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Hacrosmee pykOBOACTBO IO SKCIUIyaTalliy paclpocTpaHseTcs Ha INpeobpasoBaTeld IAaBIEHHUS
m3meputensiple  CAB-SMART ¢  aHaJOrOBBIM BBIXOJHBIM CHTHAJOM IIOCTOSHHOIO —HAIpSUKSHHU
0,8-3,2 B # HART®-npoToxosnoM (B faipHelimeM — mnpeobpasoBarenn). PYKOBOACTEO CONEPIKUT CBEIEHU
06 ycTpolicTBe U npuHLKIe paboTel MpeobpasoBartenell, TEXHHUECKHE XapAKTEPHCTHKY U APyTUe CBE/IeHHs,
Heo0X0MUMBIE ISl PABUIIBHOM 3KCIUTyaTalny (HCIIOIB30BAHES, XPAHEHNS U TEXHUYECKOTO 06CTyKIBAHH)
npeobpasoparenedl. HART® - 3aperucTpupoBanHbIi ToBapHsii 3uak FieldCommGroup.

ITIpeoGpa3oBareny BBITYCKAIOTCS B OOLIECIPOMBIIILUICHHOM ¥ B3PBIBO3AIIMIIEHHOM UCIIOTHEHHISX.

IIpeobpazosaremu CIIB-SMART-Ex mnpemHasHaueHs! [jis paboThl BO B3PBIBOONACHBIX YCIOBHAX C
BHJOM B3PBIBO3AIIMTEl «HCKpoOe3onacHas dMeKTpHYecKas Lenb «ia» W MapKHPOBKOH B3PBIBO3AIIHTEI
«0Ex ia IIC T6...T5 Ga X».

[Ipeobpaszoparenu C/IB-SMART-Exd npenHasHaueHB! 17151 pabOThl BO B3PLIBOOIACHEIX YCIOBHSIX C
BUIOM B3DPBIBO3AINUTEL «B3PLIBOHENpOHMUAeMas obonouka «d» W MapKHPOBKOM  B3PLIBO3AIIMUTEL
«1Ex db IIC T6...T5 Gb X».

IIpeobpaszosatenu CIB-SMART-Exdia mpensasHaueHs! Ui paboThl BO B3PEIBOONACHBIX YCIOBHSX C
BUJIOM B3PBIBO3AIIUTEI «B3PEIBOHENIPOHMIIaEMasd 000109Ka «d», HCKpobe3omacHas saeKTpryecKas Ielb «ia»
1 MapxupoBko# B3peiBozamuThl «0Ex db+ia IIC T6...T5 Ga X».

Jna sxemryatanuu npeotpasosateneit CIB-SMART-Ex, CIIB-SMART-Exd u CIB-SMART-Exdia
JOIycKaeTcs MEepPCOHaN, O3HAKOMMBIIMHCS C HACTOSIIAM PYKOBOACTBOM [0 SKCIUIyaTalMM, IiaBoi 7.3
ITY3, rmasoii 3.4 IIT23II, TOCT IEC 60079-14, TOCT IEC 60079-17.

IIpeobpaszoBareny  B3PBHIBO3AINUINEHHOIO  HCIIONHEHUS. COOTBETCTBYIOT KOMIUIEKTY —JOKYMEHTAIIHH
AI'BP.406239.001-33, Tpebomanmsm 1o TP TC012/2011, TOCT 31610.0, TOCT IEC 60079-1,
I'OCT IEC 60079-14, 'OCT 31610.11 u rnaser 7.3 TIY3, T'OCT 12.2.007.0, TOCT 12.2.003.

1 OHHCAHVE Vi PABOTA
1.1 Hazuauenne

1.1.1  IlpeoOpasopaTeny INpeiHa3HAYeHBl U HENPEPHIBHOIO H3MEDPEHHS U IIPeoOpa3OBaHUS
JaBjeHus abCONMIOTHOTO, H3OBITOYHOTO, PA3PEXKEHHs, [ABICHUSA-PA3DPEIEHUS, DA3HOCTH JaBJIeHHH u
THAPOCTATHYECKOTO JaBJICHHsS HEHTPANBHBIX W AarpPECCHBHBIX, Ta3000pasHBIX H OKHIKEX CPed B
YHUQUIHPOBAHHEIA BBIXOIHON CHTHAX MOCTOSHHOTO Hampsokerns 0,8-3,2 B u umdposoll curgan Ha Gaze
HART®-nporokona.

1.1.2 OGracte mpEMEHEHHS: METPOJIOTHIECKHE CIy)KOBI, aKKPESAUTOBAHHEIE HA MPABO HOBEPKH H
KaUOPOBKY CPENCTB H3MEPEHHs IaBJIEHMS, CHCTEMBl aBTOMATHYECKOrO KOHTPOJS, PETYJIUPOBAHHS U
YUPaBJICHUS TEXHOTOTUYECKIMH IIPOLECCAMY Ha TIPEAIPUATUSIX Ta30BOH, METAIIYPrHYeCKON, XHMUIECKO,
MHUIIEBOH OTPacisIX IPOMBIIUICHHOCTH.

1.1.3 Pabouas cpena s mpeobpasosaTens — KUAKOCTY (B T.4. Macja, JU3eIbHOr0 TOIUTHBA,
MasyTa, KepocuHa, OEH3UHa), [1ap, ra3bl, apOra30BEIE U a30BbIe CMECH (B T.4. Ia3000pasHblil KUCIOPO I
KHCJIOPONOCOIEpIKAINE Ta30Bhie cMecH) npu gaiennu o 100 Mila. PaGowas cpena me nomxHa
KPHCTAIH30BaThCs WIIH 3aTBEPACBATh B IPUCMHUKE [ARICHES.

1.1.4  Ilpeobpasopatenu IaBleHUS ¢ KOXAMH T'PYIEl MaTepranos ucrmonHerus 03 — 08, 10 mo
tabmune A2 npunoxeHus A IperHA3sHAYeHB UL pabOTBl B arpecCHBHBIX CPENax, BKIEOYAs CPESI,
COIEpIKalie  CEePOBONOPON.  YKa3aHHBIE HCIONHEHHS  KOMIUIEKTYIOTCS — KabeNbHBIMH — BBOJAME,
BBIIIOJIHCHHBIMY M3 HEDXABEIOWIEH CTany, HMEIOT YCHIIEHHOE JAKOKPAaCOYHOE MOKPLITHE KOpIyca U
JIOTIONTHUTEIIBHBIN CJIOH 3alMTEL IEYaTHRIX IUIAT. M3nenus, pexoMeHIyeMble /Ul TPUMEHEHUS B YCIOBUSIX
Openbyprexoro  u  ACTpaxaHCKOIO  Ta30KOHIEHCATHBIX MECTOPOXKICHHH, WMEIOT JONOJHKHTEILHYIO

Mapkuposky «OP» unm «Actp» COOTBETCTBEHHO.
' 1.1.5  TlpeoGpasoparenu otHOCsTes K m3pemusM I'CIT (TocymapeTensas cucTeMa IpOMBIIIIEHHBIX
" IpubOPOB U CPENICTB aBTOMATHZAIIAHN ).
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1.1.6  Tlo ycrofumBOCTH K MEXaHHYECKHM BO3LEHCTBHSM npeobpazoBaTend  SBILIOTCS
BHOPOYCTOMYHBEIMU U COOTBETCTIBYIOT KiaccuuiranuonueiM rpymmaM L3, V1, V2 mo TOCT P 52931 s
3aBUCHMOCTH OT WCIIOJTHEHUS.

1.1.7  Ilo ycroHumBOCTH K KIMMAaTHYECKHM BO3IECUCTBHSIM IpeoOpa3oBaTelNy B 3aBUCHMOCTH OT
BrJa ucroiaHenns cooTseTcTBYIOT 1o I'OCT 15150 rpynmam YXJI3.1, V1, V2, T3, TC1, TB1.

1.1.8  Ilo ycToHYMBOCTH M HPOYHOCTM K BO3JAEHCTBHIO TeMIEparyp OKpYXKawoleH cpensl H
BJI&KHOCTH IIpeodpasoBarTeny oTHocaTes K rpymmam B4, C1, C4 o TOCT P 52931.

1.1.9  IlpeobpaszoBarenn OTHOCATCA K H3IEIHAM OJHOKAHANBHBIM, ONHO(YHKIHOHAIBHBIM,
BOCCTAHABIMBAEMbIM ¥ PEMOHTHPYEMBIM TOJIHKO B YCIOBUSIX IPEANPHSTHSI-U3TOTOBUTENLA.

1.1.10  Koncrpyknus u mokpeITHe IpeoOpaszoBaTeneil 00ecneynBaloT yCTOHYMBOCTH K MaciaM U
MOIOIIIAM BEIECTBAM.

L.I.IT  Ilo crenenw 3aiuThl OT IPOHUKHOBEHMS IBLIM M BOABI IPEOOPA3OBATENH COOTBETCTBYIOT
rpynnam IP54, IP67 o I'OCT 14254.

1.1.12  TlpeoGpazopaTeny NpenHa3sHAUeHHI 1 pabOTHl IpH aTMOChepHOM HaBieHHE oT 66,0 110
106,7 xIla (o1 498 no 800 MM pT.CT.) B COOTBETCTBYIOT rpytiiie ucnongenud P2 mo 'OCT P 52931.

1.1.13  Ilpeobpasosarenn He cOIEpXKAT MaTepHAIOB ¥ BEIIECTB, BPEOHBIX B OJKOJOTHYECKOM
OTHOIICHHWH [UI 4YeNOBeKa ¥ OKPYXKAIOIleW Cpejpl, HOITOMY IIPH OKCIUyaTauud (IpHMEHEHHH),
HCTBITAHUSX, XPAaHEHMH, TPAHCIOPTUPOBAHMM H YTWIH3AIIMH HE OKA3bIBAIOT BO3JEHCTBHS, ONACHOIO B
SKOJIOTHHECKOM OTHOIICHIH,

1.1.14  IlpeoGpasosaremu CIB-SMART-Exd npenHasHaueHs! mist paGOThl BO B3PBIBOONACHBIX
30HaX MOMEIICHUH W HAPYXKHBIX YCTAHOBOK, B KOTOPBEIX BO3MOKHO 00pa3oBamHie B3pBIBOOMACHBIX cMeceil
kareroput IIA, IIB, IIC rpynn T1, T2, T3, T4, T35, T6 mno xnaccuduxanmum ['OCT 30852.11,
I'OCT P 30852.5 ¢ cobmonernem tpebosaunit 'OCT IEC 60079-14, rnager 7.3 IIV3.

1.1.15  CIB-SMART-Ex ¢ mapkupoBkoit B3peBozammthl «0Ex ia IIC T6..T5 Ga X» wumeror
B3PBIBOAINUINEHHOE UCIIOIHEHME C BUIOM B3PBIBO3AIIUTEL — HCKpoOe3onacHas saeKTpruuecKas elb «iay u
MOTYT MPHMEHATBECS B COOTBETCTBHU ¢ rmasod 7.3 IIVD3, I'OCT IEC 60079-14, I'OCT P 52350.14 ro
B3PbIBOOIIACHBIX 30HEX, B KOTOPLIX BO3MOXKHO 00pa30BaHHE B3DPBIBOOIACHEBIX cMmeceld kareropuu IIA, IIB,
HCrpynn T1, T2, T3, T4, TS, T6 no xnaccuduxanuu I'OCT 30852.5, TOCT 30852.11.

1.1.16  Ilapamerpsr CJIB-SMART-Ex — U; <12 B, [; <100 MA, C; <10 D, L; < 0,1 M &.

1.1.17  Ilpeobpaszosaremu CIIB-SMART-Exd mMEIOT BHI B3pbIBO3ANIUTE! «B3PHLIBOHENPOHHIIAEMASL
obonouKa» ¢ MapKupOBKOH# 10 B3psBo3amuTe «1Ex db IIC T6...T5 Gb X» u coOTBETCTBYIOT TPeGOBAHMIM
no TP TC 012/2011, T'OCT 31610.0, TOCT IEC 60079-1.

1.1.18  IlpeoGpaszoparemu CAB-SMART-Exdia HMEIOT BHJ B3PBIBO3ALINTEI «B3PHIBOHEIPOHHIIAEMAS
obomouka d, wuckpobesomacHas dIeKTpHYecKas ILelb «ia» ¢ MapKAPOBKON 10  B3PHIBO3AINHTE
«0Ex db+ia IIC T6..T5 Ga X» m cootsercTByIOT Tpebopammsm no TP TC 012/2011, TOCT 31610.0,
I'OCT 31610.11, 'OCT IEC 60079-1
3mak «X» B MapKHPOBKE B3pPBIBO3AIMUTH mpeobpazosatenedt CHOB-SMART-Ex, CIIB-SMART-Exd u
CIIB-SMART-Exdia yxa3siBaeT #Ha 0coOBIe YCIOBUS SKCIUTYaTAIUN:

— HNOOKIIIOYaeMBaIl K peobpazosateno nasierns Exi, Exdia-ucnonHenns HCTOYHUK THTAHAS JODKEH
uMeTh nckpobesomacubie snexktpuueckue nenu no I'OCT 31610.11 u wmexpoGesornacHsie mapaMeTps!
(ypoBeHb NCKPOGE30TIACHOH 2IEKTPUUECKOH TIETH ¥ TIOATPYIIITY SIEKTPOOGODYAOBARES), COOTBETCTRYIOIIHE
YCIOBUSAM NIPHMEHEHHS Npeodpa3oBaTelis TaBlieHus BO B3PBIBOOIACHON 30HE;

—IpY SKCIUTyatauuw B 30He kinacca 0, npeoOpasoBarens JapieHus HeoOxomumo obeperaTs OT
MEXaHUICCKUX YIApOB ¥ TpeHus Bo usbexanre o0pa3oBaHus QPUKIHOHHBIX UCKD;

— CMOTPOBOE OKHO IpeobpasoBartera JaBleHu cIe/lyeT o0eperaTs 0T MEXaHHYECKUK YIapoB;

— B3pBIBO3ALIMTA Ipeo0pa3zoBarens NaBICHHS OOECIEYWBAECTCA NPH MAKCUMANLHOM [aBICHHUH B
MaryucTpaliy, He IPEeBBIIAIoIEeM 3HAYCHNSL, JOTYCTHMOTO JIJisl JAHHOW MONEIH;

— BEPXHAA U HIOKHSS TeMIleparypa npuMenenns npeodpazosarenei: s T5 - -61°C <ta <+70°C, mns
16 -61°C <ta <+60°C;

— MOHT&X ¥ SKCIUTyaTalysl IpeobpasoBarelis JABIEHHS [INOJDKHBEI WCKIIOYAThH HATPER SJIEMEHTOR
KOHCTpYKIMH — npeobpasopaTesiell  BBINE TEMIEPATyPEl, JOIYCTHMOW Ui 3JEKTPooSOpYIOBaHHS
TeMieparypaore knacca T5, T6 o IT'OCT 31610.0.



IIpu ycTanoeke B mpeoGpazoBaTelNh KIEMMHOTO GJI0Ka ¢ 3alUTON OT MMITYJIBCHBIX HEpeHANPIKCHIIN
(xox srexrponHoro npeobpaszosarens SIIIT Mo IpHIOKEHHIO A) MPOBEpKa CONPOTHBIEHHS U IIPOYHOCTH
uzossuun Hanpspkenrem 500 B mo I'OCT 52350.11 me npoBoauTces (cpabaTsiBaeT 3ammTa).

Hpumeuanne — [peobpaszopateny ¢ BEIOM B3PEIBO3AIINTEL «HCKPOGE30MAcHAs 3IEKTPUYECcKas Ielby C
xozoM OIII' B mponiecce H3roTOBICHHS IOIBEPrarOTCs IPOBEPKE HA COMPOTHBRIICHNE B IPOYHOCTE H30JLILHH
uanpspkenueM 500 B 6e3 moaxmodeHns yeTpoHCTBa 3aIUTEL OT NEpeHaNpPIKEHUH.

[Tutanve npeobpasopareneli CIB-SMART-EX JOIDKHO OCYHMIECTBIATECS OT GaphepoB GE30IaCHOCTH,
OJIOKOB MHUTAaHHS C BBIXOJHBIMH HCKPOOE30IacHBIME HEmsMu ¢ napamerpamu Up < 12 B, I < 100 MA,
Co= 108D, Ly > 0,1 MI'H, umeromue cepTH(GUKAT COOTBETCTBHSL.

IIpeobpasoparenun CIAB-SMART-Ex, CIB-SMART-Exd u CJ/IB-SMART-Exdia npesHasHaueHb! AL
paboTsl BO B3pHIBOONACHEIX 30HAX, B KOTOPBIX MOTYT OOPa3OBLIBATHECSA B3PHIBOOIACHBIC CMECH I'a30B H
napos ¢ BosnyxoM xareropuw IIA, IIB, IIC rpynn T1 — T6 mo I'OCT 30852.11. Mexanuyeckas IIpoO9HOCTS
obonouku npeobpaszoparens Exd, Exdia -umcmommenmst cootserctyer tpebopanmam 1OCT 31610.0
A7 2JeKTpoobopynoBanus Il TPYIIEL ¢ BEICOKOM ONAaCHOCTHIO MEXaHWYECKHX HOBPEKIEHHH. MexaHudeckas
IPOYHOCTE 060NouKH npeobpasosarens Exd, Exdia-HCHOTHEHNS IpY HAIMYMU KPBILIIKK CO CMOTPORBIM OKHOM
(omms €O CBETOMMONHBIM  HHIMKATOPOM)  COOTBETCTBYeT  TpeGoBammsiM  1'OCT 31610.0  msx
571eKTpo0dopynoBanus Il rpyIIIB! ¢ HU3KOH OIaCHOCTBIO MEXaHUYECKHK [TOBPEXKICHUH.

1.1.19  IlpeoGpasopaTenu ¢ KOAOM O3IEKTPOHHEIX Ipeobpasosateneit DI mo mpuioxkeHHio A
obecrieunBarOT 3amuUTy mpeo0pasoBaTeNs HPH BO3NCHCTBHE TIPO30BLIX WIH HHBIX IEPEXOJIHBIX
nepeHanpsokenni (ucneratensHoe BosaeticTeue kiacea [ mo TOCT P 51992).

1.1.20  CrpyxTypHas cxema ycJOBHOTO 0003HaueHHs Hpeobpazosarenell NaBIeHNsS H3MEPHTETBHBIX
IpUBENEHA B IPHIOXKEHHH A 1 Tabmumax A.1-A.5.



1.2 Texnuueckue XapaKTePUCTHKU

[.2.1 ~ OcHoBHBIE TeXHHYECKHE XapaKTePHCTHKM YKa3aHbl B OITHUKETKE HA  KOHKPETHBIH

npeobpazoBareib.
1.2.2 IlpeobpazoBaTeny yCTOHUHMBEI K BO3ACHCTBHIO HCIILITATENLHOIO JABJIEHHS B COOTBETCTBUH C

Tabmunel 1 1 BBIIEPIKUBAIOT NIEPerPy3Ky HCIBITATEIBHBIM JIABJIeHUEM B TeUeHre 15 MUHYT.

