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Hacrosimiee pykoBOJACTBO 1O 3KCIUIyaTallud  paclpoCTpaHsieTcs Ha MpeoOpa3oBaTend JIaBICHHS
m3meputenbuble  C/IB-SMART ¢ aHajoroBbIM  BBIXOJHBIM ~ CHUTHAJOM  IIOCTOSIHHOTO  TOKa
4-20 MA u HART®-npoTokosiom (B AanbpHeIeM — npeodpa3zoBaTenn). PykoBoICTBO COEPKUT CBEACHUS
00 ycTpoicTBe U mpUHIIHAIE PAOOTHI MPEoOpa3oBaTENICH, TEXHUYECKUE XapaKTEPUCTUKU U IPYrUe CBEACHMUS,
HE0OX0IUMbIe JUIsl MPaBUIBLHON AKCIUTYaTallMK (MCIOJIb30BAHMS, XPAaHEHUS! U TEXHUYECKOTO 00CTyKUBaHNUS)
npeobpaszoBareneil. HART® - 3apeructpupoBanHbiii ToBapHblil 3HaK FieldCommGroup.

[IpeoGpa3oBarenu BITYCKAIOTCS B OOLIEITPOMBIIIIEHHOM U B3PbIBO3AIUIIIEHHOM UCIOIHEHUSIX.

[Ipeo6paszoBarenu CJIB-SMART-Ex npeanasHaueHbl uis paOoThl BO B3pPHIBOONACHBIX YCIOBHSX C
BUJIOM B3pBIBO3ALIUTHl «HMCKPOOE30MacHasi 3JIEKTpUYECKasl LeNb «la» U MapKUPOBKOW B3pPbIBO3AILUTHI
«0Ex 1a IIC T6...T5 Ga X».

[Ipeo6paszoBarenu CIAB-SMART-Exd npennaznauens! /i pabOTbl BO B3PBIBOOIIACHBIX YCIOBHSIX C
BUJIOM B3pBIBO3ALLUTHl «B3pBIBOHENpOHUIaeMass o0osouka «d» W MapKUpPOBKOW B3pPHIBO3AILIUTHI
«1Ex db IIC T6...TS Gb X».

[Ipeo6paszosarenu CAB-SMART-Exdia npennazHadensl i1 pabOThl BO B3PbIBOOIMACHBIX YCIOBHSIX C
BUJIOM B3pBIBO3ALIUTHI «B3PbIBOHENPOHUIIaEMas 000J10uKa «d», HCKpoOe3omacHas MeKTpuyecKas 1elb «iay
1 MapkupoBkoi B3peiBo3aiuTel «0Ex db+ia IIC T6...T5 Ga X».

st axcrunyatanuu npeoopaszoBateneit CIIB-SMART-Ex, C/IB-SMART-Exd u C[IB-SMART-Exdia
JOTTyCKaeTCs IEPCOHAJ, 03HAKOMHUBIIIHMICS ¢ HACTOSIIIUM PYKOBOJICTBOM 10 3KCIUTyaTaluu, riasoi 7.3 11V,
rinasoit 3.4 IITO3II, TOCT IEC 60079-14, 'OCT IEC 60079-17.

[IpeoGpa3oBarenu B3pbIBO3AMMIIEHHOTO HCIOIHEHHUS COOTBETCTBYIOT KOMILIEKTY JOKYMEHTALUH
AI'bP.406239.001-33, TpebGoBanusim mno TP TC 012/2011, T'OCT 31610.0, T'OCT IEC 60079-1,
I'OCT IEC 60079-14, TOCT 31610.11 u rnaser 7.3 [1YD, 'OCT 12.2.007.0, TOCT 12.2.003.

1 OIIMCAHMUME U PABOTA
1.1 Haznaueuue

1.1.1  TIpeoOpa3oBaTesnu npeaHA3HAYEHBl JJIs HENPEPHIBHOTO H3MEpPEHUs U MpeoOpa3oBaHMs
JaBJIEHUs. a0COJIOTHOrO, U30BITOYHOTO, PAa3pPEKEHUs, JaBICHUS-PA3PEKECHUS, DPA3HOCTU JABICHUH U
TUPOCTATUYECKOTO JIaBJIEHUS HEUTpPajdbHBIX M AarpecCUBHBIX, Ta3000pa3HBIX M JKUIKUX Cpel B
YHU(PUIIMPOBAHHBIN TOKOBBINA BbIXOAHOU curHai 4-20 MA u nudposoii curnan Ha 6aze HART®-npoTokona.

1.1.2  OOnactb NPUMEHEHHUS: METPOJIOTUYECKUE CIYXKObl, aKKPEIUTOBAaHHbIE HA MPABO MOBEPKHU U
KaJTMOpOBKMU CpEACTB M3MEPEHHUs JABJICHHS, CUCTEMbl aBTOMAaTHYECKOTO KOHTPOJIS, PEryIHpPOBaHUS U
yIpaBiIeHUs TEXHOJIOTMYECKMMHU MPOIIECCAMU Ha MPEANPUATUSAX Ia30BOM, METAJUTYPrU4eCKOM, XUMUYECKOMH,
MUIIEBOM OTPACIISIX TPOMBILIIEHHOCTH.

1.1.3  Pabouwas cpenma nmnsi mpeoOpa3oBarenss — >KMIKOCTH (B T.4. Macia, AU3EILHOTO TOIUIMBA,
Ma3yTa, KepoCHuHa, OCH3MHA), map, Ta3bl, MapOTa30BbIC U TA30BbIE CMECH (B T.4. Ta3000pa3HbIi KUCIOPO U
KHCJIOPOJIOCOICpKAIIMe Ta3oBble cMecu) npu gaBiaeHud g0 100 MIla. PaGouass cpema He moikHA
KPUCTAJIJIN30BaThCS WIN 3aTBEPAEBATh B IPUEMHUKE JIaBJICHUSI.

1.1.4  IlpeoOpa3zoBaTenu maBieHHS C KOJaMH Tpynmbl mMatepuanoB ucnoysnenus 03 — 08, 10 mo
tabinue A.2 npuioxeHuss A npeaHazHadeHbl JUIsl pabOThl B arpecCHBHBIX Cpelax, BKIIIOYash CpPE.bl,
COJIEpXKaIue CEPOBOJIOPOJ. YKa3aHHBIE HCIOJHEHUS KOMIUICKTYIOTCS  KaOCIbHBIMH  BBOJAMH,
BBINIOJIHEHHBIMU M3 HEP)KaBEIOIIEW CTalli, HMMEIOT YCWIEHHOE JIAKOKPacOYHOE IOKpBITHE Kopiyca U
JIOTIOTHUTEJIBHBINA CJION 3alUThl I€YaTHbIX Miar. M3nenus, pekoMeHayemble Ui MPUMEHEHHs B YCIOBHSIX
OpenOyprckoro u ACTpPaxaHCKOTO Ta30KOHACHCATHBIX MECTOPOXKJEHUH, HUMEIOT JOMOJHUTEIIbHYIO
MapKupoBky «OP» minu « ACTp» COOTBETCTBEHHO.

1.1.5  TlIpeoGpa3zoBatenu otHOocATcs K uznenusim I'CII (I'ocygapcTBeHHas cucTteMa MPOMBIIIIIEHHBIX
pruOOPOB U CPEJCTB aBTOMATU3ALINH).

1.1.6 Ilo ycTOWYMBOCTM K MEXaHMYECKUM BO3JCHCTBUSAM IpeoOpa3oBaTeNu  SBIAIOTCA
BUOPOYCTOMYMBBIMU M COOTBETCTBYIOT KiaccupukanuonubiM rpynnam L3, VI, V2 mo 'OCT P 52931 B
3aBUCHUMOCTH OT UCTIOJTHEHHUSI.



1.1.7  Ilo ycTOMYMBOCTH K KJIMMaTHYECKUM BO3ACUCTBUSIM IPE0Opa30BaTEIM B 3aBUCUMOCTH OT BUJA
ucnonHeHust cootBeTcTBYIOT o 'OCT 15150 rpynmam YXJI3.1, V1, V2, T3, TC1, TBI.

1.1.8  Ilo ycTOHYMBOCTM M NPOYHOCTH K BO3ACUCTBUIO TEMIIEPATyp OKPYKAKOIIEH cpeasl H
BJIQXKHOCTH MpeoOpazoBaTenu oTHOcATCs K rpynnam B4, C1, C4 no 'OCT P 52931.

1.1.9  TIlpeoOpa3oBaTenn OTHOCATCA K U3AEIUSAM OJIHOKAHAJIbHBIM, OJHO(DYHKIMOHAIBHBIM,
BOCCTaHaBJIMBAEMbIM U PEMOHTUPYEMBIM TOJIHKO B YCIIOBUSAX MPEANPUATUSA-U3TOTOBUTEISL.

1.1.10  KoHcTpykuus ¥ HOKpbITHE IpeoOpaszoBaresneil oOecrneunBarOT yCTOMYMBOCTh K MaciaM M
MOIOIINM BEIIECTBAM.

1.1.11  Ilo crenmeHu 3amuThl OT TPOHUKHOBEHHUS TMBUIM U BOJIBI MPEOOpPa30BATEIN COOTBETCTBYIOT
rpynnam P54, IP67 no 'OCT 14254.

1.1.12  IIpeoOpa3zoBaTenu mpenHa3HA4YeHBI MJIsi pabOThl MpU aTMOC(HEPHOM JABJICHHH OT
66,0 no 106,7 kIla (ot 498 o 800 MM pT.CT.) U COOTBETCTBYIOT Irpymie ucnoyinenus P2 mo 'OCT P 52931.

1.1.13  IIpeoOpa3oBaTenn He coiepx aT MaTepUaJOB M BEIIECTB, BPEIHBIX B HKOJOTUYECKOM
OTHOIIEHUH JJIsl UEJIOBEKa U OKPYKaIOLEel Cpeibl, IO3TOMY IPH 3KCILTyaTalluu (IPUMEHEHUH ), UCTIBITAHUSIX,
XpaHEHUH, TPAHCHOPTHUPOBAHUHM U YTUIM3ALUU HE OKa3bIBAIOT BO3JIEHCTBUS, OMACHOIO B JKOJIOTMYECKOM
OTHOIIEHUH.

1.1.14  IIpeoOpaszoBatenu CIB-SMART-Exd npeana3nauens! 1jis paboThl BO B3pbIBOOIIACHBIX 30HAX
MOMEIEHUH M HapyKHbIX YCTAaHOBOK, B KOTOPBIX BO3MOXHO OOpa3oBaHHE B3pPHIBOONACHBIX CMecel
kareropuit 1IA, 1IB, IIC rpynn T1 —T6, ¢ cobmonennem tpedosanuit 'OCT IEC 60079-14, rnasel 7.3 I1VD.

1.1.15 CIB-SMART-Ex c¢ mapxupoBkoii B3peiBo3amutel «0Ex i1a IIC T6..T5 Ga X» umeror
B3PbIBO3AIIMIIEHHOE UCTIOJIHEHHUE C BUIOM B3PBIBO3ALIUTHI — HCKpoOe30macHasi aJIeKTpudecKas Henb «iay U
MOTYT NpUMeEHsAThCA B cooTBeTcTBUH ¢ I1aBoit 7.3 I[1YD, TOCT IEC 60079-14, Bo B3phIBOONACHBIX 30HAX, B
KOTOPBIX BO3MOKHO 0Opa3oBaHue B3pbIBoonacHbIx cMecelt kareropuu lIA, 1B, IIC rpynn T1 — T6.

1.1.16 Tlapamerpst CAB-SMART-Ex — U; <24 B, ; < 100 MA, C; <10 H®, L; < 0,15 mI'H.

1.1.17 TlpeoGpazoBatenu CAB-SMART-Exd uMmeror Buj B3pbIBO3ALIUTHI «B3PHIBOHEIIPOHUIIAEMAS
006010uKka» ¢ MapkupoBKoit 1o B3peiBo3amuTe «1Ex db IIC T6...T5 Gb X» u cooTBETCTBYIOT TpeOOBaHUSIM
no TP TC 012/2011, 'OCT 31610.0, 'OCT IEC 60079-1.

1.1.18 TIlIpeoGpazoBatenu CIB-SMART-Exdia umeror Bu B3pbIBO3AIIUTHI «B3PbIBOHEIPOHUIIAEMAST
obosouka d, wuckpoOe3omacHasi odJIEKTpUYecKas Ielb «ia» C MapKUPOBKOM IO B3PBIBO3ALIUTE
«0Ex dbtia 1IC T6.. TS Ga X» u coorBerctByoT TpeboBanmsim mo TP TC 012/2011, 'OCT 31610.0,
I'OCT 31610.11, 'OCT IEC 60079-1.
3Hak «X» B MapKHpOBKe B3pbiBo3amuThl mpeoOpazoBarencii C/AB-SMART-Ex, CIB-SMART-Exd u
CIB-SMART-Exdia yka3biBaeT Ha 0COObI€ YCIOBHS 3KCILTyaTalluu:

— mnojKiIrovaeMbli K npeoOpazoBatenssM gasieHus C/IB-SMART-Ex, CJAB-SMART-Exdia -
UCIOJIHEHUN HCTOYHUK TMTAHUSA JIOJDKEH HUMETh HCKpoOEe30IMacHble JJIEKTPUYECKHE IeNHu 110

I'OCT 31610.11 u wuckpoGe3omnacHbie mapaMeTpsl (YPOBEHb HCKPOOE30MaCHOM JIICKTPUUECKOW IENU U
MOATPYIITY MEKTPOOoOOPYA0BaHNUSA), COOTBETCTBYIOLINE YCIOBUSAM IPUMEHEHHUS ITpeoOpa3oBaTes AaBlIeHUs
BO B3PBIBOOIIACHOM 30HE;

—TIpU JKCIUTyaTallud B 30HE Kkiacca 0, mpeoOpa3zoBaTeslb AABJICHHUS HEOOXOIUMO obOeperaTb OT
MEXaHUYECKUX YIapOB U TPEHUs BO U30exkaHue 00pa3oBaHus (PPUKLIMOHHBIX UCKD;

— CMOTPOBOE OKHO ITpeoOpa3oBatess AaBjIeHUs clieAyeT o0eperaTh OT MEXaHUYECKUX YIapoB;

— B3pbIBO3aIIMTa IpeoOpa3oBaress HaBlCHUS OOeCleyrMBaeTCsl NPU MAaKCHMaJbHOM JaBJIEHUU B
MarucTpaiy, He MPEBbIIIAIOIIEM 3HAYEHUS, IOITYCTUMOTO JUIsl JTAaHHOW MOJIENH;

— BEPXHSS U HIDKHSS TeMIeparypa NpuMeHeHus npeoopaszosareneii: nius TS - -61°C <ta < +70°C, s
T6 -61°C <ta <+60°C;

— MOHT@X M DKCIUlyaTalus IpeoOpa3oBaress IaBl€HUsS JOJDKHBI MCKIIIOYaTh HArpeB AJIEMEHTOB
KOHCTPYKLMHU IpeoOpa3oBaTesiell BbIIIE TEMIIEpPaTypbl, JOMYCTUMOW JUIsl  3JIEKTPOOOOPYIOBaHUS
temmneparypnoro kiacca TS5, T6 mo TOCT 31610.0.

[Ipu ycranoBke B mpeoOpa3zoBaTesib KIEMMHOTO OJI0Ka € 3alUTONH OT UMITYJIbCHBIX MEepeHANpPKEHUN
(xox nanektponHoro mnpeodpazosatens OIII, DIl nmo mpunoxeHuto A) NpoBepKa CONPOTHUBIECHUS U
npouHocty u3ossiuu HanpsbkeaueM 500 B mo TOCT 52350.11 ve nmpoBoauTes (cpabaTbiBaeT 3alIuTa).



[Ipumeuanue — [IpeoOpa3oBarenu ¢ BUIOM B3pPbIBO3ALIUTHI «HCKPOOE30IacHas AJIEKTPUUECKast LIETIb) C
kogom OIII', DIIIT B mpouecce M3roTOBJICHUS MOJBEPIalOTCsl MIPOBEPKE HA COMPOTUBICHUE M IPOYHOCTH
n3ossiuu HanpspbkenueM 500 B 6e3 noaxintoueHus yeTpoicTBa 3alliUThl OT epeHanpsHKEHUI.

[Tutanue npeobdpazosateneit C/AB-SMART-Ex, CIIB-SMART-Exdia g0mKHO OCYIIECTBISATHCA OT
O0appepoB 0e30macHOCTH, OJOKOB MHUTAaHUS C BBIXOJHBIMH HCKPOOE30MAacCHBIMHU ILEMSMH C IapamMeTpamu
Up<24 B, I <100 mA, Cp>0,1 mx®d, Ly > 0,2 m['H, nmeromue cepTuduKaT COOTBETCTBUA.

[Ipeobpazosarenu CAB-SMART-Ex, C/IB-SMART-Exd u CIB-SMART-Exdia npegnaznauens! st
paboThl BO B3phIBOOTIACHBIX 30HAX, B KOTOPBIX MOT'YT 0Opa30BbIBATHCS B3PhIBOONIACHBIE CMECH I'a30B U [1apOB
c Bo3ayxoM kareropuu IIA, IIB, IIC rpynn T1 —T6 no 'OCT 30852.11. Mexanuueckasi po4HOCTb 000JI0UKI
npeoOpazoBarenss  Exd, Exdia - wucnonnenus  coorBerctByer — TpeboBanusim  ['OCT 31610.0
JUIsL AIEKTpooOopyaoBanus Il rpymibl ¢ BEICOKOW OMACHOCTBIO MEXaHMYECKUX MOBPEKICHUNA. MexaHuueckas
IIPOYHOCTH 000J10uKH npeodpazoBatenst Exd, Exdia - vcronaHeHus npyu HaTMYUK KPBILIKK CO CMOTPOBBIM OKHOM
(ommust cOo  CBETOAMOAHBIM  HHAMKATOpoM) cooTBercTByeT TpeboBanusim ['OCT  31610.0 gns
anekTpoobopyroBanus 11 rpymIibl ¢ HU3KOH OMACHOCTHIO MEXaHUYECKUX TTOBPEXKACHHIH.

1.1.19 IlpeobpazoBarenu ¢ Kogamu 3MEKTpPoHHBIX npeoOpazoBatenei DI u DII1I" mo npunoxenuro
A oOecneunBarOT 3amUTy IMpeoOpa3oBaTenss MHpU BO3JACHCTBUM T'PO30BBIX WJIM HHBIX HEPEXOIAHBIX
nepeHanpskeHui (ucnsitatenbHoe Bo3zaeiicTeue kiacca 1l mo FOCT P 51992).

1.1.20 CrpykrypHas cxema yCcIOBHOTO 00O3Ha4YeHUs MpeoOpa3zoBareyieil JaBJICHUS W3MEPUTEIbHBIX
NpHUBEJCHA B pWIOKeHUU A u Tabnnnax A.1-A.S.



1.2 TexHnueckune XapaKTepUCTUKH

1.2.1 OCHOBHbIE TEXHMYECKHE XapaKTEPUCTHKU YKa3aHbl B OTUKETKE HAa KOHKPETHBII
npeoOpa3oBaTelsb.

1.2.2  IIpeobOpa3zoBaTenu yCTOWUYMBBI K BO3JICUCTBUIO UCIBITATEIILHOTO JaBJICHUS B COOTBETCTBUU C
Tabiuuei | 1 BbIAEP)KUBAIOT MEPErpy3Ky UCTIBITATENIbHBIM JIaBJICHUEM B T€UEHHUE 15 MUHYT.

[IpeoOpa3oBarenu pa3HOCTH JaBICHUM W THAPOCTATUYECKOTO JaBJICHUS MPOYHBIE MPH BO3JEHCTBUU
POOHOTO JIaBJIEHUS JJIUTEILHOCTHIO HE Oosiee | MUHYTBI U F€pMETUYHbIE TIPU BO3JIEHCTBUU IPEIEIBHOTO
JOTTYCTUMOTO padodero u30BITOYHOTO B COOTBETCTBUU C TabIuUIIEH 2.

Tabnwuma | — BeauynHbl HCTIBITATEIHHOTO JABJICHUS PE0Opa3oBaTeICH

Bepxuue npezgens! namepenuit (BIIM), MIla| McnbitatensHoe naBienue, B % ot BITN [Ipumeuanue
Ot 0,01 go 16 BxiIOU. 125 —
Cg. 16 10 60,0 BxJIIOU. 115 —
» 60,05 100,0 » 110 —

IIpumeuvaHnus

1 dns mpeoOpa3oBaTeneil qaBleHUS-Pa3peKeHUs] BEPXHUHN TpeieNl H3MEPEHUsT IPUHUMAETCS 110
M30BITOYHOMY JaBJICHUIO.

2 Jlns npeobpa3zoBaTeneil abCOMOTHOTO JaBiIeH sl ¢ BepXHUM npenenoM Hioke 100 k[la
UCTIBITATEILHOE JIABJIEHUE PABHO aTMOC(EPHOMY.

3 Jlns npeoOpa3oBatesicii pa3HOCTH JaBJICHUH M THAPOCTATHYSCKOTO JaBJICHUS IIEPErpy304HOe
JIaBJICHHUE MTOIAETCsl B IUTIOCOBYIO KaMepy.

1.2.3  Tabnuua 2 — BenuyuHsl NpeaeabHO-I0MYCTUMOIO MEPErpy304HOro U MpOOHOTO JaBICHUS
11 ipeoOpa3oBaresell pa3HOCTU IABICHUN M TUAPOCTATUYECKOTO AABJICHHUS.

IIpenensHoOE nOonycTUMOE
Mogenu npeodpa3oBaTereit pabo4ee U30BITOYHOE [Ipobuoe naBnenue, Mlla
nasienue, MIla

1412 4 6

1420 10 15

1430, 1440, 1450, 1460 25 35
1434, 1444 40 56

1530, 1540 4 6

1.2.4  TlpeoOpa3oBaTesid pa3sHOCTU AABJICHUN BBIIECPKUBAIOT MEPErPY3KY CO CTOPOHBI IUIFOCOBOM U
MUHYCOBOM KaMmep B T€4YeHHE | MUHYThl OJHOCTOPOHHHUM BO3JCHCTBHEM JaBJIEHUS PABHOTO IPEIEIIbLHO
JoIycKkaeMoMy pabodeMy H30bITOUHOMY AABJICHUIO. J{J1s1 yCTpaHEeHHs BO3MOKHOTO BIUSIHUS MEPETPy3KHU Ha
XapaKTEepUCTUKU IpeoOpa3oBareneil mociae ee CHATHS HEoOXOAMMO IMPOBECTU MOACTPOWKY HadallbHOTO
CUTHAJA.

1.2.5  BepxHue npezenbl U3MEPEHUN COOTBETCTBYIOT TabyuLe 3.

Tabnwuma 3 - Bepxaue npenensl n3MepeHuid Moiesiel mpeodpazoBaTeliei.

Psn BepxHuUX npenenoB uaMepenuil Ps

O06o3HaueHMe TIpeodpa3oBaTes Monenb 10 TOCT 22520
1020 2,5;4,0; 6,0; 10 xIIa
1030 4,0; 6,0; 10; 16; 25; 40 ITa
TTpeo6pasoBaTens 1040 25; 40; 60; 100; 160; 250 xI1a

a0COJIFOTHOIO JaBJICHUS
CJIIB-SMART-A

CJIB-SMART-Ex-A 1041 4; 6; 10;16;25; 40; 60; 100; 160; 250; 400; 600

1
CJIB-SMART-Exd-A «Ila
CJIB-SMART-Exdia-A
1050
1051 0,10; 0,16; 0,25: 0,40; 0,60; 1,0; 1,6; 2,5 MTTa
2050




1060

1061 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10; 16 MIla
2060
1112 0,16; 0,25; 0,4; 0,6; 1,0; 1,6 xI1a
1120 0,4;0,6; 1,0; 1,6; 2,5; 4,0; 6,3; 10 xIla
1130 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xI1a
I 1140 10; 16; 25; 40; 63; 100; 160; 250 xI1a
peobpasoBareib
M30BITOYHOTO JTaBJICHUS 1141 25; 40; 60; 100; 160; 250; 400; 600 kIla
CJIB-SMART-U1 1150
CIAB-SMART-Ex-1 1151 0,10; 0,16; 0,25; 040; 0,60; 1,0; 1,6; 2,5 MITa
CB-SMART-Exd-1 2150
CﬂB-SMART-EXdia-I/I 1160
1161 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10; 16 MIla
2160
1171
4,0; 6,0; 10; 16; 25; 40; 60; 100 MIIa
2170
[IpeoOpazoBaTens pa3perxeHUs 1212 0,16; 0,25; 0,40; 0,60; 1,0; 1,6 xI1a
C/B-SMART-B 1220 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10 kITa
CJIB-SMART-Ex-B 1730
CJIIB-SMART-Exdia-B 1240 10; 16; 25; 40; 60; 100 I1a
Pazpexenus Pq):
1312 0,125;0,2; 0,315;0,5; 0,8 xIla
M306ITOYHOrO TaBIICHU:
0,125;0,2; 0,315;0,5; 0,8 xIla
Pazpexenus Pq):
1320 0,5;0,8; 1,25;2,0; 3,15; 5,0 xIla
M306ITOYHOrO TaBIICHU:
0,5;0,8; 1,25;2,0; 3,15; 5,0 xlla
I[TpeobpaszoBarenn Paspexenns Py:
JIABJIEHUA-Pa3PEKEHNS 1330 2,0; 3,15; 5,0; 8,05 12,5; 20,0 xIIa
CAB-SMART-11 Hiuotoro M 0
CEB-SMART-EX-I/IB P sV >y ]5)3 5: s OoYy 55, ) Klia
] Ted. azpekeHus Pep):
CIB-SMART-Exd- 1B 1340 12,5; 20,0; 31,5; 50,0; 100 I1a
CIB-SMART-Exdia-UB W30BITOYHOTO AABIICHUS:
12,5;20,0; 31,5; 50,0; 60; 150 kIla
Pazpexenus Py): 31,5; 50; 100 kIla
1341 M30BITOYHOrO TaBIICHU:
31,5; 50; 60; 150; 300; 530 kIla
1350 Paspexenus Pq: 50; 100 kIla
1351 N30BITOYHOrO 1aBICHHUS:
50; 60; 150; 300; 530; 900 xIIa; 1,5 MIIa;
2350 2.4 MIla
[TpeoGpa3zoBarenb 1412 0,16; 0,25; 0,40; 0,6; 1,0; 1,6 xIla
pasHOCTH AaBCHHi 1420 0,63; 1,0; 1,6; 2,5; 4,0; 6,3; 10 klTa
C/IB-SMART —JUI 1430 e 40 6310, 16. 25.
CJIB-SMART-Ex-J1 1,6; 2,5;4,0; 6,3; 10; 16; 25; 40 kI1a
1440 10; 16; 25; 40; 63; 100; 160; 250 klla

C/IB-SMART-Exdia-JIJ1




1444 10; 16; 25; 40; 63; 100; 160; 250 xIla
1450 0,10; 0,16; 0,25; 0,40; 0,63; 1,0; 1,6 MIIa
1460 0,63; 1,0; 1,6; 2,5; 4,0; 6,3; 10; 16 MIla
I[IpeoGpaszosarens 1530 1,6; 2,5; 4,05 6,3; 10; 16; 25; 40 xITa
FI/IZ[pOCTaTI/IlIeCKOFO JaBJICHUSA
CIAB-SMART-II' 1540 10; 16; 25; 40; 63; 100; 160; 250 xI1a
CJIB-SMART-Ex-/IT

[Ipumeuanus: 1) Mozenb ¢ KOJOM HCIOJHEHHUS o MarepuanaM 02 mMeeT MakCUMalbHBIA BEPXHUI
npenen usmepenus 600 klla u MuHMManbHBIN BepxHUil npenen usmepenus 25 klla;

MOJIENb C KOJOM HCIOJHEHUs M0 Marepuanam 11 B 3aBucCHMMOCTH OT 3akasa
BBIITYCKA€TCA B IByX BapUaHTaX:

- ¢ makcuMansHeIM BIIN 40 xI1a 1 MmuaumansaeiM BITU 4 kl1a;
- makcumanbHEIM BITH 250 xI1a m muanmaneasiM BITH 10 kI1a;

MOJIENIU C KOJIOM MCIOJHEeHUs 1o matepuanam 13 u 14 umeror makcumanbubiii BITN
250 xITa m MmuanmansabI — 10 kI1a;

MOJIeJb C KOJIOM HUCHOJIHEHUS 1o MaTepuanam 15 umeer makcumanbibiii BITN 400 kIla
1 MUHUMaNTbHBIN — 10 kI1a.

1.2.6  TlpeoOpa3oBaTeinu SIBJISIOTCSI MHOTONPEAEIbHBIMU U MOTYT ObITh HACTPOEHBI Ha Psii BEPXHUX
MpeAesioB WM JWana3oHoB wu3MepeHudd B cootBerctBHM ¢ ['OCT 22520 wunm HecTaHIApTHHIM.
[IpeoGpa3oBarenu Takke JOMYCKAIOT HACTPONKY Ha CMELIEHHBIN JUAa30H U3MEPEHUI.

1.2.7  Ilpemenbl  1OIyCKaeMOW OCHOBHOW NPHUBEICHHOW IOTPEHIHOCTH Y  yKa3aHbl B
tabnuuax 4-9. Bapuauus BeixoaHoro curnaia He npesbimaet 0,5y. Ilpenenst nonyckaemMoil J0MOJIHUTENbHOMN
MIPUBEACHHON TOTPELIHOCTH, BbI3BAHHOM M3MEHEHHEM TEMIIEpaTypbl OKPY)KAIOILEro BO3/1yXa, yKa3aHbl B
tabmune 10.

TaoOnuua 4— [Ipenens! fonyckaeMoi OCHOBHOM NMPUBEACHHON MOTPEIIHOCTH
npeobpasoBareneit, nckiodas moaenu 1020, 1030, 1041, 1112, 1212, 1312, 1412, 1141, 1341, 1240

Konx mpenenos [Ipenensl gomyckaemMoil OCHOBHOM MPUBEIEHHOM MOTPEIIHOCTH Y, %0 OT
JOITyCKaeMOH BIIN
OCHOBHOM
MIPUBEICHHON Pax/3 < PB< Prax Pax/10 < P < Ppax/3 Pinax/25 < P < Ppiax/10
MOTPEIIHOCTH
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0,5 +1,0
[Ipumeuannus
Piax — MakcUMalbHBIN BEpXHUH IpPeesl U3MEPEHUN ISl COOTBETCTBYIOMIEH MOIU(pUKALIUN
npeobpazoBarers;
Pg — BepxHuil nmpenen u3MepeHuii, Ha KOTOPbI HACTPOEH MPeoOpa3oBaTENb.
Mogenun 1050,1051, 2050 He BBITyCKArOTCS € KOAOM IMPEIETIOB AOMYCKAeMOW OCHOBHOM
npuBeieHHoM norpentHocty 010.




Taonuma 5— Ipenensr nomyckaeMoi OCHOBHOM MPUBEICHHOM MOTPEITHOCTH TTpeoOpazoBaTeet
mozenu 1020

Koa npenenos nomyckaemon
OCHOBHOM NPUBEACHHON
MOTPEIIHOCTH

[Ipenensr gonmyckaeMoil OCHOBHOM MPUBEACHHOM
norpenrHocTa y, % ot BIIN
10; 6 xI1a 4; 2,5 xlla
+0,5 +1,0

050

Tabnuma 6— Ilpenensr nomyckaeMoi OCHOBHOM MPUBEIEHHOM MOTPEITHOCTH ITpeoOpazoBaTeet
mozenu 1030

Koa npenenos nonmyckaemon
OCHOBHOM NPUBEACHHON

[Ipenensr gonmyckaeMoil OCHOBHOM MPUBEACHHOM
norpenrHocTa y, % ot BIIU

MOrPENTHOCTH 40; 25kI]1a 16; 10; 6 xIla 4 klla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tao0nuua 6a— Ilpenenst fonyckaeMoil OCHOBHOM MPUBEICHHON MOTPELUTHOCTH
npeobpazoBarenei mogenu 1041

Koa npenenos [Ipenensr gomyckaemMoil OCHOBHOM IPUBEACHHOM MOTPEITHOCTH ¥, % OT
JOMyCKaeMO BIIN
OCHOBHOH
o Pmax/IOSPBS Pmax/25§PB<

[PUBEICHHOM P P10 Pp< Puax/25
MOTPENTHOCTH

015" +0,15

2 +
025D +0.25 +0,5 1.0
050 +0,5 +1,0 +1,5
[Ipumeuannus

Pimax — MakcuManbHBIN BEPXHUN TPEIeT U3MEPEHUH Isl COOTBETCTBYIOMICH MOIU(DUKAIINN
npeobpazoBarers;

Ps — BepxHuii npeaen u3mMepeHuii, Ha KOTOPBIM HACTPOEH ITpeoOpa3oBaTellb.

D Mopmenu 1041-11 ¢ YKa3aHHBIMU KOJAMH TTOTPEITHOCTH Ha MMPOU3BOISTCS.

