha pucyHke 3.4.
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1 2

Pucynok 3.4 PazbeM noAKIIOUYEHUS U3MEPUTEILHOTO ITpeoOpa3oBaTers

1 — TokOBBIN cUTHAN 3 - OOIIMIA TPOBOJ
2 — TOKOBBIA CUTHAI 4-+12B

Pazpem “RS-232” npennasHadyeH s NOAKIIOYEHHS mTpubopa mo umHTepdeiicy RS-232
KOMIIBIOTEPY WJIM HHOMY KOHTposuiepy. LlokoneBka pa3bema puBEACHA HA pUCYHKE 3.5.

1234 5
N,
71 1\
6 78 9

Pucynok 3.5 Pazpem noaximtoueHus mpubopa K Komnbrotepy no RS-232

2 — curnain RD muann RS-232

3 — curnai TD nunuun RS-232

5 — oOmmii (3emst) RS-232
1,4,6,7,8,9 - He ucnonb3yroTcs

Pazsem “USB” mnpennasHaueH s MNOAKIOYEHUs mpubopa mno uHTepdeiicy USB «k
KOMITBIOTEPY WM HHOMY KOHTpoJutepy. LlokoneBka pa3bema mpruBeieHa Ha prcyHKe 3.6.

USB

2 1

\ g
7 U

3" —J 4

Pucynox 3.6 Pazpem USB (posetka «B»)

1 — nutanue (+5B)
2 — nmuuus D-
3 — nunauns D+
4 — oOmwmii (3emIis)

Pazbem “RS-485” npeanasHaueH i NOAKIIOUEHHUS pubopa B ceTh no uHTepdeiicy RS-485.
[ToxoneBka pazbema npuBeJeHa Ha pUcyHKe 3.7.
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RS - 485

A|B|J_

1 2 3
Pucynox 3.7 Bun pazpema RS-485
1 — curnan A nunun RS-485
2 — curHan B nuaun RS-485
3 — oOmuii (3emirst) RS-485

IloagxmrouaTe HArpy3Ky Ha BBIXOJHBIE DPa3beMBbl pENE CIENYET, PYKOBOACTBYACH CXEMOM:

MpUBEICHHON Ha pucyHKe 3.8.
Rl | _I_C
A :E:I \ - : K Harpyske

pene

—

[
e N

Pucynok 3.8 IloakiaroueHue Harpy3KH K BbIXOAY YIPaBICHHUs

HOKOJ’ICBK& pa3beMa TOKOBOI'O BbIXOJd NPUBEACHA HAa PUCYHKE 3.9.

or

o o
N

1 2
Pucynox 3.9 Pazbem TOKOBOTO BBIXO/1a
1 — TOKOBBIIi CUTHAT
2 — o0 (3emitst)

3.2.4 TlpuHuun padoTsl

3.2.4.1 Unaukanusi u3MepeHuit
M3mepuTenbHblii OJOK CUMTHIBACT HMHGOPMAIMIO W3 H3MEPUTEIBHOrO Tpeodpa3oBaTens u
WHIUIMPYET HAa MHIMKATOpax JIMIEBON maHenu. CBsA3b ¢ M3MEPHUTENBHBIM IpeoOpa3oBaTeieM
Bezgercst mo mmdpoBomy umHTEpdeiicy RS-485 ma cxopoctu 9600 Owmt/c. MHTepBanm ompoca
U3MEPHUTEIBHOTO TPeoOpa3oBaTessi COCTAaBISET OKOJIO OJHOW CEKyHIbl. B 3aBHCHMMOCTH OT
BBIOPAHHBIX CIMHHIl WHIUKAIMKA KUCJIOPOJa OCYIIECTBISET MEpecueT M3 OCHOBHBIX CIMHUII

u3mMepenns  00.% B r/mS. IlepecueT MOKET OCYIIECTBISTHCH C Y4ETOM JABICHHS
aHanmu3upyemoil cpenpl. [Ipu mocraBke npudopa B KOMILIEKTE C JAaTYMKOM JaBlIeHHs, IpHOOp
KOH(UTYpHUpyeTcs U3rOTOBUTEIEM Ha U3MEPEHHE JaBJICHUs aHaTU3UPYEMOU cpeibl IS yUeTa B
IIEpPECYETE €IMHULl KOHLEHTpaluu. B NpOTMBHOM cilydae I0JIb30BAaTENb MOXKET BBOJIUTH
JaBJICHUE aHAIU3UPYEMOU CpeJlbl BpYUHYIO B COOTBETCTBYIOIIUX MEHIO HACTPOMKHU MpHOopa.
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3.2.4.2 Peructpanus u3MepeHui
[Ipn HEOOXOAMMOCTH UCIIONIB30BATh B MPUOOpE (DYHKIUIO PErHCTpaTOpa CeAyeT MpHoOpeTaTh
€r0 B KOMIIJICKTC C IPpOIpaMMHBIM oOecrieueHueM JIs1 KOMITBIOTCPA. I[aHHBIe, IMMOJIYYCHHBIC OT
U3MEPHUTEIBHOTO TPeoOpa3oBaTes, 3aluChIBAIOTCS B SHEPTOHE3aBUCHMYIO IaMSTh OJIOKa C
OnpeneNieHHbIM TepuogoM. Hacrtpoiika mepuoja, CUMTBIBAHME M MPOCMOTP JaHHBIX
OCYIIECTBIISICTCS C MOMOIIBIO POrPAaMMHOT0 00ECIICYCHUSI.

3.2.4.3 Untepdeiichl cBsA3M

C nmomomuipio UPPOBBIX UHTEPPECcOB U3 MprOOopa MOTYT OBITh CUMTAHBI TEKYIIHE 3HAYCHUS
U3MEPCHUsl JIaBJICHHS, KOHIICHTPAIMHM, HAKOIJICHHBIC JaHHbIC W3MEPEHUH, W3MEHEHBI
HacTpolku npubopa. M3mepurtenbHblii 010K MOXKET paboTaTh ¢ KOMITBIOTEPOM WJIM HWHBIMU
KOHTpoJiiepaMu 1o TpeM nudpoBbiM mHTepdeiicam: RS-232, RS-485, USB. [lomyckaercs
MOJIKIIIOUEHUE | pabora Oyoka 1mo BceM uHTepdeiicam onHOBpeMeHHO. CKOpoCcTh 0OMEHa o
untepdeiicam RS-232 u RS-485 nacrpauBaercs nonb3oBarenem B npeaenax ot 1200 xo 115200
out/c. USB unrepdeiic momuepxkuaer crangapt 2.0, ckopocth oomeHa 1o crangapty Full-
Speed. Ilpu pabore ¢ kommboTepoM Tmpubop ompenensiercs kak HID-yctpoiictBo u ¢
onepanuonabiMu  cucremamu  Windows XP u Windows Vista He TpeOyeT ycTaHOBKH
JIOTIOJTHUTEIIBHBIX JAPABEPOB.

3.2.4.4 PabdoTa BBIXOAHBIX yCTPOiicTB (TOIbKO HJs1 ucnoineHusi [IKI'-4-K-MK-C-4P-2A)
M3mepuTenbHbIid OJIOK B KA4eCTBE BBIXOJHBIX YCTPOWCTB MOXKET MCIOJIB30BATh YETHIPE peie U
JIBa TOKOBBIX BBIX0J1a. TOKOBBIE BBIXO/IbI MOT'YT OBITH HACTPOEHBI MOJIb30BaTEIEM ISl pabOTHI B
cTanaapTHbix auanasoHax: 0...5MA, 0...20MA, 4...20MA. PabGora BBIXOIHBIX YCTPOMCTB
ompezeNsaeTcss HaCTpOWKaMH KaHaloB ymnpaBieHus. Kaxaoe BBIXOJHOE YCTPOMCTBO pejie Wiu
TOKOBBIM BBIXOJ] JKECTKO CBSI3aHO C KAHAJIOM VIPABJIEHUS — BBIXOJHOE YCTPOWCTBO 1
yIpaBIsieTCs KaHAIoOM yIpaBieHHus |; BBIXOJAHOE YCTPOMCTBO 2 YIpaBIsSETCS KaHAIOM
yrpaBieHus: 2 U T.A. [Ipy 3TOM KaHan yrpaBlIeHUS MOXKET OBITh HACTPOEH Ha COOBITHS W
U3MepseMblid TapaMeTp J1oboro kaHana usmepenus. Kananer ynpasienus ¢ 1 mo 4 — 3aBs3aHbl
Ha pese, KaHaJbl 5 U 6 — Ha TOKOBBIE BBIXOJbl. PaboTa kaHanma ympaBiieHUS MOXKET ObITh
HACTPOEHA OJIHUM U3 CIEAYIOIIUX CIOCOOOB: BbIKIIOYEHO, JIOSUHECKULl CUSHATU3AMmOop,
cmadunuzayus ¢ cucmepe3ucom (moavko ons pene), cmaouruzayus no IHJ 3axony, nunetinsiii
8b1X00 (MONLKO 07151 MOKOBbIX 8bIX0008). 1Ipu BBIOOPE JIOTUKU cmabunuzayus ¢ 2ucmepe3ucom
(monvko Ona pene), cmabunuzayus no IIHJ] 3axkony, mpuOOp MOMXKET CTaAOWIM3UPOBATh
3aJjaHHbII MapaMmeTp Mo (PUKCHUPOBAHHOMY 3HAUEHHIO, JIMOO MO 3HAYCHMIO, MEHSIOIIEMYCS BO
BpEMEHH 110 nporpamme (mmoapoduee cum. 6.3.3.3, 6.3.3.4).
Jo2uueckuii cucnanuszamop
B pexume pabOThI JOTHYECKOTO CHUTHATM3aTOpa KaHal YIpaBIICHHsS BKIIOYACT/BBIKIIOYACT
BBIXOJTHO€ YCTPOMCTBO MO OIpENeIEHHBIM COOBITHSM B KaHAlax YIpPaBJIeHHUS, AT TOKOBOTO
BHIXOJIa O3HAYaeT MHUHUMYM M MAaKCHMyM TOKa COOTBETCTBeHHO. COOBITHS B KaHajax
yIpaBJIEHUS] MOTYT OBITh CIEAYIOIIME: HapyuleHue HUMNCHe20 Nopo2d, HApYUleHUe 6epXHe2o
nopoza. Bce pa3pemiéHHBIE IS CHTHAIM3aTOpa COOBITHS 1O BCEM KaHAlaM HW3MEpEHUs
JIOTHYECKH CKJIABIBAIOTCS U 00Pa3yIOT JIOTHUECKYIO (DYHKIIUIO PUBEICHHYIO HIDKE:

f =HIIle Punl+ BIlle Penl+ HII2 e Pun2+ BII2 e Pgn2
rae:

HIII1,HII2,BI11,BII2 — coOpITUS HApyILIEHUS HIDKHUX U BEPXHUX MOPOrOB B COOTBETCTBYIOLINX
KaHaax w3MepeHusi; Punl, Pun2, Penl, Psen2 — pa3pelieHHe HCIOJIb30BaHUS COOBITUI
HapyILIEHUs COOTBETCTBYIOLIUX IIOPOTOB.

[Tpumepbl COOBITHIT HAPYIICHUS BEPXHUX M HUKHHUX ITOPOTOB U MCIIOJIb30BAHUS 3TUX COOBITHIMA
JUTSL CHTHAIIM3AIMK TIPUBeIeHbI Ha prucyHkax 3.10, 3.11.
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HNameprembiin Nameprembin

napameTp napameTp
YcTaHoBneHHoe 3HaYeHue

BepXHero nopora
YcTaHOBNEHHOE 3Ha4YeHue

/ HWKHero nopora

I
I
I
I
I
I
;
|
I
I
I CocTtofiHue
1
1
1
1

' Bpewms Bpemsa
I
1
. CocTosHue
I MCNONHUTENbLHOTO WCNONHUTENbHOro
1 ycTpoWncTBa ycTponcTBa
1
BKN | BKAL BKI.
BbIKn. BbIKn. BbIKH. BbIKn.
Bpems Bpemsa

Pucynox 3.10 Co6situs: Hapymenus HII (cnesa), napymenue BII (cripasa)

WamepsieMbii

napameTp
] N D __ BEPXHUIA
I I nopor
] I
I I
I I _
N I I HUXKHUIA
i I | nopor
T I
T I
T T T
. : ! Bpems
I 1 I
L : CocrosHne
: : | MCNONHUTENBLHOrO
| | ) ycTpoWcTBa
gkn! ! Bkn. !
BBIKIT.
BbIKN. T

Pucynox 3.11 ®ynkuus uga = HIT+BII

Cma6uﬂu3auuﬂ cacucmepeiucom

Crabunuzanus U3MepsieMOro InapaMeTpa ¢ THCTEPEe3UCOM IMPHMEHSETCS B ClIydasx, Korja He
TpeOyeTcsl BbICOKAass TOYHOCTh CTaOMJIM3HPYEMOIo MapaMeTrpa, Jubo Korga oOBEKT, Mapamerp
KOTOPOro cTaOmimM3upyercsi (HarmpuMep, KOHLIEHTpAIMs), UMEeT Majoe Bpems uHepuuu. [Ipu
BBIOOpE THITAa pabOTHI KaHajIa YIPaBICHHUS — CTAOMIM3AINS C THCTEPE3UCOM, KaHAITy YIIPaBICHUS
Ha3zHayaeTcss KaHal wu3MepeHus (:000if), mapamerp KOTOporo OyJeT CTaOMIM3UpOBATHCA.
Kaxnpiii kaHan ympaBiieHHS HMEET MporpaMMmy HM3MEHEHMsI CTa0WIM3MpYyeMOro mapaMmerpa BO
BpPEMEHH, 10 3TOW MpOrpaMMe CTaOMIU3UPYEMbIH MapaMeTp JMHEHHO U3MEHsETCs MO TOYKaM
nporpammbl. [Ipumep paboThl KaHana YHpaBICHHWs HACTPOCHHOTO Ha CTAOMIH3AIUI0 C
THCTEPE3UCOM MPUBEJCH Ha pucyHke 3.12.
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U3mepsieMbin
napametp

Crabunusmpyembii .
napametp BepXHUun

rmcrepesunc

nopor

Bpems

I
I
T
I
I
I
1 CocTosiHue

I WUCMOMHUTENbLHOro
: yCcTpoWcTBa

BKI1.

bIKn.