IIpeobpasoBareny pasHOCTH NABICHHH M THJPOCTATHYECKOTO NABJEHHMS IIPOYHBIE IIPU BO3AEHCTBUM
pOGHOTO JaBJIEHMS JIHTENLHOCTIO He Goee | MHHYTHI M TepPMETHYHBIE IPH BO3NEHCTBHN MPENEIHHOTI0
JOIYCTHMOTO pabodero H3OBITOUHOTO B COOTBETCTBHY ¢ Tabuuiel 2.

Ta6numna 1 — Bennuunsl HCOBITATEILHOIO JABICHUS IpeobpaszoBareneil

Bepxnue npenens! u3mepenuit (BITH), MIla| McneitatensHoe nasienne, 8 % ot BIIU [pumeuanue
Ot 0,01 mo 16 sxmou. 125 —
Cs. 16 10 60,0 Brmrou. 115 —
» 60,0 » 100,0 » 110 -

IHHpumeuanus

1. Jlns mpeoGpasopareneit NaBleHUS-pa3speskeHUs BEPXHHA Mpele] M3MepeHMs NPUHHUMAETCH IO
H36BITOYHOMY JaBIECHUIO.

2. Jlna npeobpasosatenel abcOMOTHOrO JaBleHMst ¢ BepxHuM npexenom Hmwke 100 klla
HCITLITATENPHOE JABJEHHE PABHO aTMOCHEPHOMY.

3. Jlns npeoGpasoparesielf pasHOCTH NaBNEHMH M THAPOCTATHYECKOrO JABJEHHS [EPErPY304HOE
JaBJIEHHE [I0/12€TCs B IUIIOCOBYIO KAMEPY.

1.2.3  Tabmuna 2 — BeluuuHEI IpeReNbHO-I0IYCTAMOTO MIEPErPy30YHOro W IPOOHOTO JABIEHHUA
21 IpeobpasoBaTenel pasHOCTH JaBJIeHn U THAPOCTATHYECKOTO IABJICHHS.

Hpenensuoe pomycrumoe
Mogesnu nipeoGpazosareneit pabouee 3GHITOUHOE ITpobuoe marnenue, Mlla
papnenue, Mlla

1412 4 : 6

1420 10 15

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

1530, 1540 4 6

1.2.4  Ilpeobpasoparenu pasHOCTH JABJIEHHUH BBIIECPIKHUBAIOT MEPETPY3KY CO CTOPOHBI IIIOCOBOH 1
MUHYCOBOM Kamep B TE€YeHHE | MHHYTHI OJHOCTOPOHHHMM BO3JEHCTBHEM NaBIEHHS DABHOTO MIPENENBHO
nornyckaeMoMy pabodeMy n3ObITOYHOMY JaBIeHUIO. [l yCTpaHeH s BO3MOIKHOTO BIMSHUS EPErPY3KH Ha
XapaKTEPUCTHKH IpeoOpaszopaTenell mocyie ee CHATHI HEOOXONHMO MPOBECTH NOACTPONKY HAYaIbHOTO
CUTHaJIA.

1.2.5  Bepxzue npenesisl H3MEpPeHUN COOTBETCTBYIOT Tabule 3.

T abnumna 3 -Bepxaue npelens! naMepenuti Mojenel npeobpaszopaTenei.

Ob6oznauenue npeobpaszosares Monens PN BepxHUX Npeneios mmepennit Po
no FOCT 22520
1020 2,5;4,0;6,0; 10 xl1a
1030 4.0; 6,0; 10; 16; 25; 40 «l1a
TTpeoBpazosarens 1040 25; 40; 60; 100; 160; 250 xI1a
abCONIOTHOIO NABIESHS 1041 25; 40; 60; 100; 160; 250; 400; 600 xl1a
CIOB-SMART-A 1050
CIHB-SMART-Ex-A 051 016095 0 40 RN
CEB"SMART Exd-A O,IO, O,Aé, 0323, G, .O, 0,60> LO, 1,6, 2,5 Mila
CIIB-SMART -Exdia-A 2050
1060
1061 0,6:1,0;1,6; 2,5; 4,0; 6,0; 10; 16 MITa
2060




1112

0,16; 0,25;0,4; 0,6; 1,0; 1,6 xlla

1120 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,3; 10 kITa
1130 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xI1a
1140 10; 16; 25; 40; 63; 100; 160; 250 kl1a
Ipeobpazoparens 171 —— . - : :
M3GBITOYHOTO NaBIEHHS 25; 40; 60; 100; 160; 250; 400; 600 klIa
CIIB-SMART-U 1150
CIB-SMART-Ex-U 1151 0,10; 0,16;0,25; 0,40; 0,60; 1,0; 1,6; 2,5 MITa
CJ/IB-SMART -Exd-H 5150
CJIB-SMART -Exdia-H 1160
1161 0,6;1,0; 1,6; 2,5; 4,0; 6,0; 10; 16 MIla
2160
17 4.0, 6,0; 10; 16; 25; 40; 60; 100 MI]a
2170
IpeobpazoBarens paspexenus 1212 0,16; 0,25; 0,40; 0,60; 1,0; 1,6 x[1a
CIIB-SMART-B 1220 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10 kI1
CHB-SMART-EX—B bl bl bl sy Ehad bhal ] b 5 K a
CJIB-SMART -Exdia-B 1240 10; 16; 25; 40; 60; 100 xI1a
Pazpexxenus Py
W36rITOYHOro naBieHus:
0,125;0,2;0,315;0,5; 0,8 xI1a
Paspexenus Py
1320 0,5;0,8; 1,25;2,0; 3,15; 5,0 xIla
W365rTouHoro nasiieHus:
0,5;0,8; 1,25;2,0;3,15; 5,0 x[la
[TpeoGpasopatens PaspexeHns Po):
. 1330 2,0;3,15: 5,0, 8,0; 12,5, 20,0 xl1a
ABBCHIA=PAsPEACHI H30piTouHOr0 pasneHus:
CIIB-SMART-UB SR 1%. 20 2 (1 .
CIIB-SMART-Ex-WB 2,0; 3,15, 5,0; 8,0, 12,5, 20,0 xI1a
CHB-SMART -Exd-iB PagpemH?z ‘spg('v);) 05 31,5; 50,0; 100 IT
) Tedia. 1340 4505 LU, U5 51,05 00, Klia
CAB-SMART -Exdia-WB 7 W36B6ITOYHOr0 DaBIEeHNS:
12,5; 20,0; 31,5; 50,0; 60; 150 «Ila
Paspeskenus Pqy: 31,5, 50; 100 I1a
1341 V36BITOYHOTO NABICHUS:
31,5; 50; 60; 150; 300; 530 «la
1350 Paspesxernust Pyy: 50; 100 lla
1351 H36p1TOUHOTO AaBeHuS
50; 60; 1506; 300; 530; 900 xIa; 1,5 MlTa;
2350 2,4 MITa
1412 0,16;0,25; 0,40, 0,6; 1,0; 1,6 xI1a
[TpeobpazoraTens 1420 0,63;1,0; 1,6; 2,5; 4,0; 6,3; 10 x[1a
PasHOCTH NaBIeHUN 1430 1,6; 2,5, 4,0; 6,3, 10; 16; 25; 40 x[1a
szgss‘jfj“i;«?gﬂgﬁ 1434 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 xT1a
- Y. - X_
1440 A e AN £ . CBER
CITB-SMART -Exd-I[]] 10; 16; 25; 40; 63; 100; 160; 250 xI1a
CIIB-SMART -Exdia-JIJI 1444 10; 16; 25; 40; 63; 100; 160; 250 «Ila
1450 0,10; 0,16; 0,25; 0,40; 0,63; 1,0; 1,6 MITa
1460 0,63; 1,0; 1,6; 2,5, 4,0, 6,3; 10; 16 MIla




[Ipeo6pazosaress 1530 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40 kI1a
mupocm’rﬂqecmro HAaBJICHUA
CIB-SMART -JII’ 1540 10; 16; 25; 40; 63; 100; 160; 250 kI1a
CIIB-SMART -Ex-JII"

1.2.6  IlpeobpasoBarenn gBJIAIOTCS MHOTOIPEEIBHBIMH B MOTYT OBITH HACTPOEHBI Ha DSl BEPXHHX
IpeleNnoB WM JHana3oHoB wusMepenud B coorsercTBuum ¢ ['OCT 22520 wimm  HecTanIapTHBHIH.
IIpeobpasoBareny Takxke DOIMYCKAIOT HACTPOMKY Ha CMEIIEHHBIN HAana30H H3MEPEHUH.

1.2.7  Ilpemensl JomyckaeMO¥  OCHOBHOM INpPHBEJEHHONW NOTPEMIHOCTH Y  yKa3aHbl B
Tabmanax 4-9. DBapumamus BeIXOTHOro curHajga He npesbimaer 0,5y, Ilpemensl  JomycKaeMoif
JOTIOJNIHUTEBHON MPUBEJEHHOM IIOIPEIIHOCTH, BBI3BAHHOM H3MEHEHHEM TEMIIEPATYPhI OKDPYKAFOIIETO
BO37yXa, yKa3aHsl B Tabnuie 10.

Tao6nuna 4—I[Ipenens! gomyckaeMoil OCHOBHON NMPHUBENIEHHON NOIPEIIHOCTH
npeobpasoBarened, uckirouas moxesu 1020, 1030, 1112, 1212, 1312, 1412, 1141, 1341, 1240

Koz npenenos IIpenesns! gomyckaeMol OCHOBHOHN NPHBENEHHON MTOTPEIIHOCTH Y, % OT
JIOTTyCKaeMOo# BIIN
OCHOBHOH
HPHBGIIGHHOfI Pmax/3 < PB < Pmax Pmax/lo < PB < Pmax/3 Pmax/zs < PB < Pmax/l 0
IOTPEIHOCTH
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0.,5 +1,0
pumeuanus
1 Pmax — MaxcHUManbHEIN BepXHHUH IIpefiesl H3MEPEHHH JUIT COOTBETCTBYIOMEH MOIUPHUKAIINE
npeobpazoBarers;
2 Pp — BepxHull npesien u3MepeHui, Ha KOTOPBIH HACTPOEH MpeobpasoBaTelib.
3 Mogemn 1041, 1050,1051, 2050 He BBIIYCKAIOTCS € KOJOM IIPENENIOB IONMyCKaeMOM
OCHOBHOU npuseneHHoi norpemraoctu 010,

Ta6nuuma 5— Ilpenens! [OMycKaeMO# OCHOBHOMN MPUBEIEHHON [TOIPEUTHOCTH npeobpazosareneit
Moneny 1020

Koz mpenenos gonyckaemoi Ipenmens! gomyckaemoli 0CHOBHOMN npHBeACHHON
OCHOBHOW IPUBENECHHON norpemsocTy v, % ot BIIN
MIOTPEITHOCTH 10; 6 xlla 4. 2.5xlla

050 +0,5 +1,0

Ta6nuuna 6— Ilpenens 1onyckaeMoil OCHOBHOM NIPHBEACHHOM HOTPENTHOCTH peobpazoBaTenelt
moneny 1030

Kox npenenos nomyckaemMoi Ipenensr nomyckaeMol OCHOBHOW MpUBEICHHON
OCHOBHOU IPUBEIEHHON norpemsocTy v, % ot BIIN
ITOTPENTHOCTH 40; 25xlla 16; 10; 6 xlla 4 xlla
025 +0,25 +0,5 +1,0
050 +0,5 +1.,0




Tab6unumua 7— [lpenens nonycKkaeMoi OCHOBHOMN IPHBEAEHHOM MOTPEIIHOCTH IIpeobpasoBaTeeit
Monenett 1112, 1212, 1412

Kon npenenos nomyckaemoit Ipenens! nomyckaeMoi OCHOBHOM MpUBEIEHHOMN

OCHOBHOM IIPHBEIEHHOM HOrpeInHocTH ¥, % ot BIIM
[OTrPEIIHOCTH 1,6; 1,0xIla 0,6; 0,4 xI1a 0,25; 0,16 xlla
025 +0,25 0,5 +1,0
050 +0,5 +1,0

Tabnuna 8— Ilpenens! qomyckaeMol OCHOBHON MPUBENEHHOM IorpemsocTy npeodpazonaresieit
Monmenu 1312

Kon npenesor nomyckaemort
OCHOBHOMU NpHUBEAEHHOMN

IIpenensl pomyckaeMoii OCHOBHOM IPHBENEHHOM
[OTPelIHoCcTH ¥, % ot BITU

HIOTPEIIHOCTH +0.8; +0,5 xITa +0,315 xIla +0,2; £0,125 xI1a
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tabnumma 9 — Ilpenens! gomyckaeMo# OCHOBHOM NPUBEIEHHON MOTPEITHOCTH
npeobpasoparteneit mogeneit 1141, 1341, 1240

IIpenener ponyckaemMoil OCHOBHOW NPUBENEHHOM

Kon npenenos gonyckaemMol OCHOBHON
ATIped Aony norpemnocty v, % ot BITM

[PUBEIEHHON ITOIPEIIHOCTH

Pmax/]O SPB<Pmax Pmax/25 SPB<Pmax/]0
015 £0,15 -
025 =025 0,5
050 +0,5 +1,0

Tabnuma 10 — Ilpenensl fomycKaeMOH TOMIONHUTENBHOM IPHBENECHHON TOTPEITHOCTH
npeofpasoBaTeniell, BEI3BAaHHON H3MEHEHHEM TeMIIEPaTYPBI OKPYIKAIOIIETO BO3IyXa

IIpenensl nomycKkaeMoH IONOTHUTEIBHOM TIPUBEIEHHON
MOTPELIHOCTH J, BEI3BAHHON H3MEHEHUEM TeMIIEPaTyPhl
OKpYKarolero pozayxa Ha xaxpie 10 °C, % ot BITNA

Kop npenernor momyckaemon
OCHOBHOH IIPUBECHHOU

HOTpemHOcTH Pmax/lo <Pgp < Pinax PmaA/ZSS Pp< Pmax/lo
010, 015, 025 (0,05 + 0,05Pmay/ PB)
+ + max
050 +(0,1 + 0,05Pmax/ PB) +0,1+0,04Pmar/ Pp)
1.2.8  IlpeoOpasoparenu  HMEIOT  JIHHEHHO-BO3DACTAIOIIYIO WM  JIMHEHHO-yOBIBAIONIYIO

38BHCHMOCTL BLIXOIHOIC 4HAJIOTOBOI'G CHTrHalla OT BXOIHOIC HaBJIEHUS. Hp606paSOBaT6HH PasHoCTH
JaBieHul MOTYT UMETh 38BHCHMOCTE IPOTIOPHHCHAIBHYIO KOPHIO KBaIpaTHOMY OT BXOJHON BEIUYHHE! —

Pa3HOCTH JaBleHuH.
1.2.9

HomuHanbHas cTaTHYecKas XapakTepPHCTHKH Ipeo0pasoBaHus ¢ JIWHEHHO-BO3pacTAromeil

3aBUCHUMOCTBIO 2HAJIOTOBOIC BRIXOAHOTO CHIHANA OT BXOIHON I’IBMepfiGMOﬁ BEJIMHHHELI COOTBETCTBYET BULY:

Y =Yu-+

(YB—Yn)
(P — Pn)

(P — Pu),

rjae Y — 3HaueHue BBIXOJHOIC MIEKTPUUECKOTO crrHana, B;
P — 3nauenue m3mepseMolt Gusnyeckoit sennunnsl, kila;

Yu, Y5 — cootserctento nkHee (0,8 B) u sepxuee (3,2 B) npejienbHbIe 3HAYEHNS BBIXOLHOIO CHUIHANA,
Pn, Pp — COOTBETCTBEHHO HIDKHHH 1 BepXHUH Npenesisl naMepenuii, klla.
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HomupanpHas cTaTHyeckas XapaKTepHCTHKH —peobpasoBaHus ¢  NHHEHHO-yObIBaromeit
3aBHCHMOCTBIO aHAJIOTOBOIO BBIXOJHOIO CHIHAla 0T BXOJHOH H3MEpIeMOH BENHYHHBI COOTBETCTBYET
BUIY:

Y =YB ————=< (P — Pn), 2)
(PB — PH)
Kcnonpzosannsie B popmyiie (2) 0603HaYeHHs aHAIOTHYHE! 0003HaYeHusM hopmyInt (1).
HomunaneHas crathyeckas XapaKTepPHCTHKa ¢ (YHKIMeH npeoGpasoBaHms BXOIHON H3MepseMOoil
BEJIMYUHEI I10 3aKOHY KBaJpaTHOIO KOPHS COOTBETCTBYET BHIY:

P
Y = YB —YH) |—, (3)
Yu+ (Ys H) o

rae P—— Bxo[Has u3MepseMast BeJIH4HHa — PasHOCTh JaBienuis, klla;
OCTasIbHBIE TapaMeTphl — TO XKe, YTO B popmyre 2.
[Ipumeuanue: BeIXoAHOM curHai UsMeHsAeTCs TuHeHo B quanasoxe 0 < P/Pg < 0,02.

1.2.10  Onexrpuueckoe muranue npeobpaszosareneit CJIB-SMART, CJIB-SMART-Exd momxzo

OCYIIECTBIIATHCS OT HCTOYHUKA HANPSHKEHHUS TOCTOSHHOIO TOKa € BEIXOJHBIM HaNpsDKeHueM oT 6 10 12 B.
HomuBanpHOe 3HaYeHNe HAPsDKEHUS TUTaHus peodpasosareneii 12 + 0.5 B.

1.2.11  Ilurtanwme npeobpasoBareneit CIB-SMART-Ex, CIIB-SMART-Exdia JIOJIKHO
OCYLIECTBIATELCS OT 6aphepoB Oe30M1aCHOCTH, OJIOKOB IIHTAHHS C BBIXOAHBIMA HCKPOOE30IIACHBIMH HEIISIMH ¢
napametpamu Up< 12 B, Iy <100 MA, Cp > 10 5D, Ly > 0,1 MI'H, umeronux cepTuUKaT COOTBETCTRHUSL.

VcTOYHMK  NHTaHMs, HCIONB3YeMBIM IS [HTAHWS B OKCIUIYaTAlMOHHBIX  YCIOBHIX
npeobpasopareneil (kpome CAB-SMART-EX) 0JDKeH YIOBIETBOPSTE CIIELYIOIINM TpeGOBAHMIM:

— comnpotusieHHe n3oinun He meree 100 MOwm;

— BBIIEPXHUBATh HCHbITaTeNbHOe Hanpsokenue 500B mpu  mposepke  3ieKTpHYECKOi
MIPOYHOCTH U3OJISIIINH;

— Iynbcanus (OBOWHAs aMILIMTYAa) BBIXOJHOIC HANPSHKEHUS HE JOKHA npeBbimats 0,5 %
OT HOMHUHAJIBHOIO 3HAYEHMS BBIXOJHOIO HAIPKEHHS IIPH YacTOTEe TaPMOHHYECKUX COCTABISIONINX, HE
npessimaroniet 500 I,

CxeMbl  BHEIIHHX  JJEKTPUYECKHX  COeIMHEHME  mpeolpasosareneil  mpuBeseHBl B
IIPUIIOKEHUH B.

1.2.12  ComnportuBreHue HArpy3KH (BKJIIOYAS COMPOTHRIEHHE JIMHHHA CBI3H) IOJDKHO OBITH B
npenenax oT 100 xOm g0 120 xOum.