Taobnuma 7— Ipenenst nomyckaeMoi OCHOBHOM MPUBEIEHHOM MOTPEITHOCTH TTpeoOpazoBaTeet
monenent 1112, 1212, 1412

Konx mpenenos nonmyckaemoit [Ipenensr nomyckaemMoil OCHOBHOM IPUBEIECHHON

OCHOBHOM NPUBEACHHON

norpenrHocTa v, % ot BITN
MOTPEITHOCTH 1,6; 1,0 xIla 0,6; 0,4 xIla 0,25; 0,16 xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Taonuma 8§— Ilpenenst nomyckaeMoi OCHOBHOM MPUBEICHHOM MOTPEITHOCTH TTpeoOpazoBaTeet

mozenu 1312

Koa npenenos nomyckaemon
OCHOBHOM NPUBEACHHON

[Ipenensr gonmyckaeMoil OCHOBHOM MPUBEACHHOM
norpenrHocTa v, % ot BITN

MOrPEITHOCTH +0,8; £0,5 kl1a +0,315 klla +0,2; £0,125 kIla
025 +0,25 +0,5 +1,0
050 +0,5 £1,0




Taonunma 9 — [Ipeaens qonyckaeMoil OCHOBHON IIPUBEIEHHON MOTPEIIHOCTH
npeoOpazoBareneit mogenen 1141, 1341, 1240

Kol IDeICI0E TOMVCKACMOI . [Ipenensr gonmyckaeMoil OCHOBHOM MPUBEACHHOM
I I/)fBepeisz)ﬁ HI:)r }e/mHolzz/[:I/II/I OEHoRIOn NOpeMHOCTH ¥, % oT BITH
p A p Pmax/10§P8<Pmax Pmax/25§PB<Pmax/10
015 +0,15
2 +
025 +0,25 0,5
050 +0,5 +1,0

Taonunma 10 —Ilpenens tonyckaeMoil JONOJHUTENbHON NPUBEACHHON MOTPELIIHOCTH
npeoOpas3oBareseil, BHI3BaHHOM N3MEHEHUEM TEMIIEPATypPbl OKPYKAOILIEr0 BO3lyXa

[Ipenensl nonmyckaeMou AOMOJHUTEIBHON TPUBEICHHOM
MOTPEITHOCTH J;, BRI3BAHHON N3MEHEHHEM TEMIIEPATYPHI
OKpykaromero Bozayxa Ha kaxaeie 10 °C, % ot BITN

Koa npenenos nomyckaemon
OCHOBHOM IPUBEICHHON

TIOrpeIHOCTH P/ 10 < P5 < Pax P/ 255 Pg < P/ 10
010, 015, 025 +(0,05 + 0,05Pmax/ P)
+ + max
050 +(0,1 + 0,05Pmax/ Pp) 0,1+ 0,04Pme/ P)

1.2.8  IIpeobOpa3zoBaTenn UMEIOT JIMHEWHO-BO3PACTAIOIIYIO WIH JIMHEWHO-YOBIBAIOIIYIO 3aBUCUMOCTh
BBIXOJJHOIO aHAJOrOBOIO CHUTHaJla OT BXOJHOTO jaBieHus. IIpeoOpazoBarenu pa3HOCTH NABICHUH MOTYT
MMETh 3aBUCUMOCTB IPONIOPLUOHAIBHYIO KOPHIO KBAaJPaTHOMY OT BXOJJHOM BEJIMYMHBI — PA3HOCTH JaBJICHUH.

1.2.9 HomuuanmbHas cTraTuyeckas XapaKTEPUCTHUKH MPEoOpa3oBaHUs C JIMHEHHO-BO3pacTaromien
3aBUCHUMOCTBHIO aHAJIOT'OBOI'O BBIXOJHOI'O CUT'HAJ1a OT BXOJIHOI)i H3Mep5[CMOI>’I BCJIMYMHBI COOTBETCTBYCT BHUAY:

(YB—YH)

Y=Y —_—
H+(PB—PH)

(P — Pn), (1)
rJie Y — 3HaueHue BbIXOIHOr0 JIEKTPHUECKOro CUTHANIA, MA;
P — 3naueHne u3mepseMoi (pU3NIeCKor BeMMInHBI, K1a;

Y, Y — cooTtBerctBenHo HIKHEe (4 MA) u BepxHee (20 MA) mpeaenbHble 3HaU€HUS BRIXOAHOTO CUTHAJA;
Py, Ps — COOTBETCTBEHHO HW>XKHUM U BEPXHMI Ipenenbl u3MepeHui, klla.

HomunanpHas craTudeckass XapaKTepUCTHKU MpeoOpa3oBaHUs C  JMHEWHO-yObIBarouiei
3aBUCHUMOCTBIO aHAJIOTOBOTO BBIXOJHOIO CHTHAaja OT BXOJHOW MU3MEPSIeMON BEJIMYMHBI COOTBETCTBYET
BUJLY:

Y=YB———— (P — PHn), (2)
B H
Hcnonb3oBanHble B popmysie (2) 0603HauUeHUs aHAIOTUYHBI 0003HaYeHUsIM Gopmyisl (1).

HomunanbHasg cratudeckas XapakTepucTuka ¢ (pyHKUued npeoOpa3oBaHHUs BXOJHOW H3MepseMoil
BEJINYMHBI 110 3aKOHY KBaJPAaTHOTO KOPHSI COOTBETCTBYET BUAY:

p
Y=Yu+ (Y8—YH) |—, 3)
PB
rae P — BxoaHas u3Mmepsiemasi BeIM4nMHa — Pa3HOCTh JaBJIeHHM, Klla;
OCTaJIbHBIE MTApaMETPbl — TO XK€, YTO B hopmyiie 2.
[Ipumeuanue: BoixogHol curnan usmensercs JuHeitHo B quanasone 0 < P/PB < 0,02.
1.2.10 Dnexrpuueckoe mnuranue mnpeodOpaszoBareneir CIAB-SMART, CIB-SMART-Exd momxnO

OCYILIECTBIISATHCS OT UCTOUHMKA HANPSKEHUS IOCTOSIHHOTO TOKA C BBIXOJHBIM HampsikeHuem ot 14 no 42 B
(mnsa CAB-SMART-Ex, CZIB-SMART-Exdia ot 14 10 24 B), ot 18,5 10 42 B npu ucnosb3oBaHuu HUPPOBOIt
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cem3u mo mportokony HART®, (mns CIAB-SMART-Ex, CJIAB-SMART-Exdia ot 18,5 mo 24 B npu
UCI0JIb30BaHUHU 1M POoBOH cBs3u no npoTokoiay HART®). HomunansHoe 3HaUeHUE HANPSHKEHUS MUTAHUS
npeoOpasoBareneit 24 + 0,5 B.

1.2.11 Iluranue npeoOpazoBarenein CIIB-SMART-Ex, CAB-SMART-Exdia JOJKHO
OCYILIECTBIISITHCS OT OapbepoB OE€30M1aCHOCTH, OJIOKOB MUTAHUS C BHIXOJHBIMU HCKPOOE30MaCHBIMU LIEISIMU C
napamerpamu Up< 24 B, Iy < 100 MmA, Cp > 0,1 Mmx®, Ly > 0,15 mI'H, umeromux cepTuduKaT COOTBETCTBHUS.

HcTtouHuk nuUTaHMs, HCHOJb3YyeMbIM  JUId NUTaHUS B OKCIUIYyaTallMOHHBIX  YCIOBMAX
npeobpazoBareneii (kpome C/IB-SMART-EX) noinkeH y1oBIE€TBOPATH CIASAYIONIAM TPEOOBAHUSIM

— compoTuBieHue uzoisinuu He Menee 100 MOw;

— BBIJIEPXKHUBaATh UcHbITaTeibHOe HanpsbkeHne 500 B mpu  mpoBepke  3IE€KTpUYECKOU
MIPOYHOCTHU U30JISLINY;

— Iynbcauus (JIBOMHAs aMIUTUTY/A) BBIXOIHOTO HAIIPSDKEHUS He JOJbKHA npeBbimats 0,5 % ot
HOMHMHAJIBHOTO 3HA4Y€HHs! BBIXOJHOTO HANPSDKEHHUS MpPU YacTOTE€ TapMOHMYECKHX COCTABIIAIOIIUX, HE
npesbimarome 500 I

Cxembl ~ BHEIIHMX  JJIEKTPUYECKMX  COEIUMHEHUN  mnpeoOpa3oBaTesiel  NpUBEJIEHHl B
IIPUIIOKEHNH B.

1.2.12  ComnpoTuBieHne HArpy3Kku (BKJIFOYasi COMPOTUBIICHUE JIMHUH CBSI3H) JOJHKHO OBITh B MpeEeax
OT Ry 10 Ruyaxe. Ruaxe OTIpeaenseTcs no gopmyie:

Ruae = 0, @)
0,02
riae U — HamnpsbKeHUe uTanus npeoOpaszoBarens, B.
Ruwun = 0 mpu orcyrctBuu uudpoBoit cBszu no nporokony HART®, Ry = 250 Om mpu eé
WCTIOJIb30BAHUH.

1.2.13  Tlotpebnsemast MOITHOCTH TpeoOpa3zoBaTeeii:

— s CAB-SMART-Ex, CIIB-SMART-Exdia — He 6onee 0,8 Br
— g CAB-SMART u CIIB-SMART-Exd — ne 6osee 1,0 Bt

1.2.14 Bpems BOCCTaHOBJICHHSI aHaJoTOBOTO curHama mpeoOpazoBarencii CIAB-SMART mnocne
IpepbIBaHUs MUTaHUS Ha BpeMs He OoJiee 20 Mc He MpeBbIIaeT 5 Mc.

1.2.15 TlpenenpHble OrpaHUYEHUSI BEIXOJHOIO CUTHAJIA MpeoOpa3oBaTeliei:

- HIOKHee 3HayeHue He ooiee: 3,73 £ 0,02 MA;

- BepxHee 3HaueHue He menee: 22,0 £ 0,02 MA;

BenuunHbl CUTHAIOB HACKIILIEHUS! aHAJIOTOBOT'O BBIXOJA:

- HIDKHee 3Hadenue - 3,84 + 0,02 MA;

- BepxHee 3HaveHwue - 21,6 = 0,02 MA.

Hacpilienue BBIXOJHOTO CUTHalla BO3HUKAaeT IIPU BBIXOJE JIABJICHUS 3a Ipeaesbl
YCTaHOBJIEHHOTO JIMana3oHa Ha BeJIMYMHY Oosiee 1% Huke HIKHEro npenena usmepenus u 6ouee 10%
BBIIIIE BEPXHETO Ipejiea U3MEPEHUS.

[IpenenbHOE€ 3HAUYE€HHWE BBIXOJAHOIO CUTHAJla YCTAHABIMBAETCS IPU BO3HUKHOBEHHUU
HECOOTBETCTBUSL KOHTPOJUPYEMBIX IapaMeTPOB 3a/laHHBIM 3HAUY€HUSM, OOHAPY)KEHHOE HEMPEPHIBHO
(GYHKIMOHUPYIOIIEH CUCTEMOM camMoauarHocTuku. [lepexiioueHne Mexay BEpXHMM U HUKHHUM
MpeAeIbHBIMHA 3HAYEHUSIMU BBIXOHOTO curHaia BeinosHsIeTcss HART® -komanmo#, mepegaBaemMoii o
JIMHUU CBSI3HU.

1.2.16 Tlpu ckaukooOpa3HOM U3MEHEHUH HaIPsDKEHUS NUTaHus Ha 1 B 0T ycTaHOBIEHHOTO 3HaYEHUS
3a Bpems He Oosee 50 Mc BBIOPOC BBIXOJHOTO CHUTHala HE mpeBbimaet 1,5 % OT auanmazoHa M3MEHEHHS
BBIXOJIHOI'O CUT'HAJIa POA0KUTEIBHOCTRIO He Ooutee 1 c.

[lynpcanus BBIXOJHOTO cUrHaia B auamnaszoHe 4acToT oT 0,06 1o 5 'y BKIIOUUTENBHO HE MPEBBILLIACT
3HaueHuit 0,7y. Ilymbcanusa aHAJIOroBOTO BBIXOJHOIO CUTHAJIA B JHMANa30HE 4YacTOT OT 5 [0 10° T He
npesbimaet 0,25 % ot BITN.

1.2.17 Tlo cremenu 3amuThl OT MPOHUKHOBEHMS MBUIA U BOJBI MPeoOpa3oBaTesii COOTBETCTBYIOT
rpynnam P54, IP67 no 'OCT 14254.
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1.2.18 TIlpeoOpa3oBaTesiv yCTOWYUBBI K BO3JEHCTBUIO TEMIIEPATYPhl OKPYKAIOIIEH Cpe/ibl 10 TaliuIe
A.3 mpusiokeHust A B 3aBUCUMOCTH OT HUCIIOTHEHUS.
1.2.19 TIlpeoOpa3oBaTesnd YCTOWYMBBI M HPOYHBI K BO3AECUCTBUIO CHUHYCOWJAJIbHBIX BHUOpaluil B

cooTBeTcTBUU ¢ Tabnuuel 11. Hanpasnenue BubGpanuu J0IKHO COOTBETCTBOBATh YKa3aHHOMY B IIPUJIOKEHHUH
b.

TaOnuma 11 — YcroiiunBOCTh K BO3JAEHCTBHIO CHHYCOUJAIbHON BUOpaliuu
HcnonHeHune no

I'pynma Ucnonnenus npeoOpazoBareneit BHOPOYCTOWYMBOCTH
o 'OCT P 52931
1 CAB-SMART moneneit 1112, 1212, 1312. 1412 L3
CAB-SMART moneneit 1020, 1030,1040, 1120, A\

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
3 [Tpoune ucnnonnenus CJIB-SMART V2

[Ipenensl gomyckaemMoil JOMOJHUTEIBLHOM IMPUBEACHHOW MOTPENIHOCTH, BBI3BAHHOW BO3ACHCTBHEM
BuOpauuu, B % ot BIIM, He 10KHBI IPEBBIILIATE CIEAYIOIUX 3HAUCHU!

= ko 5)
B

A€ Pnax — MaKCUMaIBHBIM BEPXHUH TIPEACT U3MEPEHUS MOIeTu ipeoOpazoBarens, klla;

Pp — ycranosnennsiii BIIN, klla;

k — xoadduruent, pasusiii 0,25 % mist moxenei rpymm 1,2;

0,1 % st moneneit rpymmsl 3.
1.2.20 IIpeo6pazoatemn CJIB-SMART-Exd, CJAB-SMART-Exdia ycTroiuuBBl K BO3IEHCTBHIO
yaapa.

1.2.21 [Ilpenenbl JOTOJHUTEIHLHON NPHUBEACHHOM TMOTPEIIHOCTH IpeoOpazoBarenield pasHOCTH

JaBIICHUH M THAPOCTATUYECKOTO MaBJICHHUS IPHU JIBYXCTOPOHHEM HArpy)KeHHH pabodYrM H30BITOYHBIM
naBienneM, % ot BIIU:

Pmax
= Kf- . 6
v = Kf - Ppa6 - ——, (6)
rne Kf miust momenn 1412 +0,2%/1 Mlla
Kf nns monenn 1420 +0,08%/1 MIla
Kf nns moneneit 1430, 1434, 1440, 1444, 1530, 1540  +0,04%/1 MIla
Kf nna moneneit 1450, 1460 +0,02%/1 MIla

Ppab® — 3nauenue pabouero n30pITOUHOrO AasieHus, Mlla;
Pmax — maxcuManbeHbIl BepxHUH npenen uzMmepenus, Mlla;
PB — BepxHMil Ipesen u3MepeHuii, Ha KOTOpbIi HacTpoeH npeoOpasoBatenb, MIla.
1.2.22 TlpeobpaszoBaTenn yCTOMUMUBHI K BO3JACHCTBUIO HHIYCTPUAIBHBIX IIOMEX:
— 10 I'OCT 30804.4.4, crerenb KE€CTKOCTH 3;
—10 I'OCT P 51317.4.3 B nonoce gactot 80—1000 MI 11, cTeneHb KECTKOCTH 3;
— 10 I'OCT 30804.4.2, cTeneHb )XeCTKOCTH 4;
—10 I'OCT P 51317.4.6, crenieHb )KECTKOCTH 3;
—10 I'OCT P 50648, creneHn JKECTKOCTH 5;
— 10 I'OCT P 50649, creneHn JKECTKOCTH 5;
—10 I'OCT P 50652, crenneHn )KECTKOCTH 5;
—no I'OCT P 51317.4.5, cTrenenp KeCTKOCTH 2 MPHU TOJA4Ye MTOMEXH MO CXEME IPOBOJI-TIPOBOI
CTENEHb JKECTKOCTH 3 TMpH ToJade TOMEXH IO CXeMe «IpOoBOJ-3eMiisi». Kputepmii KadecTBa
GyHKIMOHUpOBaHUS — A.
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JlononHUTENbHAS TMOrPEUIHOCTh IpeoOpazoBareseil, BbI3BAHHAS BO3JIEHCTBUEM HWHAYCTPUAIBHBIX
MOMEX, BBIpQ)KCHHAS B MPOIEHTAX OT JHMara3oHa M3MEHEHHs BBIXOIHOTO CHTHasa, He mpesbimaet 20 % ot
IIPEJIEIOB JIOMYCKaeMON OCHOBHOM MOTPEIIHOCTH U HE HOPMHUPYETCH.

1.2.23 IIpeobOpa3zoBaTenn COOTBETCTBYIOT HOpMaM MOMEXOIMHUCCHUH, YCTAaHOBJICHHBIM 15 Kitacca b mo
I'OCT P 51318.22.

1.2.24 TlpeoOpazoBarenyd MMEIOT BHEIIHIOK KHOIKY, PacIOJIOKEHHYIO Ha KOpILyce, Ul CMELICHHS
XapaKTEePUCTUKU MpeoOpazoBaTest NaBiaeHUs (KaIMOpOBKA «HYIS») OT MOHTaKHOTO IOJIOKEHUSI HAa 00BEKTE
WM CTaTUYECKOTO JIaBJICHHUSL.

1.2.25 Hacrpoiika u ynpaBieHue npeodpazoBareneM ¢ MU(PPOBBIM HHIAUKATOPOM OCYILIECTBIISICTCS
KHOIIKaMHM, PAcIOJIOKEHHBIMU Ha KOPIYCE HHAWKATOpa U JUCTAHIMOHHO HPHU HMOMOIIM YIPABISIOLIETO
ycTpoiicTBa, noanaep;xkubaroniero HART®-mporokon, a mist mpeoOpa3oBaTeneit naBieHust 6€3 BCTPOSHHOTO
1M(pPOBOro HMHAMKATOpPa YCTPOWCTBA TOJIBKO JUCTAaHLUMOHHO MpPH IMOMOIIM YIPaBJISIOMIEr0 YCTPONCTBA,
noanepxxuaromiero HART®-npotokoi.

1.2.26 Munukarop, BXOJSAIIMM B cOCTaB IpeoOpazoBaTeisl, UMEET J1Ba pexuMa paboThl — U3MEPEHUS
1 YCTAHOBKHU U HACTPOMKHU IapaMeTpoB.

1.2.27 B pexume u3MepeHUs Ha UHAUKATOPE 0TOOpaXKaeTcs:

— 3HAQ4YEHME JABJICHUS B YCTAHOBJICHHBIX IIPY HACTPOMKE eIMHMLAX B npenenax ot munyc 0,015 o 1,1

nrarna3oHa U3MEHEHHs CUTHAJIa;

— YCTaHOBJICHHBIE €IMHUIbI U3MEPEHUS J1aBJICHUS.

B 3aBucumocTtu OT 3aka3a MOXKET ObITh BBIOpaH OJMH U3 ABYX HAOOPOB MPEAYCTAHOBIEHHBIX €IUHUI]

H3MEpeHUs:

1) «%», «Ilay, «xIla», «MIlay, «kI'c/cm®», «kI'c/M?»;

2) «%», «Ilay, «xIla», «MIay, «kI'c/cM>», «MM.PT.CT.»

1.2.28 [Ilpu mHapymeHusx B paboTe mnpeoOpazoBaTessi oToOpaxaemas WH(OpMaIUs HWHIMKATOPOM
npuBeeHa B Tabnune.12.

TaoOnuuna 12— Orobpaxaemas nuHGoOpMalys IpU HApYLUIEHUSX B paboTe mpeodpa3zoBaTeis

CuMBoJIBI Ha TUGPOBOM
Pp ConepxaHnue pexuma

HHIUKATOPE
i |: T_)Ul;l N3mepsieMoe maBiieHne Pp BBIXOJUT 3a BEpPXHUH Ipejed,
;_[: U_ﬂ |:,| yKa3aHHBIH B 11.1.2.27)

Ilepenonnenue HMHJUKaTOpa BCIICJICTBUE HEIPaBUIILHO
BBIOpAHHBIX €IMHULl U3MEPEHUS
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N3mepsiemoe naBieHne P BBIXOJAWT 3a HIWKHHUM IIpefel,
H

[
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Y !

o
i
I

yKa3aHHbIH B 11.1.2.27)

1.2.29 VYcranoBka W HaAcCTpoWKa MapaMeTpOB C TIOMOIIbI0O KHOMOK HWHAMKATOPA MOXET OBITh
BBITIOJTHEHA TOJBKO BO B3PHIBOOE30MIACHOM 30HE B COOTBETCTBUU C [Ipmokenuem E.

1.2.30 Bpewms ycpemgnenust (memrdupoBaHus) BBIXOJHOTO CHUTHala MpeoOpa3oBaTeieid MOXKET ObITh
BBIOpaHO moTpedutenem u3 cremyromero psaa: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.

1.2.31 [omoJHUTENIbHAS MOTPEUTHOCTh, BEI3BAHHAS TUIABHBIM M3MEHEHHUEM HAMPSDKCHUS] MTUTAHUS U
BO3/ICMCTBHMEM BHEIIHETO MEPEMEHHOTO0 MAarHUTHOTO MoJisi HanpsikEHHOCTRIO 400 A/M, wactoToit 50 ['1y unun
BHEIIIHETO IMOCTOSHHOTO MarHUTHOTO ToJisi Hanpshk€éHHOCTRI0O 400 A/m, He mpeBbimaer 0,2 oT mpenena
JOTTyCKaeMO# OCHOBHOM TOTPEITHOCTH U HE HOPMHUPYETCHI.
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1.2.32 IIpeobOpa3zoBaTenn HE BRIXOAAT U3 CTPOsSI IPU OOpPBIBE BHIXOJHOTO IIEMH TIpeoOpa3oBaresei, a
TaKOKe MPHU TM0aue HAMPSIKEHUS MMUTAHUS 0OPaTHOW TOJAPHOCTH M KOPOTKOM 3aMBIKAHUHU BBIXOJHOM LIETIH
npeoOpa3oBarenei.

1.2.33 [Ipo4yHOCTP W3OJSIIIMM W COMPOTHUBJICHHE DJJIEKTPUUECKHX Iemneil mnpeobpazoBareneit
npuBeAeHbI B Ta0nuie 13.

TaOnuuna 13 — Buj u 3HaueHUE MCHBITATEILHOTO HAIPSHKEHUS NPU MPOBEPKE IEKTPUUECKON

MIPOYHOCTH U3OJISIHH, YICKTPUICCKOE COTIPOTHBIICHUE U30JISIIAN
JelicTByroniee 3HaYEHUE
HCIBITATEILHOTO HAIPSOKCHUS
MepeMEeHHOT0 ToKa yactoTout 50 I'1g
. HopMBI 351eKTprYecKOro COMPOTHBIICHUS
MIPAKTUICCKH CHUHYCOUTATBHOM
n3oaaun, MOM, He MeHee
¢dbopmbl ¢ k03 uLIeHTOM
HUcnonnenu
. amMrIuTy el He Xyxe 1,414 + 0,099,
B add, ne menee
npeodpazon o
aTest . IIPH BEPXHEM P .
IIPH OTHOCHUTEITHHON OTHOCHUTEIILHOM
B B 3HAYCHUH
BJIAKHOCTH 95 + 3 . | BmaxHocTH (95 +
HOPMAaJTbHBIX o HOPMAJIBHBIX | TPEICIIbHOMN o
% ¥l TEMITepaType . 3)%mu
YCIOBUSAX o YCIOBUSAX paboueii
35£5°C remmeparvoy | TEMTIEPAType
patyp (35 £ 5) °C
Hes3priBo3a
[IUIICHBIC 300 240 100 20 5
WCIIOJTHEHUS
B3psiBo3anm
[ICHHbIE 500 — 100 — —
WCTIOJTHEHUS

1.2.34 TabGapuTHble U YCTAHOBOYHBIE pa3Mepbl MpeoOpa3oBaTeiell IPUBEIEHBI B IPHIIOKEHNUH b.
1.2.35 TIO mnpeoOpazoBarenss NpenHAa3HAYCHO Ul  IpHeMa  DJIEKTPUYECKOro  CUTHaJIa
YyBCTBUTEJIHLHOTO 3JIEMEHTA, IPONOPLUUOHAIBHOTO €ro J1ehopMalii OT IPUIIOKEHHOTO JIaBJICHUS.

3HaueHue 1U(GPOBOrO0 KoJa CHUrHajlda, HOPMUPOBAHHOE B IIMPOKOM JMalia3oHe TeMIepaTyp,
npeoOpasyeTcss B 3HAUEHHWE JIAaBJICHHS, OTOOpa)kaeMoe Ha CBETOJMOJHOM HHAMKATOpe MU B
YHU(PUIUPOBAHHBII TOKOBBIM BHIXOHOW CUTHAJL.
WnTepdeiic nonbp3oBaTesns MO3BOJISIET BU3YalIU3UPOBATh M3MEPEHHOE 3HAUEHUE JABJICHUS, MOJIYYHUTh
3HAYEHUE JIaBJIeHUs N0 UU(POBOMY U aHAIOTOBBIM KaHAJIaM.
[IporpammHoe obGecrnieueHue npeoOpa3zoBaTess SBISETCS BCTPOSHHBIM M Iepe3arpykaeMbiM. B
M0JIb30BAaTEILCKOM M CBSI3HOM ~ MHTepdeiicax mnpeoOpazoBareisi OTCYTCTBYIOT — MPOLEAYpPbI
apXUBUPOBAHUS PE3YJIbTATOB U3MEPEHUI.
10 npeoOpa3zoBaTens pa3/ie]IeHO Ha METPOJIOTUYECKH 3HAYUMYIO YaCTh M METPOJIOTMUECKH HE3HAUUMYO
4acTh:
K METPOJIOTUYECKH 3HAUMMOM 4aCTH OTHOCSITCS IPOTPaMMHbIE MOJTYJIH, BBITIOIHSIOMINE (DYHKIUH:
- cbopa, mepenayn, 0OpabOTKH U MPEJACTABICHUS U3MEPUTEILHON HHMOpMAIUK;
- ueHTUUKaIUK MeTposioruuecku 3Haunmoit yacru [10;
K METPOJIOTUYECKH HE3HAUUMOM YaCTH OTHOCSTCS MTPOrPaMMHBIE MOYJIH MEHIO pudopa:
- popmaT oToOpakeHusl JaHHBIX Ha UHAUKATOPE;
- CTPYKTYpbl KOMMYHUKAIIMOHHOTO MPOTOKOJIA.
Metponornuecku 3HauuMmass dYactb [IO mpeoOpas3oBarenss HMeEeT BO3MOXHOCTb IPOBEACHUS
UJCHTUPUKAIMU TIOCPEICTBOM HMHTEpdeiica CBA3M, UIU BU3yaJbHO Ha CBETOJMOJHOM HWHIUKATOpE B
MEHIO TIpubopa.
WNnentudukanmoHHble JaHHbIe, IpeicTaBIeHHbIe B Tabauie 13a, BkioyatoT B ceds nHpopmaiuo:
- 0 Homepe Bepcuu 10 - naenruduxarope merposorndeck 3Haunmoit yactu I10.
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Tabnuua 13a — nentudukanronHble JaHHbIE TPOrPAaMMHOTO OOecTieueHus

WnentuduxamoHHble 1aHHble (IPU3HAKK) 3HaueHue
Hnentnpukannonnoe HauMmeHosanue 110 nnsg C/AB-SMART-4-20 MA EPDD hart.a43
Howmep Bepcun (npentudukanuonssiii Homep) [10 He Huke 1.0

Hudposoit unentudukatop 110 -

Jlpyrue uaeHTu(puKaoHHbIE TaHHbIE, €CIIM UMEIOTCS -

Ha nHImkaTtopHOM yCTpOMCTBE NMEETCA M1ApOJIb.

[1O He u3mMeHseMoe U He CUYMTHIBAEMOE.

Wwmeetcst pazrpaHiueHNe MOIh30BATENBCKOTO qocTyna. [lonbp30BaTeny He UMEIOT JOCTYIIAa B CEPBUCHBIN
PEKUM.

[IpoTokonbl OOMEHa IaHHBIX COAEP)KAT METOIBI OIPENENCHUS OMMOOK MPH TOMOIIM IMPOBEPKH
COOTBETCTBUS 3aIpOCa U OTBETA U BBIYMCICHHUS KOHTPOJIBHON CYMMBI.

YpoBeHb 3alIMTBI MPOTPAMMHOTO  OOECHEUeHHUs] BBIUYMCIUTENS OT HENpPEeIHAMEPEHHBIX U
IpeIHaMEPEHHbIX U3MEHEHUH - «BbIcOKH» 1o P 50.2.077-2014.

1.2.36 Cpennsis HapaboTKa Ha oTKa3 s mpeoopazosareneit C/IB-SMARTHe menee 157000 u.

1.2.37 Cpennuii cpok ciayxObl npeoOpazoBateneil He MeHee 14 neT, KpoMe 3KCIUTyaTUPYEMbIX MPU
M3MEPEHUU T1apaMeTPOB AarpecCHBHBIX CpEd, CPEIHUH CPOK CIIy)KObI KOTOPBIX 3aBHCHUT OT CBOWCTB
arpecCUBHOM CPEJIbl M YCIIOBHUH SKCIUTYaTaIlH.

1.2.38 Cpenuuii cpok ciyx0bl MpeoOpa3oBaTesel, MpeaHa3HaYCHHBIX UISI K3MEPEHUS ITapaMeTPOB:

- arPECCUBHBIX CPEJI C COACPIKaHUEM CEPOBOIOPOIa 10 5% oO6beMHBIX (OpeHOYyprckoe MECTOPOXKICHHE)
- He MeHee 6 JIeT.

- arpeccHMBHBIX Cpell C CoJAepaHueM cepoBojopona g0 26% o0bemMHBIX (AcTpaxaHCcKoe
MECTOPO’KJICHUE) - HE MEHee 4 JIeT.

1.2.39 TlpeoOpa3zoBaTenu ¢ K0JgaMHU AIEKTPOHHBIX Mpeodpazosateneit DI u SI11I no npuioxenuto
A olecrieunBarOT 3ammTy TNpeoOpa3oBaTeNs TPU BO3MCHCTBHHM TPO30BBIX WM HWHBIX MEPEXOIHBIX
nepeHanpsiKeHu KOMOMHUPOBAHHOW BOJIHBI 1,2/50 MKC. ¢ MaKCUMaIbHBIM 3HAUY€HUEM HampspkeHus: 6 kB u

8/20 MKC. ¢ MakcHUMaJlbHbIM 3HaueHHeM Toka 3 KA (ucmblTaTenbHOoe Bo3zaeWcTBue kiacca Il mo
I'OCT P 51992).
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1.3 KommiekTHOCTh npeoOpa3zoBareneit

1.3.1  KommiekTHOCTh IpeoOpa3oBateseii npuseaeHa B Tadmuie 14.

Taonuua 14— KommiektHocTh mpeoOpa3oBareseit

HaumenoBanue O6o3HaueHne KI(I)IJ;" [Tpumeuanue
1. [IpeoGpa3oBarens AaBiieHUs VcrionHenue u
. AI'bP.406239.001-33 1

M3MEPUTENbHBIN 0003Ha4YeHHE B

2. OtukeTka (macnopr) AI'bP.406239.001-33 OT 1  |[COOTBETCTBUHM C 3aKa30M

3. MeTosHKa OBEpKH MIT 95-221-2013 p [a 100 wrr. w8 oxs
aJipec, WIK 10 3aKazy

4. PYKOBOJICTBO 1O KCIUTYATALHHI ATBP.406239.001-12 PD p [a 100 . mm B oxs
aJipec, WIK 10 3aKa3y

1.4 VcrpoiictBo 1 paboTta mpeoOpazoBareneit

1.4.1 KonctpykTtuBHO TIpeoOpa3oBaTesib COCTOUT W3 MEPBUYHOTO MpeoOpa3oBaTessi JABJICHHS U
AIEKTPOHHOTO 0J10Ka 00pabOTKU CUTHAJIOB.

1.4.2  Tlpunuun peiictBus mnpeoOpa3oBaTenell OCHOBaH Ha TEH30PE3UCTUBHOM Hddekre B
MIOJIYIIPOBOIHUKOBOM YYBCTBUTEIBHOM 3yieMeHTe. [loa Bo3zaelicTBUEM H3MepsieMOM BeNWYMHBI MeMOpaHa
negopMupyeTcsi, BbI3bIBasi M3MEHEHHE COIPOTHUBIIEHUS TEH30PE3UCTOPOB YYBCTBUTEILHOIO 3JIEMEHTA, a
BCJIE/ICTBHE 3TOT'0, U3MEHEHHUE BBIXOIHOTO JIEKTPUUYECKOTO CUrHAIA. DJIEKTPUUECKUN CUTHAJ ITpeoOpaszyeTcst
aHaJIoro-1M¢poBbIM NpeoOpa3oBareseM B LU(POBON KO, MPONOPLIUOHATIBHBIA NPUIOKEHHOMY JaBJICHHUIO.
Hudpooii kom mnepemaercs Ha UOPOBOE HHAMNKATOPHOE YCTPOWCTBO, a TaKXe Ha YCTPOWCTBO,
dhopmupyroiee YHUGUITUPOBAHHBIN aHAJIOTOBBIN U U(GPOBON BBIXOIHON CUTHAIIHI.

1.4.3  Ilnmatel snexkTpoHHOrO OJIOKAa YCTAaHOBJEHBI B Kopiyce. Jlisi 3amuThl OT BO3ACHCTBUMN
OKpY’Karolllel cpeJibl Ha IJIaThl HAHOCUTCSI MHOTOCIOMHOE 3aIIUTHOE MMOKPBITHE.

1.4.4  MHnukatopHOE€ YCTPONCTBO MOKET ObITh YCTaHOBJIEHO B OJHOM M3 4 IOJIOKEHHH C Yriiom
MOBOpOTa, KpaTHBIM 90°.

1.5 MapkupoBka

1.5.1  Ha xopmyce npeoOpa3oBarenell yCTaHABIUBAIOTCS TaOJUYKK C HAIMUCIMHA B COOTBETCTBHH C
KII:

- HaMMEHOBAHUE CTPAaHBI, I'/I€ U3TOTOBJIEHO TEXHUYECKOE CPEICTBO;

- TOBApHBIM 3HAKOM WJIM HAUMEHOBAHUEM NPEANPUATUSA-U3TOTOBUTEIS;

- HaMMEHOBAHMEM U (WJIM) TUIIOM IpeoOpa3oBaTeiei;

- TIOPSAKOBBIM HOMEPOM IpeoOpa3oBaresiell 0 CUCTEME HyMepaluu NpeaIpUusTus-u3roTOBUTENS;

- TaTOM M3TOTOBJICHMUS,

- qnsa CAB-SMART-Exd, nomnonHuTENnbHO: MapKHpOBKA B3pHIBO3AILUTHI, 0003HAYEHHE OpraHa IIo
ceprudukanum, HoMep ceptudukara, quanazoH padouux temmeparyp st TS - -61°C < t, < +70°C, ms
T6 -61°C <t, <+60°C, cnennaibHbIN 3HaK B3PHIBOOE30MIACHOCTH, CTEMEHB 3alIUTHI OT BHEITHUX BO3ACHCTBUI
mo 'OCT 14254,

- nns1 CIAB-SMART-EX, [0MOJIHUTENbHO: MapKHUpOBKa B3pbIBO3ALIUTHI, 00O3HauUE€HHUE OpraHa IO
ceprudukanuy, HoMep ceprudukara, auanazoH paboyux TeMIeparyp, HanpsyKeHUe MUTaHUs, TOK, EMKOCTb
kalbemnsi, WHIYKTUBHOCTh M TOTpedisiemMas MOIIHOCTBh: a1 15 - —61°C< t, < +70°C  mus
T6 - -61°C <t, < +60°C, U; <24 B, [; <100 MA, C; < 10 a®, L;<0,15mIwH, P; < 0,8 BT, — a Takxe
CHeIHaJIbHbII 3HaK B3pbIBOOE30MACHOCTH, CTEMEHb 3alIUThl OT BHEIIHUX BO3JIEHCTBUN B COOTBETCTBUU C
ucnionHenueM o I'OCT 14254.
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- nns C/IB-SMART-Exdia, 10nOJHUTENBHO: MapKUpPOBKa B3PbIBO3ALIUTHI, 0003HAUEHUE OpraHa Io
ceprudukanum, HoMep cepTudukaTa, AMarna3oH paboynx TemrepaTyp, HaupsHKeHUe MUTaHUs, TOK, EMKOCTh
kabemnsi, WHIYKTUBHOCTh M TOTpedisiemMass MOIIHOCTBh: a1 15 - —61°C< t, < +70°C  mis
T6 - -61°C <ta < +60°C, U; <24 B, [; < 100 MA, C; < 10 vO®, L;<0,15 mMI's, P; < 0,8 BT, — a Taxxe
CHeIHaJIbHbII 3HaK B3pbIBOOE30MACHOCTH, CTEMEHb 3alIUThl OT BHEIIHUX BO3JEHCTBUN B COOTBETCTBUU C
ucnosHenuem no 'OCT 14254.

