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Hacrosmee pykoBOICTBO MO HKCIUTyaTallMM pacHpoCTpaHseTcss Ha mpeoOpa3oBaTesd JaBJICHUS
m3mepurenbupie C/AB-SMART ¢ aHanoroBelM  BBIXOJHBIM ~ CHTHAJIOM  IIOCTOSIHHOTO — TOKa
4-20 MmA 1 HART®-nipoTokosioM (B paibHeieM — npeodpazoBareinin). PyKoBOJACTBO COAEPKUT CBEICHHS
00 ycTpoiicTBe U MpHHLUIIE pabOTHI ITpeodpa3oBarTenell, TEXHUIECKUE XapaKTEPUCTUKU U JPYTrUe CBEIICHHS,
HE0OXO0IUMBIE IS IPaBUIILHON AKCIUTyaTalluy (MCIOIB30BaHUs, XPAHEHHSI U TEXHUYECKOTO OOCITY )KHUBAHHS)
npeodpaszoareneii. HART® - 3apeructpupoBanHbiii ToBapHbIii 3Hak FieldCommGroup.

[TpeoOpazoBareny BHITYCKAIOTCS B OOLIETPOMBIIILIEHHOM U B3PBIBO3AIIMILIEHHOM HUCIIOTHEHUSX.

[Tpeobpaszosarenn CJ/IB-SMART-EX nmpennaznauensl i paOboThl BO B3pPBIBOONACHBIX YCIOBHSAX C
BHJIOM B3pBIBO3AIIMTHI «HCKPOOE30IMacHast 3JIEKTpUYECKas Ielb «ia» M MapKUPOBKOH B3PHIBO3AIIUTHI
«OEXxiallICT5X.

ITpeo6paszosarenu CAB-SMART-Exd npeanasnadensl 1 paboThl BO B3PBIBOOIACHBIX YCIOBHAX C
BUJIOM B3pBIBO3ALIMTHI «B3PBHIBOHENPOHUIIAEMass 000704ka «U» HM MapKUPOBKOW B3PHIBO3AIIUTHI
«1EXdICT5X».

Jns  skcrutyaranuu  npeodpasoBarencii  CIAB-SMART-Ex u  CJIB-SMART-Exd momyckaercs
MepPCOHAN, O3HAKOMUBIIUNCS C HACTOSIIIUM PYKOBOJCTBOM IO dKCILTyaTanuu, rnasoi 7.3 [1YD, rnasoii 3.4
[ITO3I1, 'OCT 30852.13, T'OCT 30852.16, 'OCT 31610.17/IEC 60079-17:2002.

[IpeoOpa3zoBareny B3pHIBO3AMIMIIEHHOTO HCIOJHEHUS COOTBETCTBYIOT KOMILIEKTY JOKYMEHTAIIMH
AI'BP.406239.001-33, TtpeboBanmssm 1o TP TC 012/2011, TOCT 30852.0, T'OCT 30852.1,
I'OCT 30852.13, I'OCT 30852.10 u rmasst 7.3 11V, 'OCT 12.2.007.0, 'OCT 12.2.003.

1 OIIMCAHMUME U PABOTA
1.1 Hasuaueuue

1.11  IIpeoGpa3oBarenu mpeaHAa3HAUYEHbl Ui HENPEPHIBHOIO HM3MEpPEHHs U MpeoOpa3zoBaHUs
JaBiieHUs] aOCOJIOTHOTO, H30BITOYHOTO, pa3peXeHUs, NaBICHUSA-PA3PEKEHHs], PA3HOCTU [JaBJICHUH U
THJIPOCTATUYECKOTO JIABJICHUS HEWTPaTbHBIX W AarpecCUBHBIX, Ta3000pa3HBIX W IKUIKUX Cped B
YHU(UIIUPOBAHHbIN TOKOBBIHM BbIX0AHOM curHan 4-20 MA u nudpoBoii curnan Ha 6aze HART®-nmpoTokona.

1.1.2  OOGnacTh IpUMEHEHHUS: METPOJIOTUYECKHE CIYKOBI, aKKPEIUTOBAaHHBIC HA MPABO TOBEPKH H
KaJMOpPOBKM CPEJCTB HM3MEPEHHUs MaBJIEHHs, CHUCTEMbl AaBTOMATHYECKOTO KOHTpOJIA, PEryJMpOBaHUS U
YIIpaBJICHUS] TEXHOJIOTHYECKUMH TPOIIECCAMH Ha MPEIIPHUATHIX Ta30BOH, METAIUTYPTrHYECKOH, XUMUYECKOH,
MUILEBOM OTpacisX MPOMBIIIIEHHOCTH.

1.1.3  Pabouas cpena ans mpeoOpa3zoBareisi — JXUAKOCTH (B T.4. Macliia, AW3EIbHOTO TOIUIMBA,
Ma3yTa, KepocruHa, OEH3MHA), Map, ra3bl, Hapora3oBble U T'a30Bble CMECHU (B T.4. Ta3000pa3HbII KUCIOPOA U
KHCJIOpPOJIOCO/Iep Kaline ra3oBble cMmecu) npu pgaBiaeHuu no 100 MIla. Pabowass cpema He momkHa
KPUCTAJNIN30BaThCs WIN 3aTBEPEBATh B IPUEMHUKE JaBIICHUSL.

1.14  IIpeob6paszosarenu otHocsTcs k uzaenusMm ['CII (I'ocynapcTBeHHas cucteMa MpOMBIILIEHHBIX
puOOPOB U CPEICTB aBTOMATHU3AIINN).

115 Tlo ycTOWYMBOCTH K MEXAaHUYECKUM BO3JCHCTBUSAM MpeoOpa3oBaTenu  SIBISIOTCS
BUOPOYCTOHYMBBIMH M COOTBETCTBYIOT KiaccuukannonueiM rpynnam L3, V1, V2 no 'OCT P 52931 B
3aBHCUMOCTH OT HCITOJTHECHUSI.

1.1.6 Ilo ycTOWYMBOCTH K KJIMMATHYECKUM BO3ACHUCTBHUAM NpeoOpa3oBaTesid B 3aBUCHUMOCTH OT
Buja ucnoiaHeHus coorseTcTByIOT o 'OCT 15150 rpynnam YXJI3.1, V1, ¥2, T3, TCI1, TB1.

1.1.7 TIlo ycTOMYMBOCTM M TNPOYHOCTH K BO3ACUCTBHIO TEMIIEpATyp OKpYXKarolled cpeasl |
BJI&KHOCTH TpeoOpazoBareny oTHOCATCs K rpynmam B4, C1, C4 mo T'OCT P 52931.

1.1.8 [IpeoOpazoBarenu OTHOCATCA K M3ICIUSAM OJHOKAaHAJIbHBIM, OJHO(PYHKIIMOHAIHHBIM,
BOCCTaHABIIMBAEMBIM H PEMOHTHPYEMBIM TOJBHKO B YCIOBHUSX MPEIIPUATHS-H3TOTOBUTEIIS.

1.1.9 KoHcTpykuuss ¥ mokpeITHE NpeoOpa3zoBaresell 00ecrneunBaloT yCTOMYUBOCTh K MaciaM H
MOIOIIM BELECTBAM.

1.1.10 Ilo cremeHu 3aIIUTHl OT MPOHUKHOBEHMS MBUIM M BOABI MPEOOpPA30BATEIN COOTBETCTBYIOT
rpynmam P54, IP67 mo TOCT 14254.



1.1.11 TIIpeoGpa3oBarenu mnpeaHa3HaueHbI i pabOThl Tpu aTMOCHEpPHOM AaBICHUH OT 66,0 10
106,7 xI1a (ot 498 mo 800 MM pT.CT.) U COOTBETCTBYIOT rpymie ucrnonHeHus P2 mo 'OCT P 52931,

1.1.12 TIIpeoOpa3oBarenu HE colepKaT MaTepHUaOB W BEIIECTB, BPEIHBIX B HSKOJOTHUYECKOM
OTHOIICHUM [UIS 4YEJIIOBEKA M OKPYKAIOMIEW Cpelbl, IMO3TOMY NpPHU OSKCIUTyaTauuu (TPUMEHEHUH),
UCIBITAHUAX, XPAHEHUU, TPAHCIOPTUPOBAHWU U YTWIM3AIMU HE OKAa3bIBAIOT BO3JCWUCTBUSA, OMACHOTO B
HKOJIOTUYECKOM OTHOIICHUH.

1.1.13 TIIpeobpazosaren CJIB-SMART-EXd mnpeanasHadeHbl [isi pabOTBI BO B3PHIBOOIACHBIX
30HaX MOMEUICHUH U HApyXHBIX YCTAHOBOK, B KOTOPBIX BO3MOKHO 0Opa3oBaHHE B3PBIBOOIIACHBIX CMECEH
kareropuii 1A, 1B, 11C rpynmt T1, T2, T3, T4, TS no knaccudukaruu ['OCT 30852.11, TOCT P 30852.5 ¢
coomronennem tpedoBanuii 'OCT 30852.13, rmaser 7.3 ITYD.

1.1.14 CJB-SMART-Ex c MapKHPOBKOM B3PBIBO3AIIUTHI «OEXiallICT5X» UMEIOT
B3pBIBO3ALIMIIEHHOE UCTIOTHEHUE C BHIOM B3PBIBO3ALIUTHI — UCKPOOE30MacHas dJICKTPUIECKast Lenb «ia» u
MOI'YyT TNPUMEHATHCA B cooTBercTBUU ¢ miaBod 7.3 IIYVD, T'OCT 30852.13, T'OCT P 52350.14 Bo
B3pPbIBOOIIACHBIX 30HAX, B KOTOPBIX BO3MOXXKHO 0oOpa3zoBaHHE B3pbIBoonacHbIX cmecei kateropuu |IA, 1B,
IC rpynn T1, T2, T3, T4, T5 no knaccudukauuu [OCT 30852.5, TOCT 30852.11.

1.1.15 TIIapamerpsr CIIB-SMART-Ex — Ui <24 B, Ii < 100 MA, Ci <10 1 ®, L;i < 0,15 mI'=.

1.1.16 TlIpeobpazosatean CIAB-SMART-EXd uMmeroT BHI B3pBHIBO3AIIUTHI «B3PHIBOHEIIPOHHUIIAEMAST
obosoukay ¢ MapkupoBkoir 1o B3pbBo3ammTe «lEXdIICTS5X» W COOTBETCTBYIOT TpPEOOBAHHSIM IIO
TP TC 012/2011, TOCT 30852.0, TOCT 30852.1.
3nak «X» B MapKUpOBKe B3pbIBO3amuThl mpeodpasosareneii CJIB-SMART-Ex u CJIB-SMART-Exd
yKa3bIBaeT Ha 0COOBIE YCIIOBUS IKCILUTYaTallUH

— MOJKITIOYaeMBIi K MpeoOpa3oBareio AaBieHus EXi-NCTOMHEHUS! HCTOYHHUK MUTAHUS JOJDKEH UMETh
uckpobeszonacHsle  snekrtpuueckue 1enu no  ['OCT 30852.10-2002 (MOK 60079-11:1999) w
MCKpOOE30MmacHple mapaMeTpsl  (YpPOBEHb HCKPOOE30MAacHOM JIIEKTPUYECKOM Lenu MW MOArpYIy
ANEKTPOOOOPYIOBAHUS), COOTBETCTBYIOIIME YCJIOBUSM NPUMEHEHHUs mpeoOpa3oBaTelnss JaBlIEHUS BO
B3PBIBOOIIACHOM 30HE;

—Ipu IKCIUTyaTaluu B 30He kiacca 0, mpeoOpa3oBaTenb JaBiieHHs HEOOXoauMmo oOeperatb OT
MEXaHWYECKUX y/IapOB BO n30exkaHue o0pa3oBaHusi GPUKIMOHHBIX UCKD;

— CMOTPOBOE OKHO NpeoOpa3oBatesst JaBJIEeHUs clIelyeT o0eperatb OT MEXaHUUECKUX yIapoB;

— B3pBIBO3AIMTA TNpeoOpa3zoBaTessl JaBJeHUs OOECreuuBaeTCs MPH MaKCUMAIbHOM JaBICHUH B
MarucTpaiy, He MPEBbIAIONIEM 3HaYeHUs, TOMYCTUMOTO Il JaHHOW MOJIEeNH;

— MOHTaX W JKCIUTyaTalusi mpeoOpa3oBaTeisi JaBICHHUS JOJDKHBI HCKIIOYAaTh HArpeB SJIEMEHTOB
KOHCTPYKLIMM IpeoOpa3oBaresieldl BbIIIE TEMIEPaTypbl, JOIMYCTUMOM s 3JIEeKTPo-000pyI0BaHUSA
temmnepatyproro kiacca TS5 mo 'OCT 30852.0-2002 (MOK 60079-0:1998).

ITpu ycranoBke B mpeoOpa3oBaTesb KIEMMHOIO OJ0Ka ¢ 3allMTON OT UMITYJIbCHBIX NEepeHaNnpsKeHui
(xon anexktpoHHoro mnpeoOpaszosarenss OIII, DIIIIT mo mpunoxkeHuto A) mpoBepKa CONPOTUBIEHUS U
npovHocTy u3oisuu HanpsbkeHueM 500 B mo 'OCT 52350.11 ve npoBoauTcs (cpabaThIBaeT 3alUTa).

[Tpumedanue — [IpeoOpazoBaTenu ¢ BUIOM B3PBHIBO3AIIUTHI «MCKPOOE30IaCHAs AIIEKTPHUECKAS 1IETTh) C
koznom OIIIN, DOIIIT B mpouecce M3roTOBICHUS MOABEPTalOTCS MPOBEPKE Ha CONMPOTHBIIEHHE M MPOYHOCTh
n3ossiuu HarnpsbkeHnueM 500 B 0e3 noaxiroueHus ycTpoicTBa 3alluThl OT MepeHanpsyKeHUH.

ITutanue npeodpazopareneit CIB-SMART-EX nommkHO ocyiiecTBIATbECS OT 6apbepoB 6€30MaCHOCTH,
OJIOKOB TIMTaHMs C BBIXOJHBIMH HMCKpoOe3omacHbIMU mensiMu ¢ mapamerpamu Ug <24 B, lop < 100 MA,
Co>0,1 Mx®D, Lo > 0,2 mI['H, umetomue cepTuUKAT COOTBETCTBUSL.

[Mpeoopazoparenu CJIB-SMART-Ex u CJ/IB-SMART-Exd mnpenna3sHadeHsl isi pabOThl  BO
B3pPBIBOOIIACHBIX 30HAaX, B KOTOPBIX MOTYT 0OOpa30BBIBATHCS B3PBIBOOIMACHBIE CMECH Ta30B U IApPOB C
BozayxoMm kateropuu 1A, IIB, IIC rpynn T1 — TS5 mo I'OCT 30852.11. Mexanudeckasi IpOYHOCTb 000JIOUKH
npeooOpazoBarens Exd-ucnomnenust coorBerctByer Tpedoanusm ['OCT 30852.0-2002 (MSBK 60079-0:1998)
yis1 ArekTpoodopyoBanus |l Tpymimbl ¢ BEICOKOH OMAaCHOCTHIO MEXaHMUYECKUX MOBPEXICHUH. Mexanndeckas
NPOYHOCTH 000JI0UKH NpeoOpazoBarens Exd-ucmoaHeHus Mpy HATMYMU KPBIIIKKA CO CMOTPOBBIM OKHOM (OTILISE
CO CBETOJIMOJTHBIM MHIUKATOpPOM) cooTBeTcTBYeT TpeboBanusm ['OCT 30852.0-2002 (MOK 60079-0:1998) mist
anekTpoodopyaoBanus || rpyrnmsl ¢ HU3KOM OMACHOCTHIO MEXaHUYECKHUX MTOBPEKICHUM.



1.1.17 TIpeoOpa3zoBarenu ¢ KoJaMu DOJICKTPOHHBIX TmpeoOpasoBareneit JOIIIT u DIl mo
NPUJIOKEHUI0O A 00eCneunBaloOT 3alUTy NpeoOpa3oBaTeNss NpPU BO3JACHCTBUU TPO30BBIX WM HHBIX
MEePEXOIHBIX MTepeHanpsHKeHul (ucbiTareabHoe Bo3aeiicTBue kiacca Il mo T'OCT P 51992).

1.1.18 CrpykrypHas cxema yCIOBHOTO 00O3Ha4YeHHUs IpeoOpa3oBaTencil JaBIeHUs] H3MEPUTEIbHBIX
MpuBeJIeHa B IPUIIOKEeHUU A 1 Tabmmmax A.1-A.5.



1.2 TexHuueckne XxapaKTEPUCTHKH

1.2.1  OcHOBHbIE TEXHMYECKHE XapaKTEPUCTUKH yKa3aHbl B JTUKETKE HA KOHKPETHBIN
peoOpa3oBaTelb.

1.2.2  TlpeoOpazoBarenn yCTOWYMBBI K BO3JCHCTBUIO MCIIBITATEIILHOTO AABJICHHUS B COOTBETCTBHUHU C
Tabauiel | u BBIIEPKUBAIOT EPErpy3Ky UCTIBITATEIbHBIM JJaBICHUEM B TeUEHUE 15 MUHYT.

[Ipeobpa3oBarenu pa3HOCTH JaBIEHUHW U TMAPOCTATUYECKOrO JABJICHMs MIPOUYHBIE IPU BO3AECHCTBUU
IPOOHOTO JIaBJIEHUS AJIUTEIbHOCTBIO HE Oosee 1 MUHYTBI M FepMETHYHBIE IIPU BO3ACHCTBUM MPENEIBHOTO
JOMyCTUMOT0 pabo4ero n30bITOYHOTO B COOTBETCTBHH C TaOnuuei 2.

Tabnwma 1— BennuuHbl HCOIBITATEIHHOTO JABJICHUS MTPEOOpa3oBaTesei

Bepxawne npenenst m3mepennii (BIIN), MIla| VcnbirarensHoe naBnenue, B % ot BIIU IIpumeyanue
Or 0,01 mo 16 Bximrou. 125 —
Cs. 16 1o 60,0 BKmIOUY. 115 —
» 60,0 > 100,0 » 110 —

IIpuMmeuanus

1 [lns mpeobpazoBaTeneil naBIeHUI-Pa3peKeHIsI BEPXHUH Tpeaes U3MEPEHUs TPUHUMAETCS 10
M30BITOYHOMY JIaBJICHUIO.

2 Jlnst mpeoOpa3zoBaTenieil abCOMOTHOTO aBJeHus ¢ BepXxHUM mnpeaenom Hioke 100 klla
UCHBITATEIBHOE AABJICHUE PABHO aTMOC(HEPHOMY.

3 llns mpeoOpasoBaTesnicii pa3HOCTH JaBJICHUH M THIPOCTATHYSCKOTO JABJICHUS NIEPErPy309HOe
JIaBJICHUE TIOJ]aeTCs B IUTIOCOBYIO Kamepy.

1.2.3  Tabmuna 2 — BennuuHbl NpeAenbHO-A0NYCTHMOTO EPErpy304HOTO M MPOOHOTO TaBICHUS
1151 IpeoOpaszoBareneil pa3HOCTH IaBICHUH U THIPOCTATHYECKOTO AaBJICHUSI.

IIpenensHOE nomycTumMoe
Mogenu npeoOpa3oBarereit pabouee U30BITOUHOE [Ipo6Hoe naBnenue, Mlla
nasienne, MIla

1412 4 6

1420 10 15

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

1530, 1540 4 6

1.2.4  TlpeobpazoBarenay pa3HOCTH JABJIECHUH BBIACP)KUBAIOT MEPErPy3Ky CO CTOPOHBI IUIFOCOBON U
MHHYCOBOM KaMmep B T€UYE€HHE | MHUHYTBI OJHOCTOPOHHUM BO3JCHCTBHUEM JABIICHHS PABHOTO IPEAECIbHO
J0IyCKaeMoMy paboyeMy U30BITOYHOMY JaBieHuI0. J{Js ycTpaHeHHsI BO3SMOXKHOTO BIMSHUS EPErpy3Ku Ha
XAapaKTEpUCTUKH IpeoOpa3oBaTeiel MociIe €€ CHATHS HEOOXOOUMO IPOBECTU MOJCTPOWKY HAudalbHOIO
CUTHAaJA.

1.2.5 BepxHue npeaensl H3MEPEHUH COOTBETCTBYIOT TabIuIle 3.

Taonuua 3-Bepxuue npeaensl u3MepeHuil Mosiesnel mpeoOpa3oBareei.

Psig BepxHHX mpenesioB u3MepeHuit P
M
O0o03Ha4yeHHe Ipeodpa3zoBaTes 0JIeTTh 10 TOCT 22520
1020 2,5; 4,0; 6,0; 10 xI1a
1030 4,0; 6,0; 10; 16; 25; 40 kI1a
1040 25; 40; 60; 100; 160; 250 xITa
[IpeoOpazoBarens 1041 25; 40; 60; 100; 160; 250; 400; 600 xIIa
a0COJIFOTHOTO JTaBIICHHS 1050
CJIB-SMART-A 1051 _ ) _ _ e
CJIB-SMART-Ex-A 0,10; 0,16; 0,25; 0,40; 0,60; 1,0; 1,6; 2,5 MIla
CJIB-SMART -Exd-A 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 x[1a

1120 0,4;0,6;1,0;1,6; 2,5; 4,0;6,3; 10 xI1a
1130 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xIIa
1140 10; 16; 25; 40; 63; 100; 160; 250 kI1a
MpeoGpazosares 1141 25: 40; 60; 100; 160; 250; 400; 600 ITa
M30LITOYHOTO JIaBJICHUS 1150
CAB-SMART-U 1151 0,10; 0,16; 0,25; 0,40; 0,60; 1,0; 1,6; 2,5 MIla
CJB-SMART-Ex-1 2150
CIIB-SMART -Exd-U 1160
1161 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10; 16 MIla
2160
171 4,0; 6,0; 10; 16; 25; 40; 60; 100 MITa
2170
[IpeoOpazoBarens 1212 0,16; 0,25; 0,40; 0,60; 1,0; 1,6 kI1a
Cﬁgflée'\}/l“;‘;“;‘ 5 1220 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10 Ila
- - 12 . . . . . . .
CIIB-SMART-Ex-B 30 1,6; 2,5; 4,0; 6,0; 10; 16; 25; 40 xIla
CIIB-SMART -Exd-B 1240 10; 16; 25; 40; 60; 100 I1a
Paspexxenus Pyr):
1312 0,125; 0,2; 0,315; 0,5; 0,8 xIla
M30bITOYHOrO JaBJICHUS:
0,125;0,2; 0,315; 0,5; 0,8 xIla
Paspexxenus Pyr):
1320 0,5;0,8; 1,25; 2,0; 3,15; 5,0 xIla
H30BITOYHOrO JaBIICHUS:
0,5;0,8; 1,25;2,0; 3,15; 5,0 xl[la
Paspexxenus Pyr):
IIpeoOpazosarens 1330 2,0; 3,15; 5,0; 8,0; 12,5; 20,0 xI1a
AaBJICHUA-PA3PCIHKCHUS H306ITOYHOrO JaBIICHUS:
CJIB-SMART-IB 2,0; 3,15; 5,0; 8,0; 12,5; 20,0 xI1a
CI[B'SMART'EX'I/IB Pa3pe)KeHH;{ Pg(—):
CIB-SMART -Exd-1B 1340 12,5; 20,0; 31,5; 50,0; 100 xI1a
H30BITOYHOTO JaBICHUS:
12,5; 20,0; 31,5; 50,0; 60; 150 xIla
Pazpexxenus Pq-): 31,5; 50; 100 xI1a
1341 M30BITOYHOTO JIaBIIEHHS:
31,5; 50; 60; 150; 300; 530 xIIa
1350 Pazpexenns Pqn-): 50; 100 kIla
1351 M30BITOYHOIO JaBIEHMS:
50; 60; 150; 300; 530; 900 kIIa; 1,5 MITIa;
2350 2.4 MITa
1412 0,16; 0,25; 0,40; 0,6; 1,0; 1,6 xI1a
1420 0,63:1,0; 1,6; 2,5; 4,0; 6,3; 10 kIla
Hpeo6pasoBaTenbv 1430 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xIla
PasHOCTH JaBJICHUN 1434 AR AN R2 1A 1A A&
CJIB-SMART /1 i 16 25 4i0’ 63 .10, 1?, 25j 40 xITa
CIB-SMART -Ex-I|/T 10; 16; 25; 40; 63; 100; 160; 250 xI1a
CJIB-SMART -Exd-J1J1 1444 10; 16; 25; 40; 63; 100; 160; 250 xI1a
1450 0,10; 0,16; 0,25; 0,40; 0,63; 1,0; 1,6 MIla
1460 0,63; 1,0; 1,6; 2,5; 4,0; 6,3; 10; 16 MIla




I[IpeoGpazoBarens 1530 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xI1a
FPI,I[pOCTaTI/I‘IeCKOFO JaBJICHUA
CIAB-SMART -II 1540 10; 16; 25; 40; 63; 100; 160; 250 kIla
CJIB-SMART -Ex-JII"

1.2.6  IIpeoGpa3zoBarenu SBISIOTCS MHOTOIpPENEIbHBIMUA U MOTYT OBITH HACTPOEHBI Ha PsIJi BEPXHUX
MpelejoB WM Juana3oHoB wm3MepeHuid B coorBercTBUU ¢ ['OCT 22520 wim HecTaHIApTHBIN.
[IpeoOpa3zoBarenu Takke JOMYCKAIOT HACTPOMKY Ha CMEIIEHHBIN [uana3oH U3MEepeHui.

1.2.7 Ilpemenbl gomycKaeMOW  OCHOBHOM TNPUBEIACHHOW TOTPEIIHOCTH Y  yKa3aHbl B
tabmunax 4-9. Bapmanus BeixomHoro curHama He npesbimaer 0,5y, Ilpemensl  momyckaemoi
JIOTIOJIHUTEIBHOW  MPHUBEIEHHON MOTPEIIHOCTH, BBI3BAHHOW H3MEHEHHEM TEMIEPaTyphl OKPYXKAIOUIETo
BO3/yXa, YKka3anbl B Tabmuie 10.

Tabnuua 4 — [Ipeaenst qomyckaeMoil OCHOBHON MPUBEIEHHON MOTPEIIHOCTH
npeoOpasoBareneit, uckimodas moaenu 1020, 1030, 1112, 1212, 1312, 1412, 1141, 1341, 1240

Kon npenenos [Ipenens nonyckaemMol OCHOBHOM MPUBEACHHON MOTPEUIHOCTH Y, % OT
JIONYCKAeMOi BIIN
OCHOBHOM
HpHBeHCHHOﬁ Pmax/3 < PB < Pmax Pmax/lo < PB < Pmax/3 Pmax/25 < PB < Pmax/lo
MOTPEUTHOCTH
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0,5 +1,0
[Ipumeyanus
1 Pmax — MakcuManbHBIA BEpXHHUH Mpeesl U3MEPEHUH JIIsl COOTBETCTBYIOIIEH MOAUPUKALIUN
npeoOpa3oBaTes;
2 P — BepxHHII TIpeie U3MEPEHUH, Ha KOTOPBI HACTPOCSH MpeoOpa3oBaTellb.
3 Mopenu 1041, 1050,1051, 2050 He BBIMyCKalOTCA C KOJOM MPENEIOB AOMycKaeMou
OCHOBHOM npuBeaeHHoM norpeutHocty 010.

Taonxuma 5— Ilpenenst ronyckaeMoil OCHOBHOW MPUBEIEHHON MOTPEIIHOCTH MpeodpazoBarenen
mozenu 1020

Kon mpenenoB nomyckaemoit [Ipenensl nomyckaeMol OCHOBHOM IPUBEICHHOMN
OCHOBHOW NPUBEICHHON MorpemHocTH y, % ot BIIN
MOIPEIIHOCTH 10; 6 xIla 4; 2.5 xlla

050 +0,5 +1,0

Tabnumna 6— [Ipenenst tomyckaeMoit OCHOBHOM NMPUBEACHHON MOTPEITHOCTH peodpazoBaTeneit
mozenu 1030

Kon npenenos nonmyckaeMoi [Ipenensr nomyckaeMoil OCHOBHOM MPUBEICHHOM
OCHOBHOM IIPUBEICHHON NOrpemHocTy ¥, % ot BIIN
MOTPENTHOCTH 40; 25kl 1a 16; 10; 6 xI1a 4 xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0




Tao6nanwuma 7— Ilpenenst monyckaeMoil OCHOBHOW NMPUBEICHHON MOTPEITHOCTH MTpeoOpazoBaresnei

mozeneit 1112, 1212, 1412

Kon npenenos nonyckaeMon
OCHOBHOW NMPUBEACHHON

[Ipenensl nomyckaeMoi OCHOBHOM MPUBEICHHOM
norpenHocTy y, % ot BIIN

MOTPEIIHOCTH 1,6; 1,0 xI1a 0,6; 0,4 xIla 0,25; 0,16 xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tab6nuua 8— Ilpenenst tonyckaeMoi OCHOBHOM MPUBEACHHON MOTPEITHOCTH TpeodpazoBaTeie

mouenu 1312

Kon npenenos nonyckaeMoun
OCHOBHOM NMPUBEACHHON

[Ipenensl nomyckaeMoi OCHOBHOM MPUBEICHHOM
norpemHocty y, % ot BIIN

MOTPEUTHOCTH +0,8; +£0,5 xIla +0,315 klla +0,2; £0,125 klla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tadonunma 9 — [lpenensr qomyckaeMoi OCHOBHOW MPUBEACHHON MOTPEIIHOCTH
npeoOpasoBareneit moaenei 1141, 1341, 1240

HpHBeHeHHOﬁ MMOTpCITHOCTH

Kon npenenos nonyckaeMoi OCHOBHOM

[Ipenenbl nonmyckaeMoi OCHOBHOM MPUBEIECHHON
norpenHoctu y, % ot BIIN

Pmax/]o SPB < Pmax

Pmax/25 SPB < Pmax/lo

015 +0,15
025 1025 0.5
050 +0,5 +1,0

Taonuuma 10 — [Ipenenst fonyckaeMoil 1OMONMHUTENBHONW IPUBEACHHON MOTPETHOCTH
npeoOpa3zoBareneil, BbI3BaHHON U3MEHEHHEM TEMIIEPATYPhI OKPY’KaIOLIEro BO3IyxXa

Kox npenenos nonyckaemon
OCHOBHOM NPUBEICHHON
MOTPELTHOCTH

[Ipenensr nomyckaeMon TOMOIHUTEIBHON MPUBEAECHHON
MOTPEITHOCTH J4, BBI3BAHHOW M3MEHEHHEM TEMIIePATYpPhl
OKpYy’KamlIero Bo3ayxa Ha kaxaele 10 °C, % ot BII1

Pmax/lo S PB S Pmax

Pmax/ZSS PB < Pmax/lo

010, 015, 025

i(0,05 + 0,0SPmax/ PB)

050

+(0,1 + 0,05Pmad P)

i(O,l + 0,04Pmax/ PB)

1.2.8  IlpeoOpazoBarennm  UMEIOT

JUHEHHO-BO3pacTaONlyl0  WIH  JUHEHHO-yObIBAOIIYIO

3aBUCHUMOCTDb BBIXOJHOI'O aHaJIOIOBOT'O CHI'HaJla OT BXOJHOI'O JaBJICHUA. HpeoGpa30BaTem/1 PasHOCTU
HaBJ'IeHI/II\/'I MOTYT UMETb 3aBUCUMOCTb MNPONOPHHOHAIIBHYIO KOPHIO KBaApaTHOMY OT BXOHHOI\/'I BCJIIMYHUHBI —

pa3sHOCTU JIaBIICHUI.