1.2.13  Tlorpebusemas MOIHOCTE mpeobpazosateneii ue Gomee 0,05 Br.

1.2.14 Bpems BOCCTAHOBIIEHHS aHAJOTOBOrO CHIHala IpeobpasoBareiieil MOcie MNpephIBAHH
IIUTaHus Ha BpeMs He bosee 20 Mc He IpeBkpInaet 5 Mc.

1.2.15  IlpenensHBle OrpaHAYEHHUS BBIXOIHOTO CHTHANA TipeobpasoBaTeneil:

- gukHee 3uavenue: 0,765 + 0,005 B;
- BepxHee 3HaveHue: 3,44 + 0,005 B.
BelnuiHbl CUrHANOB HAaCBIIEHNS AHAJIOTOBOIO BEIXOIA:
- HrokHee 3Havenue: 0,776 + 0,005 B;
- BepxHee 3Havenue: 3,476 + 0,005 B.

1.2.16  Ilpu cxauxoo6pasHOM H3MEHEHHM HaIPsDKeHWs OuTaHus Ha | B OT yCTaHORIEHHOTO
3Ha4eHus 3a Bpemsa He Oonee 50 Mc BBIOPOC BBIXOJHOIO CHWTHAA He Npesbumaer 1,5 % OT Iuamazona
H3MEHEHUS BEIXOHOTO CHTHANA MPOIOIDKHTEILHOCTRIO He Goee | c.

[ynbcatus BBIXONHOTO curHana B quanazoHe gactotT ot 0,06 1o 5 [l BKIKOYUTENEHO HE IPEeBBIIIAET
spavenuil 0,7y. Ilymscamys aHamoroBOro BHIXONHOIO CHIHANA B JHAala3oHe HacToT ot 5 mo 10° I'm me
npersnuaet 0,25 % ot BIIN.

1.2.17  Tlo crenenn 3amuthl OT IPOHMKHOBEHHS IBUIM M BOJBI MPEOOPA3OBATENN COOTBETCTRYIOT
rpymnnam P54, IP67 o TOCT 14254,



1.2.18  IlpeoGpaszopaTtenu yCTOHUMBEI K BO3IEHCTBHIO TEMIIEPATYPHl OKPY/KAIOIIEH Cpennl o
tabnue A.3 OpUIoKeHusS A B 3aBHCUMOCTH OT MCIIONHEHHS.

1.2.19  TlpeoGpasopaTenn yCTOHYMBEI H HPOYHBI K BO3NCHCTBUIO CHHYCOMIANBHBIX BHOpamui B
cootBercTBuM ¢ Tabmmued 11. Hampaenemme BuOpanmuy IOMKHO COOTBETCTBOBATH YKA3aHHOMY B
IIPHIOKEHAH b.

Tabanumna 11 — YeToHunBOCTE K BO3IECHCTBHIIO CHHYCOUAILHON BUOPAIIHH
Ucnonuenne mo

['pynna Vcnonuenus npeobpazopareseit BHOPOYCTOHUNBOCTH
no 'OCT P 52931
1 CIB-SMART mopeset 1112, 1212, 1312, 1412 L3
2 CIB-SMART mopene#t 1020, 1030,1040, 1120, V1

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
3 ITpoune ucnonuenns: C/IB-SMART V2

IIpenener momyckaeMolf JOTONHHUTETBHON MPUBEICHHON IMOIPEIIHOCTH, BLI3BAHHON BO3JEHCTBHEM
BubOpanuu, B % ot BIIM, He MOMKHEI IPEBBIIIATE CIEAYIOMINX SHAUSHMI:

) Prax (35)

IH€ Pugy — MaKCHMAaNbHBIH BEpXHUE Ipeliesl I3MepeHus MoJenu npeobpasosarens, kl1a;
Pp — ycranosnennsmit BITH, xIla;
k — ko3 punmenT, paBHbI 0,25 % nng moneneit rpym 1,2;
0,1 % nmst Mmonened Tpymmel 3.
1.2.20 Ilpeobpazosaremn CJIB-SMART-Exd, CIB-SMART-Exdia ycro#uuBsl K BO3IEHCTBHIO
yaapa.
1.2.21  Tlpenensl IONONHMTENsHOH NpPHBENEHHOM IOrpemHocTH mpeobpazoBarenell  pasHOCTH
JABJICHAR ¥ TUAPOCTATHYECKOTO [apjeHus IPU JBYXCTOPOHHEM HArpy)KeHHH paboumM u30BITOYHBIM
nasnenuemM, % ot BITA:

Pmax
= Kf- : 6
y =Kf - Ppa6-——, ©)
roe Kf ms momenu 1412 +0.2%/1 MTlla
Kf nng monemw 1420 +0,08%/1 Mlla
Kf nng moneneit 1430, 1434, 1440, 1444, 1530, 1540  £0.04%/1 MIla
Kf nns mopenett 1450, 1460 +0,02%/1 MIla

Ppab — 3navenue pabouero uzbeITouHOro napienus, Mlla;
Pmax — MaxcuManbHBI BepxXHul npenen usmepenus, Mlla;
Pp — BepxHuH Openen u3MepeHnui, Ha KOTOPBI HacTpoeH npeobpasosarens, Mila.
1.2.22 IIpeobpazoBaTeny yCTOWUMBEI K BO3NEHCTRUIO HHAYCTPHANLHBIX TOMEX:
—10 'OCT 30804.4 .4, cTenens KecTKOCTH 3;
—10 'OCT P 51317.4.3 B monoce wacrot 80—-1000 MI'1, cTeneds »ecTKOCTH 3
—1o 'OCT 30804.4.2, crenens wecTrocTH 4;
—no 'OCT P 51317.4.6, crenens XecTKOCTH 3;
—10 I'OCT P 50648, cremens ;xecTkocTH 5
—10 'OCT P 50649, crenenn xecTkocTy 5;
—1o T'OCT P 50652, crenens )eCTKOCTH 5;
— 10 I'OCT P 51317.4.5, crenens »eCcTKOCTH 2 TPU II0JAYe HOMEXH 110 CXEME «IIPOBOI-TIPOBONY H
CTENEHb JKECTKOCTH 3 IpH INojade IOMEXH [0 CXeMe «IpOoBOJA-3eMiishy. Kpurepmit xadecTna
GYHKIMOHUPOBAHMS — A,
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JlononHyTenpHAs TOTPEIIHOCTE MpeobpasoBaTenell, BbI3BAHHAS BO3NEHCTBUEM HHIYCTPHANBHBIX
[IOMEX, BRIPAXEHHAS B IIPOLEHTaX OT AHalla30Ha H3MEHEHHs BBIXOIHOIO CHraaia, He npessimaet 20 % oT
IPEJETOB JOIYCKaeMOl 0CHOBHOM IIOTPEIIHOCTH M HE HOPMHUPYETCS.

1.2.23  IIpeoGpazoBareny COOTBETCTBYIOT HOPMaM IOMEXOIMUCCUH, YCTAHOBIEHHBIM UL Kiiacea b 1o
I'OCT P 51318.22.

1.2.24  Ilpeobpazopatemu uMeroT (UIasKOK ¢ MarHHTOM, PAaCIIONIOKEHHBIH Ha KOPIyCe, JUIT CMELIeH s
XapaKTepUCTHUKH IIpeobpa3oBareris JaBIeHIS (KauOpOBKa «HYS») OT MOHTAXKHOTO II0JIOKEHHS Ha 00BEKTe
WK CTaTH9ecKoro nasienus. KanunbGpoBKa BRIONHAETCS IEepeaBKEHHEM (IaKKa C BBIISPIKKOM He MeHee
3 cex. B IIOJIOJKEHHNHU KaINOPOBKH U BO3BPATOM B MCXOHOE COCTOSHHUE.

1.2.25 Hactpo¥ixa u ynpaBieHHe IpeoOpa3oBaTeieM TONBKO JHUCTAHIMOHHO IIPH IIOMOIIH
YIPaBIAIOLIErO YCTPOKCTBa, Nognepxuparomero HART®-nporoxolr.

1.2.26 Bpema ycpemmenus (neMrn(UpOBaHHS) BBIXONHOTO CHIHANA IpeoOpasoBaTencii MOKET OBITh
BBIOpaHO MoTpebuTenieM u3 crexyromero psina: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.

1.2.27  [JomonHuTeNIbHAs HOTPENIHOCTD, BBI3BAHHAS IUIABHLIM M3MEHEHHEM HANPSKEHHS IMUTAHUI U
BO3JEHCTBUEM BHEIIHETO ITEPEMEHHOTO MarHUTHOTO MOJs HANPsDKEHHOCTEIO 400 A/M, wactorot 50 ' mmu
BHEIIHET0 MOCTOSHHOI'O MarHHTHOTO I1ojg Hanpsuk€Hnocteio 400 A/m, He mpemsmmaer 0,2 oT mpezneina
JIOIyCKaeMOH OCHOBHOM IOTPELTHOCTH ¥ HE HOPMUPYETCS.

1.2.28  TlpeoOpasoBareny He BBIXOIAT M3 CTPOS IIPH OOPBIBE BBIXOIHOTO LIENH NMpeobpasoBartenel, a
TaKOKe MPY TOJave HaNpsHKEHUS NUTaHHSA 0OpaTHOH IOJIPHOCTH M KOPOTKOM 3aMBIKAHHN BBIXOJHON Henn
npeobpazoBaresei.

1.2.29  TlpoynocTe H30MAIMH ¥ CONDOTHBICHHE OJIEKTPHUECKHUX Iened mpeobpaszopareneit
IpruBeneHk! B Tabnune 13.

Tabnuua 13 — Bun ¥ 3Ha49eHHE HCIIBITATEILHOTO HANPSDKEHUS [IPH [POBEPKE 3NEKTPUYUECKOL
IIPOYHOCTH H30JILILHUY, 2IeKTPUIECKOE COTIPOTHBICHIE H3OSIIHH

JeticTByronee 3HaveHNe
HCTIBITATEIFHOTO HANPSKEHYIS
IEepPEMEHHOr0 TOKa wactoTol 50 I'n
. HopMBI 3IEKTPUYECKOTO COTTPOTHBIICHIS
IIPaKTHYECKH CUHYCOUIATBHON
u3onsumn, MOwM, He Menee
bopmbl ¢ KO3PDUIMEHTOM
Wcnonuenu
. aMITUTY B! He Xyxe 1,414 = 0,099,
B ¢, He menee
npeobpaszon —
aTens . IIPY BEPXHEM P .
IPU OTHOCHTETEHOH OTHOCUTENHHOMN
B - B 3HAYCHHUU
BIaXHOCTH 95 £ 3 . |BraxxuaoCTH (95 +
HOPMAaJBHEIX o HOPMaJIbHBI | TIpEeAeTsHON o
Yo ¥ TeMIeparype o 3% u
YCITOBHSAXK A ¥ YCIOBHSIX paboueit
35£5°C renmeparon | TEMUEPATYpe
e (35+5)°C
Hersprisoza
HIUIEHBIE 300 240 100 20 5
HCTIOTHEHUS
Bapeirozaniu
ITIEHHEBIE 500 —_— 100 — -
HCTIOTHEHUS

1.2.30  T'abapuTHRie ®  yCTaHOBOYHBIE  pasMepsl  mpeobpazoBaternelf  OpuBeieHH B
NIPUTIOKEHNN b.
1.2.31  Cpenngas vapaboTka Ha oTKa3, ge Mexee 157000 .



1.2.32  Cpenunit cpox ciyxGel npeobpasosatenell He MeHee 14 JeT, KpOMe SKCIITYaTHPYEMBIX [IPH
U3MEPEHUN TapaMeTpOB arpecCUBHBIX CPEH, CPEIHUH CpPOK CHyXOBI KOTODBIX 3aBHCUT OT CBONCTB
arpecCUBHOM CPENbl 1 YCIIOBUH 3KCIUTYaTaLHH,

1.2.33  Cpenunii cpok ciyx0pl mpeobpa3oBarterel, IpeJHa3HAYCHHBIX I H3MEPEHHs IapPaMeTPOB:

- AarpeccHUBHBIX CpeI ¢ CcomepaHuem ceposogopoja 1o 5% obsemubx (Openbyprexoe
MECTOPOXKIEHHUE) - He MeHee 6 JIeT;

- AarpeccHBHBIX CpeJll C CoIepxaHueM cepopojopoza a0 26% obpeMHBIX (AcTpaxaHckoe

MECTOPOXK/ICHUE) - HEe MeHee 4 JIeT.

1.2.34  IlpeoGpasoBarenu ¢ KoJaMH 3IEKTPOHHBIX IpeoGpasoBareneit DIII mo mpunoxeHHo A
o0ecreynBaOT 3aUATYy INpeobpasoBaTell IPH BO3NEHCTBHH TIPO30BBIX WM HHBIX HEPEXOIHBIX
IEPEHANPSUKEHHH  KOMOUHUPOBaHHOH BomHbl 1,2/50 MKC. ¢ MaKCHMANbHBIM 3HAYEHHEM HANPSKEHMS
6 xB u 8/20 MKc. ¢ MakCHMaNbHBIM 3HAYEHWEM TOKa 3KA (MCHBITaTeNbHOE Bo3nedcrue wiacca 111 1o
I'OCT P 51992).

1.3 KommnexTHOCTH mpeobpazopareeit

1.3.1  KommnextHocTb npeobpaszoBareeif npusenena B Tadbmune 14.

Tabnuuya 14— KoMmmiekTHOCTS peobpasoBareeii

Hamnmvenopanue Obo3nayenne K;z ITpumeganue

1. Hpeo6pa303211’em> JI@BIECHHUA ATEP 406239.001-33 1 VicrionHeHue u

M3MEepUTENbHBIN o6o3HayeHuE B

2. DTukerka AI'BP.406239.001-33 BT 1 |cOOTBETCTBHY € 3aKa30M

3. MeTozuKa MOBepKH MIT 95-221-2013 {|a 100 . i b ot
aJipec, FIIH 110 3aKa3y

4. PYKOBOZICTEO IO OKCILTyaTAIH ATBP.406239.001-17 P p |fa 100 . w5 o
ajpec, W 110 3aKa3zy
Jls CAB-SMART-Exd

5. Cepruduxat COOTBETCTRU (KOIIHS) — —  [(Ex) (Exdia) B
[ Ipunoxenusx PD

1.4 VYerpolictro u pabota npeobpazopaTerneti

1.4.1  KoucrpykTusHO Npeobpa3oBaTeNls COCTONT W3 MEPBUYHOTO NpeobGpazoBaTels NABICHHS i
3EKTPOHHOr0 010Ka 00paboTKy CHTHAIIOR.

1.42  Tlpumiun geficteua npeoOpasoBaTenell OCHOBaH Ha TeH30pe3uCTUBHOM >(dexTe B
[IONYTPOBOJIHUKOBOM TyBCTBUTEIIEHOM dlieMenTe. [Io[ BozneHcTBEEM H3MepsaeMoi Benn9uHbl MeMOpana
nepopMupyeTcs, BBI3BIBAS H3MEHEHHE COMPOTHUBICHHS TEH30PE3UCTOPOB UYBCTBHUTENBHOIO 3JIEMEHTA, a
BCJICJCTBHE 3TOTO, W3MEHEHHE BBIXOJHOIO OIEKTPHYECKOTO CHTHANA. JNEKTPUYECKHH  CHUTHAI
mpeobpasyercss  aHanoro-mHGpPOBEIM  IpeobpaszoBaTeeM B Uu(poBOH  KOA, IPONOPIHOHANBHBIH
IPHUIOXKEHHOMY IaBnenuio. [udposol ko nepeaercs Ha yeTpoHcTBO, GopMupyronlee YHUQULUPOBAHHBIH
AHAIOTORBIY U IU(QPOBOH BRIXOAHON CHIHAIIEL.

1.43  IInmaTel B0eKTPOHHOTO OJIOKa YCTAHOBNEHBI B Kopryce. JId 3ammThl OT BO3JEHCTBHIM
OKPYKAOIIeN CPeibl Ha ILIATEl HAHOCHTCS MHOTOCIONHOE 3alUTHOE TIOKPBITHE.

1.5 Mapxkuposka
1.5.1  Ha xopmyce npeobpazopartenielf YCTaHABINBAIOTCS TabIUYIKH ¢ HAIIUCIME B COOTBETCTBHY ¢

I

- HalMCHOBAHUC CTPAHDL, I'I€ U3IOTORJICHO TEXHHUYECKOE CPEICTRO,

-
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- TOBapHBIM 3HAKOM WIIH HAaHMEHOBAHUEM TIPEIIPUATHSI-H3IOTOBUTEI,
HauMMeHOBaHUEM U (WJIH) THIIOM NpeodpasoBaTeneii;

HOPSIIKOBBIM HOMEPOM IIpeoOpasoBarelniell 10 CHCTEME HyMEePAIUH IPENPUSITHSI-U3MOTOBUTENS;
aTO¥ H3rOTOBJICHUS

- it CIIB-SMART-Exd, HONONHHTETHO: MapKUPOBKa B3DPHIBO3AUIATEI, 0GO3HAYEHHE OpraHa Iio
cepruduKanyu, HoMep ceprudukaTa, ruana3on pabounx Temneparyp mig 15 - -61°C < t, < +70°C, musa
T6 -61°C < ta < +60°C, crnenmanpHbIil 3HAK B3PHBOOE30ONACHOCTH, CTEHNEHb 3AIIUTHl OT BHENIHHX
poznehcreul mo ['OCT 14254,

- it CIB-SMART-EX, NONOTHHTENBHO: MapKHUPOBKA B3PBIBO3AINMTHL, 00GO3HAYEHHE OpraHa IO
cepTuHKaly, HOMep cepTHdHKara, 1uana3oH pabounx TeMIIEpaTyp, HalPsYKeHHe TUTaHHI, TOK, EMKOCTh
xabens, HMHIOYKTUBHOCTE H mnotpebisieMas MOIMHOCTH: mas 15 - —61°C< t, < +70°C
T6 - -61°C < ta < +60°C, U; £ 12 B, [; £ 100 MA, C; <10 a®, L;<0,1 M['w, P; < 0,05 Bt, — a Taxxe
CHEIHUANBHBI 3HAK B3pbIBOOE30IACHOCTH, CTEIICHH 3aIIHTHl OT BHEIIHHX BO3HEHCTBUN B COOTBETCTBHHU C
ucnongenueM o OCT 14254,

- st CIIB-SMART-Exdia, 10mOTHATETPHO: MapKUPOBKa B3PHIBO3ALIUTEL, 0G03HAYEHUE OpraHa IIo
cepTu(MKaNUU, HOMEp cepTH(HUKaTa, UAa30H pabounux TeMIepaTyp, HanpsDKeHHe MHTAHHA, TOK, EMKOCTD
kabens, HMHOYKTHBHOCTE U TOTpebisemMas MOMHOCTL: miagd 15 - —61°C< t, < +70°C mig
T6 - -61°C < ta < +60°C, U; £ 12 B, [; < 100 mA, C; < 10 v ®, L; <0,1 mI'n, P; < 0,05 Br, — a Taxxe
CIENMANBHBIA 3HaK B3pbIBOOE30IIACHOCTH, CTENEHb 3AINUTHI OT BHELIHKX BO3JEHCTBHN B COOTBETCTBHHU C
ucnonsenuem no 'OCT 14254,

1.5.2 3nax ytBepxenus tuma CUl HaHOCSTCS M3rOTOBUTENIEM HA TUTYIBHBIM IHCT 3THKETKH
TUIIOTPadCKUM CcI1ocoboM.