1.5.2 3nak yrBepknaenuss tuna CH HAHOCATCS W3rOTOBHUTENIEM HAa THUTYJIBHBIM JIMCT STHUKETKU
TUNOTPA(CKUM CITOCOOOM.

1.5.3 Orrucku xieiiM OTK u3roroBuTenss W HOBEPUTENS CTaBITCSI B COOTBETCTBYIOIIME pa3feiibl
STUKETKH.

1.6 YmakoBka

1.6.1  VYmnakoBka npeoOpa3oBaTeisiell 00ecrieuuBaeT COXpaHHOCTh Ipeodpa3zoBaTeseld Ipyu XpaHEeHUH
U TPAHCIIOPTUPOBAHUMU.

1.6.2  Tlepen ynakoBbIBaHuEeM IpeoOpa3zoBareneil kuciaoponHoro ucnonHenus (K) nmpoussoaurcs
obe3xxupuBanue u ourictka no OCT 26-04-2158, uto noaTBepkIaeTCs POCTaHOBKOM mTamia «O06e3:KupeHo
cornacHo OCT 26-042158» B macnopte (3TUKETKE) HA U3JCIIHE.

1.6.3  IlpuemHuk pnaBieHusi npeoOpazoBaTens KuciaopojgHoro ucnojHeHus (K) samwminaercs ot
3arps3HEHUH KOJIAYKOM, a caM IpeoOpa3oBaTeNb MOMENIACTCS B 3alasHHBIA MOJUAITUICHOBBIA TTaKeT.
[IpuemHuk naBneHusi mpeoOpa3oBareNss HE KHCIOPOIHOTO MCIONHEHHUS JOMyCKaeTcs He 3alldIIaTh
KOJIITAYKOM.

1.6.4 Ilpum mocraBke mpeoOpa3zoBaTeiiss C KOMIUIEKTOM MOHTXHBIX YacTei (OTBETHOW 4YacCThIO
pa3bemMa) TOCIIEIHAN YIaKOBBIBACTCS OT/ACIBHO.

1.6.5  Bwecte c mpeoOpa3oBaTeIsiMu B Tapy YKIAIbIBACTCS ITHKETKA.

2 MHMCHOJIb30BAHHUE I1IO HABHAYEHUIO
2.1 DkcruyaTallMOHHbIE OTPaHUYEHUS

2.1.1 He nomyckaercss mnpuMeHeHHe MpeoOpa3oBaTenell s M3MEPEHUsl JaBJICHUSI Cpel,
arpecCUBHBIX 110 OTHOILIEHUIO K MaTepuanaM KOHCTPYKIHMH IpeoOpa3oBaTeniell, KOHTAKTUPYIOLIUM C
U3MEPSIEMOM Cpenoil.

2.1.2  He nomyckaeTcsi MEXaHMYECKOE BO3/IeiiCTBHE Ha MEMOpaHy MPUEMHUKA JABJIEHUS CO CTOPOHBI
MIOJIOCTH U3MEPUTEIBHOTO OJI0KA.

2.1.3  Ilpwu skcmuryaramnuu nmpeoOpa3zoBareneid He0OX0AMMO UCKITIOYHTh:

—HaKOIUIEHHE U 3aMep3aHhe KOHJAEHcaTa B pabouyMx KamMepax W BHYTPH COEIMHHUTEIbHBIX
TpyOOTIPOBOIOB (1 Ta3000pa3HBIX CPENICTB);

—3aMep3aHue, KPUCTAIUIM3ALUIO CPEJibl MM BBIKPUCTANIN30BbIBAHUE U3 HEE OTIEIbHBIX KOMIIOHEHTOB
(7151 KUJIKUX Cpen).

2.1.4  Tlpu u3MepeHUM AaBIICHUS arpPECCUBHBIX WM KPUCTAUIU3YIOLIUXCA, @ TAaKXKe 3arpsi3HEHHBIX
cpel OTOOpHBIE YCTpOMCTBa [aBJEHHUS JOJDKHBI HMETh DPas3AelUTENIbHbIE COCYIbl WM MEMOpPaHBI.
Pa3znenutenpHble cOCY/Ibl JOJKHBI YCTaHABIMBATHCS KaK MOXKHO OJIMKE K TOUKE 0TOOpa JaBJICHHUS.

2.1.5  Tlocne BO3aeiCTBUS MUHUMAIbHBIX WJIM MAKCUMAJIbHBIX pa0OUUX TEMIIEPATyp PEKOMEHIYETCS
IIpU HEOOXOAMMOCTH NMPOU3BECTH KOPPEKTUPOBKY HauYaIbHOTO CUrHAJIa IIpeoOpa3oBaTesl.

2.2 TloaroTtoBka npeoOpa3oBaTeiieil K HCIOJIb30BaHUIO

2.2.1  Tlpu nosyyeHuu npeobOpazoBareneil HEOOXOIMMO OCMOTPETh YIAKOBKY U, YO€IMBIIUCH, YTO
OHAa HE UMEET MOBPEKICHU, IPOU3BECTH PACIAKOBKY.

2.2.2  TlpoBepuTb KOMIUIEKTHOCTb IIpeoOpa3zoBareseil B cooTBeTcTBUU € 1.3.

2.2.3  BHemHUM OCMOTPOM CJEAYeT MPOBEPUTH MpPeoOpa3oBaTeIr W PE3LOOBBIC COCAUHECHHUS HA
OTCYTCTBHE BUAUMBIX [TOBPEKICHUIM.
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2.2.4 IllpuémHHMK [naBieHUs IpeoOpazoBaTesield M MOHTAXHBIE YaCTH, MpEAHA3HAYEHHBIC IS
npeoOpa3oBaHMsl JaBJIEHUS ra3000pa3HOTO KUCIOPOJa U KUCIOPOJOCOAEpPHKAIIUX CMECEH, JOJDKHBI ObITh
ouHIeHbl 1 o0e3xupensl mo P/ 92-0254-89. [{ns npeoOpazoBarenei, mpeaHa3HauYeHHbIX 11 pabOTHI B Cpesie
ra3o00pa3HOro KMCIOpoJa U KUCIOPOAOCOAEPKALIUX cMecel, yOeIUThCsA B HAIMYMK B 3TUKETKE (Macropre)
mramia «Oo6e3xupeHo corinacHo OCT 26-04-2158».

225 llpm MOHTaXe npeobpaszoBaTeeit CIB-SMART-Ex, CB-SMART-Exd u
CAIB-SMART-Exdia (BBOJie B 3KCILTyaTallMi0) HEOOXOAUMO PYKOBOACTBOBAThCS HacTosum PO, riasoit 3.4
[ITO3I1, rnasoii 7.3 IIYD, TTOCT IEC 60079-14, a Takxe:

— rabapUTHBIM YepTeKoM npeoOpaszoBarenelt (nmpuioxenue b);

— 4epTEKOM CPEJCTB B3pbIBO3ALIUTHI (Tipuioxenue [);

— IPYTUMHU JOKYMEHTaMH, JEHCTBYIOIIMMHU Ha MPEANPUSATUH, PErIaMEHTUPYIOIIUMH HCIOJIb30BAHNE
CPEICTB U3MEPEHUS J1aBJICHUS.

2.2.6  Tlonoxxenme mnpeoOpazoBareneld Mpu MOHTaXE — MPOM3BOJIBHOE, yNOOHOE JIT MOHTaXa,
neMoHTaxa u obcmyxuBanus. Montax mpeoopaszosateneit ¢ BIIN mo 100 xIla u ¢ oTkpeiToii MemOpaHOit
IIPOM3BOJIUTh C OPUEHTALMEN COETUHUTENS IIEKTPUUECKOro (pa3béma) BBEpX.

2.2.7  Tlpu moHTaxe npeoOpa3zoBaTesel yCuine 3aTsruBaHusl, IPUKIAAbIBAEMOT0 K Taiike KopIyca,
He J0JDKHO mpeBbimath 60 H-m.

2.2.8  VYnnorhenue ans coenuHeHus tumna 1-3 ucnonnenue 1 mo 'OCT 25164 pexomennyercs
BBITIOJIHATH C IIOMOILBIO MPOKIJIAJIKH.

2.2.9  Ilpu MoHTaxe mpeoOpazoBaTeseii ClielyeT YIUTHIBATh CICIYIONINE PEKOMEHIAIUH:

— OKpy)Xarolllasi cpela He JOJDKHA COJIep)KaTh IpuUMecel, BbI3bIBAIOIIMX KOPPO3HUIO JieTaylel
npeobpasoBaTtelieil, He IpeIHa3HAYCHHBIX I pa0OTHl B arPeCCUBHBIX CPEIax;

— TeMIiepaTypa u3MepsieMoil cpefpl B pabodeil mosjocTtu npeobpazoBarenis HE J0DKHA IMPEBHIIIATh
JIOIyCKaeMo#l TemMmepaTypsl OKpykaromiero Bo3ayxa. [lockonapky B paboueil nmojoctu npeodpa3zoBaTesis HET
IIPOTOKa Cpelbl, TEMIEpaTrypa Ha BXOJE B IMpeoOpa3oBaTesib HEB3PHIBO3ZALIUIIEHHOTO HCIIOIHEHHUS, KaK
IpaBuilo, He AoJKHA mpebimath 120 °C. i cHUXKEHHUS TeMIlepaTypbl U3MeEpseMOl cpeiibl Ha BXOJlE B
pabouyro MoJOCTh MpeoOpa3oBaTeib yCTAaHABIMBAIOT HAa COCAMHUTENBHOW JMHHUM, JUIMHA KOTOPOH s
nucrionHeHud /11 pekoMeHtyercs He MeHee 3 M, a JJIs OCTaJIbHbIX UCIIOJHEHU — He MeHee 0,5 M. YKa3aHHbIe
JUIMHBI SIBJISIFOTCSL  OPUEHTHPOBOYHBIMH, 3aBUCAT OT TEMIIEpaTypbl Cpelbl, AMaMeTpa M MaTepuaia
COEJIMHUTENBHOM JINHUU, U MOTYT OBITh YMEHBIIICHBI.

—B CJIydyae yCTaHOBKH IpeoOpazoBaresieil HEeMOCPEACTBEHHO HAa TEXHOJIOTMYECKOM 000pYJOBaHUM U
TpyOOIIPOBOIAX TOJKHBI IPUMEHSATHCS OTOOPHBIE YCTPOICTBA C BEHTUIISIMU JIJIs1 0OeCTIeYeHUS] BO3MOKHOCTH
OTKJIFOUEHUS U IIPOBEPKU MpeoOpa3zoBaTeiei;

— pa3merniaTtb OTOOPHBIE YCTPONCTBA PEKOMEHIYETCSI B MECTaX, IJIe CKOPOCTh JIBHKEHUS paboueii cpe/ibl
HauMEHbII1as], TOTOK 03 3aBUXPEHUH, T.€. Ha IPSAMOJIMHENHBIX yJacTKax TPyOOIIPOBOIOB IPU MAKCUMAILHOM
PacCTOSIHUHU OT 3allOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U IPYTUX TUPABINYECKUX COCAUHEHUN;

— [IpH MYJIbCUPYIOIIEM JIaBJIEHUU pabouell cpesibl, TUApoynapax, OTOOpPHbIE YCTPOUCTBA JOJIKHBI ObITH
C OTBOJIaMH B BHUJIC TIETJICOOPA3HBIX YCIIOKOUTEIICH;

— COCIMHUTENbHbIE JIMHUM (peKOMeHJyeMas JUIMHa — He Oojee 15 MeTpoB) HOJKHBI HUMETh
oJHOCTOpOHHMU YKJIOH (He meHee 1:10) oT Mecra oTOopa maBiieHHs BBEpX, K IpeoOpa3oBaTeisiM, €CiIu
u3MepsieMasl cpeia ras3, M BHU3, K IpeoOpa3oBareisiM, €clid H3MepsieMasl cpela >KHIKOCTh. B ciydae
HEBO3MOXXHOCTH BBINOJHEHHUS] 3TUX TpeOOBaHMW MpU HU3MEPEHUM JaBJIEHUS Ta3a B HWKHEH Touke
COEJIMHUTENIbHON JIMHUM HEOOXOJIUMO IPEeIyCMOTPETh OTCTOMHBIE COCYAbI, @ B HAUBBICHIMX TOYKaX
COEJIMHUTENILHOM JINHUY, IPU U3MEPEHUH JaBJICHUS KUIAKOCTH — ra30COOPHUKU;

—IIpU HKCIIOJIb30BAHUU COEAUHUTENBHBIX JUHUM B HUX JIOJDKHBI IPEIyCMaTpUBAThCS CIieLUaIbHbIE
3ariylaeMble OTBEPCTHS sl IPOAYBKHU (CIMBa KOHJEHCATa);

— COCIMHUTENbHbIE JTUHUU (UMITYJIbCHBIE TPYOKH) HEOOXO0IMMO MPOKIIAAbIBATH TAaK, YTOOBI HCKIIIOUUTH
o0pa3oBaHUE ra30BbIX MEUIKOB (IIPU W3MEPEHUM JIAaBJICHUS KUAKOCTU) WIN THAPABIMYECKUX NPOOOK (IIpH
M3MEpPEHUU JIaBJICHUs Ta3a);

— MarucTpainu (CoOeIMHUTEIbHBIC JTUHUHN) OJDKHBI OBITH TIepe] MpUCOSTUHEHHEM IpeoOpa3oBarTenei
THIATENIbHO MPOJYThl JJIsi YMEHBIICHHUS BO3MOXKHOCTH 3arpsi3HEHHs] MOJIOCTH NPUEMHHUKA JaBJICHUS
npeobpaszoBaTeei;
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— [0cJIe MPUCOEANMHEHUS TpeoOpazoBarTeseil ciaenyeT MPOBEpUTh MECTa COEMHEHHI Ha TePMETUYHOCTh
IIpU MaKCUMaJIbHOM paboyeM I MaKCUMaJIbHO JIOIYCTUMOM NEPETrPY30UHOM JIaBJICHUH (HE IPEBBIIIAIONIEM
BEJIMYMH, YKa3aHHbIX B TaOnuue 2). Cnan naBiaeHus 3a 15 MUHYT He JOJKEeH IpeBbIaTh 5 % OT 110/1aBaeéMOro
JTABJICHHUS.

2.2.10 [ns WCKIIOYEHHS CIy4acB BO3HUKHOBEHHUS OJHOCTOPOHHHX IIEPErpy30K B Mpoliecce
JKCIUTyaTalluy IpeoOpazoBareneil pa3HOCTH JaBJIEHUH HEOOXOIUMO CTpPOro coOIII0aTh OIPENCIICHHYIO
MIOCJIEI0BATEILHOCTD ONEpalluii IPH BKIIOUEHUH IpeoOpa3zoBaTelis 1aBjaeHUs B pabOTy MPHU UCIOIb30BaHUU
KJIaraHHoro OJ0ka (pucyHox 1):

1) 3akpoiire Bentwiu I, II u III, ans yero moBepHHUTE MX PYKOSITKU MO YacOBOM cTpeske (TIsas co
CTOPOHBI COOTBETCTBYIOLIUX PYKOSITOK) 70 yropa (moJioxkenue A);

2) OTKpOiiTe 3aloOpHYI0 apMarypy, YCTaHOBJIEHHYIO Ha TEXHOJOTHYECKOM OOOpYyIOBaHUH, KaK B
«IUTFOCOBOI», TaK U B «MUHYCOBOID) JINHUSX;

3) ypaBHSNTE MaBJICHHE B «IUIIOCOBOW» M «MHHYCOBOW» Kamepax, JUisl 4ero IJIaBHO IOBEPHUTE
pykostku Bentriiel I u Il Ha 1,5-2 o6opota npoTtus yacoBoii crpenku. [locie 3Toro nposeprTe U, B Cliyyae
HE0OX0IMMOCTH, OTKOPPEKTUPYNUTE BHIXOAHON CUTHAI;

4) nosepuute pykosTky BeHTHIA Il mo yacoBoii crpenke 10 ynopa (nmosjgoxeHue A);

5) NOBEpHUTE PYKOSATKY BEHTWIS | «IUIIOCOBOI» KaMephl NMPOTHB YaCOBOM CTPENIKM 10 YyHopa
(monoxenue B);

6) moBepHUTE PYKOATKY BeHTWIA Il «MHHYCOBOI» KaMepbl MPOTHB YacOBOM CTpPEIKU 10 yHopa
(monoxenue B).

OT coeMHUTENbHbIX NUHWIA
A B

e

s

AR

§
N
|

K pat4mky
Pucynok 1 — Cxema kiananHoro 0j10ka

2.2.11 TIlpeobpazoBaTeny MOAKIIOYAIOTCA K UCTOUHUKY NUTaHUS (COO01ast MOISIPHOCTh UCTOYHHUKA
MIUTaHUS) U HAarpy3Ke COeAMHUTEIbHBIMU IIPOBOAAMU JIMHUU CBsI3U. CXeMa MOIKIII0YeH s npeoOpa3oBareneit
IpUBEJICHA B IIPHIJIOKEHNH B.

2.2.12 Tlocne TpaHCIOPTUPOBAHMUSA B YCIOBUAX OTPULATENBHBIX TEMIIEPATyp OKPYXKAIOLIEH Cpenbl
IepBo€ MOJKIIYEHHUE Mpeodpa3zoBaTesell K MCTOUHUKY AJIEKTPONUTAHUS JOMYCKAETCS MOCIE BbIIAECPKKU
npeoOpasoBarteliell He MEHEe 3 4YacOB B HOPMaJIbHBIX YCIOBHUSIX.

2.2.13 Kopmyc mnpeoOpa3zoBaTenst J0JKEH OBITh 3a3eMJIEH B COOTBETCTBUM C TPEOOBAHUSIMU
I'OCT IEC 60079-14.

2.2.14 TlonmkmroueHue mnpeoOpa3oBaTesied K HAarpy3keé MW HCTOYHHKY IHUTAHHUS OCYIIECTBIISIETCS
Ka0eseM ¢ U30JISIUeN U YMCIOM MEIHBIX IIPOBOJIOB, COOTBETCTBYIOIIUM YHUCITY IPOBOJHUKOB B IMHUU CBSI3U
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(manpumep, KYOID 2x0,35-250 TY16-505.179-76). Pekomengyemoe cedenre npoBoAHUKOB Kabens ot 0,35
1o 1,5 mm>.

2.2.15 JIna mnpeobpazosateneit CJAB-SMART-Ex, C/B-SMART-Exdia HeoOxoauMo mpoBEpUTH
BBINIOJIHEHUE TPEOOBAHUMN K JIMHUM CBSI3U:

— conpoTusiienne kabens: Rk < 20 Owm;

— émxoctb Kabens: Ck < 0,04 MxD;

— WHIYKTUBHOCTH Kabens: Lk < 0,1 mI'H.

2.2.16 Ina CIAB-SMART-Ex, CJIB-SMART-Exdia n0/oKHBI OBITH BBITIOJIHEHBI YCJIOBHS B
cootBercTBuU c 1. 12.2.5.1 TOCT IEC 60079-14:

- U, < U

- L =<I;

- Co > Cz' + CK,

- Lo 2 Li + LK.

2.2.17 PexomMmeHayeTCs BBINOJIHATH JIMHUIO CBA3U B BUJE BUTOM MAPbI B SKpaHE.

2.2.18 [TIlpu OTCYTCTBMM TaJIbBAHHMYECKOTO pa3elieHusl KaHaJOB MHUTaHUS MpeoOpa3oBareseit
3a3eMJICHHUE Harpy3KH J0IMYyCKaeTCsl TOJIbKO CO CTOpPOHBI HcTouHuKa nutanus (UI1).

2.2.19 TIlpu HEOOXOAMMOCTH YMEHbILIEHUS YPOBHS MyJIbCAIIUI BBIXOJHOTO AJIEKTPUUYECKOTO CUTHAJIA
npeoOpas3oBareneii, HalpuMmep, U3-3a MYJIbCALUHM HU3MEPSEMOT0 IapaMeTrpa, JOIyCKaeTcs MapajljielIbHO
COMPOTHBIICHUIO HArpy3KH B NPUEMHUKE CUTHAja BKIIIOYATh HEIOJISIPHBIA KOHAEHCATOp (HampuMep, TUma
K10-17) c HoMuHanbHBIM pabounuM HaIpsDKEHHEM He MeHee 63 B, nmpu 3ToM cieayeT BhIOUpaTh KOHACHCATOP
C MUHUMaJIbHOM EMKOCTBIO, OOecHeuMBarolled OMYCTHUMbIH YpOBEHb IyJbCallMii Ha CONPOTUBICHUHU
Harpy3Ku.

2.2.20 Hacrpoiika mapaMmeTpoB mipeoOpa3oBatesst Ipou3BOAUTCS cooTBeTcTBHH ¢ [Ipunoxxennem E.

2.2.21 BapuaHThl YCTaHOBKH IpeoOpa3zoBaTesell JaBieHNs IPUBEACHBI B IpuiioxeHuu J1.

2.3 DkcruryaTtanus npeoopazoBaTeei

2.3.1  Dxkcmnyaramums mpeoOpasoBarenieldl J0KHA TPOU3BOJUTHCS C COOIMIOJCHUEM TPeOOBaHMIA
I'OCT IEC 60079-17, rnaset 3.4 ITTODIL.

2.3.2  BBoa mpeoOpa3oBareieil B AKCIUTyaTallMIO MPOU3BOAMUTCA MO JOKYMEHTaM, NMPUHSATHIM Ha
MpeaNpUATHH-TIOTPEOUTEE.

2.3.3  Dxkcmyaranms TnpeoOpasoBareneii ¢ MapkupoBkoil «K» J0mKHA TPOM3BBOAUTHCS C
coomonenuem tpedoBanuii [OCT 12.2.052, OCT 26-04-2158.

2.3.4  Tlpu skcruryaTaliuy npeoOpa3oBaTesu JOKHBI OIBEPraThes Nepruonieckum ocMoTpam. [pu
OCMOTpE HE0OXOIUMO MPOBEPUTH:!

—TIPOYHOCTH ¥ TEPMETHYHOCTH JIMHHUH MOJIBOJIA IaBJICHUS;

—YUCTOTY TOJIOCTH TTO/IBOJIA JTaBIICHHS,

—HaA&KHOCTh MOHTaXKa (KperIeHus ) mpeoOpa3oBaTeiei;

—OTCYTCTBHE OOPBIBOB HJIH IMTOBPEKACHUS H30JISIMNA COCAMHUTEIFHBIX AJIEKTPUUECKUX JIMHUH.

DKCIuTyaTalus npeoopa3oBaTesieil ¢ HApyIICHHEM YKa3aHHBIX TPeOOBaHUM 3aPeniaeTCs.

2.3.5 B mpormecce 3KCIuTyaTaluu CIEAYET PETYSIPHO MPOBEPSITh YUCTOTY IOJOCTH IOJBOJIA
TaBIICHUS, a TaKKe HaIE&KHOCTD JIEKTPHUECKOTO COSAWHEHHS KOHTAKTOB, LIEJIOCTHOCTh M COTPOTHUBIICHHE
JINHUU CBSI3U C Harpy3Koil.

2.3.6  OcMOTp M YCTpaHEHHUE 3aMEUEHHBIX HEAOCTATKOB JOJIKHBI MPOU3BOAUTHCS MPU OTCYTCTBUU
JaBJICHUS B TA30BOM WJIU THAPABINYCCKON JIMHUH M OTKITFOUEHHOM DJIEKTPOTTUTAHUH.

2.3.7 B cnyyae HakoIUIEHHMs] KOHJEHCAaTa B COCAUHUTEIbHOW JIMHUU (IIOJIOCTH H3MEPHUTENIHOTO
O0/0ka) M HEBO3MOXKHOCTH CJIMBa KOHJeHcaTa ©Oe3 JeMOHTaxka IpeoOpa3oBarenel HE0OX0auMo
JEeMOHTHPOBATh IPeoOpa3oBaTeld, W CIUTh KOHJEHCAT, IOCIE€ Yero BHOBH IPOM3BECTH MOHTAX
npeobOpazoBareneidl. JleMOHTaX M MOHTaX IpeoOpa3oBareield ciexyeT MPOW3BOAUTH C COONIIOJCHHEM
TpeOoBaHUM pa3jena 2 HaCTOALIETO T0KyMEHTA.

2.3.8  XapakrepHble HEUCIPABHOCTH U METO/Ibl UX YCTPaHEHHUs NPUBEACHBI B Tabuie 15.
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TaoOnuuna 15— XapakrepHble HEUCIIPABHOCTH U METOJIbl UX YCTPaHEHUS

HeucnpaBHoCTh [TpuunnHa Meron ycrpaHeHus
OOpBIB B IMHUH HATPY3KH HIIK B IICTTH o
Haiitu u ycTpaHuTh 0OpHIB
MMUTAHUS
1 BeIxogHo# curHain KopoTrkoe 3aMbIKaHuE B THHUH o
Haiit 1 ycTpaHuTh 3aMBIKaHHE
OTCYTCTBYET Harpy3Kd WIH B IICTTH MUTAHUS

Huzkoe HaIps>KCHUE IMTUTaHUA WU

IIpoBepnTe U, €CIIM HYXKHO, OTPETYIUPYUTE
BBICOKOE€ COITPOTHUBIICHUE HATPY3KHU POBEP ’ Y » OTPErypy

Hapymena repMmeTHYHOCTh B IMHUH

Haiit 1 ycTpaHUTh HE F€pMETUYHOCTD
IOJIBOJIA JABJICHUS

2 BreIxoaHOM curHan

OtxrounTh nuTanue. OCBOOOAUTH JOCTYI K
HecTadMIIeH

OKHCIIEHBI KOHTAKTHBIE IMOBEPXHOCTHU KOHTAKTHBIM ITOBEPXHOCTSIM. OuKCTUTH
KOHTAKTBhI

Bo3Bpatute npeodpazoBatesb /sl 3aMEHbI W
pEeMOHTa

3 BBIXOOHON CHUTHAII

HeucnpaBHOCTE B OJIOKE 3JIEKTPOHUKU
Boime 21,8 MA P P

2.4 Meroauka U3MepeHuit

2.4.1 Jns npoBeneHUs U3MEPEHUM HCIOJIB3YIOTCSI THUIIOBBIE CXEMbl BKIIFOUEHUS, NIPUBEJACHHBIE B
npuioxenusx 1 u B.

2.4.2  BbruucneHue U3MepseMOro JaBJICHHS MPOU3BOAUTCA 10 hopmyram 7-9:
JUISl TMHEWHO-BO3PACTAOIIEH 3aBUCUMOCTH

(Y —Yn)
P=P ——(PB—P
et (YB—YH) (Ps H), (7)
JUTsI IMHEWHO-YOBIBAOIIEH 3aBUCHMOCTH
(YB-Y)
P=P ——(PB—P
H+ s —7m) (PB — Pn), (8)

11 IpeoOpa30BaHus 10 3aKOHY KBaJIPAaTHOIO KOPHS

(Y — Yn)?

P=Pe——
B(YB—YH)2 ’

)
rae Y — u3MepeHHOE 3HAUYEHNE BBIXOIHOTO MIEKTPUUECKOTO CUTHAIA, MA;
P — 3nayenue uzMepsiemoil pru3nueckoi BeJIMYMHbBI, YCTAHOBIIEHHBIE €IMHULIbL, HanpumMep klla;
Y, Y8 — cootBercTBeHHO HIDKHEE (4 MA) u BepxHee (20 MA) npelenbHble 3HAUE€HUS BBIXOAHOTO
CUTHAJIA;
Py, PB — COOTBETCTBEHHO HM)KHHUI M BEPXHUU IPEJEIbl U3MEPEHUHN, YCTAHOBIICHHBIE €UHULIBI,
HarpuMmep klIa.
2.43  3HayeHHE M3MEPEHHOIO JABJCHHS B YCTAHOBJEHHBIX €AMHMIIAX MOYET ObITh CUMTAHO IIO
HART®-kanainy, a npy HaTM4uy UHAUKATOPHOTO YCTPOMCTBA — C MHIUKAaTOpa MpeoOpazoBaTesl.

3 TEXHHUYECKOE OBCJIYXNBAHUE

3.1 Ilpu Bblllycke C NPEANPUATHUS-U3TOTOBUTENS MpeoOpa3oBaTesid HACTPaWBAIOTCS Ha BEPXHHM
IpeAesl U3MEPEHMs NIaBJICHUs, IIPU 3TOM HIKHHMU IIpeAesl U3MEPEHHUs JABJICHUS PABEH HYIIO U1 BCEX
npeoOpa3oBaresel, Kpome peodpazoBaTeiieil JaBIeHUs-Pa3peKEHNUS.

Jlyis MHOTOIpeenbHbIX MpeoOpazoBaTeneil BO3MOKHO M3MEHEHHE BEPXHEro Ipejesia U3MEpSIeMOro
JABJICHUS C IIOMOIIBI0 MOAYJIsSI MHAUMKanuu B coorBercTBUM C [Ipmnoxkenmem E. Ilocime mepecrpoiiku
IIPOU3BECTH 3aAIIMCH B ITACIIOPTE O MPOU3BEAEHHOM JCHCTBUH.

3.2 HHTtepBanm Mexay MOBEpKaMH 5 JIET.

[leproguueckoii MOBEpKE MOTYT HE IOJBEprarbcsi IpeoOpa3oBaTeiy, HAXOSAIIMECs Ha JIUTEIbHOM
XpaHEHUH (KOHCEpBaIUN).
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3.3 MerpoJioruyeckue XapakTepuCTUKH MpeoOpa3oBaresield B TeUCHUE HHTEpBAJIa MEX/Iy IMOBEpKaMu
COOTBETCTBYIOT JJOKYMEHTaM O IOBEpKe C yuy€TOM IoKa3arejell 0e30TKa3HOCTH IpeoOpa3zoBaTeleil u mpu
YCIIOBUH COOJIIO/IEHUS NOTPEOUTENEM MTPaBUII XPaHEHHUsI, TPAHCIIOPTUPOBAHUS U SKCILTyaTalluH, YKa3aHHbBIX B
HACTOSIIIEM PYKOBOJCTBE 110 3KCILTyaTalllu.

3.4 IloBepka mpeoOpa3oBarenell OCYIISCTBISETCA B COOTBETCTBUM C jAokymeHtoM: «['CH.
[IpeobOpazoBatenu maBnenusi uameputenbHbie C/IB-SMART. Metonuka moBepku» MIT 95-221-2013,
yrBepxkacHHbIM OI'VII «YHUNM» B 2015 .

3.5 PerynupoBka

3.5.1 PerynupoBka u mepecTpoiika Iuama3oHOB H3MEPEHUs NpeoOpazoBaTeieil MPOU3BOAUTCS C
IIOMOIIIBIO MOJAYJd HHIAWKAIIUKU B COOTBETCTBUEC C HpI/IJ'IO)KeHI/IeM E nmm AUCTAHOWOHHO IIPpHU ITOMOIIHU
YIPaBJISIONIEr0 YCTPOUCTBA, noaaepkubatoiiero HART®-mporoko.

3.6 Mephs 6e30m1aCHOCTH

3.6.1 Ilo cmocoOy 3amuThl YeIOBEKA OT MOPAXKEHUS OHJIEKTPUUYECKHMM TOKOM IpeoOpa3oBaTenn
otHOcsATCS K Kiaccy «III» mo 'OCT 12.2.007.0.

3.6.2 K paboTe ¢ mpeoOpa3oBaTeIsiMu JOMYCKAIOTCS JIMIIA, AaTTECTOBAHHBIC I PAOOTHI C COCYIaMU TIOT
JaBIICHUEM, MpPOIIECIIINE NPOBEpKY 3HaHWHA «lIpaBUia TEXHHMUYECKOW SKCIUTyaTallid 3JEKTPOYCTAHOBOK
notpedurenein» (IITO3I1) u «IIpaBwi Mo oxpane Tpyna MpH AKCILTyaTalMH AJIEKTPOoycTaHOBOK» [IOTOY
2014, uMmeromme mpaBo pabOTaTh C dJIEKTpoycTaHOBKamu HampspkeHuem a0 1000 B u mpomenmme
MHCTPYKTaX 110 TEXHUKE O0€3011aCHOCTH.

3.6.3 TexHuueckoe oOCIyXHMBaHHE IIpeoOpa3zoBarenell JOMKHO MPOU3BOIUTHCA C COOJIOJCHUEM
tpedoBanuii [OCT IEC 60079-17, rnassr 3.4 [ITOOI1.

3.6.4 3ameHy, MpUCOCAMHEHUE U OTCOCAWHEHHE MpeoOpa3oBaTesied OT MarucTpayield, MOABOISIINX
TaBIIeHHE, CIIEAYET IPOU3BOINUTH IPU OTCYTCTBHUH JIABJICHUS B MATHCTPAIISX M OTKIFOUEHHOM 3JICKTPUIECKOM
MTUTAaHUH.

4 TEKYIIUMW PEMOHT

4.1 [IpeoOpa3oBarenu, A KOTOPBIX BBISIBIEHO HECOOTBETCTBHE IapaMETPOB, YKAa3aHHBIX B
ATUKETKE (MacrnopTe) U KOMIIEKTHOCTU 1.3 MpH MpoBeIeHUU BXOJHOIO KOHTPOJISI WIIM MPHU SKCILTyaTaluy,
HAIpPAaBJIAIOTCS HAa IPEIIPUITHE-U3TOTOBUTENb.