BbIKI1.

Bpems

Pucynox 3.12 Crabunuzanus ¢ THCTEPE3UCOM

Cmaounuzayusn no IIH/] 3axony

Crabunuzanus usMmepsemoro mnapamerpa o [1M]] 3akony mpumeHsieTcsi B cliydasix, KOrja He
MOAXOIUT CcTabuim3anusi C THUCTEepPe3UcoM. PeryiampoBKa YpPOBHS MOIIHOCTH Ie€pelIaBaeMoil
OOBEKTY pEerylIupoBaHUSl ISl PEICHHBIX BBIXOJOB OCYIIECTBIISIETCS METOJOM IIUPOTHO-
umnynscHoi Monynsauuu (ILHUM). Ipu vactpoiike, nepuog LINUM cnexyeT BoIOHpaTh HE MEHEE
YeM Ha JIBa [OPsJIKa MEHbIIE TIOCTOSIHHON BPEMEHHU 00bEKTa 110 IapaMeTpy peryaupoBanus. Jius
TOKOBBIX BBIXOJIOB MMHMMYM M MakCHUMYM MOIIHOCTH COOTBETCTBYET MUHUMYMY U MakCUMyMy
TOKa COOTBETCTBEHHO. YPOBEHb MOIIHOCTH, II€PEIaBa€Mblil OOBEKTY pEryJIupOBaHUs,
onpenensiercst Tpems BBoauMbIMU Kodddunmentamu [MUI-perynstopa Kp,Tn,Td . OcHoBHas
(dbopMyIa pacueTa npuBeeHa HUXKE:

U(t) = K,(e(t) +1/ T, [ edt + T, %}
i}

IIpn BbIOOpe THma paboThl KaHayla ymnpasieHus — cradbunuzauus no I[TMJI 3akony, kanamy
yIpaBJIeHUs] Ha3HauaeTcs KaHal u3MepeHus (JI00o#), mapaMeTp KOToporo Oyzer
craOunm3upoBarbea. Kaxaplii KkaHan yhnpaBieHUS HMEET MporpaMMmy CTa0MIM3HPYEMOro
napameTpa, 1o 3TOH ImporpaMMe CTaOWIM3UPYEeMBbIi MapaMeTp MOXKET JTUHEHHO M3MEHSATHCS BO
BpeMeHu. [Ipumep paboThl KaHama ympaBieHUS HACTPOSHHOTO Ha crabmnm3anuio mo [TH]]
3aKOHY HarpeBaeMoro oObeKTa NnpHuBeieH Ha pucyHke 3.13.
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L WNamepaembin
Crabunuanpyembin napameTtp
napametp

L L& - <
; 1 Bpewms

MOLUHOCTL | 1

nepegasaemas !

Harpesatenio '

Bpems

Pucynox 3.13 Crabunuszauus no [TNJ1 3akony

Jluneiinwtii 661x00

JIuHeHbIN BBIXOJ MCHOJIb3YETCs, KOrJa HEOOXOAMMO IMOIYYUTh BBIXOJHOM TOKOBBIA CHUTHAJ
IOpSIMO  MPONOPLMOHANBHBIA H3MEPSAEMBbIM 3HAYEHHUSM JABJICHHS WIM KOHLIEHTPALUH.
[Tonb30Barenb MOXKET HACTPOUTH JIMHEHWHBIM BBIXOJ Ha TpPU CTaHAAPTHBIX JIMANa30Ha:
0...20mA, 4...20MA, 0...5 MA. COOTBETCTBHSI MAakKCMMyMa U MHUHHMyMa MEXIY TOKOM H
U3MEpSAEMBIX BEJIMYUH TAK)KE MPOrpaMMUpPYIOTCs mojb3oBaTesneM. Ha pucynke 3.14 npusenex

nprUMep HacTpOHKHU Ha uanasoH 4...20MA ¢ rpanunamu 0...100 %.
Usmepsembin
napameTp
(koHUeHTpauun,06. %)
N

100

BbixogHOM TOK,
MA
LT

rd

20

I 4

Pucynok 3.14 Tlpenens! nuzmepenus koHeHTpauuu Oy U BBIXOAHOM TOK
dopmysibl pacueTa BBIXOAHOTO TOKa | B MA 111 3aIaHHOTO MHHHMAJILHOTO PMIN, 3a1aHHOTrO
MaKkCHUMaJbHOrO Pmax u texymiero P 3HaueHUs U3MEPSIeMOTo MapaMeTpa MPUBEICHbBI HUXKeE:

__(P=P mln)_ *16 + 4 , 115 BBIXOZHOTO ToKa 4...20MA,
(P max — P min)
= (P-P mm)_ * 20 , AUt BBIXOZHOTO TOKa 0...20MA,
(P max— P min)
(P — P min)

= - , IUTA BBIXOIHOTrO TOKa 0...5MA.
(P max — P min)
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IlepBuuHbIii Npeodpa3zoBare/ib

KoncTpykuust

Kopnyc m3mepuTenbHONM KaMepbl BBIIOJHEH U3 HEp)KaBeroled cranu. Jlardyuk kuciopona
pacrosaraercsi BHyTpH M3MEPUTENIBHOM Kamephl. BbIBO CUrHana OT JaTdynKa OCYIIECTBISETCS
yepe3 repmopazbeM. Kopryc namMepurenbHOro nmpeoOpa3oBatelis BHIIOTHICTCS U3 JIOPAIeBOTO
CIUIaBa, B KOTOPOM pacIojaraercs neyaTHas 1ara npeoopasoBaTess.

HpuHuun padoTsl

H3mepeHne KOHIICHTpAIMKM KHUCIOPOAAa TMPOU3BOAUTCS C TOMOIIBIO AJIEKTPOXUMUYECKOTO
JATYNKA, BBIXOJHBIM MApaMETPOM JIaTUYMKA SIBJISIETCSI TIOCTOSIHHOE HAIPSDKEHHE, MEHSIOIeecs
MPOMOPIMOHAILHO HW3MEHEHUIO KOHIEHTpamuu Kuciopona. Iluranue mpeoOpazoBarens
OCYILECTBIISICTCS TOCTOSSHHBIM TOKOM C HampspkeHueMm 12B. Bo3MoskHble MoguduKanmu u
rabapuTHBIE pa3Mephl MpeoOpa3oBaTeseil MOAKIIOYAEMbIX K OJIOKY M3MEpECHHs MPUBEACHBI B
tabnuue 2.1. Ha pucynkax 3.15 noka3an BHEIIHMIA BUJT TPe0Opa30BaTENICH.

Ak A0,
@ : AL,

o

1 — — 1 E

L]

Pucynox 3.15 3meputenbHble peoOpa3oBaTeny KOHIICHTPAIHH
NIIK-01, UTTK-01-M8, UITK-01-M16 (110 mopsiaKy ciieBa HaIpaBo)

N3mepurtenbHblii npeodpa3oBaTelib AaBJIeHUSs

Koncrpykuus

W3mepuTenbHblil mpeoOpa3oBaTesb BhITYCKAETCSA B IUIUHAPUIECKOM METANINYECKOM KOpIIycCe,
B KOTOPOM HaxOAMTCS IMeyaTHas IulaTa. B 3aBUCMMOCTH OT MCIONHEHHs HpeoOpa3oBaTelib
MOJKET BKJIIOYaTh B ce0s MPOTOUYHYIO M3MEPUTEIbHYIO Kamepy C JIByMs IITylepaMu JHOO
OJIMHOYHBIN mTyHep. Mcnonnenus npeodpasoBareneil NpuBeAeHbI Ha pucyHke 3.16.

15



Omxpvimoe Axyuonepnoe Obuecmeo & Ten/Daxc (499) 731-10-00, 731-77-00
«lIpaxmux-HIL]» (495) 651-06-22, (495) 506-58-35
Www.pnc.ru, e-mail: pnc@pnc.ru

I
!
I
l
|

'ﬂ — —

o— | /o {

Pucynok 3.16 VI3ameputenbHbie MpeoOpa3oBaTeI JaBICHUS
UITA-02, UTTA-02-M8, UT1-02-M16 (1o nopsaxy cjieBa HarpaBo)

3.4.2 IlpuHmun paéoTsl

[IpeoOpasoBarenn  naBi€HHUsS  HMMEIOT  MEMOpaHHBI  TNEpPBHYHBIA  IpeoOpa3oBaTelb,
npeoOpa3yrounil nepenaj JaBieHHs KOHTPOJIUPYEMOM Cpellbl OTHOCUTEIIBHO aTMOC(epHOro
JaBJICHUS. DJICKTPOHHBIA MOYJIh Ha MEYaTHOW IJiaTe mpeodpasyeT M30BITOYHOE TaBJICHUE B
YHU(PUIIUPOBAHHBIM TOKOBBIM curHan — 4...20MA, KOTOpbIA mepenaércs HU3MEpPUTEIbHOMY
0si0Kky. [Ilutanue npeoOpazoBaTeliss OCYLIECTBISETCA OT U3MEPUTENBHOIO 0JIOKAa HAIPSKEHUEM
12B moctosHHOro TOKa. VMHTepBam ompoca mpeoOpa3oBareisi COCTaBISET OKOJIO OJHOMN
cexyHbl. [locTossHHas BpeMeHN U3MEPEHNUs JaBlIeHUs He O0ee MATH CeKYH/I.
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MEPBI BE3OITACHOCTH

[Ipubop BBHITIOJIHEH B COOTBETCTBHHM C TpeboBaHusmu Oe3omacHoctu 1no ['OCT 12.2.007.0,
I'OCT 12.2.007.14.

[To cnocoOy 3amuTHl YeloBeKa OT MOPAKEHUS 3JICKTPUUECKUM TOKOM MPUOOP OTHOCHUTCS K
kiaccy 1 TOCT 12.2.007.0.

[Ipn skcrmlyatalud W TEXHUYECKOM OOCTY)KMBAaHWU HEOOXOJUMO cOOI0JaTh TpeOoBaHUs
I'OCT 12.3.019-80, "IIpaBuiia TEXHHYECKOM IKCIUTYaTAIlMH 3JIEKTPOYCTAHOBOK MOTpeOuTeneit"”,
"[IpaBuiia TeXHUKH O0€30TTACHOCTH IIPH SKCILTYaTaIlMU JIEKTPOYCTAHOBOK MOTpeOuTeneit".

Ha oOTKkphITBIX KOHTaKkTax KJIE€MM NpuOOpa MpU DIKCIUTyaTallud MOXET MPUCYTCTBOBATh
Hanpspkenue 220 B, 50 [', omacHoe AJ1s1 4eJI0BEUYECKOM KU3HHU.

JIroOble TOAKIIOUEHUS K Tpubopy © paboThl MO €ro TEXHUYECKOMY OOCTYKHUBAHUIO
MPOU3BOJIUTh TOJBKO TPU  OTKIOYEHHOM MUTaHUM mpudopa ¥ OTKIIOYEHHBIMU
WCIIOTHUTEIbHBIMUA YCTPOUCTBAMM.

K pabote ¢ mpubopom momyckaroTcs JUla, O3HAKOMHUBIIHUECS C HACTOSIIIUM PYKOBOJICTBOM IO
JKCIUTyaTalluy ¥ aclopTOM.

MNOAI'OTOBKA INPUBOPA K UCITOJIb30BAHUIO

W3Bneur mpubop u3 ymakoBouyHOW Tapel. Ecnu mpubop BHECeH B Temsioe MOMEUICHHE U3
XOJIOAHOTO, HEOOXOAMMO J1aTh MPUOOPY MPOTPETHCS 10 KOMHATHON TEMIIEPAaTyphl B TEUCHUE HE
MeHee 2-X 4acoB.

CoenmuHUTh W3MEPUTENBHBI OJIOK W TEepBUYHBIE MPeoOpa3oBaTeNd COCAMHUTEIbHBIMA
kabemsimu. B crnyuae ecnu ananusupyemasi cpefia MpeArnosiaraeT CoAepKaHue MEeXaHU4YEeCKOU
MBI, TAPOB MAaCJa IPUHATH MEPHI 110 UX YCTPAHEHHIO.