1.5.3 Orrucku xnetiv OTK H3roTOBHTENS H IOBEPUTENS CTABSTCS B COOTBETCTBYIONIUE DPa3fielbl

OTHKETKH.

1

1.6 VrmakoBka

1.6.1 Yrmaxosxa npeoGpasoparenell ofecednBaeT COXpaHHOCTE Ipeobpa3oBaresiell Npy XpaHeHu
U TPaHCIIOPTHPOBAHUH.

1.6.2  Ilepen ymaxkoBbBaHueM Ipeobpasoparernel xuciopoasoro ucronnenus (K) mpomssoautes
obemxupusanve u oumctka 1o OCT 26-04-2158, wro woxaTBepskIaeTcs NPOCTAHOBKON INTaMIIa
«O6esxupeno cornacao OCT 26-042158% B nacmopre (3THKETKE) Ha U3EIHE.

1.6.3  Ilpumemmux nxaBmeHms mnpeobpazoBatens KuciopogHoro ucnonsenns (K) zammumaercss oT
3arpsA3HEHNH KONIAYKOM, a caM Ipeo0pa3oBaTellb MOMENIAETCS B 3alasHHBIA ITOJHATIICHOBBIH MaKeT.
[Ipuemuux naBneHys Ipeobpa3oBaTels HE KHCIOPOJHOTO WCIOMHEHHS JOIYCKAETCs HE 3allnIiaTh
KOJIITa4gKOM.

1.6.4  Ilpu mocraBke mpeobpazoBaTelisi ¢ KOMIUIEKTOM MOHT&KHBIX dacTel (OTBETHOH HacThiO
pazbeMa) HOCTIEeHIY YITaKOBBIBAETCS OTASTBHO.

1.6.5  Bwmecrte ¢ npeobpazoBatesiaMy B TAPY YKIAABIBAETCS STHKETKA.

2 HCIIOJIB3OBAHUE IO HABHAYEHWIO
2.1  DXciulyaTanWoOHHBIE OrpaHyuYeHs

2.1.1 He pomyckaercs mpuMeHeHue IpeobpasoBaTesiell Uil M3MEpEHHs [NaBI€HHS CPef,
arpecCUBHBIX 10 OTHONICHPIO K MaTepHalaM KOHCTPYKIMH HpeoOpazoBarenel, KOHTAKTUPYIOIIHM C
H3MEPSIEMOH CpENoi.

2.1.2  He pnomyckaercs MexaHHHecKoe BozJelicteue ma MeMmOpany NpHEMHEKA IABICHHS €O
CTOPOHBI HOJNIOCTH U3MEPUTENBHOTO BIIoKa.

2.1.3 Ipu sxenmyatanpu nipeobpazopareieil He0OXOAUMO HCKIIIOUUTS:

14



—HaKOIUICHHEe W 3aMep3aHHe KOHJeHcaTa B pabouumx Kamepax W BHYTPH COEIMHHUTENHHBIX
TpyOOIPOBOAOB (115 ra3000pa3HBIX CPENCTR);

— 3aMep3aHue, KPUCTAJUIM3AIHUIO CPEbl HIIU BRIKPHUCTAIIH3OBEIBAHNE U3 HEE OTHEIBHBIX KOMIIOHEHTOB
(171 JKUJKUX cpen).

2.1.4  Tlpu usMepeHUH NaBIEHUs arPECCHBHBIX MIH KPHCTAUIM3YIONMXCS, a TAKKE 3arpA3HEHHBIX
cpex OTOOpHBIE YCTPOHCTBa [aBNEHMS JOKHBI HMMETh pas[elUTeNbHBIE COCYIBl I MeMODAHBL
PasnenuteibHbpIe COCYIBI IODKHBI YCTAaHABIMBATECS KaK MOXHO GJIMIKE K TOUYKe 0T60pA JABICHHUL.

2.2 IloxmrotoBka mpeobpasoraresiell K HCIIOIL30BAHUIO

2.2.1  llpu nomy4enun npeobpasopareneil HEOOXOAUMO OCMOTPETH YIIAKOBKY M, YOEHBIIHCH, 9TO
OHa HE UMEET IOBPEXACHUH, IPOU3BECTH PACIIAKOBKY.

2.2.2  TIpoBepuTh KOMIIEKTHOCTB peobpasoBareieii B cOOTBETCTBUM ¢ 1.3.

2.2.3  BuHemHHM OCMOTPOM CIEIyeT NIPOBEPUTH MpeoOpa3oBaTell W Pe3bOOBBIE COSIUHEHHS Ha
OTCYTCTBHE BUJUMBIX ITOBPEXKICHHIH,

224  Tlpuémnux paBneHus InpeobpasoBaTeleill U MOHTAXHBIE YaCTH, IIPEJHA3HAYEHHBIC LA
1peoOpasoBanms NaBIeHHs Ia3000pasHOro KHUCIOPOAa W KHUCIOPOJOCOMEPKAINMK CMECEe, MOIDKHBI ObITh
ouuIeHsl u obesxupensr mo PJI 92-0254-89. [lns mpeobpasosatenell, NmpenHasHAYEHHBIX IS paboTHl B
cpezie Taz000pasHOro KHCIOpOZa H KHCIOPOZOCOAEPXKAIllnX cMecel, yOeNuThCs B HANMYHH B STHKETKE
(macnopre) mramma «Obesxupeno cornacuo OCT 26-04-2158y.

225 llpm MOHTaXE npeobpasoBatenei CJIB-SMART-Ex, CIB-SMART-Exd U
CIIB-SMART-Exdia (BBOZe B 3KCIUTyaTalnio) HeoOXOMUMO PYKOBOJACTBOBATHCS HACTOSIHM P, riapoif
3.4 IITO3II, rnasoit 7.3 ITY3, FOCT IEC 60079-14, T'OCT P 52350.14, a Taxxe:

~ rabapuTHBIM YepTexoM npeobpazosareneii (npunoxenue B);

— YEPTEXKOM CPELCTB B3PBIBO3AITUTHI (Tprioxenue I);

— IPYTUME JTOKYMEHTaMH, NEHUCTBYIOINMMHE Ha IPEeIIPHSITHH, PEriIaMeHTHUPYIOUIMMHI KCIIONB30BAHHE
CPENICTB U3MEPEHHUS JaBJICHUS.

2.2.6  llonoxenue mpeoGpa3oBarteieil MpPH MOHTAXKE — IPOM3BOILHOE, YIOGHOE MUIS MOHTAaXKA,
JIEMOHTaXa U 00CTy KHBaHNS.

2.2.7  Ilpu monraxe npeobpaszopatenell yCuiue 3aTArHBaHus, IPUKIAIBBAEMOTO K raiike KopIyca,
HE JOJDKHO npessimarts 60 H M.

228  VYunorwenwe i coenumeHss Tuma 1-3 menommenne 1 mo [OCT 25164 pexomenmyercs
BBITIOIHSTE C ITOMOIIBEO MPOKIAIKH.

2.2.9  Tlpu monraze npeodpasoBaTenell CleayeT YUHTEIBATE CIIENYIOMHE PEKOMEHIAIIMH:

—OKpY)Kalollas cpefa He [ODKHA CONEpXkKaTh MIpUMEceH, BBI3BIBAIOIINX KOPPO3UIO JeTaseil
npeobpasoparesiell, He IpeJHA3HAYECHHBIX Ui pabOThl B arpeCCUBHBIX CPENAX;

—TeMIeparypa u3MepseMoil cpensl B pabodell monocTd mpeobpasoBaTesisi He JOJDKHA IIPEBBILATH
JOIIYCKaeMOit TeMIiepaTyphbl OKPYIKalOIIEero Bo3ayxa. I1ockoibKy B paboueil mosiocty mpeobpasoBaTelis HeT
IIPOTOKa CpEIbl, TeMIeparypa Ha BXOJie B HpeoOpa3oBaTeNib HEB3PBIBOANIUINEHHOTO HCIIOIHEHUS, KaK
IIpaBuIo, He MoibkHa npesbpinare 120 °C. Jlna cHmKeHHS TeMIepaTyphl u3MepseMoil cpelsl Ha BXOJE B
pabouyro TONOCTH 1Mpeobpa3oBaTeNs YCTAHABIMBAIOT HA COCSAMHHUTENBHON JIMHWH, [JIAHA KOTOPOH i
ucnonnenn#t [IJI pexoMmenzyercs He MeHee 3 M, a I OCTANLHEIX HCHONHEHHH — He Meree 0.5 M.
YKa3aHHBIC [UIMHBL ABJSIOTCS OPHEHTHPOBOUHBIMH, 3aBHCST OT TEMIIEPATYphl Cpelbl, IHAMETpa W
MaTepHalia COENUHUTENbHON IMHUN, ¥ MOTYT OBITh YMEHBIIEHEL.

—B CIIy¥ae YCTaHOBKY NpeoOpaszopaTenell HENOCPEACTBEHHO Ha TEXHONOIHYECKOM O0OPYIOBAHHU U
TpyOONIpOBOAAX NOJDKHBI TPHUMEHSTHCS OTOOpHBIE YCTPOMCTBA ¢ BEHTWIAMH JUis  obecreuenus
BO3MOXHOCTH OTKIIOYEHHUS U IIPOBEPKH IpecOpaszoBaresei;

— pasMenars OTOOPHBIE yCTpOHCTBA PEKOMEHAYETCS B MecTaX, IJIe CKOPOCTH IBIDKEHHS paboueH
Cpenbl HauMeHbIuas, MOTOK 0Ge3 3aBWXpeHui, T.e. Ha NPIMONHMHEHHBIX YYacTKaX TPyGONpOBOIOB MPH
MaKCHMAaJIBbHOM PACCTOSHUH OT 3aITOPHBIX YCTPOHCTB, KOJEH, KOMIEHCATOPOB H APYIHKX TUIPABIMYECKHAX
COENUHEHIH;
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— IpH IyJIECHPYIOIIEM HaBIeHHH padouell cpejipl, FuApoyaapax, oTOOpHBIE YCTPOUCTRA NOJDKHEI OBITE
C OTBOJAMH B BHJE IETICO0Pa3HBIX YCIOKOUTENEH;

— COEIMHUTENIbHBIE JIMHUE (peKoMeHnyemas IiuHa — He Oonee 15 MeTpoB) JOMKHBI HMEThH
OJHOCTOpOHHMN yKJIOH (He Menee 1:10) oT Mecta orbopa maBieHHS BBepX, K NpeoOpa3oBaTelliM, €CIIHd
H3MepseMasl cpelia ras, M BHHM3, K IpeoOpa3oBaTessiM, ecly HM3MepseMas cpelia JKUIKOCTh. B ciyuae
HEBO3MOXXHOCTH BBIIONHEHHA 3THX TpeOOBaHWH NpU H3MEPEHUH MNaBleHHS ra3a B HIDKHEH TOuYKe
COEIIMHUTENLHON JIMHUA HEOOXOOMMO IIPeIyCMOTPETh OTCTOMHBIE COCYIBI, a B HAHBLICIIMX TOYKaX
COEIMHHUTENILHON JIMHHH, IIPY U3MEPEHHH JIaBJICHHUS JKUAKOCTH — Ta30CO0PHUKY,

—IIpH WCHOOJL30BAHUYU COCHUHHTENBHBIX JHHUH B HHUX JOJDKHBI IPEIyCMAaTPHBATHCS CICIHAILHEIE
3ariylulaeMble OTBEPCTHS AJIS IPOYBKY (CITHBA KOHIEHCATA);

— COCIUHUTEJIbHBIE THHUY (MMITYJIECHBIE TPYOKH) HEOOX0AUMO MTPOKIAIBIBATE TaK, YTOOBI HCKIIIOUHTE
00pasoBaHue ra3oBBIX MEIIKOB (P M3MEPEHHH IABJICHHUS KUIIKOCTH) UIIH THAPaBIHYECKHUX Hpobox (mpu
M3MEPEHUH JIaBJICHUS ra3a);

— MarucTpany (COeAMHHUTENBHbIE JIMHUM) JODKHBI OBITE TEpel IPHCOSIUHEHHEM MpeobpasopaTenei
TINATEJBHO MPONYTHL Ui YMEHBIICHUS BO3MOXKHOCTH 3arps3HEHHS IIOJOCTH TNPHEMHHUKA JaBJICHUS
npeobpazoparenei;

—II0CJE TpPHCOEAMHEHHI IHpeobpaszoBaTesiedl clemyeT TPOBEPUTH MeCTa COeJUHEHHH Ha
TePMETHYHOCTD NPH MaKCHMalbHOM paboueM WM MaKCHUMAaJIbHO JOMYCTUMOM INEPErpy30YHOM JaBICHUH
(He npeBBINaOeM BEIWYHMH, yKasaHHBIX B Tabmume 2). Cnan naeieHuss 3a 15 MHHYT He HOJDKEH
IIPEBBINATH 5 Y0 OT MOJJABAEMOr0 IaBJICHHUS.

2.2.10 Jlnga MCKIIOYEHHs CIIydaeB BO3HUKHOBEHHS OJHOCTOPOHHHX TEPErPy30K B IPOLECCE
SKCIUTyaTalyy IpeobpasopaTesie pasHOCTH AABICHUH HEOOXOMUMO CTPOro COOIONATH ONpeleeHHYIo
[IOCTIEAOBATENLHOCTE ONepalyil IPH BKIIIOYEHNH TIpeoOpa30BaTelis AaBleHus B paboTy IpH HUCIIOIb30BAHNY
KJIananHoro 0oka (pUCYHOK 1):

1) saxpotite BeTunu I, II u III, [ig 9ero moBepHUTE UX PYKOSTKH II0 HacOBOM crpenke (MILmd co
CTOPOHBI COOTBETCTBYIOIIMK PYKOSTOK) JO yropa (ToJoKenue A);

2) OTKpOWTE 3allOpHYIO apMaTypy, YCTAHOBICHHYIO Ha TEXHOJOTHYECKOM OOOPYIOBAHMH, KakK B
«TLTFOCOBOMY, TaK ¥ B «MHHYCOBOHY NHHUIK,;

3) ypaBHANTE [aBI€HHE B (ILIFOCOBON» M «MHHYCOBONY» KaMmepax, sl Yero IUTaBHO ITOBEPHUTE
pyxkosarku Berrunei [ u I ma 1,5-2 obopoTa nmpotus yacoBoi ctpenku. Ilociie 3Toro nposepsTe i, B CiIyuae
HeOOXOIUMOCTH, OTKOPPEKTHUPYHTE BEIXOHON CHIHAT;

4) mosepHuTE PyKOATKY BeHTHIS 11 MO wacoro# cTpenke no yropa (ronoxenue A);

5) mOBepHHTE PYKOSATKY BEHTHIA | «IUTFOCOBOH» KaMephl HPOTHB YacOBON CTPENKH [0 YIopa
(tronoxxenue B);

6) TOBEPHUTE DYKOATKY BeHTWIS II «MHHYCOBOIf» KaMmepsl MPOTHB YACOBOM CTPENKH 0 yIopa
(ronoxenue B).



OT COSAMHUTENBHED FMHIAR
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K natumry
Pucynox 1 — Cxema xanansaoro 6moxa

2.2.11  IlpeobpaszopaTenu IMOAKIIOYAIOTCS K HCTOYHUKY MUTAHHUS (COOIIONAS MONSPHOCTS HCTOYHUKA
IHUTaHUA) W HArpy3Ke COCIMHUTENBHBIMH  [POBOJAMHK  JIMHHM  CBs3d. (CxemMa  IOIKIFOUEHWSI
npeobpazoBaresiell npuBeieHa B IpUIoKeHuu B,

2.2.12  Ilocne TpaHCHOPTHPOBAHHUS B YCIOBHAX OTPHUATENBHBIX TEMIEPATYD OKPYKAIOMIEH Cpesb!
HepBoe MOAKIIOUEHUE npeobpazopaTenell K MCTOYHMKY 3ICKTPOIHTAHUS JAOMYCKAETCS IOCIE BBLAEPIKKH
npeobpazopareneil He MeHee 3 YacOB B HOPMAaJIBHBIX VCIIOBHSIX.

2.2.13  Kopnyc npeobpasoBaTens JOKEH OBITh 3a3eMJIEH B COOTBETCTBHU ¢ TpeBOBAHHSIMU
['OCT IEC 60079-14.

2.2.14 lloaxkmovenue npeobpasoBaTesell K Harpyske H HCTOYHHWKY NUTAHUS OCYHIECTBISETCS
xabeeM ¢ HU30JAUMEH M HYUCIOM MEJHBIX IPOBOJOB, COOTBETCTBYIOUIMM YHCIY IIPOBOJHMKOB B JIHHUH
ces3u (Harnpumep, KYOD® 3%0,35-250 TY16-505.179-76). Pexomenryemoe cederre IpOBOJHUKOB Kabes
ot 0,35 no 1,5 mm>.

2.2.15 Jins upeoGpasosarenedft CIB-SMART-Ex, CJB-SMART-Exdia neoGXoMuMO NpPOBEPHTE
BBINOTHEHUE TPeOOBAHUH K IMHNE CBSI3H:

— conpoTusnenue kabems: Rk <20 Om;

— géMrocTs Kabemss: Cx < 0,04 Mxd;

— UHAYKTUBHOCTE Kabems: L < 0,1 mIH,

2.2.16 Ina CIB-SMART-Ex, CIB-SMART-Exdia momxHbl OBITh BBEIIONHEHBl YCIOBHI B
cootsercTBuu ¢ 1. 12.2.5.1 TOCT IEC 60079-14:

- U 2U

- o<y

- Co = Ci + C[(,

— Loz Li+ L.

2.2.17 Pexomenpyercs BBIIONHATE IHHHUIO CBS3H B BHIE BUTON HAPhl B 3KpaHe.

2.2.18 llpu OTCYTCTBUM TalbBaHMYECKOrO pa3leleHHs KaHAJOB INUTaHWs npeobGpazoparerneit
383CMIICHHEC Harpy3Ku AOMYCKAETCS TOJBKO CO CTOPOHBI NCTOUHUKE nuTanus (MIT).

2.2.19  llpw neoOXoquMOCTH yMEHBUIEHNS YPOBHS ITyJIBCAIHH BRIXOIHOTO 2JIEKTPUUECKOI0O CHTHANA
npeobpasoBaresiefl, HampuMmep, H3-3a MyIbCAIUM H3MepsSeMOro mapaMerpa, IOIMYCKAeTCH NapaieibHo
CONPOTHUBJICHUIO HATPY3KH B MPHEMHUKE CUTHAIIA BKIIOYATh HEIOJSPHBIA KOHJCHCATOP (HANpuMep, THIA
K10-17) ¢ womunanpupiv paboumM HampsxeHHeM He Menee 63 B, mnpm >Tom clenyer BHIGHPATH
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KOHJICHCATOp € MUHHMAJBbHON EMKOCTBIO, OOECIEUMBAOLIE! JOMYCTUMBIN YPOBEHL MyAbCALHNA Ha

COIIPOTUBIICHUY HaTPY3KH.
2.2.20 Hacrpo#ika napamMeTpos peodpasoBartesiss HPOU3BOANTCS COOTBETCTRUY ¢ [Ipunoxennewm E.