4.2 3anperiaercs BHE NPEIIPUITHUSI-U3TOTOBUTENS pa3dupaTh IpeoOpazoBaTey, IPOBOJUTH
NOopabOTKy MOHTa)xa, a Takke MPOU3BOAUTH 3aMEHY OJJIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEJILHOIO
JJIEMEHTA.

5 OBECHEYEHHWE B3PbIBO3AIIUIIEHHOCTH

B3spriBozammuménnocts npeodpazosareneit CIB-SMART-Exd oGecnieunBaeTcs BHINOIHEHUEM OOIIHX
TpeOOBaHUI K B3PbIBO3ALIMIIEHHOMY dJekTpoobopynoBanuto no TP TC012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnaBer 7.3 IIYD wum TpeGoBaHMiI K B3pBHIBO3AMIMIIEHHOMY OOOPYIOBAHUIO C
B3PbIBO3AIINTON BUAA «B3pbIBOHENpoHUIIaemas obosouka «d» mo 'OCT IEC 60079-1.

B3speiBozanmménnocts npeodpazonatenein CIAB-SMART-Ex oOecnieunBaeTcs BBINOIHEHHEM OOIIMX
TpeOOBaHUN K B3pbIBO3ALIMIIEHHOMY 3JekTpoobopynoBanuto no TP TC012/2011, T'OCT 31610.0,

I'OCT IEC 60079-14, rtmaBe 7.3 IIYD wu TpeOoBaHMil K B3pBIBO3AMIMIIEHHOMY OOOPYIOBAaHHUIO C
B3PBIBO3AIIMTON BHJIa «MCKpoOe3omacHas aekTpuueckas mnens «ia» mo 'OCT 31610.11.

BspriBozamuménnocts npeobpaszoBateneir  CIAB-SMART-Exdia oGecneunBaercs BBIMOJTHEHUEM

oOmux  TpeboBaHMM K  B3pBIBO3ALIUINEHHOMY  3JekTpoobopynoBanuto no TP TC012/2011,
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I'OCT 31610.0, TOCT IEC 60079-14, rnaBei 7.3 ITYD u TpeboBaHMii K B3pBIBO3AMTUIIIEHHOMY 000pYI0BaHUIO
C B3pBIBO3AIINTON BUAA «B3phIBOHENIPOHUIIaEMas 000104Ka «d», nckpobe3omacHas IeKTpUuyecKas LHemb «ia
o 'OCT IEC 60079-1, TOCT 31610.11.

5.1 Cpeacrta B3pbIBO3aLIUTHI IpeoOpazoBarTeieit

5.1.1 BspsiBozamuta npeodpazoareneit C/IB-SMART-Exd oGecnieunBaeTcst BUIOM B3pPBHIBO3AIIUTHI
«B3peIBOHETTpoHMIIaeMast 06osouka «d» mo 'OCT IEC 60079-1 u nocturaercst 3aKJIFOUEHUEM ICKTPUICCKUX
1erei mpeoopazoBaTeieil BO B3PbIBOHEIIPOHHUIIAEMYIO 000JI0UYKY, KOTOpast BEIJICP>KUBAET IaBJICHUE B3PhIBA U
MCKITFOUAET Tepeady B3pbIBa B OKPYXKAIOIIYIO B3pPBIBOONIACHYIO cpeny. [IpoyHOCTh 000JI09KH pOBEpsIeTCS
ucnbitanusmu o 'OCT 31610.0 u T'OCT IEC 60079-1, mpu stom Kaxkaas o00J0YKa TOJBEpPraeTcs
WCIIBITAHUSAM TTHEBMaTUYeCKUM aaBieHuem 1,5 + 0,1 Mlla B Teuenue BpeMeHH, JOCTATOYHOTO JIJIs OCMOTPA,
HO He meHee 10 + 2 c.

5.1.2 Tluranue npeoodpazoBateneit CIIB-SMART-Ex, CIIB-SMART-Exdia 70m&HO OCyIIeCTBIATHCS
oT OaprepoB 0€30MacHOCTH, OJIOKOB MUTAHUS C BBIXOJHBIMH MCKPOOE30MACHBIMU LEMSMU C MapamMeTpaMu
Up<24 B, I <100 mA, Cp>0,1 Mk®D, Ly > 0,15 mI'H, uMerommx cepTuduKaT COOTBETCTBHUS.

5.1.3 B mpeooOpazoBarensix CIIB-SMART-Ex, CIIB-SMART-Exdia ypoBeHb B3pBIBOOE30MIaCHOCTH
obecneunBaercs B coorBeTcTBUM ¢ 'OCT 31610.11 ucnonbszoBanueM GJIOKUPYIOLIUX AUOJOB, OTPAHUYEHUEM
HANPSOHKCHUS C TOMOIIBI0 CTa0MJIUTPOHOB, OTPaHMYMBAIONIMX HANPsHKCHHWE 10 Oe30MacHOrO 3HAYCHUS,
OTpaHWYCHHWEM HOMHHAJIOB HCIOJIB3YEMBIX EMKOCTEH, OTrpaHHYEHHEM TEMIIEPaTypbl ITOBEPXHOCTH
KOMIIOHEHTOB /10 TemriepaTypsl MmeHnee 80°C misa temmneparypHoro kinacca TS5, 70 °C st TemnepaTypHOTO
knacca T6, repmeTu3anueil MOBEPXHOCTU 3JIEMEHTOB, 00ECIIEUNBAIOIINX UCKPOOE30MaCHOCTh KOMIIAYHIOM
TomuuHOM 6osee 1,5 MM ¢ temnocroiikoctbio Oosiee 200 °C. IIpoBogHuKkM AnuHOM 6oJiee 50 MM 3aKperyieHbl
u 3apukcupoBanbl KommayHoM. [IpeoOpa3oBaTen UMEIOT CTEIIEHb 3aIUTHI OT BHEIIHUX BO3eHcTBUiA [P54,
P67 mo 'OCT 14254.

5.1.4 DOmnexrpudeckas uckpobezomacHocTs mnpeodpaszoBareneir CIAB-SMART-Ex obGecneunBaercs
OTPaHUYCHUEM PACCTOSIHUS TI0 TIOBEPXHOCTH TUIACTMACCOBOW 00OJIOYKH OT HanboJiee yIaIEHHBIX TOYEK JI0
3a3eMJIEHHBIX MeTajuinueckux dacteid B coorBercTBUU ¢ 'OCT 31613 ne Gonee ywem 50 mm. Ha xopmyce
npeobOpaszoBaTesieil UMEITCS 3a3eMistomuid 3akuM u 3Hak 3azemienus no ['OCT IEC 60079-14,
I'OCT P 52350.14.

5.1.5 CIAB-SMART-Exd (Ex)(Exdia) He UMEIOT 371eMEHTOB, UCKPSILIUX UM MOBEPKEHHBIX HArpeEBY
ceoie 80 °C mist remneparypHoro kiacca T35, esbite 70 °C nis TemnepaTtypHoro kiacca T6.

5.1.6 Temmneparypa B mecte BBoaa kabens He npessimaet 70 °C gisa TS u 60 °C nns T6, B kopernike
pasznenku (B MecTe pa3BeTBiieHUs KaOeins/mpoBoaoB) He mpebimaeT 80 °C g TS u 70 °C mnsa T6 mpu
MaKCUMaJIbHOM TemmepaType okpyxarwomeid cpeabl 70 °C ans temmneparypHoro kimacca TS5, 60 °C ans
TeMIieparypHoro kiacca T6.

5.1.7 Cronopenue pe3bO0OBBIX COSTUHEHNUN TPOU3BOIUTCS:

— KabelpHOTO BBOJA W 3arjIylIKu — Ha TPEANPHITHHA-U3TOTOBUTENIE TEPMETHKOM, HMEIOIIEM
TeMIIEPATYPHYIO CTaOUIIBHOCTD;

— KPBIIIEK — MPU MOHTa)XEe Ha MECTE IKCIUTyaTallud — CTOTIOPHBIMH BUHTAMH C TUIOMOHPOBOYHBIMH
YaIIKkaMu;

— TOKOBEIYLIME U 3a3€MJISIONINI 32KMMbl — MPY>KUHHBIMU 11aH0aMu;

— COCIMHEHUS C TIPHEMHUKOM JIaBJICHHUS — TOCJIe TOBOPOTa KOpITyca Impeo0pa3oBaTesi OTHOCHTEIHHO
IIPUEMHUKA JaBJICHUS BUHTOM (TIOBOPOT KOpITyca BO3MOKEH Ha yroJi npubiausurensHo 400°, yroa nmpu 3tom
OTpaHUYEH YCTAaHOBOYHBIM BHHTOM, ITEPEMEIIAONIEMCS B KaHABKE KOPITyca U 00ECIeYnBAIONIEM B KpaliHEM
MOJIOKEHUH HE MEHEE 5 TOTHBIX BUTKOB Pe3b0bI, HAXOISIIUXCS B 3aIICTUICHUN ),

— XOJl YCTAHOBOYHOTO BUHTA OTPAaHUYCH MAapPKUPOBOYHOH TaOIUYKOI.

5.1.8 TIloBepxHoctu oOo3HaueHbl ciioBoM «B3peiB» (Tonmpko mns C/AB-SMART-Exd (Exdia)) c
yka3zanueM gomnyckaembix 1o 'OCT IEC 60079-1 napameTpoB B3pbIBO3ALIUTHI: MUHUMAJIbHOM OCEBOM JJTUHBI
pe3b0bl, 11ara pe3b0bl, YMCiIa TMOJHBIX HEMPEPHIBHBIX HE MOBPEKIAEMbIX HUTOK (HE MeHee 5) B 3allelIeHun
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B3PBIBOHCTIPOHHUIIAEMOTO PE3b00BOTO COCAMHCHHWS, NIMPHUHBI M JUTMHBI [eid. Bce BUHTBI 3aCTOMOPEHBI
COCTaBOM, 00JIaAIOIINM TEPMHUECKOMN CTAOUITLHOCTBIO.
5.1.9 Ha tabmuukax, IpUKPEIUICHHBIX K 000s04Kke nmpeodpazoBateneit CIB-SMART-Exd, nanecena
MapKHUpPOBKa:
— HaMMEHOBAHUE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUUECKOE CPEJICTBO;
— TOBApPHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATUI-H3TOTOBUTEIIS;
— HauMeHOBaHHe U (WIM) TUII TpeoOpa3oBarenei;
— MapkupoBka B3pbiBo3amuThl «1Ex db IIC T6...TS5 Gb X» o603HaueHue opraHa rno cepTu(uKanuy,
HOMep cepTudukara;
— CIeIUATBHBIN 3HAK B3PBIBOOC30MACHOCTH;
— nuarnaszoH padounx temrepatyp: —61°C <t, <+70°C mns TS, —61°C < t, < +60°C mnsa T6;
— CTeNeHb 3alluTHl OT BHEIIHUX Bo3AckicTBuii IP67 mo 'OCT 14254;
— TOPSAIKOBBIA (3aBOJICKOM) HOMEp TmpeoOpa3oBareieii M0 CHUCTEME HyMEpalWH MPEeANpUSTHS-
WU3TOTOBUTEIIS;
— JlaTa U3rOTOBJICHUS.
5.1.10 Ha taGnuukax, mpuKperieHHbIX K oOosouke mpeoOpazoBateneit CIIB-SMART-Ex nanecena
MapKHUpPOBKa:
— HaMMEHOBAHUE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUUECKOE CPECTBO;
— TOBApHBIN 3HAK WM HANMCHOBAHUE MPEANPUATUI-H3TOTOBUTEIIS;
— HavMMEHOBaHue U (WIHM) TN peoOpa3zoBaTeiei;
— MapkupoBka B3pbiBozauThl «0Ex ia IIC T6...T5 Ga X», o003HaueHue opraHa no cepTu(HUKanuy,
HOMep cepTudukara;
— CIIeIUaIbHBIA 3HAK B3PHIBOOE30ITACHOCTH;
— nuama3oH padounx temmeparyp: —61°C <t, <+70°C mnsa TS, —61°C <t, < +60°C ms T6,
HanpspkeHue nutanus: U; <24 B,
ToK: I; <100 MA,
émkocTh: C; < 10 HD,
UHAYKTUBHOCTB: L; < 0,15 mI'H,
noTpebnsemast MmomHocTh: P; < 0,8 Br;
— CTEIEHb 3allUThI OT BHEIHUX Bo3aekicTBuil IP54 unu IP 67 mo I'OCT 14254,
— TIOPAIKOBBIA (3aBOJICKOM) HOMEp TmpeoOpa3zoBareieii MO0 CHUCTEME HyMEpPAIMH TPEIPUATHS-
WU3TOTOBUTEIIS;
— JlaTa U3rOTOBJICHUS.
5.1.11 Ha taGnuukax, mpuKperyieHHbIX K 000s104ke mpeodpazoBareneit C/IB-SMART-Exdia nanecena
MapKHUpPOBKa:
— HauMMEHOBAHUE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUUECKOE CPECTBO;
— TOBApHBIN 3HAK WM HANMCHOBAHUE MPEANPUATUSI-H3TOTOBUTEIIS;
— HavMMEHOBaHue U (WIHM) TUN peoOpa3zoBaTeiei;
— MapkupoBka B3pbiBo3aumThl «0Ex db+ia IIC T6.. TS Ga X», o0o3HaueHue opras€a II0
ceptuduKanu, Homep cepTudukara,
— CIIeIUaIbHBIA 3HAK B3PHIBOOE30ITACHOCTH;
— nwuama3oH padounx temmeparyp: —61°C <t, <+70°C mnsa TS, —61°C < t, < +60°C ms T6,
HanpspkeHue nutanus: U; <24 B,
ToK: I; <100 MA,
émkocTh: C; < 10 HD,
MHAYKTUBHOCTB: L; < 0,15 mI'H,
noTpebnsemas momHocTh: P; < 0,8 Br;
— CTEIEeHb 3allUThI OT BHEIHUX Bo3aekicTBuil IP54 umnu IP 67 mo I'OCT 14254,
— TIOPAIKOBBIA (3aBOJICKOM) HOMEp mpeoOpa3oBareieil Mo CHUCTEME HyMEpaluu MPeArnpUsTHS-
WU3TOTOBUTEIIS;
— JlaTa U3rOTOBJICHUS.
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5.1.12 ®puknuorHas MCKPOOE30MaCHOCTh MpeoOpa3oBaTesield 00ecrednBaeTCs MPUMEHEHHEM s
W3TOTOBJICHUS JeTalle OOOJIOUKH CIUIABOB C COJEp)KaHWEeM MarHus He Ooiee 7,5% B COOTBETCTBUM C
tpedoBanusamu ['OCT 31610.0.

5.1.13 Dnexrpocraruueckas HUCKpOOE30I1acHOCTh npeoOpa3oBarenei CIB-SMART-Ex,
CIB-SMART-Exd u SMART-Exdia obecrneunBaeTcsi M3rOTOBICHHEM HApYXHBIX 4YacTeld OOOJIOUKH U3
MeTaUINYECKMX MaTepUajIoB U OrpaHMYEHKEM ILIOIAIH CTEKIa CMOTPOBOro OkHa 110 100cM? M MOCTOSHHBIM
3a3emMiieHHeM 000JI04YKH npeoOpa3oBaTelieil.

5.1.14 BspeiBo3amuiieHHble KaOenbHble BBOJbl JOJDKHBI HMETh MAapKHUPOBKY B3PbIBO3AILUTHI
1Ex d IIC Gb u noskHbI ObITH CEpTU(GUIUPOBAHBI B YCTAHOBJIEHHOM IMOPSIIKE HA COOTBETCTBUE TPEOOBAHUAM
I'OCT IEC 60079-1.

5.1.15 B3pbiBo3amuileHHble 3aryIylliKi JTOJDKHBI UMETh MapkupoBKy B3pbiBo3zauuTsl 1Ex d IIC Gb
3arayuku J0KHbI cooTBeTcTBOBaTh TpeboBanusm ['OCT IEC 60079-1.

5.1.16 TlpenynpenutensHas Haanmuch: «Bo B3pbeiBoomacHOW aTtMocdepe OTKpHIBATh, OTKIIOYHUB OT
cetu!» HaHocuTcs Ha o00e kpeimku mpeodpaszoBarens CIAB-SMART-Ex, CAB-SMART-Exd wu
CAB-SMART-Exdia.

5.2 Ob6ecneueHne B3pbIBO3ALIUIIEHHOCTH IPU MOHTaXe

5.2.1 VYcranoska npeoodpazosareneit CIB-SMART-Ex, C/IB-SMART-Exd u SMART-Exdia nomxHna
IIPOM3BOJIUTECS B COOTBETCTBHH CO CXeMOU a3jekTpuyeckoil coeaunenuil (pucyHok .1 mpumnoxxenus /),
pykoBojicTBoM 110 3kcrryataiuu AI'bP.406239.001-12 P3O ¢ cobmonennem tpedoBanuii riassl 3.4 «lIpaBun
TEXHUYECKON JKCIUTyaTalluu 3JEKTPOYCTaHOBOK moTpeOutenei», «[lpaBun mo oxpaHe Tpyna mnpu
AKCIUTyaTauu 31ekTpoyctanoBok» [IOTOY 2014, rnaser 7.3 ITYD, TOCT 1IEC 60079-14.

5.2.2 Tlepen wmonrtaxxom CJIB-SMART-Ex, CJB-SMART-Exd m SMART-Exdia Heo0xomumo
IIPOBEPUTH:

— UCHIPAaBHOCTh 000JI0UKHU MTpeoOpa3oBaTeseil v 2I1eMeHTOB KaOeJIbHOrO BBOA;

— HaJINYME MAPKUPOBKHU B3PHIBO3AILUTHIL, COOTBETCTBUE €€ KJIACCY B3PHIBOOIIACHOM 30HBI;

— COCTOSIHUE U HAJIEKHOCTb 3aBUHUYMBAHMS DJIEKTPUUECKUX KOHTAKTHBIX COEIMHEHUH, HAIMYHE BCEX
KpENeXHbIX 3JIEMEHTOB (00JITOB, TaekK, maid u T.1.);

— COCTOSIHHE 3JIEMEHTOB 3a3€MJICHUSI.

5.2.3 Jna CIAB- SMART-Ex (Exdia) 10110JIHUTENBHO POBEPUTD:

BBIXO/IHbIE TTapaMeTpbl HICKPOOE30IacHbIX Lieniel OJJOKOB MUTAHUs, OapbepOB OE30MaCHOCTH;

— napaMeTpsl JUHUH CBSI3U:

— conpotusiienue: Rk < 20 Owm;

- émkocth: Ck < 0,04 MxD;

- MHAYKTUBHOCTB: Lk < 0,1 mMI'H.

5.2.4 MoHTax npeoOpazoBaTeneil T0JDKEeH ObITh BBITIOJHEH B COOTBETCTBUU CO CXEMOU MPHIIOKeHUs [,
[Ipu MOHTaXXe UCI0JIb30BaTh Kalelb, COOTBETCTBYIOIINN YCTaHOBICHHOMY KaOeIbHOMY BBOY.

5.2.5 KpplllIki 1OCT€ yYCTAaHOBKM M OKOHYATEJIIBHOTO MOHTa)Ka JOJDKHBI OBbITh MPEJOXPAHEHBI OT
OTBUHYMBAHUS YCTAHOBKOM CTOMOPHBIX BUHTOB C IIIOMOMPOBOYHBIMH YalIKaMU.

5.2.6 TloacTpoiika Ha4aJIbHOTO CHWTHAaja MPEeoOpa3oBaTeNisi BO B3PBIBOOIMACHOW Cpelie MOXKET OBbITh
BBINIOJIHEHA BHEIIHEW KHOMKOW OOHYJIEHMs pacloOKEHHON Ha KopIlyce Wid no nudpoBoMy HHTEpdeicy
HART®-monemoM, pacrosiokKeHHbIM BO B3pbIBOOE30IIaCHO 30HE.

5.3 O6ecneueHue B3pbIBO3AMUIIEHHOCTH MPU IKCIUTyaTalluH

5.3.1 Okcmyararus npeodpazoareneit C/IB-SMART-Exd gomxHa mpou3BOIUTHCS B COOTBETCTBUHU C
tpedoBanusamu AI'bP.406239.001-12 PO, 'OCT IEC 60079-17, rnasst 3.4 IITOOI1.

5.3.2 Dkcnmyaranus npeoOpazoBareneit CJIB-SMART-Ex nomkHa mpou3BOIUTHECS B COOTBETCTBUH C
tpedoBanusamu AI'bP.406239.001-12 PO, 'OCT IEC 60079-17, rnasst 3.4 IITOOI1.

5.3.3 Dkcmmyaranus npeoOpazoareneid CIIB-SMART-Exdia nomkHa mpon3BOAUTHCS B COOTBETCTBUU
¢ tpeboBanmsimu AI'bP.406239.001-12 PD, T'OCT IEC 60079-17, tmaBer 3.4 IITODI1 B wactm
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«B3pbIBOHENpOoHUIIaeMas obosouka «d» u tpedoBanusiM ['OCT IEC 60079-17, B yacTu «uckpoOe3zonacHas
ANEKTPUYECKAs IEMb «iay.

5.3.4 Ilutanue npeobpaszosareneii CIAB-SMART-Ex (Exdia) moymkHO ocyiecTBIsThCS OT OapbepoB
0€301MaCHOCTH, OJIOKOB TMHUTaHHUA C MCKPOOE30MAaCHBIMH JJIEKTPHYECKUMH BBIXOJAHBIMH IETSAMH C
napamerpamu Uy <24 B, Ip < 100 mA, Cp> 0,1 mx®, Ly > 0,15 mI'H, umeronmmmu cepTuduKaT COOTBETCTBUA.
[Tapamerpsr smaMEM cBs3U st mipeoOpazoBareneii C/AB-SMART-Ex (Exdia) momxHBI yT0BIETBOPSTH
CJIEYIOIIUM TpeOOBaHUSM:

- conpoTuBieHue Rx <20 Owm;

- émrocth Cx < 0,04 Mx®D;

- UHIYKTUBHOCTH Lk < 0,1 MI'H.

5.3.5 Ilpu nepuoamveckux ocMOTpax mpeodpazoBarteieir 0co00e BHUMAaHHE CIIeAyeT 00paiiaTh Ha:

—  OTCYTCTBHE OOPBIBOB WJIH MOBPEKICHHS U30JISIUU COSANHUTEITHLHOTO Kabes;

—  HCIPaBHOE COCTOSTHUE 000JI0UKH MpeoOpazoBaTeei;

—  COCTOSIHME KOHTAKTHBIX COCJMHEHUI BHYTPH KOpITyca IpeoOpa3oBaTess U yIUIOTHEHHS KaOes;

—  BBIXOJHBIE ITAPAMETPHI UCKPOOE30MaCHBIX IIeTiel OJIOKOB MUTAHUS, MAPKUPOBKH B3PBIBO3AIIUTHI H
MpeIyNpeIUTEeIbHBIX HAIMNCEH.

5.3.6 Dkcrmyaranmsi  mpeoOpa3oBareniell  JaBICHHS C TOBPEXKIACHUSIMH W HEUCIPABHOCTSIMHU
3arpenaeTcs.

5.3.7 CoenuHuTenbHBI Kabelb M CIOCO0 €ro M30JALHUA BO B3pHIBOONACHOW 30HE JOJKHBI
cootBeTcTBOBaTh TpeboBanmsm 1. 7.3 ITYD, TOCT IEC 60079-14.

5.4 OO6ecneueHue B3pbIBO3AMUIIEHHOCTH IPU PEMOHTE

5.4.1 PemonT mpeoOpa3oBarenei, KacarolIuiicss CPeACTB B3PBIBO3AIINUTHI, JOJIKEH MPOU3BOIUTHCS Ha
npennpusTur-usroropurene B coorsercteuu ¢ PJ1 16.407, 'OCT 30852.18, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mnpeoOpa3oBareneil JOHKHO OCYIIECTBJIATHCS B YIIAaKOBAaHHOM BHJE B 3aKPBITHIX
MOMEILEHUAX (XpaHUIHILAX).
6.2 JlomyckaroTcsl CleAyIoLue yCIOBUS XPAHEHUS:
—Temieparypa Bo3ayxa oT muHyc 50 no mmoc 50 °C;
— OTHOCHUTEJIbHAs BIAXXHOCTh Bo3ayxa 10 98 % mpu temneparype 35 °C.
6.3 Bo3nyx B IIOMENICHUH ISl XpaHEHHsI HE JOJDKEH COJep)KaTh MapoB KUCIOT, MIETOYeH U APYrux
XAMHUYECKHUX arpeCCUBHBIX CMECEH.
6.4 YcnoBus xpanenus npeoodpazoBateneit 6e3 ynakosku — «1» mo TOCT 15150.

6.5 Koncepsarus npeoOpazoBarenen JOJDKHA COOTBETCTBOBATH BApUAHTY 3aIIHUTHI
B3-10 mo I'OCT 9.014.

7 TPAHCIHOPTUPOBAHUE

7.1 TpaHcnopTUpOBaHUE B YAaCTU BO3JEHUCTBUS KIMMAaTHYECKHX (PAKTOPOB BHELIHEH CpeJbl JOJKHO
cootBeTcTBOBaTh rpynie 4 (2K2) mo 'OCT 15150, a B yacTu BO3eHCTBHS MEXaHUUECKHUX (DAKTOPOB TOJKHO
cooTBercTBOBaTh ycioBusam JI mo I'OCT 23216.

7.2 TpaHCHOpTUPOBAaHME JIOJDKHO IPOU3BOJUTHCS B  YHAKOBKE MPEANPUSTUS-U3TOTOBUTEINS.
JlommyckaeTcsi TpaHCIOPTUPOBaTh MpeoOpa3zoBaTeNid BCEMHU BHJAaMU HA3€MHOIO M BOJHOIO TpaHCIOPTa Ha
JMO0bIE PACCTOSIHUSL C COOJIIOJIGHUMEM TIPaBUJI, YTBEPKAEHHBIX COOTBETCTBYIOIIMMHU TPaHCHOPTHBIMU
BEJIOMCTBaMH.
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8 YTWIN3ALMS

Yrunuzanus npeoOpa3oBarenell MPOU3BOAUTCA B TMOPSAKE, YCTAHOBIEHHOM Ha NPEIIpUSTUU-
noTpedurerne.

9 TAPAHTUU U3I'OTOBUTEJIA

9.1 IlocraBmuk (M3TOTOBUTENh) TApPAaHTUPYET COOTBETCTBHE MpeoOpa3oBaTesiel TpeOOBaHUSIM
TEXHUYECKUX YCIOBMM TMpU COOMIOJCHUM MOTpeOUTEeNeM YCIOBUHM 3KCIUlyaTauuu (IpUMEHEHUs),
TPaHCIOPTUPOBAHUS, XPAHEHUS U MOHTaXa, YyCTAaHOBJIEHHBIX B HacTosieM PO.

9.2 TapaHTUHBIN CPOK SKCIUTyaTaluu npeoOpazoBateneil 3 (TpH) roga ¢ MOMEHTa (JaThl) MPUEMKH
npeoOpa3oBaressi, yKa3aHHOTO B ATHKETKE.

9.3 Tl'apantust HEe pacmpocTpaHseTcs Ha IpeoOpazoBaTenu, MOJABEPTIIMECS JTIOOBIM IMOCTOPOHHUM
BMEILATEIbCTBAM B KOHCTPYKIUIO TpeoOpa3oBaTesneil Wik UMEIOUINX BHEIIHUE TOBPEXKICHHUS.

9.4 TapaHTus HE pacCIPOCTPaHAETCS Ha AIEKTPUUECKUI COeAUHUTENb, MOHTAKHBIE, YIIJIOTHUTENIbHBIE,
3alllUTHBIE U APYTUe U3/eus, IOCTaBIsieMble ¢ IPeoOpazoBaTEISIMHU.

9.5 TapanrtuiiHoe 00CTyXKHMBaHNE IPOU3BOJUTCS MpeANpUsTHEM-U3roTopureneM. [locrrapanTuiinelii
PEMOHT IpeoOpa3oBaresneil Mpou3BOAUTCS MO OTAEIBHOMY JI0TOBODY.

10 CBEAEHMUSA O CEPTUOUKALINU

10.1 Tun mpeobpazoBateneit naBnenus namepurenbHbix CIB-SMART, momuduxanuii 1020, 1030,
1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412, 1420, 1430, 1434,
1440, 1444, 1450, 1460, 1530, 1540 3apeructpupoBas B ['ocygapcTBEHHOM peecTpe CpeICTB U3MEPEHUH 10T
No 61935-15 u monymieH k npuMeHennto B Poccuiickoit deneparum.

10.2 Tun npeobOpazoBateneit naBnenus mamepurtenbHbix CIB-SMART, momuduxamuii 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350, 1351,
2350 3apeructpupoBan B ['ocymapcTBeHHOM peecTtpe cpenacTB uaMepenuid moa Ne 61936-15 u nomymieH k
npuMeHeHnto B Poccuiickoit @enepanun.
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Ipuioxenne A
(obs3aTenpHOE)

CtpykTypHas cxeMa ycioBHOTo o003HaueHus npeoodpasosarteneii napienus CIIB -SMART

CJIB-SMART- Exd- JUI- 1430- K- 02- OP DIII- t10- 015- 40 kITa- 25- 42-V-+HART- K02-
1

2 3 4 5 6 7 8 9 10 11 12 13 14
I- H - AT'bP.406239.010TY
15 16 17 18

1. Hawmmenosanue n3nenus.

2. Oo6o3HaueHue B3PBIBO3AMIUIIIEHHOTO WCIIOJIHEHUS Exd c BUIOM B3PBIBO3AIINTHI
«B3pBIBOHEIPOHUIIaeMas 000104Kka «d» ¢ MapkupoBkoil 1o B3pbeiBo3aimute «1Ex db IIC T6.. TS Gb X» no
TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1.

O6o3HaueHrWEe B3pPHIBO3AIIMIIEHHOIO HCHONHEHUS EX ¢ BHIOM B3pBIBO3AIIMTHl  «HCKpOOE30IMacHast
3JIEKTPUYECKas IIeTb YPOBHS «ia», ¢ MapKupoBKo# 1o B3peiBo3anuTe 0Ex ia IIC T6...T5 Ga X mo TP TC 012/2011,
I'OCT 31610.0,TOCT 31610.11.

O6o03HaueHrEe B3pHIBO3AMIMIIECHHOr0 UcnonHeHns Exdia ¢ BHIOM B3pBIBO3AIIMTHI «B3pHIBOHEIPOHHUIIAEMAST
obomouka «d», MckpoOe3omacHas SJEKTpHUYecKas IIeNb YPOBHS «ia», C MapKUPOBKOW IO B3pHIBO3AIIHUTE
0Ex db+ia IIC T6...T5 Ga X mo TP TC 012/2011,TOCT 31610.0, TOCT 31610.11, TOCT IEC 60079-1.

He yxa3zpiBaercs ai1st 00MIEIPOMBITIICHHOTO UCTIONH CHHS.

3. HcnonHeHue 1o BUIY H3MEpSIEMOro AaBiicHUs (Tabmuma A.1 npuitoxenus A).

4. Howmep monemnu.

5. «K» YkasbIiBaercs TONBKO JJIsl AATYUKOB, IPEAHA3HAYEHHBIX JIJIsl pA0OTHI € Ta3000pa3HbIM KHCIOPOIOM
WJIM TA30BBIMU CMECSAMH, 00bEMHAs J0JIS KHCI0pOoaa B KOTOPBIX Ooiee 23 %.

6. Kom rpynnel MaTepuajoB, KOHTAKTHPYIOIIMX C H3MepsieMod  cpemod  (tabmmma  A.2
MIPHJIOKEHUS A).

7. Pabouas cpema, comepxkamias cepoBogopon. «OP» — OpenOyprckoe mnm «AcTp» - AcTpaxaHCKOE
ra30KOHJICHCATHOE MECTOpOXKaeHHe. LIBeT u3/enust — opaHKeBBIN, U OCTAJIbHBIX HE YKa3bIBaCTCS M UMEIOT
CTaHJIapTHBIN LBET.

8. Kox anekrpoHHOro mnpeobpaszoBatens co CBETOmUOAHBIM mHAMKaTopoMm (DII1), co cBeToanomHBIM
WHAUKATOPOM U DJIEMEHTAMH 3alllUThl OT UMITYJILCHBIX NieperHanpsokennid (DI11T), 6e3 namukaropa (I11) nnm ¢
3JIEMEHTaMH 3allUThI OT UMITYJIBCHBIX TepeHanpshkeHuit 6e3 nuaukaropa (JI11).