1.2.9 HomuHaibHas cTaTHYecKas XapaKTEPUCTUKH IPEOOpa3OBaHUS C JUHEHHO-BO3PACTAIONICH
3aBHCHMOCTBIO aHAJIIOTOBOTO BBIXOJIHOTO CHTHAJIA OT BXOJHON H3MEPSIeMOI BEIMYUHBI COOTBETCTBYET BHUILY:

Y=Yu+

(YB—YnH)

(PB — PH) (P = Pu),

rjie Y — 3HaueHUE BBIXOJAHOTO JICKTPUUYECKOTO CUTHATIA, MA;
P — 3nadenne n3mepsieMoit hu3mIecKoi BemnanHbl, Klla;

Yu, Y — cooTBeTcTBeHHO HIXKHEe (4 MA) n BepxHee (20 MA) mipeenbHbIe 3HAYCHHSI BBIXOIHOTO CUTHANIA;
P, Ps — cOOTBETCTBEHHO HIKHUN M BEPXHHUI Npeenbl u3Mepenui, klla.

(1)



HomuHanpHass cratuueckas XapaKTEpPUCTHKH TpeoOpa3oBaHMsl C  JIMHEHHO-yOBIBaromen
3aBUCHUMOCTBIO aHAJIOT'OBOI'O BBIXOAHOI'O CUTI'HaJIa OT BXOIIHOfl H3M€p51€MOI>'I BCJIMYHHBI COOTBETCTBYCT

BUTTY:
Y=YB—? (P — Pn), @)

Hcnonb3oBanubie B popmyie (2) 0003HaUCHUS aHATOTHYHBI 0003HaYeHUAM (hopmyibl (1).
HomunasnpHas craTudeckas XapakTepuCcTHKa ¢ (YHKIUEH NpeoOpa3oBaHUsl BXOIHOW H3MEpsAeMOit
BEJIMYHMHBI 110 3aKOHY KBaJIPaTHOTO KOPHS COOTBETCTBYET BULY:

P
Y =Yu+ (Y8 —YH) |—, 3)
PB

rae P — BxonHas u3MepseMas BeIMYHMHA — Pa3HOCTh AaBjiacHHMiA, Klla;
OCTaJIbHBIE MTApaMETPBI — TO XKe, 4TO B popmylie 2.
IMpumeuanue: BeixoaHoit curnan usmensercs auHeitHo B quanasone 0 < P/Ps < 0,02.

1.2.10 Dmnexrtpuueckoe mnutanue mnpeodpazosareneii CAB-SMART, CIAB-SMART-Exd nomkHO
OCYILLIECTBIATHCSI OT UCTOYHHMKA HANPSKEHUs TOCTOSIHHOTO TOKA C BBIXOJHBIM HampspkeHueM ot 14 1o 42 B
(mnms CAB-SMART-Ex ot 14 no 24 B), or 18,5 nmo 42 B npu wucronb3oBanuu MU(POBON CBS3U TI0
nporokoiay HART®, (mis CAB-SMART-Ex ot 18,5 1o 24 B npu UCMoOIb30BaHUH ITUPPOBOH CBSI3U IO
nporokoity HART®). HomuHansHOE 3HaYCHUE HANPsDKEHHS TUTaHKs Tipeodpa3oBateneii 24 + 0,5 B.

1.2.11 Tluranue mnpeobpazoBareneit C/IB-SMART-EX #0mKHO OCYyHIECTBIATBCS OT OapbepoB
0e30macHOCTH, OJIOKOB NMHUTAHUS C BBIXOJHBIMH HCKpoOe3omacHbIMH Lemnsimu ¢ napamerpamu Up < 24 B,
lo <100 MA, Co > 0,1 Mx®D, Lo > 0,2 MI'H, nMeronux cepTudUKaT COOTBETCTBHS.

VcTouHMK mHTaHWsI, WCHOJB3YyeMBIH JUIi TUTaHUS B OKCIUIYaTallMOHHBIX  YCJIOBHSAX
npeodpazosareneii (kpome CIB-SMART-EX) noimkeH yI0BIeTBOPATH CIEIYIOIIUM TPEOOBAHUSAM:

— comnpoTuBieHue uzoisaiuu He meHee 100 MOwm;

— BbLIEpKUBaTh HcmbITaTenbHoe HampsbkeHne 500 B mpu mpoBepke aneKTpuuecKoin
MIPOYHOCTHU M3OJISIIHH;

— myJbcanus (BOMHAs aMIUINTY/a) BBIXOJHOTO HaNpsDKEHUs He JAO0JDKHA npesbimath 0,5 %
OT HOMHMHAJIBHOTO 3HAUEHHS BBIXOJHOTO HANPSDKEHUS MPU YacTOTE€ TAPMOHMYECKHX COCTABIISIONINX, HE
npessimaroment 500 I'm.

CxeMbl ~ BHENIHMX  DJIEKTPUYECKHX  COCAMHEHWH  mpeoOpasoBarenell  TNpHBENEHBl B
IIpUIIOKeHUHU B.

1.2.12 CompoTHuBiieHHe Harpy3ku (BKIIOYas CONPOTHBICHHE JMHUHM CBSI3M) JIOJDKHO OBITH B
npenenax oT Ryms 10 Ruake. Ruaxe OTIpeaensgercs no popmyie:

R, =1 (@)
0,02
rae U — HanpspKeHHe MUTaHus npeodpasosarens, B.
Rwie = 0 mpum otcyrctBun mmdpoBoit cBs3um 1o nporokony HART®, Ry = 250 Om mpu eé
UCIIOJIb30BAHUH.

1.2.13 TloTpebasiemas MOLTHOCTH MpeoOpazoBaTeeii:
— g CJIB-SMART-ExX — ne 6omee 0,8 Bt
— s CAB-SMART u C/IB-SMART-Exd — ne 6onee 1,0 Bt
1.2.14 BpeMms BOCCTaHOBJICHHS aHAJIOTOBOTO curHanma mpeodOpasoBareneii CJIB-SMART mocie
IpepbIBaHUs MUTaHUS Ha BpeMs He Oosiee 20 MC He MPEBBIIIALT S5 MC.
1.2.15 [TIlpenenbHbIC OTPAaHUYCHHUS BBIXOHOTO CHTHAJIA IPEOOpa30BaTEIICH:
- HIKHee 3HadueHue: 3,76 £ 0,02 MA;
- BepxHee 3Hayenue: 21,6 £ 0,02 MA.
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1.2.16 TIlpm ckaukooOpa3HOM HW3MEHEHWW HaNpsDKCHWs NHUTaHuss Ha 1 B oT ycTaHOBIEHHOTO
3Ha4YeHHUs1 3a BpeMms He Oosee 50 MC BBIOPOC BBIXOAHOTO CHTHaia He mpeBbimaer 1,5 % or nmamasona
M3MEHEHHUS BBIXOJHOTO CUTHAJIA MPOI0JLKUTENBHOCTHIO He Ootee 1 c.

[Tynbcarus BBIXOIHOTO CUTHANA B quana3zoHe 9actoT oT 0,06 1o 5 ' BKIFOYUTENHHO HE MPEBBIIIACT
3HayeHuid 0,7y. Ilynbcanusi aHAJIOrOBOTO BBIXOJHOTO CHUTHaJa B JWAaNa3oHE 4acToT OT 5 70 10% I'u me
npessimaet 0,25 % ot BITH.

1.2.17 Tlo creneHu 3alUThl OT MPOHUKHOBEHHUS MbUIM U BOJABI IPE0Opa3oBaTEIN COOTBETCTBYIOT
rpynmnam P54, IP67 o TOCT 14254.

1.2.18 [IIpeoOpa3oBarenu YCTOWYHMBHI K BO3JCHCTBUIO TEMIIEPATYpPhl OKPYXKAIOIICH CpeIbl 10
tabymie A.3 IpUIOKEeHUs A B 3aBUCUMOCTH OT HCIIOTHCHHUS.

1.2.19 TIIpeoOpa3oBarenu YCTOWYMBBI M IPOYHBI K BO3JICHCTBHIO CHUHYCOHWJAJIBHBIX BHOpaIuii B
cooTBeTcTBUM ¢ Tabmumer 11. HampaeneHue BuOpanuu JODKHO COOTBETCTBOBATh YKAa3aHHOMY B
NpUJIokKeHuu b.

Tao6nuna 11 — YcToWYUBOCTH K BO3/ICHCTBUIO CHHYCOUIATILHOM BUOpaLMK
Hcnomaenue 1o

I'pymnmna Hcnonuenus npeobpazoBareneit BUOPOYCTOMUNBOCTH
o ['OCT P 52931
1 CAB-SMART wmogneneit 1112, 1212, 1312, 1412 L3
2 CAB-SMART wmogneneit 1020, 1030,1040, 1120, V1

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

[Ipenensl gomyckaemMol JOMOJHUTEIRHOM MPUBEAECHHOM MOTPEINIHOCTH, BBI3BAHHOM BO3IEHCTBUEM
BuOpanuu, B % ot BII, He TOIKHBI IPEBBINIAThH CIEAYIONUX 3HAYCHUH:

= ko )
B
rie Pmax — MakcuManbHbIN BepXHU Mpeien n3MepeHus Mojienu npeodpasosareds, klla;
Pg — ycranosnennsiit BI1U, kI1a;
k — ko3¢ dunuent, pausiii 0,25 % st mozaeneit rpymm 1,2;
0,1 % nyst Mmoneneit rpynmsi 3.
1.2.20 TIpeodpazoBarenu CIB-SMART-Exd ycToitunBbl kK BO3JCHCTBUIO yaapa.
1.2.21 Tlpenensl JOMONHHUTEIBHOW TPHUBEACHHON TOTPENTHOCTH TIpeoOpazoBaTesiell pa3HOCTH
JaBJIEHUM ¥ T'MAPOCTATHYECKOTO JaBieHHs IPU JIByXCTOPOHHEM HArpy>KeHUH paboyuM HU30BITOUHBIM
nasienuneM, % ot BIIH:

Pmax
—Kf. . 6
vy = Kf - Ppac-——, (6)
roe Kf mg monenu 1412 +0,2%/1 MIla
Kf ms momenn 1420 +0,08%/1 MIla
KF uist Moztesteii 1430, 1434, 1440, 1444, 1530, 1540 +0,04%/1 MIIa
Kf mns moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3nauenue paboyero uzObiTounoro gasieHust, Mlla;
Pmax — makcuManbHbIil BepxHuil npenen nuzmepenus, MIla;
PB — BepxHwMii mpeen n3MepeHui, Ha KOTOPBIM HaCTpoeH mpeodpazoBateins, MIla.
1.2.22 Tlpeobpa3oBareiy yCTOMUMBBI K BO3JCHCTBUIO HHYCTPUATIBHBIX TOMEX:
— 10 I'OCT 30804.4.4, creneHn ;KeCTKOCTH 3;
—10 I'OCT P 51317.4.3 B nonoce yactot 80—1000 MI'11, cTenieHb JKECTKOCTH 3;
—1no I'OCT 30804.4.2, cteneHb KeCTKOCTH 4;
—no I'OCT P 51317.4.6, creneHb *KECTKOCTH 3;
—10 I'OCT P 50648, crenneHb )KECTKOCTH 5;
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—1n0 I'OCT P 50649, cTeneHs )XeCTKOCTH 5;

—1n0 I'OCT P 50652, crenenp XeCTKOCTH 5;

— 1o 'OCT P 51317.4.5, creneHp KECTKOCTH 2 MPHU IMOJIa4ye MOMEXH IO CXEME «IIPOBOA-TIPOBOI» U
CTCTIEHh KECTKOCTH 3 TpU Tojade ITIOMEXH [0 CXeME «IIpoBOJ-3eMiisi». Kputepuil KadecTBa
GyHKIIMOHUPOBaHUS — A.

JlomoyiHUTEbHASI TTOTPEIIHOCTh TPeoOpazoBaTeNiel, BbI3BaHHAsS BO3JCHCTBHEM WHIYCTPUAIBHBIX
MOMEX, BhIpaKEHHAs B MPOLEHTaX OT JMAana30oHa U3MEHEHUs BBIXOJIHOTO curHaina, He mnpesbimaeT 20 % oT
MPEIeTIOB JOIYCKaeMO OCHOBHOW MOTPEIIHOCTA U HE HOPMHPYETCS.

1.2.23 IIpeoGpa3oBarenn COOTBETCTBYIOT HOpMaM MOMEXO03MHCCHUH, YCTAHOBJIEHHBIM JUIs Kiiacca b o
I'OCT P 51318.22.

1.2.24 TIpeoOpa3zoBareii UMEIOT BHEIIHIOK KHOIKY, PACIOJIOKCHHYIO Ha KOpIyce, ISl CMEIICHUS
XapaKTePUCTHKU Tpeodpa3oBaTelis JaBlIeHUS (KATHOPOBKA «HYJIS») OT MOHTXKHOTO TIOJIOKEHUST HA 0OBEKTEe
WM CTaTUYECKOTO JaBJICHHUS.

1.2.25 Hactpoiika u ymnpaBieHue npeodpaszoBareieM ¢ HUPPOBBIM HHIHUKATOPOM OCYIIECTBIISETCS
KHOIKaMHU, PAacCIOJIOKEHHBIMH Ha KOpIyCe WHIUKATOpa M TUCTAHIIMOHHO MPH IMOMOIIU YIPABIISAIOIIETO
ycTpoicTBa, nogaepxkuarmiero HART®-nporokon, a muist mpeodpa3oBaTeneit 1aBiieHust 0€3 BCTPOSHHOTO
U(POBOro HMHIAMKATOpPA YCTPOMCTBA TOJBKO AMCTAHIIMOHHO MPHU IOMOIIM YIPABISIOIIETO YCTPOICTBA,
noaaepxkuparoniero HART®-nporoxoi.

1.2.26 Wuoukatop, BXOIAIIMH B COCTaB NpeoOpa3oBaTeis, HMMEET JBa pPEeKUMa pabOThl —
M3MEpEHUS M YCTAHOBKH M HACTPOUKH MTapaMeTPOB.

1.2.27 B pexume u3MepeHus Ha MHIAUKATOpE 0TOOpaskaeTcs:

— 3HAYEHUE JABJICHUS B YCTAHOBJIEHHBIX IIPU HACTpOMKe enquHuLax B npeaenax ot munyc 0,015 no 1,1

JUarna3oHa U3MEHEHUs CUTHANA;

— YCTaHOBJICHHBIC SIUHUIIBI U3MEPCHHUSI IABJICHHUSL.

1.2.28 [Ilpu Hapymenusix B pabore mpeoOpa3oBaTenss oToOpaxaemas HWH(OpPMaLUS WHAUKATOPOM
npuBe/ieHa B Tabwiie. 12.

Taonuua 12— OrobOpaxkaemas HHGOpMaLKs NPy HApYLIEHUAX B paboTe mpeoOpa3oBaTens

CuMBOJIIBI Ha TUGPOBOM
p CopnepxaHue pexuma

WHJIUKATOpE

ﬂz I; iﬂ |:| H3mepsieMoe naBiieHMe Pp BBIXOJUT 3a BEPXHUH mpenen,
LU yKa3aHHbIH B 11.1.2.27)

|: |;| :| |;| [lepenonuenue WHIUKaTOpa BCJIEICTBHE HEIPaBUIBLHO
(N[ NININ) BBIOPAHHBIX €IMHULL M3MEPEHUS

HL ‘ =-H -H =-H OTka3 aHaJI0TOBOM YacTH

=-x =-H -% =-H Hapy1iienue cBsA3M € IIATON MHAWKATOPA

I N
LU yKa3aHHbIN B 11.1.2.27)

N3mepsemoe nmaBineHue P BBIXOAUT 3a HWKHUWA Mpened,
H

o)

1.2.29 VYcraHoBka W HACTpOWKa MapaMeTpOB C IOMOIIBIO KHOMOK HMHIUKATOpPa MOXET OBITh
BBITIOJTHEHA TOJIBKO BO B3PBIBOOE30MAaCHO 30HE B cooTBeTCTBUU C [Ipunoxenuem E.

1.2.30 Bpems ycpennenus (aemripupoBaHUs) BBIXOJHOTO CHTHaJa MpeoOpasoBarenieii MOXET OBITh
BeIOpaHOo noTpeduTenem u3 crienyromiero psna: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.

1.2.31 JlomonHuTENbHAS MOTPENIHOCTD, BhI3BAHHAS IUIABHBIM MU3MEHEHUEM HAMPSDKEHUS TMUTAHUS U
BO3JICHICTBUEM BHEIIHETO TIEPEMEHHOTO MAarHUTHOTO T0Jis HanpsikEHHOCTRIO 400 A/M, wacrotoit 50 't umu
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BHEIIHETO TOCTOSIHHOTO MAarHUTHOTO Toyis Hampsuk€HHOCThIo 400 A/m, He mpeBwimaer 0,2 oT mpenena
JIOITYCKAaeMOM OCHOBHOM MOTPEITHOCTH U HE HOPMHUPYETCSI.

1.2.32 TIpeoOpa3oBarenu HE BBIXOJAT U3 CTPOS MPU OOPBIBE BBIXOIHOTO IIEMH IpeoOpa3zoBaresel, a
TakKe TPU T0J1a4e HAMPSDKEHUST TUTaHHUST 0OpATHON TOJSPHOCTH U KOPOTKOM 3aMBIKAHUH BBIXOJTHOW IEMTH
npeoOpa3oBarelei.

1.2.33 IIpouyHocTh H3ONSIUM ¥ CONPOTUBICHHWE JJCKTPHUSCKUX Ilemei mpeoOpa3oBareneit
npuBeIeHbI B TabauIe 13.

TaOnuuna 13 — Bua u 3HaYeHHE UCHBITATEIBHOTO HANPSIKEHUS MIPU MPOBEPKE DIEKTPUUECKOM
IIPOYHOCTHU U30JIALUH, JIEKTPUUECKOE CONTPOTUBIICHUE U30JIALUU

JlelicTByrolee 3HaYECHUE
UCIBITATEIbHOTO HAPSHKEHUS
nepeMeHHoro Toka yactoroit 50 I'n
. HopMbI 551eKTpruecKoro cornpoTUBICHUS
MPAKTUYECKH CUHYCOUAAIbHON
n3oanuu, MOM, He MeHee
¢bopmbI ¢ KOAPPUITIEHTOM
Hcnonuenu
. amruinty el He Xyxe 1,414 + 0,099,
B a2, He meree
npeoOpa3oB on
aTens . IIPH BEPXHEM P .
MIPH OTHOCUTEIHHON OTHOCHUTEILHOM
B B 3HAYCHUU
HOPMATBHBIX | o RHOCTH 95+3 HOPMATBHBI | TIpefienbHoit | oo (O &
p % u Temmeparype p P . 3)%mu
YCIOBUSX o X YCIIOBUSX paboueii
35+5°C Temmeparpy | TEMIEPATYDE
patp 35+ 5)°C

HesspriBoza

IIUIICHBIC 300 240 100 20 5
WCTIOJTHEHUS
B3psiBo3amu

IIEHHBIE 500 — 100 — —

WCTIOJTHEHUS

1.2.34 TabapuTHBIC M YCTAaHOBOYHBIE pa3Mephl Ipeodpa3oBareseil MpUBEICHBI B MPHIIOKeHNH b.

1.2.35 Cpennss HapaboTka Ha oTKa3 ajs npeodpazopareneit C/IB-SMARTHe menee 157000 u.

1.2.36 Cpemnuii cpok ciyxObl mpeoOpa3zoBareseil He MeHee 14 JeT, KpoMe IKCIUTYaTUPYEMBIX TPH
U3MEPEHUHU MapaMeTpOB arpecCUBHBIX Cpell, CPEeIHUH CpOK CIyKObl KOTOPHIX 3aBUCHT OT CBOMCTB
arpecCUBHOMN Cpebl ¥ YCIOBUH SKCIUTyaTallly.

1.2.37 TIlpeobpa3zoBarenn ¢ KOJaMH OJJIEKTPOHHBIX mpeodOpasosareneit Il u Il mo
NPUJIOKEHNI0O A 00eCneunBaIOT 3alluTy TNpeoOpa3oBaTeNisi NMPHU BO3JCHCTBUU TPO30BBIX WM HWHBIX
NEPEeXOAHBIX TEpPEeHANPSHKCHUH KOMOMHHMpPOBaHHOW BOMHBI 1,2/50 MKC. ¢ MakCHUMalbHBIM 3HAauE€HUEM

HarnpspkeHus 6 kB u 8/20 MKc. ¢ MakCUMaJdbHBIM 3HaU€HHEM Toka 3 KA (MCHBITaTebHOE BO3JICUCTBHE
kiacca Il mo 'OCT P 51992).
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1.3 KommiekTHOCTh peoOpa3oBaTeei

1.3.1  KoMmekTHOCTh IpeoOpazoBareneii npuBeacHa B Tadbmuie 14.

Taonuua 14 — KommiektHocTs peoOpa3oBaTeneit

HanmenoBanue O06o3HaueHne KH(;J;" [Ipumeuanue

1. Hpeo6pa30BavTeJIL JABJICHHUSI ATEP.406239.001-33 1 HcronHeHue u

M3MEPUTEIBHBIN 0003HaYeHHE B

2. DTHKETKa AI'bP.406239.001-33 OT 1 |cOOTBETCTBHH C 3aKa30M

3. MeToauka noBepku MIT 95-221-2013 1 Ha 100 mrr. mm B omuH
aJipec, WiM 10 3aKa3y

4. PyKOBOJICTBO IO 3KCIUTyaTalluu AI'BP.406239.001-12 PD 1 Ha 100 mrr. mm B omuH
aJipec, WM 10 3aKa3y
Jlns CAB-SMART-Exd

5. Ceptugukar cooTBETCTBUS (KOMHUS) — — |(Ex) B Mpmioskenusx PD

1.4 VYcrpoiictBo u pabota mpeodpazoBaTeneit

1.41  KoHCTpyKTHBHO mpeoOpa3oBaTelib COCTOUT M3 MEPBUYHOrO MpeoOpazoBaTess MAaBJICHUS U
3JIEKTPOHHOTO 0JI0Ka 00pabOTKH CUTHAJIOB.

142 Ilpunuun pedicTBus TpeoOpa3oBaTeieii OCHOBAaH Ha TEH30PE3UCTUBHOM d(ddekre B
MOJIYIIPOBOTHUKOBOM UYYBCTBUTEIIBHOM 3JieMeHTe. [1oa BO3/elCTBHEM H3MEpsieMON BEIMYMHBI MeMOpaHa
nedopMupyeTcs, BbI3bIBas W3MEHEHHE COMPOTHUBIEHUS TEH30PE3UCTOPOB UYBCTBUTEIBHOTO JJIEMEHTA, a
BCJICJICTBHE 3TOTO, W3MCHCHHE BBIXOJHOTO JJICKTPUYECKOTO CHUTHANA. OIJEKTPUYCCKUH  CUTHAJ
npeoOpasyeTcss  aHaNOro-mUQpoBbIM  mpeolOpa3oBaTeneM B HUGPOBOH  KOA, MPOMOPLHUOHATBHBIHA
MIPHJIOKEHHOMY JaBiieHuto. [{udpoBoit kon nmepempaercs Ha nupPoBOe MHIAUKATOPHOE YCTPOHCTBO, a TAKKE
Ha YCTPOHCTBO, (hopmupyroliee YHUPHUIIMPOBAHHBIA aHAIOTOBBIN U IU(POBOI BHIXOJIHON CUTHAIBI.

1.4.3 Tlnatel SJEKTPOHHOTO OJIOKA YCTAaHOBJICHBI B Kopmyce. I 3amyThl OT BO3JCHCTBUN
OKpY>KaroIen cpebl Ha TUIaThl HAHOCUTCSI MHOTOCJIONHOE 3alllUTHOE MOKPBITHE.

1.5 MapkupoBka

1.5.1 Ha xopmyce npeoOpa3oBaTenieil ycTaHaBIMBAIOTCS TaOJIMYKH ¢ HAAMUCSIMU B COOTBETCTBUH C
K:

- HAaMEHOBaHUE CTPAaHBI, I7I€ U3TOTOBJIEHO TEXHUYECKOE CPEJICTBO;

- enuHbIN 3HaK oOpatmenust TP TC;

- TOBapHBIM 3HAKOM HJIM HAUMEHOBAHHEM MPEIIPUSTHSI-U3TOTOBUTEIIS,

- HAaMEHOBaHWEM U (UJIM) TUTIOM MpeoOpa3oBaTenei;

- TIOPSAKOBBIM HOMEPOM IpeoOpa3oBarTesiell o CUCTEME HyMepalluu IpeanpUsITUSI-U3TOTOBUTEIIS;

- J1aTOW U3rOTOBJICHHUS;

- st CAB-SMART-Exd, momonHUTENsHO: MapKHpOBKa B3PHIBO3AIIUTHI, 0003HAYEHHWE OpraHa Iio
cepTH(UKaAIMK, HOMEp cepTUdUKaTa, nuana3oH padouux Temmeparyp -61°C < t, < +70°C, cneunanbHbIi
3HaK B3phIBOOE30MACHOCTH, CTEIIEHb 3allUThl OT BHEIIHUX Bo3aeiicTBuii mo 'OCT 14254;

- st CIB-SMART-EX, mOMOJTHHATENEHO: MapKHpPOBKA B3PHIBO3AIIUTHI, 0003HAUYEHHE OpraHa o
cepTH(UKAIMU, HOMEp cepTU(HKaTa, TUana3oH padboynx TeMnepaTyp, HallpspKeHHe MUTaHUs, TOK, EMKOCTh
Kabens, MHIYKTUBHOCTh W TOTpedisieMas MoIHOCTh: —61°C < t, < +70°C, Ui < 24 B, | < 100 MA,
Ci <10 O, Li<0,15MIH, Pi < 0,8 Br, — a Takke crnenuuaibHbId 3HAK B3PHIBOOE30MACHOCTH, CTEICHb
3aIUTHI OT BHEIIHUX BO3AECHUCTBUNA B cOOTBETCTBUH ¢ ucroiiHenneM 1o ' OCT 14254,
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1.5.2 3nak yrBepkneHuss tuma CH HaHOCATCA WM3rOTOBUTEIEM HA THUTYJIbHBIA JIUCT JTHKETKH
TUnorpa)ckuM CcrnocoOOM M Ha TaOIWYKy, NPUKPEIUICHHYI0 K KOpIyCy NpeoOpazoBaTels Ja3epHbIM
crocobom.

1.5.3 Orrucku xneiim OTK u3roToBuUTEns W MOBEPHUTENS CTABITCS B COOTBETCTBYIOIIHME Pa3feiibl
STUKETKHU.

1.6 VYmnakoBka

1.6.1  VYmnakoBka npeoOpa3oBarenell 00ecrednBaeT COXPAaHHOCTh MpeoOdpazoBaTeeil Mpyu XpaHEeHUH
U TPAaHCIIOPTUPOBAHUHU.

1.6.2 Ilepen ymakoBeiBaHuWeM mpeoOpasoBareneil kuciopoanoro ucnonHeHus (K) mpousBoautes
obezxupuBanue M ounctka mo OCT 26-04-2158, dYro mOATBEP)KIACTCS MPOCTAHOBKOW IIITamIia
«O6e3xupeno cornmacHo OCT 26-042158» B macniopTe (3TUKETKE) Ha H3/IEITHE.

1.6.3 IlpumemHuk naBieHus mpeoOpasoBarens KuciaopoaHoro wucrnoiaHeHus (K) 3zamummaercs ot
3arps3HEHUI KOJIMAYyKoOM, a caM IpeoOpa3oBaTeslb MOMEIIASTCS B 3alasHHBIA TOJIMITHICHOBBIA MaKeT.
[Ipuemnuk naBieHus mnpeoOpa3zoBaTelis HE KUCIOPOJHOTO WCIOJIHEHHs JAOIMYyCKaeTcs HE 3allullaTh
KOJITIAYKOM.

1.6.4 Ilpm mocraBke mpeoOpa3oBaTensi ¢ KOMIUIEKTOM MOHTQ)XHBIX 4YacTell (OTBETHOM YacThIO
pa3bemMa) MOCIIeTHUN YIaKOBBIBAETCS OT/IEIBHO.

1.6.5 Bwmecre c npeobpa3zoBaTeisiMH B Tapy YKJIaIbIBACTCS STUKETKA.

2 HCIIOJIb30BAHME 11O HABHAYEHUIO
2.1 DkcrulyaTallMOHHBIE OTPaHUYEHUS

2.1.1 He pomyckaeTcss mNpuUMEHEHHE TMpeoOpasoBareneil [Uisi U3MepeHUs [aBleHUs cpes,
arpecCUBHBIX [0 OTHOIICHUIO K MaTepHallaM KOHCTPYKIIMH IpeoOpa3oBaresieii, KOHTaKTUPYIOIIUM C
U3MEPSIEMOU CPELON.

2.1.2  He nomyckaercss MEXaHWYECKOE BO3JICHCTBHE Ha MeMOpaHy NpHEMHHKAa JaBJICHHUS CO
CTOPOHBI MOJOCTH U3MEPUTENHHOTO OJI0KA.

2.1.3 [Tpu sxcrmyaranuu mpeodpazoBaTesieil HEOOXOIUMO UCKITIOUNTD:

—HakOIUICHHME U 3aMep3aHue KOHJAeHcaTa B pabouMx Kamepax M BHYTPH COCAMHHUTEIHHBIX
TpyOOITpOBOIOB (/17151 Ta3000pa3HBIX CPEICTB);

— 3aMep3aHne, KPUCTAIUTH3AINIO CPE/Ibl WU BBIKPUCTAILTU30BbIBAaHUE U3 HEE OTAETbHBIX KOMIIOHEHTOB
(7151 )KUIKUX cpen).