2.3 Dxeminyataums npeobpazoBaTeneit

2.3.1  Oxcmutyaraums npeoGpasoparesel JOJNKHA NPOM3BOIMTRCS ¢ COOMIOLeHMEM TpeGoBaHMil
I'OCT IEC 60079-17, rmasst 3.4 TIT3DII.

2.3.2  Beox mpeobpasopaTenedl B 3KCIUIyaTaIlHIO [IPOM3BOJMTCA IO JOKYMEHTaM, NPHHATHEIM Ha
IpennpUATUH-IOTpebuTee.

233  Oxcmiryaranumsa 1npeobpasosarenielf ¢ MapkHpOBKOM «K» IOIDKHA [POM3BOIMTBCS C
cobmoneruem Tpebosanuit 'OCT 12.2.052, OCT 26-04-2158.

2.3.4  Ilpu osxcruryarauun mpeoOpa3oBaTeNy NOMKHE! MOJBEPraThCs NEPHOJMIECKAM OCMOTPAM.
ITpu ocMoTpe HEOOXOTUMO IIPOBEPHUTE:

—IPOYHOCTL M FEPMETHYHOCTD JINHHM TIOABOA JIABJICHIES;

~YHCTOTY HMOJIOCTH MOABOAA TABIICHIS;

—HaIEKHOCTh MOHTaXa (KpemnneHus) npeodpasosareieii;

—OTCYTCTBUE OOPBIBOB MM IOBPEKACHHUS! H30LIIIUY COCTHHUTENBHBIX SJIEKTPUIECKUX JTUHUH.

Oxcmnyaranus npeobpasoparterell ¢ HapylIeHHEM yKa3aHHBIX TpeOGOBaHUI 3aIIpenaeTcs.

2.3.5 B npouecce sKCILUIyaTalluyl CIEIyeT PEryIIpHO IPOBEPATH UHCTOTY IOJNOCTH IIOJBOJA
JaBIIEHHS, a TAKXKe HaIEXHOCTh 3JIEKTPUIECKOTO COENUHEHHS KOHTAKTOB, HEIOCTHOCTh ¥ CONPOTHBIIEHHE
JIMHUH CBSA3Y ¢ Harpy3Koi.

2.3.6  OcMmOTp u yCTpaHEeHHE 3aMEUeHHBIX HEIOCTATKOB [OJDKHBI [IPOU3BOIUTECA IIPH OTCYTCTBHH
TABJICHUS B Ta30BOM HUIM MMIPABIHYECKOH JTHHIY U OTKIIOUEHHOM SJIEKTPOIHTAHNIN.

237 B cnyuae HaxoIeHHS KOHJEHCATA B COCAMHUTENBHOM NUHHMEA (MOJNOCTH U3MEPHTEIHHOTO
6roKa) W HEBO3MOMKHOCTH CIIMBa KOHJEHcata 0e3 JeMOHTaxa mpeobpasopareneil Heo6XOMUMO
JIEMOHTHPOBATE  1peo0pa3oBaTelld, H CIOMTh KOHAEHCAT, [OCJAE Yero BHOBB MNPOU3BECTH MOHTAX
npeobpasoparenedl. JleMOHTax ¥ MOHTaX IpeobpasoBareNell CleMyeT HPOH3BOAUTE C COOIIONCHHEM
TpeboBaHuH paszzera 2 HaCTOAIIEro JOKYMEHTa.

2.3.8  XapakTepHbIe HEUCIIPABHOCTH W METO/IbI HX YCTPAHEHNS IIpHBEIeHE B Tabmune 15.

Tabnumna 15— XapakTepHbIe HEUCIIPABHOCTH U METOMEI HX YCTPAHEHNA

HewucrpasrocTts Hpuunna Meron yerpanenus
OOpBIB B MMHUK HATPY3KU WIH B LENH .
Haitty 1 yeTpanurs obpeis
TIHTaHAA
I BerxoaHoli curxan Kopotxoe 3aMbikaHNe B JTMHUM HATPY3KH ..
Halitu v ycTpasuTh 3aMbIKaHue
OTCYTCTBYET WIIH B LIETIY [UTaHus

Huzkoe HanpsyKeHye NUTanusa UM

[IpoBeprTe 1, €CIM HY)KHO, OTperynupyiTe
BLICOKOE COINPOTHBIICHHE HATDY3KH

Hapyiuena repMETHYHOCTD B JIMHHY

HaliTy 1 ycTpaHuTh He repMeTHYHOCTS
[10/iB0Ja NaBJICHNUS

2 Brixonnoli curgan

Otxmounts nuranne. OcBoGOIUTE AOCTYIT K
HecTabuiIeH

OxUCTIeHb] KOHTAKTHLIE TOBEPXHOCTH KOHTAKTHBIM HOBCPXHOCTAM, Owucruts
KOHTaKThI

Bozsparure npeobpasopatess 11 3aMEHb! WIH
PEeMOHTA

3 Brixonno# curnan

- HeuncrnpasHocTs B 60KE 3HEKTDOHUKH
Beire 3,45 B P P

3 TEXHHMYECKOE OBCHYXUBAHUE

3.1 Ilpm BBIMycKe C NpeANPHATHA-H3TOTOBHTENS MPeobpa3zoBaTelyl HACTPAMBAIOTCA HA BEPXHMH
IIpesie]l M3MEPEHHS NaBJICHHS, [PU 3TOM HIDKHHN INpelel H3MEPeHHs [ABICHUS paBeH HYIIO JUIT BCEX
npeobpazoparesnielf, KpoMme rpecbpazopateiell NaBIeHUs-pa3PEKEHI.
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Jlys MHOTOTIpENENbHEIX IpeobpasoBaTeniell BOSMOXKHO H3MEHEHHE BEpXHETO Mpejieia H3MEPSEMOro
J@BJICHUST C TIOMOIIBIO MOMYJIl WHIAMKAUMH B cooTBeTcTBHU ¢ IIpmmoxennem E. Ilocne mepecrtpoliku
IIPOM3BECTH 3aIIKCh B IIACIOPTE O IPOU3BENEHHOM JEHCTBUH.

3.2 HHTepBasl MEXIy MOBEPKAMH 5 JIET.

[lepuonuyeckoli mOBepKe MOTYT HE IIOJBEprarhCst npeobpa3oBaTesiy, Haxomsilyecd Ha [UINTEIHHOM
XpaHeHUH (KOHCEPBAIIHH).

3.3 MertposiorudecKkue XapakTepHCTHKHE IIpeobpasoBaTeliell B TEUeHHE HHTEPBAIa MEXILY OBEPKAME
COOTBETCTBYIOT JOKYMEHTAaM O MOBEpKe ¢ y4€TOM IOKasarenell 6e3oTkasHocTH mpeobpasosarerieil u mpu
YCIIOBHH COOIIONEHN TOTPeOUTENEM TIPABUII XPAHEHYS, TPAHCIIOPTHPOBAHKS M SKCILTyaTally, YKA3aHHBIX
B HACTOSIIEM PYKOBOJICTBE II0 SKCILIYATAIlHH.

3.4 lloepka mpeoGpasoBaTenell OCYIIECTBIIETCS B COOTBETCTBUH ¢ goxkymenTtom: « CH.
ITpeo6pasoparemn napneHus wusMepurenshbie CIIB-SMART. Meroauka nosepkm» MIT 95-221-2013,
yreepxaeHspM OL'VIT « YHUUM» B 2015 1.

3.5 PerynupoBka

3.5.1 Perynuposka u mnepecTpodka JHala30HOB W3MepeHHs Ipeobpasosarenell IPOM3BOIHUTCA
JMCTaHLIHOHHO IIPK TIOMOIINHY YIIPABIIIOIIEro yeTpoicTsa, noggepxusaromero HART®-nipotokon.

3.6 Mepsl 6e3omacHoCTH

3.6.1 Tlo cmocoOy 3amuTel dYenoBeKa OT MOPaXKEHMS OSJIEKTPUUECKUM TOKOM IMpeodpa3oBaTelIH
oTHocATeA K knacey «II» mo T'OCT 12.2.007.0.

3.6.2 K pabote ¢ mpeobpazoBaTesaMu IOIyCKAIOTCS JIMla, aTTeCTOBAaHHBIE /il paGoThL ¢ COCYIaMu
II0J] TABIICHUEM, IPOIIEIIIHe IPOBEPKY 3HaHul «IIpaBui TeXHHUYECKOH 3KCIUTyaTalluy 3JEeKTPOYCTaHOBOK
norpeburenet» (IIT35II) u «MexoTpacneBsIx HpaBmI 10 oxpare Tpyzaa (IIpasui Ge30MacHOCTH) IpH
OKCIUTyaTalliu 3ekTpoyctanosok» (IIOT P M-016-2001 PJI 153-34.0-03.150-00), wmeromme mpaso
paboTaTe ¢ SNEKTPOyCTaHOBKaMH HampspkeHmeM n0 1000 B w mpomiejmune WHCTPYKTaX 10 TEXHHKE
6e30TacHOCTH.

3.6.3 Texuuueckoe obciyuBaHHE Ipeobpa3oBateriedl JOKHO NPOH3BOIAMTLECI € COOIIONCHHEM
tpeboanuit 'OCT IEC 60079-17, riagsr 3.4 TITDRIL

3.6.4 3ameHy, npHCOeIMHEHNE W OTCOEIUHEHNE IpeoOpasoBaTeNeil 0T MarucTpanel, IoIBOISIINY
TaBleHUE, CIEAyeT MPOU3BOAMTEL IIPH OTCYTCTBHH JABJICHHS B MATHCTPAIIX U OTKIIOUEHHOM
3JIEKTPUYECKOM THTAHUH.

4 TEKYIIUNA PEMOHT

4.1 [IpeobpasopaTeny, AN KOTOPBIX BBIIBJICHO HECOOTBETCTBUE ITAPAMETPOB, VKA3aHHBEIX B
STUKETKE (IIACTIOPTE) M KOMIUIEKTHOCTH 1.3 IpH IIPOBENEHUN BXOMHOTO KOHTPOIS W MDY SKCIUTYaTaIHH,
HaNpapJLOTCs Ha IPeIIPUATHE-U3TOTOBUTENE.

4.2 3anpewmiaeTcs BHE NPEANPUATHSI-H3TOTOBHTENS pa3zbupars MpeolpasoBaTeNs, IPOBOJHTE
nopaboTKy MOHT@Xa, a Takke MPOM3BOJHTL 3aMEHY OSNEKTPOHHBIX KOMIIOHEHTOB, YyBCTBHTEIHEHOTO
DJIEMEHTA.

5 OBECHEYEHME B3PBIBO3AIMIIEHHOCTH

BaprisosamuinénaocTs npeobpaszorarernell CIAB-SMART-Exd ofecnieunsaercsa BRITIOTHEHHEM O0OIINK
TpeboBanuil K B3PEIBO3AMMINEHHOMY 53JekTpoobopymosanmio mo TP TC 012/2011, T'OCT 31610.0,
[OCT 1EC 60079-14, rmaer 7.3 IIY3 u tpeGoBanmif X B3PLIBO3ANIMINEHHOMY OOOPYIOBAHHMIO C
B3PBIBO3AIIKMTON BUA «B3PEIBOHENpOHULIaEMas obomouka «dy o I'OCT IEC 60079-1.
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BapeisosamuménaocTs npeodpasosarenett CIIB-SMART-Ex ofecrieunBaeTes BRIIOMHEHUEM OGIINX
TpeboBaHul K B3PEIBO3AIIMINEHHOMY anexktpoobopynosanmio mo TP TC 012/2011, T'OCT 31610.0,
[OCT IEC 60079-14, T'OCT P 52350.14, rmase 7.3 IIYD u tpeGoBaumii K B3PHIBO3AIIMIIEHHOMY
000pYIOBAHKUIO C B3PHIBO3AMIUTON BUIa «HcKpobesonacHas siexTprdeckas nens «ian mo FOCT 31610.11.

BspeisosamuménnocTs npeobpasosareneit CJIB-SMART-Exdia o6ecreunBaeTCsl BBIIOTHEHHEM
obmmx  TpeGoBaHHE K  B3PBIBO3AMUINEHHOMY  3neKkTpoobopymosammio 1o TP TC 012/2011,
'OCT 31610.0, TOCT IEC 60079-14, rmaBer 7.3 IIYD u tpeGoBanuil K B3pHIBO3AIIUIIEHHOMY
00OpYIOBAHUIO C B3PBIBO3AINMTON BHIA «B3PBIBOHENpPOHHIAeMas o06ojiouka «d», HcKkpobesomacHas
snexTpryeckas nensb «ia no FOCT IEC 60079-1, TOCT 31610.11.

5.1 CpencTsa B3pEIBO3aMIUTEI Tpeobpazosareneit

5.1.1 Bspemosamura npeobpasopareneit CIB-SMART-Exd (Exdia) obecreumBaeTcs BHIOM
B3PBIBO3AIMUTEI  «B3pBIBOHENpOoHuIaeMas obosnouka «d» mo I'OCT IEC 60079-1 u nmocruraercs
3aKTIOYEHMEM 3NEKTPHYECKHX Iened npeobpasosareledl BO B3PHIBOHEIIPOHHUIIAEMYIO 00ONOUKY, KOTOpas
BBIJIEPIKMBACT JABJICHHE B3PbIBA U UCKIFOYAET IIepefady B3phIBa B OKPYXKAIOMIYIO B3PBIBOOTIACHYIO CDPELY.
I[Tpounocts obonouxm mposepsercs ucnstasmsavu 1o 'OCT 31610.0 u TOCT IEC 60079-1, mpu sToM
Kaxaast o00JI0UKa IOABEPraeTcs HCIBITAaHKIM MHEBMaTHueckuM nasneHueM 1,5 + 0,1 MIla B Teuenue
BpPEMEHH, TOCTATOYHOTrO I OCMOTpa, HO He MeHee 10 + 2 c.

5.1.2 TIluranume npeobpazoBareneit CIIB-SMART-Ex, CIIB-SMART-Exdia JIOTIKHO
OCYUIECTBILITECS OT 6aphepoB 6e30MacHOCTH, OJIOKOB IHUTAHKS C BBIXOIHLIMY HCKPOOE30IaCHBIME LIEIISIME C
napamerpamu Up <12 B, Iy <100 MA, Cp> 10 5D, Ly > 0,1 MI'H, uMeronux cepTuQUKAT COOTBETCTRHA.

5.1.3 B npeobpasosarenax CAB-SMART-Ex, CJIB-SMART-Exdia ypoBeHb B3phIBOGE30TACHOCTH
obecrieunBaercs B coorsercTBEE ¢ ['OCT 31610.11 wncnonp3oBanneM GIOKHDYIOIMX —IHOJIOB,
OTpaHHYCHNEM HANpPSHKEHHUS C IIOMOIIBIO CTaOMIMTPOHOB, OTPaHIYHBAIOIINX HAIIPSIKEHHE 10 0€30I1aCHOT0
3HAYEHMA, OrPAaHHYCHUEM HOMHHANIOB  HCIONB3YEMBIX EMKOCTEH, OTpaHHYEHHEM TeMIepaTyphl
MIOBEPXHOCTH KOMIIOHEHTOB Jo Temiieparypsl Mmenee 80°C, repMmermsaiiell HOBEPXHOCTH OJIEMEHTOR,
obecreunBaromux HCKPOoOE30NacHOCTh KOMIAYHIOM TONIIHHON Gonee 1,5 MM ¢ TeINIOCTONKOCTBIO Gojee
200 °C. Ilposoanuku mmaHoH Gonee 50 MM 3aKperieHs! 1 3aduKcHpoBars KommaysaoM. [Ipeo6pazosareny
HMEIOT CTEIEHE 3alI|Thl OT BHEINHUX Bo3AeiicTrult IP54, IP67 o TOCT 14254,

5.1.4  DOnextpuueckas wnckpobesomacHocTs npeobpasorarenett CIIB-SMART-Ex ofecriedusaercs
OTpaHHYEHHEM PACCTOSHUSA 110 MOBEPXHOCTH ILIACTMACCOBOH 0000uKy 0T Haubosee YIAIEHHEIX TOUEK 0
3a3eMIEHHBIX MeTayIuYeckux dactedf B coorserctsum ¢ 'OCT 31613 me Gonee wem 50 mm. Ha xopmyce
npeobpazoBaTenell HMEIOTCs 3a3eMIIIOIIMK 3aXuM ¥ 3Hak 3azemmenus 1o 1OCT IEC 60079-14,
I'OCT P 52350.14.

51.5 CIB-SMART-Exd (Ex)(Exdia) He HMEIOT 3JIEMEHTOB, HCKPSIIAX WUITH TIOABEPKEHHLIX HATPERY
ceprmie 80 °C st TemMueparypHoro knacea TS5, espne 70 °C miist temmeparyproro xiacea T6.

5.1.6 Tewmmuepatypa B mecTe BBOzia Kabeis He npessiaer 70 °C mis TS5 u 60 °C qua T6, B xopernxe
paszienky (B Mecte paspersienns kabens/mposonos) He mpesbimaer 80 °C i T35 u 70 °C s T6 npu
MaKCHMalIbHOM TemiepaType oxpyxaromed cpenmsr 70 °C s temmeparypuoro xnacca 15, 60 °C s
TeMIlepaTypHOTo Kiacca T6.

5.1.7 Cronopenue pe3s0OBEIX COCIHHEHUN MPOU3BOIATCS:

— KaDeJNBHOTO BBOJA H 3aINYNIKH — Ha IPEJIIPUITHUA-H3TOTOBUTENE TIe€PMETHKOM, HUMEIOIIEM
TEMIIEPATYPHYIO CTA0UIBHOCTE;

— KPBIIEK — IIPH MOHTAXKE HA MECTE BKCIUTYyaTalUy — CTOIOPHBIMY BHHTAMIE C IIOMGHPOBOYHBIMHU
HATIIKAMH;

— TOKOBENYIIHUE U 3a3EMILIFOIINH 3aKUMBI — HDYKUHHBIME maibanmu;

— COCJIMHEHUS ¢ TIPUEMHNUKOM JaBJIEHUs — JIOCIIE I0BOPOTa KOpITyca peobpasonaTesis OTHOCHTENBHO
IpHEMHHKa JaBICHUS BUHTOM (TIOBOPOT KOPIIyCa BOZMOYKEH Ha yrol mpubimsurensao 400°, yron npu sToM
OrpaHryeH YCTAaHOBOUHBIM BHHTOM, [IEPEMEINAIOMEMCS B KaHABKE KOPIyca ¥ obecrneunBalomem B kpaiiaenm
TIOJIOYKEHNHN HE MEHEE 5 TONHBIX BUTKOB PE3bOB], HAXOSIIUXCS B 3ALEIIEHHH);
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~ XOJ{ YCTaHOBOYHOTO BHHTA OTPAHHYECH MAPKUPOBOTHON TaOIHUKOMN.

5.1.8 Ilosepxmoctu obo3HaueHbl cioBoM «Bapemy (tompko mis CIIB-SMART-Exd (Exdia)) c
ykasanueMm gonyckaempix no 'OCT IEC 60079-1 mapaMeTpoB B3pBIBO3AIIUTEI MHUHMMAILHON OCEBOH
IJIAHBI pe3pObl, Imara pespOBl, 4ucia IOJHBIX HEIPEPHIBHBIX HEMOBPEXKIAeMBIX HHTOK (He MeHee 5) B
3alelyIeHHy B3pPBIBOHENPOHUIIAEMOrO Pe3bO0BOr0 COCIMHEHHS, IIMPHUHBI W JJIMHBI INEdH. Bce BUHTH
3aCTONIOPEHBI COCTABOM, 00J1a1al0IINM TEPMHUYECKON CTabMIBHOCTLIO.