9. Koz kmumaTryeckoro UCTIONHEHHs AaTyrKa (Tabnuia A.3 mpriioxeHus A).

10. Kox nomyckaemoit OCHOBHOM HMPHUBEACHHOM MOTPEIIHOCTH.

11. Bepxuuii npenen usMepeHuii.

12. MakcuMalbHO-0NYCTUMOE pabodee u30bIToOuHOE naBieHrue B MIla mis mpeoOpa3oBarteneli pasHOCTH
JABJICHUI.

13. Kon BeixomHoro curnana (tabnmmna A.4 npuiiokeHus A).

14. Kox BapuaHTa 3JIEKTPHUECKOrO COSIUHUTENS (Tabnuna A.5 npunoxkeHus A).

15. Bapmant pacmonoxenust anekrpudeckoro coenuuautens (II — cmpasa, JI — cieBa oT KJIeMMHOM
KOJIOJIKH).

16. Hanwume nOMONHUATENHHON TEXHOIOTHYECKON MPUPAOOTKH.

17. OO6o3HayeHHE KOMILIEKTa MOHTa)KHBIX YacTei B COOTBETCTBHU C 3aKa30M.

18. OO6o3HavYeHHE TEXHUYECKUX YCIOBHH.

Taonuuna A.1 — HcnonHenue no BUgy U3MEpSIeMOro J1aBJICHUS

Kon HcnosHenne no BUAYy U3MepPsAeMOro 1aBJeHusl
A [IpeoOpasoBaTenb a0COMIOTHOTO JIABJICHHUS
)4 [IpeoOpasoBaTenb H30BITOYHOTO AABJICHHUS
B [IpeoOpasoBaTenb pa3perKeHUs

1B [IpeoOpasoBaTesb JaBICHUSI-PA3PEIKCHHUS

A [IpeoOpasoBaTenb pa3sHOCTH JABJACHUN

Al [TpeoOpasoBaTeab THAPOCTATUYCCKOIO AaBJICHHUS
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[Iponomxenue npuiioxxkeHus A

Taobnuma A.2 — Marepuaibl, KOHTAKTUPYIOIINE C U3MEPSEMOM Cpenoin

Kon Marepuan Marepuan neranei, Mogenu npeodpa3oBaTereit
TPYIIIBI MeMOpaHBbI KOHTAKTUPYIOLIUX C
MaTepHUajoB HU3MepsieMon cpeaou
C;gg’&élf%?} 1020, 1030, 1040, 1112, 1120, 1130; 1140,
ol Crnas 36HXTIO b HO-68 | 1212, 1220, 1230, 1240, 1312, 1320, 1330,
TOCT 10994-74 csnHa 60~ 1340, 1412, 1420, 1430, 1434, 1440, 1444,
TV 2512-046- 1450, 1460
00152081-2003 ’
0 T“TaH%BTI’fg crtas Cranp 12X18HI0T | 1041, 1051, 1061, 1141, 1151, 1161, 1171,
FOCT 19807.91 TOCT 5632-2014 1341, 1351
Cranp 12X18H10T
Crutas 36HXTIO TOCT 5632-2014
03 FOCT 10994-74 Pesuna HO-68-1
) TV 2512-046-
00152081-2003
Cranp 12X18HI0T
J7XHM TOCT 5632-2014
04 Pesuna HO-68-1
TV 14-1-3505-82 TV 2512046,
0015208 12003 1020, 1030, 1040, 1112, 1120, 1130; 1140,
1212, 1220, 1230, 1240, 1312, 1320, 1330,
Cnnag 47XHM Cram 12X18H10T 1340, 1412, 1420, 1430, 1434, 1440, 1444
TV 14-1-3505-82 TOCT 5632-2014 ’ * 450, 1460 ’ ’
05 C BaKyyMHBIM Peszuna HO-68-1 ’
HaIlbUIEHUEM TV 2512-046-
TaHTATA 00152081-2003
Crinas 47XHM T“Tafl‘sol‘ff’ipfo"m”
N TV 14121-3505-82 FOCT 19807.91
ilzib%izx Pesuna HO-68-1
TV 2512-046-
ramTaa 00152081-2003
o7 T“TaH%BTI’fg VAR Crams 12X18HI0T
TOCT 5632-2014
T'OCT 19807-91 1041, 1051, 1061, 1141, 1151, 1161, 1171,
TuTaHOBEI CIUIaB TuTaHOBEI CILIaB 1341, 1351
08 BT-9 BT-1-0
T'OCT 19807-91 T'OCT 19807-91
CruiaB
TOCT 5632-2014 i 1050, 1060, 1150,1160, 1350, 1530, 1540,
CrimaB Crunas O6XH28MJIT 2050, 2060, 2150, 2160, 2170, 2350
10 06XH28MAT TOCT 5632-2014
T'OCT 5632-2014 )
Cranp 12X18HI0T
1 Crams 316L TOCT 5632-2014 L041
13, 14, 15 Hastelloy-C Cram, 12X18HI0T

I'OCT 5632-2014
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[Iponomxenue npuiokeHus A

Taonuma A.3 — Koapl KIMMaTHYE€CKOTO UCTIOTHEHUs MTpeoOpa3zoBarene

Kon Jlnana3oH TeMIieparyp Bun knmmmaTtudeckoro
okpyxatomei cpeasl, °C ucnonaenust mo 'OCT 15150

tl ot mtoc 5 jo mwiroc 50 YXJI3.1

t10 ot Munyc 40 o mroc 70 V1 (VY2)
t8 oT MUHYC 25 1o utroc 70 T3

t12 ot munyc 10 mo mutroc 70 TCl1

t13 ot toc 1 o miroc 70 TB1

t15 oT MuHyc 55 no mtoc 70 V1 (VY2)

t16 ot Munyc 61 no mmoc 70 V1 (VY2)

[Ipumeuanue:

1. Kona xknmumarnueckoro ucnonHenus t15, t16 ne pacnpocrpaunsercs va moaenu 1450, 1530, 1540.
2. Buag ximmmaTtudeckoro ucnosHeHus Y 1 ToabpKo a1 mpeoOpa3oBareneii ¢ KabeabHBIMU BBOJAMHU.
3. Bun kIMMaTHdecKoro UCHOJHEHUs Y2 JUIsl OCTaIbHBIX IMTPeoOpa3oBaTeliei.

Taonuiuma A.4— Koasl BEIXOJIHOTO CUTHAJIA

Ko BeIxogHOro curualsa

Ormrcanue

42 -\ - +HART

Bo3spacraromuii ot 4 10 20 MA, ¢ 3aBOJICKOM
HaCTPOMKOH, HAa PYHKIMIO MMPEe0Opa30BaHUS BXOJHOU
M3MEPSIEMOI BETMYMHBI TI0 3aKOHY KBaJIPAaTHOTO KOPHS
u U poBbIM poTokoioM HART®

42 +HART

Bospacratomuii ot 4 10 20 MA 1 1uppoBBIM
nporokosiom HART®

24 +HART

VYosiBaromuit ot 20 10 4 MA 1 MG pPOBHIM
nporokosiom HART®
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[Iponomxenue npuiioxxkeHus A

TaoOnuua A.5 — Koabl 37€KTpUUECKOTO COSTUHUTEIIS.

Crenenn
Kon
[TapameTps! kabeTbHOTO BBOIA 3alIUTHI 11O
I'OCT 14254
11IP14a" | IllTencensHslii pa3béM: Bunka 2PM14 P54

111P22a" | lITencensHslii pa3séM: Buaka 2PM22
11IP14° |IllTencensHblii pa3bém: Buaka 2PMI'14
111P22° |IllTencenbHblii pa3béMm: BuIKa 2PMI22

GSP* | Buika GSP 3 M20 Hirschman

Ko1* KabenwsHb1it BBOJ ¢ pe3pboit M20x 1,5, mist HEOpOHUPOBAHHOTO KaOEIIs
quamerpom 7—12 MM. MaTtepuas — HUKEIMPOBAHHAS JIATYHb.
KabenwsHb1it BBOJ ¢ pe3pboit M20x 1,5, mist HEOpOHUPOBAHHOTO KaOEIIs
K02 |mmamerpom 6—-12 mm. MaTtepuan — HepikaBerolias ctaib. Bua B3pbIBO3aIIuThI
— ExdIIC
KabenwsHb1it BBOJ ¢ pe3pboit M20x 1,5, mist HEOpOHUPOBAHHOTO KaOEIIs
K03 | mmamerpom 6—-12 mm. MaTtepuan — HUKeIUpPOBaHHAS JaTyHb. Buj
B3pbIBo3auThl — ExdIIC
KaGenpHb1it BBOJI /151 OPOHHUPOBAHHOTO KaOEIs TuaMeTpoMm 6-12 MM u
K04 |muamerpom O6ponu 10-19 mm.
Martepuan — Hep)kaBeromas ctaib. Bun B3peiBozamutel — ExdIIC
KabenwsHb1it BBOI ¢ pe3nboit M20x 1,5, mist OpOHHPOBAHHOTO Kabems
K05 | mmamerpom 6—12 mm, TosmuHa 6ponu a0 1,4 mm. Marepuan —
HUKEJIUpOBaHHas JaTyHb. Bua B3pbiBozaniutel — ExdIIC
KabenwsHb1it BBOJ ¢ pe3pboit M20x 1,5, mist HEOpOHUPOBAHHOTO KaOEIIS
K06 |mmamerpom 6—12 mm. MaTtepuan — HepikaBerolias ctaib. By B3pbIBO3aIIUThI
— ExdIIC P67
KabenwsHb1it BBOI ¢ pe3pboit M20x 1,5, mist HEOpOHUPOBAHHOTO KAOEIIS
K07 |mmamerpom 5,5-13 mm. Marepuan — HUKeIUpOBaHHAS JaTyHb. Buj
B3pbIBo3auThl — ExdIIC
KabenpHb1it BBOJ /U151 OPOHHPOBAHHOTO Kabels quamerpom 5,5-13 MM u
K08 | muamerpom Oponu 10-19 mm.
Matepuan — Hepxkaseromas crainb. Bun B3peiBozamutsl — ExdIIC
KabenwHb1it BBOI ¢ pe3nboit M20x 1,5, miist OpOHUPOBAHHOTO Kabes
K09 | mmamerpom 5,5—13 mm, Tommuna 6ponu 10 1,4 mm. Matepuan —
HUKEJIUpOBaHHas JaTyHb. Bua B3pbiBozaniutel — ExdIIC
KabenbHbIi BBO 1 HEOpOHHPOBAHHOTO Kabes @5,5-12 MM st MOHTaXa B
MeTaJUIoOpyKaBe uin TpyOHo# mpoBoake 9, 10, 13, 17/14, 16, 19, 19 mm
(BHYTpeHHHUI /HapyxHbIH quametp) Tuna P3-11X, MPIIU u ap. no
COTJIaCOBAHHUIO.
Martepuan — Hep)kaBeromas ctaib. Bun B3peiBozamutel — ExdIIC
KabGenbHbIi BBO 1 HEOpOHHPOBAHHOTO Kabes @5,5-12 MM st MOHTaXxa B
MeTaJUIoOpyKaBe uiu TpyOHo# mpoBoake 9, 10, 13, 17/14, 16, 19, 19 mm
(BHyTpeHHMI/ HapyxHbIN quametp) Tuna P3-11X, MPIIN u ap. no
COTJIaCOBAHHUIO.
Martepuan — HuUKeapoBaHHas JlaTyHb. Bun B3peiBo3amutel — ExdIIC
* CoeIMHNUTENH TONBKO T 00IenpoMbIIeHHoro uernonaerns 1 CJIB-SMART-Ex.
™ B ckoOKaX yKa3bIBAaeTCs THII METAIUIOPYKABA.

K20 (tun
MP)**

K21 (tom
MP)**
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[Iponomxenue npuiioxxkeHus A

[Ipumep 3anucu 0603HaueHNE IpeoOpa3oBaTeseil Mpu ero 3aka3e v B JOKYMEHTALUU JPYTroi IPOAYKIIUH,
B KOTOPOIl OH MOKET ObITh IPUMEHEH:

[IpeoGpa3zoBarenu B B3PBIBO3AIHUILIEHHOM WCIIOJIHEHU U c BUJIOM B3pPbIBO3AIIUTHI
«B3pbIBOHENPOHUIIaeMasi o0osjouka», moaenu 1430 i u3MepeHuss pa3sHOCTU JAaBJICHUHM, MaTepHaioM
MeMOpaHbl U MaTepuajaMH, KOHTAKTHPYIOIIUMU ¢ u3MepseMoi cpenoit — cruiaBom 36HXTIHO, cranbio
12X18HI10T, pe3unoit HO-68-1, CBETOAMOIHBIM MHIMKATOPOM, KIMMATHYECKOTO MCIIOJHEHUSA Y2, HO A
pabotsl mpu temmeparype oT muHyc 40 °C mo mmtoc 70 °C, xKoJ0OM TpenenoB AOMyCKaeMOW OCHOBHOM
norpemHocTH 015, Bepxaum npeaenom uzmepenus 40 kl1a, npeaenbHO-A0TycKaeMbIM pab0YiM H30BITOUHBIM
nasienueM 25 Mlla, aHanoroBsIM BbIXOAHBIM cUTHaJIOM 4-20 MA, ¢ QyHKUMel peoOpa3oBaHUs BXOIHOMN
U3MepseMOil BEIMUYMHBI 10 3aKOHY KBaJApaTHOro KopHsA U npotokonoM HART®, crambHbIM KabGenbHbIM
BBOJIOM Ui HEOPOHMPOBAHHOIO Kabens nuaMeTpoM OT 6 10 12 MM, pacnojoXeHUEM 3JIEKTPUYECKOTO
COEJIMHUTEIIS CIIpaBa U JOMOJHUTEIbHON TEXHOJIOTUYECKOH MpupaboTKoi 0003HaYaeTCs:

CJIB-SMART-Exd-J|JI-1430—-02-2111-t10-015-40 kMa—25-42—\—+HART-K02-TI-H
ATBP.406239.010TY
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IIpuioxenne b
(obs3aTenpHOE)
I'aGapuTHble yepTe:xu npeodpazoBareJiei

| | Hanpatinerue | | HanpaBaskue
|| Cudpouuy | * ”“ﬁP_"E:_“
Moenb Ko snexrpuaeckoro H, MM, HE L, MM, e 6onee | B, MM, He Oostee
COEIMHUTEIIS 10 Oouee
Taonuie A.5
K01, K02, K03, K06
’ ’ ’ ’ 1 2
1112, 1212, 1312 K07, IHIP22, GSP © v
’ 1412’ ’ K04, K05, K08, K09, 250 295
K20, K21 110
I11P14 145
1120, 1130, 1140, K01, K02, K03, K06, 110 140
1220, 1230, 1240, K07, I1IP22, GSP
1320, 1330, 1340, K04, K05, K08, K09, 206 155
1420, 1430, 1434, K20, K21 165
1440, 1444, 1450, I11P14 90
1460

Pucynok b.1 — I"abaputHbIit yepTex mpeoOpa3zoBaTeneii N30BITOUHOTO AaBICHUS, Pa3pPEKECHUsI, TaBICHUS-
pa3peXeHus, pa3sHOCTH JaBJICHHI,
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[Iponomxenue npuitoxxeHus b

28

| | Hanoabresue
Lﬁn‘J‘L‘E‘_—I":l‘II-. L
Moenb Kon sanexrpuaeckoro | H, mm, He Gonee | L, mMm, He Gonee | B, MM, He Gosee
npeobpazoBaTens COCTMHUTEIIS 110
Tabaure A.5
K01, K02, K03, K06,
K07, [1IP22, GSP 10 140
1020, 1030, 1040 K04, K05, K08, K09, 206 155
K20, K21 165
111P14 90

Pucynok b.2 — IN'abGaputHblii yepTex mpeoOpa3zoBaresneii aOCOMIOTHOTO JaBICHUS
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[Iponomxenue npuitoxxeHus b

05 @

B { /]
S24
&=
! R e 25 i 1 ]
M20«15 | .
| Hanpalaewie | Hanpalaewie
| * Budpgue | * Budpaues
Moenb Kon anexrpuaeckoro A, MM, He OoJtee B, MM, He Ooitee
npeobpazoBaTens COCTMHUTEIIS 110
Taba. A.5
K01, K02, K03, K06, 125
K07, IIIP22, GSP
1041, 1051, 1061 K04, K05, K08, K09, 155
K20, K21
111P14 182 110
K01, K02, K03, K06, 125
KO07, IIIP22, GSP
V170, 1341, 131 | K04, K05, KO8, K09, 155
’ ’ K20, K21
111P14 110

Pucynok b.3 — I"abaputHslit yepTex mpeoOpa3zoBaresneii abOCOMOTHOTO, U30BITOYHOTO JIABJICHUS,
pa3peKeHus, TaBICHUAS-PA3PCIKCHUS
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[Iponomxenue npuitoxxeHus b

E max
Hma x, a7

—rr—
[TT1 [T Tl
|
5T |
—H.' ':'N
I I
a5 L
M20x15 B
- 4 s
| | Hanpabaewue | | Hanpabaewue
| * Budpmuins | * Sufipaui
Mojenb Kon snexrpuueckoro | [, mm, He 60onee | H, mm, He Gonee | B, mm, He Oosee
npeobpazoBaTens COCTMHUTEIIS 110
Tabauie A.5
K01, K02, K03, K06, 125
K07, IIIP22, GSP
2050, 2060, 2150 ’ v
’ ’ ’ K04, K05, K08, K09, 80 212
2160, 2170, 2350 K20, K21 155
111P14 110

Pucynok b.4 — I"abaputHbIii yepTex mpeoOpa3zoBareseii aOCOMOTHOTO, M30BITOYHOTO JIABJICHUS,
pa3pexeHus, TaBIeHUs-pa3peKEHUS
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[Iponomxenue npuitoxxeHus b

Higrmataem
B
Monens npeobpazoBaTes Kon snexrpuueckoro B, MM, He Oouee
coeqUHUTEN 110 Tabimuie A.S5
K01, K02, K03, K06, K07, 125
1050, 1060, 1150, 1160, 111P22, GSP
1350 K04, K05, K08, K09, K20, K21 155
11P14 110

Pucynok b.5 — I"abaputHsblit yepTex mpeoOpa3zoBareseii abCOMOTHOTO, H30BITOYHOTO JIABJICHUS,
pa3peKeHus, JaBICHUS-PA3PCIKCHUS
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Loy
Y
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4 21

Aridimn

LuJLpl|_l_||.. Lot

I L-'-f:r,:a}rea.f

[Iponomxenue npuitoxxeHus b

Mogens npeobpazoBatens

Kona sanekTpuyeckoro
coequHUTEN 1o Tabimuie A.S5

B, MM, He Ooiee

K01, K02, K03, K06, K07, 170

1530, 1540 LIP22, GSP
’ K04, K05, K08, K09, K20, K21 200
111P14 155

Pucynok b.6 — I'abaputHsiit ueprex npeodpazosareneit CIB-SMART-T,
CAB-SMART-Ex-JI" mogeneii 1530,1540
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IIpuiaoxenune B
(obs3aTenpHOE)
Cxembl NOAKJIIOYEHNS IPeoOpa3oBaTeiei

Kpuruika, nmpuesmHux gabaeHug
ycaoBHO He moXasaHbI

Mecmo
[HOgKAIOUEHUSH
BHeuHez0 Kabead

Pucynok B.1 — Iloakimtouenre BHEIIHETo Kabes K KIEMMHON KOJIOJIKE TIPeoOpa3oBaTeei.



[Iponomxenue npuitoxxenus B

—
L

[Ipeobpasoarens
Kiemnuas kononka
[lens Kont.| Llemns
+ITuranne 1 +ITuranue
-Beixoa/-Tect 7 |-Beixoa/-Tect
+Tect 3 +Tect
Kopmyc 4 Kopnyc

Pucynoxk B.2 - Cxema noaximrodeHust mpeoOpaszoBareseii ¢ KaOeIbHBIM BBIXOI0M.

o Ullp

Ru

[IpeoOpasoBaTenn
Pazbem X1
Ilens Kont.| Ilens
T +IIutanue ] +IIutanue
L +TecT 2 +Tect
-Beixon/-Tect| 3 [|-Beixon/-Tecr
Kopmyc 4 Kopmyc

Pucynok B.3 — Cxema noaxitoueHus npeoOpa3oBaresieil ¢ BHIXOJHBIM Pa3beMOM.
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[Iponomxenue npuitoxxenus B

[IpeoGpazoBarens
Knemuasn KOIOOKa +
Lens Konr.| Ilens @) HHQ
T +[Iutanue 1 +IIutanue [ ¥ Ru
;_f -Beixon/-Tect | 2 |-Beixon/-Tect -
—|—TeCT 3 +T€CT 200 OI\-’[ 50 OT\-’]
Kopnyc 4 Kopnyc —QO b
| HART

MOJICM

Pucynok B.4 — Cxema noaximouennss HART® moaema k mpeoOpa3zoBaTessm.
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Ipunoxenue I
(obs3aTenpHOE)
Yeprexk cpecTB B3pbIBO3ALIUTHI Ipeodpa3zoBaTteiei

Hcnonnenue npeobpazoBateiis 0€3 KPbILIKUA CO CTEKIOM
“Bapuf” n.9 “Bapuif” n 9

CmonopeHue {moqopeHue
Peasdobod ¢ukcamop Pe3sdobol pukcamop

105

KpacHe! i 10,5min 5 Kopnyce
- =) . 74 p!
Kenmb o g 8 &/ 10,5min Alloy ADC-12
_HepHeid JIS H 5302-2000
[onydou = = /
Y = )
N e Ty zeny E
=
UL =
@@ o e % =2
2 9§ 1383
= @ & EE8
3 2 Sig
8)+ o BE
E X
M20x15 BE
3 HomeIx -1
HEITORPeIK JEHHBIX
BHTKOB ‘F.lf'.'f BB
3 1]
‘g =
&
q D Kperinka
Kpeitirka Alloy ADC-12
P L~ )
Alloy ADC-12 JIS H 5302-2000

JIS H 3302-2000
Crams 12X18H10T
TocCT 3949

Jaxnenka ¢ noAyxkpyza.zonol.
2,5x4 Hepw, cmane AZ OINTET76

1. CBOGOHBIH 00BEM B3PHIBOHENPOHKIIAEMOH 060104k He Gonee 200 .

2. TonuiuHa CTEHOK KOpIlyca B HanboJiee TOHKUX MECTax, MIyXUX OTBEPCTUSX — HE MEHEe 3 MM.

3. Ha noBepxHocTsx, 0003Ha4eHHBIX «B3pbIB» HE MOMycKaloTCs 3a00MHBI, PAKOBUHBI, TPEIIUHBI U IPYTHUE
neQeKThl; IEepOX0BaTOCTh MOBEPXHOCTH HE JOJKHA IpeBbIIaTh Ra6,3.

4. B pe3bOOBBIX COEOMHEHMSX, 0003HAYEHHBIX CIOBOM «B3pbiB», B 3allEIUICHUH HE MEHEE 5 IOJIHBIX,
HETIPEPHIBHBIX, HEMOBPEKIEHHBIX BUTKOB.

5. IlokpsITHE B3pBHIBO3ALIUIIEHHON 000J10UKH — Kpacka nopomikosas RAL 7035, smans MJI-12.

6. Kaxxmas 06osi04ka moiBepraeTcsi HCIbITaHUEM THEBMaTnueckuM nasiiennem 1,5 + 0,1 MIla B Teuenue
BpeMenu 10 + 2 c.

7. Kaxnapiii TeH30mpeoOpa3oBaTeab Uisi MPUEMHUKOB HM30BITOYHOTO JABJICHHS, PA3peKeHUs, TaBICHUS-
pa3pexeHus MPU U3TOTOBJICHUH ITOIBEPTaeTCs TUAPABINYECKUM UCTIBITAHUSAM JAaBJICHUEM B 3aBUCUMOCTHU OT €T0
BEpXHEro rnpenena usmepenuid, Ho He meHee 4 MIla no AI'bP. 408854.001TY.

8. MapkupoBka BbBITIONHSETCS B cooTBercTBUM ¢ Bumamu W, I, @, I, cOopounoro ueprexa
AI'bP.406239.001-33 Cb:

- HAUMEHOBAHUE CTPaHbI, TJI€ U3rOTOBJIEHO TEXHUUYECKOE CPEJICTBO;

-a 6, 1,u A€ X, C, T, ¥, &, — B COOTBeTCTBUU ¢ KojgoMm 3akaza mo AI'bP.406239.010TYV,

K — TOJIBKO JIJIsI TIpe0Opa3oBaTeIeii ¢ TEXHOJIOTHUECKOW MPUPabOTKOM, K — 3aBOJACKON HOMEpP U3IETHs, T —
MeCsI] U3rOTOBJICHHS, M — TI'0Jl M3rOTOBJICHUS, H — CTeneHb 3amuThl 1P54 wmu IP67 mo I'OCT14254, m —
o0o3HayeHHe cepTU(UKaTa, 0 - CHEIHAIbHBIA 3HAaK B3PHIBOOE30MACHOCTH, s — OOO3HAUYEHHWE OpraHa
cepTuduKalmi.

9. IImomOupoBanue (CTOMOPEHUE) KPHIMIEK OCYIIECTBIISICTCS HAa MECTE JKCIUTyaTalldd TMOCJIE OKOHYaHUS
MOHTaXa U HACTPOMKH.

10. MoHTax  Ka0elpbHOTO  BBOJA  OCYIIECTBISIETCS B COOTBETCTBHHM C  TpeOOBaHUAMHU
I'OCT IEC 60079-1-2013.

11. ®ukcanus KabeIHHOTO BBOJA M 3aTJTYIIKH OCYIIECTBIISACTCS HA IPEANPUITHU-U3TOTOBUTETIE.

Pucynok I'.1
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[Iponomxenue npuioxenus I’

OcranpHoe Ha pucyHke I'.1.

3nznywka bapw bosnwumHoa Tatummra

M20 PLGIIB {pe3sdo M20x1,5) Crans 12X18H10T

HukenupobaHHGA AGMUHL C
TY3400-007-72453807-07, IOCT 5949
Mapkupobra bapeibozawums
ExdlICU/Exell)

KodeneHs e bbodu b3pw bosawuweHHs e

(M20x1,5) FOUBK, FGANBK -

HUKUNUPOBAHHAA NaMyHs,

FGHKS - emans AISI 316L (03X1THIAM3)

C KOMAAEKMOM YNACMHUME eHE X KONBW
TY3400-007-72453807-07,
raprupobra Bape bosawums

ExdllCU/ExellU/ExinliCU

Juax sazesaewis 10
rocT21130-75

_é_ Samcatn 3b-JI-6x12 TOCT 21130-75

: : \J/ 3araenxa ¢ noaykpy2a. 20108,

2,5x4 Hepx, cmaae AZ DINTE 76

Pucynok I'.2

Mogemu 1141, 1151, 1161, 1171, 1341, 1351 (cm. pucynok I'.1)

M27x1,5-6g/6H ,

H(2:1)

MemGpanst ”{5,3}96#& ‘n.26
Cuaska

TonmmHa 0.22 min

10,5min
1 \ Ra32

Y BT9 T'OCT19807-91 HHMATHM-221
N 4 Cbapka nasepwas \ FOCT 9433-80
KQHMYpY ] (b 03epHa \
GnuHa w
1 Koawuo
024-028-25-2-3 =
N TOCT 18829 — | "Eh VST
t BT9 I'OCT19807-91 Pesitna 7-B-14-1 .
—_— don.zam. MoAuypemas 1w
% Adunpen A-167
- M12x1,25-6g e
Kneii BK-4
T AN o
Henpepwbina s >
no KOHMYpY J .
'\k\ mg ISHI0T
5.\\
%_L§> Crans
A 12X 18HI10T
~ W
£
Mi1Zx125-6g/6H
Pucynok I'.3
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Mogemu 1141, 1151, 1161, 1171, 1341, 1351 (mpomosmkenue, cM. pucyHok [.1)

H (2:1)

Cbapka
/1a3epHas
npepsibucmo no
KOHMYpY & 4 mo4kax
dnura wba 5 min

M12x1,25-6g

MewmbGpans!

Tommuna 0.14 min

BT9 I'OCT19807-91

BT9 'OCT19807-91

Cbapka
o /a3epHas
pabrHomepHo no
KOHMYPY

[Iponomxenue npunoxenus I’

H(2:1)

(bapka
Na3epHas
s ©
npepsibucmo no
KOHMYpY B 4 moykax
dnuHa wba 5 min

M12x1,25-6g

Pucynok I'.4

Mogemu 1041, 1051, 1061, 1050, 1060, 2050, 2060, 1150, 1160, 2150, 2160, 2170, 1350, 2350 (cMm.

pucysok I'.1)

MemGpanbt
rosu. 0.14 min

BT9 'OCT19807-91

‘

7.5 min
2

(bapka
/10 38pHA S
pabHomepHo no
KOHMYpy

“B3pbib”

T9
rOCT19807-91

M12x1,25-6g

BT9 IT'OCT19807-9

MemO6paHbt
tommt.0.22 min

(bapka

/10 38pHAs

npepsiBucmo no

O

KOHMYpY & 4 moykax
dnuxa wba 5 min

N

7.5 min

Cbapka
/103epHas

pabromepHo
N0 KOHMYpPY

~_B3pb10"

BT9
I'OCT19807-91

M12x125-6g

Pucynoxk I'.5
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[Iponomxenue npuioxenus I’

Mogenu 1020, 1030, 1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412,
1420, 1430, 1434, 1440, 1444, 1450, 1460 (cm. pucysok I'.1)

M27x15-6g/6H

5 NOAHBEY HEMOEPEKIEHHIN

BHTEOE Petbiibl
Konnuo
024-028-19-2-3
TOCT 18829
Peanna 7-B-14-1
dai.zam, o

Brikcuut HE-68
TY 38103350881
" "
B3psib
i
HHATHM-221
TOCT 9433-80

A H /1= é
e
] S|
Bunirr M2.5x10 e DIN 7985 ) — |
Hlaiita 2.5 wwaw DIN 127 / ‘ §;‘ ..:.
ITal, ,‘,‘ ? %}(t’:.‘ Bunr MoxS nepac. crane A2 DIN 914
- ’l’ g §5|.‘ IES Lilgiita & mepaccrans A2 DIN 1278
o - : I, % Laitcn M6 scps. cramsA2 DIN 934
Cram, 12X IRHI0T { A A——
TOCT 5949 ’L:’h —
Craun [2X18HI0T VL /7
TOCT 3940 'j =
s B B,
o RpepLBLCMD N0
= KoM, &_modkax
Bt b 5
“Bapwit”
A
4
MemBpans
m{sag 5 Juia CO3 ronun0. 19 min
FiSarepne o i €50 1o .63 min
S TG T 8T B9 TOCTI9807-91
Memipasnal Cruas 36HXTHY
Cra 3I6HXTHY Toau, (.07 min TOCT 10994
TOCTI1994
pl?m;iporﬂaﬂﬁ (Bapra Fafiia MI14-6HIZNA019 MOCT 1552470
y—— 12 podukobas 1laiita 14.38XA019 POCT 11371-78
10 KOHMLDY ,gg’;ﬂm
M22x15-6g

Huaxocrs [IMC-3
FOCTI3032

Craan 12X18HI0T
rocT 5949

OcranpHoe Ha pucynke I'.1.

5 O0AHBIE HEIORPEKISHHBIN
BITHON PEInEL

Pucynok I'.6

A-14 (2:7)

E-£E (270

[
-

Jaknenka ¢ nonykpyz.zanob.
2,5x4 Hepx. cmanas AZ DINYG 76

Saxnm 36-/1-6x12 TOCT 21130-75

7.2 7
|:| | |
,j_,
2
16
Bonm M6x12. wepx.cmans AZ,DING33 %Uua%y

Wauda 6 Hepx.cmans AZ DIN 1278

bx1
ML

2,
H

Texuammng A-CB30-J1
TV 224-008-1157367-99

~
Ly

A(2:7)

O Fnepud mf no
KOHMLD masKa X
davka 52& 5 min
MembGparn
Tlna €05 ronu 019 min

Sl CS50 roo. 0,63 min
BTY FOCT 980791

Marnur
Ke25q112M 7

o

~

~Kneld BK-9
0CT92-0949-T4

12

14
Hepx.cmans A2 DIN 798
epx.cmane AZ DIN13TB

Pucynok I'.7
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"1

1Ex db IIC T6...T5 Gb X, IP67

T6 —61°C<ta<+60°C TS —61°C<ta<+70°C;
| g |
0 | n |

1

OEx ia IIC T6..T5 Ga X, IP

T6 —61°C<ta<+60°C TS —61°C<ta<+70°C;
Ui<24B,1i<100mA,Ci<105®P,Li<0,15M'H,Pi<0,8Bm

| g |
I n |

1O

n

OEx db+ia IIC T6..TS Ga X, IP67

T6 —-61°C<ta<+60°C TS —61°C<ta<+70°C,
Ui<24B,1i<100mA,Ci<108P,Li<0,15M'H,Pi<0,8Bm

I A |
I n |

10

I

P A0 "HIK BHII"
CIB-SMART-Exd-{d] -[6]-E] -[g]
el--ul-le-L m Hy]-pl-p

Ne[ K] . 2.

[Ipumep mapkupoBxu:
PQ A0 "HIK BHIT
CNB—SMART-Exd—[1]1-1430-02-3I11 -
t10-015-40xIla-R5-42-\/~+HART-K02-11-H
Ne 000014 03.18 .

OcranpHoe Ha pucyHke I'.1.

[Iponomxenue npuioxenus I’

I'

PO AQ "HIIK BUII”
CIIB-SMART-Exia—[a]- [6} €] - [g] —
el-X-ul-el-_m__-yI-lpl- P
Ne : 2.

[Ipumep mapxupobxu:

PQ A0 "HIK BuIl”
ClIB-SMART-Exia—11-1430-02-5I11 -
t10-015-40x[Ta—25—-42-\/~+HART-K02-T1-H
Ne000018 02.18 =.

I'

PO A0 "HIK By
CLIB-SMART-Exdia-[a]-[6]-E] - @] —
el-X-u-e-Cm -yl-pl- M
Ne [ K ] . 2.

[lpusep mapkupoBxu:

PP A0 "HIK BHIl"
CIB-SMART-Exdia—[111-1430-02-3I11 -
t10-015-40xIla—R25—42-\/~+HART-K02-TI-H
Ne(00028 02.18 =.