2.1.4  Tlpu uzMepeHUH NaBIEHHS arpeCCUBHBIX MM KPUCTAIUTH3YIOIIUXCS, a TaKKe 3arpsi3HEHHBIX
cpell OTOOpHBIC YCTPOWCTBA JABJICHHUS JOJDKHBI HMETh pa3JeIUTEIbHBIC COCYIBl WM MEMOpaHbI.
PaznenutensHbie COCY/BI JOMHKHBI YCTAaHABIMBATHCS KaK MOKHO OJMKE K TOUKE 0TOOpa JIaBICHHUS.

2.2 lloaroroBka npeoOpaszoBaTesieil K HCIOIb30BAHUIO

2.2.1  Tlpum momydeHuu mnpeodpasoBareieii HEOOXOAUMO OCMOTPETh YITAKOBKY H, YOEIHMBIIHUCH, YTO
OHa HEe UMEeT NOBPEK/ICHUA, POU3BECTH PACIAKOBKY.

2.2.2  TlpoBepUTh KOMIUIEKTHOCTh TIPeOOpa3oBaTeeii B COOTBETCTBUH C 1.3,

2.2.3  BHemHUM OCMOTPOM cjexyeT MPOBEPUTh NMpeodpa3zoBaTeldr M Pe3bOOBBIE COEAMHEHUS Ha
OTCYTCTBHE BUMMBIX MTOBPEKICHHA.

2.24  llpuéMHMK JaBiieHUs MpeoOpa3zoBaTeiell M MOHTaXHBIE YacTH, IpeIHA3HAYEHHBIC IS
npeoOpa3oBaHus JaBICHHUS Ta3000pa3HOr0 KUCIOPOAa M KHCIOPOJOCOIEPIKAIIUX CMECEH, JOJDKHBI OBITH
oumieHsl 1 obe3zxupensl o P 92-0254-89. Jlns mpeobpa3oBareneid, mpeaHa3HAYEHHBIX 7SI pabOThI B
cpeAe razoo0pa3HOro KUCJIOpOJa U KHCIOPOJOCOJEpKAaIUX cMeceld, yOenuThCs B HaIMYUM B ITHKETKE
(macnopre) mrammna «O6e3xupeno corimacHo OCT 26-04-2158».

15



2.25 Tlpu wmonraxe mnpeobpazosateneii CJIB-SMART-Ex u CJIB-SMART-Exd (BBOge B
9KCIUTyaTalyo) HE00X0AUMO PYKOBOJCTBOBaThCs HactosmuM PO, rnasoit 3.4 [ITO3II, rnasoi 7.3 1IYD,
I'OCT 30852.13, 'OCT P 52350.14, a Taxxe:

— ra0apuUTHBIM YEPTEKOM Npeodpazopareneit (nmpunoxenne b);

— 4epTEKOM CPEACTB B3PHIBO3ALTUTHI (TpuiioxkeHue I);

— IPYTUMH JOKYMEHTaMH, NEHCTBYIOIIMMHU Ha MPEANPUSATHH, PETIAMCHTHPYIOIIUMHU UCTIOIb30BaHUE
CPEICTB U3MEPEHHUSI TaBICHHUSI.

2.2.6  llonoxenue mpeoOpas3oBaresiell MpU MOHTAXE — IMPOU3BOJIBHOE, YHAOOHOE AJISi MOHTaXKa,
JNeMOHTaka B oOciykuBanus. MoHTax npeodpaszoBareneid ¢ BIIN no 100 xIla u ¢ oTkpeITOii MeMOpaHOit
MIPOU3BOUTH C OPUEHTAIIMEN COCTMHUTEIS AJIEKTPUUECKOTO (pa3bémMa) BBEpX.

2.2.7  Tlpu moHTaxke nmpeoOpa3oBarelnieil yCuine 3aTsIruBaHus, MPUKIAJAbIBAEMOro K raifke Kopiryca,
He JI0JKHO mpeBbimaTh 60 H-m.

2.2.8 Ymnoraenne st coenuHeHus tuna 1-3 umcnomHenue 1 mo 'OCT 25164 pexomeHmyercs
BBITIOJIHATH C IIOMOILBIO ITPOKJIAJIKH.

2.2.9  Ilpu moHTaxe npeoOpazoBareneil cieayeT yYuThIBATh CIEIYIOIINE PEKOMEH /IAlUU:

—OKpyXarouiasi cpela He JOJDKHAa COJEpXaThb IPUMECEH, BBI3BIBAIOIIMX KOPPO3UIO JeTajel
npeoOpaszoBareneii;

—TeMIepaTypa U3MepsieMol cpelpl B paboueil MmosiocTH IMpeoOpa3oBaressi HE JOJKHA MPEBBIIATH
JIOMYCKaeMOoii TeMIiepaTypbl OKpy»Karolero Bozayxa. [lockonbky B paboueit mosoctu npeodpa3zoBaTelis HET
IIPOTOKA Cpefbl, TeMIlepaTypa Ha BXOJ€ B IpeoOpa3oBareilb HEB3PHIBO3ZALIUIIEHHOTO HCIOIHEHUS, KaK
MpaBujio, He AokHA npeBbliaTh 120 °C. g CHMXKEHMsSI TeMIepaTypbl U3MEpPSAEMOW Cpelbl Ha BXOJE B
pabouyro MOJIOCTh MpeoOpa3oBaTelb YCTAHABIMBAIOT HAa COCAMHUTENBHOW JIMHWH, JJIMHA KOTOPOH s
ucnonuenuit J{/] pekomenayercs He MeHee 3 M, a JUIsl OCTaJIbHBIX HCHONHEHUNH — He menee 0,5 wm.
VYKka3zaHHbIE JUTUHBI SIBJISIFOTCS OPUEHTHPOBOYHBIMH, 3aBUCAT OT TEMIIEpaTyphl Cpeabl, AUaMeTpa |
MaTepuasa COeAMHUTEIbHON JTUHUH, U MOTYT OBITh YMEHBIICHBI.

—B ClIy4ae yCTaHOBKM IIpeoOpazoBaTesell HEMOCPEACTBEHHO Ha TEXHOJIOTMYECKOM 00O0PYAOBAHUU U
TpyOONpoBOJaX [OJKHBI TMPHUMEHSTHCSI OTOOPHBIE YCTPOHCTBA C BEHTWISIMH [UIS  OOecreueHUs
BO3MO>KHOCTH OTKJIFOUEHHSI U IIPOBEPKU MTPeoOpa3oBaTeeii;

—pa3Meniatb OTOOpHBIE YCTPONCTBAa PEKOMEHAYeTCs B MeCTaX, TJleé CKOPOCTh JIBIXKEHHUS paboueit
cpelbl HauMEHbIIas, MOTOK O€3 3aBUXPEHMH, T.. Ha MPSIMOJUHEHHBIX y4yacTKax TpyOONpOBOAOB MpHU
MaKCHMaJbHOM DPACCTOSIHUHM OT 3allOPHBIX YCTPOWCTB, KOJEH, KOMIEHCATOPOB M IPYIMX THUIPABIUYECKUX
COEeIMHEHHH;

— [IpU MYJIBCUPYIOIIEM JIaBIeHUU padoueit cpelbl, THAPoyaapax, OTOOPHBIE YCTPOMCTBA TOMKHBI OBIThH
C OTBO/IaMHU B BU/IE METICO0Pa3HBIX YCIIOKOUTENEH;

— COeIMHUTENbHbIE JIMHUK (peKOMeHJyeMas JuiMHa — He Oojee 15 MeTpoB) MOOMKHBI HUMETh
OJTHOCTOpOHHUU YKIJIOH (He MeHee 1:10) or mecta oTOopa maBieHHS BBEpX, K MpeoOpazoBaTelsiM, €Clu
u3MepsiemMasi cpela ra3, U BHH3, K mpeoOpa3oBaTensiM, €ClIM H3Mepsiemas cpela KHAKOCcTh. B ciydae
HEBO3MOKHOCTH BBITIOJTHEHUSI ATUX TPeOOBaHMM TpH HM3MEPEHWU [ABJICHWS Ta3a B HIDKHEH TOYKE
COCTMHUTENILHON JMHUH HEOOXOJUMO MPEIyCMOTPETh OTCTOWHBIE COCYIbl, @ B HAUBBICIIUX TOYKAX
COCIMHHUTEIILHON JIMHUH, P U3MEPEHHUH JTaBJICHUS KUIKOCTH — Tra30COOPHUKH;

—IIpU HKCIOJIB30BAaHUU COEAMHUTEIBHBIX JUHHI B HHUX JOJDKHBI TPEIyCMaTPUBATHCS CIEIUATbHBIE
3ariyIiaeMble OTBEPCTHS ISl MPOIYBKH (CIIMBa KOHEHCATA);

— COeIMHUTENbHBIE TMHUU (MMITYIBCHBIE TPYOKH) HE0OXO0IMMO MPOKIAABIBAThH TaK, YTOOBI UCKITIOYUTH
o0Opa3oBaHMe ra30BbIX MENIKOB (MPU U3MEPEHUH JIABJICHUS >KMJIKOCTH) WU TUIPABIMYECKUX MPOOOK (IIpH
W3MEpEHUH JIaBIICHHS ra3a);

— MarucTpanu (COeAMHUTENbHBIC JTUHUHU) JTOJDKHBI OBITH TIEpen MPUCOCIUHEHHEM IMpeoOpa3oBaTeie
THIATENLHO TPOAYTHI JJIsi YMEHBIICHHUS BO3MOXKHOCTH 3arps3HEHHs] TOJOCTH TNPUEMHUKA JIaBICHUS
npeoOpazoBareneit;

—Tocae  MpHUCOeNuHEeHHs mpeoOpasoBaTeniell  cielyeT MpPOBEpUTh MeCTa COCOUHEHHUH Ha
TFepMETHYHOCTh MPU MAKCUMaJIbHOM pabodyeM WM MaKCHUMajbHO JOMYCTHMMOM IMEpPErpy304YHOM JaBICHUU
(HE TMpEBBIIIAIONIEM BEJIWYWH, YKa3aHHbIX B TaOmuue 2). Cman maBieHus 3a 15 MUHYT HE JOJKEH
MpeBbIIATh 5 % OT MOJIaBa€MOI0 JIaBJICHUS.
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2.2.10 [Ins WCKIIOYEHHsS CIIydyaeB BO3HHUKHOBEHHS OJHOCTOPOHHHMX IIEPErpy30K B MPOIECCE
SKCIUTyaTalli TpeoOpazoBaTeneil pa3HOCTH AABICHUNH HEOOXOIUMO CTPOTO COONIOAATh ONPEACICHHYIO
MOCJIEI0BATEIBHOCT ONepalluii P BKIOYEHUH MpeoOpa3zoBaTelis 1aBjieHHs B paboOTy MPU UCIOIb30BaHUU
KJIalaHHOTO 0JI0Ka (PHUCYHOK 1):

1) 3akpoiite Bentwiu |, Il u I, g gyero moBepHUTE UX PYKOSTKH MO YACOBOM CTpeNiKe (TSI CO
CTOPOHBI COOTBETCTBYIOILIUX PYKOSATOK) 70 yropa (mojioxkeHue A);

2) OTKpOiiTe 3alopHYI0 apMaTypy, YCTaHOBJIEHHYIO Ha TEXHOJOTHYEeCKOM OOOpYIOBAaHUU, KAaK B
«IUIFOCOBOW», TaK U B «MUHYCOBOW» JIMHUSX;

3) ypaBHfIiTe JaBl€HHE B «IUJIIOCOBOW» M «MHHYCOBOW» KaMmepax, Ui 4Yero IUIaBHO IOBEPHUTE
pykositku Bertuiei | u Il va 1,5-2 o6opora npotus yacoBoii crpenku. [Tocie 3Toro npoBepsTe U, B Cliydae
HE00XO0IMMOCTH, OTKOPPEKTUPYNUTE BBIXOIHOMN CUTHAI,

4) noBepuute pykosTky BeHTus |11 mo yacoBoii crpernke g0 ynopa (nosnoxenue A);

5) NOBEpHUTE PYKOSATKY BEHTHIA | «II0COBOI» Kamephl MPOTUB YAaCOBOW CTPENKH 10 YIopa
(monoxenue B);

6) moBepHHUTE PYKOATKY BeHTWIsA |l «MHHYCOBOI» KaMmepbl NMPOTUB YaCOBOM CTpENKH JO YIopa
(monmo>xenue B).

OT coeguHWUTENbHbBIX NUHWIA
A

N i

U I
/l % Z

2= HAGHE 4

| I
[1I
K patymky
Pucynok 1 — Cxema kiiananHoro 0Oioka

2.2.11 TlIpeoOpa3oBarenu MOAKIIOYAIOTCS K UCTOYHUKY MUTAHUS (COOITIOIas TIOJIIPHOCTh HCTOYHUKA
NUTaHWs) W HAarpy3ke COCIMHUTEIbHBIMH TMPOBOJAAMM JUHMHM CBA3M. (CxeMa MOJKIIOYEHUS
npeoOpasoBaresnieil MpuBeeHa B IPIIIOKEHUHU B.

2.2.12 Tlocne TpaHCIIOPTUPOBAHMS B YCIOBHUSX OTPHILATENBHBIX TEMIEpPATyp OKpPYKAIOLIEH Cpejbl
NepBoe TOAKIIOUEHHE Mpeodpa3zoBareieid K UCTOYHUKY DJIEKTPOIHUTAHUS JOMYCKAETCsl TIOCNE BBLICPKKH
npeoOpa3oBareieil He MeHee 3 YacOB B HOPMAJIbHBIX YCIOBHUSX.

2.2.13 Kopnyc mnpeoOpa3oBatens TODKEH OBITh 3a3eMJICH B COOTBETCTBHH C TPEOOBAHUSIMHU
I'OCT 30852.13.

2.2.14 TloaxmroueHne npeoOpa3oBaTeNeil K Harpy3ke W HMCTOYHHWKY TTHTAHUS OCYIIECTBIISCTCS
KabeneM C U30JILUEeH M YHCIOM MEIHBIX MPOBOJOB, COOTBETCTBYIOIIMM YHUCIY NPOBOJAHUKOB B JIMHUHU
cesi3u (Hanpumep, KYDID 2x0,35-250 TY16-505.179-76). Pekomenayemoe cedeHre MpOBOIHUKOB Kabelst
ot 0,35 10 1,5 mmM2.

2.2.15 Jlns mpeoOpazosareneit C/IB-SMART-Ex HeoO6x0oauMo MpoOBEPUTH BHITIOTHEHNE TPEOOBAHHH K
JIMHUU CBSI3U:

— conpotusienue kabens: Rk <20 Ow;
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— émkocTth kadens: Ck < 0,04 Mx®;
— UHAYKTUBHOCTH Kabens: Lk < 0,1 mI'H.

2.2.16 Hna CJB-SMART-Ex nomkHbl OBITH  BBIIIOJHEHBI yCJIOBHSI B  COOTBETCTBHH  C
m. 12.2.5.1 TOCT 30852.13:

- U, < Ui

— <1

— Co>Cj+Cg;

— Lo>Li+ Lk

2.2.17 PexoMeHIyeTCs BBITIONHSTE JIMHUIO CBSI3U B BUJIC BUTOM Maphl B DKpPaHE.

2.2.18 [Ilpu OTCYTCTBMM TajJbBaHMYECKOTO pa3JelCHUs KaHAJIOB IMTaHUS IIpeoOpa3oBaTeseit
3a3eMJICHHE HAarpy3KH JIOMYCKAEeTCs TOJIBKO CO CTOPOHBI ucTouHuKa nutanus (UI1).

2.2.19 IlIpu HEOOXOIUMOCTH YMEHBIICHHUS YPOBHS IMYJIbCAIIUH BBIXOAHOTO AJICKTPHUYECKOTO CHTHAJA
npeoOpa3oBareneil, HampuMep, H3-3a IMyJbCAIMA H3MEPSEMOro Tapamerpa, JOIMYCKaeTcs MapajliebHO
COIPOTUBIICHUIO HATPY3KH B MPUEMHUKE CUTHAJA BKJIKOYATh HEMOJSPHBIN KOHACHCATOp (HalpuMep, TUMa
K10-17) ¢ HomuHaibHBIM pabo4yMM HalpsDKEHHMEM He MeHee 63 B, mpu »ToM ciienyer BbIOMparth
KOHJICHCATOp C MHHHUMAJIbHOM EMKOCTBIO, OOECIEeUMBAIOLICH OMYCTUMBI YypOBEHb IMylIbCAllMi Ha
COIIPOTHBIICHUH HATPYy3KH.

2.2.20 Hacrpoiika napameTpoB npeoOpa3oBaTelis IPOru3BOUTCs cooTBeTcTBHHM ¢ [Ipunoskenuem E.

2.3 Dkcrutyatauus npeoOpasoBareneit

2.3.1  Dxcruryatanus mpeoOpa3oBaTeliel JIOJDKHA TPOW3BOAHUTHECS C COOJIIOJICHHEM TpeOOBaHUN
I'OCT 30852.16, 'OCT 31610.17/IEC 60079-17:2002, rnasst 3.4 IITO3I1.

2.3.2  BBonx mpeoOpazoBaresieil B 3KCILTyaTallMIO MPOM3BOIUTCS IO JOKYMEHTaM, NMPUHATHIM Ha
NpeANPUATHH-TIOTpEOUTENE.

2.3.3  DOkcruryaramusi mpeoOpasoBarenell ¢ MapKHUpoBKOW «K» JODKHA TPOU3BOAUTHECS C
coomoaenuem tpedosanuii 'OCT 12.2.052, OCT 26-04-2158.

2.3.4  Tlpum skcrutyaTanuu mpeoOpa3oBaTesid ODKHBI MOJBEPraThCsl MEPUOAMUYSCKAM OCMOTPAM.
[Tpu ocMOTpe HEOOXOIMMO MTPOBEPHTH:

—IPOYHOCTh ¥ TEPMETUYHOCTH JIMHUH TTO/IBOJIA TABIICHHS;

—YHCTOTY MOJOCTH TTO/IBOJIA JIABIICHHS;

—HaI&KHOCTh MOHTaXa (KpeTIeHNns) peoOpa3zoBaTeeii;

—OTCYTCTBHE OOPBIBOB MIJIHM TIOBPEXKICHHS U30JISIIUK COCMHUTEIBHBIX JEKTPUICCKUX JIMHHM.

DkcrutyaTanus nmpeodpasoBaresell ¢ HapylnIeHHeM yKa3aHHBIX TPeOOBaHUI 3amperiaeTcs.

2.3.5 B mporecce SKCIUTyaTallMd CIEIyeT PEryJspHO MPOBEPSATh YUCTOTY MOJOCTH IMOJIBOJA
JaBJICHUS, a TaKKe HaJ&KHOCTh JIEKTPHYECKOTO COCAMHEHHS KOHTAKTOB, IIEIOCTHOCTh U CONPOTHUBIICHHE
JIMHUU CBSI3U C HAIPY3KOM.

2.3.6  OcMOTp M yCcTpaHEHHE 3aMEUYEHHBIX HEIOCTATKOB JOJDKHBI MPOU3BOAUTHCS MPH OTCYTCTBUU
JIaBJICHUS B TA30BOW WJTU THIPABIMYCCKOM JIMHUH U OTKIIFOYSHHOM 3JIeKTPOIIUTAHUH.

2.3.7 B ciyuae HaKOIUICHHsS KOHJEHCAaTa B COCAWHUTENBbHOW JMHUM (TIOJOCTH H3MEPUTEITHHOTO
0/l0ka) M HEBO3MOXHOCTH CJIMBa KOHJeHcara 0e3 JeMoHTaxa mpeoOpa3oBaTeneli HE0O0XO0IUMO
JEMOHTHPOBaTh TPeOOpa3oBaTeNM, W CIUTh KOHAEHCAT, IIOCIE Yero BHOBb MPOHM3BECTH MOHTAX
npeoOpazoBareneil. JleMOHTa)X M MOHTaX mpeoOpa3zoBaresieii claenyeT MPOU3BOAUTH C COOJIOJACHUEM
TpeOOoBaHMH pa3zena 2 HACTOSAIIETO TOKYMEHTA.

2.3.8  XapakTepHble HSUCIIPABHOCTH U METO/IbI UX YCTPAHECHHUS MPHUBECHBI B Tabmuie 15.
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Taob6numa 15— XapakrepHble HEUCIIPABHOCTH U METOJIbI UX YCTPAHEHUS

HeucnpaBHoCTb [TpyuunHa Mertoj ycTpaHeHus
OOpLBIB B JUHUM HATPY3KH WIH B [EITH "
P py It Haiitu 1 yctpanuTh 0OpBIB
MMUTAHNS
1 BeIXOaHOM cUTrHAI KopoTkoe 3amMbIkaHue B IMHUKM HATPY3KU .
HaiiTi 1 ycTpaHUTh 3aMBIKaHUC
OTCYTCTBYET WINA B €U ITATAHUS

Huzsxkoe HaIpsOHKCHUC ITUTaHUA U

IIpoBeppTe U, eciu HYXKHO, OTPETYIUPyHUTE
BBICOKOE COIIPOTHBIICHUE HATPY3KHU poBep ’ YIKHO, OTpery pyH

HapymeHa TCPMCTUYHOCTDH B JIMHUU

HaiiTi u ycTpanuTh HEe repMETUYHOCTH
[I0JIBOJIA JABJICHUS

2 BoixoaHoH curtan

Otxirounth tuTanue. OCBOOOIUTH TOCTYII K
HecTaOWIIEH

OKHCIIEHBI KOHTAaKTHBIC TMMOBCPXHOCTHU KOHTAKTHBIM IMOBEPXHOCTAM. O4HCTUTH
KOHTAKThI

3 BpIX0oAHOU CUTHAT Bosspatute mpeobpazoBaTens s 3aMEHbBI HITH
HewncnpaBHOCTh B OJI0KE 371€KTPOHUKU
BhImIe 21,8 MA peMoHTa

3 TEXHUYECKOE OBCJIYXHNBAHUE

3.1 Ilpu BBIIyCKE C NPEANPHUATHA-U3TOTOBHUTENS IMPeoOpa3oBaTeNd HACTPAMBAIOTCS HA BEPXHHUN
IpeJes U3MEepeHusl JaBJIeHus, IPU TOM HUKHHUM IIpeies1 U3MEpeHUs IaBIE€HUs paBeH HYIIIO.

Jis MHOTOIpEeNbHBIX MpeodpazoBaTeieil BOZMOKHO M3MEHEHHE BEPXHEro Mpezesa M3MepseMoro
JaBJIEHUs] C IMOMOIIbIO MOAYJA HMHAMKamMW B cooTBeTcTBUM C Ilpunoxenuem E. Ilocie nepectpoiiku
MIPOU3BECTH 3aIUCh B NMACIIOPTE O MPOU3BEIAEHHOM JCHCTBUU.

3.2 HMuTepBan MEXy MOBEPKaMH S JIeT.

[lepuonuveckoil MmoBepke MOTYT HE IIOJBEPraThCsl MpeoOpa3oBaTeNy, HAXOJSAIIMECS Ha JUIUTEIHHOM
XpaHEHUH (KOHCEpBaIUN).

3.3 Merponornyeckne XapakTepUCTUKHU MTpeodpa3oBarTesell B TeUeHHEe HHTEPBAJIa MEXKIY IMOBEpKaMHU
COOTBETCTBYIOT JIOKyMEHTaM O MOBEpKe ¢ yuy€ToM Ioka3aTeneil 6e30Tka3HOCTH IpeoOpa3oBaTeneil u mnpu
YCIIOBHH COOJTIOZICHUS TIOTPEOUTEIEM MPABIII XpaHEHHsI, TPAHCTIOPTUPOBAHUS M DKCIUTyaTalllH, YKa3aHHBIX
B HACTOSIILIEM PYKOBOJICTBE 110 3KCITyaTalluH.

3.4 TloBepka mpeoOpa3oBarenell OCYIIECTBISETCS B COOTBETCTBUM C JokyMeHToM: «['CH.
ITpeoOpa3zoBarenu JIaBJICHUS WU3MEPUTEIIbHBIE CAB-SMART. Metonuka MIOBEPKH»
MII 95-221-2013, yrBepxkneHasiM OI'YIT «YHUKMM» B 2015 .

3.5 PerymmpoBka

3.5.1 PerynmupoBka M TmepecTpoiika IHana3oHOB HM3MEPEHHUs IpeoOpa3oBareneld MPOU3BOAMUTCS C
IIOMOULIBI0 MOAYJSI MHAMKAIMM B cooTBeTcTBUE C IlpunokenmeM E mnm IuMCTaHIIMOHHO NpU IMTOMOLIA
YIPaBJISIOLIErO yCTporcTBa, noaaepxkusaromero HART®-nporoko.

3.6 Mepsl O6e3omacHOCTH

3.6.1 Ilo cmocoOy 3ammMTHl YeloBeKa OT TOPAKECHHS OJIIEKTPUICCKUM TOKOM TIPeoOpa3oBaTeIH
otHocATcs K kinacey «ll» mo TOCT 12.2.007.0.

3.6.2 K pabote ¢ mpeoOpazoBaTeIsIMK JIONYCKAIOTCS JIMIIA, aTTECTOBAHHBIC I paObOThI ¢ COCyIaMU
MOJ1 AaBJICHHEM, IPOILEAIINe MPOBEepKY 3HaHUN «[IpaBHIl TEXHUYECKOH KCIUTyaTalluy 3JIEKTPOYCTaHOBOK
norpedureneity (IITO3I1) u «MexoTrpacneBsix mpaBui mo oxpane Tpynaa (IlpaBun GezomacHocTH) Tpu
SKCIuTyaTanuu snekrpoyctanoBok» (IIOT P M-016-2001 P 153-34.0-03.150-00), umetromiue mpaBo
paboTarh ¢ 3JeKTpoycTaHOBKaMu HampsbkeHueM a0 1000 B u mpormeammie WHCTPYKTaX IO TEXHUKE
0€30MacCHOCTH.

3.6.3 TexHuveckoe oOCITy)XHMBaHHUE TpeoOpa3zoBareiell JOHKHO TPOU3BOAUTHCS C COONIIOJCHUEM
tpebdoBanuit 'OCT 30852.16, 'OCT 31610.17/IEC 60079-17:2002, rnassi 3.4 IITO3I1.
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3.6.4 3ameny, nmpucoeaMHEHUE M OTCOCIWHEHHE MpeoOpazoBaresield OT MarucTpayiedd, MOABOJISIINX
JaBJICHHUC, cne;[yeT HpOI/IBBOIII/ITB HpI/I OTCYTCTBI/II/I JAaBJICHUA B MaI‘I/ICTpaJ'DIX nu OTKJIIO'—IéHHOM
AIEKTPUYCCKOM ITUTAHUH.

4 TEKYIAW PEMOHT

4.1 [IpeoOpa3zoBarenu, [Uisi KOTOPBIX BBISBJIEHO HECOOTBETCTBUE IApaMETPOB, YKa3aHHBIX B
ITUKETKE (IIaCIOpTe) U KOMIUIEKTHOCTH 1.3 MpH MpOBEICHUH BXOJHOTO KOHTPOJIS WM MPU IKCILTyaTaluH,
HAIpPaBJIAIOTCS HA IPEAIPUITUE-U3TOTOBUTEND.

4.2 3ampemaercss BHE NPEANPUATHI-U3TOTOBUTENS pPa3Ouparh NpeodOpazoBaTeay, HIPOBOJUTH
N0pabOTKy MOHTaXa, a TaKXKe IPOU3BOAUTH 3aMEHY JJIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEIBHOIO
3JIEMEHTA.

5 OBECHEYEHME B3PBIBO3AIUINEHHOCTH

B3peiBozanmmménnocts npeodpazoBareneit CJIB-SMART-Exd obecrieunBaeTcst BBIMOTHEHHEM OOIINX
TpebOBaHMI K B3PBIBO3AMIMIIEHHOMY 3JekTpoobopynoBanuto 1no TP TC 012/2011, T'OCT 30852.0,
I'OCT 30852.13, rnassl 7.3 I1Y3 u TpeboBanMii K B3phIBO3AIMIIEHHOMY 000PYIOBaHHIO C B3PHIBO3AILIUTON
BHJIa «B3pbIBOHENpOHKIIaeMast 06oouka «d» mo 'OCT 30852.1.

B3peiBozanmmménnocts nmpeodpazosareneii CJIB-SMART-Ex obecrieunBaeTcst BBITOJHEHUEM OOIINX
TpebOBaHMI K B3PBIBO3ALIMIIEHHOMY 3JekTpoobopymoBanuio mo TP TC 012/2011, T'OCT 30852.0,
I'OCT 30852.13, TOCT P 52350.14, rnaBe 7.3 I1YD u TpeGoBaHUil K B3pHIBO3AMUIIEHHOMY 000pYI0BaHHIO
C B3PBIBO3AIIMTON BHIA «HCKpOOe30macHas siekTpudeckas memb «ia» mo 'OCT 30852.10.

5.1 Cpencraa B3pbIBO3AIIUTEI TpeoOpa3oBaTeeit

5.1.1 BspsiBozamuta npeodpazoBateneir CIB-SMART-Exd obecnieunBaeTcs BUIOM B3pBIBO3ALTUTHI
«B3pbIBOHETpoHUIIaeMast 0bosouka «d» mo 'OCT 30852.1 u gocTUraeTcs 3aKIOYCHHUEM SJICKTPUUECKUX
nenei nmpeoOpa3oBatesiell BO B3phIBOHETIPOHUIIAEMYIO 000JIOUKY, KOTOpasi BBIIEP/KUBACT JJaBJIEHUE B3pbIBa
¥ UCKIIOYAeT TIepeady B3phIBA B OKPYKAIOUIYI0 B3pBIBOONACHYIO cpeny. [IpodHOCTE 0005109KH
npoBepsieTcs ucnbiTaHusaMu o [OCT 30852.0 u TOCT 30852.1, mpu sToM Kaxkaasi 000JI04Ka MOABEPTaeTCst
UCIIBITAHUSAM TTHeBMaTudeckuMm npaBienuemM 1,5 + 0,1 MIla B TeueHue BpEeMEHHU, AOCTATOYHOTO IS
OoCcMOTpa, HO He MeHee 10 + 2 c.

5.1.2 Tluramme mnpeodOpaszosateneii CJIB-SMART-EX [0KHO OCYIIECTBISTECS OT 0OaphepoB
6e30macHOCTH, OJIOKOB NMHUTAaHUsS C BBIXOJHBIMH HCKpoOe3omacHbIMM LensiMu ¢ mapamerpamu Uo < 24 B,
lo <100 MA, Co > 0,1 Mx®, Lo > 0,2 MI['H, uMerommx cepTu(UKAT COOTBETCTBHS.