[Ipu HEOOXOAMMOCTH, MOJKIIOYUTh HCIOIHUTEIbHBIE MEXaHU3MbI HIIM UHOE 00OpYyIOBaHHE K
KJIEMMaM pa3bEMOB BBIXOJIHBIX YCTPOWCTB B COOTBETCTBHH 11.3.2.3.

IIpu xomIuiekTauuu mpubopa AUCKOM C MPOrpaMMHBIM OOECI€YeHHEM, YCTAaHOBHUTH €ro Ha
koMmrerotep. [loakmounts ipubop k cBobogHOMy COM-mopty mimu USB-nopTy kommbrorepa
COOTBETCTBYIOLIMMH COETUHUTENbHBIMU Kabemsimu. [Ipu HeoOxoanMocTu paboTsl mpudopa mno
RS-485 wnTepdeiicy moaBecTH JIMHUIO CBS3M K KiieMMaM paszbéMma “RS-485” u coenmnHuTh B
COOTBETCTBUM 11.3.2.3.

Bruttounts ipubop B ceth 220 B 50 't u HaxkaTh KHONIKY «CeThb».

[Tpu BkIIIOYEHHHU MPUOOpPaA OCYLIECTBISAETCS CaMOTECTHPOBaHUE MPpHOOpa B TEUEHUE 5 CEKYHI.
[Ipn Hamuuyuy BHYTPEHHMX HEUCIpPAaBHOCTEH mpubopa Ha MHAMKATOpPE OTOOpakaeTcs HOMEp
HEUCIIPaBHOCTH W pasjgaercs 3ByKoBOM curHain. Ilocne ycnemHoro TecTHUpOBaHUS H
3aBepIICHMs] 3arpy3kd Ha HHIWKATOpE OTOOpaKaloTCs TEKYIIMe 3HAYCHUsS W3MEPECHUU.
PacmmppoBka HeucmpaBHOCTEH TeCTUpOBaHMS M Jpyrux omuOok B pabore mnpubopa
MpUBEJIeHa B pasjee /.

ITocne ucnonp3oBaHMs NMPUOOpPa BBIKIIOYUTH €r0 KHOMKOW «CeTh» U OTCOECIUHHUTH CETEBOM
kabenb ot cetnt 220 B 50 I'm.

JUisi  TOATBEPXKACHUS TEXHUYECKHX XapaKTEPUCTHK H3JeNus HEOOXOAMMO  €XKEroJHO
MPOM3BOIUTE TOBEpKY mpuOopa. Meroanka moBepku mnpuseaeHa B [NPUJIOKEHUU A
HACTOSIIIETO MacropTa.

PexomeHmyeTcsi  €XKErogHo  TPOBOIUTH  CEPBHCHOE  OOCTyXHBaHWe mpubOopa  Ha
3aBO/Ie-M3rOTOBUTEIIE.
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PEKUMBbI PABOTHI 1 HACTPOUKHU ITPUBOPA

O01mme cBegeHus

[Tpu skcmryaranuu npudopa ero GyHKIHOHUPOBAHUE OCYIIECTBISETCS B OJHOM U3 PEKHUMOB:
PABOTA wm HACTPOMKA. ITocie BKIFOUCHUS U CAMOAHATHOCTHKH HPUOOpP HEPEXOIUT B
pexum  PABOTA. HesaBucumo oT pexuma paboTbl NpuOOp  BBIIOJHIET — OMPOC
U3MEPUTENIbHOTO Tpeo0pa3oBaressi KOHILEHTpAlMM U IpeoOpa3oBaressi JaBiIeHUS, BEIET
PETUCTPAIMIO W3MEPEHUH, OCYIIECTBISIET OOMEH JAHHBIMU I10 JIOOOMY M3 TMOJAJIEPKUBAEMBIX
nupoBbIX HHTEPGENHCOB, YIPABIAET BBIXOAHBIMU YCTPOMCTBAMM: peje M TOKOBBIMHU
BbIXoJaMu. Ecim mocne caMOIMarHOCTUKH WM B TIpoIiecce padOoThl MpHOOp HHIUIUPYET
coobmienne “crit err” — panpHeiimas pabota ¢ mpuOOPOM HEBO3MOXKHA, U HIPUOOP MOMIEIKUT
pemonty. Ecnu B mporiecce paboThl mpubOp HHIUIMPYET coolrnenue “No conf” — criemyet
BEPHYTh MPHUOOP K 3aBOJICKMM HACTPOHKaM, B COOTBETCTBUH ¢ 6.3.2.8.

Pesxxum PABOTA

Pexum “PABOTA” sBnsieTcsi OCHOBHBIM 3KCIUTYyaTallMOHHBIM PEKUMOM. B naHHOM pexume
Ha uHAUKaTope “JlaBjieHMe” OTOOpa)kaeTcs TEKyllee 3HAUCHHE MaBJICHUS aHAIM3UPYEMOM
cpensl B atMm. Ha wunmukatope “KonuenTpaumsa” oroOpaxkaercs TeKyllee 3HAaYCHHE
KOHIICHTPAllUd KHUCJIOPOJIa B OJIHOM W3 JBYX BO3MOXKHBIX €IUHUI] u3MepeHus: 00. %o, /v,
Ceeroaunonsl “EAMHNIBI KOHIEHTPANUKH” WHAUIHMPYIOT TEKYIIUE €IMHUIIBI OTOOpaKeHUS
KoHUeHTpauuu. Ceronnonpl “Beixoabl” 0TOOpa)xaroT TEKYIEE COCTOSHUS BBIXOAHBIX pelie -
3aMKHYTO/pa3oMkHyTO. CBeroauonsl “Kanajibl ynpasijieHus:” o0TOOpa)kalOT BBIOPAHHBIN
KaHaJl yOpaBJICHUS, COCTOSHUE KOTOpPOro otoOpaxkaerca Ha unHaukatope “Ilapamerp”.
Nunukatop “Ilapamerp” oroOpaxkaerT pexuMm paOOThl KaHala YIpaBieHUsA. Bo3MoxHbIE
BapuaHThl HHAMKauMu B pesxxumMe PABOTA npusenens! B Tabnuie 6.1.

Tabnuya 6.1 nnukanus B pexxume PABOTA

O0o3nauenune Ha3Banmue JonmycTtumbie KommenTapun
3HAYeHUSs
3Ha4yeHue 3aJaHHOTO
WHuKanums 0.00...10.00 napaMerpa KaHajla JaBJIeHUs
KAHAIJI
JIABJIEHUA kaHalla Brixon mapamerpa 3a
AABJICHUS ---- JOTYCTUMBIN TUana3oH
U3MEpEeHUS
3HaueHHe U3MEPEHHOTO
0,1...99,9 napaMerpa KaHaja
KOHIICHTpPAIUH
KAHAJL Wnpvkanys E .40 OOpBIB IEPBUYHOTO
MN3MEPEHUS Kaxana npeoOpa3oBaresis B KaHaje
U3MEpEeHHUS 110
KOHLIEHTPAILIMU TemmepaType E-02 Beixo mapameTpa 3a HUKHHIA
JMana3oH U3MEpEeHUs
E-03 Brixon mapamerpa 3a BEpXHHIiL
JMana3oH U3MEpEeHUs
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3HaveHue nmapaMmerpa
) pEeryJIMpOBaHMS KaHaja B
999...9999 PEXUME PEryIUPOBAHUS C
UHauKanus rucrtepesucom wiu [TA]]
KAHAJI KaHaa oFF VipaBieHHEe BBIKITIOYCHO
VIIPABJIEHUSA &) | ynpasienus
(pexe) MHIMKaTOp Lo9c Jlorudeckoe ynpasieHue
«lapavierp» [Iporpamma ympaBieHus
StOP OCTaHOBJICHA
hAnd Pyunoii
3HaveHue napaMmerpa
-999...9999 pEryIMpoBaHus KaHaaa B
pexume perynuposanus ¢ [IN]]
Wuanukanus oFF VYnpaBieHue BbIKIOUYEHO
KAHAIJI KaHayia
VIIPABJIEHUA yIPaBJICHHUS Lo9c Jlormaeckoe ynpapuenne
(TOKOBBIM BBIXOJ) WHJIUKATOD StOP TIporpamMma yrpasJeHHs
«IlapameTp» OCTaHOBJICHA
Li nE JInHeHHbI BRIXO/I
hAnd PyuHoii
IMpumeuyanue: D rompko rst ucnonaenus I1IKIM-4-K-MK-C-4P-2A

6.2.2 Tlepex;ouenue equHul 1 Bxoa B pe;kum HACTPOMKA
[TepexnroueHue MexJy €AMHUIAMHM H3MEPEHUs] MPOU3BOAUTCS KHOIKOU . [Ipu sToMm

BI)I6paHHa5[ CANHUIAa HU3MCPCHHA  IMMOACBCUMBACTCA  COOTBCTCTBYIOIIUM CBCTOJHNOJOM.

JnurenbHOoe HakaTue KHOIKU nepesoaut npudop B pexum HACTPOMUKA — noapexum

CAUHAL,

HACTPOWKM OOLIMX MapaMeTpoB mpubopa. uTenbHOEe HaxaThe KHOMKH NEPEBOIUT

npubop B pexuM HACTPOMKA — mojpekuM HACTPOMKH TEKYIIEro KaHaaa yIPaBICHHSL.
Cxema pabotsl mpubopa B pexxume “PABOTA” npuseznena Ha pucyske 6.1.
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Pucynok 6.1 Pexum PABOTA
6.2.3 Bbi0op kaHa/a ynpaBjeHUsl, py4HOe YIIPaBJieHUe BbIXOJIHbIMH YCTPOHCTBaMU.

Knonkoit V IIPOM3BOJIUTCS BBIOOp TEKYIIEro KaHaja YIpaBJIEHUs, MPU 3TOM HHAUKATOP

“IlapameTp” oTOOpaxaeT peXUM pabOThl TEKYIIEro KaHama ynpaBieHus. JlnurernbHbIM

HaXXaTue€M KHOIIKHU \\; OCYHICCTBIACTCA IMPHUHYAUTCIIHBHOC BKJIIOUEHME/BBIKITIOUCHHE

BBIXOJHBIX YCTpOﬁCTB. HpI/IHYI[I/ITCJ'IBHOG BKJIIOUCHHE/BBIKITFOUCHHE BO3MOJKXHO, €CJIM KaHall

yIpaBJICHHUS BBIKJIIOYEH W Ha uHaukatope “Ilapamerp” COOTBETCTBYIOIIAs WHIUKAIUS, CM.
PUCYHOK 6.2.
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Pucynox 6.2 PydHoe BKIIFOUEHHE UCIIOJHUTEIBHOIO YCTPOMCTBA
BTOPOT'O KaHaja yIpaBJeHUs
Jlns xaHajoB pejie BKJIIOYEHHE O3HAUaeT COCTOSHUE «3aMKHYTO», JUISl TOKOBBIX KaHalIOB —
MaKCHMaJbHBIN TOK: B 3aBUCUMOCTH OT HACTpOMKHU KaHana 5 MA unu 20 MA.
Jls kaHaoB pelie BHIKJIIOUEHHE 03HAYaeT COCTOSHUE «Pa30MKHYTO», JJI TOKOBBIX KaHAJIOB —
MUHUMAaJIbHBIN TOK: B 3aBUCMOCTH OT HacTpoiiku kaHana 0 MA nim 4 MA.

6.2.4 Ynpasiienue pa6oToii MporpaMMbl peryJiMpoBaHust
Ecnu kaHan ynpaBieHHs HACTPOEH HA CmabUuiu3ayuio ¢ 2Ucmepesucom Wi cmaouiuzayuio no
ITH]] 3axony M pa3pelIeHo UCIOIb30BaHUE MTPOrPaMMBbI, TO YIPaBIeHHE PabOTOM MPOrpamMMbl:

OCTaHOBKa, 3aIyCK, May3a — OCYILIECTBIISETCA KHOMKOM ﬁ [TepBrIii 3amyck mporpaMMbl B

TCKYyLIEM BbIGpaHHOM KaHaJIC YHpaBJICHUSA OCYHICCTBIIACTCA OAWMHOYHLIM HaAXXAaTHUCM KHOIIKH
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. [Tpu stom unmukatop “Ilapamerp” Menser muaukauuio StOP Ha StAr u yepe3 2

CEKYHJIBI OCYIIECTBIISICTCS 3allyCK MporpamMmbl ¢ e€ mepBoro mara. llpu HeoOXoammocTu
ocraHoBuTh (StOP), mepesanmyctuth (StAr), mocraButh Ha may3y (PAUS) BbImonHEHHE

[IPOrpaMMBbI I10JIb30BaTENb KHOIKOM BeIOMpaeT Tpedyemoe aeiictBue. Pexum naysza He

BBIKJIFOUAET PEryJIMpPOBAHHUE, HO OCTAHABIMBAET CYET BPEMEHM B Iporpamme. Jlns cHATUSA C
peKuMa ays3bl M0JIb30BaTENb KHOMKOW BBIOMpAET pexuM mpoaosnkeHus (Cont).