Pucynok I'.8 MapkupoBka cepTUQHUKAIIMOHHBIX U O0BEKTOBBIX TAOIHUYEK
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[Iponomxenue npuioxenus I’

Koarne
‘B % 063-068-30-2-3
30610 n26 TOCT 18829
18 (,Mgia é’cmﬂd 7!78 14-1
o~ ppii on.3am Hoauypemad

! ; HIHATHM-221 gk i

b 3| [domu TOCT 9433-80 dunpett A=16
N > 3.7

f s

39

BHTKOB pC36051

55
55

Me5x15-6g/6H
5 noausix HEMOBPCAR ACHHBIX

BHTKOB pe3bObl

Me5x15-6g/6H
3 NOAHBIX HEMOBPCHICHHBIX

3

Kousiio
063-068-30-2-3
TOCT 18529

Pesnra 7-B-14-1

don.zam. llonuy, foemaH
Adunper /1-

Bunt M4x8ucpax.crany A2 DIN79S
Hlsiis formertlo (42 LN 137 1) i Burt M4x8uepax.crams A2 DIN7985

Cronoperre M63x1,5 Miait6a 4 wepsx.crans A2 DIN 127 B

CTeRTOTERCTOIHT Cronoperie M63x1.5
C-2-351-1 ka-1.5IOCT10316-78

Pucynok I'.9

Hcnonnenue npeodbpazoBaTesis ¢ KPHIIKON CO CTEKJIOM (cM. pucyHOK I'.1)

8 0.&31}}3'3533 2.3
P - ; -(068-30)-2-
B3psif TOCT 18529 :
Chrazka 3 Smin Pesyra 7-B-14-1 5 (2 ?)
THM-22, ¢ don.zan. Toauypemar
HHATMA 22 Agdunpen /1167
FOCT 9433-80 o «
050:053-19.2-3 _ O0min__, 4
Pezina 7-B-T4-1 Ny
—
g o 74 ';g
f id FKoreii BK-9 M
ﬁ v . OCT92-0949-74, 5
w 4 x O
v T = v g &
v Slgz W E ~
. SE8 S QN
. WlED W 2
E " - E ul_{ ?;;. uL’ \ \/Ra3,2
R = lEE = N
v Slz3 W
. NiE% w
+ = 5 = _/ ]
w E - m
. —— _ %
E =l a2 /Ra3z Brccnur [TK-68
3 e 2 V38 103508-81 =
= 4 Crewno JKUIK?)
— = FOCT 3514-94

Fnax sazemaenns 10

FOCT21130-75 q

Kosnio
Alloy ADC-12
JIS H 5302-2000

Pucynok I'.10
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B3speiBoonacHas
30Ha

+[Iutanue

Ipuiaoxenne /I
(obs3aTenpHOE)
CxeMa 3JIEeKTPHYECKHX coeIMHeHUIT mpeodpa3oBaTeieil B3pbIBO3aALMIIEHHBIX HCIOJIHEHU

JInaus
CBSI3U

10
CAB-SMART-Exd
20

—Brixon/—Tect

B3priBobe3onacHas
30Ha
— >
O+ O IIutanue
Byiok nmuTaHuga o4
—RH
O L
O — O

Pucynoxk /[.1 — Cxema BHEITHUX JEKTPUIECKUX COCAMHEHUH TIpeoOpa3oBaTeneit
CB-SMART-Exd

B3peiBoonacHas
30Ha

10

+IIutanue

JInaus
CBSI3U

B3priBoOe3onacHas
30Ha

CJIB-SMART-Ex (Exdia)

20

—Brixon/—Tect

O + o
HckpobesonacHblii o
OJI0K MUTaHUS o

IIutanue

O — o

Pucynoxk /[.2 — Cxema BHEUITHUX JEKTPUIECKUX COCAMHEHUH TIpeoOpa3oBaTeneit
CIAB-SMART-Ex, CIB-SMART-Exdia
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Ipuinoxenne E
(obs3aTenpHOE)
Hacrpoiika npeoOpa3oBareJieid 1aBJIeHUs ¢ MOXYJIeM HHAUKAUMA

B JAHHOM HpI/IJ'IO)KCHI/H/I HpI/IBeIleHa I/IH(i)OpMaHI/ISI O IIOATOTOBKE K 3KCHJ’[yaTaIII/II/I, pe>1<1/IMax pa6OTI>I
peoOpa3oBares AaBJICHUS C HHIAUNKATOPOM IIPH SKCILTYaTaIlHH.
VYcnoBHBIE 0003HAUECHUS

P — MakcuManbHBIN BEpXHUU NIPEAEI N3MEPEHU;
max

Pp— BepxHuii npeen n3MepeHui;

Py — HyxHUN Ipeaent n3MEpeHHi;

dP — nuana3oH u3MepeHuit AaBieHus ot Py a0 P (U1 Bcex npeodpa3zoBaTenell JaBieHus, KpoMe
JIB).

1 KoHTpoJib HACTPOHKM MapaMeTpPoOB npeodpa3oBaresiei 1aBJIeHUA

Jlnisi OATOTOBKM TIpeoOpa3oBaTeis JaBJICHHUS K DKCILTyaTallid OCBOOOAMTE JOCTYN K KHOIIOYHBIM
MEPEKIIIoYaTeNsIM MOTYJIsl MHIMKALIUY, OTBEPHYB IPO3PAuHyIO KPBIIIKY ITpeoOpa3oBaTesis AaBJICHUS.

Onepaum{ KOHTPOJIA HEC OKa3bIBACT BJIMAHUSA HA BBIXO)IHOI71 CHUI'Hall npe06pa3033TeJ1$[ JaBJICHUS.

[lepedyeHb KOHTPOJIMPYEMBIX TAPAMETPOB ITPE0OPa30BATEIS IABICHHUS, PEKIMOB HACTPOCK H CUMBOJIOB,
oToOpa)kaeMbIX Ha JUCIUIEe MHAMKAaTopa, yka3aH B Tabmuue E.1. Bbibop koHTponupyemoro mapamerpa

OCYIIECTBIISIUTE TMOCIEAOBATEIIbHBIM HAXKATHEM KHOTIKH «@» (mpu TepBOM HaXXaTHUH C yIEpPKaHUEM B
Ha)XaTOM COCTOSIHUM HE MeHee 3 CeKyHJA), Npu OSTOM Ha JAMCIJIeE HWHAMKATOpa OTOOpa)karoTcs
COOTBETCTBYIOIINE IM(POBBIE 3HAYCHUS YCTAHOBJICHHBIX KOHTPOJUPYEMBIX MapaMeTPOB HIIM CHMBOJIOB
pexuMoB HacTtpoek (tabmuiel E.1-E.4), coxpansemsbie B TedeHue 10 cekyHs, €CiM HE MPOU3BOIUTCS

CJIEIYIOLIEE HAXKaTUE KHOIIKH «V ».

Bbixoq u3 pexuMa KOHTPOJSL HAcTpOEK IapaMeTpoB IpeoOpas3oBaTessi AABJICHUS HPOUCXOIUT
aBToMaTtuyecku yepe3 10 cekyH[1 OT MOCIEeIHEro HaKaThsl KHOIKH.

Mepiianrue CUMBOJIOB MHJIMKATOpa PeKUMOB TaOuIpl E.1 cCUrHanU3UpyIOT O COCTOSIHMM BXOK/ICHUS B
PEXUM U3MEHEHHUSI TapaMETPOB HACTPOUKHU.

HoBplif 1MKJI KOHTPOJS HACTpOEK IapaMeTpoB IpeoOpa3oBaTeliss JaBJICHUS BCETJa HAYMHACTCS C
KOHTpOJIs pesknma 1 B Tabnune E.1 (ABTOMaTHYeCKast yCTaHOBKA HYJICBOTO 3HAYCHMUS NABICHNS).

% KHOIIKA JUIA BXOJa U JIBUXKEHUS 10 MEHIO U
xc/cm? kc/m? WU3MCHCHHUIO YHCiia
©)] @] O
Ma xMa Mlla
KHOTIKA JUUTS BBIXOJIA U3 MEHIO 0e3
COXpaHEHHUs HACTPOEK, BEIOOP MOJIOKEHUS

- HU3MCHSIEMOI'O YHCiia

70 @ @
%

ﬁ KHOIIKA JJIS BbIXOAa B PEAAKTUPOBAHUC U
COXpaHEHUsI HOBOM HACTPOMKHU

BHemnuii BUI MHIMKATOpa U HA3HAYEHUE KHOTIOK

[Ipumeuanue: BHenHuil BUa HHAMKATOPA MOXKET U3MEHSITHCS 3aBUCUMOCTH OT Habopa YCTaHOBJIEHHBIX
€AVHUL U3MEPEHUS.

49



%
Klc/cM2  klc/m2
o O O
Ma kKlla  Mla

O
Ma

kfc/cM2  MMpm.C.

[Iponomxenue npuiioxenus E

%o

O O
kKlla Mo

Buemnuit Bu MHAMKaTOpa U pa3iMuHbIX HA0Opax NpeayCTaHOBJICHHbBIX €UHUL] U3MEPEHUS

TaoOnuuna E.l — PexxuMbl HACTPOEK M CUMBOJIbI MHIMKALIMK [TAPAMETPOB

Homep H C
anMeHOBaHMe Pe:KuMa HMBOJIbI HA
pexxuMma 1ep IIpumeyanus
HacTpoiiku HACTPOIKHU HHAUKATOpeE
1 ABTOMAaTHYECKasi yCTAHOBKA HYJIEBOTO «Mepuanuem» TeKyIux
3HAYCHMSI TABJICHHS eAVHUI] U3MEPECHHUS
%
xlc/ow’ e/ w’
) Enununbr namMepeHus uiy mpoueHThl OT A AP «Meprianuem» TEeKyIux
Mana3oHa U3MEepeHui eAVHUI] U3MEPECHHUS
Mepuanue Mexay
s cumBosioM —dP- u
g ¥ O
3 YcTanoBka BEpXHETo mpejena B o TEKYIIUM
(mama3zoHa) u3MepeHui YCTaHOBJICHHBIM
BEPXHHUM IIPEICTIOM
U3MEPEeHUs
Mepuanue Mexay
sfeieldfeiel cumBoJsioMm —HII- u
YcTaHOBKa HUKHETO IIpesena B o i
4 9 TEKYIIUM
(mnama3oHa) U3MepeHUI - H ” -
YCTaHOBJICHHBIM
3HAYCHHEM
Caertsiuecs: BEpXHue
CErMEeHThI HHIUKATOPOB
5 H3MeHeHune nojoKeHus ypoBHS CUTHAJIA O3HAYAKOT BEPXHUI
OLINOKHU YpOBEHb TOKa OLINOKH,
HUKHUE — HYDKHUN
COOTBETCTBEHHO
0,2¢;0,4c;
5 Br160op BpemMeHM ycTaHOBIICHUS 0,8¢c;1,6c; Bpewms ycrtaHoBieHus ¢
(memmiupoBaHusI) BEIXOJHOTO CUTHAIA 3,2¢c;6,4c; «MEpLIaHUEM» JTUCTLICS
12,8 ¢; 25,6 c;
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Bb160p XapakTepucTUKN BBIXOJHOTO
curHaa (IpsimMas JIMHenHas
6 (rp ) 42 24
KOPHCHU3BJICKAIOIIasl, MHBCPCHA ’ ’
JUHEHAas)
%
Ssletas WNupukanus pe:xxuMoB
Ns xila M
7 Kanubposka = (¢ | | KaIuOpoBKH B
L H I_ tabnuue E.2
¥YcranoBka PIN — kona Ha 3amury -
8 ,’ N -} «Mep1ianue» CUMBOJIOB
M3MEHEHHS TTApAMETPOB L UL
9 Bo3Bpar k 3aBOJICKMM HAaCTPOKKaM - I— 'j - «Mepuanue» CHMBOJIOB

Taonuua E.2— CumBoJIbI HHIUMKALUU PEKUMOB KaTHOPOBKHU

npeoOpazoBaTesist 1aBJICHUS

I-:;:::lifa HanmeHnoBanue pe:kuma CuMBOJIBI I
P KAJIMOPOBKH HA HHAUKATOpe puMeHatuA
KAJMOPOBKH
KanubGpoBka HauaIpHOTO 3HAYCHUS UD[] |-| lC>| UDU
1 BBIX0gHOTO curHaia [1AII HDU |C>| U-l |-l Curuman 4-20 MA
(xanuOpoBka «Hyns» LIAIT) =, S -y
KanubGpoBka KOHEUHOTO 3HAYCHHS UDU U-| |-' HDU
2 BBIX0gHOTO curHaia [1AII UDU '-U |C> '-l Curaan 4-20 MA
(kamuOpoBka «HakimoHa» [{AIT) o Ve, -t
3 Kanubposka «uymsi» AL H— =C>= :>| %— —
4 KanmubpoBka nuarnasona u3MepeHui Hi Hj :l [ﬂ]i -

{
[
i
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[Iponomxenue npuiioxenus E

1.1 ABTOoMaTu4veckas YCTAaHOBKA HYJIE€BOI'O 3BHAYCHUSA TaABJICHUA

Buumanue! Onepanus " ABTroMaTnyeckasi yCTAHOBKA HYJIEBOI0 3HAYeHHUs JaBjieHus "
BBITIOJIHSAETCS NP AABJIEHUU Ha BXOJE B JaTUMK, PABHOM HUKHEMY MpeJesly U3MEpeHusl (HyJIeBOMY
130bITOYHOMY JIaBJICHUS JIJIs1 BCEX JaTYMKOB, KPOME JaTUMKOB a0COJIIOTHOTO JaBiieHus ). Oneparust
SKBMBaJIEHTHA onepanuu kanuopoBku Hyas AL o n.1.7 npunoxenus E.

Omneparuto HACTPOMKU OCYIIECTBIISIUTE B CJICIYIOIIEH MOCIEI0BATEILHOCTH:

- HOKMHTE Ha KHOTIKY «@» U yIepKUBaiiTe ee He MeHee 3 cexkyHa. (pexum | Tabmuier 1).
Ha unaukatope otoOpakaercst Meplaroliee TeKylee 3Ha4eHue JaBIeHuUs.
%

- JUIs yCTAaHOBKY HYJIEBOTO 3HAYEHUS BBIXOIHOTO CUTHAJIA HAKATh KHOIIKY «ET?». YcTaHOBHTCS HYJIEBOE
3HAQ4YEHME JIABJICHHS U MIPOU30MJIET aBTOMAaTUYECKUH ITEPEXO/] B PEKUM U3MEPEHUS BXOHOTO JTABJICHUS.
Ilpumeuanue:
Ecnu He mpou3BOUTh HU KaKUX JEMCTBUM (HaxaTHs KHOIOK), To yepe3 10 cex. mpoucxoauT
ABTOMAaTHYECKHUM MEPEXO0/] U3 PEKUMA YCTAHOBKH HYJIEBOTO 3HAYEHHUS B PEKUM U3MEPEHHUSL.

1.2 Pexum BbIOOpa eAUHUL U3MEPEHUS
Haxatp n ynepkuBatb He MEHee 3 CeK. KHOIKY « V ».

HOCJ’IGI[OBaTGJ'H)HO HaXXUMAaThb KHOIIKY « V » OO IMOABJICHUA CICAYIOINX CUMBOJIOB!

Klo/on’ xlo/u?
fa__«la__Mila

-E

Knomnkoit <<E:?))HPOH3BGCTI/I BXOJ B PCKUM PCAAKTUPOBAHHA CAUHUL U3MCPCHUA.
Ha HHAUWKATOPC HAYMHACT MCPUATh paHCEC YCTaHOBHCHHBIﬁ CHUMBOJI CAUHUIL] USMCPCHH.

Haxxnmas KHOIIKY «G» HU3MCHUTH CAWMHUIY UBMCPCHUS.

Knomnkoit <<€2?)>00XpaHI/ITB BBIOpPaHHYIO €IMHUITY U3MEPCHHUS.
CHUMBOJI €IMHULIBI U3MEPEHHUS TIEPECTaeT MEPIaTh.

Knaonko#t « V » Mpou3BECTH NEPEXO] B CIECAYIOIIMI PEKUM MEHIO NI KHOIIKOM «{}» IIPOU3BECTH BBIXOJ B
PEXKUM U3MEPEHUS.
Ilpumeuanue:
Ecnu He mpou3BOaUTh HU KaKUX JEMCTBUM (Ha)XaTHs KHOIOK), TO yepe3 10 cex. mpoucxoauT
aBTOMAaTUYECKUI NEPEX0]] U3 PEKMMa YCTAHOBKU €AMHUILL U3MEpPEHUs (C COXpaHEHHUEM IOCIIEHEH
HACTPONKH) B PEKUM U3MEPEHHUSL.

1.3 YcranoBka BepxHero npenena (qmanasona) usmepenus (BIIN)
Haxatp u ynepxuBath He MEHEE 3 CEK. KHOTKY « V ».

HOCJ’IGI[OBaTGJ'H)HO HaXXUMAaTh KHOIIKY « V » OO MOABJICHUA CICAYIOIINX CUMBOJIOB!

xio/u’
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[Iponomxenue npuiioxenus E

Ilpumeuanue:
[Ipoucxoaut Mepiianue Mexay CUMBOJIOM -dP- 1 TeKylmUM yCTaHOBJIECHHBIM 3HAYEHHEM BEPXHETO Mpeesa
U3MEpEHUSI.

Knonxoit <<E:3?»np01/131360T1/1 BXOJ B peKnM pepaktupoBanus BIIN.
3Havenue Tekymero 3nauenus BIIW naunnaet mepuars.

Knonxkoit ((G))Bbl6paTB HoBoe 3HaueHue BIIW u3 cranmapTHOro psiia Wiv NEPENTH K yCTaHOBKE
HECTaHJapTHOTO JUana3oHa U3MEPEHU.

Jli1st coxpaHeHus1 BHIOPaHHOTO 3HAYCHHST HEOOXO0IMMO HaXaTh KHOIIKY «ET?».
[Ipoucxoaut nepexoa B OCHOBHOE MEHIO.
Ecnu neoO6xonumo ycTtaHOBUTH HecTaHaapTHOe 3HaueHune BIIW, To mocie okoHYaHus CTaHIapTHOTO psia Ha
WHJIMKATOpe OTOOpakaeTcsi BCE HYJIEBbIE HE MEPIAIOIIUE 3HAUCHHUS.
%

xlo/ow’ wlo/m’
s xila __Mls

Jljig BXo/1a B OJIPEKUM pelakTUpOBaHUs (YyCTaHOBKM) HecTaHiapTHOTo 3HadeHust BIIN neo6xoaumo

Ha)KaTh KHOIIKY « WS ).
Ha nnaukatope HaurHaeT MepuaTh NEPBBIA pa3psi.

«lc/cm’® klc/m’

Knomnkoit «G» W3MEHUTh 3HaYeHue paspsga ot 0 1o 9.

Knonkoit «@» OCYIIIECTBIIIETCS EPeX0]] Ha cieayromuit pa3psan. Ilocne nepexona
MOCJIETHETO pa3psijia HAUMHACT MepLaTh «pa3AeauTelibHas Touka». [looxenue Touku

U3MEHAETCA KHONKOM « 1My,
Jlyist coxpaHeHUs1 yCTaHOBJICHHOTO HECTAHIAPTHOTO 3HAYEHUS HEOOXOJMMO HAKATh KHOTIKY «ET?».

Ecnu 3HaueHue He Hy’)KHO COXpPaHATh, TO HEOOXOJUMO HaXaTh U yEPKUBATh HE MEHEe 2 CEK KHOTKY «G».
[IpoucxoauT nepexos B pe1UM OCHOBHOTO MEHIO.

1.4 YcraHoBka HMKHero npejaesa (1mana3zona) usmepenus (HIIN)
Haxxatp u ynepxxuBath HE MEHEE 3 CEK. KHOMKY « V ».

HOCJ’IGI[OBaTGJ'H)HO HaXXUMAaThb KHOIIKY « V » OO MOABJICHUA CICAYIOIINX CUMBOJIOB!

xlc/w’
1] xils __Mils

Ilpumeuanue:

[Ipoucxomut mepranue mexay cuMBoJioM -HII- u Tekymum ycTaHOBIIEHHBIM 3HAYEHHEM.

Bxon B pexxuM penakTUpoBaHUs HUKHETO Mpefena (Auana3oHa) U3MEpeHUs OCYILECTBISETCS] KHOIKOM «ET?
». Ha nHIuKaTope HauMHaeT Mepuars NepBbId pas3ps.
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%
«lc/cm’® klc/wm’

Knomnkoit «G» W3MEHUTh 3HaYeHue paspsga ot 0 1o 9.

Knornkoit «@» OCYIIIECTBIIIETCS IEPEX0]] Ha cieayroumuil pa3pan. Ilocie nepexona nocieaHero paspsaa
HaYMHAET MEPIATh «Pa3ICTUTEIbHAS TOUKA.

IlonokeHne TOYKN N3MEHSICTCS KHOITKOM «G».
JIJ'I;I COXpaHCHUA YCTAHOBJIICHHOI'O HCCTAHAAPTHOI'O 3HAUCHUA HCO6XOI[I/IMO HaXaTb KHOIIKY «*».

Ecnu 3HaueHue He Hy’)KHO COXpaHsATh, TO HEOOXOUMO HaXaTh U yEPKUBATh HE MEHee 2 CEeK KHOIKY «G».
[IpoucxoauT nepexos B pe1UM OCHOBHOTO MEHIO.

1.5 BpI00p nos10:KeHNs YPOBHA TOKA OLIMOKH

Haxatpb u ynep:xuBath He MeHee 3 ceK. KHOIIKY «&».

HOCJ’IGI[OBaTeJ'H)HO Ha)XUMaTb KHOIIKY ((@» A0 IOABJICHUSA CIICAYIOIIHUX CUMBOJIOB!
]

Bxon B pexxum pegakTUpOBaHUS OCYIIECTBISAETCS KHONKOU «ET?». [TosiBUTCS Mepuaroniee 3HaueHUe paHee
YCTaHOBJICHHOTO TIOJIO)KCHHSI YPOBHSI TOKA OIIMOKH, WHIUIIMPYEMOTO CBETSIIUMUCS CETMEHTAaMH BCEX
YEThIPEX WHIUKATOPOB; BEPXHUE CETMEHTHI 03HAYAIOT TEKYIIUA BEPXHHUI YPOBEHb TOKA OIIMOKH, HUKHUE —
HIDKHUHA COOTBETCTBEHHO.

Knomnkoit «G» HU3MCHUTD IMOJIOKCHUC YPOBHSA TOKA OIINOKY ¥ KHOIIKOM «i:j?» BBIITOJIHUTE COXpPaHCHHUE HOBOTI'O
COCTOSAHMUA.

Jlanee kHOTKA «&» OCYILECTBIIAET MEPEX0 B CICAYIOUIMHA PEXUM MEHIO, KHOIIKA «{}» - BBIXOJ B PEXUM

HU3MEPEHUS.

1.6 Bbi0op BpeMeHM yCTAHOBJICHUd (AeMII(PHUPOBAHUS) BBIXOHOI0 CUTHAJIA

Haxatpb u ynepxuBath He MeHee 3 ceK. KHOIIKY «&».

[locnenoBarenbHO HAXKUMATh KHOIKY « V » JI0 MOSIBJICHUSI paHEe YCTAaHOBJIEHHOI'O 3HAUYEHUS BpPEMEHU
yCTaHOBJIEHUS (J1eMI(pUPOBAHUSI) BBIXOAHOTO CUTHAIA.
L7
n(ﬂ'ulcu/f)xlﬁ:/u‘
Ma xfla___MMa

Bxox B pesxuM peakTHpOBaHUS OCYIECTBIIAETCS KHOIIKOM «ET?» 3HaueHue BPEMEHH HAYMHAET MEpLATh.
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xlc/cm® xlc/m

N3meHeHne 3Ha4eHNs BpEMEHU U3 pslia 3HAYCHUN KHOIIKOU «{}».

Knomnkoit «ET?» COXpaHUTh BHIOpaHHOE 3HAYCHHUE. 3HAUCHUE BPEMEHHU MEPECTAET MEPIIaTh.

Ilepexon B cienyromuil pexxUM MEHIO — KHOIIKA «&».

BbIX0ox B peKuM n3MEpEeHUs — KHOTIKA <<{}».

1.7 BbiOop XapakTepUCTHMKH BBIXOAHOI0 CUTHAJIa (NPAMas JIMHeHHAasi, KOPHEH3BJEKAKIIas,
HHBEPCHAs JTUHEHHAs)

Haxatpb u ynep:xuBath He MeHee 3 ceK. KHOIIKY «&».

HOCJ‘IGILOBaTeHBHO HaXXUMAaTh KHOIIKY « » 10 IMOABJICHUA paHEC yCTaHOBHeHHOﬁ XapaKTCPUCTUKU
BBIXOJHOI'O CUT'HAJIA:

aTaTH ]

[ E' a "‘

Bxon B pexxuM peaakTUpOBaHUS OCYILIECTBIIACTCS KHONIKOM «52?». 3HavYeHNE XapaKTePUCTUKN HAUMHACT
MepLaTh.

1099 oo

npsamas J'II/IHCI\/’IHafl, KOPHCHU3BJICKAOIIAasaA 1IN NMHBCPCHAA JIMHEHAs

b

%
sle/ow aa/u’

:euq 10
! | Cl( “| UIIA ‘( A

Knomnkoit «ET?» COXpaHUTh BHIOPaHHYIO XapakTepucTuky. CUMBOJ IIEPECTaeT MEpPIATh.

[ UE .w
N3MeHnTh XapaKTepUCTUKY KHOIIKOM «{}» BbIOMpAs U3 psija ’” oL,

[Iepexon B cneayrOmMil peKUM — KHOIKA « V ».

BbIXox B pekuM n3MEpeHUs — KHOIIKA <<{}».

Ilpumeuanue
Pacuemnvie 3nauenus 6vixo00H020 cucHana Ons npeobpazosamenell 0asleHus ¢ @QyHKyuetl
npeoopazoeanusi BXOOHOU USMEPAEMOL 8ETUYUNBI NO 3AKOH) K8AOPAMHO20 KOPHS onpedeisiemcs no hopmyne

[P
\'I‘ Ps J
()

I=1,+(,-1,)

20e P — exoonas uzmepsemasn eenuuuna;
P — sepxnuii npeden uzmepenuii;
8

I- meKywee sHadenue BbIXOOHO020 CucHaaa,
I, I — coomeemcmeenno 6EpXHEeEe U HUOJICHee npedeﬂbele SHAYEHUST 8bIXOOHO20 CUCHAA
6 H

npeobpazosamens 0asieHus (015 npeoopazosameneil 0asieHus ¢ 8blX0OOHbIM cueHaiom 4—20 mA — 1 =4 mA,
H

1 =20 mMA), npu smom Ha HAUAILHOM Y4acmkKe Xapakmepucmuku npu 3Hadenusx oaenenus P<0,0204P

8 8

odonyckaemcs JauHeluHas 3aeucumocms. Pacuemmuvie 3mauenus 6vbIXOOHO020 CUCHANA HA SMOM YYdACMKe
onpeodensitomes no popmyne
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=1 +7-(L _IH).IQ
e
2o0e P, P6 I, 16, IH— mo oce, umo 6 gpopmyne (1).

1.8 KanuOpoBka
Ilpumeuanue — Kanubpoexa npeobpazosamens 0agieHus — YCMAHOBLEHUe MOYHO20 COOMBEMCMEUsL
(npu nomowu 006pPa3yOBHIX CPEOCmE NOBEPKUL) HAUATbHO2O 3HAUEHUS BbIXOOHO20 CUSHANA Npeobpazosamernell
0asIeHUsl HUNCHeM) npeoey usmepeHull PH unu, ons npeoopasosamerneii oasnenus [[UB, sepxuemy npedeny

[Iponomxenue npuioxenus E

usmepenuti paspedxcenusi P o
o(-

oasnenusi gepxnemy npeoeny uzmepenuil P, unu ons npeoopazosameneti oasnenus [{UB, eéepxuemy npeoeny
8

U coomeemcmeue KOHeUH020 3HAYCHUS 8bIXOOHO20 CUSHANA npeo6pa306ameﬂﬂ

usmepeHull u3bvimouHo2o dasierus P .
8

B mpouecce skcmityarauuu npeoOpasoBaresneil JaBiaeHus 10 Mepe HEOOXOAMMOCTH (HaIllpuMep, Mpu
MPOBEJACHUHU TEPUOJNIECCKON TOBEPKU) CIIEAYEeT MPOBOJUTH KaTUOPOBKY B COOTBETCTBHHM C JAHHBIM
pazzesom.

Jlist KanmOpoBKHU TIpeoOpazoBaTes JaBICHUS cOOpaTh CXeMy ¢ TOAKIIOYECHHUEM 00pa3IOBBIX CPEJICTB
3a/IaHMsl TaBJICHHS M KOHTPOJISI BEIXOTHOTO aHAJIOTOBOT'O CHTHAJIA TI0 MeToIuKe moBepku MIT 95-221-2013.

[TorpemHoCTs KamMOPOBKM B TOYKE, OMNpejeisieMas CyMMapHOW MOTPENTHOCTHIO MPUMEHSEMBIX
00pa3IoOBBIX CPEJICTB, HE JIOJDKHA MPEBBINIATH 1/3 MOrpemHocT! mpeoOpa3oBaTes JaBICHHUS.

Haxatpb u ynep:xuBath He MeHee 3 CeK. KHOIIKY « V ».

HOCJ’IGI[OBaTGJ'H)HO HaXXUMAaTh KHOIIKY « V » OO IMOABJICHUA CICAYIOIINX CUMBOJIOB!

%
wle/ew’ ec/u’

Bxon B pexxuM KanmuOpOBKU OCYIIECTBIISETCS KHOIIKOM «52?».

Bb160p nyHKTOB KanmuOpoBKHU U3 psijia o tabnuue E2 ocymiecTBiseTcss KHOIKOM «@».

Kanu6poBka HauaibHOro 3HaYeHus BoixoaHoro curnajia HAII (kanudpoBka «nyJas» LHAII)

Ha uHIMKaTope 0TOOPaKAETCS CUMBOIL
04Ya

Knonxoit «ET?» MIPOU3BOAUTCS BXO/Jl B PEKUM KaTHOPOBKU HaYaIbHOTO 3HAYCHUS
BbIxogHoro curtana L{AIl. CumBoJ1 HauMHaeT MepLaTh.

Knonkamu « V » (yMeHbLIEHUE) WX «{}» (yBenuuenue) BoixoaHoro curnaina LIAIL, ycranoBuTh TpeGyemoe

3HAYE€HHE BBIXOJHOTO curHana 4 MA mo o6pasznoBomy npubopy. CoXpaHUTh 3HaUYE€HHUE KHOIIKOU «52?».
Ilpumeyanue — Ilpu xanubposke HAUANILHO20 3HAYEHUS MOKOB020 6blxoda 4 MA ecapanmupyemcs
Hacmpotixa ne xyxce 0,02 % om ouanazona usmeHeHus 8bIXOOH020 CUSHALA.
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Kanu6poBka koHeuHOro 3HayeHus BLIX0AHOro curnasna ATl (kaauopoBka «nakaona» LHAII)

Ha unaukaTtope oTroOpakaercs CUMBOJL:
clo

Knomnkoit «52?» MIPOU3BOJIUTCS BXOJ] B PEKUM KATHOPOBKH HAYAJIHLHOTO 3HAYEHHUS BBIXOJHOTO CUTHAJA
LHAIT. CumBOJI HAUMHAET MEPIIATh.

Knonkamu «@» (yMeHblIeHHE) WU «{}» (yBenuuenue) BoixoaHoro curnaina LIAIL, ycranoBuTh TpeGyemoe

3Ha4YE€HHE BBIXOAHOTO curHaia 20 MA mo oOpasinoBoMy nmpudopy. CoXpaHUTh 3HAYECHUE KHOTIKOM «ET?».
Ilpumeyanue: I[lpu xanubposke koneunoz2o 3uauenusi moxa 20 MA eapanmupyemcs mo4HOCMb
Hacmpotixu He xyxce 0,02 % om ouanazona usmeHeHusi 8bIXOOH020 CUSHALA.
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Kaauoposka «nyas» AL
Ha unauxatope oToOpakaercsi CUMBOJL

Buumanmne! Onepanus "KaauopoBka «uyas» A" BeimoaHsAETCS IPX JaBICHUH HA BXOJE B JaTYUK
9

PaBHOM HIKHEMY IIpeJiely U3MepeHus (HyJIeBOMY U30bITOUHOMY JIaBJICHUS Ul BCEX NaTYMKOB, KpOME
JaTYUKOB a0COJIIOTHOTO JaBieHus ). Onepaius S5KBUBaJIEHTHA onepauuu 1o 1.1.1 npunoxenus E.

Knonxkoit «ET?» IIPOU3BOAUTCS BXOJ B peKUM KanuOpoBku «Hyss» ALIL
Ha nHnukanum HaunHAaeT MepuaTh TEKylee 3HAa4CHHUE J1aBJICHHUS.

Knonxoit «ET?» IIPOU3BECTH ABTOMATUYECKYIO KaauOpoBKy «Hys» ALIIL
Ha uzmeputenbHoM npubope 10JKHO YCTaHOBUTHCS 3HAaUEHHE ToKa OJu3Koe K 4 MA.
ABTOMATHUYECKHM BBIXO]] B IOJPEKUM KaTHOPOBKH.

KamOpoBka 1nanazona usMepeHui
Ha unaukaTtope oTroOpakaercs CUMBOJL:

Buumanue! [lepen BeimoHEeHHEM OTIEpanvii HEOOXOAMMO MPOBECTH KAITMOPOBKY «HYs» ALIIL.
Ha Bxoze npeoOpa3zoBaTesns gaBieHHs HEOOXOIMMO YCTaHOBUTH 00Opa3lioBOE JaBICHUE, PABHOE
ycTaHoBJIeHHOMY dP B yCTaHOBIIEHHBIX €IMHUIIAX U3MEPEHUSI.

Knonxoit «ET?» MIPOU3BECTH BXOJ B PEXKHUM KaJIMOPOBKH JTMana3oHa.
Ha nHaukanum HaunHaeT MepuaTh TEKylee 3HaYeHUE YCTAaHOBJIECHHOTO JaBJICHUS.

Knonkoit «ET?» IIPOM3BECTU ABTOMATUYECKYIO KAIMOPOBKY JMana3oHa.
Ha u3meputenbHoM npubope 10JKHO YCTaHOBUTHCS 3HaYeHHE Toka O0iu3koe K 20 MA.
ABTOMaTHUYECKHM BBIXO]] B IOJPEKUM KaTHOPOBKH.

BBIXOI[ B OCHOBHO€ MCHIO — KHOIIKa «G».

BbIX0x B peKuM N3MEPEHUS - HAKATh U yIEPKUBATH HE MEHEE 2 CEK KHOIKY «{}».

1.9 ¥Ycranoska PIN — koxa Ha 3aliMTy M3MEHEHHS IAPAMETPOB
Haxatpb u ynep:xuBath He MeHee 3 CeK. KHOIIKY « V .

HOCJ’IGI[OBaTGJ'H)HO HaXXUMaThb KHOIIKY « V » OO MOABJICHUA CICAYIOIINX CUMBOJIOB!

Lod

Bxox B pesxuM 0CyIIeCTBIISIETCS] KHOIIKOU «ET?».
Ecnu PIN-xo1 He ycTaHOBJIEH, TO HAUMHAET MEpPLUATh CUMBOJI ’ ‘L

L
Ecnu PIN -xo1 ycTaHOBJIEH, TO HAUMHAET MEpLaTh CUMBOJI

a. PIN-kox He ycTaHOBJIEH

Bxon B pexxum yctanoBkM PIN - koxa npou3BoAUTCS KHOIIKON «ET?»
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Ha nnaukatope HaunHaeT MepuaTh NEPBBIN pa3psil:

U3smenuts 3Hadenue ot 0 10 9 KHOIKOH «G».

[Iepexon k cnenyroomemy pa3psay NpOU3BECTH KHOIIKOU «&».

Coxpanuts BBeneHHbIN PIN - kox KHOTIKOM «ET?».
Ecnu Heo6x01uMO BBIWTH B OCHOBHOE MEHIO 0€3 COXpaHEHHUs MapoJjisi HE00X0AUMO HaXKaTh U yJEpKUBATh

HE MEHEE 2 CEK KHOIKY «G». [IpoucxomuT nepexoa B IyHKT OCHOBHOI'O MEHIO:

0. PIN-ko1 ycTaHOBJIEH

Bxox B pexxum yctanHoBkM PIN - koxa npon3BoAUTCS KHOIIKOM «ET?»
Ha nanukatope HaumHaeT Mepuarh NEPBBIM pa3ps:

U3smenuts 35adenue ot 0 10 9 KHOIKOH «G».

[Iepexon k cneayroomemy pa3psay NpOU3BECTH KHOIIKOU «@».

[Ipoussectu BBOA PIN - KoZa KHOIIKOM «ET?».