5.1.3 B mpeobpazoparensix CIAB-SMART-Ex ypoBeHb B3phIBOOE30MACHOCTH OOECIeYMBaeTCs B
cootBeTcTBUM ¢ ['OCT 30852.10 ucnonb3oBaHUEM OJIOKUPYIOLIIUX AMOJOB, OTPAaHUYEHHEM HaNpSKEHUs ¢
MOMOIIIbI0 CTAaOMJIUTPOHOB, OIPAaHMYMBAIONIMX HAMpsDKeHHE 10 0e30MacHOro 3HauyeHUs, OrpaHUYEeHHEM
HOMHWHAJIOB HCIIONB3YEeMBIX EMKOCTEH, OTpaHMYCHHEM TEeMIIepaTypbl TOBEPXHOCTH KOMIIOHEHTOB O
temneparypsl  MeHee  80°C,  repMeTM3anueil  MOBEPXHOCTHM  JJIEMEHTOB,  00ECHEeYMBAIOLINX
UCKpoOEe30MacHOCTh KOMIAyHJIOM ToiiuHoi Oonee 1,5 MM ¢ Temocroiikocthio Oomnee 200 °C.
ITpoBoHUKHM AnmuHON O6osee 50 MM 3akperuieHsl U 3apukcupoBanbl koMmnayHaoM. [IpeoOpa3oBarenu uMeroT
CTENEHb 3alIUThI OT BHEIHUX Bo3aeiicTeuil P54, IP67 mo 'OCT 14254.

5.1.4 Dnextpuueckass uckpobe3onacHocTh mnpeobdpazoBareneit C/IB-SMART-Ex obecnieunBaercs
OTpaHUYECHUEM PACCTOSHUS 110 MOBEPXHOCTH TUIACTMACCOBOM 000JIOUKH OT Hambojee yIan€HHBIX TOYEK 10
3a3eMJIEHHBIX MeTayumyeckux dacteid B cootBercTBUU ¢ ['OCT 31613 He Gomee wem 50 mm. Ha xopmyce
npeoOpa3zoBareniel  HMMEIOTCA  3a3eMIIomUid  3axuM  ©u 3HaK 3azemsieHuss 1o ['OCT 30852.13,
I'OCT P 52350.14.
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5.1.5 CJIB-SMART-Exd (Ex) He WMEIOT 53JI€MEHTOB, HCKPSIIMX WIW TOABEPKECHHBIX HArpeBy
ceeiiie 80 °C (s TemneparypHoro kiacca T5).

5.1.6 Temmneparypa B Mecte BBona kabens He npesbimaer 70 °C, B kopemke pa3ieiku (B MecTe
pasBeTBIIeHUS KaOens/mpoBoaoB) He mpesbimaer 80 °C mpu MakCHMMalbHOM TeMIepaType OKpYXKarolel

cpensr 70 °C.
5.1.7 Cronopenue pe3b00BbIX COSAMHEHUH MTPON3BOIUTCS:
— Ka0enbHOTO BBOJA M 3aliIylIKM — Ha NPEANPUATHU-U3TOTOBUTENIE TE€PMETHKOM, HMEIOLIEM

TEMIEepaTypHYIO CTAOUILHOCTD;

— KpBIIIEK — IPU MOHTa)X€ Ha MECTE KCIUTyaTallul — CTOMOPHBIMH BUHTaMH C IJIOMOUPOBOYHBIMU
YalKamu,

— TOKOBEIYIIUE U 3a3eMJISIIOIIHNH 32)KUMbI — MPY>KUHHBIMU 11aii0aMu;

— COEIMHEHUS C MPUEMHUKOM JIaBJICHUSI — MOCJE MOBOPOTa KOpITyca Mpeodpa3oBaTelisi OTHOCUTEIBHO
MIPUEMHHMKA JIaBJICHUSI BUHTOM (TIOBOPOT KOPITyca BO3MOXKEH Ha yroi npudnm3utenbao 400°, yroi mpu 3ToM
OTrpaHUYEH YCTaHOBOYHBIM BUHTOM, [IEPEMEIIAIONIEMCS B KaHaBKE KOpIyca U 00ecTeuyuBarolieM B KpaliHeM
I0JIO)KEHUU HE MEHEE 5 MOJIHBIX BUTKOB PE3b0bl, HAXOASIIUXCS B 3allCTNICHUN);

— X0/ YCTAHOBOYHOT'O BUHTA OIPaHUYECH MAaPKUPOBOYHON TaOIMUKOM.

5.1.8 TloBepxHoctu 00o03HaueHb! cioBoM «B3peB» (Tonpko mnst CIAB-SMART-Exd) ¢ ykasanuem
nomnyckaembix o ['OCT 30852.1 napaMeTpoB B3pHIBO3AIIUTHI: MUHUMAIBHON OCEBOM JITMHBI PE3bOBI, 11ara
pe3b0bl, YHCIA TIOMHBIX HEMPEPBIBHBIX HEMOBPSKIAEMBIX HUTOK (HE MeHee 5) B 3alleIiCHUH
B3PBIBOHETIPOHUIIAEMOTO PE3bOOBOr0 COENMHEHUs, MIMPUHBI U JUIMHBI IIeTu. Bce BHUHTHI 3aCTOMOPEHBI
COCTaBOM, 00JIQIAIOIINM TEPMUYECKON CTaOMILHOCTBIO.

5.1.9 Ha Tabnuukax, IpUKpEIUVICHHBIX K o0onouke npeodpazoBateneit CIAB-SMART-Exd, nanecena
MapKHUpOBKa:

— HavuMEHOBAaHHE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUUECKOE CPECTBO;

— TOBApHBIN 3HAK WM HAUMEHOBAHHE MPEANPUSATHSI-H3TOTOBUTEIIS;

— HavuMeHOBaHHe U (WIN) TUII TpeoOpa3oBareneil;

— wMapkupoBka B3pbiBo3amuTel «1EXdAIICT5X» o0o3Hauenne opraHa mo cepTHQHUKAIMHA, HOMEP
ceptu(ukara;

— enunbli 3HaKk obOpamienus TP TC;

— cIeUualbHbIN 3HaK B3pbIBOOE30MAaCHOCTH;

— nuama3oH padounx temmeparyp: —61°C <t, <+70°C;

— CTeIEeHb 3alMUThI OT BHEMHUX Bo3aercTBuii IP67 mo T'OCT 14254,

— TIOPSAIKOBBIA (3aBOJICKOM) HOMEp TNpeoOpa3oBaTeieil Mo CHCTEeME HyMepaluu MpearpUsTHs-
W3TOTOBUTEIS,

— JlaTa U3TOTOBIICHUS;

— 3Hak yrBepxkaeHus tuna CU.

5.1.10 Ha rtabnuukax, NpUKpeIUIeHHBIX K oOojouke npeobpazoBareneii CIAB-SMART-Ex nanecena
MapKHpPOBKa:

— HavMEHOBaHHE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUUECKOE CPECTBO;

— TOBapHBIN 3HAK WJIM HAMMECHOBAHUE MPEAPUATHSA-U3TOTOBUTEIIS,

— HaMMEHOBaHue U (WiIKM) TUI nmpeodpa3zoBaTelieil;

— MapkupoBka B3psiBo3ammTel «OEXiallCT5X», o6o3HadeHne oprana mo cepruduKanuu, HOMEP
cepTUdHKaTa;

— CHeNHaIbHBINA 3HAK B3PHIBOOE30MACHOCTH;

— 3Hak yrBepxkaenus tumna CU;

— enuHsIii 3Hak oopamenus TP TC;

— nauanasoH pabouunx temmepatyp: —61°C < t, <+70°C,

HanpsbkeHue nutanus: Ui <24 B,
Tok: |i <100 MA,

éMkocTh: Ci < 10 D,
WHIYKTUBHOCTH: Li < 0,15 MI'H,
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noTpebasiemas MoniHocTh: Pi < 0,8 Br;

— CcTemneHb 3aluThl OT BHEITHUX Bo3aencTBuil IP54 winn IP 67 mo 'OCT 14254;

— TOPSAIKOBBIA (3aBOACKOH) HOMEp MpeoOpa3zoBareieil Mo CUCTeME HyMepaluH IpeanpusTHs-
W3TrOTOBUTEIIS,

— JlaTa U3rOTOBJICHMUSL.

5.1.11 ®pukunonHas uckpobOe3omacHOCTh mIpeolOpasoBaTeneil obecreunBaeTCs MPUMEHEHHEM IS
M3rOTOBJICHUSI JieTajei 00O0JIOYKM CILJIaBOB C COJEp’KaHHMEeM MarHus He Oosiee 7,5% B COOTBETCTBHAMHM C
tpedoBanusmu 'OCT 30852.0.

5.1.12 DnekrTpocratuueckas  UcKpoOe3omacHocTh  mpeoOpazomateneit  CJIB-SMART-Ex wu
CIAB-SMART-Exd obecneunBaeTcsi HM3rOTOBJICHHEM HApPY>KHBIX YacTe OOOJOYKH M3 METaUTNYEeCKUX
MaTepuanoB ¥ OrpaHHYeHHeM IUIOMANH CTeKIa CMOTPOBOro okHa g0 100cM? M MOCTOSHHBIM 3a3eMIEHHEM
000I109KH mpeoOpazoBaTeneii.

5.1.13 B3psiBo3amuiieHHble KaOeslbHbIE BBOJABI JIOJUKHBI HMMETh MApPKUPOBKY B3PbIBO3ALUTHI
ExdIICU/ExellU/ExiallCU u nomkHbl OBITh CepTH(QHUIMPOBAHBI B YCTAaHOBICHHOM TMOpSAKE Ha
cootBeTcTBUE TpeboBanusm [[OCT 30852.1.

5.1.14 B3pbIBO3allMIICHHbIE  3arJIyIIKM  JOJDKHBI ~ MMETh ~ MAapKUpPOBKY  B3PbIBO3ALIUTHI
ExdIICU/ExellU. 3arnyiika 1o/pkHa cooTBeTcTBOBaTh Tpeboanusm 'OCT 30852.1.

5.1.15 IIpenynpenurensHass Haamuch: «Bo B3pbIBOOMAacHOW aTtMochepe OTKpPhIBATh, OTKIIOYHB OT
cetu!» HaHOCHTCS Ha 00e Kpbiiiku npeodpaszosarens CAB-SMART-Ex u CJIB-SMART-Exd.

5.2 OobecnieueHne B3pHIBO3AIIMIIIEHHOCTH ITPH MOHTAXKE

5.2.1 VYcranoBka mpeobOpazosateneii  CJIB-SMART-Ex wu  CJIB-SMART-Exd  momkHna
MPOM3BOAUTHCS B COOTBETCTBHU CO CXEMOMW 3JICKTpHUecKoi coemauneHuid (pucyHok J[.1 mpunoxenus [1),
pykoBoactBoM mo skcrutyataumu AI'BP.406239.001-12 PO ¢ cobmtogenuem TpeOoBaHuii rnaBbl 3.4
«[IpaBuy1 TEXHUUYECKOW SKCIUTyaTalldd SJIEKTPOYCTAaHOBOK MOTpeOuTenei», «MexoTpaciaeBbIX MpaBHII 1O
oxpane Tpyza (mpaBus 6€30MacCHOCTH) MPH dKCIUTyaTanuu ekrpoyctaHoBok (IIOT P M-016-2001/P/1153-
34.0-03.150-00)», rimaBer 7.3 ITYD, T'OCT 30852.13 u TOCT P 52350.14.

5.2.2 Tlepea moutaskom CJIB- SMART-Ex u C/IB- SMART-Exd Heo0X01uMO MPOBEPUTH:

— UCIIPaBHOCTH 000JIOUKHU TTpeoOpaszoBaresieil U AIEMEHTOB KaOeJIbHOTO BBOJIA;

— HaJIM4Yre MapKUPOBKHU B3PBIBO3AIIUTHI, COOTBETCTBHE €€ KIIACCYy B3PHIBOONIACHOM 30HBI,

— COCTOSIHUE W HAJICKHOCTh 3aBUHYMBAHUS DJICKTPHUSCKUX KOHTAKTHBIX COCAMHCHHN, HATHUHE BCEX
KpeMneXHbIX 2JIeMEHTOB (00JITOB, raek, Maid u T.1.);

— COCTOSTHHE DJIEMEHTOB 3a3€MJICHUSI.

5.2.3 Hna CAB- SMART-EX n0omosHUTEIBHO MPOBEPUTD:

— BBIXOJIHBIC TIApAMETPhl HCKPOOE30TaCHBIX IeTeli OJIOKOB MUTaHMsI, OapbepoB 0€301acHOCTH;

— napaMeTpsl TMHUH CBSI3U:

— conpotusnenue: Rk < 20 Owm;

— émkocth: Ck < 0,04 Mx®;

WHIYKTUBHOCTD: Lk < 0,1 MI'H.

5 2.4 MonTax npeoOpazoBareneil T0KeH ObITh BBITOIHEH B COOTBETCTBUHU CO CXEMOM MPUIOKEHHS
J1. Ilpu MOHTa)ke MCIIOJIb30BaTh KaOellb, COOTBETCTBYIOIIHMIA YCTAaHOBJICHHOMY KaOeIhbHOMY BBOJY.

5.2.5 Kpbimiku mocje yCTaHOBKM M OKOHYATENLHOTO MOHTa)Xa JOJDKHBI OBITh MPEAOXPaHEHBI OT
OTBHHYMBAHUS YCTAHOBKOH CTOIOPHBIX BUHTOB C TNIOMOMPOBOYHBIMH YaIlIKaMH.

5.2.6 TloxacTpolika Ha4albHOTO CHUTHAJIa TPeoOpazoBaTessl BO B3PHIBOONMACHOW Cpele MOXKET OBITh
BBHITIOJTHEHA BHEIIHEW KHOIKOW OOHYJICHHS PAacCIOJIOKEHHOW Ha KOpITyce WM 1Mo IUppoBoMy HHTEpQeEHCcy
HART®-moaeMoM, pacronoXeHHBIM BO B3phIBOOE30IIaCHOM 30HE.

5.3 OOecnieueHne B3pHIBO3AMMIIEHHOCTH TPU IKCILTyaTaIlN

5.3.1 Okcmryaramus npeobpasoareneit CJIB-SMART-Exd nomkHa mpou3BOAUTHCS B COOTBETCTBUH
¢ TpeboBanmsimu AI'BP.406239.001-12 P3, 'OCT 30852.16, TOCT 31610.17/IEC 60079-17:2002, rnaBs
3.4 [ITOOIL
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5.3.2 Okcmutyararust peodpazoBareneit C/IB-SMART-Ex momkHa mpou3BOIUTECS B COOTBETCTBUU C
tpeboBanusimu  AI'BP.406239.001-12 PO,  T'OCT 30852.16, T'OCT 31610.17, T'OCT 30852.18,
I'OCT P MDBK 60079-19, rnasst 3.4 [TTO3I1.

5.3.3 Ilutanne mnpeoOpazoBareneii C/AB-SMART-EX [M0KHO OCYyHIECTBISITBCS OT  OapbepoB
0e30macHOCTH, OJIOKOB THTAaHUS C HMCKPOOE30MACHBIMU OJJICKTPUYCCKUMHU BBIXOJHBIMH LEHSMH  C
napamerpamu Ug <24 B, 1o < 100 MA, Co > 0,1 Mx®, Lo > 0,2 MI'H, uMerommuMu cepTHHUKAT COOTBETCTBUS.
[TapameTps! muHuK cBs3M 11 peodpazoBareneit CJIB-SMART-ExX moipKHBI yIOBIETBOPATH CIEAYIOIIMM
TpeOOBaHUSIM:

- conpotuieHne Rk <20 Ow;

- émkoctb Ck < 0,04 MxD;

- ”HIYKTUBHOCTH Lk < 0,1 MI'H.

5.3.4 Tlpu nepuoau9YecKux 0CMOTpax mpeodpazoBaTeeli 0cod0e BHUMaHueE ClieyeT oOpamaTh Ha:

—  OTCYTCTBHE OOpPBIBOB MJIU TIOBPEXKICHUS U30JISIIIMHA COSTUHUTEIBHOTO Ka0es;

—  HCIIPaBHOE COCTOSTHHE 000JI0UKHU TpeoOpa3oBaTeliei;

—  COCTOSTHME KOHTAKTHBIX COEJIMHEHHI BHYTPH KOpPITyca peoOpa3oBarteisi U yIIOTHEHUS Ka0els;

—  BBIXOJHBIC TTApaMETPbl UCKPOOE30NaCHBIX IIeTel OJIOKOB MUTAHUS, MAPKUPOBKH B3PBIBO3ALIUTHI U
MIPEeIYIPEIUTEIILHBIX HAIMHCEH.

5.3.5 Dkcmryaranmst  mpeoOpazoBaTenieii  JAaBICHHS C TOBPEKICHHSIMH W HEUCHPABHOCTAMHU
3arpenaeTcs.

5.3.6 CoenuHHTENbHBIH Kabenb M CIOCOO €ro M30JSAIMM BO B3PBIBOONACHON 30HE JIOJDKHBI
cooTBeTCTBOBaTh TpeboBanusm 1. 7.3 [TYD, TOCT 30852.13, 'OCT P 52350.14.

5.4 OO6ecneueHue B3pbIBO3AMUIIEHHOCTH P PEMOHTE

5.4.1 PemoHT mipeoOpazoBareseii, KacaloImMics CPEICTB B3PHIBO3AITUTHI, TIOJDKEH MPOU3BOIUTHCA HA
npeanpusaTHH-u3rotroButene B coorserctsuu ¢ PJ[ 16.407, TOCT 30852.18, TOCT P M3K 60079-109.

6 XPAHEHMHE

6.1 Xpanenue npeoOpa3oBaTeneil JOIKHO OCYIIECTBIATHCA B YIAKOBAHHOM BHJE B 3aKPBITHIX
MOMEIEHUAX (XPaHUIHILAX).
6.2 JlomyckaroTcs ClieAyIolMe yCIOBUs XpaHEHU:
—TeMIiepatypa Bo3ayxa or Munyc 50 o mitoc 50 °C;
— OTHOCHUTEJIbHAs! BIQXKHOCTh Bo3ayXa 10 98 % npu temneparype 35 °C.
6.3 Bozmyx B mOMeIIeHUH TSl XpaHEHHs He JOJDKEH CO/EPIKaTh MapoB KHCIIOT, IIENOYeH U IPYTUX
XUMHUYECKHUX arpECCUBHBIX CMECEN.
6.4 YcnoBus xpaHeHus npeodpazoBarenei 6e3 ynakoBku — «1» mo FTOCT 15150.

6.5 Koncepsarus npeobpa3oBareneit JOJDKHA COOTBETCTBOBATH BapUaHTy  3alUThI
B3-10 mo 'OCT 9.014.

7 TPAHCHOPTHUPOBAHHUE

7.1 TpaHcHOpPTHpPOBAaHUE B YaCTH BO3ACUCTBUS KIMMATHYECKUX (PAaKTOPOB BHEHIHEH Cpelbl JOJDKHO
cootBercTBoBaTh Tpynmne 4 (OK2) mo I'OCT 15150, a B yacTh BO3ACHCTBUSA MEXaHMUYECKHX (PAKTOPOB
JOJKHO cooTBeTCTBOBATH ycioBusaM JI mo 'OCT 23216.

7.2 TpaHCHIOPTHpPOBAaHWE JOJDKHO TIPOU3BOAMTHCS B  YIIAKOBKE TPEANPHSTHS-U3TOTOBHTEIS.
JlonmyckaeTcsi TpaHCIOPTUPOBATh MPeoOpa3oBaTeIr BCEMH BHAAMU HAa3€MHOTO M BOAHOTO TPAHCHOPTa Ha
JM00BIe PAacCTOSIHUSI € COOJIIOJIEHUEM TMPaBWJ, YTBEPXKIEHHBIX COOTBETCTBYIOUIMMH TPAHCIOPTHBIMHU
BEJJOMCTBAMH.
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8 VTUIN3ALIAA

Yrunmmzanusi npeoOpa3oBareneil MPOU3BOAUTCA B TMOPSJAKE, YCTAHOBICHHOM Ha MPEANPUSTHH-
notpeourerne.

9 TAPAHTHUMU U3I'OTOBUTEJIA

9.1 TlocraBuwK (M3TOTOBHUTENH) TaApPAHTHPYET COOTBETCTBHE NpeoOpazoBaTeseli TpeOOBaHUIM
TEXHUYECKUX YCJIOBUW TIpU COOJIOJCHUM MOTpeOUTeNleM YCIOBHM JKCIUTyaTanuu (MIPUMEHEHHUS),
TPaHCIIOPTUPOBAHMS, XPaHEHUSI U MOHTaXa, YyCTAHOBJIEHHBIX B HacToseM PO.

9.2 TapaHTHIHBIA CPOK IKCILTyaTaliu mpeodpasoBaTesei 3 (Tpu) roja ¢ MOMEHTA (JaThl) MPUEMKH
peoOpa3oBarTesi, YKa3aHHOTO B ATHKETKE.

9.3 T'apantust He pacmpocTpaHsieTcsi Ha MpeoOpa3oBaTeny, MOJBEPTIINECS IHOOBIM MMOCTOPOHHUM
BMCIIATCIILCTBAM B KOHCTPYKI IO npeo6pa30BaTeneﬁ HJIM UMCIOIIUX BHCIIHUC MMOBPCIKACHMA.

9.4 Tapantus He  pacnpocTpaHseTcss Ha  JJCKTPUUECKUH  COCAMHHUTENh, MOHTAXKHBIE,
YIUIOTHUTCIIBHLBIC, 3AlIlIUTHBIC U APYTUC U3ACIINA, ITIOCTABIACMBIC C Hp606pa3OBaTeHHMI/I.

9.5 Tapanrtuiinoe 00cTyKMBaHUE MPOU3BOAUTCS MpPENNpUATHEM-U3roToBUTENeM. [locTrapanTuiiHbIi
PEMOHT IpeoOpazoBarTenell IPOU3BOIUTCS M0 OTAEIBHOMY JIOTOBOPY.

10 CBEJAEHUSA O CEPTU®UKALIUU

10.1 Twun npeobpaszoBareneii naBieHus nameputenbHeix C/AB-SMART, momudukanuii 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 3apeructpupoBan B ['ocymapCcTBEHHOM peecTpe CPEICTB M3MEPEeHUN
nox Ne 61935-15 u nomyuieH k npuMeHeHuto B Poccuiickoit deaepanuu.

10.2 Tun npeobpaszoBareneii naBieHus nameputenbHeix C/IB-SMART, momudukanuii 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350, 1351,
2350 3apeructpupoBas B ['ocyqapcTBEHHOM peecTpe cpeAcTB n3mepenuit moa Ne 61936-15 u momyrmieH k
npuMmeHeHnro B Poccuiickoit denepanmu.
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Hpuiioxkenne A
(oGs3aTenpHOR)

CTpyKTypHas cxeMa yCJIOBHOT0 00o3HadeHus mpeoopazosareneii napienus C/IB —-SMART

CIAB-SMART- Exd- Ji[I- 1430- K- 02- OP DIII- t10- 015- 40 kIla- 25- 42-V-+HART- K02-
5 8 9

1 2 3 4 6 7 10 11 12 13 14
Io- - AI'bP.406239.010TY
15 16 17 18

1. HaumeHoBanue uznenusi.

2. (OOo3HayeHHWE  B3pBIBO3AIIUINEHHOTO  HWCIIOJHEHHUS Exd C  BHIOM  B3pBIBO3AIIUTHI
«B3pBIBOHENPOHMIIaeMas o00ojouka «0» ¢ MapkupoBkoit 1o B3peiBosamuTe «lExXdIICT5X» 1o
TP TC 012/2011, TOCT 30852.0, TOCT 30852.1.

O603HaueHNE B3PHIBO3ALIUIIICHHOTO UCTIONHEHUST EX ¢ BUIOM B3pBIBO3AIIUTHI «HCKPOOE30IIacHast
AIIEKTPHUECKAs [IETb YPOBHS «ia», ¢ MapkupoBKoi 1o B3pbiBosamute 0ExiallCT5X mo TP TC 012/2011,
I'OCT 30852.0, 'OCT 30852.10.

He ykaspiBaercs s 001€IPOMBIIUIEHHOTO UCTIOTHEHHUS.

3. Hcnomnenwe mo BuIy n3MepsieMoro AaBieHus (Tabmuma A.l npumokeHus A).

4. Howmep monenn.

5. «K» VYkaspiBaeTcsi TONBKO MJIsi JIATYUKOB, NpEAHA3HAUEHHBIX JJs1 pabOThl C Ta3000pa3HBIM
KHCJIOPOJIOM MJIM Fa30BBIMU CMECSIMU, 00BbEMHAS 0TI KHCIIOPO/ia B KOTOPKIX Oonee 23 %.

6. Koxm rpymmel MarepuanoB, KOHTAKTHPYOIIUX C H3MepsAeMod cpemoir  (tabmuma A2
MPUIOKEHUS A).

7. Pabouas cpema coxmepxamas cepoBogopon. «OP» — OpenOyprckoe miu «AcTp» - AcTpaxaHCKoe
ra30KOHIICHCAaTHOE MECTOpOKACHUE. LIBeT u3nenus — OpaHKeBbIH, U1 OCTAIbHBIX HE YKa3bIBACTCS U UMEIOT
CTaHIAPTHBIN IBET.

8. Kop snextpoHHOr0 mpeoOpazoBartens cO CBETOAHOAHBIM HHAMKaTopoM (JII1), co cBeTOIUOAHBIM
WHIUKAaTOPOM U 3JIEMEHTaMH 3allUThl OT UMIYJIbCHBIX nepeHanpsokenuid (OI1110), 6e3 unnukaropa (DI1) unu
C 3JIEMEHTaMHU 3allUThl OT UMITYJIbCHBIX NIepeHanpsbkennit 6e3 naaukatopa (O111).

9. Koj KIMMaTn4yeckoro UCTIOIIHEHHS AaTurKa (Tadbnumna A.3 npuinoxeHus A).

10. Konx nomyckaeMoii OCHOBHOM MPUBEACHHOMN MOTPEITHOCTH.

11. Bepxuwuii npeaen u3MepeHHii.

12. MaxkcumanbHO-0ITycTUMOe pabouee n3dbITouHoe nasieHne B MIla ans npeobpazoBareneli pasHOCTH
JABJICHUI.

13. Ko BeixoaHOTo curHana (tadmuma A.4 npuioxeHus A).

14. Kopn BapuaHTa 3JIEKTPHYECKOTO COeNUHUTENS (Tadbimia A.S mpuiioxkeHus A).

15. Bapuant pacnosnoxenus snextpuyeckoro coeaunutens (I — cmpasa, JI — cneBa oT KJI€eMMHOM
KOJIOJIKH).

16. Hanuuue g0NOMHUTENHHON TEXHOJOTHYECKON MPUPAOOTKH.

17. Ob6o3HavyeHne KOMIUIEKTa MOHTaKHBIX 9aCTEl B COOTBETCTBHUH C 3aKa30M.

18. O6o3HaveHUE TEXHUYECKUX YCIOBHH.

Tadbnunma A.1 — VcnonHeHue 1o BUay U3MEPSIEMOTro JaBIICHUS

Kon Hcnonnenue no BUAy U3MepsieMoro J1aBJieHHUs
A [IpeobpaszoBaTenb aOCONMIOTHOTO IABICHUS
)4 IIpeoOpaszoBarenb W30BITOUHOTO JABICHHUS
B [IpeobpaszoBaTelb pa3perKeHus

B [IpeobpaszoBaTenb TaBIeHUS-PA3PEIKEHUSI

JI [IpeobpaszoBaTens pa3HOCTH AaBICHUN

Ar [Ipeobpa3zoBaTenb THIPOCTATHUECKOTO AABICHUS
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[Iponomkenne npunokeHus: A

Tabnwuma A.2— Marepuanbl, KOHTAKTUPYIOLIUE C U3MEPSAEMO CpeIoi

Kon rpynnst Marepuan Marepuan neranei, Mogenu npeoOpa3oBaTenei
MaTepUaioB MeMOpaHBI KOHTaKTUPYIOIIHX C
n3MepseMon cpesion
1020, 1030, 1040, 1050, 1060, 2050, 2060;
Crans 12X18H10T, ' ' ! ' ' ! '
Crutas 36HXTIO TOCT 5632-2014 1112, 1120, 1130; 1140, 1150, 1160; 2150,
01 TOCT 0994-74 Pesnna B-14-1 HTA 2160, 2170, 1212, 1220, 1230, 1240, 1312,
TV 38 0051166-2015 1320, 1350, 2350, 1412, 1420, 1430, 1434,
1440, 1444, 1450, 1460, 1530, 1540
02 TuTaHOBBIH CILIaB Crans 12X18H10T 1051, 1061,1141, 1151, 1161, 1171, 1341,
BT-9 I'OCT 5632-2014 1351
Cranp 12X18H10T
03 Cnnas 36HXTIO I'OCT 5632-2014
I'OCT0994-74 Pesuna B-14-1 HTA
TV 38 0051166-2015
Cranp 12X18H10T
04 47XHM I'OCT 5632-2014
TV 14-1-3505-82 %’;’,ﬁlgzggﬁéggﬁ; 1020, 1030, 1040, 1050, 1060, 2050, 2060;
Crinan A7XHM 1112, 1120, 1130; 1140, 1150, 1160; 2150,
TV 14-1-3505-82 Cranp 12X18H10T 2160, 2170, 1212, 1220, 1230, 1240, 1312,
05 ¢ BaAKyYMHbIM I'OCT 5632-2014 1320, 1350, 2350, 1412, 1420, 1430, 1434,
AT CHIEM Pesuna B-14-1 HTA 1440, 1444, 1450, 1460, 1530, 1540
TV 38 0051166-2015
TaHTana
Cmutas 47XHM TuTaHOBEIN CIIJIaB
TV 14-1-3505-82 BT-1-0
06 C BaKyyMHBIM I'OCT 19807-91
HamblJICHUEM Pesuna B-14-1 HTA
TaHTana TV 38 0051166-2015
Cranp 12X18H10T
07 TuTaHOBBIH CILIaB I'OCT 5632-2014
BT-9 Pesuna B-14-1 HTA
TV 38 0051166_2015 1051, 1061,1141, 1151, 1161, 1171, 1341,
TuTaHoBBIN CcIUIaB
1351
TutaHOBBIN CIIJIaB BT-1-0
08 I'OCT 19807-91

BT-9

Pesuna B-14-1 HTA
TV 38 0051166-2015

26




[Iponomkenne npunokeHus: A

Tao6numa A.3— Koabl KITUMaTHYECKOTO UCIIOIHEHUS ITpeoOpa3zoBarTeseit

Kon JlnanasoH teMiepaTryp Bun knumaTtudeckoro
OoKpy:xaroieit cpensl, °C ucnojaenus no 'OCT 15150

tl oT 1Iroc 5 go mwioc 50 YXJI3.1

t10 ot muHyc 40 no mmroc 70 V1 (V2)
t8 ot MuHyc 25 no mwiroc 70 T3

t12 ot munyc 10 o mrroc 70 TClI

113 ot wiroc 1 xo wroc 70 TB1

t15 ot munyc 55 10 mwtoc 70 Y1 (V2)

t16 ot Munyc 61 no mwiroc 70 V1 (Y2)

[Ipumeuanue:
1. Kopa xkmumarmueckoro ucnonaenus t15, t16 ve pactipocrpansercs Ha mogemu 1450, 1530, 1540.
2. Bupn xnmmMaTHueckoro CHoidHeHus Y 1 TONbKO s mpeoOpa3oBaresicii ¢ KaOeIbHBIMHU BBOJIAMHU.
3. Buja KJIMMaTHYeCKOro UCIIOHEHUS Y2 JUIsl OCTAILHBIX IPe0Opa3oBaTeIIeH.