5.1.9 Ha Tabnnyxax, OpEKpeINIEHHBIX K o6osouke npeodpasosareneit CIAB-SMART-Exd, nanecena
MapKHpOBKa!

— HauMEHOBAaHHE CTPAHBI, I'JIe H3TOTOBJIEHO TEXHUYECKOE CPEJICTRO;,

— TOBApHLIM 3HAK HJIM HAUMEHOBAHUE IPEITIPUSTUS-A3IOTOBUTEIII,

—~ HapMeHOBaHWe U (WiM) Tul npeobpazoBarteieit;

— MapKHpoBKa B3pbiBo3auTel «1Ex db IIC T6...T5 Gb X» oboznauenne oprana mo cepruduKammy,
HOMep cepTudukara;

— CHeuHalbHBIH 3HAK B3PhIBOOE30IacCHOCTH;

— JHanasoH pabounx Temmeparyp: —61°C <ty <+70°C ma TS, —61°C < t, <+60°C nusa T6;

— CTeIleHb 3alUThl OT BHEMHKX Bo3aetcTruil IP67 o 'OCT 14254,

— HOPANKOBBIA (3aBOACKOH) HOMep IIpeobpasoBaTreredl [0 CHCTEMe HyMEpaluy IpeaprsITys-
H3TOTOBHUTEIS,

— JaTa U3TOTOBICHUS.

5.1.10 Ha tabnmuxax, nNpuKpemuieHHBIX K obosouke mpeobpasosareneit CIB-SMART-Ex HaneceHa
MapKHpPOBKa!

— HauMEHOBAHHE CTPAHBL, IIe H3TOTOBICHO TEXHHYECKOE CPEJCTBO;

— TOBapHBIHM 3HAK WM HAUMEHOBAHUE ITPEIIPUSITUSI-U3TOTOBUTEIS,

~ HauMeHOBaHMeE W (WJIH) THI npeobpazopaTerneit;

— MapKupoBKa B3pbiBo3amuThl «0EX ia IIC T6...T5 Ga X», obo3nauenue oprasa 1o cepTuuKanum,
HOMED cepTuduKaTa;

— CIIeNHaJIBHEIN 3HaK B3PEIBOOE30TIACHOCTH;

~ auanasoH pabounx temmnepaTyp: —61°C <ty <+70°C mus T5, —61°C < t, <+60°C gna T6,

Hanpspkenue nutanus: U; <12 B,

ToK: [; <100 MA,

émxocts: C; < 10 ud,

AHAYKTHBHOCTE: £; < 0,1 mI'H,
notpebisemas MomHocTE: P; < 0,05 BT,

— CTENEeHb 3aIKUTEI OT BHEINHUX Bo3aeHcTRUM P54 unu IP 67 mo TOCT 14254,

— MOPSJIKOBBIM (3aBOACKOM) HOMEp mpeobpasoBaTesielt MO CHCTEME HYMEPAluy IpPeIIpusIThs-
H3TOTOBUTENS;

— JaTta M3TOTOBICHUS.

5.1.11 Ha rabnuuxax, mHpuKpernneHHpx K obomouxe npeobpazopareneii CJIB-SMART-Exdia
HaHEeCEeHa MapKHPOBKa:

~ HAWMEHOBAHUE CTPaHBL, TE U3TOTOBJIECHO TEXHUYECKOE CPEICTRO;

~ TOBApHLIM 3HAK MM HAUMEHOBAHUE TIPeINPUSTHS-U3TOTORUTEIIS,

~ HauMeHoBaHHe W (WIK) TUIl Ipeobpazosarenel;

— wMapkupoBka B3pemozamuTel «0Ex db+ia IIC T6..T5 Ga X», ofo3mauenme oprada 1o
cepTuduKalyy, HoMep cepTudukara;

— CHEHHANBHBIM 3HaK B3PRIBOOE30MACHOCTH;

— puanasoH pabounx remmeparyp: —61°C <t, <+70°C mus T5, —61°C <ty <+60°C msa T6,

Hanpsprenue nurtasug: U; <12 B,
Tox: [; <100 MA,

Emrocte: (< 10 5@,

HHIYKTUBHOCTE: L; < 0,1 MI'R,
notpebigemas MOIIHOCTE: P; < 0,05 Bt




— CTeMEeHb 3alIMTEl OT BHEINHUX Bo3neHcTui IP54 umwm IP 67 mo I'OCT 14254;

— IOPSOKOBBIA (3aBOJCKOM) HOMep IpeobpasoBarelefl 1O cucTeMe HYMEPAalWy MpeanpHITHs-
U3TOTOBHUTEIS,

~ Jarta M3rOTOBJICHMUSL.

5.1.12 ®puknuonHas HCKpoOE30macHOCTh IpeobpaszoBarteredl obecrieunBaercss NpPUMEHEHHEM I
U3rOTOBJIEHMS JeTajedl 00O0JOUKM CIUIABOB C COJepKaHueM MarHus He Gonee 7,5% B COOTBETCTBHU C
TpeboBanusamu ['OCT 31610.0.

5.1.13 BSnekrpocraTryeckas HCKpOo0e30macHOCTh npeobpazoBaTenei CIB-SMART-Ex,
CIAB-SMART-Exd u SMART-Exdia obGecriequBaercsi H3rOTOBJIEHHEM HApYKHBIX 9acTel OOOJOUKH U3
METAITMIECKHX MaTePHAIOB H OTPaHHYCHIEM IUIOMAIM CTEKIA CMOTPOBOTO 0KHA 110 100cM? U TOCTOSHHBIM
3a3eMIIeHHEM 000JIOUKH MpeobpazoBareieii.

5.1.14 BspeiBosamuinennple KabedbHbIe BBOAB TODKHBI HMETH MAPKUDPOBKY —B3PBIBO3AIMUTEI
ExdlICU/ExellU/ExiallCU u jmomxHBI OBITH CepTHOUIMPOBAHEI B YCTAHOBIEHHOM IOPANKE Ha
coorsercTBHE Tpebosanusm ['OCT IEC 60079-1.

5.1.15 BspblosamuineHHple  3arjIylIKH  JOJDKHBI  WMETh  MapKUPOBKY  B3PBIBO3AIIHTEHI
ExdIICU/ExellU. 3arnymxa nomkaa cootBeTcTBoBath Tpebosanusm [OCT IEC 60079-1.

5.1.16 Ilpenynpenutensaas Haamucs: «Bo B3pbIBOOmacHO# arMocdepe OTKPHIBATH, OTKIIOYHB OT
cetu!» mapmocurca Ha o6e kpeIuxH npeobpasomatenss CIOB-SMART-Ex, CIB-SMART-Exd wu
CJIB-SMART-Exdia.

5.2 OOecrieueHue B3PBIBO3AIMUIIEHHOCTH [IPH MOHTAXKE

5.2.1 VYcranoeka mnpeobpasopareneit CJB-SMART-Ex, CJIB-SMART-Exd u SMART-Exdia
JOJDKHA TIPOM3BOJHTECA B COOTBETCTBHM CO CXeMOHM snexTpHYecKod coenuHenuil (pucynox JI.1
npuioxenust 1), HacToSmuM PYKOBOACTBOM II0 SKCIUTyaTalwu ¢ CoOIOeHNeM TpebOBaHMM TVIABEI 3.4
«IIpaBmn TexHWYECKOH SKCIUTyaTalldl SNIEKTPOYCTAHOBOK MOTpebuTesnein», «MeKoTpacieBeIX MPaBHI IO
oxpane Tpyna (IpaBui 0e30IaCHOCTH) NP 3KCILTyaTaluy snekrpoycranosok (IIOT P M-016-2001/PJ1153-
34.0-03.150-00)», rnaset 7.3 ITV3, TOCT IEC 60079-14 u TOCT P 52350.14.

52.2 Ilepen wmomrtaxxom CJIIB-SMART-Ex, CIB-SMART-Exd u SMART-Exdia H€06XOHI/EMO
MIPOBEPUTEH:

— HCTPaBHOCTE 0005104uKy IpeobpasoBarerieii i SIeMEHTOB KabeabHOTO BROJA;

— HaJIH9He MaPKUPOBKY B3PLIBO3AIIUTEL, COOTBETCTBHE €€ KJIACCY B3PLIBOONACHOMN 30HEI;

— COCTOSIHHE M HAJEXXHOCTh 3aBHHYHABAHUA 3JIEKTPUUYECCKUX KOHTAKTHBIX COCAMHEHNUN, HAIMUKE BCEX
KPEIEKHBIX 2JIEMEHTOB (00NTOB, raek, maibd u T.11.);

— COCTOSIHHE 3JIEMEHTOB 3a3eMIICHNS.

5.2.3  Hna CIB- SMART-Ex (Exdia) TOTIONHUTEIBHO TPOBEPUTE:

BBIXOJIHBIE [TAPaMETPBI HCKPOOE3OTIacHEIX erel ONOKOB muTanus, 6apsepon Ge30MacHOCTH;

- rapaMeTpsl INHUHN CBSI3H:

- conpotusnenne: Ry <20 Owm;

- émxocte: Cx <10 5®;

HHAYKTHBHOCTE: Lx < 0,1 mMIH.

5.2.4 Mownrax npeobpasosareneff T0IKeH OBITH BBIIONHEH B COOTBETCTBUM CO CXEMOM MIPHIIOKEHUSI
JI. ITpy MOHTaXE UCTIONB30BaTh Kabeslhb, COOTBETCTBYIONMH YCTAHOBIEHHOMY KabeIbHOMY BBOLY.

5.2.5 Kpeimika 1mociie yCTaHOBKH ¥ OKOHYATENLHOTO MOHTEXA JOJDKHBI OBITE NPENOXPAHEHBI OT
OTBUHYMBAHFS YCTAHOBKOW CTOIOPHBIX BUHTOB C TUIOMOHPOBOYHEIMY YAIIKAMH.

5.2.6 TloxcTpotika Ha4anbHOTO CHTHANA IIPeobpasoBaTeliss BO B3PHLIBOONACHON cpere MOXKeT ObITh
BBIIOJIHEHA BHEIIHEH KHONKON OOHyJeHus pacloioXeHHOH Ha KopIIyce wid nmo mudposoMy unTepheicy
HART®-MoneMOM, pacTIoNOKEHHBIM BO B3PEIBOOE30ACHON 30HE.

5.3 Obecredenue B3pHIBO3AMMUINEHHOCTH MIPH SKCILTYATALUH

5.3.1 Sxcmmyatanus mpeobpasosateneit CIIB-SMART-Exd Ho/pKHa TPOU3BOIUTECS B COOTBETCTBUM
¢ Tpebopanusamu AITBP.406239.001-17 PB, 'OCT IEC 60079-17, rnarsr 3.4 TITOBIL
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5.3.2 Okcmmyaranus npeobpazosaresieit CAB-SMART-EX H0/DKHA NPOM3BOIUTLCS B COOTBETCTBHU C
tpeboparuamu AI'BP.406239.001-17 P2, TOCT IEC 60079-17, TOCT 30852.18, 'OCT 31610.19, riasst
3.4 TIT3OIL

5.3.3 Oxenryaranus npeodpasopatenell CJIB-SMART-Exdia no/mKkHa IpoH3BOAUTECS B COOTBETCTBUY
¢ tpeboBarmsamu AI'BP.406239.001-17 PD, T'OCT IEC 60079-17, rmaeer 3.4 TIT3RI1 B wactu
«B3pbIBOHENpOHKNAeMas obonouka «d» u Tpebosammsim ['OCT IEC 60079-17, T'OCT 30852.18,
I'OCT 31610.19 B yacTu «mckpobe3onacHas 31eKTprdYecKas Henb «iay.

5.3.4 Tluranue npeobpaszoparenelt CIAB-SMART-Ex (Exdia) IODKHO OCYIIECTBIATECA OT GapbepoB
Oe3onacHOCTH, ONOKOB IHTaHHS C HCKPOOE30MACHBIMA 3JIEKTPHYECKAMH BHIXOTHBIMH IEISMH
napamerpamu Up <12 B, Iy < 100 MA, Cop > 10 5®, Ly > 0,1 MIH, uMerommvu cepTU(HUKAT COOTBETCTBUSL.
[apameTpsl nuaun cBssy 1 npeobpaszosareneit CIAB-SMART-EX J0JDKHBI YAOBIETBOPSTE CIIETYIOMMM
TpeOOBaHUSIM

- conportusierne Rx < 20 Owm;

- émrocth Cx < 10 H®;

- HHAYKTHUBHOCTE Lk < 0,1 MIH.

5.3.5 Ilpu mepruoarYecKux 0CMOTPax Mpeobpasopareriel 0cob0e BHUMAHNUE ClieAyeT 06pamaTh Ha:

~  OTCYTICTBHE OOPBIBOB HJIH HOBPEXKICHUS H3OIIUH COEQUHUTENBHOTO Kabes;

—  HCIOpaBHOE COCTOSHME 000J0UKY MpeobpasoBaTereit;

—  COCTOSIHWE KOHTaKTHBIX COETHHEHHH BHYTPH KOPITyca IIpeobpa3oBaTelis U YIUIOTHEHHS KabeIs;

—  BBIXOJIHBIC ITApAMETPLI HCKPOOE30NaCHBIX LieneH OJI0KOB MUTAHUS, MAPKUPOBKY B3PLIBO3AIINUTEL H
IIpenyIpeIuTeNbHBIX HaIuce.

5.3.6 Oxcrutyatamus  mpeoOpasopaTeneil JaBIeHHS C [OBPEKICHHSIMH X HEHUCIPABHOCTSIMH
3anpernaeTcs.

5.3.7 CoenunnurensHel kabeqp # croco6 €ro W30JSIWH BO B3PLIBOOIACHOH 30HE HOJDKHBI
COOTBETCTBOBATE TpeboBanusm 1. 7.3 IV D, I'OCT IEC 60079-14, TOCT P 52350.14.

5.4 OGecrnevyeHne B3PBIBO3AIIHIIEHHOCTH IIPH PEMOHTE

5.4.1 PemoHT npeoOpasopaTeneli, Kacaromuics CPEACTB B3PLIBO3ANIUTEL, JOJDKEH IPOM3BOIUTHCS HA
IpeJIpUsSTHH-U3roToOBUTENIE B cooTBeTCcTBUH ¢ PJI 16.407, TOCT 30852.18, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpauenve mpeoOpazoBaTenelf MOMKHO OCYWIECTBIATHECS B YIAKOBAHHOM BHJAE B 3aKPBITBIX
ITOMEIIEeHHSX (XPaHUITHINAX ).
6.2 JlomyckaroTes cIenyIomue YCIOBUS XPAaHEHs:
—TeMIeparypa Bo3ayxa ot muayc 50 o mioc 50 °C;
— OTHOCHTEJIbHAS BIaXXHOCTE Bo3Iyxa 10 98 % npu remneparype 35 °C.
6.3 Boszmyx B NOMEIIEHHH IJIA XPaHEHHSI HE JOJDKEH COAEpIKaTh MapoB KHUCIOT, MIENodeld # Apyrux
KUMHYECKUX arpecCUBHBIX CMeCel.
6.4 VYcnosus xpaHeHus npeobpaszopareneit Ges ymnaxoskn — «1» mo TOCT 15150.
6.5 Konceppanus npeobpazorarernei TOTDKHA COOTBETCTBOBATH BapUaHTY 3ALIHTH
B3-10mo 'OCT 9.014.

7 TPAHCHOPTUPOBAHUE
7.1 TpascropTapoBaHye B 4acTH BO3JEHCTBUS KIHMATHICCKHX (AKTOPOB BHEINHEH CPENB! IODKHO

cootBercTBoBaTe rpymie 4 (OK2) mo TOCT 15150, a B wactw Bosme#icTBus Mexaumuecknx (BaxToOpon
JIOJDKHO COOTBETCTBOBATE yenosusam JI o ITOCT 23216.
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7.2 TpaHCIIOPTHPOBaHHE JOIDKHO MPOH3BOJMTBCS B YIAKOBKE IPENNPUATHA-U3TOTOBHTEILL.
Jlomyckaerest TpaHCIOPTHPOBATh Npeobpa3oBaTelld BCeMH BHAMH Ha3eMHOTO W BOJHOTO TPAHCIIOPTa Ha
MOOBIE  pacCTOSHUSA C COOMIONEHHEM IMPABUI, YTBEPXKIEHHBIX COOTBETCTBYIOIIMME TPAHCIOPTHBIME
BEJOMCTBAMHU.

8 VTHIIM3ALIMSA

Yrunusanus npeobpasoBaTelell IPOM3BOIUTCS B IHOPSAKE, YCTAHOBJIEHHOM Ha MPEINpHITHH-
noTpeburerne.

9 TAPAHTUHM U3IOTOBUTEJISA

9.1 Ilocrapmyk (W3TOTOBMTENh) TapaHTHPYET COOTBETCTBHE IpeobpasoBaTeliell TpeGOBAHMIM
TeXHHYECKUX YCIOBHH mpu COONIONEHHMH TIOTpeOMTeNeM YCIOBHE OKCIUTyaTanuu (NpUMEHEHHs),
TPaHCIIOPTUPOBAHYS, XPAHEHHUI ¥ MOHTaXAa, YCTAHOBJICHHBIX B HacTOsIEM P3.

9.2 T'apaHTHHHBIH CPOK SKCILTyaTalluHl IpeobpasoBaTereif 3 (Tpu) roja ¢ MOMEHTA (HAThI) IPUEMKH
npeobpa3oBaTes, YKa3aHHOTO B OTHKETKE.

9.3 Tapantus He pacHpocTpaHseTcs Ha IPeoOpa3zoBaTelNH, IMOIBEPTINMECS JEOOBIM ITOCTOPOHHHM
BMEIIATENBCTBAM B KOHCTPYKIIMIO IpeobpaszoBaTeiel HIIH UMEIOINUX BHEIIHNE [IOBPEXKIECHHYS.

9.4 TapanTuss He  pacIpOCTpaHseTcs Ha  SIEKTPUYECKHE  COENUHHTENb,  MOHTAYKHBIE,
YIUIOTHUTENbHBIE, 3AIIUTHEIE U IPYTHE H3IETHsL, IOCTaBIIEMBbIE C IPeoOpa3oBaTELIMH.

9.5 T'apantuiinoe obcmyXuBaHue IPOH3BOAUTCS IPENIPUSTHEM-H3rOTOBHTENEM. [locTrapanTHiiHEI
PeMOHT npeobpasoBareiell IIPOU3BOUTCS IO OTACIBEHOMY JOTOBOPY.

10 CBEIEHHSA O CEPTUOUKALINA

10.1 Twum npeobpasopateneli napnenus usMmepureasueix CIAB-SMART, momubuxkaumii 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 sapeructpuporad B ['0CyIapCTBEHHOM DPEECTpe CPENCTB H3MEpeHHil
non Ne 61935-15 w monymmeH k npuMmeHeHuto B Poccuiickod @enepanun.