- - Buibop ———
| Sl ] 2 cex
o | - e S p| nporpammei ¢ > 1= 1= - Mayaa
v ,, ' ,, nepBeoro Lwara ’ ’ ’,_'_
=)
3aBeplueHue - " 0
paboThl il ,- '-' ,'-
- - - nporpamme| ’
Ell
zee [ 2L )
O~
,— , 2 cek r]po,qumKEHMe
—gem g paBoThi
,-'-" ”- nporpammi

Pucynok 6.3 YrpaBneHne nporpaMMOi peryIupoBaHHs

Jlns 3amycka mporpamMmbl BbIOpaTh «3allyCK MPOrpaMMbD» KHOIKON , nocie 2 cex
3a/IEPKKH, pa3laeTcs 3BYKOBOW CUTHAJ, U 3aIlyCK IIPOrpaMMBl OCyLIECTBIsAeTCs. I OCTaHOBA,
nepesanycka, IpoJoHKEHHs IporpaMMbl BEIOpaTh COOTBETCTBYIOLIYIO OIIINMIO KHOTIKOW .

BLI6paHHa$I ONIrA aKTUBHUPYCTCA aHAJIOTUIHO «3anyCKy IporpamMMmaI».

6.3  Pexunm HACTPOUKA

6.3.1 Pexum HACTPOMKA npenasHaueH JUId 3a1aHAs U 3aIlNCH B YHEPrOHE3aBUCHMYIO TIAMATH
npubopa TpeOdyeMbIX NMpH KCIUTyaTallud MapaMeTpoB HW3MEPEHUs U YIpaBJICHUs. 3aJaHHbIC
3HAYEHHUS apaMeTPOB COXPAHSIOTCS B MaMATH MpUOOpa Mocie OTKIYEeHUs MUTaHus. Pexxum
HACTPOMKA nenutcs Ha 1Ba TOAPEKMMA: HACTPOika OOIIMX TapamMeTpoB Ipuéopa H
HAaCTPOMKa KAHAJIOB PETYIUPOBAHMS.

6.3.2 Hacrpoiika 001ux napamMeTpoB
6.3.2.1 Bxog B HacTpoiiky oOIIMX MapaMeTpoB NpHOOpa OCYLIECTBISAETCS JIUTEIBHBIM Ha)KaTHEM

Bbibop

KHOTIKH | comona] -

Hactpoiika oOmmx napameTpoB MpuOopa BKIIOYAET: HACTPOMKY CETEBOTO

azpeca, HACTPOMKYy ckopocTu oOmeHa 1o wuHTepdeiicam RS-232 u RS-485, nHactpoiiky
3BYKOBOM CHUTHAJIM3allMM, HACTPOMKYy IIOpOrOB, HACTPOMKY KOHCTaHT (JaBICHMHM AJs
KOHIICHTpAIlMK), BO3BpaT K 3aBOJICKUM HacTpoiikam. CxemMa HAaCTpOWKH OOIIMX IMMapaMeTpoB
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npubopa npuBeseHa Ha pucyHke 6.4. 3amuch U3MEHEHHBIX 3HAUeHUI MPOU3BOIUTCS HAXKaTHEM

KHOIIKH |B=eor [ OTKA3 OT BHECEHUS N3MEHEHUIN U BO3BPAT HA BEPXHEE MEHIO — KHOIIKOM .

BuiGop
eauHIL,

Paboma | zeex

A
eanHMY
0 -' - ( CeteBoii
’ ’, ” Lap,pec npubopa
Kd
- ’- | CkopocTh
- e obmeHa
’ _’ | ¢ npudopom
- e - Hacrpoiika
'- '- '— '-' [ 3ByKFC))BOl71
’_”_ ’_’ | CUrHanuaaumm
eauHuY
,_ - ’_- [ HacTtpolika
11 ] [ noporos
d e
eauHuY
[asneHwne
| aHanuanpyemoro
raza
i = [ Bosspar K
- ‘e e 3aBOJCKUM
'_”_’ | - L HacTpolikam

Pucynok 6.4 Pexxum HacTpOWKH 0OLIMX apamMeTpoB mpudopa

6.3.2.2 CerteBoii aapec
CeteBoii agpec HE0OX0aUM ISl pabOTHI MPUOOPa C KOMITBIOTEPOM B COCTABE M3MEPHUTEIBHON
CEeTH, COCTOsAIICH 13 ABYX WiH Oosee mpudbopoB. HacTpoiika ceTeBoro agpeca mpou3BOAUTCS C

A, Y
MMOMOUIBI0 KHOIOK u B COOTBETCTBHHU C PUCYHKOM 0.5. 3amuch KHOMKOU ,

Bbi6op
% %
OTKa3 OT U3MEHEHMM . CereBoli aspec MOXeT mpuHUMaTh 3HayeHus ot 1 mo 9999 B
3aBUCUMOCTH OT KOJIMYECTBA IPUOOPOB B CETH.
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’-’,-“- - » I-"_-"- appec npuGopa
1...9999

Pucynox 6.5 Hacrtpoiika cereBoro aapeca npubdopa

CxopocTb 00MeHa
CkopocTb 0OMeHa mpudopa ¢ KoMIbIOTEpoM 1o uHTepdeiicam RS-232 u RS-485 mMoxer ObITH
BbIOpaHa u3 cienyrouux 3Hadenuit: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

A [
out/c. YcraHOBKa 3HAYEHUS IMPOU3BOJUTCA C IIOMOIIbIKO KHOIIOK nu . 3ammch

o o |eanmnu

KHOIIKOH , OTKa3 OT UIBMCHCHUU .

' I
- . L o

_l — 1 20200000

1200...115200

Pucynox 6.6 Hactpoiika ckopocTi oOMeHa

3ByKOBasi CHTHAJIU3ALMSA

B mpubope Bo3MOXHa HacTpoWKa 3BYKOBOW CHUTHAIM3ALMU IO HECKOJIBKUM COOBITHSIM:
peakuus Ha cOoii B pabore mnpeoOpa3oBaTelisi, NpPU HAPYLIEHUU TOPOrOBBIX 3HAYCHHM
U3MEpSIEMBIX IapaMEeTpOB, 3BYKOBOE COINPOBOXKJEHHE HakaTHsd KHOMOK. (Cxema MEeHIo
HACTPOIKHU 3BYKOBOM CHTHAJIM3AlMM MTPUBEICHA HA PUCYHKE 6.7:
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Pucynox 6.7 HacTtpoiiku 3ByKOBOM CHUTHATH3AIIN

BximroueHue/BEIKITIOUCHUE 3By1(0BOfI CUTHaJIM3allui OCYHICCTBJIACTCA C IMOMOIIBIKO KHOIIOK

BuiGop /\ \/
[ ], A u A\ , KaK IoKa3aHo Ha pucyHkax 6.8 —6.10.

Lo —
ooz L

= &

PucyHOK 6.8 BxitoueHue/BBIKIIOUCHHE CUTHAJIM3alU IIPU HAKATUH KHOIIOK
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‘:: rJr—— 0N

cr| =

Pucynox 6.9 BxirodeHne cUTHaIM3allMA HAPYIIEHUSI TIOPOTOB
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Pucynox 6.10 BxiroueHue curHaiuzammu cOost mpeodpa3oBares

6.3.2.5 Hacrpoiika noporos
Hactpoiika noporoB mo3BOJsi€T YCTAaHOBUTh JJIsl KaXIOr0 IlapamMeTrpa [JBa IOPOTOBBIX
3HaueHUs - BepxHee (BepXHUil mopor — “Up”) unu HukHee (HkHUN nopor — “L.0”). Iloporu -
9TO BEPXHAS U HUXKHSISI TPAHULBI JOIYCTHUMOTO M3MEHEHHs COOTBETCTBYIOILEH BETMYUHBI.
[Ipu mpeBbIIeHHH MapaMeTpOM BEPXHETO MOopora WIM CHWKCHHU HU)KE HIDKHETO Iopora B
J1r000M M3 MapamMeTpoB IpUOOp 0OHAPYKUBAET 3TO COOBITHE U BBIJAET 3BYKOBOW CUTHAI, €CIIU
3BYKOBAsl CHTHAJIM3aIMsl BKItoueHa. [Ipr3Hak HapylmeHus mopora MOXeT OBbITh UCIIOJIb30BaH B
KaHaJie yIpaBlIeHuUs, €ClId HACTPOUTh €ro Ha JIOTMYeCKui curnanusatop cm. 3.2.4.4 u 6.3.3.3.
Cxema HACTPOIKHU MOPOTOB MpUBeAeHAa Ha pucyHkKax 6.11 u 6.12. [To okoHUaHMH HACTPOHKH

Bbitop
CAVHULL
HOpOFOB BBIXO0/J B MCHIO BerHCFO ypOBHSI HpOI/ISBOI[I/ITCﬂ HaXXaTHUEM KHOIIKHA . .

. -C
CirJ

YcTaHoBKa Homepa napameTpa (1- gaeneHue 2- KOHUEHTpaUWs) U Homepa nopora (1 nnu 2)

—

!

/L
-—

|4

A =

L B
l Lt

L

Cl'.D

«J | 2]

-

A A A

- |

YcTaHoBKa 3HaueHws nopora (ans napametpa 1 o1 1.0 go 2.0, ans napameTpa 2 ot 0.0 ao 100.0)

[

I1.1
YBenuueHwe 3HaueHus

[

1. 1

YMeHbLUEHWE 3HaqeHus

Pucynox 6.11 3aganue moporos
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Pucynok 6.12 Tlone HacCTpOHKU OPOTOB
1 — mapamerp (1- gaBieHue, 2- KOHIIEHTPAIIU)
2 — Homep nopora (1, 2)
3 - Bun nopora (L0 — HwxHuUH, UP - BepxHUii)
4 — 3HaueHue nmopora

6.3.2.6 Hacrpoiika KOHCTAaHT — BBO/ /IaBJICHUSI
HacTpoiika KkOHCTaHT HeOOXoAMMa, B CIy4yae €ClM JaBJICHHE aHAIU3UPYEeMOHl cpenbl
oTIIMYaeTcss oT arMocepHoro. 3HaUCHUS JTaBIICHUS BBOIATCS B aOCOFOTHBIX (OTHOCHTEIHLHO
Bakyyma) atmochepax. Ecnu mpubop KOMILIEKTyeTCs AATYMKaMU JaBlEHUS, TO JIABJICHHE
MOKET OBITh M3MepeHO aBToMaTHuecku. [lns storo 3Hayenuwe Ctl.l ciemyeT ycCTaHOBHTH
HYJIEBBIM WM OTPHUIATEIILHBIM, W NPUOOpP OyAeT HCIOJIb30BaTh JIABJICHHUE, HW3MEPEHHOE
JATYUKOM.

[y

3apaHuwe paBneHus rasa (1- B MecTe U3MepeHusi 2- nepecHeTHas To4Ka)
BeiGop l
PAY NA
-
_,| L1 13
Co . LC 1.0
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Pucynok 6.13 3ananue naBieHus aHAIM3UPYEMOTo ra3a

6.3.2.7 Hacrpoiika KOHCTAHT — KaHAJI IaBJICHUsI
Koncrantsl Ct1.3 u Ctl.4 ucmomb3yroTcst As pacdera JaBJICHUS U3MEPSIEMOTO JTATYUKOM.
JaBneHust BbpIUHCIsieMOE MPUOOPOM JOHKHO OBITH B aOCONIOTHBIX —aTMocdepax
(oTHOCHTENBHO Bakyyma). Hampumep, mist qatunka n3beitounoro nasienus Ha 1MIla ctl.3=
1.0, ctl.4= 9.87 Ilpu HEOOXOOUMOCTH IOJIb30BATEIb MOXKET KOPPEKTHPOBAThH IMOKa3aHUS
JnaTyuka napiieHus MeHss kodddunmentsl Ctl.3 u Ctl.4 ucxons w3 Toro 4yrto naBiieHue P
paccuuThIBaeTcs o Gpopmye:
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(P =P min)
P max — P min)

P=ctl.3+ctl.4x (

rjae Pmax u Pmin — MmakcuMaabHOE ¥ MUHUMAJIbHOE H3MEPSAEMOE IATUNKOM JIaBJIICHUE B
a0COJTIOTHBIX aTMocdepax.

6.3.2.8 Bo3BpaT K 3aBOJICKHM YCTAHOBKaM
BosBpar HacTpoek mpubopa K 3aBOJACKMM YCTaHOBKAaM OCYILECTBIISICTCS, KaK IOKa3aHO Ha
pucyske 6.16: YES — BepHYThCSI K 3aBOJICKUM YCTaHOBKaM, NO — 0TKA3aThCsl OT BO3BpaTa.

{
ICC

QoL —— 110

Ve

I

Pucynok 6.14 Bo3Bpar K 3aBOJICKUM YCTaHOBKaM

KpOMe 9TOro, BO3BpAT HACTPOCK K 3aBOACKHM YCTAaHOBKaM MOKHO IIPOU3BECTU

OJIHOBPEMEHHBIM Ha)KaTUEM KHOIIOK u npu BKIodeHuu npubopa. Ilocie

aKTUBAllUM TPOLEAYpPhl BO3BpaTa K 3aBOACKUM HACTPOMKAM BCE H3MEHEHUS BHECCHHBIC
MOJIb30BaTEIEM B KOHGUTYpaIHI0 Tprdopa cOpachIBatOTCS O HACTPOEK, C KOTOPHIMU MPUOOp
MOCTAaBIISICS TOJB30BATEN0, 3aTeM MPHOOp WHHUIMUPYET MpOIenypa CaMOIUArHOCTUKH H
Bo3Bpamiaercs B pexxum PABOTA.