Taonumna A.4— Koasl BBIXOJHOIO CUTHAJIA

Koz BBIXOTHOTO CUrHaJIa Onucanue
42 - - +HART Bospacrarommii ot 4 10 20 MA, ¢ 3aBOJCKON
HACTPOUKOH, Ha PYHKIUIO peoOpa30BaHus BXOTHON
M3MEepseMON BETMUMHBI 110 3aKOHY KBaIpaTHOT'O KOPHS
u 1idpoBbIM npoTokosoM HART®

42 +HART Bospacrarommii ot 4 10 20 MA 1 iudpoBsIM
nporokosoMm HART®
24 +HART Yo6siBatomuit ot 20 10 4 MA U TUPPOBEIM

nporokosoMm HART®
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[Iponomkenne npunokeHus: A

Tao6numa A.5— Koabl 351eKTpUUECKOT0 COSTUHUTES.

Crenenn
Kon
[TapameTpsl kabenbHOTO BBOAA 3aIUTHI IO
I'OCT 14254
LHP14: IlITencenbHblil pa3beM: Briika 2PMI'14 IP54
[IIP22" |lrencenbHblil pa3béM: BUiIKka 2PMI22

GSP* | Buika GSP 3 M20 Hirschman

Ko1r* KaGenbHbIit BBOJ ¢ pe3nOoit M20x 1,5, mist HEOPOHUPOBAHHOTO KaOes
nuameTpoM 7—12 mm. Matepuasl — HUKEIMpOBaHHAs JIATYHb.
KaGenbHbIl BBOJ ¢ pe3nOoit M20x1,5, st HEOPOHUPOBAHHOTO KaOes

K02 | amamerpom 6—12 MmMm. MaTepuan — HeprKaBerollas cTajib. Byl B3pbIBO3AIIUTHI
— ExdIIC
KaGenbHbIl BBOJ ¢ pe3nOoit M20x1,5, st HEOPOHUPOBAHHOTO KaOes

KO3 | amamerpom 6—12 mm. MaTepuasl — HUKEIMPOBAaHHAs JIaTyHb. Buj
B3peiBo3amuTel — EXAIIC
KabenbHbIl BBOJ 111 OPOHUPOBAHHOTO Kabess auameTpoM 6-12 MM u

K04 | nuamerpom Oponu 10-19 mm.
Marepuan — HepskaBeronias ctaab. Bua B3peiBosarutel — EXAIIC
KaGenpubIi BBOJ ¢ pe3pdoit M20x 1,5, mist OpOHUPOBAHHOTO KaOes

K05 | mmamerpom 6—12 mm, TonmuHa Oponu a0 1,4 Mm. Matepuan —
HUKEJIMPOBaHHas JIaTyHb. Bua B3pbiBo3ammtel — EXdIIC
KaGenbHblit BBOA ¢ pe3pboit M20x 1,5, myist HEOpPOHUPOBAHHOTO Kabens

K06 |muamerpom 6—12 mMm. MaTtepuan — HepikaBerolas cTaib. Bui B3pbIBO3aIUThI
— ExdIIC
KaGenbHblit BBOA ¢ pe3pdoit M20x1,5, 1151 HEOpOHUPOBAHHOTO Kabels P67

K07 |nunamerpom 5,5-13 mm. Marepuan — HuKenMpoBaHHas JaTyHb. Buj
B3pbiBo3amTel — ExdIIC

KabGenbHblit BBOJ /17151 OpOHMPOBAHHOTO Kabels AuaMeTpoM 5,5-13 MM u

KO8 | amamerpom 6ponu 10-19 mm.

Marepuain — HepkaBerolias cranb. Bua B3pbiBosammutel — ExdIIC
KaGenbHb1it BBOJ ¢ pe3rboit M20x1,5, niis 6poHUpOBaHHOTO Kabems

K09 |muamerpom 5,5-13 mm, Tonmuna 6ponu 1o 1,4 mm. Matepuan —
HUKEJIMPOBaHHas JIaTyHb. By B3pbiBo3ammtel — EXdIIC

KabGenbHblit BBOJ 17151 HEOPOHUPOBAHHOTO Kabemns $5,5-12 MM Ju1st MOHTaxa B
MeTallJIopyKaBe uin TpyOoHou npoBoake 9, 10, 13, 17/14, 16, 19, 19 mm

Kﬁ%giﬁ“ (BHYTpeHHHUI /HapyxHbIN AuameTtp) tuna P3-1[X, MPIIU u np. no
COIIACOBAHHUIO.
Marepuan — HeprkaBeronias ctaib. Bua B3peiBozarutel — EXAIIC
KabGenbHblit BBOJ /17151 HEOPOHUPOBAHHOTO Kabemns $5,5-12 MM Ju1st MOHTaxa B
K21 (tun MeTayuIopyKaBe Wi TpyoHoi nmposoake 9, 10, 13, 17/14, 16, 19, 19 mm
MP)** (BHyTpeHHwmii/ HapyxHbIi auamerp) Tuna P3-1[X, MPIIN u ap. mo

COTJIACOBAHHUIO.

Marepuas — HUKeJIMpOBaHHas JIaTyHb. Bun B3pbeiBo3amutel — ExdIIC

* CoeMHUTEIH TOIBKO JIS obmenpomeinuieHHoro uernoaenns 1 C/IB-SMART—EX.
" B ckoOKax yKa3bIBaeTCs TUIl METaUIOPYKABA.
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[Iponomkenne npunokeHus: A

[Ipumep 3amucu 0603HaYCHHE TPEOOPa30BATEIICH MPU €To 3aKa3e U B JOKYMEHTAIUH IPYrod MPOTyKIUH,
B KOTOPOI OH MOKET ObITh IPUMEHEH:

[Ipeo6pa3oBarenu B B3PbIBO3AIIUIICHHOM UCTIOJTHEHUH c BUJIOM B3PbIBO3AIIUTHI
«B3pBIBOHETIPOHUIIaEMast 00oJiouka», moienu 1430 myis u3MepeHus: pa3HOCTH JABJIICHUM, MaTepuaioM
MeMOpaHbl M MaTepHalaMH, KOHTAKTHPYIOIIUMU C H3MepseMoir cpenoir — cmiaBoM 36HXTHO, cranbro
12X18HI10T, pe3unoii B-14-1 HTA, cBeTOauOAHBIM HHAUKATOPOM, KIMMATHUUYECKOTO UCIOJHEHHUS Y2, HO
st pabotel ipu Temmneparype oT MmuHyc 40 °C no mmroc 70 °C, KoJ0M IpeaesioB A0IMYyCKaeMOW OCHOBHOM
norpemHoct 015, Bepxuum mnpenenom wusMepenuss 40 xklla, mnpeaenbHO-TOMyCKaeMbIM  paboYrM
n30bITOYHBIM jJaBieHreM 25 MIla, aHanmoroBeiM BBIXOJHBIM curHaIoM 4-20MA, ¢ dyHkuei
npeoOpa3oBaHusl BXOJHOW M3MEPSeMOI BEIMYUHBI 10 3aKOHY KBaJIPaTHOTO KOpHsS U mpoTokosnoM HART®,
CTaJIbHBIM KaOeJIbHbIM BBOJIOM JJIsi HEOPOHUPOBAHHOTO Kabels [uaMeTpoM oT 6 10 12 MM, pacnonoxeHrueMm
AIEKTPUUYECKOTO COCTMHUTEIS CIIPaBa U JOMOJHUTEIHHOM TEXHOJIOTMYECKOM MPUpabOTKOM 0003HaYaEeTC:

CIB-SMART-Exd—J[JT-1430-02-31-t10-015-40 kIMa—25-42N—+HART-K02-II-H
ATBP.406239.010TY
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IMpuaoxenne b
(oGs3aTenpHOR)
I'abapuTHbIe YepTexu npeodpasoBaTeiei

1460

Mopenb Kon snexrpudeckoro H, MM, HE L, MM, He Oonee | B, MM, He Gomee
COEIMHUTEIN T10 Ooiee
Tabmuie A.5
K01, K02, K03, K06
’ g ’ ’ 165 200
K07, IIP22, GSP
1112, 11311122 1312, 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

Pucynok b.1 — I"'aGaputHsIii uepTex npeodpazoBaTesieil U30BITOYHOTO AABICHUS, PA3PEKCHHUSI, TABICHHUSI-

pa3pexeHus, pa3HOCTH JaBJICHUHN,
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[Tponomxenue npunoxenus b

Monpens
npeobpazoBaTes

Kon snekrpuueckoro
COEIMHUTENA 110
Tabaure A.5

H, MM, He Gontee

L, MM, HE Oonee | B, MM, He Oomee

1020, 1030, 1040

K01, K02, K03, K06,
K07, I1IP22, GSP

K04, K05, K08, K09,
K20, K21

111P14

206

110 140
165 155
90

Pucynoxk b.2 — I"abaputHbIii yepTex npeoOpa3oBaTeseii abCOTOTHOTO JaBIeHUS
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[Tponomxenue npunoxenus b

- B max -
105 a0
| | :-
® .
= q )
524
&=
1 N - T [N
Hé il l
2
| | Honpobaewue Hanpabaewie
| * Budpau Sundpiuivir
Mopenn Kon snexrpudeckoro A, MM, He Ooiee B, MM, He OoJtee
npeoOpaszoBarens COSIUHUTEIIS 10
Tabm. A.5
K01, K02, K03, K06, 195
K07, 111P22, GSP
1041, 1051, 1061 K04, K05, K08, K09, 155
K20, K21
11P14 182 110
K01, K02, K03, K06, 125
1141, 1151, 1161, K§£7I’<(I)ISIP12<%)’8GI§59
1171, 1341, 1351 K20, K21 155
1IP14 110

Pucynoxk b.3 — I"aGapuTHbIit uepTex npeodpa3oBaTeneit abCoMOTHOTO, H30BITOYHOTO AaBJICHHUS,
JABJICHUSI-PA3PESIKCHUS



[Tponomxenue npunoxenus b

B max
an

.
Himax,

|
27 S
! . ] =
g Lry
Me0x15
- e
- A -
| | Honpabaekue | | Aonpobaekue
| Budpouy | Budipou
Mopens Kon snexrpuaeckoro | [, mm, He Gonee | H, mm, He OGonee | B, MM, He Ooiee
npeoOpaszoBarens COCJIMHUTES T10
Tabiuie A.5
K01, K02, K03, K06, 195
K07, IIP22, GSP
2050, 2060, 2150 ’ ’
' ' ' K04, K05, K08, K09, 80 212
2160, 2170, 2350 K20, K21 155
1HIP14 110

Pucynok b.4 — I"aGapuTHbIi yepTex mpeodpa3oBaTeneit abCOMOTHOTO, H30BITOYHOTO JAaBJICHHUS,
JABJICHUSI-PA3PESIKCHUS
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15 _

[Iponomxenue npunoxenusa b

B max

)

@43
5§27
5T S
a6 L MZ20x15
———— |y —
I DRI TEHLE TN TEHLE
| ‘ Budpaiu * Sudinaus
Mogenb npeobpazoBarens Kon snextpudeckoro B, mm, HE Ooee
coeuHuTEN 1o Tabnuie A.S
K01, K02, K03, K06, K07, 195
1050, 1060, 1150, 1160, 111P22, GSP
1350 K04, K05, K08, K09, K20, K21 155
111P14 110

JaBJICHUSI-Pa3pPEeKEHUs

34

Pucynok b.5 — ["abaputHbIif uepTex mpeodpazoBaTeneil abCONMIOTHOTO, N30BITOYHOTO JIaBIICHUS,




256

2195
2120

[Tponomxenue npunoxenus b

Monens npeoGpa3zoBaTens

Kop anexrpuueckoro
CoeIMHUTEN 110 Tadauie A.5

B, MM, He Oonee

1530, 1540

K01, K02, K03, K06, K07,

111P22, GSP 170
K04, K05, K08, K09, K20, K21 200
111P14 155

Pucynok b.6 — I"abaputHsIii ueptex npeodpazosateneit C/IB-SMART-/IT,

CJB-SMART-Ex-JII" moxeneti 1530,1540
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IMpuaoxenne B
(oGs3aTenpHOR)
CxeMbl OAKJII0YEHHS Peodpa3oBaTeJiei

Kperuuxka, mpuemHuk gabaeHug
ycaoBbHO He IoOKasaHul

— e

Mecmo

MMOJHANUCHUH

BHeuIHez0 Kabead

¢y
N
AN
T,

Pucynok B.1 — IloakimoueHne BHemHero kadens K KIEMMHOM KOJIOJKe peodpa3zoBaTesei.



[Iponomxenue npunoxenus B

—
L

[IpeoOpasorarens
Kuiemnas kounojka
[lens Kont.| ILlemns
+[Iuranue 1 +ITuranue
-Bexon/-Tect 7 |-Beixoa/-Tect
+Tect 3 +Tect
Kopmyc 4 Kopnyc

Pucynok B.2 - Cxema nonkitoueHus mpeodpazoBaTeneil C KaOeIbHBIM BBIXOIOM.

_|_

O

Ullg

[IpeoOpasoBaTenn
Pazbem X1
Ilens Konr.| Ilens
. +ITuranue ] +ITuranue
L +TecT 2 +TecT
-Beixon/-Tecr| 3 |-Beixon/-Tecr
Kopmyc 4 Kopmyc

Pucynok B.3 — Cxema noaxitoueHus nmpeodpazoBareseil ¢ BEIXOJHBIM pa3beMOM.
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[Iponomxenue npunoxenus B

[Ipeobpazosarens
Knemuas KOJIOIKA +
[ens Konr.| Iens @) HHQ
T +lIuranue 1 +ITuranue s = Rn
f -Beixon/-Tect | 2 |-Beixon/-Tecr -
+Tect 3 +Tect 2000m 50 Om
Kopnyc 4 Kopnyc —QO O
| HART

MOJIEM

Pucynok B.4 — Cxema noaxmouenus HART® monema k mpeoOpa3zoBaTessM.
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IMpunoxenne I
(oGs3aTenpHOR)
Yeprex cpeacTB B3pbIBO3AUIUTHI Peodpa3oBareliei

Hcnonuenue npeobpazoBatenis 6€3 KPBILIKK CO CTEKIIOM

“B3peib” 0.9 Bapsb” n 9
CmonopeHue Cmonapekue
PEBbﬁEﬁUO dukcamop PezsBobol gukcamop s |
Kpachwid 10, 5min - Kopnye
- = . Ly §
N(enrnul_J 8 8 & 10, 5min Alloy ADC-12
_epHbid / JIS H 3302-2000
[onudou o =\ /
XY 2
N T S\ ZEDY /N g
=
IS, S| fa
@@ DL ER
2 &8 = 138§
H N 38
1 & ER
3 E2c
o} L
EX
M20x15 gs
5 nosneix 1
HEMOBPEKTCHHEIX ;[
BHTKOB Ji'.‘t'-ib(jbi
t—é
3 ]
E e
( Kperika
Kpeiiika |~ Alloy ADC-12
Alloy ADC-12 JIS H 5302-2000

JIS H 5302-2000
Crams 12X18H10T
TOCT 5949

Fakaenkd ¢ noAykpyen.2onob.
2. 5x4 Hepw. cmaae A2 DINTE 76

1. CBoGoaHbIi 00bEM B3phIBOHETIPOHUIIaeMOM 00010ukH He Oosee 200 oM®.

2. TonmmHAa CTEHOK KOpIyca B HauboJee TOHKUX MECTaX, NIYXUX OTBEPCTHSIX — HE MEHEE 3 MM.

3. Ha moBepxHocTsIX, 0003Ha4eHHBIX «B3pbIB» HE AOMyCKAOTCs 3a00MHBI, PAKOBUHBI, TPEIIUHBI U IPYTHE
neeKThI; MEePOXOBATOCTh MOBEPXHOCTH HE JAOJKHA MpeBbIaTh Rab,3.

4. B pe3b0OBBIX COEAMHEHUSX, 0003HAUYEHHBIX CIOBOM «B3pbIB», B 3allelJIeHWH HE MEHEe 5 TOJHBIX,
HEMPEPBIBHBIX, HEMOBPEKACHHBIX BUTKOB.

5. TNokpeITHE B3pBIBO3AMUINIEHHON 000I09YKH — Kpacka nmopomikoBas RAL 7035.

6. Kaxxgas obonouka moaBepraeTcsi UCIIBITAHUEM MMHeBMaTHueckuM jaasineHuem 1,5 + 0,1 MlIla B Teuenue
Bpemenu 10 + 2 c.

7. Kaxnaplit TeH30mpeoOpa3oBaTenb A MPUEMHUKOB W30BITOYHOTO JaBIICHUS, Pa3peKeHUs, AaBJICHUS-
pa3pexeHus MpH U3TOTOBIICHUM TIOJIBEPTaeTCsl TUIPABINYECKUM HCIBITAHUSIM JABJICHUEM B 3aBUCHMOCTH OT
€ro BepXHero npenaena usMmepenuid, Ho He meHee 4 MIla mo AI'bP. 408854.001TYV.

8. MapkupoBka BBITIONHSETCS B CcooTBeTcTBHM ¢ Bumamu M, I, @, II, cOopodyHoro uepTexka
ATI'BP.406239.001-33 Cb:

- HAMMEHOBAaHUE CTPAHBI, TJI€ U3TOTOBJICHO TEXHUYECKOE CPEJICTRO;

-a 6, 1,4, 0,e X Cc, T, Yy, §, — B COOTBeTCTBUU C KojmoM 3akaza mo AI'bP.406239.010TYV,
X — TOJIBKO JyTsl TIpeoOpa3oBaresyieil ¢ TEXHOJIOTHUECKOU TPUPaOOTKOM, K — 3aBOJICKOM HOMEp M3Jeus, T —
MeCSI[ U3TOTOBJICHHS, M — TOJI U3TOTOBICHHS, H — cTeneHb 3amuThl IP54 wmm IP67 mo T'OCT14254, n —
HOMep cepTtuduKarta, I — 3HaK yrBepxkaenus tuna CU, mr — 0603HaueHNE TEXHUIECKUX YCIOBUM, U - €AHMHBINA
3HAK 00OpaleHus, 10 - CIeIHATbHBIN 3HaK B3PBIBOOE30MACHOCTH, sl — 0003HaUEHUE OpTaHa cepTU(UKAIIIH.

9. [MnoMOupoBaHue (CTOMOPEHHE) KPBIIICK OCYMIECTBISICTCS HA MECTE DKCIUTyaTallMH ITOCIIe OKOHYAHUS
MOHTaKa M HACTPOUKH.

10. MoHTax  KaOeIbHOTO  BBOJA  OCYHISCTBISIETCS B COOTBETCTBHHM C  TPeOOBAHHUSIMH
I'OCT 30852.1.

11. ®wukcamus kabeIbHOTO BBOJIA M 3aTTYIIKH OCYIIECTBIISICTCS HAa TPEINPUSTAN-U3TOTOBUTEIE.

Pucynok I'.1
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IIponomxenue npunoxenus I’

OcranbHoe Ha pucynke ['.1.

3ozywka bapebosawumxas Tatimuxa

M20 PLGYIB {pe3sda M20x1,5) Crans 12X18H10T

HUKeAupoBaHHAA NaMmyYHL C
TY3400-007-72453807-07,
MapKUpobKa Baps bozawumsl
ExdlICU/Exelll

TocT 5949

KabensHse 6Bods 30w bo3qWULEeHHs &

(M20x15) FOUBK, FGANBK -

HUKUAUPOBaHHAA AAMykHs;

FGIKS - cmans AlSI 316L (03X1THIAM3I)

€ KOMAMBKMOM YNAOMHUME/BHE X KONeU
TY3400-007-72453807-07,
mapkupobkn bapu bosowums

ExdlICU/Exelil/ExinliCU

Suax sazesnenns 10
TFoOCT21130-75

Samum 3b-J1-6x12 F'OCT 21130-75

L/\_J/ axnenxa ¢ nonykpyea.2onob,

2.5x4 nepw. cmane A2 DINTE 76

Pucynok I'.2

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

M27x1,5-6g/6H ,

H(2:1) N
E
-3
g
Mewm6panet . = B.?ﬂbf& n.26
Tommuna 0.22 min Cmaska
nasepras BT9 TOCTI9807-91 W IHATHM-221
Kgﬁmié@’gmg ;Zw(m (Bapra nazeprHas TOCT 9433-20
dnuda wba 5 min DabBHOMepHO K \
10 KoHmUI OB —
. \q o Dﬂf Bukcunt TTK-68
TocT 19 _ ﬁq TV3S 10350881
BT9 TOCT19807-91 €InHa /-5-14-
N —_——— don.zam. [loguypemar 1)
Adunpen A-167
— MiZ2x125-6g H
Kaeii BK-9
K
a Z(gggﬂ—aﬁ zobas 7 OCTH2-0949-74
Henpepsbra s &Y
no KOHMYPY & %\ Crann
'\i ' 12X 18H10T
5.\\
74_|> 7> Crane
1A 12X 18H10T
~[ W
&
M12x1,25-6g/6H
Pucynok I'.3
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[Tponomxkenue npunoxenus I’

Mognenu 1141, 1151, 1161, 1171, 1341, 1351 (mpoxoimkeHue, cM. pucyHok I'.1)
H(2:1)

H(2:1)

Mewmbpansr
tonmuna (.14 min

/BT9 I'OCT19807-91

Lhapxa
A038pHAS
pabHomepHe no
Chapra KOHMYRY
/10 38pHAS
= —
npepetBucmo no mo Ao~
KGHMYDY 8 4 mo4kax = OHMYpPY B 4 moyukax
gnuna wba 5 min

dnuRa wha 5 min

BT9 FOCT19807-91 R §

MiZx125-6g

Pucynok I'.4

Mognenu 1041, 1051, 1061, 1050, 1060, 2050, 2060, 1150, 1160, 2150, 2160, 2170, 1350, 2350 (cm.
pucyHok I'.1)

Membpans
T | Tomu.0.22 min

MemOpaHBI ———
tonu, 0.14 min [ ——— BT9 TOCT19807-9

BT9 FOCT19807-9T \ 7
7 \ 4
% \ (hapxa 7
. /1A 3epHA A a
CBapka npepsBucmg no % fBapka
/10 3EPHAST Z ﬂﬁ?ggsgﬁ‘
\ paBromepHo no o
.‘ KoHmyDY pabHoMepHO
No KOHMYOY
B3pbib " “
BT9 BT9
T'OCT19807-91 T'OCT19807-91

1251 2560

7.5 min

Mi2x125-6g

Pucynok I'.5
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[Tponomxkenue npunoxenus 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. pucyHok I'.1)

M27x15-6g/6H

5 NOAHLIX HENOBPEKIEHIIX
BIHTEOB bl

Brgcuar [IK-68
TY3E.103508-81

“Bapeid”

Konsuo

024-028-19-2-3
TOCT 18829
Peanna 7-B-14-1
) ﬂom:%)smay

Burr M2.5x 10 ysease DIN 7985

Cuaskn
HHATHM-221
OCT 9433-80

/N1(2:7)

I
Yo w1
it 2.5 wnne DIN 127 By T
Tonoperie MITE ] ,’f ; '§}(¢,; “§ ;,/4 Bur M6xS nepoc, erans A2 DIN 914
FITY 4 e Ve OTET J ]
I enmonBo; .3‘4 %le%’vl Iliziia & pepascrams A2 DIN 1278
Crane 12XI8H 10T ',‘"' d =V A
TOCT 5549 f ,-:"',’b.—&l /E
Cran 12XISHIOT l’/ VL’ /— /7 e
TOCT 5099 - f e Dabrone
S %0 ]1" ? cog, ’
D SO a
n thle Magwr Ll
5] xnﬁlung & ng-m:rx
mo
a1 / { i ga‘ mayxax
“B3puiB” ’
Membpar
EAE Jna CO5 tonu .19 min
S C50 qonm 063 min
e MemBpatibi _ BT9 FOCT19807-91
Ad 385Ka 5 Jlna €05 ronuc0.19 min
P Tomepo 10 Jlis €50 ron 0,63 min
BTO LOCT19807-01 BT9 IOCTI9807-91
=
Mesiipansl Crnae 36HXTH)
Cram, 36HXTIO 1011L,0.07 min d 7 TOCTI0994
FOCTI0904 '@
uaﬁneg:péx;c[m (Bapka Taiika MI4-6H.38XA.019 FOCT 15524-70
TRACUNER 12 ponukobas 1laiiGa 14.38XA 019 TOCT 11371-78
110 KOHMLDY snnounan
M22x15-6g
Hnaroers [IMC-5

Cranb 12X 1SHIOT 5 OHBIX HENOBPEKTEHHbIE
TOCT 5949 5

FOCTIA032 BITEOH Peibisl

Pucynok I'.6

OcranpHoe Ha pucyHke I'.1.

E-E(2.70

[N
~

Jaknenka ¢ nonykpyza.2anob.
2.5x4 nepx. cmaas AZ DINTE 76

7,2

0
UL

s

12
16

Bamum 3b-J1-6x12 T'OCT 21130-75

C-C(17)

Boam M6x12 Hepx cmans AZ2,DINS33
WJadda 6 Hepw.cmans AZ DIN 1278

A-4(2:7)

TexHamug A-CB30-JT

Mar#nr
TV 224-008-1157367-99 ~ KC257012M/7
ey —
& 2
~ m
ez \
Kneu BK-9

% 00T92-0949-74

75
|

|

[ ]

7

4
Bunm M&x12, Hepw.cmans A2 DIN 798
[Houda M& Hepw.cmans AZ DIN13TB

Pucynok I'.7
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Bun 1

[Tponomxkenue npunoxenus I’

Bung ©

1ExdIICTSX,
—61°C<ta<+70°C IP67

[Hr

OExiallCT5X,
Pi<0,8Bm

[H[/—61°C<ta<+'70°C H
U1<24B Il<100MA Ci<10u?,Li<0,15mM'H

Bun I

Bun I

POCCUVACKAS PEJEPALNA
o |y 3A0 'HIK BUIT

CIB-SMART-Exd-{a| -[6]-2] -lg] —

Ne w | [1]R0[ M]e,

@—8———@—§—X
2]

POCCUACKASL PEJEPALVA
o U 3A0 "HIK BUIT

CIIB-SMART-Ex-0-6/-[2 -[g -
@—%—E——@—@—E
i

Ne Kk | ] 200 M 2,

[Ipumep mapxupobku:
POCCUACKAAL PENEPAIAA
3A0 "HIK BHI"

CIB—SMART-Exd-/1]1-1430-02-3II1 -
LR t10-015-40xTla—25-42-V—+HART-K02-T1-H
AT'BP.406239.010 TY
Ne(0005 05.20162

OcranpHoe Ha pucyHke I'.1.

[Tpumep mapxupobku:
POCCHCKASL (PE,[I,EPALIMH
. 300 "HIIK
1 CIIB-SMART-Ex—N]l - 1430 02-9111 -
L)X t10-015-40kTla—25-42-V—+ HART-K02-TI-H
ATEP.406239.010 TY
Ne00006 05.20162

Pucynok I'.8
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[Tponomxkenue npunoxenus I’

Komsro
063-068-30-2-3

“B3pelb” n.26 FOCT 15529
p Peszuna 7-B-14-1

Cwmazka

3.7
\/ Rai2

don. zam. loauypeman
Adunpex /1-167

37

HHATHM-221
rocT 9433-80

£

55

Me5x15-6g/6H
5 MOMHBIX HEITOBPEkKICHHBIX
BHTKOB Pe3b0bI

39

55

M65x15-6g/6H
3 MOTHBIX HEMTOBPEKICHHBIX
BHTKOB pe3bObl

3

Koakio
063-068-30-2-3
ToCT 18829

Pesnra 7-B-14-1
don.3amM. UO!IUQ;JEH?&H
Adunpex /1-167

Bt M4xSnepok.crans A2 DIN79S.
Hlariba 4 repor.crane A2 DIN 127 Bl

Cronopenne M65x 1.5

CTeRTOTERCTOINT
C®D-2-35T-1 ka-1.5IOCTI10316-78

Bt M4x8uepsx.crais A2 DIN7985
Mlafioa 4 mepx.cram A2 DIN 127 B

| | Cronoperne M63x 15

Pucynok I'.9
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IMpuaoxenne E
(oGs3aTenpHOR)
Hacrpoiika npeodpa3oBaTeJieii JaBjeHUs ¢ MOYJIeM HHIUKANNH

B nanHOM nmpuioxeHun npuBeaeHa MH(GOpMaIus 0 MOATOTOBKE K 3KCIIIyaTalluy, peXXUMax padoThl
npeoOpa3oBaTelis JaBJIeHHUs ¢ UHAUKATOPOM IIPU 3KCILTyaTallH.
VYcnoBHble 0003HAUEHUS:

Pmax — MaKCHUMAJIbHBIM BEPXHUM MPEJeT U3MEPEHUN;

Pg— BepxHHUil ipeies1 U3MEPEHHUI;

Py — HyxHUN nipenen n3MepeHu;

dP — nuana3oH u3MepeHwuii gaBieHus oT Py 1o Pp (17151 Bcex mpeodpa3oBaTeseil JaBjIeHuUs, KpoMe
JAB).

1 KoHTpoJib HACTPOIiKH MapaMeTPOB Npeodpa3oBareieii 1aBIeHUs

JUis moAroToBKM INpeoOpas3oBaress JaBIEHMSI K IKCIUTyaTallMM OCBOOOJUTE JOCTYN K KHOIOYHBIM
NEPEKITIYATENISIM MOTYJIsl HHIMKAIIMH, OTBEPHYB IPO3PAYHYIO KPBIIIKY MPEOOpa30BaTEes NaBICHUS.

Onepaum{ KOHTPOJIA HC OKa3bIBACT BJIUSHUSA HA BI)IXOI[HOP'I CHUTHAJI Hp606p330BaTer{ JaBJICHUA.