10.2 Turt mpeobpasopatenell napnenus umaMepurensHsx CIIB-SMART, momaduxanuii 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350, 1351,
2350 sapeructpuposan B [ 0CyIapCTBEHHOM peecTpe cpelcTs usMepenwit mox Ne 61936-15 u fomymeH K
IpUMeHeHuIo B Poceniickoit Denepaiuy.
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Ipunoxenne A
(obs3aTensHOE)

CrpykTypHas cxema yCJIOBHOTrO 0603HaueH s npeobpasosateneit napnernus CJIB —SMART

CIB - SMART —Exd - IJT-1430-K-01 -~ OP - 2I1 - t10 - 015 — 40 xIla — 25 — 0832 —V — +HART

I 2 3 4 5 6 7 8 9 10 11 12 13
K02-I1-H - AI'bP.406239.010TY
14 15 1617 18

1. HaumeHoBanue uznenus

2. ObosHaveHue B3PHIBO3ALIMIIEHHOTO HCIOMHEHNS EXd ¢ BUIOM B3pbIBO3AIIMTEL «B3PLIBOHENPOHHLACMAS
obonouka «d» ¢ MapkuposKoii no 3prisozariure «1Ex db [IC T6...T5 Gb X» mo TP TC 012/2011, TOCT 31610.0,
I'OCT IEC 60079-1.

Obo3HaueHHe B3PBIBO3AIMIIEHHOTO UCIIONHEHHS! EX ¢ BHIOM B3pBIBO3ALIMTEI «UCKPOGE30TIACHAS SIEKTPHIECKas!
Liellb YPOBHS «iay, ¢ MapKUpoBKoif no B3preiBosamute 0Ex ia [IC T6...T5 Ga X mo TP TC 012/2011, I'OCT 31610.0,
I'OCT 31610.11.

OGosHaveHre B3PBIBO3AUIMIIEHHOTO HCONHEeHHs Exdia ¢ BHIOM B3pbIBO3ALIMTBI «B3PBIBOHENPOHULAEMAs
obonouka «d, uckpoGesomacHas SNEKTpHYEcKas LEMb YPOBHS «ia», ¢ MapKUPOBKOM 10 B3pBIBO3ALLMTE
OEx db-+ia IIC T6...T5 Ga X o TP TC 012/2011, TOCT 31610.0, TOCT 31610.11, TOCT IEC 60079-1.

He ykaspiBaeTcs 011 0O1eNPOMBIIIEHHOIO UCTIONHEHHS.

3. Hcnonnenue no Bumy nmepsiemoro gasienus (tabiuua A.1 npuiosxenus A).

4. Homep momenu.

5. «K» VkaspiBaeTcs TONbKO 1A NpeobpasoBaTesiel, NpeIHa3HAYEHHBIX JUid PabOTBl C ra3000pasHbIM
KHCIIOPOJOM HJIM a30BbIMU CMECAMH, 00BbEMHAs IO KHCIopo/ia B KOTophIx Gonee 23 %.

6. Kom rpymmbi  MaTepuanoB, KOHTaKTHPYIOUIMX ¢ uW3MepseMod  cpemoli  (tabnuua A2
TIPUAOAKEHHS A).

7. Pabowas cpepa comepkaimas ceposogopor. «OP» — Openbyprexoe mimm «AcTp» - AcTpaxaHckoe
ra30KOHJEHCATHOE MeCTOpOXKIeHue. LIBeT m3nenus — OpamKeBbIH, Ui OCTAJBHBIX HE YKa3bIBAETCS M HMEIOT
CTaHZApTHBIA LBET.

8. Kon osmextponmoro mpeoGpazosatenss (OII) wmam ¢ onemMeHTAMM  3ALUWTHI  OT  HMITYJIbCHBIX
niepenanpsokeHni(3I).

9. Koa kMMaTHYeCcKOro HCTOJIHEH)A TpeobpazoBaTels AasieHus (Tabauna A.3 npunoskeHus A).

10. Kozn ocHOBHO NpHBeAEHHON NOrPENIHOCTH.

11. Bepxuuii npenen U3MepeHUH.

12. MakcumansHo-nomyctumoe pabodee u3bpitounoe naeienne B Mlla nns mpeo6pasoparenedl pasHocTH
JaBJIeHuH.

13. Kox seixonnoro curnana (tabnuua A.4 npuioxenus A).

14. Kon BapnanTa 3/16KTpUHECKOro coeauHuTeNs (Tabnuua A5 npurioxenus A).

15. Bapuaur pacnonoxenus anexrpudeckoro coemunurens (I1 — cnpasa, JI — criesa 0T KieMMHOM
KOITGAKH ).

16. Hanwune 0OMOIHUTENEHON TEXHONOTHYECKONR NpupaboTiy.

17. OGosHaueHue KOMIUIEKTa MOHTAKHLIX YacTel B COOTBETCTRHUHU C 3aKa30M.

18. Obo3naueHne TEXHUYECKUX YCIOBHUA.

Tabnuua A.1 — VcrionHeHve 1o BUY U3MEPSIEMOTO NaBlieHus

Kon Henosinenue no BHAY H3MePAEeMOro XaBieHus
A Ipeobpazopatesib abCOMOTHOTO JaBIeH s
%l IIpeoGpazopaTens W30BITOYHOTO AABJIEHNsN
B TpeoGpasopaTens pazpexerns

uB IpeobpazoBaTesp JaBIIEHUs-PAZPEKEHNS

Jini] [MpeobpazopaTens pasHoCcTH HaBieHUN

A IpeobpazosaTens rUIPOCTATHYECKOTO IABIEHUS

N
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Iponoxenue npuioskenus A

Tabnwuua A.2— MaTepuaisl, KOHTAKTHPYIOLINE C U3MEPSIEMOIL Cpemoit

Kon Marepuan Marepuan neranei, Mogenu npeobpazopateneti
TPYIIBL MeMOpaHb! KOHTaKTUPYIOLIHX ©
MaTepUajioB H3MepseMolt cpesioi
Crans 12X18HI10T, 1020, 1030, 1040, 1112, 1120, 1130; 1140,
Crnas 36HXTIO I'OCT 5632-2014 1212, 1220, 1230, 1240, 1312, 1320, 1330,
01 COCT 10994-74 Peznuna HO-68-1 1340, 1412, 1420, 1430, 1434, 1440, 1444,
TV 2512-046- 1450, 1460
00152081-2003
Turanossiil crinas Crans 12X18H10T 1041, 1051, 1061, 1141, 1151, 1161, 1171,
02 BT-9 TOCT 5632-2014 1341, 1351
I'OCT 19807-91 -
Crans 12X18H10T
Crnas 36HXTIO I'OCT 5632-2014
03 FOCT 10994-74 Pezyuna HO-68-1
TY 2512-046-
00152081-2003
Crans 12X18H10T
ATXEM 'OCT 5632-2014
04 Pesuna HO-68-1
TV 14-1-3505-82 TV 2512-046-
00152081-2003 1020, 1030, 1040, 1112, 1120, 1130; 1140,
: 1212, 1220, 1230, 1240, 1312, 1320, 1330,
Cnas 47XHM Crams I2XI8HIOT 13001419 1420, 1430, 1434, 1440, 1444
TV 14-1-3505-82 I'OCT 5632-2014 ’ ’ 14150 12160 ’ ’ ’
05 C BAKYYMHBIM Pezuna HO-68-1 ’
HanbBlIeHHEM TV 2512-046-
TaHTala 00152081-2003
Crinas 47XHM THTaI]{BO{fb;ﬁocnnaB
TV 14-1-3505-82
06 c Baxyyimmm FOCT 19807-91
HAMBUIEHUEM Pesuna HO-68-1
rarTaa TV 2512-046-
00152081-2003
TutraxHoBeIH CcruIaB Crans 12X18H10T
7 B1-9 FOCT 56322014
T'OCT 19807-91 - ' 1041, 1051, 1061, 1141, 1151, 1161, 1171,
TutanoBwl crulas Tuwranoseiil cruas 1341, 1351
08 BT-9 BT-1-0
I'OCT 19807-91 I'OCT 19807-91
09 Cnnas 06XH28MIT | Crnas 06XH28MT 1050, 1660, 1150,1160, 1350, 1530, 1540,
T'OCT 5632-2014 'OCT 5632-2014 2050, 2060, 2150, 2160, 2170, 2350
10 Cria 06XH28MIIT | Crnas 06 XH28MT 1050, 1060, 1150,1160, 1350, 1530, 1540,

I'OCT 5632-2014

I'OCT 5632-2014

2050, 2060, 2150, 2160, 2170, 2350




[Iponomxenne npunoxenns A

Tabnumua A3 — Kompl KIEMaTHYeCKOTO UCIIOIHEH S IpeobpasoBarereii

Kon [uarazoH TemmepaTyp Bun xiuMaTudeckoro
oKpyxaroiei cpensl, °C ucnosrenus o F'OCT 15150

t1 0T mmoc 5 o wnoc 50 YXJI3.1

t10 ot MuHyc 40 mo mroc 70 Y1(¥Y2)

t8 0T MHHYC 25 mo miroc 70 13

t12 o1 MuHYyC 10 go mmoc 70 TC1

t13 ot mmoc 1 no wmoc 70 TB1

t15 0T MuHYC 55 no mwiroc 70 Y1(V2)

t16 oT MuHyc 61 no niroc 70 Y1(V2)

Ipumeuanue:

1. Kox xnumarnueckoro ucnonnenus t15, t16 ve pacnpoctpansercs ya momenu 1450, 1530, 1540.
2. Bun KIMMaTHYECKOTO UCIONMHEHHs Y | TONBKO it Tpeobpasoparelell ¢ Kabe bHBIME BBOJAMU.
3. BuJ KIMMaTHYECKOTO HCTIOMHEHUS Y2 U OCTANBHEIX peobpasoBaTeiei.

Tabnuma A.4d— Komp BEIXOIHOTO CUTHAJA

Ko BEIXOAHOTO CHIrHANIA

Onncanue

0832 -\ - +HART

Bospacraromuit curgai HOCTOSTHHOTO HAIPSDKEHHUS OT
0,8 1o 3.2 BosibTa ¢ 3aBOJICKON HACTPOUKOH, Ha
GyHKIHIO Tpeodpa3zoBaHus BXOJAHON H3MepsIeMon
BEJIMHYHHEI I10 3aKOHY KBaJIPaTHOTC KOPHS 1
nuQpoReM nIpoTokosiom HART®

0832 +HART

BospacTaromuit CUrHAJ TOCTOSHHOTO HAMIPSIKEHUS. OT
0.8 1o 3,2 Bonbra U HEPPOBEIM MTpoToKoIoM HART®




Hponomxenue mpuioxerus A

Tabnumnma AS5— KoIpl 3MeKTpHYIECKOTO COENUHUTELS.

Crerienp
Kon
[MapameTps! kabeTpHOTO BBOIA 3AIUTHI 10
F'OCT 14254
I0P14a" |lltencensHslit paznéM: Buika 2PM14 P54

[1IP22a" | NltencensHslil pazbéM: Buiaka 2PM22
[IP14" |[lrencensHpli pazbéMm: Brika 2PMI'14
[I1P22" |[ITtencenpuplii pasbéM: Braka 2PMI22

GSP* | Bunka GSP 3 M20 Hirschman

Ko1* Kabenpnsiil BBOA ¢ pe3sboit M20x1,5, miis HeGpOHUPOBAHHOTO KabejIst
auaMeTpoM 7—12 mM. Martepual — HUKEeJIHPOBaHHAS JaTyYHb.
KabenpHs1#t BBOI ¢ pe3pboit M20x1,5, nist HeGporupoBanHOro Kabes
K02 |mmametpom 6-12 Mm. MaTepuan — HeprxaBeromias CTaik. Byl B3pbIBO3AILHTEL
— ExdlIC
KabenpHbIH BBOZ ¢ pe3ndoit M20x 1,5, mis HeOpoHUpOBaHHOTO Kabers
K03 |mmamerpom 6—12 MM. Martepuan — HUKENHpOBAHHAS JaTYHb. Bu
B3pbIBO3AIUTE — ExdIIC
KabenbHb1ll BBOI U GPOHUPOBAHHOTO Kabens auamerpoM 6-12 M u
K04 | nmamerpom Oporn 10-19 mm.
Marepnal — HepKaBerlas cTajib. By B3pbiBo3auTel — ExdIIC
Kabenbubll BBOZ ¢ pe3pboit M20%1,5, st 6poHUpOBaHHOTO Kabessd
K05 | mmamerpom 6—-12 MM, Tommuna 6poru no 1,4 mM. Matepuan —
HUKEJMPOBAHHAS 1aTyHb. B B3priBo3anuTel — ExdlIC
Kabenenslii BBOZ ¢ pe3pboit M20x1,5, mis HeOpoHHpOBAaHHOTO Kabes
K06 |mmamerpom 6-12 mMmM. MaTepran — HepKaBeroIast cTaib. BrI B3phIBO3AILUTEL
— ExdlIC P67
Kabenpnbli BBOJI ¢ pe3pboit M20x1,5, nst veGponupoBaHHoro Kabens
K07 |mmamerpom 5,5-13 mm. Martepuan — HUKeITUPOBaHHAS IATYHL, By
B3pBIBO3ANNTE — ExdIIC
Kabenprpil BBOZ U1t GpOHMpPOBaHHOTO Kabens guaMeTpoM 5,5-13 MM u
K08 | gmamerpom O6ponn 10-19 mm.
Martepuas — HepyKaBerouas cTaib. Bua B3psiBozamuTel — ExdIIC
KabensHblll BBOJ ¢ pe3nboit M20x1,5, s Gpouuposanzoro kabes
K09 | mmamerpom 5,5-13 mm, Tommuna 6porn 1o 1,4 mm. Marepuan —
HUKEJMpOBaHHas JaTyHb. Bua B3psisosamutsl — ExdIIC
KabenpHbIl BBOJ Uit HEOpoHUpPOBaHHOTO Kabers 5,512 MM [Uig MOHTaXa B
MeTalIopyKase uin TpyoHol iposoke 9, 10, 13, 17/14, 16, 19, 19 Mm

Khz/g(g:m:n (BEyTpeHHNH /HapyKHBIM tuamerp) Taria P3-11X, MPIIV u np. no
COTTIACOBAHUIO.
Marepunal — HeprKaBeronas cTaimb. Buj B3pbiBo3ammTsl — BxdlIC
Kabenpupiit BBO Jiist HEOpOHUPOBAHHOTO Kabelis 5,5-12 MM i1 MOHTAXKA B
K21 (ram MeTaIopyKaBe Uil Tp}/?ﬁoﬁ IIpOBOIKE 9, EG, 13, 17/14, 16, 19, 19 mMm
MP)* (BHYTpeHHUH/ HapyKHBIM nuaMeTp) Tana P3-11X, MPIIV u ap. o

COTJIACOBAHMUIO.
Marepuan — HUKEIUPOBAHHAS JaTYHb. By B3peisosamrel — ExdIIC

" CoenuuuTeny TONBKO AN 06IenpoMbIIIIenHoro uernoaaenns n CIIB-SMART-Ex.
" B cko0Kax yKa3pIBaeTCA TUII METAIIOPYKABA.
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Iponosxenue NpuosxxeHus A

IIpumep sanucu o6o3Havenne NpeobpasoBareiell Py €ro 3aKase W B JOKYMEHTAUH APyrol IpoIyKIHi,
B KOTOPOH OH MO>KET OBITH MPUMEHEH:

ITpeobpazoparemnu B B3PHIBO3ANIUIICHHOM HCTIOJIHEHUN c BUJIOM B3PBIBO3AIITHTEI
«B3pBIBOHENIPOHMIIaeMas 00onodKay, Monend 1430 mms m3MepeHHs pasHOCTH JABIEHHH, MaTepHaIoM
MeMOpaHbl U MaTepualaMH, KOHTAKTUPYIOIIHME C H3MepsieMol cpemoit — cmnasom 36HXTIO, cramsio
12X18H10T, pesuno#t HO-68-1, KIMMATHIECKOr0 HCIONHEHHs Y2, HO it paGoTHl IIPH TEMIEPaType OT
munyc 40 °C no mmoc 70 °C, 6e3 mHIMKATOPa, KOAOM IPEAEIOB JOMYCKaeMOH OCHOBHOU HOrpeIIHOCTH
015, sepxumm npeznenom uzmeperus 40 xlla, npenensHoO-I0IyCKaeMbIM paboIrM H30bITOUHBIM JaBICHHEM
25 Mlla, ananorossiv BeIxo#HeM curganoM 0,8-3,2 B, ¢ dyuxumet npeobpazosanus BXOIHON H3MepIeMoit
BEJIMYMHBL 10 3aKOHY KBaipaTHOIO KOpHsA H HpoTokoioM HART®, crampubiM KabeabHBEIM BBOLOM IJIS
HeOPOHUPOBAHHOTO Kabes JHaMeTpoM OT 6 10 12 MM, PACHONOKEHMEM SIEKTPUYECKOTO COCTHHUTENI
CripaBa ¥ JOTOIHUTENLHON TEXHOIOTHYECKOH nprupaboTKol 0603HaYaeTCs:

CAB-SMART-Exd—J|JI-1430-02-3T1-t10-015—40 kI1a—25-0832——+HART-K02-TI-H
AT'bP.406239.010TY



Hpunoxenne b
(obs3aTepHOE)
[abaputhsie yeprexu npeobpazoparenei

L

=
-
8
I
Mozeins Kon H, M, 5e Gonee | L, MM, He Gonee | B, MM, He Gonee
BIEKTPHIECKOTO
COEIMHUTENS 110
Tabimne A5
1112,1212, 1312, K01, K02, K03, 200
1412 ILIP22 GSP 750 165
K05 225
11IP14 145
1120, 1130, 1140, K01, K02, K03, 140
1220, 1230, 1240, 1IP22, GSP
1320, 1330, 1340 K05 155
¥ 3 3 §
1420, 1430, 1434, 11IP14 206 Ho
1440, 1444, 1450, 90
1460

Pucynox B.1 — Tabaputaeiit geprex npeobpasoparesnel H3GEITOUHOTO NaBICHNU, PA3PEKEHIS, TABICHIS-
pasperKenus, pa3sHOCTH JABJICHUM,



[Tponomxenue npunoxenus b

LI

o
1
e A
Mogens Kox H, MM, He Gomee | L, MM, He Gonee | B, Mm, He Gosee
npeobpazoBaTeiis 3MEKTPHYECKOTO
COEIUHHUTENS 110
tabmune A5
1020, 1030, 1040 K01, K02, K03, 140
HiP22, GSP 206 110
K05 - 155
1IP14 90

Pricynox b.2 — ["abapuraetit ueprex npeobpazosaTteneli aGCONOTHOTO JaBICHHUS




ponomxernue npunoskenus b

i

Mopgens Kox snextpuueckoro A, MM, He Goiee B, MM, He Gotee
npeobpazoBaresis COEIUHUTENS 10
tabn. A5
K01, K02, K03, 195
1IP22, GSP -

1041, 1051, 1061 %05 155

1ip14 132 110

1141, 1151, 1161, K01, K02, K03, 195

1171, 1341, 1351 P22, GSP
K05 155
P14 110

Pucynox b.3 — I'abapuTHsiil uepTex npeobpazonartesieit abcooTHOr0, H30LITOYHOTO NABIEHHS,
Da3pEeXEHN, JaBICHUS-PA3PEIKEHNS



Iponomxenue mpunoskenus b

il

y . S
?é:f; : Ly
RIS
Py s
Monens Kox I, mm, me Oonee | H, MM, me 6onee | B, MM, He Gonee
npeobpazonBaTes AIEKTPUUECKOTO

COEUHUTENS 10
rabunie A.S

2050, 2060, 2150,

K01, K02, K03,

2160, 2170, 2350 I1IP22, GSP » - 125
K05 155
111P14 00

Pucynox b.4 — I'aGaputHbl depTex npeocbpasopateneit abComOTHOTO, H3OBITOYHOIO TABICHNUS,
PA3pEXEHNS, NaBICHHS-DAPEXKEHIS

33




Iponomxenue npuinoxeHns b

T

A mox

N Yl
g ijl‘i
few i)

Mopesns peobpazorareris Kox snexTpuueckoro B, nmM, He Oonee
coeMHuTeN 110 Tabnuue A.S
2 3, 1IP22
1050, 1060, 1150, 1160, |-l K02, KO3, P22, GSP 12
1350 K05 155
1IP14 110

Pucynox b.5 — I'abaputHs geprex npeobpazosarerel aGconoTHOr0, H3GRITOYHOTO IABIECHNS,
paspexeHus, NapICHUI-PA3PEIKECHN



ITponormxenue npunoxesus b

s

N

[E8
)

P
#1200
H

¥
a3,

B, MM, He Bonee

Mogzens nipeobpazoBartens Ko snexTpuyeckoro
coeuHuUTeNs 1o Tadmie
A5
K01, K02, K03, 11IP22, GSP 170
1530, 1540 K05 200
P14 155

Pucynox 5.6 — I'aGapurssiif geprex npeobpasosateneit CAB-SMART-IT,
CIB-SMART-Ex-JI" mongeneit 1530,1540



Hpunoxenne B
(obs3arenpHOE)
CxemBl DOAK/IIOYEHNA peobpazoBaTeei

Eprumka, mpuesHUE gabserug
VOAOPHO HE TION@IAEDI

N £

T fj W‘ﬂ—\:"\\\s

B /_\%Q\t\ _

g‘a |

Mecino
TIOOK ARUOH T
BHOUIHe:O Kahoad

Pucynox B.1 — Iloxxmogenne BReITHEro Kabes K KIieMMHON Konojike npeobpasopaTeneii/

36




Iponomxernne npunoxenus B

[MpeobpazoraTens

KreMpas Konozka , §/§ § E
+

Hems Kont| Lemns O O
p T | +Iluranue 1 +IMutanue [
' / - [Iuranue 2 - Iutanue g =
RH
+ Brixon 3 | +Beixon \f -

100 - 120 «Owm

WIT - uCTOYHUK MUTAHUS MOCTOSHHOTO TOKA,
P - u3mepsiemoc (3aapacMoe W30BITOYHOE JABIICHUE);
RH - conpoTusiieHne HArPY3KU.