6.3.3 Hactpoiika KaHaJ0B peryJiMpoBaHuUs
6.3.3.1 Bxoa B HacTpoiiKy KaHAJIOB PErYJIMPOBAHUS OCYIIECTBISETCS [UINTEIBHBIM Ha)KaTHEM KHOIIKH

Bbibop

. ITocne Bxoja B pexXMM HAacTpauBaeTCsl KaHAJl PETyJIMPOBAHUs, KOTOPbIM ObLT BHIOpaH B
pexxuma PABOTA. Hacrtpoiika KaHajaoOB peryjavpoBaHMs BKJIIOYAEeT: BBIOOP BXOJHOTO
napaMerpa peryJupoBaHUs (JIaBJI€HHE WIM KOHIIEHTpAlMs), BHIOOp JIOTMKK pabOThl KaHaia,
HACTPOMKY NPOrpaMMBbl PETYJIUPOBaHUS.
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Pucynox 6.15 Pexum Hactpoiiku KaHajla peryIupoBaHUs

6.3.3.2 BpIOOp BXOAHOr0 MapameTpa
Bri0opom BX0HOTO mapameTpa onpesenseTcs Mo KakoMy napamerpy OyJIeT OoCyLIeCTBISAThCS

yrnpasieHue — 1o aasienuto ¢l.1 wim no konuenrtpaiuu cl.2.

—>

: l'l'

':=

=

- ! ) - -

L 1.1 L 1.0

Pucynox 6.16 Hactpoiika BXOJHOTO ITapaMeTpa KaHayia yrpasieHus (pele)

. TOKOBOrO BBIXOJIa KPOME 3TOrO 3aJaeTcsl Auarna3oH BbixogHoro toka 0...5 mMA, 0...20
MA, 4...20 MA.
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Pucynox 6.17 Hactpoiika BXOZHOTO MapaMeTpa KaHasla yrpaBieHHs (TOKOBBIN)

6.3.3.3 Jloruka padoTsl
Jloruka paboThl KaHaJIa YIIPABICHUS 3a7a€T TUI YIPABICHUS: GbIKIIOUEHO (803MONCHO PYUHOE
pecyiuposanue), 102ULeCKull CUCHAIU3AMop, CMaduiu3ayus ¢ 2UCmepesucom (moabko Ois
pene), cmabunuzayus no IIH]] 3axony, aunetinwlii 661X00 (MOILKO O/l MOKOBLIX 8bIX0008).
Memto BbIOOpa TOTUKU MIPUBEIEHO HA pucyHKax 6.18, 6.19.
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Pucynok 6.18 Bwi6op noruxu paboThl KaHaja yrpaBieHus (pene)
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Pucynok 6.19 Bpi6op noruku paboTsl KaHaja ynpaBieHus (TOKOBBII BBIXOJT)

Jozuueckuui cucnanuzamop
B MeHt0 HacTpoWKM JIOTMUECKOTO CHTHAM3aTopa IOJIb30BATENb OIPEACNeT, M0 KaKUM

COOBITUSAM (HapylIEHUsIM IOpOroB) OyAeT cpabaThiBaTh BBIXOJHOE YCTPOMCTBO KaHaja
yrpaBieHusi. MEHIO HACTPOMKH JIOTHYECKOTO CUTHAIN3AaTOpa MPUBEIeHO Ha pucyHke 6.20.
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Pucynok 6.20 Hactpoiika TOTHYECKOTO CUTHAIM3AaTOpa

Pazpemienne/3anper peaknuuu Ha HAPYIICHHE TOPOTOB IPOU3BOJIUTCS B COOTBETCTBHH C

pucyHKoM 6.21.
] P
I, 1.1 i
4

1 2 3
Pucynox 6.21 CtpykTypa HaCTpOHKH JOTHUKU

1 — xanan uzmepeHus

2 — mapameTp (1- maBienue, 2- KOHIICHTPAIIKA)

3 — Homep nopora (1-nepBblii, 2- BTOpOii)

4 — paspemenue (0n), 3amnpet (OFF) peakiiuu Ha cOOBITHE
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Cmabunuzayusn c cucmepeszucom (moavko 0na pene)
IIpu BBIOOpE cmabunusayuu c 2cucmepesucom, TpeOyeTcs BBOJA BEIMYMHBI TUCTEpe3uca B
COOTBETCTBHE C PHUCYHKOM 6.22. 3ajaHue mapamerpa peryJupoBaHMs U JOTHKH €r0 W3MEHEHHS

MIPOU3BOUTCS B COOTBETCTBUU € 6.3.3.4.
— = e
BenuunHa
’ , ’_ ,- '-”- -,,- rectepesuca

- ‘- e T

[ ] 0.0...9999

----‘

Pucynox 6.22 Hactpoiika BeIUYHHBI THCTEpPE3UCA

Cmaounuzayusn no I1H/] 3axony

[Ipu BeIOOpPEe cmabunuzayuu no I[IHMJ] 3axomy, Tpebyercs BBOA kodddummentor I[11]]-
perynaropa B COOTBETCTBHE ¢ pucyHkamu 6.23, 6.24 3amgaHue mapameTpa peryJupoBaHUS U
JIOTHKH €T0 U3MEHEHHUS IPOU3BOIUTCS B COOTBETCTBHUH ¢ 6.3.3.4.
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Pucynok 6.23 Hactpoiika koa¢purmentos [TNI-perynstopa (pene)
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Pucynox 6.24 Hacrpoiika kosddurmentor [T I-perynsropa (TOKOBBIN BBIXO.)
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Obosnauenue Tosacuenue 3nauenus
8 MeH1o

Pcof [Iponopunonaneuelii ko3 dunuent [TUI-perynsropa
IcoF Wuterpansuelii koappunment TN /I-perynstopa

dcoF Huddepenunansubiii koopdunuent [T1/]-perynastopa
Prd IIepuon xBantoBanus [I1/[-perynsaTopa B ceKyHIax
LoP JIy1s1 TOKOBOT'O BBIXO/1a HYDKHHM MPEJIEN OTUOKH

[I-perynsaropa
Hi P J1J11 TOKOBOT'O BBIXOJ]a BEPXHUI Mpeaes OUTHOKU

[I-perynsaropa

Jluneiinwlit 6v1x00 (MOIBLKO 0711 MOKOGBIX 6bIX0008)
[Ipu BBIOOpPE HUHelHO20 8bIX00a, TpeOyeTcs BBOJ 3HAYEHUN COOTBETCTBYIOIIUX MUHUMAIBHOMY
Toky (L0 P) u makcumanbaomy Toky (Hi P) coorBeTcTBUM ¢ pucyHkom 6.25.
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’_ , 1 —» ’_ ,_ [] ' aHaueHve —

-100...100
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Pucynok 6.25 Hactpoiika JIMHEHHOT0 BBIX0/1a

YT1oObl HACTPOWTH JIMHEHHBIA BBIXOJI Kak Ha pucyHke 6.26 B Lo P 3amwmceiBator 0, B Hi P
3armceiBator 100.

Usmepsembin
napameTp
(koHUeHTpauun,06. %)
'

100

BbIxogHOM TOK,
mMA

>~

7

I 4 '20
Pucynox 6.26 [Ipumep HaCTpOWKH JIMHEHHOTO BBIX0/1a
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6.3.3.4 HacTpoiika nporpaMMsbl yipaBJieHHs
MeHI0 HAacTpOWKHM NpOrpaMMbl YIPaBICHHS MO3BOJIET 3a4aTh CIEAYIOUIHE HapaMeTphl:
NOCMOANHBIN NApAMemp pe2yIupo8anus, NPUHAK UCNONb308AHUS NPOSPAMMbL, HOMEDP NePEO20
waza npocpammul, Homep NOCieOHe20 uaza NPopammbl, YCio8ue OKOHUAHUE NPOSPAMMbL, 8600
npoepammul. CTpyKTypa MEHIO MpeCTaBiIeHa Ha pUCyHKe 6.27.
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Pucynok 6.27 MeHI0 HaCTpOWKH POTpaMMBbl YIIPaBICHUS
ITocmosannvlii napamemp pezynuposanus

3HaueHue MapameTpa YIpaBiCHHs, MPUMEHSETCS MpH PEeryJlupoBaHUM 0e3 MPOrpaMMbl
yIpaBJICHHUS.
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Pucynox 6.28 BeneHue ocTOSHHOTO NapaMeTpa PeryJIupoBaHus

Hcnonwvzosanue npozpammasl

Pasperiraer/3anpeniaer MUCMONIb30BaHUE MPOrpaMMbl peryinupoBanus. [Ipu pasperienun (0N)
UCIIONIB3YETCSI MapaMeTp PeryJIupoBaHUs W3 TPOTPaAMMbl PETYJIUPOBAHUS U HM3MEHSETCS B
sanpere  (OFF) wucmomb3yercs nocmosmuwili  apamerp

COOTBETCTBUU C HEW.
peryinupoBaHusl.
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Pucynok 6.29 BximtoueHne/BbIKIIIOUEHNE PETYIUPOBAHUS 110 IIPOrpaMMe

Homep nepgozo (cmapmoeozo) wiaza/nomep nocieonezo wiaza

[IporpamMma perynupoBaHusl TpeAcTaBisieT coboil MaccuB u3 508  suyeek,

KOTOpbIE

MOJIb30BaTeNh MOXET CBOOOAHO ompeneisaTh. llpu wHcmonbp3oBaHUHM TPOrpaMMbl  TPUOOP
HAYMHACT BBHITIOJHEHHE MPOrpaMMbI ¢ TiepBoro mara (PStr) mocmenoBarensHO 10 MOCIEIHETO

mara (PStP), nns kaxnoro kaHana yrnpaBieHUs! NEPBbIM U MOCIEAHUN 1Iard UHAWBUAYaJIbHBIE,
a MaccuB 508 siueex — oOLIHiA.
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Pucynok 6.30 3aganue cTapToBOTO I1ara nmporpaMmmsl
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Pucynox 6.31 3ananue nociaenHero 1mara nporpamMmmsl

Yenosue okonuanusa npozpammor

[To moCTHKEHHIO MPOrpaMMOi IOCJIETHEro Iara MOJIb30BaTelb MOXKET HACTPOUTH PaboTy
KaHaja yHOpaBleHUS CIEAYIOIUM 00pa3oM: OCTaHOBKAa MporpamMmbl (Ha UHAMKATOpe
“IIAPAMETP” ungunupyercs StoP, perynupoBaHue  BBIKIIOYEHO); IPOAODKEHUE
peryaupoBaHusl MO TapaMmeTpy IMOCJIEAHEr0 Iara MporpaMMBbl; TEpe3anycK IPOrpaMMbl
PEryJIMpOBaHUs; B IIApaMETP PEryIUpOBAHUS 3arpyKaeTcsl 3HAYCHUE NOCMOAHHO20 TTapaMeTpa,
10 KOTOPOMY IIPOJI0JDKAETCA peryiupoBanue. MeHIo 3a/laHus YCJIOBUN OKOHYAHUS POTPAMMBI
MPUBEICHO HA PUCYHKE 6.32.
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Pucynox 6.32 MeHI0 HaCTpOWKH YCIOBHI OKOHYAHHSI TIPOTPAMMBbI
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Beoo npozpammur

[Iporpamma peryiMpoBaHusi TpeAcTaBIsieT coboi MaccuB 3 508  siueex, KOTOpBIE
M0JIb30BaTEIb MOXKET CBOOOAHO ompeaensaTs. OnuH mar (syeiika) mporpaMMbl MpeACTaBIseT
co00il CTPYKTYpy M3 Tpex MapaMeTpoB: IapaMmeTp peryiaupoBanus (Par), Bpems BbpIxona Ha
napametp (SEtL), Bpems ynepskanus mapamerpa (HoLd), cm. pucynok 6.33. 3a BpeMst BbIX01a
Ha TapaMeTp TeKyllee 3HaYeHHEe IapamMeTpa peryJupoBaHUM JIMHEHHO MEHSETCSl OT 3HAYCHUs
napaMerpa NpeAblAylIero Iara K 3HaueHHUI0 MapaMerpa TEeKyIero mara. MeH0 HacTpoWKU
IIPOrpaMMbI IPUBEIEHO Ha pUcyHke 6.34.
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Pucynox 6.33 TI'padudeckoe mpecTaBiIeHHE Iara mporpaMMel
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Pucynok 6.34 MeH10 HaCTpOHKH IPOTrPaMMBI
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7 BO3MO’KHBIE HEUCITPABHOCTH U CIIOCOBBI UX YCTPAHEHMUSA

Omxpvimoe Axyuonepnoe Obuecmeo
«IIpaxmux-HIL]»