[lepeyeHb KOHTPOJMPYEMBIX IapaMETpOB TMpeoOpa3oBaTelisi JaBJICHUS, PEKHMOB HACTPOEK U
CHUMBOJIOB, OTOOpakaeMbIX Ha JHUCIUIee MHAMKATOpa, ykazaH B Tabmuue E.1. BwiGbop koHTpoimpyemoro

rapaMerpa OCYIIECTBIISIUTE I1OCIENOBATEIbHBIM Ha)XXaTUEM KHONKH «V» (IpU MEpBOM Ha¥aTHH C
ylep:KaHUEM B Ha)KaTOM COCTOSIHUU HE MeHee 3 CeKyH]I), IPU 3TOM Ha JUCIUIee HHANKATOpa OToOpakatoTcs
COOTBETCTBYIOIIME IU(POBbIE 3HAUYECHUS YCTAHOBJICHHBIX KOHTPOJUPYEMBIX MapaMEeTpOB WJIM CHMBOJIOB
pexxumoB HacTpoek (Tabmuusl E.1-E.4), coxpansemble B TeueHue 10 CeKkyHJ, eciu HE IMPOU3BOAUTCS

CIIEAYIOIIEe HAKAaTHE KHOIKH « V.

Bbixon w3 pexuma KOHTpOJS HACTPOEK IapaMeTpoB IpeoOpa3oBaresst JABIEHUS HPOMCXOIUT
aBTOMaTuyecku yepe3 10 ceKyH]1 OT MOCIEAHEr0 HaXKaTHsI KHOTIKH.

Meprianrie CHUMBOJIOB HHAMKATOPA PeKUMOB TabnuIbl E.1 CUrHAIN3UPYIOT O COCTOSIHUM BXOX/IEHUS B
PEXUM U3MEHEHHUS [TapaMEeTPOB HACTPOUKH.

HoBblil MK KOHTPOJSL HAacTpOEK MapaMeTpoB IpeoOpa3oBaress JaBJICHUS BCETa HAuMHAETCsA C
KOHTpOss pesxnma 1 B Tabnmne E.1 (ABTomMaTnveckast yCTaHOBKa HYJIEBOTO 3HAYEHHS IABIICHH).

%

xl'c/cm? k'c/m?
O @ (@)
fa xfla___Mrla

& KHOIIKa JJIs1 BXOoJ4a U JIBUXXCHHA 110 MCHIO U
HU3MCHCHHIO YUCJia

COXpaHEHHUsI HACTPOEK, BEIOOP TOJIOKESHUS
MU3MEHSEMOT0 YUCIIa

G KHOIIKa JJIs BbIXOJa U3 MCHIO 0e3

A L2
%

é:? KHOIIKA JJIs BBIXOJ1a B PEAAKTUPOBAHUE U
COXpaHEHHUsI HOBOM HACTPOWKH

Bremuuii By HWHAUKATOpAa U HAa3HAYCHNEC KHOIIOK
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Taob6nuua E.1— Pexumpl HACTPOCK M CUMBOJIBI MHIUKAILIMH NTAPAMETPOB

[Iponomxenue npunoxenus E

Homep H C
peskuma aHMeHOBAHHe PeknMa HMBOJIBI HA puveuanus
HACTPOHKH HACTPOMKHU HHIMKATOpe
1 ABTOMaTHYECKasi yCTAaHOBKA HYJIEBOTO «Mepranuem» TeKYIIUX
3HAYEHUS JAaBIICHUS €IMHUI U3MEPEHUS
wle/ow’ ile/w’
9 EaunHuib! u3sMepeHus WK MPOLEHTHI OT A A «Mepranuem» TeKYIIUX
Jrana3oHa u3MepeHui €IMHUI] U3MEPEHUS
Mepuanue Mex1y
S cuMBOJIOM —0P- 1
g % O
3 YcTaHOBKa BEpXHETO mpeesa S TEKYIIHM
(mnamaszona) usmepenuii (dP) YCTaHOBJICHHBIM
BEPXHUM TIPEICIIOM
W3MepeHust
% Mepuanue Mex1y
Seen cumBoJioMm —HII- u
YcraHoBKa HUKHETO IIpeelia o ofle wie
4 g - TEKYIIUM
(nnanasona) uzmepenuii (dP) - H l } -
YCTaHOBJICHHBIM
3HAYCHUEM
0,2¢c; 0/4c;
5 Br100p BpeMeHH yCTaHOBIIEHUS 0,8c; 1,6c; | Bpewms ycraHoBieHus ¢
(memmdupoBaHus) BEIXOAHOTO CUTHAJA 3,2¢; 6,4c; «MEPIIAHUEMY JTUCTIICS
12,8 ¢c; 25,6 c;
Br160p XapaKTeprUCTUKN BBIXOTHOTO
curHazia (mpsimasi TuHeHas
6 (np . 42- 24
KOPHEH3BJICKAIOIIas, HHBEPCHAs
JIMHEWHas )
%
oo dow Nuaukamus pexuMoB
Ma xila___MDa
7 KanuOpoBka - - KaJMOpOBKHU B
I_ H L tabmume E.2
S —
Ycranoka PIN — kona Ha 3ammr -
8 A Ty ,‘ E -; «Mep1anue» CHMBOJIOB
W3MEHCHHUS TTapaMeTpOB L UL
9 Bo3sBpar k 3aBOJICKUM HacTpolKam «Mep1anue» CHMBOJIOB
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[Iponomxenue npunoxenus E

Taonuua E.2— CuMBOJIBI HHAMKAIMKA PEKUMOB KIHOPOBKU

I-elz\:aifa HaumeHoBaHue pe:kuma CuMBOJIBI n eua
P KaJIUOPOBKH Ha MHANKATOpe PUMEHAH s
KAJIHOpPOBKH
KanubpoBka HauanpHOT0 3HAUYEHUS UD[] l-l |C>' UDD
1 BeIXoaHOTO curnajua [TAIIL UD[] lDl U-l '-| Curnan 4-20 MA
(kamuOpoBka «Hys» LTAIT) o Y, Ve,
KanubGpoBka KOHEUHOTO 3HAYCHUS UC []-| l-| UDU
2 BeIxoaHoro curHaja LIAIIT UC l-U lDl |-l Curnan 4-20 MA
(xaimuOpoBka «HakimoHay [1AIT) N et et
3 Kanubposka «uymsi» AL H— =®= =C>= H— —
4 KanuOpoBka auanazoHa uaMepeHuit ﬂiﬂ []il l:l Ui o
IpeoOpa3oBaTelis JaBJIeHHS LI
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[Iponomxenue npunoxenus E

1.1 ABTomMaTHYeckasi YCTAaHOBKA HYJI€BOI'O 3HAYCHUSA TaBJICHUN

Buumanmne! Onepanus "' ABToMaTH4yecKkasi yCTAHOBKA HYJIEBOI'0 3HAYECHUsI 1aBJIeHUs '
BBITIOJTHSETCS MPU JABJICHUHU Ha BXOJI€ B JaTUMK, PABHOM HUKHEMY MpeJiesly U3MepeHus (HyJIeBOMY
M30BITOYHOMY JABJICHHS JIUISl BCEX JATYUKOB, KPOME JATYMKOB aOCONIOTHOTO AaBiieHus). Omeparus
SKBUBaJIEHTHA onepannu KamnopoBku Hyist AL o m.1.7 mpunoxxenus E.

Onepanuio HaCTPOMKHU OCYIIECTBIISUTE B CIEAYIOLIEH MOCIEI0BATEIIbHOCTH:

- HO)KMHTE HA KHOIIKY <<&» U yIepKuBaiiTe ee He MeHee 3 ceKyH . (pexum 1 Tabmunsl 1).
Ha unaukaTtope oroOpakaercs Meplaroliee TeKyllee 3Ha4eHUe JTaBIeHus.
%

- I YyCTAaHOBKM HYJIEBOIO 3HA4YEHMs BBIXOJHOIO CHUTHaja HaXaTh KHOIKY «i':?». Ycranosures
HYyJIEBO€ 3HAUYEHUE JABJICHUS U INPOM30MIET aBTOMAaTUYECKHIl NEPEXOJA B PEKUM H3MEPEHHUS BXOIHOIO
JaBJICHUS.

Ilpumeuanue:

Ecnu He npou3BOAUTh HU KaKUX AEMCTBUM (HaXaTusl KHOIOK), TO yepe3 10 cek. mpoucxoauT

aBTOMATUYECKUH IIEPEX0]] U3 PEKUMa YCTAHOBKU HYJIEBOI'O 3HAYEHUS B PEKUM U3MEPEHMUSL.

1.2 Pexxum BbIOOPA eIUHUII H3MEPEHHUS
Haxatp u ynepxuBath He ME€HEE 3 CEK. KHOIKY « V ».

HOCJ’[CZ[OBaTCJ'[BHO Ha)XMMATh KHOIIKY « V » IO IOABJICHHUA CICAYIOIMX CUMBOJIOB.

we/en xleiud

=E =
Kuonkoit «iﬁ?»l’[pOI/ISBeCTI/I BXOJ B pCKUM PCAAKTHUPOBAHUSA CAUHUL] U3MCPCHU.
Ha HHIUKATOPC HAYMHACT MEpUATh paHEC YCTaHOBHeHHLIﬁ CHUMBOJI CIUHUILl U3MCPCHUA.
Haxxumas KHOIIKY «G» HN3MCHUTH CAUHUIY U3MCPCHHUA.

Knonkoi <<*>>00XpaHI/ITI> BbIOpaHHYIO €IUHUIY U3MEPEHMUS.
CHMBOJI €IUHUIBI U3MEPEHUS IEpecTaeT Meplarh.

Knonkoit «&» IIPOU3BECTH IIEPEXOJ B CICAYIOLINI PEKUM MEHIO WIM KHOIIKOMI «G» IIPOU3BECTH BBIXOJI B
PEXKUM U3MEPEHHUS.
Ilpumeuanue:
Ecnu He mpou3BOANTh HU KaKUX AEMCTBUM (HakaTus KHOMOK), To yepe3 10 cek. mpoucxoauT
aBTOMAaTHYECKHH Mepexo] U3 pekuMa YCTaHOBKHU €IUHHIL U3MEPEHUs (C COXpaHEeHHEM MOCIeTHeH
HACTPOMKHN) B PEKUM U3MEPEHUS.

1.3 ¥YcranoBka BepxHero npejesa (1mana3ona) usmepenus (BITIN)
Haxatpb u ynep:xuBath He MeHee 3 CeK. KHOTKY « V ».

IlocnenoBareabHO HAXKHUMATh KHOIIKY « V » OO IMOABJICHUA CICAYIOIUX CUMBOJIOB:

%
alc/w’
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[Iponomxkenue npunoxenus E

Ilpumeuanue:
[TpoucxoauT Mepiianue Mexay cCuMBOJIOM -0P- U TEKYIIMM YCTaHOBJICHHBIM 3HAUYCHHEM BEPXHEro Ipezesa
HA3MEPEHUSL.

Knomnkoii «Qf?»npomBeCTH BXOJI B peXuM penaktupoBanus BIIN.
3HaueHue Tekyuiero 3HaueHus BIIM HaunHaetr Mepuars.

N\ e |
250
| e
g
Knonkoiu ((G»BBIGpaTL HoBoe 3HaueHue BIIM u3 craHmapTHOrO psiaa WM NEPENTU K YCTAHOBKE
HECTaHJapTHOTO IUANAa30Ha U3MEPEHUSI.

Jlnst coxpaHeHus1 BRBIOPaHHOTO 3HAYEHUSI HEOOXOIMMO HaXKaTh KHOIIKY <<$.Q?>>.
[IporcxoauT nepexos B OCHOBHOE MEHIO.
Ecnu HeoOxonuMo ycTaHOBUTH HecTaHaapTHoe 3Hadenue BIIV, To mocie okoHYaHUs CTaHJApPTHOTO psaa Ha
MH/INKAaTOpe 0TOOpakaeTcsi BCe HYJIEBbIE HE MEPLAIOIINE 3HAYCHUSI.
%

xlc/cw’ xlc/u’
M
=

Jl11g BXo/1a B IOJIPEKUM peakTUpOBaHus (yCTaHOBKU) HecTaHaapTHOTo 3HaueHus BIIM Heobxonumo

HaXaTb KHOIIKY « ».
Ha WHJAUKATOPC HAYUHACT MEPLATh HepBLIfI paspsan.

%
xlc/cu® xic/w’

Knomnkoit «G» M3MEHUTH 3HaueHue paspsaa ot 0 10 9.

Knonkoit «@» OCYILIECTBIISIETCS NIEPEXOL Ha ciienyromui paspsan. [locie nepexona
MOCJIEAHETO pa3psiaa HaUMHAeT MepLaTh «pa3/ieiuTenbHas Toukay. [lonoxenne Touku

HU3MEHSETCS KHOIKOM « LI,
HJ’I?I COXpPAaHCHUA YCTAaHOBJIICHHOI'O HCCTAHAAPTHOI'O 3HAYCHH A HGO6XOI[I/IMO HaXXaTb KHOIIKY «*».

Ecnu 3HaueHne He HYy’)KHO COXpaHATh, TO HEOOXOAMMO Ha)KaTh U YAEPKUBATh HE MEHEE 2 CEK KHOMKY « 1.
[IpoucxoauT nepexos B pexXKUM OCHOBHOT'O MEHIO.

1.4 YcraHoBKa HUKHero npeaeia (auana3zona) usmepenus (HITN)
Haxatb u yiepkuBaTh He MEHee 3 CeK. KHOIKY « V ».

ITocnemoBaTeabHO HAXKUMATH KHOIIKY « V » 00 IMOABJICHUA CICAYIOINUX CUMBOJIOB:

x xe/m’

Ilpumeuanue:
[Ipoucxoaut mepuanue Mexy cumBosioM -HII- u Tekymum ycTaHOBIEHHBIM 3HAUYEHUEM.

Bxon B pexum pelakTUpOBaHMs HIDKHETO Mpejena (Irana3oHa) U3MEpeHHs OCYIIECTBISIETCS KHOMKOM «ﬂ?
». Ha maaukaTope HaYMHAET MepUATh MEPBBIN pa3psl.
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[Iponomxenue npunoxenus E

%
xlc/cu’ lc/w’

Knonkoit «G» M3MEHUTH 3HaueHue paspsaa ot 0 10 9.

Knonkoit «@» OCYIIECTBIISIETCS TIepexo/] Ha cieayrouuii paspsz. [locie nepexona mociaeanero paspsaa
HaYMHAET MEPIATh «pa3/IeTUTEIbHAs TOUKa.

ITonoxeHre TOYKH U3MEHACTCS KHOIIKOM <<G)).
,HJ'IS[ COXpPAaHCHUS YCTAHOBJIICHHOI'O HECTAHAAPTHOI'O 3HAUCHU A HCO6XOZ[I/IMO HaXXaTb KHOIIKY «if\‘?)).

Ecnu 3HaueHue He HY)KHO COXPAHATh, TO HEOOXOAMMO HaXaTh U YAE€PKUBATh HE MEHEE 2 CEK KHOIKY «G».
[IponcxoauT nepexos B peKUM OCHOBHOI'O MEHIO.

1.5 BbiGop BpeMeHH ycTaHOBJIeHHs (1eMI(prpoBaHusi) BLIXOHOT0 CUTHAJIA
Haxatb u ynepxuBath He MeHee 3 CeK. KHOTKY « V ».

ITocnenoBarenbHO HAXKUMATh KHOIIKY «&» J10 MOSABJICHUS PAHEE YCTAaHOBJICHHOI'O 3HAYCHUS BPEMEHU
ycTaHoBIeHHs (AeMIT(hUpOBaHs) BEIXOIHOTO CUTHAJIA.

BxoJ1 B pexuM pe1akTHPOBAHUS OCYIIECTBIISETCS KHOIKON «52?» 3HavyeHHEe BPEMEHU HAaUMHAET MEPLATh.

xlc/cw’ xTc/u’

N3meneHne 3Ha4eHNsI BpEMEHM U3 Psiia 3HAYCHUN KHOIIKOU «{}».

Kuonkoit «*» COXPAHUTDH BBI6paHHOe 3HauYcHHE. 3HAUYCHUE BPEMCHU IICPECTACT MCPUATh.

[Tepexon B cneqyrommid pexuM MEHIO — KHOITKA «&».

Brixon B PEKUM U3MCPCHUSA — KHOIIKA ((G)).

1.6 BbiGop xapakTepuUCTHKH BBIXOAHOI0 CHTHaja (NpsiMasi JIMHeWHasi, KOpPHeW3BJIeKAaIoUIas,
WHBEPCHas JINHeiHas)

Haxartn u YACPIKUBATH HC MCHCC 3 cek. KHOIIKY ((@».

HOCJ’IelIOBaTeJ'II)HO HaXuMaTthb KHOHKY«@)) A0 ITOSABJICHUS PaHEC yCTaHOBHeHHOﬁ XapaKTCPUCTHKHU
BBIXOJHOI'O CUI'HaJ1a:

S424 AT Ry

npsamas HHHeﬁHaH, KOPHCHU3BJICKAOIIAA I HHBCPCHAA JIMHEeMHas

Bxon B pexxum peakTUpOBaHUS OCYIIECTBIISACTCS KHOTTKON «52?». 3HaveHNE XapaKTePUCTUKN HAUNHAET
MepIaTh.

xfc/ow’ o/
n:. m: Mn:
o {‘L s
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[Iponomxenue npunoxenus E

nin

|". 0 3-‘ ’;::nu-
MN3MeHuTh XapakTepUCTUKY KHOMKON «G» BBIOMpAs U3 psAaa N ,IB0UY

Knomnkoi «52?» COXpPaHUTH BHIOPaHHYIO XapakTepucTuKy. CHMBOI mepecTaeT MepuarTh.

[Tepexon B ciaeayromuii pexkuM — KHOTIKA « V ».

BbIxoj B pexxuM U3MEpeHus: — KHOIIKa «G».

Ilpumeuanue
Pacuemnvie 3nauenus e6vixoomoco cuenana O0as npeobpazosamenell 0asleHus ¢ @QyHKyuell
npeobpazoeanus 6X0OHOU UMEPAEMOl BeIUYUHbl NO 3AKOHY K8AOPAMHO20 KOPHA ONpeoensiemcs no

dopmyne

20e P — exoonas usmepsemas eenuduna;
P — sepxnutl npeden uzmepenuii;
8

| — mexywee snauenue 6vixoono2o cuenana;
I, | — coomeemcmeenno eepxmee u HudicHee npedenbHble 3HAYUEHUS BLIXOOHO20 CUSHANA
(4] H
npeobpazosameinsn 0asieHus (015 npeoopasosamereil 0asieHust ¢ 8bix00HbIM cucHarom 4—20 A — | =4 uA,
H
| =20 mA), npu smom Ha HauarbHOM Yuacmke Xapakmepucmuxu npu 3uavenusx oaenenus P<0,0204P
(4] 8

oonyckaemcs JuHeunas 3asucumocms. Pacuemmnvle 3HaueHusi 6bIXOOHO20 CUSHANA HA JMOM YHaAcCmKe
onpeoenaomcs no opmyie

I=1+7.-(1—1)-2

PS
)
2o0e P, P6 I, Ig, IH— mo oace, umo 6 gpopmyne (1).

1.7 KanubGpoBka
Ilpumeuanue — Kanubpoexa npeobpazosameris 0asienus — yCmMaHosieHue moyHo20 COOMEemcmaeus
(npu nomowu 06pa3yOBLIX CPeOCms NOBEPKU) HAYATLHO20 3HAYEHUSL BBIXOOHO20 CUCHALA npeobpasosamerell
0aseHUsi HUINCHEMY npeodeny UsmepeHull PH unu, ona npeobpazosamenei oasnrenus J{UB, sepxuemy npedeny

uzmepenutl paspesicenus P ) It coOmBememeue KOHeUHO20 SHAUCHUA 8bIXOOH020 CUCHANA NPeobpasoeamens
of-
oasneHus gepxHemy npeoeny uzmeperuil P, unu 0ns npeoopazosameneii oasnenus [JUB, eepxuemy npedeny
8
usmepeHull u3obLIMouH020 dasieHus P .
8

B nporecce skcmryaranuy npeodpazoBareneil JaBieHUs [0 Mepe HeOOX0IUMOCTH (HampuMep, Mmpu
MPOBEJICHUN TEPUOAMYECKON TMOBEPKH) CIEAYeT MPOBOAWTH KaTHOPOBKY B COOTBETCTBUU C JIaHHBIM
paszesnom.

st kanuOpoBKH MpeoOpa3oBaTess AaBIeHUS COOPATh CXeMY C MOIAKIIOYSHHEM 00pa3IOBhIX CPENICTB
3aJIaHUs JABJICHUS U KOHTPOJIS BHIXOHOTO aHAJIOTOBOTO CHTHAJIA TT0 MeToauKe moBepku MIT 95-221-2013.

[TorpemHOCTh KaMTUOPOBKM B TOYKE, OIpeaeiseMas CyMMapHOW MOTPENIHOCTBI0 MPUMEHSIEMBIX
00pa3IoBBIX CPEJICTB, HE JOJKHA MPEBBIIAThH 1/3 MOrpemHocTy mpeodpa3oBaTess JaBICHUS.

Haxatp 1 ynepxuBath He MEHEE 3 CEK. KHOIIKY «{}».

HOCJ’IGI{OB&TGJ’IBHO HaOXUMAThb KHOIIKY ((&» A0 IOABJICHUSA CIICAYIOINX CUMBOJIOB!:
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[Iponomxenune npunoxenus E

xlc/on’ dc/u’
fa «fle Mile

Bxon B pexxuM KaauOpOBKU OCYIIECTBIISETCS KHOMKOM «i{})’».

Br16op myHKTOB KanmuOpoBKH U3 psia mo Tabmuue E2 ocymecTisiercss KHOMKOM «&».

KaauopoBka HauyaibHOro 3Havyennsi Bbixoguoro curuagna HAII (kaaudposka «nyJas» LHAIT)
Ha unaukarope otob6pakaercsi CHMBOJ:
OYo

Kuonkoi «?2?» IIPOU3BOIUTCS BXOJI B PEXKHUM KaJMOPOBKM HA4aIbHOTO 3HAYCHUS
BbIxoaHoro curnana [{AIl. CumBoa HaUMHAET MEpLATh.
Knonkamn «&» (YMeHblLIeHNE) WIH «G» (yBenuuenue) BoixoHoro curnana L{AII, yctanoButh TpeOyemoe

3HaYEHHUE BBIXOJHOTO curHana 4 MA no obpasuoBomy npudopy. CoXpaHUTh 3HaYEHUE KHOMIKON «?2?».
Ilpumeuanue — Ilpu xanubposke HAUANLHO2O 3HAYEHUST MOKOB020 6blx00a 4 MA eapanmupyemcs
Hacmpotika He xyace 0,02 % om ouanazona usmeHeHus 8bIXOOH020 CUSHAIA.

KanuopoBka koHe4uHOro 3HaueHus1 BbIX0AHOro curnaa LAIl (kaaubopoBka «HakiaoHa» LIAII)

Ha unaukaTtope oTroOpakaercs CUMBOJ:
l:‘ ’._I (]

Knomnkoit «52?» MIPOU3BOIUTCS BXO/ B PEKUM KATMOPOBKM HAYAIHLHOTO 3HAYEHUS BHIXOJHOTO CUTHAJIA
I[HATI. CuMBOI HAaUMHAET MEPLAT.

Knonkamn «@» (YMeHblLIeHHE) WIH «G» (yBenmuenue) BoixoHoro curnana L{AIl, yctaHoBuTh TpeOyemoe

3HaueHHUe BBIXOJHOTO curHana 20 MA mo oOpasnoBoMy npudopy. CoxpaHUTh 3HAU€HUE KHOMKOM «?2?».
Ilpumeuanue: [lpu xanubposke KoHeuHo2o 3uaueHusi moxa 20 MA eapanmupyemcs mMoOYHOCHb
Hacmpotixu He xyxce 0,02 % om ouanazona usmeHeHus 8bIXOOH020 CUCHAA.

Kaauoposka «nyas» ALIT
Ha nnaukatope oToOpaskaeTcst CHMBOI:

Buumanmne! Onepanus "Kaanoposka «uyas» ALI" BeinmonaHsieTcs Mpu AaBICHUHN Ha BXOJIE B JaTUUK,

PaBHOM HIDKHEMY Tpeniey U3MepeHus (HyJIeBOMY H30bITOYHOMY JIaBJI€HUS IJISl BCEX TaTYMKOB, KpOME
JTaTYMKOB aOCOMIOTHOTO JaBieHus ). Onepanus SKBUBajeHTHa onepaiuu no 1.1.1 npunoxenus E.

Knonkoit «iﬁ?» MIPOU3BOJIUTCS BXOJ] B peXKUM KaIUOpoBKH «HYs» ALIL.
Ha nHaukanuu HaunHAeT MepLaTh TEKYIIEe 3HaYCHUE JaBICHUS.

Knomnkoi «*» MPOM3BECTH ABTOMATHYECKYIO KaTuOpoBKY «HYIs» ALITL.
Ha u3mepurensHoM npudope JoMKHO yCTaHOBUTHCS 3HAUEHHE ToKa OJM3Koe K 4 MA.
ABTOMAaTHYECKUI BBIXOJ] B ITOJIPEKUM KaTHOPOBKH.
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Kanu0poBka nuanazona nzmepeHui
Ha unaukaTtope oTroOpakaercs CUMBOJ:

Buumanmue! [lepen BoIoTHEHHEM OnIepalivii HEOOXOIUMO MPOBECTH KATMOPOBKY «HYIs» ALIIT.
Ha Bxone npeoGpazoBaTens 1aBieHUs HEOOX0IUMO YCTaHOBUTH 00pa3L0BOE JIaBJICHUE, paBHOE
ycTaHoBJIeHHOMY dP B yCTaHOBIEHHBIX €IMHHUIIAX U3MEPEHHUS.

Knonkoi ((SQ?)) IIPOU3BECTH BXO/ B PEKUM KaJ'II/I6pOBKI/I JAuaria3oHa.
Ha unaukanyy HaunHaeT MEpHaTh TCKYHUICC 3HAYCHUC YCTAHOBJIICHHOTO JaBJICHUA.

Knonkoi «QQ?» MIPOM3BECTH aBTOMATHYCCKYIO KATMOPOBKY HAIa30Ha.
Ha u3mepurensHom npudope JOMKHO YyCTaHOBUTHCS 3HAUYE€HUE ToKa Onm3koe K 20 MA.
ABTOMaTHYECKHM BBIXOJ] B MOJPEKUM KaTHOPOBKHU.

Br1xos B OCHOBHOE MEHIO — KHOITKA « LIy,

BbIxoj B pexxuM U3MEpEeHus - HaKaTh U YAEPKUBATh HE MEHEe 2 CEK KHOIIKY «G».

1.8 ¥YcranoBka PIN — koga Ha 3a1IMTy U3MEHEHUs IAPaAMeTPOB

Haxxatp u ynepxuBath He MEHEE 3 CEK. KHOIKY « V ».

HOCJ’IGI[OBaTCJ'IBHO HaQXXUMAaTb KHOIIKY «@» A0 TTOABJICHUS CIICAYIOIINX CUMBOJIOB!

Bxoz B pe’kUM OCYILECTBIIAETCS KHOIIKON «i%».
Ecnu PIN-koz1 He yCcTaHOBJIEH, TO HAUMHAET MEPLATh CUMBOJI

Ui
Ecmu PIN -kox ycTaHOBJIeH, TO HAUMHAET MEPLATh CUMBOJI

a. PIN-kox He ycTaHoBJIeH

Bxon B pexxuMm ycranoBku PIN - koga mpon3BoaUTCs KHOMKOM «*»
Ha nnaukaTope HauMHaeT MepIaTh MePBBIA pa3psi:

N3menunts 3Hauedue ot 0 10 9 KHOIKOM «{}».

Ilepexon k caenyroniemMy paspsity NpOU3BECTH KHOIKOM «G».

CoxpanuTts BBeieHHbIN PIN - kox kHOMKOM «i:?».
Ecnu HeoOX011MMO BBIHTH B OCHOBHOE MEHIO 0€3 COXpaHEeHHUs Maposisi HeOOXOAMMO HaXaTbh U YAEP)KUBATh

HE MEHee 2 CEK KHOIIKY «4}». [IporcxoauT nepexos B MyHKT OCHOBHOTO MEHIO:

[od

0. PIN-kox ycraHoB/1eH

Bxon B pexxum yctanoBku PIN - koga mpou3BoaUTCS] KHOITKON «5?3»
Ha nnaukarope HauMHaeT MepLaTh IEPBLIN pa3psia;
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M3amenuts 30aueHue oT 0 10 9 KHOIKOH «G».

Ilepexon k caenyroniemMy paspsily NpOU3BECTH KHOIKOM «&».

[TpousBectr BBOA PIN - KOga KHOITKOH « WS ».
Eciu BBeIeHHBII 1apojib COBIAAAET C JCHCTBYIONIUM, TO HA HHIUKATOPE BHICBETUTHCS CHMBOJT:

CBI/IIIGTGJII:CTBYIOHII/II\/JI 0 TOM, YTO KOJ IMPHUHAT U 3alllUTa CHATA.
HpI/I HCCOBITaJICHNH BBCACHHOI'O IIApOJIA C HeﬁCTBYIOHIHM Ha HHAUKATOPEC BBICBCUUBACTCS CUMBOJI:

El' I~

1 BHOBB ITOABJIAIOTCA MUT'aOIIINE CUMBOJIBI:

Heo6xo011Mo BBECTH MPaBUIIBHBIN MAPOJIb.
Ecnu HeoOxo1uMo BBINTH B OCHOBHOE MEHIO HEOOXOJMMO HaXaTh U yJEP’KUBATh HE MEHEE 2 CEK KHOIIKY «

&».

BHUMAHMUE!!!
3amMTa BHOBb HAYMHAET /1€fiCTBOBATh, KAK TOJbKO MPOU30IIE BBIX0 B Pe:KUM u3Mepenus. s
TOTO, YTO OBI MOJTHOCTHIO CHATH 3aIIUTY HE0O0X01MMo BHavyase BBecTd PIN - koa, BHOBb 3aiiTH B TyHKT

[od

U YCTaHOBUTb 4-€ HYIISL.

1.9 Bo3Bpar Kk 3aBOICKMM HACTpOiikamM
Haxatb 1 ynepxuBarb He MEHEE 3 CEK. KHOIIKY «&».

IlocnenoBareabHO HAXKHUMATh KHOIIKY « V » OO IMOABJICHUA CICAYIOIUX CUMBOJIOB:

Bxox B pexuM 0CyIIecTBIIIETCSI KHOKOM «*».
CHUMBOJIBI HAUMHAKOT MEPLATh.