Ecau BBGI[CHHBIﬁ ImapoJjib COBIIAAacCT C )ICI\/'ICTBYIOIIII/IM, TO HAa MHAUKATOPEC BBICBCTUTHCA CUMBOJI:

%
. ot

PASS

CBI/IHGTCJ’IBCTBYIOHII/Iﬁ O TOM, UYTO KOJ INPHUHAT U 3allUTa CHATA.
HpI/I HCCOBITaJICHUM BBCACHHOT'O ITApOJiid C I[@I\/'ICTBYIOHII/IM Ha HHAXKATOPEC BLICBCUUBACTCSA CUMBOJI:

1 BHOBB INOABJIAIOTCA MUTI'arOIIUE CUMBOJIBI:

Heo6xomuMo BBeCTH NMpaBUIIbHBIN TTAPOJIb.
Ecnu HeoOxo1MMo BBHIWTH B OCHOBHOE MEHIO HEOOXO0IMMO HAKATh U yIEPKUBATh HE MEHEE 2 CEK KHOTIKY «

&».

BHUMAHUE!!!
3amMTa BHOBb HAYHHAET /IeliCTBOBATh, KAK TOJbKO NMPOU301Ie]l BHIX0/ B PeKUM U3MepeHus. Jliis
TOTO, YTOOBI TIOJHOCTHIO CHATH 3aIUTY HeoOxoaumo BHavase BBeCcTH PIN - Ko/, BHOBb 3aiiTH B TyHKT

Lod

U YCTAHOBUTH 4-€ HyJIS.
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wle/on’” wle/n’

(1] wil M

1.10Bo3BpaT K 3aBOJACKHM HACTPOKaM
Hasxatp u ynepxuBaTh He MEHee 3 CeK. KHOIIKY «@».

HOCJ’IGI[OBaTGJ'H)HO HaXXUMAaThb KHOIIKY « V » OO IMOABJICHUA CICAYIOIINX CUMBOJIOB!

Bxox B pesxuM 0CyIIeCTBIISIETCS] KHOIIKOU «ET?».
CHMBOJIBI HAUMHAIOT MEPLATh.

Jlyst Bo3BpaTa K 3aBOJCKAM HACTPOMKaM HEOOXOIUMO HaKaTh KHOTIKY «52?».
[TpoucxoauT MOJHBIN TIepe3aIyck mpeoOpa3oBaTess JaBJICHHUS.

2 Pe:xxuM u3mepeHust

Ha nucninee nnaukaTopa npeoOpa3zoBaTelis AaBJICHUS B peKUME U3MEPEHUS J1aBJIeHUSI 0TOOpakaeTcs:
a) BeJINYMHA U3MEPSEMOTO JIaBJieHUs B IIU(PPOBOM BHUJIE, B YCTAHOBJICHHBIX [IPH HACTPOUKE €MHHIIAX
M3MEPEHUS WIH B IPOLIEHTAX OT YCTAHOBJICHHOIO JUANla30HA U3MEPEHUM.
[Ipenensl oToOpakeHUsI U3MEPSIEMOTO JIaBJICHUS B 3aBUCUMOCTH OT HOMUHAJIBHOU CTaTUYECKOMN
XapaKTepUCTUKU MpeoOpa3zoBaTes JaBjieHus yka3zanbl B Ta0nuie E.3.

Taobnuma E3

HomuHajbHas cTaTHyecKasi XapaKTepUCTHKA IIpenesnnl 0TOOpakeHUA
npeodpa3oBareJis JaBJeHUs U3MepPsSieMoro 1aBJIeHusl
BO3pacTaroIas ot munyc 0,015Pg no 1,1Ps
yObIBaroIas ot munyc 0,1Pg o 1,015Ps

0) MHIMKALMsS CHUMBOJIOB Ha JUCIUIEE MHJAWKATOpa MpeoOpa3zoBaTels AABICHUS B PEKUME
OTKa3a WIM BbIXOJ1a U3MEPSAEMOro JAaBJICHUs 3a IpeAeibl, yka3aHHble B Tabmuue E.3, cooTBeTcTBYET Tabmule
E.4.
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Taonuua E4

CuMBoJIBI HA HHIUKATOpPE
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Ipunoxenne K
(obs3aTenpHOE)
Cnucok komanj nporokosa HART®

1. Komanaa #0 Cuurarh yHUKAJbHBIH HIeHTHPUKATOP

Bo3Bpamjaer pacmupeHHbIl KOJA THUIA YCTPOICTBA, BEPCHIO, HACHTU(UKALMOHHBIM HOMep. OTa
KOMaH/Ia BBIIIOJIHAETCS YCTPONWCTBAMH, MCIONb3YIOIMMU KaKk KOPOTKHE, TaK U JUIMHHbIE (OpMaThl KaJpOB.
Kon tmma ycrpoiicTBa Bcerga BO3BpallaeTCs B pacHIMpeHHOM TpexOaTHoM dopmare («254», ID
npousBoauTens, Kog tuna ycrpoiicTBa mpou3BOIUTENS).

JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
baiit 0 "254"(pacumupenue)
baiir 1 ID uzrorosutens (8)
baiir 2 KO/l TUIa ycTpoiicTBa (8)
baiit 3 9ucio mpeaMOysa, KOTOPO€ MOJDKHO OBITh B 3ampoce OT MacTepa K
MOJAYMHEHHOMY YCTPOMHCTBY (8)
baiir 4 BEpCHSl YHUBEPCAJIbHBIX KOMaH] (8)
baiit 5 BEpCHUS CIICIIMATM3UPOBAHHBIX KOMaH]T (&)
Baiit 6 BepCHUs MPOTPaMMHOT0 obecrieueHust (8)
bant 7 BepCHUS anmapaTHoro obecrnedenus u Tun uarepdeiica (8)
Baiit 8 bnar ¢yHkuit ycrpoiictna (8)
Bbainit 9-11 uneHTuduKaTop ycrporcraa (24)
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, CHEU(PUYHON IS aTYhKa
16 Jloctyn orpaHudex

2. Komanaa #1 CuutaTh NepBUYHYIO NEPEeMEHHYI0

HAHHBIE B KOMAHJIE
Her
HAHHBIE B OTBETE
baiit 0 Enunuis! namepenust nepBUYHON nepeMeHHoi (8), ooparurech k
tabnuue XK.1 (Koapl enunun uamepenust)
baiit 14 [lepBuunas [lepemennas, IEEE 754 (mn. Gaiitl, ...cT. GaiiT 4)
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, COEU(PUYHON A5 TaTYuKa
8 [Ipenynpexnaenue: 0OHOBIEHHE HE yIAI0Ch
16 Jloctym orpaHudex

3. Komanga #2 CyuTaTh TOK U MPOLEHT JUANA30HA

Urenue nepBUYHOM NEPEMEHHOW KaK TOKAa M IpoLeHTa JauamnasoHa PV Bcerma cooTBeTCTByeT
BBIXOJJHOMY TOKY MpuOopa, BKJIIOYas aBapuUiHbIE COCTOSIHUS WU YCTAHOBJIEHHbIE BeIMUYMHBL [IpoueHT
Iana3oHa He orpaHudeH BenuyuHamu Mexay 0 % u 100 %, HO 1 oTClIeKHUBaAETCs 3a IPaHUIIAMU AMAaIa30Ha
PV no rpanun nuamnasona cencopa (€ciiv OHU OINpeIeIICHBI).

JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
Baiirt 0-3 Tox PV (IEEE754), MA
baiit 4-7 [Iponent muanazona PV (IEEE 754), en. usmepenus — %
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KO/IbI OTKJIUKA
0 Het ommnboK, cBs3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, COEU(PUYHON A7 aTYNKa
8 [Ipenynpexaenue: 0OHOBIEHHE HE yIAI0Ch
16 Jloctym orpaHudex

4. Komanga #3 Cunrath 3Ha4eHHe JUHAMUYECKOH NIepeMeHHO U TOK IepBUYHOI NepeMeHHOMH
[lepBruuHas nepeMeHHasi COOTBETCTBYET JABJIICHUIO B YCTAHOBJIEHHBIX €MHUIIAX.

HAHHBIE B KOMAHJIE
Her
HAHHBIE B OTBETE
baiit 0-3 Tox nepBuuHoii nepemenHol, (F), MA.
baiit 4 Enununst uamepenus [lepuunoit [lepemennoii (8); cm. Tabmuiry XK.1
(“Enuauiis n3mepenus’™)
baiit 5-8 [lepBuunas nepemennas (IEEE754)
KO/Ibl OTKJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, CHEMPUYHON 17151 1aTYuKa
8 [Ipenynpexnaenue: 0OHOBIEHHE HE yIAI0Ch
16 Jloctym orpaHudex

5. Komanpa #6 3anucats aapec onpoca

OTa KOMaH/1a 3aMrCchIBaeT AJIpec Ompoca B OJIEBOE YCTPOUCTBO. APEC UCTIONB3YETCS IS YIIPABICHUS
[TepBuuHOI IEPEMEHHOM C MOMOIIBIO AHAJIOTOBOTO CUTHAJIA M 00€CTIeUYnBAECT BO3MOKHOCTD UICHTU(UKAITUN
pudopa B MHOTOTOYEHYHOM PEKUME.

[lepBuuHas nepemMeHHasi BbIJAeT UH(POPMALIMIO O MPOTEKAIOLIEM MPOIECCE C MOMOIIbI aHAJIOTOBOTO
CUTHaJIa, TOJHKO KOT/Ia aJIpec Ompoca YCTPOWCTBa ycTaHOBJIEH B HoJib. Korma aapec HasHauen ot 1go 15,
aHAJIOTOBBIM BBIXOJI HEAKTUBEH M HE MOAXOUT JJIS ONpe/iesieHHs mapaMeTpoB mpouecca. Koraa ananorosblit
BBIXOJ] HEAKTHBEH, aHAJIOTOBBIN BBIXOJl YCTaHOBJIIEH B MUHUMYM; B Craryce mpulopa ycTaHOBJIEH OUT 3
(“AnanoroBelif BeIXoJ (ukcupoBan”), u amapMm “Beixon 3a rpanunbl guana3zoHa” He jgoctyneH. Eciu
onpaiuBaemMblil agpec usmeHeH ooparHo B 0, [lepBuunas nepemMeHHas o aHAJIOTOBOMY BbIXOY BHOBb MOKET
OBITh UCIOJIB30BaHA JJISl aHAJIW3a MpoLecca.

JIAHHBIE B KOMAHJIE
Baiit 0 Anpec ompoca npudopa (8)
0 AHanoroBBIM BEIXOJ] aKTUBEH
1-15 AHanoroBeIM BEIXOJ] HE aKTUBEH
16-255 HeneicTBUTEIBHEI
JIAHHBIE B OTBETE
Baiit 0 Anpec ompoca npudopa (8)
0 AHanoroBBIM BEIXOJ] aKTUBEH
1-15 AHanoroBeIM BEIXOJ] HE aKTUBEH
16-255 HeneicTBUTEIBHEI
KO/[bl OTKJIUKA
0 Hert omm0OoK, cBI3aHHBIX C KOMaHI01
2 HenelictBuTensHOE BBIACICHHS
5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX
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6 OmmuoOka crienupuyHas a1 npudopa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aTUCH
16 Jloctyn orpaHudex

6. Komanpga #11 Cyurath yHMKAJIbHBINA HIeHTHGUKATOP, CBI3AHHBIN € TITOM

Ora KOMaHJia BO3BPAILLAeT PAaCIIUPEHHBIH KOJ TUIA YCTPOICTBA, BEPCUI0 U HACHTU(UKAIIMOHHBIN
HOMep mpulopa, BKIHOYAIOIIMUNA TAr mpubopa. DTO MOKET ObITh BBIIIOJHEHO, KOIJa MOJYy4YeHBl JHOO
paciiupeHHbIH, MO0 MMPOKOBEIIATENbHBIN ajpeca. PaciiupeHHbIi afpec B OTKIMKE WACHTHYEH aJipecy,
IIOJIy4€HHOMY B 3aIIpOCe.

OTa KOMaH]la yHUKaJIbHA B TOM CMBICJIE, YTO HET HUKAKOTO OTKJIMKA J0 TeX HOp, 0K He OyJeT MOJIHOTO
COOTBETCTBUS MEXJIy TATOM 3aIlpoca U TArom npudopa.

Kon tuma ycrpoiicTBa, BO3BpalleHHBIM B OalTax MaHHBIX OTKIIMKA, BCETAa MMEET PaCIIUPEHHBIN
TpexOaiiTHblit popmar. (254", ID npousBoauTens, ko npudopa, Ha3HAYEHHBIA TPOU3BOJUTEINIEM ).

HAHHBIE B KOMAHJ/IE
baiit 0-5 Tar, (A)
HAHHBIE B OTBETE
Baiit 0 Pacmupenue "254" konga Tuna npudopa (8)
baiir 1 ID npousBoaurens (8)
baiir 2 Kon npubopa, Ha3HaueHHBIH Tpou3BoAUTENEM (8)
baiirt 3 Yucno npeamOyi1, HEOOXOJUMBIX JJIs 3aIpoca OT MacTepa K O JYMHEHHOMY
YCTpOICTBY, BKIItOUasi HEOOXOUMbIE [yl UHIAUKALUU cooO1eHus (8)
baiit 4 Pemakumst noKyMeHTa, ONMCHIBAIOLIETO YHHMBEPCAJIbHBIE KOMAaH/IbI,
3arnporpaMMHpOBaHHbIE B 3TOM Ipudope (8).
baiit 5 Penaknus cnenudukanuu npubopa, mpuMeHEeHHAas B 3TOM ITPUOOpeE.
baiit 6 Bepcus nporpammHoro obecnieuenus (8).
baiir 7 Penakuus annapatHoro o6ecriedyeHus (JIEKTPOHHBIX KOMIIOHEHTOB), HET

HEOOXOMMOCTH OTCJIKUBATh U3MEHEHHS AICKTPOHHBIX KOMIIOHEHTOB (8)
B clieayromeM popmaTe XXXX.yyyy.

X — peAaKiysl anmapaTHoro obecrneyeHusi, S-OnToBoe 6€33HaAKOBOE 1IENOE.
y — (usnyeckas peanusanus CUTHAIBHOTO KOJa, 3-0MTOBOE 0Oe33HaKOBOE
nenoe (O6parutech k Tabmuie XK.6 "dusnyueckas peanu3anus CUTHATBHBIX

KOJI0B")
baiir 8 @uaru. (8) (Obpatutecs k Tabnuue XK.5 "Hasnauenus daaros").
baiit 9 Wnentuduxanmonusiii Homep npubdopa, (24).
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
5 [TosrydeHO CIMIIIKOM MaJIO JAHHBIX
6 OmuOka crienuduyHas 11 npudopa
16 Jloctym orpaHudex

7. Komanpaa #12 Cuurathb coo0ieHue
Cuutath coobieHue, coaepxaiieecs B mpruodope.
JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
Baiit 0-23 Coobmenne (A)
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KO/IbI OTKJIUKA
0 Het ommnboK, cBs3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, COEU(PUYHON A7 aTYNKa
16 Jloctym orpaHudex

8. Komanpa #13 Cyurarth 131, eCKPUIITOP, AaTY

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
baiit 0-5 Ter (A)
baiit 6-17 Heckpunrop (A)
baiir 18-20 Hara (D), coOTBETCTBEHHO JieHb, Mecsill, rog — 1900
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, CHEU(PUYHON IS TaTYhKa
16 Jloctym orpaHudex

9. Komanpaa #14 Cuyurath nHGOpMAaLMIO 0 CEHCOPe NePBUYHOM NepeMeHHOi
CuntsiBaercs Cepuitnblii Homep ceHcopa [lepBuunoii nepementoil, [Ipenenst cencopa IlepBuuHnoii
IIEPEMEHHOM, €IMHULBI U3MEPEHUS, BEPXHUM, HUKHUMN MIPEEIIBI CEHCOPA.

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
baiit 0-2 Cepuiinblii HoMep ceHcopa (24)
baiit 3 Konx enqunun n3mepenus npeieioB 1 MUHUMAaIbHOTO MHTEPBAJIA CEHCOpa
(®)
baiit 4-7 Bepxuuii npegen cencopa (F)
baiit 8-11 Hwxuuit npenen cencopa (F)
baitr 12-15 Munumansubiii uaTepai (F)
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, COEUPUUHON 1715 1aTYuKa
16 Jloctym orpaHudex

Korpa CepuiiHblit HOMep ceHcopa HE HCHoib3yeTcs s uaeHTudukanuu npudopa unu [lepsuunoit
MepEMEHHOM, OH J0KeH ObITh ycTaHoBjeH B "0". J[Ipyrue mapameTpsl, KOT/1a OHH HE UCIIOJIB3YIOTCS, CIEAyeT
ycranaBnuBath B 7F A0 00 00, "ne yucno", uiu "250", "He ucnonp3yercs".

10. Komanga #15 Cuurath HH(OPMALMIO O BbIX0/le IEPBUYHOI NepeMeHHOi

[lo »TOM KOMaHIE CUUTHIBA€TCA BBIOOPOYHBIM KOJ ajlapMOB MEPBUYHOM MEPEMEHHOM, KOJ
nepeaTouHol (yHKIMH, €IUHUIBI U3MEPEHMs], BEPXHUM M HUKHUM JMana3oHbl NEPBUYHON MEPEMEHHOM,
BEJIMYMHA AEMII(PUPOBAHUS NEPBUYHON MEPEMEHHON, KOJI 3aIIUThI OT 3allUCH, KOJI MHJIUBUYaIbHOU METKU
IUCTpUOBIOTOPA, CBSI3aHHOM ¢ prubopom uiu IlepBuyHOi epeMeHHOH.

JemnupoBanne UCTIONB3YETCS KakK IJisi AHAIOTOBOTO, TaK M JIJIsl ITM(POBOTO BHIXO/A.

JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
Baiit 0 Kon Be16opa anapma (cM. Tabmuiry XK.2)
Baiit 1 Kon dynkumnn npeodpazoanus (cMm. Tabmuiry XK.3)
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baiir 2 Kon enunun uamMepenust 1uanazoHa nepBUYHON IIepeMeHHOM (CM.
Ttabmuiy XK.1)
baiit 3-6 Bepxuee 3nauenue nuamnasona (F)
baiit 7-10 Huxnee 3nauenue auanasona (F)
baiit 11-14 Bennunna nemnduposanus (cex) (F)
baiit 15 Kon 3amute! ot 3amucu (cM. Tadm. 4)
Baiit 16 Kon metku nuctpubnrorepa
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH Il CHEU(PUIHON IS JaTYHKa
16 Jloctyn orpaHudex
Ilpumeuanue — Koo zawumsr om 3anucu no ymoauaunuro "251" — Hem, (uau "250" — "He

ucnonvzyemcs”). Unousudyanvnas memka oucmpubvromopa no ymoawanuro — ID npoussooumens (uiu
"250", "ne ucnonvsyemcsa").

11. Komanga #16 CuutaTth HOMep OKOHYATEJIbHOH cOOpKH

HAHHBIE B KOMAH/IE

Her

JIAHHBIE B OTBETE

‘ baiit 0-2 ‘ Howmep oxonuaTenbHoM cOopku (24)

KO/Ibl OTKJIUKA
0 Het ommboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH Ipl, COEU(PUYHON JJIs JaTYHKa
16 Jloctyn orpaHndex

12. Komanaa #17 3anucathb cooduieHue B npudop

JAHHBIE B KOMAH/JIE
Baiit 0-23 Coobmenne (A)
JAHHBIE B OTBETE
Baiit 0-23 Coobmenne (A)
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
5 [TosrydeHO CIMIIIKOM MaJIO JAHHBIX
6 OmmuOka crienuduyHas 11 npudopa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3AITHUCH
16 Jloctyn orpaHudex

13. Komanna #18 3anucarth 131, 1€CKPUIITOP, ATy B NIpUOOp

HAHHBIE B KOMAHJ/IE

baiirt 0-5 Ter (A)

baiit 6-17 Heckpunrop (A)

baiir 18-20 Hara (D), coOTBETCTBEHHO JIeHb, Mecsill, rog — 1900
HAHHBIE B OTBETE

baiirt 0-5 Ter (A)

baiit 6-17 Heckpunrop (A)

baiir 18-20 Hara (D), coOTBETCTBEHHO JIeHb, Mecsll, rog — 1900
KO/Ibl OTKJINKA

0 Het ommnboK, cBS3aHHBIX ¢ KOMaHAOM

5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX

6 OmmoOka crienupuyHas a1 npudopa
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7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aITUCH
16 Jloctyn orpaHudex

14. Komanaa #19 3anucatb HoMep OKOHYATEJIbHOH cOOpPKH

HAHHBIE B KOMAHJIE
baiir 0-2 Howmep oxonuatenbHo# coopku (24)
HAHHBIE B OTBETE
baiir 0-2 Howmep oxonuatenbHo# coopku (24)
KO/Ibl OTKJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
5 [Tony4eHO CIMIIKOM MaJIO JAHHBIX
6 OmunOka KOMaH Il CHEU(PUIHON IS JaTYHKa
7 [Ipubop HaxOAUTCS B pEKUME 3aIIUTHI OT 3aTUCH
16 Jloctym orpaHudex

15. Komanna #33 CunraTh nepeMeHHbIe JaTYHKA
CunTsiBatOTCsl BEIOOpOUHBIE NIEpEeMEHHbIE ycTpolicTBa. Kaxkapiil cnot Oyner nmpuHUMaTth J1I000H KOJ
MIEPEMEHHOMN AAaTYUKa, ONPe/IeICHHbIN YyCTPOUCTBOM. JTa ONepalus JO0CTYIIHA B MOHOIIOJIBHOM PEXKUME.

HAHHBIE B KOMAH/IE
baiit 0 [lepemennas ycrpoiicTa 3anucsiBaercs B cioT #0 (8). Obparaiitech k
TabJInLEe KOJIOB IEPEMEHHBIX YCTPOIICTBA.
Baiit 1 [Tepemennas ycTpoiicTBa 3anuceiBaercs B cioT #1 (8). Obparmiaiitecs k
TabJInLEe KOJOB IIEPEMEHHBIX YCTPOMCTBA.
Baiit 2 [lepemennas ycTpoiicTBa 3anucbiBaeTcs B cioT #2 (8). Obparmnaiitech K
TabJInLEe KOJIOB IEPEMEHHBIX YCTPOIICTBA.
baiirt 3 [lepemennas yctpoiicTBa 3anuchiBaeTcs B cioT #3 (8). Obparmaiitech k
TabJInLe KOJIOB IEPEMEHHBIX YCTPOIICTBA.
HAHHBIE B OTBETE
Baiit 0 [Tepemennas yctpoiictBa B ciote #0 (8). OOpamaiitech K TabIWIle KOJOB
IIEPEMEHHBIX YCTPOUCTBA.
baiir 1 Enununst uzmepenus cinora #0 (8). Obpamaiitecs k tabnuue XK.1 “Enunuies
u3MepeHus”
baut 2-5 Crnot #0 — nmanHBIC 17151 BHIOpAaHHOW TIepeMEHHOH yCTpoicTBa, (F)
Baiit 6 [Tepemennas yctpoiictBa B ciote #1 (8). OOpamaiitech K TabaWIle KOJOB
IIEPEMEHHBIX YCTPOUCTBA.
baiir 7 Enunuust uzmepenus cnota #1 (8). Obpamaiitecs k tabnuue XK.1 “Enunurs
u3MepeHus”
bant 8-11 Crnot #1 — nmanHbIC 17151 BEIOpAaHHOW TIEpeMEHHOM yCTpoucTBa, (F)
baiit 12 [lepemennas ycrtpoiictBa B ciote #2 (8). OOpamaiitech k Tabnuile KOJOB
IIEPEMEHHBIX YCTPOUCTBA.
baiir 13 Enununsl uamepenus cinota #2 (8). Obpamaiitecs k tabnuue XK.1 “Enunurs
u3MepeHus”
baiit 14-17 Crnot #2 — nanHbI€ 17151 BHIOpaHHOW TIepeMEHHOM yCcTpoucTBa, (F)
baiit 18 [lepemennas ycrtpoiictBa B ciote #3 (8). OOpamaiitech k Tabnuile KOJOB
IIEPEMEHHBIX YCTPOUCTBA.
baiit 19 Enununsl uzmepenus cinota #3 (8). Obpamaiitecs k tabnuue XK.1 “Enunures
u3MepeHus”
Baiit 20-23 Crnot #3 — nmanHbIC 17151 BHIOpaHHOW TIepeMEHHOM yCcTpoicTBa, (F)
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KO/IbI OTKJIUKA
0 Het ommnboK, cBs3aHHBIX ¢ KOMaHAOM
2 HesepHnbiii BbI160OD
5 [TosrydeHO CIMIIKOM MaJIO TAHHBIX
6 OmunOka KOMaH/Ipl, COEU(PUUHON IS aTYNKa
8 [IpenympexaeHue: He TPOU3OINLIO0 OOHOBICHUS JAHHBIX
16 Jloctyn orpaHudex

16. Komanpna #34 3anucarb Be1u4nHy JeMIpUpPOBAHUS NIePBUYHOI NepeMeHHOM

Benuuuna nemndupoBaHus NEpBUYHON MEpPEMEHHON MPEICTaBIsIET cOO0M BPEMEHHYIO IOCTOSHHYIO.
(OTKJIMK BBIXOJJHOTO CUTHAJa Ha BXOJIHYIO BEJIMYUHY COCTaBIsEeT 63 % OT yCTaHOBMBILIETOCs 3HAUEHUS TIOCTIE
TOT0 KakK MpoILIo 3T0 BpeMs). Y aHanorosslit v 1@ poBOil BEIXOAbI IEPBUYHOMN IEPEMEHHON HCIIONb3YIOT 3TY
BenuuuHy. JlemndupoBaHue, NpUMEHSEMOE K O3TUM CHUTHajaM, MOXKET OCYIIECTBIATHCA U JAPYrUMU
KOMaHJaMH.

HekoTopsble ycTpoiicTBa NpeloCTaBIISIIOT TOJIbKO AUCKPETHBIE BEIMYMHBI JeMI(UpPOBaHus (HalpuMep,
1,2, 4). YcTpoHCTBO MOXKET OKPYIVIUTh BEJIMYUHY, MTOJIy4EHHYIO ¢ KOMaHA0U. B oTBeTe Oyzaer copepkarbes
NefcTBUTENbHAs BEJMYMHA, HCHOjb3yeMas ycTpoiicTBoM. Eciu BenunuuHa aeMn@upoBaHUs OKpyTJieHa,
YCTPOUCTBO MPEIYIPETUT 00 ITOM.

HAHHBIE B KOMAHJIE

baiir 0-3 Bennuuna nemnduposanus nepsuuHoil nepemenHoi (F), cex
HAHHBIE B OTBETE

baiir 0-3 JleiicTBuTenbHas BeaMurHa AeMidupoBanus nepsuyHoi nepemennoi (F), cex
KO/Ibl OTKIJINKA

0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM

3 [Toceutaemslii mapamMeTp CIUIIKOM BEJIUK

4 [Toceutaemslii mapamMeTp CIUIIKOM Majl

5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX

6 OmunOka KOMaH Il CHELUPUUHON IS JaTYuKa

7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3AITHUCH

8 [IpenynpexaeHue: ycTaHOBJICHA OKaiias K JaHHOW BEJIMYMHA

16 Jloctyn orpaHudex

17. Komanaa #35 3anucarb BepXHIOI0 M HUKHIOI0 TPAHHUIBI JHANIA30HA IEPBUYHON NepeMeHHOMH

Bepxnsis rpanuna quanazoHa NEpBUYHON IEPEMEHHON HE3aBUCUMA OT HUKHEM.

Enuuune! namMepenns quara3oHa IepBUYHON IEPEMEHHOM, TOChUIAEMBIE C ’TOW KOMAHI0M, HE BIIMSIOT
Ha enuHUIBI 13MepeHus: PV ycrpoiicTBa. ['panuibl quana3ona nepBUYHON MEPEMEHHON OyIyT BO3BPAILICHBI
B T€X K€ €IMHULIAX, KaKhe ObLIN MOCIaHBL.

B OonbiinHCTBE yCTPOMCTB AOIYyCKaeTcs, YTOObl BepXHssA rpaHuila aAuanazoHa PV Obuia Huxke, yeM
HUKHSS, TI03BOJISISL YCTPOUCTBY paboTaTh B MHBEPCHOM PEKUME.

HAHHBIE B KOMAHJIE
Baiit 0 Enunuiiel naMepenns BeIUYMHbBI BEPXHET0 W HIDKHETO TpeiesioB (8). Cu.
tabnnua XK.1 (“Enununet n3mepenus’™)
baiit 14 Benuunna BepxHero npezena nepsuyHoi nepemeHHou (F)
baiit 5-8 Benununna HuxHero npezena nepsuuHoil nepemeHHoi (F)
HAHHBIE B OTBETE
Baiit 0 Enununiel naMepenus BeIUYMHBI BEPXHET0 W HIDKHETO TpeiesioB (8). Cu.
tabnnua XK.1 (“Enununet n3mepenus’™)
baiit 14 Benuunna BepxHero npezena nepsuyuHoi nepemeHHou (F)
baiit 5-8 Benununna HuxHero npezena nepsuuHoil nepemeHHoi (F)
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KO/Ibl OTKJINKA
0 Het ommnboK, cBs3aHHBIX ¢ KOMaHAOM
2 HesepHnbiii BbI6OD
5 [TosrydeHO CIMIIKOM MaJIO TAHHBIX
6 OmunOka KOMaH/Ipl, COEU(PUUHON IS aTYNKa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3AITUCH

9 HwxHss rpannna quana3oHa CIMIIKOM BBICOKA

10 HwxHss rpannna quana3oHa CIUIIKOM Maia

11 Bepxusisa rpanuna auanazoHa CIMIIKOM BBICOKA

12 BepxHsa rpanuna auanazoHa CIMIIKOM Mala

13 BennuuHbl BepXHEW U HWKHEW IpaHul] 3a IpeieaMy Juala3oHa
14 Jnamna3oH CIMIIKOM Majl

16 Jloctym orpaHudex

18. Komanna #36 YcTaHOBUTH BepXHHMIi AUANIA30H NePBUYHOMH NepeMeHHOil

W3menenue BepxHel rpaHullbl quanazoHa PV He BiauseT Ha HMKHIOK I'paHully auanazoHa PV. Ora
KOMaH/Ia BBIMIOJIHSET Ty K€ (PYHKLHMIO, YTO U Ha)kKaTue KHOMKMU “J{nana3oH” Ha yCTpOMCTBE.

B OonbiinHCTBE yCTPOMCTB AOIyCKaeTcs, YTOObl BepXHssA rpaHula auanazoHa PV Obuia Huxe, yeM
HUKHSS, TI03BOJISISL YCTPOUCTBY paboTaTh B MHBEPCHOM PEKUME.

HAHHBIE B KOMAHJIE
Her
HAHHBIE B OTBETE
Her
KO/Ibl OTKJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, CHEU(PUYHON IS TaTYhKa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aITUCH
9 [IpuMeHsiemMblii MapaMeTp CIMIIKOM BBICOK
10 [IpuMeHsieMblii MapaMeTp CIHUIIKOM Ml
14 Jnamna3oH CIMIIKOM Majl
16 Jloctym orpaHudex

19. Komanaa #37 YcTaHOBUTHh HUKHUI JUANIA30H NEPBUYHOI epeMeHHOM

DTa KOMaH/1a BBITIOJIHSET TY K€ (DYHKIIHIO, 4TO U HAaXkaTue KHONKH “Homp” Ha ycTpoiicTBe. M3MeHnenue
HUKHEH I'paHullbl AUana3oHa NporopIHOHaIbHO CABUHET BEPXHIOK rpaHuily quanazoHa PV, takum obpazom
JMana3oH OCTAaHETCs MOCTOSHHBIM. Eciu npy TakoM M3MEHEHUHM BepxHssA rpanuna PV 3aiiner 3a rpanumy
cerncopa PV, Oyzner Bo3BpamieHn kona otkiuka #14: “Ilpenynpexxaenne: HOBask HUKHSS TPaHUIA JUara3oHa
CMECTHJIa BEPXHIOIO TPAHUILy 32 Mpe/Ieibl Juana3ona ceacopa”

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
Her
KO/Ibl OTKIJINKA
0 Hert omnbok, cBI3aHHBIX C KOMaHI0H
6 OmunOka KOMaH Il COEU(PUIHON AJIS JaTYHKa
7 [Ipubop HaxoAUTCS B PEKUME 3aIIUTHI OT 3aITHUCH
9 [IpuMeHsiemMblii TapaMeTp CIMIIKOM BBICOK
10 [IpuMeHsiemMblii MapaMeTp CIHUIIKOM Ml
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14 [Ipenynpexnenue: HoBast HHyKHsIS rpaHuLa AMana3oHa CMECTHIA
BEPXHIOIO IPaHMILy 3a IIPEAEibl JUaa3oHa CeHcopa
16 Jloctyn orpaHudex

20. Komanpa #38 Copocuts ¢uiar n3MeHeHHO# KOHGUTYypauun
[IpuBOIUT B MCXOTHOE COCTOSIHME U3MEHEHHBIN KO/ OTKIIMKa, OUT 6 OaliTa cTaTyca yCTPOMCTBA.
Bropuunomy mactepy, umeromemy aapec 0, He ciaemyeT mockuIaTh 3Ty KoMany. [leppuaaomy mMactepy,
uMeroIeMy aapec 1, cieayer MmochuiaTh 3Ty KOMaHIy TOJBKO IMOCJIE TOTO, KaK OOHApyXeH KOJ OTKIIMKa
“KoHnurypanus n3MeHeHa” U BbIIOJIHEHbI COOTBETCTBYIOLNE KOMaH/bI.

JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
Her
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH I, COEU(PUYHON IS aTYNKa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aITUCH
16 Jloctyn orpaHudex

21. Komanaa #40 Bxoa/Bbixoa B pe:xxuM GUKCHPOBAHHON NePBUYHOI NepeMeHHOM ((puKcMpoBaHHOTO
TOKA)

YcTpolcTBO MOMEIIaeTcss B PeXUM (PUKCUPOBAHHOTO TOKAa C YCTAaHOBKOW TOKa (IEpBUYHOI
[IEPEMEHHOM) Ha MOJYYEHHYIO BEIMYMHY. JTa BEJIMYMHA, BO3BpallaeMasl B OaiiTax OTKIMKA, OTOOpa)kaeT
OKPYIJICHHYIO BEJIMYHMHY, KOTOpas Oblia B aelicTBUTeNbHOCTH 3anucaHa B LIAIL. Yposenp “0” BHIBOAUT H3
pexxrMa (GUKCUPOBAHHOTO TOKA. YCTPOMCTBO BBIXOJUT U3 3TOTO PEKKMMa TaKXKe, KOTJla BBIKIIOYAETCS €ro
IIATAHHE.