7.1  Crucok BO3MOKHBIX HEUCIIPABHOCTEH M CIIOCOOOB UX yCTpaHEHUs IpuBeAeH B Tabmuue 7.1.

Tabauya 7.1 Bo3MOXHBIE HEUCTIPAaBHOCTH

HeucnpasHocTs,
BHEIIIHEe NIPOsIBJICHHE

JlomoTHUTENbHBIH
NMpU3HAK

Bo3mo:kHas NnpuinHa

Cnoco0 ycTrpaneHus

[Tpubop He BKITIOYaeTcH,

[TpuGop He BKIIIOYCH B

Bxrounts ipubop B

uHaukatop «Cerby» HE CeTh CeTh
TOpHT. Heucnpasen YcraHoBUTH
NIPENOXPAHUTEIID. HCIIPABHBIN
MPEAOXPAHUTEIb

Muraet coo6muienue test

OTCTaroT Yachl

Pa3pspxena Oatapes

3ameHuThb OaTtapero

0 1 1 npoJoKeHNE peabHOTO IIMUTAHHUS YaCOB IMUTAHMS, THAI
3arpy3Ku BpEMEHU peagpHOr0 BpEMEHU CR2032
Muraer cooOuienue HeucnpaBrocTh PemonT
test 02... test 05 u MU3MEPUTEIILHOTO OJI0Ka U3MEPUTEIIHHOTO
BMECTO IMOKa3aHHI npubopa Onoka
coobuienue Crit err
Coobmenne E-01 wmm He noaxmrouen [IpoBeputh
E-40 BMecTo noka3aHuii npeoOpa3oBareib MOJIKIIOUCHUE
npeodpasoBares

OOphbIB Kabenst CBA3H

3aMeHHTh Kalelb,

puodop — PEMOHT Kabest

U3MEPUTEIIBHBIN

npeobpaszoBarenb

HewucnpasHocTtb Pemont

npeoOpazoBarers npeoOpazoBarens

Coob1meHus Henomyctumeie DKCIUTyaTHpOBaTh

E-02 umm E-03 YCJIOBHSI DKCIUTyaTalluu npeoOpa3zoBaresb B

npeoOpaszoBaTens COOTBETCTBHH II. 2.2

HewucnpasHocTtb Pemont

npeoOpazoBares npeoOpazoBaresns
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«lIpaxmux-HIL]» (495) 651-06-22, (495) 506-58-35
Www.pnc.ru, e-mail: pnc@pnc.ru

MAPKHUPOBAHME, INIOMBUPOBAHUE, YIIAKOBKA

Ha nepennei maneian u3MepUTEIBEHOTO OJI0Ka HAHECEHA CIICAYIOIIast HH(POPMAIHSL:
HauMEHOBaHKE MPUOOpa

TOBAPHBIN 3HAK MPEINPHUSITUSA-U3TOTOBUTEIS

3HaK YTBEP)KJCHHS TUIIA

Ha 3anneii manenm n3MepuTeIbHOTO OJIOKA yKa3hIBACTCS:

3aBOJICKOM HOMEp U J1aTa BBIITYCKa

[TnomGupoBanue mpudopa BHIMOIHACTCS:

y U3MEPUTEIBHOTO 0JI0Ka MpUOOpa - ¢ HIKHEH CTOPOHBI KOPITyca B OJJHOM, JINOO B IBYX
KPETIeKHBIX caMope3ax.

y U3MEPUTEIBHOTO MPeoOpa3oBaTest - MECTO CTOTIOPHBIX BUHTOB.

[Ipubop 1 ero coctaBHbIC YaCTH YIAaKOBBIBAIOTCS B YIAKOBOUHYIO Tapy — KAPTOHHYIO KOPOOKY,

AWK, 4€X0JI NI MMOJIUATHJICHOBBIN TTAKET.

XPAHEHUE, TPAHCIIOPTUPOBAHUE

[Ipubopel XpaHAT B KapTOHHOW KOpPOOKE, B CIEIUAIBHOM YIAaKOBOYHOM YEXJIC WU B
MOJIMATHUIICHOBOM TMAKeTe B CYXOM IPOBETPHMBAEMOM IOMEIICHUU, MPU OTCYTCTBUHU MapoOB
KHUCJIOT U JPYTUX €IKUX JIETYYMX BEIIECTB, BBI3BIBAIOIIMX KOPPO3UIO, TIPH TEMIIepaType OT
mwitoc 5 go mmtoc 40 OC u oTHOCHTENBHOI BIaXHOCTH OT 30 1o 80 %.

TpancopTupoBaHue TOMYCKAeTCs BCEMH BHJIAMH TPAHCIOpPTAa B 3aKPBITHIX TPAHCHOPTHBIX
CpeacTBax, 00eCcIeuynBaIOIINX COXPAHHOCTh YIAKOBKH, IPU TeMIiiepatype oT Munyc 50 °C 1o
mwnoc 50 °C 1 OTHOCHTEIBHOI BIaxHOCTH 10 98 % npu Temneparype 35 oC,

41



Omxpvimoe Axyuonepnoe Obuecmeo & Ten/Daxc (499) 731-10-00, 731-77-00
«lIpaxmux-HIL]» (495) 651-06-22, (495) 506-58-35
Www.pnc.ru, e-mail: pnc@pnc.ru

10 KOMILJVIEKTHOCTb
10.1 KoMIuIeKTHOCTb ITOCTaBKH Mpubopa npuseneHa B tadbmwmie 10.1.

Tabauya 10.1 KOMIUIEKTHOCTB

HaumeHoBaHMe KOMILUIEKTYIOIIMX U3/1eJIMid, IPOTPAMMHOI0 o0ecrneveHmsl, Koua-
JAOKYMEHTAINU BO
1 W3meputenbusiii 610k [1KI-4-K-MK-C-4P-2A 1 .
202 | Msmepurensupiii mpeoGpasoBaTesTh KOHIEHTPALMH - BO3MOYKHEI CIIEIYIOLIHE
BapUaHTbHl NCTIOJTHEHHUSI:
2.1 | UIIK-01 - B ayroMHHUEBOM KOpIyce B BHJIE ‘“MUKpodoHa”
2.2 HIIK-01-MS - B BuJie TPOTOYHOM KaMephl B KOPITYCE U3 HEPKaBEIOIEH CTaH, 1 .
mrynepst M8x1
2.3 NIIK-01-M16 - B BUJIe IPOTOYHOM KamMephl B KOPITyce U3 HEprKaBelolllel cTalu,
mrynepst M16x1,5
302 | Jlaruuk naBieHns - BOIMOXKHbI CIIGAYIOLIHE BAPHAHTHI HCIIOMHEHHS:
3.1 NII-02 - B MeTamuinueckoM Kopityce, Ui U3MEepeHusi B TepMooObeMax,
IIPUCOEAMHUTENbHBIE pasMepbl mTynepa M20x1,5
3.2 NII-02-MS8 - B MeTaIIIM4eCcKOM KOPITyce ¢ TPOTOUYHOM KaMepoii, 1 wr.
IIPUCOEAMHUTEIBHBIE pa3Mepbl mTynepoB M8x1,0
3.3 NIIA-02-M16 - B MeTaUIMYECKOM KOPITyce ¢ MPOTOYHON KaMepoid,
IIPUCOEANMHUTEIbHBIE pa3Mepsbl mTynepoB M16x1,5
4©) Kabenb nogxiaroueHns qaTunka JaBiIeHUs 1 mr.
5C) Kabenp noakmouenus nmpeoOpa3zoBaressi K UsMEpUTEIbHOMY 010Ky, 10M 1 .
6 Kabenb noaxiroueHus K nepcoHaabHOMY KOMIbIoTepy, 10M 1 wr.
7% Kab6ens USB, 1M 1 .
g% Jluck ¢ mporpaMMHBIM o0OecrieueHneM 1 .
9 CBHIIETENBCTBO O MTOBEPKE 1 3K3.
10 PykoBOJCTBO 1O KCIUTyaTallMy U NAcoOpT 1 9K3.
TIPUMEYAHUE:

@ _ BapHaHT ONPEALCISICTCS IIPH 3aKas3e,
@

— TIO3UIIMHU TTOCTABJISIOTCS 110 CIIEIUATFHOMY 3aKa3y;
@ _ JUTMHA Ka0eJst MOKeT ObITh M3MEHeHa 1o 3aka3y 10 1000m.
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11.

Omxpvimoe Axyuonepnoe Obuecmeo
«IIpaxmux-HIL]»

CBUIAETEJBCTBO O IPUEMKE
1 TIpubop IIKT-4-K-MK-C
TY  4215-004-70203816-2009

KOMIIJICKTOM

TDAII.413412.008 u mpu3HAH TOIHBIM JJIs1 SKCILTyaTaI|H.

2 TlocraBnsiemast KOHPUTYpaIUS:

& Ten/Daxc (499) 731-10-00, 731-77-00
(495) 651-06-22, (495) 506-58-35
Www.pnc.ru, e-mail: pnc@pnc.ru

HU3IrOTOBJICH B COOTBETCTBHUU C

KOHCTPYKTOPCKOU

JOKYMCHTAaIUU

Ha3Banue KOMILIEKTYIOIIEH
YacTH

Tun

3aBojacKoil
Ne

[IpeobpasoBarenb ra3zoBblid

[IpeoOpazoBarens qaBiaeHUs

Jdouna

KoaunuectBo

KabGenn ISt TIOJTKITFOYCHUST
npeoOpa3oBaressi KOHIIEHTPAIUH K
U3MEPUTEIBHOMY OJIOKY

Kabenn ISt TIOJTKITFOYCHUS
npeoOpa3oBarenss  JaBICHHA K
U3MEPUTEIILHOMY OJIOKY

KabGenr 18 DOOKIIOYEHHSA K
KOMITBIOTEPY

Ka6ens USB

[Tporpammuoe obecrieuenue, CD-nuck

CBuzieTenbCeTBO 0 nmoepke No

JlaTa BeIMycKa
[Tpeacrasutens OTK
Jata npoaaxu

Hpe)ICTaBI/ITeJ'IB HN3IrOTOBUTCIIA

MII.

201 r.

201 r.

OAO "ITPAKTUK-HIL"

D<1124460 MockBa, 3es1eHorpan, a/st 13
® Tea/Daxc (499) 731-10-00, (499) 731-77-00
(495) 651-06-22, (495) 506-58-35

E-mail: pnc@pnc.ru
Web: www.pnc.ru
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«lIpaxmux-HIL]» (495) 651-06-22, (495) 506-58-35
Www.pnc.ru, e-mail: pnc@pnc.ru

I'APAHTHUU U3I'OTOBUTEJIA

M3roroBuTenb TapaHTHUPYEeT COOTBETCTBHE mpubopa TpeboBanusm TV 4215-004-
70203816-2009 mnpu coOmrofeHUN MOTPEOUTEIEM YCIOBUM 3KCIUTyaTallud, XpPaHCHHUS U
TPAaHCIIOPTUPOBAHUS.
["apaHTHIfHBIN CPOK PKCIUTyaTaluu mpudopa — 12 MecsieB co AHS IPOoJaxH, HO He OoJiee
18 Mecs1ieB co JHS BBITYCKA.
B ciyuae BbIxoga npubopa u3 CTposi B TeUEHHE rapaHTUHHOTO CPOKa MPU yCIOBHH
COOIOICHHSI TIOTPEOUTENIEM YCIOBHIA IKCILTyaTaIllii, XPAHCHUS U TPAHCIIOPTUPOBAHUS
U3TOTOBUTEINb 00SI3yeTCsl OCYIIECTBUTD €ro OecTIaTHBIA PEMOHT.
B cnydae mpoBeneHHs rapaHTUHHOTO PEMOHTA rapaHTHs Ha NMPUOOP MpOJUIeBaeTcs Ha
BpeMs PEMOHTa, KOTOPOE OTMEYAETCs B JIUCTE JaHHBIX O PEMOHTE Mproopa.
JocTaBka nprudopa U3roTOBUTEIO OCYIIECTBIISICTCS 3a c4eT noTpedurens. s oTnpaBKy B
PEMOHT HEOOXOMMO:
- yIaKoBaTh NPUOOP BMECTE C JOKYMEHTOM «PYyKOBOACTBO MO IKCIITyaTaI[UU U MacIoOpT»
- OTIIPABUTH 1O TouTe 1o aapecy: 124460 r. MockBa, 3enenorpan, a/s 13

00 IPUBE3TH HA MPENNPUATHE-U3TOTOBUTENb 110 a/Ipecy: I. 3eJleHorpaj, npoesa 4922,
KO:xnas npom3ona (FOII3), ctpoenue 2, k. 414.
["apanTHst UI3TOTOBUTENISI HE PACTIPOCTPAHSIETCS U OECIUIATHBIN PEMOHT HE
OCYIIIECTBIISIETCS:

1. B cmyuasx ecnu B JoKyMeHTe «PYyKOBOACTBO MO OJKCIUTyaTallid U MacHopT»
OTCYTCTBYIOT WJIM COJEpKaTcsl M3MEHEHHs (MCIPaBJICHUs) CBEACHWM B paszfele
«CBeieHMs O IPUEMKEY;

2. B cCIlydyasxX BHEIIHUX TOBPEXACHUN (MEXaHUYECKUX, TEPMHUECKHX U TPOYHX)
npubopa, pa3beMoB, Kabeneil, CeHCOpOB;

3. B cCIydasx HapymIeHUH TUIOMOMPOBAHUS MPUOOpPa, IPH HATUYHUH CIICIOB
HECAaHKITMOHHUPOBAHHOTO BCKPBITUSI U U3MEHEHHUS KOHCTPYKIIUU;

4. B ciydasx 3arps3HEHHI Kopiyca npudopa Ui JaTYHKOB;

5. B cIydasx BIXOJIa U3 CTPOs MpuOopa WK JAaTYUKOB B pe3yibTare paboThl B cpelie
HEJIOMYCTUMO BBICOKUX KOHIIEHTPAIMil aKTUBHBIX Ta30B.