Jl11s Bo3BpaTa K 3aBOJACKUM HACTPOWKaM HEOOXOAUMO HaXKaTh KHOMKY «32?».
[TporcxoauT MOJHBIN Mepe3anyck mMpeoodpa3oBaTeIs TaBJICHHS.
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2 Pe:kum n3MepeHust

Ha pgucninee wHamkatopa mpeoOpa3oBatess
oToOpakaeTcs:
a) BEIMYMHA H3MEPSIeMOro JaBlieHUs B LU(POBOM BHUAC, B YCTAaHOBICHHBIX IPU HACTPOUKE
eIMHUIAX U3MEPEHHSI WIIH B TIPOIICHTaX OT YCTAHOBJICHHOTO JTMANa30HA H3MEPCHHIA.
[Ipenensl oToOpakeHUST U3MEPSIEMOTO JABJICHUS B 3aBUCUMOCTH OT HOMHUHAIIBHON CTaTHYECKON
XapaKTePUCTHKH MTpeoOpa3oBarTels JaBlieHHs yKazaHbl B Tabnuie E.3.

AaBJICHUA B PCKHUME HUBMCPCHUA  HAaBJICHUA

Taonuunma E.3

IIpenennbl oToOpakeHust
U3MepPseMoro JAaBjeHus

HoMuHanbHasi cTaTHYecKasi XapaKTePHCTHKA
npeodpa3oBaTeis AaBJIeHUS

BO3pacTaroias ot munyc 0,015Pg o 1,1Pp

yObIBaroIIas ot munyc 0,1Pg 10 1,015Pg

0) MHAMKAIMS CHMBOJIOB Ha JHMCIUICE WHAMKATOpa IMpeoOpa3oBarelis NaBJICHUS B PEXKHME
OTKa3a WM BbIXOJa HM3MEPSEMOro MaBJCHHUS 3a Mpeiesbl, ykasaHHble B Tabnuie E.3, cooTBercTByeT
Tabmue E.4.

Taonunpna E4
CuMBOJIbI HA HHAMKATOPE

Coaepixanue peskuma

N3mepsemoe naBineHrne P BBIXOJMT 3a BEPXHHI Mpeael,
8
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4

yka3zaHHbIH B Tabmuie E.3
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IMpuaoxenne 7K
(oGs3aTenpHOR)
Cnucok komana nporokoia HART®

1. Komanaa #0 CuuraTrh yHHMKaJIbHbIN HAeHTH(QHKATOP

Bo3sBpamaer pacmpeHHBI KOJ THIIA YCTPOWCTBA, BEPCHUI0, HACHTHU(MHUKAIIMOHHBIA HOMEp. OTa
KOMAaH/Ia BBITIOJHSIETCS YCTPOWCTBAMH, UCIIONB3YIONIMMU KaK KOPOTKHE, TaK M JUIMHHBIE ()OPMATHI KaIPOB.
Kon tuma ycrpoiicTBa Bcerna BO3BpallacTcss B pPACIIUPEHHOM TpexOalTHoM ¢opmare («254», 1D
npousBoautensd, Koa tuna ycrpoiicTBa IpoOU3BOAUTENS).

HAHHBIE B KOMAH/IE

Her

HAHHBIE B OTBETE

baiit 0 "254" (pacuupenue)

Baiit 1 ID uzroroButens (8)

Baiit 2 KOJI TUTIa yCcTpoucTBa (&)

baiit 3 4HUCIO MpeamOyl, KOTOpO€ IOJHKHO OBITh B 3ampoce OT Macrtepa K
[IOTYMHEHHOMY YCTPOMICTBY (8)

Baiit 4 BepCHUs YHUBEPCAIbHBIX KOMaH/T (8)

Bbant 5 BEpCHs CIEIHATIM3UPOBAHHBIX KOMaH] (&)

Baiit 6 BepCHs MPOrpaMMHOTo odecrieueHus (8)

baiit 7 BEpCHsl MpOrpaMMHOro obdecriedenus (8)

baiit 8 BepcCHs armapaTHoro obdecrieueHus (8)

baiit 9-11 ¢marn pyaxnmii ycrpoiicTsa (8)

KO/Ibl OTKJIUKA

0 Hert omm0OOK, CBA3aHHBIX ¢ KOMaHIOH

6 Ommbka kKoMaHbl, cienupUIHOM TSI JaTIUKa

16 JlocTyn orpanuyeH

2. Komanpaa #1 CuuraTh NepBUYHYIO IEPeMEHHYI0

HAHHBIE B KOMAH/IE

Her

HAHHBIE B OTBETE

baiit 0 Enunuib! usmepenus nepBUYHON nepeMeHHoH (8), oOpaTturech K
tabnuue XK.1 (Koabl enuHuIl M13MEpeHwHs)

baiit 14 [lepBuunas [lepemennas, IEEE 754 (min. Gaiirl, cr. Gaiit 4)

KO/Ibl OTKJIUKA

0 Het ommOo0K, CBA3aHHBIX ¢ KOMaHIOM

6 Ommbka kKoMaHbl, cienU(PpUIHON TS JaTINKa

8 [Ipenynpexaenne: OOHOBJIEHUE HE yIAIOCh

16 JocTtyn orpaHudeH

3. Komanpga #2 CyuTaTh TOK U MPOLEHT AUANA30HA

UreHrne mnepBUYHOM IMEPEeMEHHOM Kak TOKa M MpoIleHTa JauamnazoHa PV Bcerna cooTBETCTBYET
BBIXOJHOMY TOKY MpuOOpa, BKJIIOYAs aBapUHHBIE COCTOSHHUS W YCTAHOBIICHHBIE BENWYHHBI. [IporeHT
Juana3oHa He orpanuueH BenuunHaMu Mexay 0 % u 100 %, HO U OTCIaeKMBAETCS 3a TPAaHULIAMU JIMara30Ha
PV 1o rpanui quama3ona ceHcopa (€ciii OHU OTIPE/ICIICHBI ).

JAHHBIE B KOMAHJIE

Her

HAHHBIE B OTBETE

Baiit 0-3 Tok PV (IEEE754), MA

Baiit 4-7 [Mponent auanasona PV (IEEE 754), ex. usmepenus — %
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KO/Ibl OTKJIUKA

0 Het omm0OoK, CBSI3aHHBIX ¢ KOMaHIOM

6 Omnbxa KoMaH/bl, cnenupUIHON s JaTYuKa
8 [IpenynpexaeHue: 0OHOBIEHUE HE y1aJI0Ch

16 JlocTyn orpanuyeH

4. Komanpga #3 Cuntarh 3Ha4eHHe JHNHAMUYECKON NepeMeHHOI ¥ TOK NepBUYHOM IepeMeHH o
IlepBuuHas nepeMeHHast COOTBETCTBYET JABJICHUIO B YCTAHOBICHHBIX CIMHULAX.

HAHHBIE B KOMAH/IE

Her

HAHHBIE B OTBETE

baiiT 0-3 Tok nepBuuHOi nepemeHHoM, (F), MA.

baiit 4 Enununsr usmepenus [lepsuunoii [lepemennoii (8); cm. Tabmuiy XK.1
(“EnuHuIBI U3MEpEHHS )

Baiit 5-8 IepBuunas nepemennas (IEEE754)

KO/Ibl OTKJIUKA

0 Het ommboK, cBSI3aHHBIX ¢ KOMaHION

6 Ommbxa KOMaH/Ibl, cCenuGUIHON I JaTIuKa

8 [Ipenynpexaenue: 0OHOBICHHE HE yIANIOCh

16 JlocTyn orpanuyeH

5. Komanja #6 3anucats aapec onpoca

Ora KOMaHZa 3amuchiBaeT AJpec ompoca B IIOJIEBOE YCTPOWCTBO. AJpec HUCHOIB3YETCS A
ynpasneHus [lepBuuHoil mepeMeHHOW ¢ MOMOUIbI0 aHAJIOIOBOTO CUTHAajda M O0ECHEeYHMBAET BO3MOXKHOCTh
UACHTUDUKAIMYA TPUOOPa B MHOTOTOYEUHOM PEXHUME.

IlepBuyHas nepeMeHHas BbIIACT WH(GOPMAIMIO O MPOTEKAIOIIEM IPOIEcce C MOMOIIBIO aHAIOTOBOTO
CUTHAJIa, TOJIbKO KOT/Ia aJIpec Ompoca YCTPONCTBA yCTaHOBJEH B HOJb. Korma anpec HasHadeHn ot 1g0 15,
AQHAJIOTOBBIM BBIXOJ] HEAKTHMBEH W HE MOAXOOUT JUIsl ONpeleNeHHs napaMerpoB mpouecca. Kornma
aHAJIOTOBBIM BBIXOJ] HEAKTHBEH, AHAJIOTOBBIM BbHIXOJ YCTaHOBJIEH B MuHuUMyM; B Craryce mnpubopa
ycraHoBieH OuT 3 (“AHanoroBelii BbIXoj (ukcupoBan”), U amapM “BeIxonx 3a rpaHunbl avana3oHa” He
nocryneH. Ecnu onpammBaemslil anpec u3mMeHeH oopatHo B 0, IlepBuuHas nepemMeHHasi M0 aHAJIOTOBOMY
BBIXO0Jly BHOBb MOXKET OBITh UCIIOJIb30BaHa JUIsl aHAJIM3a Mpoliecca.

JIAHHBIE B KOMAHJIE

Baiit 0 Anpec ompoca npubopa (8)
0 AHAJIOTOBBII BBEIXOJ aKTUBEH
1-15 AHAaJOTOBBIN BEIXOJ] HE aKTHBEH
16255 HenelcTBUTENLHEL

JIAHHBIE B OTBETE

baiit 0 Anpec omnpoca npubopa (8)
0 AHaJIOTOBBIN BBIXOJ] aKTUBEH
1-15 AHAaJIOTOBBIH BBIXOJ HE aKTUBEH
16-255 HenelicTBUTENBHEL

KO/[bl OTKJIUKA

0 Het omm0Oo0K, CBA3aHHBIX ¢ KOMaHIOM

2 HeneiicTBUuTEIbHOE BBIACICHUC

5 [Tomy4yeHo CIUITKOM Majio TaHHBIX

58



[Iponomxkenune npunoxenus K

6 Ommbka crieruudHast 11 mpudopa
7 [Tpubop HAXOAUTCS B PEXKUME 3aIIUTHI OT 3AIUCH
16 JlocTyn orpanuyeH

6. Komanpaa #11 Cuyurarh YHMKAJIbHbIN HIEHTH(GUKATOP, CBA3AHHBINA C TITOM

Ota KOMaHJa BO3BpallaeT PACIIMPEHHBIH KOJ THMA YCTPOMCTBA, BEPCHUI0O M UAECHTH(PHUKALIMOHHBIHI
HOMEp TpubOopa, BKIIOYAIIUNA TIT TpUOOpa. DTO MOXKET OBITH BBHITIOJHEHO, KOTJA IOJXYYECHBI JHOO
paclMpeHHbId, 1100 MHMPOKOBEIATeNbHbIH agpeca. PaciimpeHHblil afpec B OTKJIMKE MIAEHTHYEH ajapecy,
IIOJIyYEHHOMY B 3aIIpOCE.

OTa KOMaH/Ja yHUKaJbHa B TOM CMBICJE, YTO HET HUKAKOIO OTKJIMKa JI0 TeX IOp, MOKa He Oyner
MIOJTHOT'O COOTBETCTBHS MEXK/y TATOM 3alpoca M TATOM Mpudopa.

Kox Ttuma ycrpoiicTBa, BO3BpalleHHBbIH B OalTax IaHHBIX OTKJMKA, BCErja MMEET paclIMpeHHbIN
Tpex6anTHbIN Gopmar. ("254", ID npousBoauTens, Ko mpudopa, Ha3HAYCHHBI TPOU3BOTUTEIIEM).

HAHHBIE B KOMAH/IE

Baiit 0-5 Tar, (A)

HAHHBIE B OTBETE

Baiit 0 Pacmmpenue "254" xona Tuna npudopa (8)

baiit 1 ID npousBoautens (8)

baiit 2 Kon mpubopa, HazHauyeHHBIN Mpou3BoauTeaeM (&)

baiit 3 Yucno mpeamOyn, HEOOXOOMMBIX JUIS 3ampoca OT MacTepa K

MOJYMHEHHOMY YCTPOMCTBY, BKJIIOYash HEOOXOAMMBIC /ISl WHIUKAIUH
cooOmmenus (8)

Baiit 4 Pemakuus 1oKkyMeHTa, ONMCBHIBAIOLIETO YHUBEPCAIbHBIE KOMAaHJBI,
3arnporpaMMHpOBaHHbIE B 3TOM Ipudope (8).

baiit 5 Penakuus cnenudukanuu npudopa, npuMeHEeHHas B 3TOM Ipuoope.

baiit 6 Bepcus nporpammHoro obecriedenus (8).

baiit 7 Pepakuus anmapatHoro oOecrieyeHHs (DJIEKTPOHHBIX KOMIIOHEHTOB), HET

HEOOXOUMOCTH OTCIICKUBATH M3MEHEHHUSI JIEKTPOHHBIX KOMIIOHEHTOB (&)
B ciiefyronieM popmare XXXX.Yyyy.

X — peAaxuus anmnapaTHOro odecrnedeHusi, S-OuToBoe 6€33HaAKOBOE 1IEII0E.
Yy — ¢usndeckas pealn3anus CUTHAJIBHOTO Ko/a, 3-0uToBOE O6€33HaKOBOE
nenoe (OOparutrech k Tabmuie K.6 "Ouszudeckas peanuzarus
CUTHAJIBHBIX KOJOB")

baiit 8 @naru. (8) (Ob0parurech k Tabnuue XK.5 "Haznauenus daaros").
baiit 9 W nenTudukamoHHbIi HoMep npubdopa, (24).

KO/IbI OTKJINKA

0 Het ommOo0K, CBA3aHHBIX ¢ KOMaHIOM

5 [Tonmy4yeHo CIUIIKOM Majo JaHHBIX

6 Ommbka crieruduyaHas st mpudopa

16 JlocTyn orpaHudeH

7. Komanga #12 CunraTth coo01enue
Cuutatb cooOieHue, conepxarieecst B mpuodope.
JIAHHBIE B KOMAHJ[E
Her
JIAHHBIE B OTBETE
Baiit 0-23 CoooOmmenne (A)
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KO/Ibl OTKJIUKA

0 Het omm0OoK, CBSI3aHHBIX ¢ KOMaHIOM

6 Omnbxa KoMaH/bl, cnenupUIHON s JaTYuKa
16 Jloctyn orpanuyeH

8. Komanaa #13 Cunrtarsb 131, 1€CKPUIITOP, 1aTy

JIAHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

Baiit 0-5 Ter (A)

Baiit 6-17 Heckpunrop (A)

Baiit 18-20 Harta (D), coorBeTcTBEHHO A€HB, Mecsl, rogq — 1900
KO/IbI OTKJIUKA

0 Het ommboK, cBSI3aHHBIX ¢ KOMaHION

6 Ommbxa KoMaH/Ibl, cenuGUIHON s JaTINuKa

16 Jloctyn orpannyeH

9. Komanpaa #14 Cunratbh HH(OPMALMIO O CEHCOPe NMEePBUYHOM NepeMeHHOI
CuntsiBaercs CepuitHbiii Homep cencopa [lepBuunoit nepemenHoit, [Ipenenst cencopa [lepBuunoit
IIEPEMEHHOM, €AUHULIBI U3MEPEHMS, BEpXHUM, HUKHUU IIPENIesbl CEHCOopa.

HAHHBIE B KOMAHJ[E

Her

HAHHBIE B OTBETE

Baiit 0-2 Cepuiinbiii Homep ceHcopa (24)

baiit 3 Kox eaunun usmepeHus npeaesoB 1 MUHUMAaJIbHOTO HHTEpBajia CEHCOpa
(8)

baiit 47 Bepxnwuii npenen cercopa (F)

baiit 8-11 Hwxuwuit npenen cencopa (F)

Baiit 12-15 MunumanbHbIi uaTepsat (F)

KO/IbhI OTKJIHKA

0 Her ommOoxk, cBA3aHHBIX C KOMaHIOM

6 Ommbka KoMaHbl, cCIeUU(PUUHON ISl JaTYUKa

16 JHocTyn orpaHu4eH

Korna Cepuiinblii HOMep ceHcopa He MCHOJb3yeTcs i uaeHTuukauuu npuodopa win [lepBudnoit
NepEeMEHHOM, OH JOoJbKeH ObITh ycraHoBieH B "0". Jl[pyrue mapamerpsl, KOTrJla OHH HE HCIIOJB3YIOTCA,
cnenyet ycranasimuBaTh B 7F A0 00 00, "He yucno", uiu "250", "He ucnons3yercs'.

10. Komanga #15 Cuurars uHGOpPMaLHUIO 0 BbIX0/€ IEPBUYHOM NepeMEeHHOM

ITo 5TOif KOMaHIE CUUTHIBAETCS BBHIOOPOYHBIM KOJ  ajJapMOB TEPBUYHOM NEPEMEHHOM, KOJ
nepeaToyHou (YHKIIMH, eIMHUIBI U3MEPEHUS, BEPXHUM M HIDKHUN Tuana3oHbl IEPBUYHON MEPEMEHHOM,
BEJIMYMHA 1eMI(UPOBAHUS MEPBUYHON MEPEMEHHOM, KOJI 3alIUTHI OT 3alMCH, KOJ| MHAWBUIYAIbHON METKH
IUCTPUOBIOTOPA, CBA3aHHOM ¢ pubopoM min [lepBudHON epeMeHHOM.

JlemnipupoBaHe NCHOIB3YETCs Kak JIsi AHAJIOTOBOTO, TaK U JJIs IIM(PPOBOTo BHIXOAA.

HAHHBIE B KOMAHJIE

Her

JHAHHBIE B OTBETE

Baiit 0 Kox Beibopa amapma (cM. Tabuuiry XK.2)

baiir 1 Kon pynkimu npeodpazoBanus (cM. Tadmuiy XK.3)
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baiir 2 Kop enunun uzmepenus quana3zoHa NepBUYHON NEPEMEHHOM (CM.
tabmuiy JK.1)

Baiit 3-6 Bepxuee 3naucnue auamnasona (F)

baiit 7-10 Huxknee 3nauenue quamnaszona (F)

baiit 11-14 Benunuuna nemnduposanus (cex) (F)

Baiit 15 Kop 3amute! ot 3amucu (cM. Tadm. 4)

Baiit 16 Kox metku nmuctpudsrorepa

KO/l OTKJIUKA

0 Het omm0OoK, cBsI3aHHBIX ¢ KOMaHOON

6 OmmbKa KOMaHIbl, CIICIIMPUIHON JIS TaTIYUKa

16 JlocTyn orpanuyeH

Ilpumeuanue — Koo 3awumwvr om 3anucu no ymonuaunuro "251" — Hem, (uru "250" — "He
ucnonvzyemca”). Unousudyanouas memka oucmpubvromopa no ymonuauwuio — |D npouzsooumena (unu

"250", "ne ucnonvzyemes").

11. Komanpa #16 Cuurath HOMep OKOHYATEIbLHON COOPKHU

J[AHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

baiit 0-2 Howmep oxonuatenbHoil cOopku (24)

KO/[bl OTKJIUKA

0 Her ommnOoK, CBA3aHHBIX ¢ KOMaHIOM

6 Ommbka koMaHbl, cienuPpUIHON TSI TaTIuKa
16 JlocTyn orpanuyeH

12. Komanpaa #17 3anucatb coodieHue B mpuoop

HAHHbBIE B KOMAHJIE

Baiit 0-23 Coobmienue (A)

JHAHHBIE B OTBETE

Baiit 0-23 Coobmienue (A)

KO/Ibl OTKJINKA

0 Hert omm0OOK, CBA3aHHBIX ¢ KOMaHIOH

5 [ToxydeHo CIUIIKOM Majlo TaHHBIX

6 Ommbka crienuduyaHas [yt mpudopa

7 [TpuGop HAXOAUTCS B PEKUME 3aLIUTHI OT 3AIUCH
16 JlocTyn orpaHuyeH

13. Komanpga #18 3anucarthb 131, 16CKpUNTOP, 1aTy B IPUOOP

HAHHBIE B KOMAHJIE

baiit 0-5 Ter (A)

baiit 6-17 Heckpunrop (A)

baiiT 18-20 Hara (D), cooTBeTcTBEHHO AeHb, Mecsll, rox — 1900
JHAHHBIE B OTBETE

baiit 0-5 Ter (A)

baiit 6-17 Heckpunrop (A)

baiiT 18-20 Hara (D), cooTBeTcTBEHHO A€Hb, Mecsll, rox — 1900
KO/Ibl OTKJIHKA

0 HeTt omm0Oo0K, CBSA3aHHBIX ¢ KOMaHIOM

5 [Tonmy4eHo CIUIIKOM Majo JaHHBIX

6 Ommbxka cnenuduanas s mpudopa
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7 [Tpubop HaXOIUTCS B PEXKUME 3aIIUTHI OT 3aIHCH
16 Jloctyn orpanuyeH

14. Komanaa #19 3anucats HOMep OKOHYATEJIbHOI COOPKH

HAHHBIE B KOMAH/IE

Baiit 0-2 Homep okonuarensHoO# cOopku (24)

HAHHBIE B OTBETE

Baiit 0-2 Homep okonuarensHO# cOopku (24)

KO/Ibl OTKJIUKA

0 Het omm0OoK, cBS3aHHBIX ¢ KOMaHIOM

) [TonyyeHo CIMIIKOM Majio IaHHBIX

6 OmmbKka KOMaHIbl, CICU(PUIHON VIS TaTIYuKa

7 [TpubGop HaXOTUTCS B PEXKUME 3IIUTHI OT 3AITHCH
16 Jloctyn orpaHuyeH

15. Komanga #33 Cuurarh nepeMeHHbIe JaTYUKA
CuuThiBalOTCSI BBIOOPOUHbIE MIEPEMEHHBIE YCTpoicTBa. Kaxapiil cinoT OyaeT npuHUMaTh J000H KOJ

IIEPEMEHHON 1aTYMKa, OIIPEEICHHbBIN YCTPONCTBOM. JTa Olepanus JOCTYIIHA B MOHOIIOJIBHOM PEXHUME.
HAHHBIE B KOMAH/IE

Bbaiit 0

[lepemennas ycrpoiictBa 3anucbiBaetcs B cioT #0 (8). OOpaiuaiitecs K
Ta0JIMIIe KOJOB ITEPEMEHHBIX YCTPOUCTBA.

baiit 1 [lepemennas ycrpoiicTBa 3anucbiBaercs B cioT #1 (8). O6parmaiitech k
TabJIUIEe KOJAOB IIEPEMEHHBIX YCTPOMCTBA.
baiir 2 Ilepemennas ycrpoiicTa 3anuceiBaeTcs B 10T #2 (8). O6paraiitech k
TabJnie KOJAOB IEPEMEHHBIX YCTPOUCTBA.
baiit 3 Ilepemennas ycrpoiicTa 3anuceiBaeTcs B cioT #3 (8). O6paraiitech k
TabJnie KOJAOB IEPEMEHHBIX YCTPOMCTBA.
HAHHBIE B OTBETE
Baiit 0 [Tepemennas yctpoiictBa B ciore #0 (8). OOpamaiitech k TaOIUIlE KOIOB
IIEPEMEHHBIX YyCTPOUCTBA.
baiir 1 Enununer usmepenus ciora #0 (8). OOpamaiitecs k Tabmune XK.1 “Ennnuis
U3MEpeHUs”
Baiit 2-5 Cnort #0 — naHHbIe 1J1s1 BRIOpAaHHOM MepeMeHHOM ycTpoiicTBa, (F)
baiit 6 [Tepemennas ycrpoiictBa B ciote #1 (8). OOpamaiitece k Tabnuie KOJIOB
IIEPEMEHHBIX YCTPONCTBA.
Bbaiit 7 Enununer u3mepenus ciorta #1 (8). O6pamaiitecy k Tabmune XK.1 “ExuHutisr
U3MEPEHUS
baiit 8-11 Crot #1 — naHHbBIe JUIs BBIOpAaHHOW TIEpEeMEHHO# ycTpoiicTBa, (F)
baiit 12 [lepemennas ycrtpoiictBa B ciote #2 (8). OOpamaiitech K Tabaune KoJI0B
IIEPEMEHHBIX YCTPOUCTBA.
Baiit 13 Enununer usmepenus ciora #2 (8). OOpamaiitecs k Tabmune XK.1 “Ennnuis
U3MepeHus”’
Baiit 14-17 Crnort #2 — naHHbIe U1 BEIOpAaHHOM TepeMeHHOM ycTpoiicTa, (F)
baiit 18 [Tepemennas ycrpoiictBa B cinote #3 (8). OOpamaiitece k Tabauile KOJIOB
MIEPEMEHHBIX YCTPONCTBA.
baiit 19 Enununest usmepenust ciota #3 (8). O6pamaiitecy k tadmuue XK.1 “Enuaunbt
U3MEPEHUS
baiit 20-23 Crot #3 — naHHbBIe Ui BBIOPAHHOW TIEpeMEHHO# ycTpoiicTBa, (F)
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KO/IbI OTKJINKA

0 Het omm0OoK, CBSI3aHHBIX ¢ KOMaHIOM

2 Hesepublii BbI0Op

5 [ToydeHO CIUIIKOM Majo JaHHBIX

6 Ommnbxa KoMaH/bl, cnenupUIHON IS JaTYuKa

8 [TpenynpesxaeHue: He MPOU30ILIO OOHOBICHHUS TaHHBIX
16 JlocTyn orpanuyeH

16. Komanpna #34 3anucatp BeJJMUMHY AeMI(PMPOBAHNS NTEPBUYHON NepeMeHHOMH

Bennuuna nemndupoBaHus nepBUUHON NEPEMEHHOM MpeCcTaBiseT co00i BPEMEHHYIO MTOCTOSIHHYIO.
(OTKIUK BBIXOJHOTO CHTHAJIa Ha BXOJHYIO BEIMUYMHY cocTaBisgeT 63 % OT ycTaHOBHMBIIETOCS 3HAYCHHS
1ocjae TOro Kak IMpouuio 3To Bpems). M aHanoroBelii ¥ LU(POBOM BBIXOABI NMEPBUYHOM HNEPEMEHHOM
UCTIOJNB3YIOT 3Ty BenuuuHy. JlemnupoBanue, NpuMEeHsIEMOE K STUM CHUTHAIAaM, MOXET OCYIIECTBIIATHCS U
JAPYTUMH KOMaHIaMH.

HexoTtopsbie ycTpoiicTBa IpeAOCTaBIISIOT TOIBKO TUCKPETHBIC BETHYUHBI AeMIT(UPOBaHU (Hapumep,
1, 2, 4). YCTpoiicTBO MOXKET OKPYIJIUTh BEIMUYHMHY, MOJIYYEHHYIO ¢ KOMaH10i. B oTBeTe Oyner conepkaThbes
JeWCTBUTENbHAS BEJIWYHMHA, UCIOJNb3yeMasi ycTpoiictBoM. Eciam BenmuumHa aeMrdupoBaHUS OKpYTIIEHA,
YCTPOICTBO MpeAynpeauT o0 3TOM.

HAHHBIE B KOMAH/IE

Baiit 0-3 Benmuunna nemndupoBanus nepsuuHoi nepemerHoi (F), cex
HAHHBIE B OTBETE

Baiit 0-3 JletficTBUTENbHAS BEIMUMHA JeMII(DUPOBaHUS ITepBUYHOM niepemerHoi (F), cex
KO/Ibl OTKJIUKA

0 Her ommOoKk, CBA3aHHBIX C KOMaHIOM

3 [TockuTaeMbrit TapaMeTp CIUIIKOM BEJTHK

4 [Tocklaemplit mapaMeTp CIAUIIKOM Mal

3) [Tonmy4yeHo cIMIIKOM Majo TaHHBIX

6 Ommbka koMaHbl, cienuGpUIHOMN TSI JaTIUKa

7 [Tpubop HaxoaUTCS B peXKUME 3alllUThl OT 3aIHCH

8 [Ipenynpexaenue: ycTaHOBIeHA OibKalIas K TaHHOW BeTUYMHA
16 JlocTyn orpanuyeH

17. Komanpaa #35 3anucatbh BepXHIOI0 M HUKHIOIO IPAHUIIBI INANIA30HA NIEPBUYHOI NepeMeHHOoM

BepxHsis rpanuna quana3zoHa NEpBUYHON IEPEMEHHON HE3aBUCHMA OT HUKHEH.

Enunuiel namepeHus nuana3oHa NEPBUYHON NEPEMEHHOM, MOCHIIAEMbIE C ITOM KOMAaHAOW HE BIMSIOT
Ha enuHUIBI 3MepeHus PV yctpoiictBa. I'paHulipl quamna3oHa nepBUYHOM epeMeHHON OyAyT BO3BpAIEHBI
B T€X K€ eIMHUIAX, KaKhe ObLIN MOCTaHbl.

B GonbimmHCTBE YCTPOMCTB JoIMycKaeTcsi, 4ToObl BEpXHss TpaHMla AuanazoHa PV Obuia Huke, yeM
HUKHSIS, TI03BOJISIST YCTPONCTBY paboTaTh B MHBEPCHOM PEKUME.

JIAHHBIE B KOMAHJ[E

Baiit 0 Enunuiel nsmMepenusi BEIMYUHBI BEPXHETO U HUXKHETO npeenos (8). Cm.
tabmuna XK.1 (“Enununes namepeHus’)

baiit 14 Bennunna BepxHero npenena nepBuYHoi nepemenHou (F)

baiiT 5-8 Bennunna HUKHETO Mpeiena nepBruYHOi nepemenHoi (F)

J/IAHHBIE B OTBETE

Baiit 0 Enunuier n3aMepenust BETUYUHBI BEPXHET0 U HIKHETO npeenos (8). Cwm.
tabmuna X.1 (“Enuaunst uzmeperus’)

baiit 1-4 Bennuuna BepxHero npejena nepBUYHON nepementoi (F)

baiit 5-8 BennunHa HUOKHETO0 mpezena nepBUYHOM nepemenHoi (F)
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KO/IbI OTKJINKA

0 Het omm0OoK, CBSI3aHHBIX ¢ KOMaHIOM

2 Hesepublii BbI0Op

5 [Tomy4eHo CIUIIKOM Majo JaHHBIX

6 Omunbxa KoMaH/Ibl, cenuGUIHON IS JaTYuKa

7 ITpubop HaxoauTCs B peXKMME 3aIUTHI OT 3aITUCH
9 HwxHss rpanniia Auana3oHa CIMIIKOM BBICOKA
10 HwxHsas rpanyia quana3oHa CIUIIKOM Maja

11 BepxHss rpanuna auana3zoHa CIHMIIKOM BbICOKA
12 BepxHss rpaHua quana3oHa CIUIIKOM Majia

13 BennuuHbl BepXHEW U HWKHEN IPAHMI 3a IIpeieslaMu Juana3oHa
14 Jlnarma3oH CIUIIKOM Mall

16 JlocTyn orpanuyeH

18. Komanpna #36 YcTaHOBUTH BepXHHIl 1MANa30H IePBUYHOI epeMeHHOM|

M3meHenue BepxHell rpaHulbl [uana3oHa PV He BiMseT Ha HWKHIOIO IpaHUIly Auana3zoHa PV. Orta
KOMaH/Ia BBITIOJHSET Ty )K€ (DYHKIIMIO, UTO U Ha)KaTHe KHOMNKH “‘/lnama3on” Ha yCTpOWCTBE.