HAHHBIE B KOMAH/IE
baiir 0-3 ®ukcupoBanHsblil Tok (F), MA
HAHHBIE B OTBETE
baiir 0-3 HeiicTButenbHblil puxkcupoBaHHbii TOK (F), MA
KO/Ibl OTKJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
3 [Toceutaemslii mapamMeTp CIUIIKOM BEJIUK
4 [Toceutaemslii mapamMeTp CIUIIKOM Majl
5 [TosrydeHO CIMIIIKOM MaJIO JAHHBIX
6 OmunOka KOMaH Il COEU(PUIHON AJIS JaTYHKa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aITHUCH
11 BxiroyeH MHOTOTOYEUHBIN PEKUM
16 Jloctym orpaHudex

22. Komanaa #41 BpinosiHeHHe caMOTeCTUPOBAHUS YCTPOHCTBa

Nuunuupyer (QyHKIHIO CaMOTECTUPOBAaHUS B YCTPOWCTBE. YCTPOMCTBO HEMENJIEHHO OTBEYaeT Ha
KOMaH/y, 3aT€M BBINOJIHIET camoTecTupoBanue. OdpaTuTech K JIOKyMEHTAllMU Ha YCTPOHCTBO, 4YTOOBI y3HATh
O JMarHOCTUKA, KOTOPYIO OH BBIMOJHSET M UHQOpMAIUM, AOCTYHHOW uepe3 komanHay #48 (“Cuurarb
JOTIOJTHUTEIILHBIN CTaTyC yCTPOUCTBA”).

BrimonHenune 310N KOMaHABI MOMKET 3aHSTh JIOCTATOYHO OOJIBIION MPOMEXKYTOK BpeMeHu. Ecmum
YCTPOWCTBO HE MOKET BBIITOJIHUTh KOMaHy BO BPEMSI CAMOTECTUPOBAHMS, OHO MOKET HE OTBETUTH. Ecim ke
YCTPOICTBO MOKET BBINOJHATH KOMaHbl BO BpEeMs CaMOTECTUPOBAHMS, UCIOJB3yeTCs KOMaHaa #48 mns
O0OHAPY)KEHHUSI €TO 3aBEPIICHUS.
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HAHHBIE B KOMAHJIE

Her

HAHHBIE B OTBETE

Her

KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH Ipl, CHEU(PUIHON AJIS JaTYHKa
16 Jloctym orpaHudex

23. Komanja #42 BeinosineHue nepe3arpy3ku Macrepa

MrHOBEHHBIN OTBET U MEpe3arpy3ka MUKpONpoLeccopa.

BrinonHenue 3Toi KOMaHIbl MOXKET 3aHATh JOCTATOYHO OOJIBIION TPOMEKYTOK BpEMEHHU. Y CTPOMCTBO
MOXET OKa3aThCsl HECTIOCOOHBIM OTBETUTH Ha IPYTyI0 KOMaH]y, MIOKa Mepe3arpy3ka He 3aBEPIIUTCS.

HAHHBIE B KOMAHJIE

Her

HAHHBIE B OTBETE

Her

KO/IbI OTKJIUKA
0 Hert omnbok, cBI3aHHBIX C KOMaHI0H
6 OmunOka KOMaH Il COEU(PUIHON AJIS JaTYHKa
16 Jloctyn orpaHudex

24. Komanja #43 YcraHoBka nepBU4HO nepemMeHnHoii B (

IlepecTpanBaeT nepBUYHYIO NIEPEMEHHYIO TaKUM 00pa30M, 4TO OHAa CUMTHIBAET () C CyLIECTBYIOIIETO
nporecca. Pe3ynbrar 10JKeH coueTaTbes ¢ IpeieaMu, OIPEJeICHHBIMU KaKIbIM YCTPOMCTBOM.

HAHHBIE B KOMAH/IE

Her

HAHHBIE B OTBETE

Her

KO/Ibl OTKJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, COEU(PUUHON IS aTYMKa
7 YCTpOUCTBO B pEKUME 3aAIMTHI OT 3aIIUCH
9 [IpuMeHnsiemas BeMuMHa CIMIIKOM BEJIMKA
10 [IpuMeHsiemas BeM4rHa CIMIIKOM Majla
16 Jloctym orpaHudex

25. Komanja #44 3anucath eJUHULBI H3MepPeHUs NePBUYHOI NlepeMeHHOoM

Bri6upaeT equHUIBI U3MEPEHUs, B KOTOPbIX OyAyT BO3BpALlEHbl IIEpBUYHAS [TEPEMEHHASI U TUana3oH

NepBUYHOM nepeMeHHON. OHa Tak K€ yCTaHaBIMBAeT €IUHUIBI U3MEPEHUs JJs MpeaenoB ceHcopa PV u
MHHHMMAaJIBHOTO Jnarnas3oHa PV.

HAHHBIE B KOMAHJIE

baiit 0 Enaunuis! uamepenust nepBuYHoi nepeMenHoi (8); cm. tadnuiy XK. 1
(“Enuauiisl namepenus’™)
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HAHHBIE B OTBETE
baiit 0 Enununs! uamepenust nepBuyHoi nepeMenHoi (8); cm. tadnuiy XK. 1
(“Enunauiisl namepenus’™)
KO/Ibl OTKIJINKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
2 HesepHnbiii BEI60OD
5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX
6 OmunOka KOMaH Ipl, CHEU(PUIHON AJIS JaTYHKa
7 [Ipubop HaxoAUTCS B PEKUME 3aIIUTHI OT 3aITHUCH
16 Jloctym orpaHudex

26. Komanna #45 Ycranoska nyas LAlla

HactpanBaer 0 miaM HWXKHIOIO TOYKY BBIXOJHOTO CUTHANa, TaKUM OOpa3oM TOK Ha 3TOM BBIXOJE
YCTaHaBJIMBAETCSA TOUHO HA MUHUMYM. DJTa Ipoleaypa BoinosnHsercs nojactpanBanueM L{Alla ycrpoiicTa Ha
BenuuuHy 4,0 MA. 3HaueHue, MOChIAeMOE B KOMaH 1€, MOXKET OBITh OKPYIJICHO YCTpOMCTBOM. balT oTKiIMKa
COJIEP’KUT 3HaYEHHE, KOTOPOE UCIIONIB3YETCSl YCTPOMCTBOM.

Ucnonb3yiite komanay #40 (“Bxon/BbIXxoa B pekUM (PUKCUPOBAHHOTO TOKA ) UTOObI YCTAHOBUTH TOK
TOYHO HA MUHUMAaJIbHYIO BeIuuuHy PV mpen teMm, Kak IpUMEHUTD 3Ty KoMaHay. Eciu yctpoiicTBo He ObL1o
YCTAHOBJIEHO B PEXHUM (PUKCUPOBAHHOTO TOKA WM TOK HE YCTAHOBJIEH HA MMUHHMAJIbHOE 3HAYEHUE TOYHO,
BO3Bpalaercs koa oTkiauka #9 (“He B pexxume GpurcupoBaHHOTO TOKA™).

HAHHBIE B KOMAH/IE
baiir 0-3 W3mepennsiii Tox (F), MA
HAHHBIE B OTBETE
baiir 0-3 JleiicTBuTenbHblil n3MepeHHbid ToK (F), MA
KO/Ibl OTKIJINKA
0 Hert omnOoK, cBI3aHHBIX C KOMaHI0H
3 [Toceutaemslii mapamMeTp CIUIIKOM BEJIMK
4 [Toceutaemslii mapamMeTp CIUIIKOM Majl
5 [TosrydeHO CIMIIKOM MaJIO TJAHHBIX
6 OmunOka KOMaH/Ipl, COEU(PUYHON IS TaTYMKa
7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3ATHUCH
9 He B pexxume (pukcupoBaHHOTO TOKa
11 B MHOroTO4YE€UHOM peKnMe
16 Jloctyn orpaHudex

27. Komanaa #46 Iloacrpoiika ko3 dunnenta ycuaenuns LHAIla

[ToactpanBaeT KOAPPUIUEHT YCUIICHUS JJIs1 BEPXHEW TOYKU BBIXOJAHOIO CUI'HAJIa, TAKUM 00pa3oM TOK
Ha 3TOM BBIXOJI€ YCTAHABJIMBAETCA TOYHO HA MAaKCUMyM. DTa IpOLEAYpa BBIIOJHSAETCS MOJCTpPAauBaHUEM
[HAIla ycrpoiictBa Ha BenuuuHy 20,0 MA. 3HaueHHe, MMOCHIIAEMOE B KOMaHJE, MOXKET OBbITb OKPYIJIEHO
YCTPOUCTBOM. BallT OTKIMKA CONEPKUT 3HAYEHHUE, KOTOPOE UCMOJB3YETCS] YCTPOUCTBOM.

Ucnonb3yiite komanny #40 (“Bxon/Beixon B pexuM (PUKCUPOBAHHOTO TOKA) YTOOBI YCTAHOBUTH TOK
TOYHO Ha MakCUMaJlbHYIO BenuuuHy PV npen tem, kak nmpuMeHuTh 3Ty Komany. Ecnu ycrpoiicTBo He ObL10
YCTaHOBJIEHO B PEKUM (PMKCHPOBAHHOTO TOKA WJIM TOK HE YCTAaHOBJIEH Ha MaKCUMaJbHOE 3HAUEHHUE TOYHO,
BO3Bpalaercs koa otkiauka #9 (“He B pexxume purcupoBaHHOTO TOKA™).

HAHHBIE B KOMAHJIE
baiir 0-3 N3mepennslil Tok nepsuyHoi nepemenHoi (F), MA
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HAHHBIE B OTBETE

baiir 0-3 JlelcTBUTENbHBIN U3MEPEHHBIN TOK epBUYHON nepemenHoi (F), MA
KO/Ibl OTKJINKA

0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM

3 [Toceutaemslii mapamMeTp CIUIIKOM BEJIMK

4 [Toceutaemslii mapamMeTp CIUIIKOM MaJjl

5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX

6 OmunOka KOMaH Ipl, CHEU(PUIHON AJIS JaTYHKa

7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aITUCH

9 He B pexxuMe (pukcupoBaHHOTO TOKA

11 B MHOrOTOYEUHOM pEKIME

16 Jloctyn orpaHudex

28. Komanna #47 3anucars gyHk1nu0 npeodpazoBanus NepBUYHOM NepeMeHHO
Br160op ¢yHkunu npeoOpa3oBaHus IEPBUYHON IEPEMEHHOI.

HAHHBIE B KOMAHJIE

baiit 0 Kon ¢pynkuuu npeoOpasoBanus nepBUYHON nepeMeHHoi (8); cM. Tad. 3
HAHHBIE B OTBETE

baiit 0 Kon ¢pynkuuu npeoOGpasoBanus nepBUYHON nepeMeHHoi (8); cM. Tad. 3
KO/IbI OTKJIUKA

0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM

2 HesepHnblii BEI60OD

5 [TosydeHO CIMIIIKOM MaJIO JAHHBIX

6 OmunOka KOMaH/Ipl, CHEU(PUYHON IS aTYhKa

7 [Ipubop HaxoAUTCS B pEKUME 3aIIUTHI OT 3aTUCH

16 Jloctym orpaHudex

29. Komanaa #48 Cunrath 10N0JTHUTEIbHBIN CTATYC yCTPOiicTBA

Bo3sspamaet nndopmaruo o ctaTyce yCTpoiCTBa, HE BKIIFOUCHHYIO B KOJ OTKJIMKA. JTa KOMaH/Ia TaK
K€ BO3BpallaeT pe3yabTaThl camoTectupoBanusi yctpoinictBa (Komanma #41). 3a undopmanuen,
coaepxarieiics B 14 u 15 GaliTe cienuanbHOTO cTaryca obpamiarses k Tadmuam XK. 7 u K.8.

Kon otxmuka #8 (“Tlpemynpexnenue: uaer oOHOBIEHUE NAaHHBIX) OyAeT BO3BpAIllEH BCEra, KOTIa
MOKET OBITH C/ETaH OTBET W MH(OPMAIUS O CTaTyce OKUAACT 3aBEPIICHHUS KOMAHIIbI, TPEOYIOMIeH UIs
BBITIOJTHEHUS IOCTATOYHO OOJIBIIOTO TIPOMEKYTKA BPEMEHH.

JAHHBIE B KOMAH/JIE
Her
JAHHBIE B OTBETE
Baiit 0 CrienmasibHBIN CTATyC YCTPOMCTBA (8)
Baiit 6 Pabouwnii pexxum #1 (8)
baut 7 Pabouwnit pexxum #2 (8)
baiir 8-10 Hacpimenne ananoroBoro Beixoja
baiir 11-13 AHanoroBblil BbIX0J]1 (PUKCHUPOBAH
baiit 14-24 CrienmasibHBIN CTATyC YCTPOMCTBA (8)
KO/IbI OTKJIUKA
0 Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
6 OmunOka KOMaH/Ipl, CHEU(PUYHON A5 TaTYuKa
8 [Ipenynpexaenue: uaeT 0OHOBICHUE JAHHBIX
16 Jloctym orpaHudex
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30. Komanaa #59 3anucarp unciio npeamo0yJi B oTBeTe
DTO KOMaH/1a YIPaBJICHUsI KaHAIHOTO YPOBHSL.
HAHHBIE B KOMAHJIE

baiit 0

HAHHBIE B OTBETE

Bbaut 0

KO/Ibl OTKJINKA

—_ 3N kWO

6

Yucno npeamOyn, KOToOpoe HEOOXOIUMO TIOCJIATh B OTBETE IO JYMHEHHOTO
ycTpoiicTBa Mactepy (8)

Yucno npeamOyn, KOTopoe HEOOXOAUMO TOCIATh B OTBETE MO TYMHEHHOTO
ycTpoiicTBa Mactepy (8)

Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM

[Toceutaemslii mapamMeTp CINUIIKOM BEIUK
[Toceutaemslii mapamMeTp CIUIIKOM Majl

[TosydeHO CIMIIIKOM MaJIO JAHHBIX

OmunOka KOMaH Il CHEU(PUIHON IS JaTYMKa
YCTpOoUCTBO HAXOAUTCS B PEKHUME 3aLIUTHI OT 3aIIUCH
JlocTyn orpaHu4YeH

31. Komanaa #100 3anucarb Ko/ YPOBHSI CHTHAJIA OLIMOKH
HAHHBIE B KOMAH/IE
baiit 0

HAHHBIE B OTBETE

Bbaut 0

KO/Ibl OTKIJINKA

0
2
5
7
16

Tunel JaHHBIX:

w >

T ™ g

— o0

6
24

Ko ypoBHst curnana ommoku (8)
0 — BBICOKHMI YPOBEHb
| — HU3KU ypOBEHb

Konx ypoBHst curnana ommoku (8)
0 — BBICOKHMI YPOBEHb
| — HU3KUl ypOBEHD

Het ommnboK, cBsI3aHHBIX ¢ KOMaHAOM
HekoppekTHble naHHbIe

[TosrydeHO CIMIIKOM MaJIO TJAHHBIX

YCTpolcTBO HAXOAUTCS B PEKUME 3aLUTHI OT 3aIUCH
JlocTyn orpaHu4YeH

ASCII crpoxka (yrmakoBaHo 1o 4 CUMBOJIa Ha Kaxaple 3 Oaiita)
[ToOuroBeie hnaru (6ut 0 = MHOTrONapaMeTpuuecKuii mpudop; OuUT 1= Tpedyercs ynpaBisiTh

SCIIII3Y)

Hara (nenn, mecsir, rox — 1900)
C mnaBaronieit Toukoit (4 Gaiita B popmate IEEE 754)

Llensie uncna

8-paspsaaHoe nenoe 6e3 3HakKa
16-pa3psHoe 1enoe 6e3 3HaKa
24-pa3psaHoe 1enoe 0e3 3HaKa

Taonuma XK.1— Koasl equHuil usmMepeHus (TemiepaTrypa u JaBJICHHUE)

Kon en. u3m. | Onucanue
Temneparypa
32 | ['paxyce! Lenbcus
JaBnenue
5 | MM pt. cT ipu 0 °C
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10 Kre/cm?

11 ITa

12 klla

57 %
237 Mlla
239 MM. BOJisiHOTO cTOos10a nipu 4 °C
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Tabnwuma XK.2— Koasl anapmoB

Kox anapma Onucanue
0 Bricokuii
1 Huszkuii
39 VY nepxaHue mocueHero 3Ha4eHUsI BBIXOHOW BETMIMHBI
50 He ucnons3yercs
240-249 Yucsa MOTYT ObITh UCHOJIB30BAaHbI IPOU3BOIUTENEM JUIsl CIIEUMATbHBIX ONPEICIICHUN
251 Huxkakon
252 HewnszBecTHbli
253 CrienmaJibHBIN

HpI/IMGHfﬁOTCH I HHAWKAIMY aJJapMOB Ha aHAJIOTOBOM BBIXO/IC

Taounuuna XK.3 — Koapl nepegaroynbix GyHKIUN

Kon nepen. Onucanue IIpumeyanue
GyHkuun

0 Jluneitnas YpaBHeHHEe y=mx+b

1 KBanpatHblii KOpeHb YpaBHenue y=sqrt(x)

Taonuima X.4— Koasl 3a1uThl OT 3alIUCH

Koa 3amuThl Onucanue
OT 3amucH

0 3aIIATHI OT 3aITMCH HET

1 3al[yUTa OT 3alHCH €CTh

250 HE HCIIOJIb3YETCS

Tao6unuuna X.5 — Hasnauenue pnaros

Kon 3nayenus ¢ara Omnpenesnenne
0x01 MHOTOCEHCOPHBIN MPUOOP
0x02 VYipaBneHue aeKTPOHHO-NEPENPOrPAMMUPYEMOM OCTOSHHON
namsaTeio (EEPROM)
0x04 [Tpubop MocTa mpoTOKOIa

Taonuuna X.6— Dusnueckas peavs3aliysi CHTHAIbHBIX KOJIOB

Konx ¢pusznueckoro Omnpenesnenune
CHUTHAJIA

0 Bell 202 tox

| Bell 202 nanpsxenue

2 RS 485

3 RS 232

6 CrenmaJibHBIN

7 3ape3epBUPOBAHO
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Tabnuua XK.7 Pacundposka 14 Gaiita B crieiualbHOM CTaTyce yCTpOICTBa

Homep Onucanue Curnan Bo3MosKkHBIE TPHYMHBI
oura ALARM | HeHCIPABHOCTH
0 OtcyrcTBue oTBeTa OT BHemHero AL aa OTKa3 371eKTpPOHHOro OJI0Ka.
1 Curnan ALIII mo xaHamy naBlieHUS MEHBIIIE na 1. Otka3 »eKTpOHHOTO OJIOKa.
JOITyCTAMOTO 2. Orka3 mpueMHUKA JIaBJICHUS.
3. BenuwuuHa gaBiIeHUS MEHBIIE
TTOITYCTUMOM.
2 Curnan ALII mo kanamy naBieHust 00JbIIIe Her | 1. OTka3 35eKTpOHHOTO OJIOKA.
JOITYCTAMOTO 2. Orka3 mpueMHUKa JIaBJICHUS.
3. BenwuunHa gaBieHust 00JbIe
TOITYCTUMOM.
3 Curnan AL no kaHamy conpoTHBICHUS na 1. Otka3 371eKTpOHHOrO OJI0Ka.
MEHBIIIE JOTYCTUMOTO 2. Orka3 mpueMHUKa JIaBJICHUS.
3. BenuuuHa gaBICHUS MEHBIIE
TOITYCTUMOM.
4 Curnan AL no kaHamy cOnpoTHBIEHUS na 1. OTka3 37eKTpOHHOro OJI0Ka.
00JIBIIIE TOTTYCTUMOTO 2. Ortka3 npueMHHKA JaBJICHUSI.
3. Benuuuna naBneHus 00JIbIe
TOITYCTUMOM.
5 Paccuntannoe 3Ha4yeHMEe JaBJICHUS MEHBIIIE HET
HIDKHETO TIPeAeTIbHOTO 3HAaUYeHUs 0oJiee yem
Ha 1% nuamnazoHa U3MEHEHHs CUTHaIa
(HachlIIeHHE aHAJIOTOBOT'O CUTHAJIa)
6 PaccuntanHoe 3Ha4YeHMe OaBiIeHUS OOIbIIIE HET
BEPXHETO MPEeIeIbHOTO 3HAYCHHS Oojiee 4eM
Ha 10% nuana3oHa W3MEHEHHUs CUTHala
(HachlIIeHHE aHAJIOTOBOT'O CUTHaJjIa)
7 Pe3eps HET

Tabnuna XK.8 Pacundposka 15 Gaiita B crieuaibHOM CTaTyce yCTpOICTBa

Homep Onucanue Curnan Bo3MosKkHBIE TPUYHHBI
oura ALARM | HeHCIPABHOCTH
0 Heucnpasnocts AJIY KoHTpoJsuiepa HeT | OTKa3 3JeKTPOHHOro OJI0Ka.
| @unar ycranoBku curHana ALARM Ja
2 Temmneparypa KopIityca HUKE IPEJEIIbHO HET 1. Temneparypa OKpyKaroliei cpebl
JOIYCTUMOM HaXOJUTCs 3a IpeaesiaMu pabodero
3 Temneparypa Kopiyca BbllI€ IPEJEIIbHO HET |IMana3oHa TEMIIEPATYP OKpYXKarolen
JOTTYCTUMOM CpeIbl U3ETHS.
2. OTKa3 3MeKTPOHHOTO OJIOKA
4 Temneparypa n3smepsieMoi Cpeibl HUKE HET 1. Temneparypa usmMepseMou Cpebl
IpesieIbHO JOMYCTUMOMN HaXOJUTCS 3a IpeaesiaMu pabodero
5 Temneparypa uzMepsieMoil cpesibl Bblle HET |IMamna30Ha TEMIIEPATyp U3MepseMOn
MpeiebHO JOMYCTUMOMN Cpe.bl U3ETHsl.
2. OTKa3 3IeKTPOHHOrO OJI0KA
6 Peszepr HET
7 Pezeps HET
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Mpuiaoxenune U
(oOs3aTenpHOR)
CepTuduxar coorBercTBUs

CEPTUSNKAT CODUBETETBNA

[ H[ NeTC  RUC-RU.BH02.B.00007

Cepus RU  Ne 0325830

- @I'VII «BHUHUOTPH» (OC BCH «BHHHUDTPH»). Anpec MecTOHAXOMAECHH: Poccniflcxax ®Denepauns, 141570,
;Z Mockosekast o6nacTs, COIHEUHOTOPCKMA paiioH, paGouni nocenok Menneneeso, npomsona BHUM®TPH, kopmyc 11;
~ (pakTuyeckuii agpec: Poccuiickas ®enepaums, 141570, Mockopckas o6uacts, ConHeuHoropekuii paion, pabouni
"“’ nocenok Menzeneero, npomszona BHUU®TPH, kopmye kiuMaTuyeckol aGopatopuu; Tenedion/dake +7 (495) 526-63-03;
gﬁia% Px[}_ir%%mﬂnm ArttecraT akkpenuntaimu Ne RA.RU.11BHO02 ot 08.07.2015 Beinan Pocakkpenuranuei

- 3axpeIToe aknHOHepHOE 0bmectBo «HayuHo-npousBoacTBeHHEIH KoMIiteke «BUTT»
"’f[! Anpec: Poccuiickas ®enepanus, 620142, ropoa Exarepunbypr, ymuua Illopea, gom 7
; ] OI'PH: 1026605387786; tenedon/dpaxc +7(343) 302-03-63; e-mail: info@zaovip.ru

.| MI3rOTOBUTEAD

3akpeIToe aKiuHoHepHOe o0mecTBo «HayuHo-npon3BoacTBeHHBIH Komieke « BHIT»
Anpec: Poceniickas @enepanns, 620102, ropox Exatepunbypr, yiuna Haunusa Bacunbesa, nom 1/3

IMPOAYKIIHA

- Ilpeobpasoarens qasnenns uaMeputensubii CJB-SMART
" Texumyeckue yemopus AIBP.406239.010 TY
CepuitHblii BBITYCK

.| KOATHBOATC 9026202008

| COOTBETCTBYET TPEBOBAHMSM

Texuuueckoro peryiamenta TamoxenHoro cowsa TP TC 012/2011
«0 6e3onacHocTH 060py10BaHHA 111 pabOTHI BO B3PBIBOOIIACHBIX CpEIax»

CEPTHO®UKAT BHIAAH HA OCHOBAHHH

1. Tporokoxn ucneiranwii Ne 15.2028 ot 23.04.2015

HJI BCH « BHUMDTPH» (Ne POCC RU.0001.21HI109 no 27 anpens 2015)
2. AKT 0 pesyJIbTaTax aHAIM3a COCTOSIHUA Mpou3BozcTa ot 03.03.2015
'll 3. Cepruduxar cootBercTeus CMK Ne POCC RU.@K11.K00201 mo0 19.02.2016

AOMOAHUTEABHAS HHPOPMAIIMS
chomm H cpom XpaHEHH4, CPOK ciIyKO0b! - B cooTBeTcTBHH ¢ AI'BP.406239.010 TV.
i gLBUTENeH ¢ EX-mpuoxkennem Ha ueTrIpéx mctax | ¢ [Tpunoxenwem Ha Gnanke Ne 0234803,

06.08.2015 05.08.2020

Bges) - °  mo. "7 BKAIOYMTEABHO
PRl s (rummomoninsos C% I'E. Enuxuna
e S 0) oprana no CBP""!‘P nogniucs) (MHWLUMans, (hamunmus;
H.C. OnpxoB

_# Bm:nqrr (axcmepr-ayanrop) LoRtoRtovel o o Eispiais L e
(axcmeprsr (3xcnepThI- ay,m'ropm)) 2

R

T
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Hpuiaoxenne K
(cipaBouHOE)
HNHcTpyKkums mo MOHTaKy KadeJlbHbIX BBOJOB

(Ha nmpumepe MHCTPYKIMHU TT0 MOHTaXKY 3aBOJIa B3pbIBo3amuieHHoro odopynoBanust OO0 «Koprem-I'opanrex»)

Kab6enpasiit 8Box Tina FG11 uist HeOpoHUPOBAHHOIO Ka0eiIst

777% 7 CocraB Ka0eaLHOro BBOJA:
=) 1  xopmyc BBOZIA

YcraHoBka BBOJa

YILTOTHUTECJIBHOC KOJIBIO

2
- 3 KOMIIPECCHOHHOE KOJIBIO
’J 4 npwxuMHas raifka

neasprmposannin kaElGJETh YIZIOTHUTENBHOE U KOMIIPECCUOHHBIE

/(onbua 2 u 3 BMecCTe ¢ raiikoii 4 Ha ka0Oeb,

¢ ——1 1z = {) BECPHYT: KopIIyC BBOZa 1 B 000OpyIOBaHHE;
2

— J.: 3aTAHYTh Taliky 4.

Kabenbasiii 8Boxx Thna FGA 11 juist 6poHrpoBaHHOro kabemus

[oaroroBka apMUpPOBaHHBIX 1 OPOHUPOBAHHBIX Kaberneit

| i
o B

DKpaHUPOBAaHHBIH Kabens co Kabep ¢ omerkoi
Kabeib CTabHOMN MeTaJUTHYECKOM
OIUIETKOM JIGHTOM
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[Toarororka 6poHu
hmin=BbIcoTa
OpOHE3KUMAIOIIET0
KoJblIa+2 MM Makc.
(OpoHe3aKMMAIOTITHIA
KopIyc 6)

Puc.A OtkpbiTHE OpOHH
Triepesi COeTMHEHHEM C
KopItycoM 6 u
OpOHE3KUMAOIIIUM
KOJIBLIOM 7



Bremmnss
oboJiouka

3axuM OpoHI
puc A

Buyrpenuss
obonouxa
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CoctaB ka0OelpHOT0 BBOIA

1.

KOpITyC BBOJA

2. YIUIOTHHUTEILHOE KOJBIIO I BHYTPECHHEH
000710uKH Kabes
3. BHYTpPCHHEE KOMIIPECCHOHHOE KOJBI[O
4. BHeENIHEEe KOMIIPECCHOHHOE KOJBIIO
5. mpoMexyroyHas MyQra
6. YIUTOTHUTEIHHOE KOJBIIO JJIS BHEITHEH
000JI0YKH
7. 3aXHMHas ramka
ITIPUMEYAHUE.
I[Ipy  MoHTaxxe BBOJa  HEOOXOOUMO  YCTAHOBHUTH

KOMIIPECCHOHHOE KONBII0 3 B COOTBETCTBHH C YKa3aHHON
Ha HEM TOJIIUHON OpOHU.

YcraHoBKa BBOJIA!
1. BBepHYTH KOpIyC BBOAA | ¢ MpOKIAAKOH 2 B KOpPIYC
00opymoBaHUs
2. HameTh neTanu 7, 6, 5 ogHy 3a ApYyroil Ha kabenb u
Ha)KUBHUTH HE 3aTATHBAs;
3. HaJeTh KOJbIO 4 Ha OPOHIO;

4

4. pacmpaBUTh OPOHIO [UTS 3aKHMa KOJIbI@ 3 C KOJBIOM

5. mocne CoemuHEeHHWs YOEOWTBhCS, YTO CHApYKH He
OCTaJIOCh OpPOHM, T. K. 3TO MOXET IIOMEIIaTh COOpKe
Beoga 1. Ecim 310 mpowmsomnuio, ymaauTe Topdalue
(parMeHTHI OpOHH;

6. BCTaBUTh BHYTPEHHIOIO  000IIOYKy Kabems B
yIUIOTHEHHE 2 W JBa COOpaHHBIX Koibla 3 W 4,
yOeMMBIIKICE, 4TO OpPOHS HaJeXKHO 3a(pUKCHpOBaHa;

7. 3aTAHYTH NMPEIBAPUTEIHLHO COOPAHHBIC METATH (CM. I

2).



Ipunoxenne JI
(cipaBouHOE)
MoHTakHas cxemMa

Ty 450
Rporwmeur K3 | bomm Mex12
Ymioa (6
briok KkianaHHeiL Z/UU{Z;Y M8 ;
| [ioa npyxumHas
LKH2-T0 | = \
Lperax
KOHIMPO/ b
2 (koda
WMLy CHasT AUHLST

[ﬂ Kporuwimeur (K

Hunnenb naockug R
h damsukalb 1 [IA
[auka HakuoHasa 7 2 B 1B
pyoa #10 | ,
M20x15 O B 2
[ auka HakudHas
2 MZ0x15
L Hurnenm naockuy
Bxod
a0k

Pucynoxk JI.1 — MoHTaHBII yepTex yCcTaHOBKH IpeoOpa3zoBaTeis aBIeHUS IITYLIEPHOTO KOHCTPYKTUBHOTO
UCIIOJIHEHUSI ¢ MOHTHPOBAaHHBIM KianaHHbIM Oj0koM «BKH» pe3pboBoro nprcoennHeHus: K UMITYJIbCHBIM
muHusM, 1 ¢ KMY «Hunnens M20» u «Kponwreiin CK» («Kponmreiitn K3» BXOIuT B KOMIUIEKT) AJs

kperenus natankos AU, 1A, IUB, /1B
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Bxod
lo/=s.

Huanens naockud Tpyda #10

bAok KAanaHHbi
BRHI-T1

[ auka HaxuGHas

M20x15
Hamyux [ ] [ ]
Bomm M5 DAFHOCTL Gabesiid —
|
Gt e T By
et | [auka M8 Kporumeor CF o/%o
, Waica 8 0719 KpenvieHus
damyuxal 417 4 H 1
‘ bonm MIOx 6 i
Hlavida noyxumHas 10 @
Toyoa #50 i
& | I

P LN 1
’ | O\ @

LperoxHen (koo Aporiemedd (K & O
K ans kpensews
damyural 44

Pucynoxk JI.2 — MoHTaXHbIH 4epTex yCTaHOBKU peoOpa3oBaTelis AaBjeHUs (PIaHIEBOr0 KOHCTPYKTUBHOTO
UCIIOJIHEHUSI ¢ MOHTHPOBaHHBIM KilaniaHHbIM O10koM «BbKH» pe3pboBoro mpucoennHeHus: K UMITYJIbCHBIM
muHusaM, u ¢ KMIT «®nanen M20» u «Kponmreiin CK» (ns kperenus natuukos J1J1). Bapuant kperienus
Ha TOPU3OHTAIILHOH Tpyoe D50.

82



Hinnens nagcku

[auka HakuaHas
MIOx15

bonm MiOx45
Hlavoa rpyxurmas 10

bAok KkAanamHsi
bKHF-11

Lamyux

Pa3HICTIL dabrerud

Toyoa 810

LlpeHax bl
KAanaH

[Iponomxenue npuitoxenus JI

bomm Mex1?

-

Uaida noyxurHas 6
|

[ avka M8
Hlasa npyxurHas 8

(kooa

| Aporwmeuy T

Tpyoa #50

Pucynoxk JI.3 — MoHTaXHbIH 4epTeX yCTaHOBKU peoOpa3oBaTeis JaBjieHus (PIaHIeBOr0 KOHCTPYKTUBHOTO
UCIIOJIHEHUSI ¢ MOHTHPOBAaHHBIM KianaHHbIM Oj0koM «BKH» pe3pboBoro nprcoennHeHus: K UMITYJIbCHBIM
muHusaM, 1 ¢ KMIT «®nanen M20» u «Kponmrreitn T». Bapuant kperuienus Ha BepTUKaJIbHOM TpyOe D50.
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JIUCT PETUCTPALIMU U3SMEHEHUI

Homepa nmcroB (cTpanuir) Bcero Bxomsmit N
s JINCTOB No nokym. conpoBonu- | Iloamuck Jara
= | Usmenen- | 3amenen- Hoppx | AHHYH- (ctpanmu) B TEIBHOTO
HBIX HBIX poBaHHbIX | HOKYM. AOKyMEHTa
¥ Jarta

1 - Bce - - 73 |AT'BP16-239 < epee—|09.08.16
2 - [3s51326] - - 73 |AIBP16-303 < Yepeee—| 30.09.16
3 - 1,27-34 - - 73 AI'BP16-334 C/L‘ ~e—1 06.12.16
4 - Bce 74 - 74 | AIBP16-395 o] 23.12.16
5 - Bce - - 74  |AI'BP17-215 C%‘ e\ 27.07.17
6 - Bce - - 74  |AI'bP17-236 C%‘ e\ 22.08.17
7 74 1-73 74 - 75 |AI'bP17-331 ey | 17.11.17
8 - Bce - - 75 |AI'bP17-356 ey 21.12.17
9 Bce 81-83 84 |AI'bP18-228 /1 05.10.18
10 Bce 84 AI'BP18-232 11/11 06.11.18
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