["apanTUM U3rOTOBUTENS HE PACIPOCTPAHSIETCS HA CMEHHBIE SJIEMEHThI MUTaHUS,
MOCTaBIIsieMbIE C IPUOOPOM.

[Tepuonnueckas moBepka mprudoOpa HE BXOJIUT B TapaHTUMHBIE 00s3aTEIHCTBA
WU3TOTOBUTEIS.

N3roroBuTEND OCYIIECTBISAET IUIATHBIN MOCIErapaHTUHHBIA PEMOHT.

["apaHTHs H3rOTOBUTENS HA BBIOJIHEHHBIE PaOOTHI OCIETapaHTHIHOTO PEMOHTA,
COCTaBJISIET TPU MecsiIia co JAHS OTTpy3Ku npudopa. ['apanTtus pacrnpoctpaHseTcs Ha
3aMEHEHHBIE/OTPEMOHTUPOBAHHBIE MTPH MOCIETAPAHTUHHOM PEMOHTE JeTallH.
Pekomennyercss €XEroJgHO TPOBOIUTH CEPBHCHOE OOCITy)XKHMBaHHME TMpuOOpa Ha
3aBOJIe-U3TOTOBUTETIE.

OAO "IIPAKTHUK-HII"
<1124460 MockBa, 3e;1eHorpan, a/st 13
® Tea/Paxc (499) 731-10-00, (499) 731-77-00
(495) 651-06-22, (495) 506-58-35
E-mail: pnc@pnc.ru
Web: www.pnc.ru
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13 JAHHBIE O ITIOBEPKE ITPUBOPA
Tabauya 13.1 JlaHHBIE O TIOBEPKE

Hara KonTposmpyemblii | Pe3dyabrar Hara HaumenoBanme | Iloanmuch u
NMOBEPKH napameTrp MOBEPKH ciaenyromiei oprasa, ne4yarb
(rogen, He NMOBEPKHU NMPOBOAUBIIET0 (kaeiimo)
TO/IeH) NMOBEPKY NnoBepuTeIs
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14 JAHHBIE O PEMOHTE ITPUBOPA
Tabauya 14.1 CBeneHust 0 peMOHTE

Jara mocrynjieHust HeucnpaBHocTts | BblnosiHeHHBbIEe PadOThI JarTa 3aBepuieHust

peMoHTa
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NPUJIOKEHHUE A (o0s3aTenbHOE)
MeToanka moBepKH
Hacrosias MmeTouka noBepku pacnpocTpaHsiercs: Ha razoaHaiusaropsl cepuu I1IKI'-4 (nanee-
ra30aHannsaTopH) M YCTaHABJIMBACT METOAbI U CPEACTBA UX HepBHQHOﬁ IOBEPKHU ITPH BBIITYCKE U3
IMPOU3BOJACTBA U ITIOCJIC PECMOHTA U HepHOHquCKOﬁ IMOBCPKH B MPOUCCCC SKCILTyaTallhuu.

MexnoBepouHblid MHTEpBaNI - 1 TO/I.
1. OIIEPALIUU ITOBEPKMU.

1.1.11pu npoBeeHUN TOBEPKH JOJIKHBI BHIMOIHITHCS ONEpalliu, yKa3aHHbIe B Tabuiel.

Tabmuna 1
Ne HanmenoBanue onepanuu Howmep O0s13aTenbHOCTD IPOBEICHUS
n/m MyHKTa orepaliy Mnpu MmoBepke
meToquku | [lepuunas | [lepuommueckas
1 | Buemnwuit ocmotp 6.1 Ja Jla
2 | OnpoboBanue 6.2 a Jla
3 | [IpoBepka POYHOCTH U30JISIIAH 6.3 Ha Her

IEKTPUUECKUX IEMel Tra3oaHalu3aTopa
(mns mogudukanuii [TKT-4-K-C, TTIKT-4-K-
CP, IIKI-4-K-MK-C, TIKT-4/X-K- MK-C,
ITKT-4-CO-MK-C, ITKT"-4/X-CO-MK-C)

4 | IlpoBepka  CONPOTUBICHUS  H3OJISIUN 6.4 Ha Her
razoananusaropa (st monudukarmii [TKT -
4-K-C, TIKI-4-K-CP, IIKI-4-K-MK-C,
[IKT-4/X-K- MK-C, IIKI-4-CO-MK-C,
ITKT-4/X-CO-MK-C)

5 | IIpoBepka MIPOU3BOUTEIBHOCTH 6.5 Ha Ha
MUKpOKOMIpeccopa (st  Moaened ¢
MHUKPOKOMIIPECCOPOM)

6 | Ompenenenrie aOCONIOTHON MOTPEIIHOCTH 6.6 Ja Jla
M3MEPEeHHs] O0BEMHOM T0JM KHUCTIOpOaa

7 | Ompenenennie aOCOMIOTHON MOTPEIIHOCTH 6.7 Ja Jla

M3MEpPEHUs]  MaccoBOM  KOHIIEHTpalUH
OKCHJIa yriepoia

1.2. Ecnu npu npoBEAEHUN TOW WM UHOM ONEPALIMU TOBEPKH MOIY4YEH OTPULIATENbHBIN
pe3yibTar, JanbHelIIas IoBepKa PeKpaIaeTcs.

2. CPEJACTBA IIOBEPKMN.

2.1. ITpu npoBeeHNN TOBEPKH JOJIKHBI IPUMEHATHCS CPEACTBA U3MEPEHUN U
BCIIOMOTaTeNIbHOE 000PY/J0BaHUE, YKa3aHHbIE B TaOIHIIE 2.

Tabmanma 2
Ne  nynkra | HauMeHOBaHME STaJlOHHOTO CPEACTBA M3MEPEHHH MM  BCIIOMOTaTElIbHOTO
MIOBEPKHU CpeAcTBa TIOBEPKH, HOMEp IOKyMeHTa, TpeOoBanus k CH, ocHOBHBIE
TEXHUUYECKHE U (MIIM) METPOJIOrMYECKHE XapaKTEPUCTUKU
4.1 Tepmomerp nabopatopubiit TJI-4, TOCT 215-73, nuamazon uzmepenuit 0-50
°C, uena nein. 0,1°C
4.1 bapometp-anepoun M 67 TY25-04-1797-75
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4.1 Tepmorurpomerp HWBTM-7 TY  4311-001-70203816-2006, auamna3on
U3MEPEHHS] OTHOCUTENBbHOU BiaxHOCTH 0-99%, morpemHocts +2%, nuamna3oH
usMmepenus temmeparypsl -20-60°C, mOrpenHoCTh M3MEPEHHs TEMIIEPATyphI

+0,2°C

6.3 Vcranoska YIIV-1M, AD2-771.001 TY

6.4 Meraommerp M 4100/3 ¢ pabounm Hampspkenuem 500 B, xir. 2,5, TY 25-
042131-78

6.5, 6.6 Poramerp PM-I'C 0.016 KJI 4 TOCT 13045-81
6.5, 6.6 Tpy6ku [1BX rubxue TY-6-01-1196-79
6.6 II'C-I'CO B GayutoHax moj AaBJICHUEM, BhITycKaembie 1o TY 6-16-2956-92
6.6 Penykrop razoseiii POJ[-3-1 TY 25.02.1898-75
2.2. Bce cpeicTBa MOBEPKHU JIOJDKHBI MMETh JICHCTBYIOIIME CBUICTEILCTBA O TIOBEPKE B

cootBercTBuU ¢ [1P50.2.006-94, a ra3zoBbie cMecH MOJT JaBIICHUEM — MACIOpTa.

3. TPEBOBAHMA BE30OITACHOCTM.

[Tpu npoBeeHNH MOBEPKU COOJIIOJAIOT CiIeaytole TpeOoBaHUs 0€3011aCHOCTH:

4.1 IlomemieHue, B KOTOPOM MPOBOJAT MOBEPKY, IOHKHO OBITH 0OOPYAOBAHO NPUTOYHO-
BBITSKHON BEHTUJISILIUEH.

4.2 KoHLeHTpaIlK BpeIHBIX KOMIIOHEHTOB B BO3yX€ pa0oUeil 30HbI JOKHBI COOTBETCTBOBATH
tpedoBanusim 'OCT 12.1.005-88.

4.3 Ilpu padote ¢ NOBepOYHBIMHU ra30BbLIMHU CMeCSIMU B 0AJIJIOHAX 110/ JaBJIeHHEM
AOJKHBI cobmoaarbes “IIpaBuia ycrpoiicTBa M 0e30nacHOM IKCIVIyaTALMHU COCY/I0B,
padoTarouux oA AaBJeHUeM “, yrBepakaeHHbIe ['ocroprexnaasopom.

4. YCJIOBUA TTIOBEPKMU.

4.1. Ilpu npoBeieHNH MTOBEPKU JIOJKHBI OBITH COOIOCHBI CIIEYIOIINE YCIOBUS:

- TEMITEpaTypa OKPYKaroIIero Bo3ayxa, 'C ot 15 no 25
- OTHOCUTEINBbHAS BIAXKHOCTh BO3AYXa, %o ot 30 no 80
- atMocdepHoe naBieHue, klla ot 86 1o 106,7

5. IIOATOTOBKA K ITOBEPKE.

5.1 Tlepen mpoBeAeHHUEM TOBEPKH HEOOXOAMMO O3HAKOMUTBCS C PYKOBOJCTBOM TIO
skcrutyararuu [TKI-4.

5.2. Y06enutbes, 4TO HampshDKeHHE 3apsga Oaraped MOBEpSIeMOro ra3oaHanuzaTopa (Iuis
MOJIETIEN Tra30aHaAIN3aTOpPOB B IOPTATUBHOM HCIOJHEHUM) HAXOAWTCA HE HWXKE MHUHUMAJIBHO
JonmycTUMOoro ypoBHs. [Ipu Heo6XoaAMMOCTH 3aMEHUTH OaTapero.

5.3 TloaroToBuTh K paboTe CpeiCcTBa MOBEPKHU IO MPHJIATaeMbIM K HUM AKCIUTyaTal[MOHHBIM
JIOKYMEHTaM.

6. [IPOBE/IEHUE ITOBEPKH.

6.1 Buemnuii ocMoTp.

[Tpu BHEIIHEM OCMOTpPE JOJIKHO OBITh YCTAHOBJIEHO OTCYTCTBHE MEXaHUYECKUX MOBPEXKICHUH,
MOTYIIIUX TTOBIHUATH HA pabOTOCIIOCOOHOCTh U METPOJIOTHYECKUE XapaKTEPUCTUKH ra30aHAIN3aTopa.
6.2 OnpoOoBaHue MPOU3BOAUTCS B COOTBETCTBUH C HHCTPYKIIMEH 1O AKCILTyaTaluy mpudopa.
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6.3 IIpoBepka snexkrpuueckord mpounoctd m3omsiuuu  [IKT -4 (mns momudukarmii [TKT-4-K-C,
[IKT-4-K-CP, IIKT"-4-K-MK-C, I1KT-4/X-K- MK-C, I1KI"-4-CO-MK-C, IIKI'-4/X-CO-MK-C).

[TpoBepka 31MeKTpUIECKON MPOYHOCTH MU3OJISIHHA IPOBOAUTCS Ha MPoOoitHOH ycTanoBke YIIVY -
IM 1npu HOpMalbHBIX YycioBUAX. McnbiTatenbHOE HamnpspkeHue dvactotoil ot 45 mo 60 I'n
MPUKJIAIBIBACTCS K 3aMKHYTBIM MEXKAYy COO0OM KOHTakTaM CeTeBOro Kabemst H  KOpPILyCOM
razoananusaropa. [‘a3oaHanm3aTtop  JODKeH  OBITh  BBIKJIIOYEH, KHOmKa  «CeTb»-Haxara.
WcnbiTaTenbHoe HanpspKeHUWE TMOBBbIMIaeTcsl miaBHo, HaumHags ¢ 0 go 1500 B co ckopocTsio,
JOTTyCKAroel BO3MOXXHOCTh CHATHS TMOKa3aHUN BOJbTMETpa, HO He Oosiee 100 B/c. M3osmsiurio
BBIJICP’KUBAIOT MO ACHCTBUEM MCHBITATEILHOTO HAIPsKEHUs | MUH. 3aTeM HANPSHKEHUE CHIXKAIOT 10
0. I'a3oanannM3aTOp CUMTAETCSA BBIIECPKABIIMM HCHBITAHHE HA JJIEKTPUUYECKYIO IMPOYHOCTh, €CIU BO
BpeMs UCTIBITAHUNA OTCYTCTBOBAJIH MPOOOH HITH 3JICKTPUUECKUHN paspsil.