B GonbimHCTBE YCTpOMCTB Jomyckaercs, 4ToObl BEpXHsisl rpaHula aAuanazoHa PV Obuia Huke, yeM
HUKHSIS, T103BOJISISL YCTPOMCTBY paboTaTh B MHBEPCHOM PEXUME.

HAHHBIE B KOMAHJ[E

Her

HAHHBIE B OTBETE

Her

KO/Ibl OTKJIUKA

0 Her ommOoKk, CBA3aHHBIX C KOMaHIOM

6 Ommbka KoMaHbl, CIeUU(PUUHON ISl JaTYUKa
7 ITpuGop HaxoAUTCS B peKUME 3aIIUTHI OT 3aITUCH
9 [IpuMeHnseMslli TapaMeTp CINUIIKOM BBICOK

10 [TpumMeHsiemMblil mapaMeTp CIUIIKOM MaJl

14 JInamna3oH caIMImKkoM mMai

16 JHocTyn orpaHu4eH

19. Komanpaa #37 YcTaHOBUTH HUKHHUI TUANIA30H NEPBUYHOM NMepeMeHHoit

Ora KOMaHJa BBIMOJHSET Ty Xe (QYHKIUIO, 4yTO M Haxkatue kHonku “Homp” Ha ycTpolicTse.
V3MeHeHne HMKHEW TpaHUIbl JUara3oHa MpONOPLUOHAIBHO CABHHET BEPXHIOIO I'paHUIly JuanazoHa PV,
TakuM 00pa3oM JHama3oH OCTAaHEeTCsl MOCTOSHHBIM. Eciu mpu TakoM HW3MEHEHHUH BepxHss rpanuna PV
3aiifieT 3a rpaHuiy ceHcopa PV, Oynet Bo3BparieH koj oTkiauka #14: “IlpenynpesxkaeHue: HOBas HUKHIS
rpaHuIla AMana3oHa CMECTHJIAa BEPXHIOKO MPaHUIly 3a Mpeesbl Juarna3oHa ceHcopa’”

HAHHBIE B KOMAHJIE

Her

HAHHBIE B OTBETE

Her

KO/Ibl OTKJIUKA

0 Het ommOo0K, CBA3aHHBIX ¢ KOMaHIOM

6 Ommbka koMaHbl, cienuPUIHON TSI JaTINKa

7 [Ipubop HAXOIUTCS B PEKUME 3aIIUTHI OT 3aITHUCH
9 IIpuMeHseMblli TapaMeTp CIUIIKOM BBICOK

10 [IpuMeHsieMblii TapaMeTp CIUIIKOM MaJl
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14 IIpenynpexnenue: HoBas HUKHASI rpaHULA AMAa30Ha CMECTHIIA
BEPXHIOIO I'PaHHUILy 32 IPEJIeNibl AUaNa30Ha CeHCopa
16 JlocTyn orpanuyeH

20. Komanna #38 Copocutsb ¢uiar u3MeHeHHOI KOH(pUrypauuu
[IpuBOIUT B UICXOHOE COCTOSIHUE U3MEHEHHBIN KO OTKIIMKa, OUT 6 OaiiTa craTyca yCTpoicTBa.
Bropuunomy macrepy, umeromeMy azapec 0, He ciaeayeT MocbulaTh 3Ty KoMaHnay. llepBuuHomy
MacTepy, UMeronieMy aapec 1, cieayeT mochbulaTh 3Ty KOMaHAY TOJBKO IMOCTE TOro, Kak OOHapyXeH KOJ
orkika “Konduryparms n3meHeHa’” U BEIIOTHEHBI COOTBETCTBYIOIINE KOMAaH/IBI.

HAHHBIE B KOMAHJ[E

Her

HAHHBIE B OTBETE

Her

KO/IbI OTKJIHKA

0 Hert ommboK, cBSI3aHHBIX ¢ KOMaHION

6 Ommbxa KoMaH/Ibl, cenuGUIHON IS JaTIuKa

7 [Tpubop HAXOAUTCS B PEXKUME 3aLIUTHI OT 3AIUCH
16 JlocTyn orpanuyeH

21. Komanna #40 Bxon/Bbixoj B pe:kuM (GUKCHPOBAHHOM NepPBUYHOM NepeMeHHOi (PUKCHPOBAHHOIO
TOKA)

YCTpoWCTBO TIOMEIIAaeTCsT B PEXHUM (PUKCHPOBAHHOTO TOKA C YCTAaHOBKOW TOKa (NMEPBUYHOMN
NEepPEMEHHOI) Ha MOJYYEHHYIO BEIMYMHY. JTa BEJIMYMHA, BO3BpallaeMas B OalTax OTKIMKa, OTOOpa)kaer
OKPYTJICHHYIO BEJIMYMHY, KOTOopas Oblia B AeicTBUTEeNbHOCTH 3anucana B LIAIL. Yposens “0” BBIBOIUT U3
pexuma (PUKCUPOBAHHOTO TOKa. YCTPOHCTBO BBIXOAUT M3 ATOTO PEKUMa TAKXKE KOI'/Ia BBIKIIOYAETCS €ro
MUTaHUE.

HAHHBIE B KOMAHJ[E

baiit 0-3 dukcupoBanubiii Tok (F), MA

HAHHBIE B OTBETE

baiit 0-3 JlelicTBUTENbHBIN (UKCHpOBaHHBIN TOK (F), MA
KO/IbhI OTKJIHKA

0 Her ommOoxk, cBA3aHHBIX C KOMaHIOM

3 [Tochutaemplii mapaMeTp CITMITKOM BETHK

4 [Tocklmaemplil mapaMeTp CIUIIKOM Mal

5 [Tonmy4yeHo CIUITKOM Majio TaHHBIX

6 Ommbka koMaHbl, cieU(PUIHON TSI JaTINKa
7 [Tpubop HaxoaUTCS B peKUME 3aIIUTHI OT 3aITUCH
11 BxI1roueH MHOTOTOYEUHBIN PEXUM

16 JlocTyn orpaHuyeH

22. Komanaa #41 BbinosiHeHHe cAMOTECTUPOBAHUS YCTPOMCTBA

Wunmmupyer (QyHKIHIO CaMOTECTHPOBAHUS B YCTPOWCTBE. YCTpPOMCTBO HEMENJIEHHO OTBEYaeT Ha
KOMaHJy, 3aTEM BBINOIHIET caMmoTecTHpoBaHue. OOpaTuTech K JOKYMEHTallMd Ha YCTPOWCTBO, YTOOBI
y3HaTh O IMArHOCTHKA, KOTOPYIO OH BBHIMOJHSAET U HHPOPMALIMH, TOCTYITHOM uepe3 koMaHay #48 (“Cuurath
JOTIOTHUTEBHBIA CTaTyC yCTPOMCTBA ).

BreimonHenne 3TOW KOMaHIBI MOXKET 3aHSATh JOCTATOYHO OOJIBIION TPOMEXYTOK BpeMeHU. Ecim
YCTPOMCTBO HE MOXET BBIIOJHUTH KOMaHAY BO BpeMs CAMOTECTUPOBAHUS, OHO MOYKET HE OTBETUTh. Eciu
’KE YCTPONCTBO MOJKET BBIIOJIHATH KOMaH/Abl BO BPEMsI CAMOTECTUPOBAHUS, UCIIOJIb3yeTCsl KoMaHAa #48 st
O0OHApYKEHHS €T0 3aBEPIICHUS.
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J[AHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

Her

KO/IbI OTKJIMKA

0 Het omm0OoK, cBsI3aHHBIX ¢ KOMaHOON

6 OmmbKka KOMaHIbl, CIICU(PUIHON JIS TaTIYUKa
16 JlocTyn orpanuyeH

23. Komanna #42 BoinoJiHeHHe Nepe3arpy3ku Macrepa

MTrHOBEHHBII OTBET U Nepe3arpy3Kka MUKPOIPOLECCOpa.

BrimonmHeHne 3T0# KOMaHIbI MOKET 3aHATh JJOCTATOYHO OOJBIIION MTPOMEKYTOK BPEMEHHU. Y CTPOMCTBO
MOJKET 0Ka3aThCsl HECIIOCOOHBIM OTBETUTH HA JPYTYIO0 KOMaHAY, MOKa Mepe3arpy3ka He 3aBepIIUTCS.

J[AHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

Her

KO/[bl OTKJIUKA

0 Her ommnOoK, CBA3aHHBIX ¢ KOMaHIOM

6 OmmOKka KOMaHIbl, CTICIIM(PUIHON IS TaTYUKa
16 JlocTyn orpanuyeH

24. Komanna #43 YcraHoBKa nepBUYHOM nepeMeHHoi B ()

IlepecTpanBaeT mepBUYHYIO MEPEMEHHYIO TaKUM 00pa3oM, YTO OHA CUUTHIBAET () C CYIIECTBYIOLIETO
nporecca. Pe3ynbraTt 10J1KeH COYeTaThCsl ¢ MpeieslaMy, ONPEIEIeHHbIMU KaXIbIM YCTPOHCTBOM.

J[AHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

Her

KO/IbI OTKJIUKA

0 Her ommOoxk, cBA3aHHBIX C KOMaHIOM

6 Ommbka KOMaHbl, cCIeUU(PUUHON ISl JaTYUKa
7 YCTpOHCTBO B peKUME 3alIUTHI OT 3aMUCH
9 [TpumeHsiemMas BeTMYMHA CITUIIIKOM BEJTUKA
10 [Tpumensiemast BeTUYMHA CIHUIIKOM MaJia
16 JlocTyn orpaHuyeH

25. Komanna #44 3anucath eIMHUIBI U3MEPEHHUS IEPBUYHOM NepeMEeHHOM

BLI6I/IpaCT CAUHUIBI U3BMCPCHUA, B KOTOPBIX 6y,[[}/T BO3BpALICHEI IICPBUYHAA ICPEMCHHAA U TUAITIA30H

MEepBUYHON MepeMeHHOH. OHa Tak K€ yCTaHABIMBACT SAMHHMIIBI M3MEPEHUs JUIS TpenesioB cerHcopa PV u
MUHHAMAaJIBHOTrO auamnasona PV.

HAHHDBIE B KOMAHJIE

baiit 0 Enununs usmepenus nepBuyHoi nepeMeHHoi (8); cm. Tabiuiy XK. 1
(“EnuHuis! uaMepeHus’”)
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HAHHBIE B OTBETE

Baiit 0 Enunuiel usmepenus nepBUYHOM nmepeMeHHo (8); cM. Tadbnuiy XK.1
(“EnuHuIBI U13MEpEHHS )

KO/l OTKJIHKA

0 Het omm0OoK, cBsI3aHHBIX ¢ KOMaHION

2 Hesepneiii BEIOOP

) [TonyyeHo cIMIIKOM Majo IaHHBIX

6 OmmbKka KOMaHIbl, CIICU(PUIHON JIS TaTIYUKa

7 [Tpubop HaXOIUTCS B PEXKUME 3IIUTHI OT 3aIHCH

16 Jloctyn orpannyeH

26. Komannaa #45 Ycranoka nyJas L[Alla

HactpanBaer 0 wiM HUXHIOIO TOYKY BBIXOJHOI'O CHTHajia, TakUM oOpa3oM TOK Ha STOM BBIXOJE
yCTaHaBJIMBAETCS TOYHO Ha MUHMMYM. JTa Mpoleaypa BblojHseTcsa nojactpauBanueM L[Alla ycrpoiictBa
Ha BennuuHy 4,0 MA. 3HadyeHue, MOChIIAEMOE B KOMAHJIE, MOXKET ObITh OKPYIJIEHO YCTpOHCTBOM. bailT
OTKJIMKA CO/IEP’KUT 3HAUCHHE, KOTOPOE UCIIOJIb3YETCs] YCTPOWCTBOM.

Hcnonp3yiite komanay #40 (“Bxoa/BeIXo B peUM (PUKCHPOBAHHOTO TOKA ) YTOOBI YCTAHOBUTH TOK
TOYHO Ha MUHMMAaJIbHYIO BelnuuHy PV npes TeM, Kak NIpUMEHUTh 3Ty KoMaHay. Ecnu yctpoiicTBo He ObL10
YCTaHOBJIEHO B PEXKUM (PUKCUPOBAHHOT'O TOKA WJIM TOK HE YCTAaHOBJIEH HAa MMUHMMAJIbHOE 3HAUYE€HUE TOYHO,
BO3BpaInaercs ko oTkauka #9 (“He B pexxume (pUKCHPOBAaHHOTO TOKA™).

HAHHBIE B KOMAHJ[E

baiit 0-3 N3mepennsiii Tok (F), MA

HAHHBIE B OTBETE

Baiit 0-3 JleiicTBUTENbHBIN N3MepeHHBbIN TOK (F), MA
KO/bI OTKJIUKA

0 Hert ommOOK, CBA3aHHBIX ¢ KOMaHIOH

3 ITocbutaeMblil mapaMeTp CIMILIKOM BEIHK

4 [ToceutaeMslii mapameTp CIMIIKOM Majl

5 ITosydeHO CIMIIKOM Majo JaHHBIX

6 Ommbka KOMaHbl, CIeUU(PUUHON ISl JaTYUKa
7 [TpuGop HaxoAUTCS B peKMME 3aIIUTHI OT 3aMTUCH
9 He B pexxume puKCHpPOBAaHHOTO TOKA

11 B MHOroTOuY€4YHOM pexuME

16 JlocTyn orpanuyeH

27. Komanna #46 Iloacrpoiika ko3dgdunuenrta ycuiaenus LHAlIla

[ToncTpanBaet KOA(pGUIMEHT YCUICHUS Ul BEPXHEH TOUKHM BBIXOAHOTO CUTHAJa, TAKUM 00pa3oM TOK
Ha 3TOM BBIXOJIE YCTaHABJIMBAETCS TOYHO HA MAKCUMYyM. JTa MpoOIelypa BBINOIHIETCA MOJICTpaUBaHUEM
IIAIla ycrpoiictBa Ha BennuuHy 20,0 MA. 3HadyeHue, MOCHUIAEMOE B KOMAaHJE, MOKET OBITh OKPYIJIEHO
YCTpOMCTBOM. BalT OTKIIMKA COAEPKUT 3HAUEHUE, KOTOPOE UCIOJIB3YETCS YCTPOUCTBOM.

Hcnonb3yiite komanay #40 (“Bxon/BeIxo/ B pexXuM (PUKCHPOBAHHOTO TOKA™) 4TOOBI yCTAaHOBUTH TOK
TOYHO Ha MaKCHUMaJIbHYIO BennuuHy PV npes TeM, Kak IpUMEHUTH 3Ty KoMaHy. Eciiu yctpoiicTBo He Obu10
YCTAQHOBJICHO B PEXUM (PUKCHPOBAHHOTO TOKA MJIM TOK HE YCTAHOBJEH Ha MAaKCUMaJIbHOE 3HAYE€HUE TOYHO,
BO3Bpammaercs kox oTkauka #9 (“He B pexxume puKCHpoBaHHOTO TOKA™).

HAHHBIE B KOMAH/IE
baiit 0-3 N3mepenHsblii TOK nepBUYHON nepeMeHHoi (F), MA
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[Iponomxkenune npunoxenus K

HAHHBIE B OTBETE

Baiit 0-3 JleficTBUTEIbHBIN N3MEPEHHBIN TOK IEpBUYHOM repeMenHo (F), MA
KO/Ibl OTKJIUKA

0 Het omm0Oo0K, CBSI3aHHBIX ¢ KOMaHIOM

3 ITocputaeMblil TapamMeTp CIUIIKOM BEIUK

4 [Tochutaemblit mapaMeTp CIAUIIKOM Mall

) [TonyyeHo cIMIIKOM Majo IaHHBIX

6 OmmbKka KOMaHIbl, CIICU(PUIHON JIS TaTIYUKa

7 [Tpubop HaxOaUTCS B PEKUME 3AIIUTHI OT 3aMTUCH
9 He B pexxume (GUKCUPOBAHHOTO TOKA

11 B mMHOroTOYe4YHOM pexume

16 Jloctyn orpannyeH

28. Komanna #47 3anucath pyHKIHMIO NPeoOPa30BaHUA EPBUYHON NepeMeHHOM
Bri6op ¢yHknmu npeoOpazoBaHus IEPBUYHON TTEPEMEHHOM.

HAHHBIE B KOMAH/IE

Baiit 0 Kon ¢hynkumu npeobpa3oBaHus NEpBUYHOM repeMeHHoH (8); cM. Tabi. 3
HAHHBIE B OTBETE

Baiit 0 Kon ¢hynkumu npeobpa3oBaHus NEpBUYHOM repeMeHHoH (8); cM. Tabi. 3
KO/Ibl OTKJIUKA

0 Het ommboK, cBSI3aHHBIX ¢ KOMaHION

2 Hesepublit BbI0Op

5 [TonydeHo cIUIIKOM Majo JaHHBIX

6 Ommbka KoMaHbl, cCIeUU(PUUHON ISl JaTYUKa

7 [Tpubop HaxOaUTCS B peXKUME 3aIIUTHI OT 3aIHCH

16 JlocTyn orpanuyeH

29. Komanna #48 CunraTh 10MOJHUTEIbHBIN CTATYC YCTPOICTBA

BosBpamaetr nadopmaruio o cratyce ycTpoiCTBa, He BKIFOUYEHHYIO B KOJ OTKJIMKA. JTa KOMaHa TaKk
K€ BO3BpalllaeT pe3yabTaThl camorectupoBaHus ycrpoilctBa (Komannma #41). 3a wundopmaruei,
cojiepkalieiics B KaxJ1oM Oaiite crartyca.

Kon otknuka #8 (“Ilpenynpexnenue: uner oOHOBICHUE NaHHBIX) OyneT BO3BpallleH BCerja, Koraa
MOJKET OBITh CllellaH OTBET M MH(OpPMAIMs O CTaTyce OXKUAAaeT 3aBepUICHHs KOMaH[bl, TpeOyromen amis
BBITIOJTHEHUS IOCTATOYHO OOJBIIOTO MPOMEKYTKA BPEMEHHU.

JAHHBIE B KOMAHJIE

Her

JAHHBIE B OTBETE

baiit 0 CrnenuanbHbIi cTaTyc ycTpoiicTsa (8)

Baiit 6 Pa6ounii pexxum #1 (8)

baiit 7 PaGounii pexum #2 (8)

Baiir 8-10 Hacrpimenne anaaoroBoro BeIxoaa

baiit 11-13 AHaOroBbIil BBIX0J] (PUKCHPOBAH

baiit 14-24 CnenuanbHBIN CTATyC yCTpoucTBa (8)
KO/Ibl OTKJIUKA

0 Het omm0Oo0K, CBA3aHHBIX ¢ KOMaHIOM

6 Ommbka KoMaHbl, cieU(PUIHON TSI JaTINKa
8 [IpenynpexaeHue: uaeT OOHOBICHUE TaHHBIX
16 JlocTyn orpaHuyeH
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30. Komannaa #59 3anucars uncio npeamoOyJ1 B oTBeTe

910 KOMaHa YIIpaBJICHUA KaHAJIbHOI'O YPOBHA.
JJAHHBIE B KOMAHJIE
Yucno npeaM6yn, KOTOpPOC€ HeO6XOI[I/IMO II0CJIaTh B OTBETC NIOAYUHCHHOI'O

[Iponomxkenune npunoxenus K

Baiit 0
ycTpoicTBa Mactepy (8)

HAHHBIE B OTBETE

Baiit 0 Yucno npeamOyI1, KOTOpoe HEOOXO0IMMO MOCJIATh B OTBETE MO TIMHECHHOTO
ycTporicTBa Mactepy (8)

KO/Ibl OTKJIUKA

0 Het omm0OoK, cBS3aHHBIX ¢ KOMaHIOM

3 [TockuraeMplit mapaMeTp CIUIIKOM BEIHK

4 [Tochutaemblit mapaMeTp CIUIIKOM Mal

) [Tony4yeHo cIMIIKOM Majo TaHHBIX

6 OmmOKa KOMaHIbl, CTICM(PUIHON JIS TaTUYuKa

7 Y CTpOoUCTBO HAXOAUTCS B PEKUME 3AILUTHI OT 3aIIUCH

16 Jloctyn orpannyeH

THunel 1aHHBIX:

A ASCII crpoka (ynakoBaHo 1o 4 cuMBoJIa Ha Kaxk/iple 3 Oaiita)

B [To6uToBkIe (hnaru (6ut 0 = MHOTONApaMeTpUdYecKuil mpudop; OUT 1= TpedyeTcs ynpaBisaTh
OCIII3Y)

D  [ara (meusn, mecsir, rog — 1900)

F C maBaronieii Toukoii (4 6aiita B popmare IEEE 754)

H  Ilensie uncna

8  8-pazpsnHoe menoe 6e3 3HaKa

16  16-paspsaHoe 1enoe 6e3 3HaKa

24 24-paspsgHoe 11enoe 6e3 3HaKa

Taonawumna X.1— Koasl equHuIl n13MepeHus (TeMiiepaTypa U JaBJICHHUE)

Kona en. u3m. | Onucanue
Temnepatypa
32 I'pagycer Lenpcus
33 I'panycel @apenreiita
34 I'pamycel Penkuna
35 I'pagycel KenpBuHa
JlaBnenue
1 JIFOMMBI BOJISTHOTO cTosi0a mpu 68 °F
2 JroiMel pT. cT. ipu 0 °C
3 ¢yt BoastHOrO CT. IipH 68 °F
4 MM. BozisiHOTO cTOJI0a 1ipu 68 °F
5 MM pT. cT. ipu 0 °C
6 (dYHT Ha KB. JIIOHM
7 Oapsl
8 MOaphbl
9 D Ha cM?
10 KT Ha cM?
11 ITa
12 klla
13 TOpp (BHECHUCT. eJ1. U3MEPEHHs])
14 aTMocdepsl
237 MIla
238 JIOHMBI BOJSIHOTO ¢T0J10a rpH 4 °C
239 MM. BOJIsIHOTO ¢T0j10a ripu 4 °C
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Taonxwmma X.2— Koasl amapmoB

Kox anapma Onucanune
0 Bricokuit
1 Huszkuii
39 VY nepxaHue MocieJHero 3Ha4eHUs BBIXOTHON BEJTHMYHHBI
50 He ucnonp3yercst
240-249 Yucna MOTYT OBITh MCTIOIH30BAHBI TPOU3BOAUTEIIEM JUISI CHICIIMATIBHBIX ONpeIeNeHUI
251 Hukakoi
252 HewusBecTHblil
253 CrenuanbHbIA

HpI/IMeHHIOTCSI AJId UHAWKAIMKY aJIapMOB Ha aHAJIOTOBOM BBIXOJC

Taonnmua X.3— Kogsl nepenatodnpix GyHKIHHA

Kon nepen. Onucanne IIpumeuanue
byHkunn

0 JIuneiiHast YpaBHeHnue y=mx+b

1 KBaapaTHblii KOpEHb VYpasuenue y=sqrt(x)

Taomnuuna JK.4— Koapsl 3a1UTHI OT 3aUCH

Ko 3amuThl Onucanue
OT 3alHCH

0 3aIUTHI OT 3aIIMCH HET

1 3alllMTa OT 3aIlUCHU €CTh

250 HE UCIOJIB3YETCs

Tao6unuuna X.5— Hasnayenue ¢uaros

Koa 3nauenus guiara Onpenesienune
0x01 MHOroceHCcopHbIi mpudop
0x02 YnpasieHne 3JeKTPOHHO-TIEPETIPOrPaMMHUPYEMOH ITOCTOSTHHOM
namsteio (EEPROM)
0x04 [Tpubop MocTa mpoToKoJIa

Tabnu I a K.6 — dusnueckas peain3anusi CUTHAJIbHBIX KOOOB

Konx ¢pusnueckoro Omnpenesnenue
CHTHAJIA

0 Bell 202 tox

1 Bell 202 nanpshxenue

2 RS 485

3 RS 232

6 CrenuanbHbli

7 3ape3epBUPOBAHO
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Hpuiaoxenne K
(cripaBouHOE)

HNHcTpyKIIUA 110 MOHTAKY Ka0eJIbHbIX BBOJI0B

(Ha mpuMepe MHCTPYKIIMK 10 MOHTA&KY 3aBOJIa B3pbIBo3amuineHHoro obopynosanus OO0 «Koprem-T'opanrex»)

KaGenpnsiit BBoa Tnna FG11 mis HeOpoHMpOBaHHOIO Ka0eiist

il
N S S 1

CocraB kabenpHOro BBOA:
KOpIyc BBOJA

NpUXXKUMHast ramka

2
: 3
] 4

YcraHoBKa BBOJIa

HeapMUPOBAHHLIA Kabenb

3. 3aTsaHyTb raiiky 4.

KaGenpnsiii BBoa Tina FGALl misg OpoHHpoBaHHOIO KaOes

[ToxroToBka apMHUpPOBaHHBIX M OPOHMPOBAHHBIX Kabenen

OKpaHUPOBAaHHBIN
kabenb

Puc. A

e

25° MiH, ‘

KabGens co Kabens ¢ omreTkoii
CTaJIbHOM MeTaJLINYECKOMN
OIICTKOM JICHTOH
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YIUIOTHUTEJIBHOE KOJBIIO
KOMIIPECCUOHHOC KOJIBLIO

1. HaJCTh YIJIOTHUTCIbHOC 1 KOMIIPECCUOHHBIC
KOJiblla 2 ¥ 3 BMECTE ¢ railkol 4 Ha KaOeb;
2. BBepHYTh KOPIYyC BBoJa 1 B 000pymOBaHuE,;

[MoaroroBka 6poHU
hmin=grIicoTa
OpOHE3KMMAFOIIIETO
KoJbla+2 MM Makc.
(OpoHe3aKUMAaroIni
Kopmyc 6)

Puc.A OtkpeiTHEe OpoHH
nepes COeTUHEHUEM C
KOpIycoM 6 u
OpOHE3KUMAIOTITM
KOJIBLIOM 7



Buemnsis 3axum OpoHH Buytpennss
o6oouka puc A L o6osouka
d
D
-

Apxanrenbck (8182)63-90-72
Acrana +7(7172)727-132
Actpaxanp (8512)99-46-04
Bapuayn (3852)73-04-60
Benropon (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBoctok (423)249-28-31
Bourorpan (844)278-03-48
Bosorna (8172)26-41-59
Boponex (473)204-51-73
ExatepunoOypr (343)384-55-89
Hganoso (4932)77-34-06
Mxesck (3412)26-03-58
Kazaus (843)206-01-48

Kuprusus (996)312-96-26-47

HpOI[OJ'I)KeHI/IC MPpUIIOKCHUA K

CocTtaB KaOeJIpHOr0 BBOJA

1. xopmyc BBOIA

2. YIJIOTHUTEIBHOE KOJBLO AJISI BHYTPEHHEH
000J109KH Kabes
BHYTPEHHEE KOMIIPECCHOHHOE KOJIBLIO
BHEIITHEE KOMIIPECCHOHHOE KOJIBIIO
MIPOMEKYTOUHAS MypTa
YIIOTHUTEIBHOE KOJIBIIO ISl BHEITHEH
000JI0YKH

7. 3akUMHas raiika
ITPUMEYAHUE.
Ilpu  MOHTaxxe BBOJa  HEOOXOIUMO  YCTAHOBUTH
KOMIPECCHOHHOE KOJBIIO 3 B COOTBETCTBUU C YKa3aHHOM
Ha HEM TOJIIIHHOMN OpOHH.

oMW

YcraHoBKa BBOJA:

1. BBepHYTH KOpITyC BBOAA | ¢ MPOKIAIKOH 2 B KOPITYC
00opyI0BaHUs
2. Hazgeth netanu 7, 6, 5 oAHY 3a Opyroi Ha Kabenb u
HaKUBHTH HE 3aTATHBAS,

3. HajeTh KOJBIO 4 Ha OPOHIO;

4. pacnpaBuTh OpPOHIO JUIS 3a)KHMMa KOJIbLia 3 ¢ KOJIBIIOM
4;

5. mocie coenuHEHUs YOEOWTHCS, YTO CHApyXH He
OCTajoch OpPOHM, T. K. 3TO MOXET MOMemarb cOOpke
BBoja 1. Ecim 310 mpomsonuio, ynamuTe TOpUalue
(parMeHTsI OpOHH;

6. BcTaBUTP BHYTPCHHIOIO  O0OJOYKYy Kabens B
VIUIOTHEHWE 2 W JBa COOpaHHBIX KONbIla 3 H 4,
yOeaMBIINCH, UTO OPOHS Ha/IeKHO 3aUKCHPOBAHA,;

7. 3aTAHYTh NpeBapUTENIEHO COOpaHHbIEe AeTanu (CM. II.

2).

Ilo BOIIpOCaM Mpoaak U MOAACPKKHU oﬁpamaﬁTecL:

Kamnuarpan (4012)72-03-81
Kanyra (4842)92-23-67

Kemeporo (3842)65-04-62

Kupos (8332)68-02-04

Kpacuonap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

Jlumenk (4742)52-20-81
Marnuroropek (3519)55-03-13
Mocksa (495)268-04-70

Mypmanck (8152)59-64-93
Hab6epexubie Yennsr (8552)20-53-41
Hwmwxuuit Hosropon (831)429-08-12
Hosoxky3nenk (3843)20-46-81

Kazaxcran (772)734-952-31

Ju. moyta: vip@nt-rt.ru ||

Hosocubupck (383)227-86-73
Owmck  (3812)21-46-40

Open (4862)44-53-42

Openbypr (3532)37-68-04
Ienza (8412)22-31-16

Hepwmsb (342)205-81-47
Pocros-Ha-/lony (863)308-18-15
Ps3ans (4912)46-61-64

Camapa (846)206-03-16
Cankr-IletepOypr (812)309-46-40
Capartos (845)249-38-78
Cesacronons (8692)22-31-93
Cumdeponons (3652)67-13-56
CwmorneHnck (4812)29-41-54

Tamxukucran (992)427-82-92-69

Caiit: http://vip.nt-rt.ru

Coun (862)225-72-31
CraBporob (8652)20-65-13
Cypryr (3462)77-98-35
Taepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
Tromens (3452)66-21-18
YnesHoBCK (8422)24-23-59
VYa (347)229-48-12
XabGaposck (4212)92-98-04
Yensounck (351)202-03-61
Yepemnorerr (8202)49-02-64
Spocnarns (4852)69-52-93