6.4 IlpoBepka snexkrpudeckoro conporuBienus uzoisauun [IKI-4 (mns mogudukarmii 11K ™-4-
K-C, IIKT-4-K-CP, ITIKT-4-K-MK-C, I1KT-4/X-K- MK-C, I1KI"-4-CO-MK-C, I1KI"-4/X-CO-MK-C).

[IpoBepka CONpPOTUBIEHUS HW30MALUUU MEXKIAY OJIEKTPUUYECKUMM  LEMSIMU  IUTaHUs

ra3oaHaan3aropa U KOpIycoM rnpoBogutcs MmeraommerpoM M 4100/3 ¢ pabounm Hanpspkeruem S00 B.
MeraommeTp MOJKIIOYAIOT K 3aMKHYTBIM MEXIY COOOM KOHTakTaM CETEBOro Kaless M KOPIyCOM
razoaHanusaropa. [‘a3oaHanmu3arop JOJDKEH OBITh BBIKIIOYEH, KHomka «CeTh»-Haxata. Yepe3 1
MUHYTY TOCJIE€ TMPUIOKEHUS HCTBITATEILHOTO HAIMpPsHKEHUS 3aUKCHUPOBaATh MO IIKAJIE MEraoMMeTpa
BEJIMYMHY COMPOTUBICHUS M30JALMH. ['a30aHaIU3aTOp CUUTACTCS BBIJACP)KABIIUM HCIBITAHHUE, €CIU
3NEKTPUUYECKOE COMPOTUBICHUE 30U He MeHee 40 MOwm.

6.5 IIpoBepka  NPOU3BOAUTEIBLHOCTH MUKPOKOMIIpECcopa (st MozeIen c
MHUKPOKOMIIPECCOPOM).

[IpoBepka mpon3BOAUTEIBHOCTH MUKPOKOMIIPECCOPA OCYIIECTBIISAETCS cieayomuM odpazom. K

BBIXOJIy MHKpOKoMIIpeccopa mojkitouaercs poramerp PM-I"C/0.016. [Tocne BxiatoueHus
ra3oaHalin3aTopa 3aMepseTcsl pacxo/1 MoIaBaeMoro raza yepes3 porameTp. Pe3ynbpraTsl uCTIBITAaHUN

CUHMTAIOTCS YIOBIETBOPUTEIBHBIMU, €CITH pacxo/ raza coctasisier ot 0,1 mo 0,3 n/muH.

6.6 Onpenenenre abCOMIOTHON MOTPEITHOCTH U3MEPEHUsT 00bEMHOM T0JIU KUCIOPO/Ia.

Omnpenenenve aOCONIOTHOW  MOTPEHIHOCTH H3MEpeHHs OOBEMHOM oMM KUCIIopoja
OCYIIECTBIISIETCS CIETYIOIUM 00pa3oM.

CoOpatb ra3oBy0 cXemy COrjacHo puc. 1.

[Tomate Ha BXOAHOU mTylep razoananusaropa [1I'C B ciemyromieit mocneaoBarenbHOCTH: 1-2-
3-2-1-3. Jlns ra3zoananuzaTopa 6€3 MUKpOKOMIIpeccopa pacxos raza ycranoButh ot 0,1 mo 0,3 n/muH.
Bpewms nogaum kaxnaoii [11'C - 60 c.

AOGcomoTHas TOTpenIHOCTh (A) paccuuThIBaeTCs 1Mo (hopmyIie:

A=Aj-Ag 1)
rae:
Aj — u3MepeHHOe 3HaYeHHEe 00bEMHOM JI0JIU KUCIopoaa, %,
Ao — nericTBUTENbHOE 3HaUeHNE 00BbeMHOM foiu kuciopoaa B [1I'C, %.

FazoaHaJImaTop CUHUTACTCA BBIACPKABIIUM UCIBITAHUEC, CCIIN TTOJTYUCHHOC 3HAYCHHNC

a0COIOTHON MOTPEIIHOCTH B KQKJOU TOUYKE HE MPEBBILIACT:

- 20,4 % nns nuana3oHa u3MepeHuit 00bEMHOI mou kuciaopoaa (0-30) %,
- 1,0 % mns nuana3oHa u3MepeHuit 00sEMHON 10U Kucmoposa (0-100) %.
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6.7 OmpeneneHue aOCOMIOTHON MOTPENIHOCTH W3MEPEHHUsT MAcCOBO KOHIIGHTpAIMH OKCHIA
yriepoa.
Onpenenenne aOCOMIOTHOM TOTPENTHOCTH HW3MEPEHHS MAacCOBOM KOHIICHTPAIlMU OKCHUJIA
yriiepojia OCYIIECTBIISACTCS CIASAYIOIIMM 00pa3oM.
Co0paTh Ta30BYIO CXEMY COTJIACHO puC. 1.
[Tonate Ha BXxomHOM miTylep razoananuzaropa [1I'C B cienyroieit mocienoBaTeIbHOCTH:
1-2-3-2-1-3. Jlns razoananmmu3zatopa 0e3 xommpeccopa pacxop raza ycranosutb ot 0,1 mo 0,3
n/mMuH. Bpemst mogaun xkaxaoi [1I'C — 60 c.
AOCOTIOTHAS TIOTPENTHOCTH (A) pacCYUTHIBAETCS O (hopMyIie:
A=Aj-Ao (2)
rae:
A] — U3MepeHHOE 3HaYCHHE MAaCCOBOM KOHIIEHTPAIIMK OKCH/IA YTIIepo/ia, MI/M,
Ay — nelicTBUTENbHOE 3HAYEHHE MACCOBON KOHIIEHTPAIIMU OKCHJIA YIIIepo/ia, M/,
3HaueHue a0COMOTHOMN MOTPENTHOCTH U3MEPECHHUSI HE JIOJDKHO TPEBHIIIATh BETHUNHY:
+ (5+0,1* Ao)
Pe3ynbTaThl HMCHBITAHWIA CYHMTAIOT yIOBJICTBOPHTEIBHBIMH, €CIM MAaKCUMAJIbHOE 3HAYCHHUE
abCOMIOTHON MOTPEITHOCTEN M3MEPEHUs MacCOBOM KOHILIEHTPALMU YIJIEKHCIOrO ra3a He MpPEeBbIIIaeT
YKa3aHHOTO 3HAYCHMUSI.

7. OOOPMIJIEHUE PE3VJIBTATOB ITOBEPKMU.
8.1 Ilpu mpoBezeHNH MOBEPKH ra30aHATN3aTOpa BEAETCS MPOTOKOJI B MPOU3BOIBHON Qopme, B
KOTOPBI BHOCST BCE PE3yJIbTaThl U3MEPEHUH, TIOIYUEHHBIE IIPU TOBEPKE.

8.2 IlomoxxurenbHbIC PE3YyJIbTAThI IOBEPKU O(l)OpMJ'IHIOT CBUACTCIILCTBOM O ITOBEPKE

ycraHoBJeHHOH (popmbl cornacHo TP 50.2.006-94.

8.3 IIpu oTpHLaTENBHBIX PE3YJIbTaTaX MOBEPKHU IKCILTyaTalls Fa30aHAIN3aToOpa 3allpeIaeTcs 1
BBIJIAETCA U3BELICHNE O HEMPUTOAHOCTH YCTaHOBIEHHOU (hopMbl cornacHo [1P 50.2.006-94 ¢

YKa3aHHuEM IPpUYINH HCIIPUTOJHOCTH.
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PeayKTop
rasoaHanunsatop

TPOWHUK

poTameTp

— cBpoc rasa

N

BannoH ¢ rasoBoi CMechio

Jis MouduKanmii razoaHaIM3aTopa ¢ MEKPOKOMITPECCOPOM

poTtameTp
penykrop
v rasoaHanusarop
; > > BLIXOA rasa

6annoH ¢ razoBoi CMechbio
Jnst momudukanmii razoaHanu3aTropa 0€3 MUKpOKOMIIpeccopa

Pucynok 1 Cxemsl nogkirouenus razoananuzaropoB [IKI-4 mpu nmpoBeaeHnn MOBEPKH.
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[TOBEPOYHBLIE I'A30OBBIE CMECH, UCIIOJIb3YEMBbIE
IIPU TIOBEPKE IIKI -4.

Onpenensemsl | Kommnonen | HomuHanmeHOE 3HaueHHE 00BEMHOMN 10U [Ipenens Ne o
i KOMIIOHCHT, T-HBII ONpeIeTIEMOT0 KOMIIOHEHTA, IIPEIEIIbI JIOTTYCKaeMo | peecTpy
JAara3oH COCTaB JIOTTyCKaeMOT0 OTKJIOHCHHUS OT i
U3MEPEHUI Irc HOMMHAJIbHOI'O 3HAYECHUS IIOIPEIHOC
III'C Nel III"C Ne2 III"C Ne3 TH
Kucnopox O; O2+N; (5,0+0,5) % +0,1 % 3724-87
(0-30) % (16,0+41,0) | (25,0+1,0) +0,1 % 3726-87
% %
(16,0+1,0) % +0,1 % 3726-87
Kucnopon O, | O2+N; (50,0+2,0) +0,2 % 3732-87
(0-100) % %
(81,0+1,0) 40,1 % 3735-87
%

Oxcun (50+4) mua™ +1,5 maas | 3844-87
yraepoga CO | CO+Bozny (130+7) +1,0 et | 3847-87
(0-343) MiH X MTH
(0-400) mr/v’ (300£30) | +10mum® | 3850-87

MiH
(300+30) +10 n* | 3850-87

Oxcupg CO-+BO31Y MiH

yraepoaa CO X (1300+150) +80 man" | 3855-87

(0-3430) Mot MtH -

(0-4000) mr/v’ (3000:300) | +100 wm™ | 3856-87
MJTH
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IMPHUJIO)KEHUE b (cnpaBo4Hoe)
CBueTeJIbCTBO 00 YTBEPKICHUH THIIA CPEACTB M3MeEpPeHuil

OENEPAJIbHOE ATEHTCTBO
MO TEXHUYECKOMY PETYJIMPOBAHWUKO U METPOIOTUH

CBUIETEIDbCTBO

- 96 yraspmqeuuu Tu‘né CPeACT§;H;3M¢P§“"ﬁ, |
- PATTERN APPROVAL CERTIFICATE
OF MEASURING INSTRUMENTS

RU.C.31.010.A  No_ 36737/

JlefiCTBUTENBHO 10
01, Hosbpa 2014

Hactosmee CBUAETEIDBCTBO YAOCTOBEPAECT, YTO HAa OCHOBAHMUU NMOJOKUTEIbHBIX

pPe3yJabTaTOB UCTBITAHU I YTBEPXIAECH THII fasoananmiaropos cepn Hi 4

KOTOPBIil 3aperncTpupoBan B [ocy1apCTBEHHOM peecTpe CPeACTB H3MePeH Uil M0

Ne 26329-09 V:I(’I,?,ZIOIIyLIIeH K pumenennio B Poccuiickoit Mexepanun.

Ta CPe/ICTBa U3MEPEHNl NPUBeAeHO B MPUIOKEHNN K HACTOSIEMY

 CBUIETENBCTBY.

3amMecTHTEND
PyxoBoaurens

S
"

S

S
S
o

3amecTurenb

PykoBoaurens
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Pacnaiika ka0eJisl 1JIf NOAKJ/II0YEHUS] MPUOOPA K KOMIIBIOTEPY

12345

- Kiuwuwuvuwﬂ] ©

6789

Pasbém DB-9(po3seTka)
CO CTOPOHbI MOHTaxa

K KOMNLHOTEPY

K npubopy
Llenb KoHT.

1

A 2
B 3

4

Ob6Lwumin 5
6

7

8

9

Pasvém DB-9(posetka)

KoHT. Lienb

1

2 A

3 B

4

5 ObLwunn
6

7

8

9

Pasbém DB-9(po3seTka)

Pacnaiika kaeJisi 1Jisl HOAK/IIOYEHNsI MPeodpa3oBaTesisi K Mpuéopy

Pasbém PC4(poseTka)
CO CTOPOHbI MOHTaXa

K npeocbpasoBaTento K npubopy
Llenb | KoHT. Kowr.,  Lenb
A 1 1 A
5| 2 X 2 | B
O6wmnin 3 3 ObLwunn
MNuTaHue 4 4 MNutaHune

Pastvém PC4(poaeTka)

Pa3stém PC4(poseTka)

Pacnaiika ka0eJsis1 )i NOAKJ/II0YEHUS JaTUYNKA JaBJIeHUs K NPUOOPY

K AaT4UKYy OaBneHnA

Llenb KOHT.|  coceeeeee
MuTanne | 1 - —
Curnan 2 ><
OBLLmit 3 >
Pasbém OHL-OPI-09(posetka) 4

CO CTOPOHbI MOHTaXa

Pasbém OHL-OPI-09(po3eTka)
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K npubopy
KoHT. Lienb
1 A
2 B
3 O6wmn
— 4 Mutanune

Pasbém PC4(poseTka)