Pucynok B.2 — Cxema moakirouenus npeobpasosareiell BHenrHumM kaberem

[Ipeobpasoparens

Busra X1 Posertka . %E

Hems Kour.| Lems O O
p v +IMuranue % +IuTanue g
| - [Muranue 2 - Intanne é |
, | Ru
+ Brixon 3 + Brixon é —

100 - 120 «Owm

WIT - uctounuk nuTaHus MOCTOSIHHOTO TOKA,
P - m3mepaemoe (3amaBacmoce n30BITOYHOE NABICHHC);
Ru - conporurnenue Harpysxu.

Pucynox B.3 — Cxema monxntouesus npeodpazopartenelf ¢ BEIXOHBIM pa3beMoM
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IIponomxenue npunosxerus B

ITpeoGpazorarens
Kaemnas K00/1Ka + MH
Lens Kownr.] Uenb @) O
p ‘. +IIuTanne | +[lutanue [
j - [luranue g - [Turanue !
+ Brixon 3 + Brixon \{i e
100-120 xOm
WIT - ucTouHuK MUTAaHNS TIOCTOSIHHOTO TOKA; H: ARTO
P - uzmepsemoe (3a1apacMoe U30LITOYHOE AaBIIEHUE);
RH - conpoTHuBIcHNE HATPY3KU. MOJEM

Pucynox B.4 — Cxema nonxmouerns HART® moema K mpeoGpaszorarersm
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Hpunoxenue I'
(obs3arensHOE)
Yeprex cpexcTs B3IpBIBOZAIINTHI Npecbpasosarelei

Hcnonrenue npeobpazoBaTeits 6e3 KPBIIIKH CO CTEKIIOM
A B 2ol 18

G

,i\}')fyff!

1. CobopHEIl 06beM B3pHIBOHENpOHUTIIAEMON 06omouky He Gonee 200 cm?’.

2. TommuHa CTEHOK KOpITyca B HaHOO0JIee TOHKUX MECTAX, TIYXUX OTBEPCTUIX — HE MEHEE 3 MM.

3. Ha nosepxHoCTAX, 0003HaYeHHEIX «B3pBIBY HE JOITYCKArOTCs 3a00MHbI, PAKOBHHDL, TPEINWHBI U JPYTHe
1e(QEeKTHI; IEPOXOBATOCTE IOBEPXHOCTH HE JIOJDKHA NIPEBBINATE Rab,3.

4. B pe3b0OBBIX COEHNMHEHMAX, 0003HAUCHHBIX CIOBOM «B3pBIBY, B 3allElIEHHH HE MEHEee 5 MONHBIX,
1E€TIPEPBIBHEIX, HEITOBPEKICHHBIX BHTKOB.

5. TIoxpeITHE B3PBIBO3AMHKINEHHON 060I0UKY — Kpacka ropoiukosas RAL 7035, smans MJI-12.

6. Kaxnas obosouka nogBepraeTes HCHBITAHHEM ITHEBMATHYeCKuM naienneM 1,5 + 0,1 MIla B Teuenne
spemenu 10 +2c.

7. Kaxneli Tensonpeobpa3oBaTens Il INPUEMHHKOB H3OBITOYHOTO NABIEHHS, PA3perkKeHHs, JABICHHUS-
Ya3PEKECHUS NIPH H3TOTOBJIEHUHU [IOABEPraeTcs THAPaBINYECKIAM HCIBITAHNAM JABIEHUEM B 3aBHCUMOCTH OT
:TO BEPXHETO Ipejienia u3MepeHuil, Ho He MeHee 4 MIla mo AT'BP. 408854.001TV.

8. MapxkupoBKa BBIIONHAETCA B cooTBeTcTBHE ¢ Bujamu W, I, I, cBopounoro ueprexa
AT'bP.406239.001-33 CE:

- HaMEHOBAHUE CTPAHBI, IJI€ U3TOTORIIEHO TEXHUIECKOE CPENCTBO;

-a 6, 1,8 14,6 X, ¢, T, ¥y, §, — B COOTBETCTBHH ¢ KOJOM 3akaza mo AI'BP.406239.010TY,
K — TOJILKO JUIs IpeoOpasopatesiell ¢ TEXHOMOTHIECKOR TpupaboTKON, K — 3aBOJCKON HOMED M3IEUs, T —
MECSII] U3TOTOBJICHHS, M — I'OJ HM3TOTOBIECHHSA, H — cTeneHs 3ammtel P54 wmum IP67 mo ['OCT14254, m —
»Gosnadenue cepruukara, 10 - CHEHHANBHBIY 3HaK B3PBIBOOE3ONACHOCTH, s — OCO3HAYEHHE OpraHa
epTuduKaIng.

9. IlmoMOupoBanue (CTONOPEHME) KPBIIEK OCYIIECTBIETCS Ha MECTE SKCIUIYATALEM MOCHE OKOHYAHWS
ACHTAXKE ¥ HACTPOHKHA.

10. Montaxx  xabenpHOro  BBOJA  OCYWIECTBISETCS B COOTBETCTBAM ¢ TpebOBAHMAME
"OCT IEC 60079-1.

11.  Oukcanys xabenbHOTO BBOJA U 3aTTYIIKH OCYIIECTRISETCS HA TpEIPUATHN-H3TOTOBHTEIE.

Pucynox I'.1

Ll
D



[Tponomxenue npunoxesus [’

OctanbHoe Ha pucynke I'.1.

Taftarasn
Cravas 12XNISHIOT
FO0T 3949 ‘-.\

[y Ny

Pucynok I'.2

Mogpenua 1141, 1151, 1161, 1171, 1341, 1351 (cm. pucyrok I'.1)

H(2:1)

S

i

Mesfipaun
.., TommHna 0.22 min
BTYTOCTIVR07-91

NISHIOT

o~

Pucymox .3



Iponomxenne npuioxenus [

Mopenn 1141, 1151, 1161, 1171, 1341, 1351 (mponosmxenue, oM. pucyrok 1)

HQ:1) H@:D

MoxGparn
Toraa G.14 min

‘*‘I

o

19 1OCr19807-91

Pucynox ['.4

Mopemu 1041, 1051, 1061, 1050, 1060, 2050, 2060, 1150, 1160, 2150, 2160, 2170, 1350, 2350 (cm.
pucyrok ['.1)

MewSpan
toru,0.22 min
BTY TOCTI9807-91 £

K/iq:wc’agmu;ﬂ b
0,14 min

BTY TOCTI9867-91

e, BT
FOCTI9807-91

Pucynox ['.5



[Tpomomxenue npunoxenus [

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

Pucynox I'.6

OcransHoe Ha pucynke 1.1,

Ly

- L2 TOCT 23075

Jwes 35-

Pucyrox I'.7

42
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1Bz db IIC T6..T5 Gb X, IP8Y
T6 —B1°CLLag+80°C T8 —81°C<tag+70°C;

| |
|

b
o | n

Mponomxernue npunoxenus [

I

B}

ClB~SMART-Exia~ o)~ |

Nel x| L7

OEx ia 1IC T6..T5 Ga X, 1P/

T8 ~B1°C<ta+80°C TH ~81°Cglag+70°C,
i U128 H<1000A, Cici0sP i< 0,1 e, Pi<0,058m

v 4 |

| n 1

0Ex db+ia IIC T8..T5 Ga X, IP8Y
T6 —61°C<lag+60°C TS —61°C<ia<+70°C

[Tpunep mapxupobyu:

P AC HIK BHI"
COB-SMART~Exia~[1/1-1430-02-9I1~
t10-015-40xlla~25~0832-V/~+HART-K02~11-H
NeQ00016  03.18 =

™
i

\ 5 g
0 ! 77 ;
I
PO A0 'HIIK BuO”
C/IB-SMART-
T e

P® A0 "HIK  BUI
CIB-SMART-Exdia-{c - 0]~

. I 1 { . s
el—xl—uli—cl- m —=Hyi—=lpl—
i i ! L i T H

Tpusep maprupobyu:

PO A0 HIK BYIl"
CLAB~SMART-Fxd~ 111 -1430-02-311~
t10-015-40xTla 250832/~ +HART-K02-Ti-H
Ne(00012 0218 =

Octanproe Ha pucynke [.1.

[Ipunep mapxupobiu:

P® A0 HIK BAT
CIB~SMART-Exdia~/11~1430--02-2l-
110-015~40xTla~25-0832-V-+HART-K02-T1-H
Ne(00026 0218 =

Pucynox I'.8 MapkupoBKa cepTUQHKAIHOHHEK 1 00BEKTOBBIX TabIndex




Iponomxenwue npunoxxernus I

Koanno

AN
rey
e
Py
&
=
. =
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BITEROR

1 MdxSuops :
Waita 4 pepit.craan A2 DIN

A2 DINTYRS
DIN 278

i
Ourpre M Snepuw.crans
dog 4 peparerate A2
Cronopenne AeoxTs

Crewios
C 223308 w1 STOCTIO3 6278

Pucyrox I'.10
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BspeiBoonacnas

Hpunoxenne JI

(obs3arensHOE)

Cxema BHemHHuX 31exkTpuyeckux coenunennii CJIB-SMART-Exd, CAB-SMART-Ex u
CIAB-SMART-Exdia

BsprisoGesonacuas

30Ha Jnaus 30Ha
+ITuranne CBA3H
1O —— O+ BJiok O [Turanue
CJIB-SMART-Exd 2 O O -  mHTaHud g: —Re
30 +Beixon O +Brxon O ‘

Prcynoxk [I.1 — CxeMa BHEIITHHX 3JTeKTPHYECKUX COeNUHEHn IpeobpasoBaTeneit
CIIB-SMART-Exd

BapsiroonacHas

JInuus
CBSI3H

30Ha
1O +Ilutanne
CJIB-SMART-Ex (Exdia) 2 O -ITuranne
310 +BbIxos

BspriBobesonacuHas
30Ha
S
O+ . © Iuranue
HckpobesonacHell o4 — o
- 4
OJIOK NIUTaHUd —RH
© L
O +Brixon O

Pucynox [I.2 — Cxema BHENIHHX 3JIEKTPHUIECKHX COSMHEHuUH TpeobpazopaTeneit
CIB-SMART-Ex, CIIB-SMART-Exdia



Ipunoxenune E
(obs3aTenpHOE)
Hacrpoiixa npeobpazoBareiieii HaBeHEHS ¢ MOLYeM HHIMKANH

B maHHOM NpHIO)KEHHHU IPHBeIeHa HHGOPMAIHS O OATOTOBKE K SKCILTYATAINH, PEKUMAX paboThI
npeobpasoBarelis JaBICHUS ¢ HHIHKATOPOM MIPH SKCIUTYaTaIlHH.
YcnoBHBIE 0003HAYEHUS:

—— MakCHMaJIbHBIH BEPXHUH IIpeiel] H3MEPEHUH;
max

Pp— BepxHUil Ipeaen U3MEpPEeHuii;

Py — HOKHUHR TIpejien u3MepeHuit;

dP — nnana3oH u3MepeHHil naBieHus oT Py 1o Py (171 Beex npeoOpasosateliell NaBIeHus, KpoMe
JVIB).

1 Konrpo/p HacTpoiiku mapaMeTpoB mpeobpa3oBartesieil TaBieHust

Jlna moAroToBku mpeodpasoBaTesid JABICHHS K OKCIUIyaTalWk OCBOOOJUTE JOCTYI K KHOIIOYHBIM
HEPEKITIIOYATE M MOy MHAMKAIHY, OTBEPHYB NIPO3PaYHYIO KPBIIKY Ipeodpa3oBaTeis AaBICHus.

Onepanys KOHTPOJISI He OKa3bIBaeT BIMSHUS Ha BEIXOIHON CHUTHAT MpeobpazoBaTesid JaBIeHHs.

Ilepevenb KOHTPONMpPYEMBIX IIapaMeTpOB IIpeodpa3zopaTtelist HaBICHUS, DPEXHUMOB HACTPOEK U
CHUMBOJIOB, OTOOpaXaeMBbIX Ha IMCIUIee MHAUKATOpa, ykaszaH B Tabmume E.l. Bpibop KOHTPOIHpPYEMOTro

IapaMeTpa OCYIIECTBISIHTE IOCHEeAOBATEIFHEIM HAKATHEM KHOIKH «@'» (Ip# mEepBOM HAXaTHH C
VIEPKAHUEM B HAKATOM COCTOSHMM HE MEHEe 3 CEeKyHI), IPY 9TOM Ha JUCILIee HHIUKATOpa 0TOOparkaroTcs
COOTBETCTBYIOIIME NHQPPOBBIE 3HAUEHUS YCTAHOBIEHHBIX KOHTPOIMPYEMBIX I1apaMETPOB MM CHMBOJIOB
pexumMoB Hactpoek (Tabmmner E.1-E.4), coxpamsempie B Tedenue 10 CeKyH[, €CliM HE NPOU3BOIUTC

CIENYIOlee HAKaTHE KHOTIKH « V.

Brrxon w3 pexuMa KOHTPOJS HACTPOEK IapaMeTpoB Mpeobpa3oBatelis JaBIEHHS NPOUCKOIUT
aBTOMAaTUYeCKH Hepes 10 cexyH[ OT TOCIeNHErO HAXaTHsI KHOKHA.

Mepuanre CHMBOJIOB HHANKATOPa PEXUMOB TabIHIE! E.1 CHTHATH3UPYIOT O COCTOSHAY BXOKIECHUS B
PEXHM H3MEHEHHS TapaMeTpoOB HacTPOHKY.

HoBplll IHKI KOHTPOJS HACTPOEK MapamMeTpoB MpeobpasosaTeis NABIEHUS BCErjia HAYMHAETCS C
KOHTpOJI peskuma 1 B rabmuune E.1 (ABromMaTuyeckas ycTaHOBKA HYJIEBOTO 3HAYEHHS JABIICHN).

-3

KHOIIKa U BXOJa | ABIOKCHHIA 110 MEHIO U
H3MEHECHHUIO HHCa

g

KHOITKA JIJIS BRIXOAA M3 MEHIO 6e3
COXpaHCHUA HACTPOEK, BEI@OP HOJIOXKEHYA
HU3MEHACMOTO 9rcia

0>

KHOIIKA JUIS BBIXOJIZ B PEIaKTUPORAHUE U
COXpaHeHys HOBOH HACTPOWKY

Buermmn# BHJI HHIVKATOPa U Ha3HAYEHNE KHOIIOK




Iponomxenue npunoxernws E

Tabnuuma E.] — PexxuMbl HaCTPOEK W CHMBOJIBI HH/IMKAIHY [1aDAMETPOB

Homep - C
e aNMEHOBAaHNE PeKUMAa HMBOJIBI Ha
pexuMa ep Ipumeuanus
HACTPOKH HACTPOHKU HHIHKATOpE
ABTOMaTHYECKas! yCTaHOBKA HYJIEBOTO «MepriaauemM» TeKyIIHuX
1
3HAYEHHUS JaBJICHUS €IMHUI] H3MEPEHUST
EnuHuIB U3MEPEHUS WK POIEHTH! OT «Mepuanuem» TeKyIIuX
2 N
Jyarna3oHa U3MepeHut €IMHUI] U3MEPEHHUST
Mepuanue MexIy
cuMBosoM —dP- u
YcTaHOBKA BEPXHETO Mpeesa TEKYIIHIM
3 .
(mnanazona) n3Mepenutt (dP) YCTaHOBIICHHBIM
BEPXHUM MIPEIETIOM
H3MEPEHHUS
Mepiuiaaue Mex Iy
cumMBooM —HIT-
4 YCcTaHOBKA HIDKHETO MIpeea TRy
(mmamasona) usmepenwii (dP) Y
YCTaHOBJIEHHBIM
3HAYEHHEM
02¢; O4dc
5 BrI00p BpeMEHH YCTAHOBIIECHHUS 0,8¢c; 1,6¢; Bpewms ycranoBnesus ¢
(ZeMIIpHUPOBAHUS) BEIXOHOTO CUTHATIA 32¢; 6,4c; | «MepUaHHEM» IHUCILICS
12,8 ¢; 25,6 c;
Br160p XapaKkTepHCTHKY BBIXOIHOTO
6 cursana (npsamas JTuHeHHasd, 4. T s
KOPHEH3BIIEKAOIIAS, HHBEPCHAS e P
?
JvHeHas)
VHKanmst peskxuMoB
7 Kanubposka KanubpoBKH B
tabnune E.2
Ycranoska PIN — koza Ha 3amury
8 H3MEHEHHS TAPAMETDOB «Meprianye) CHMBOJIOB
9 Bosspar K 3aBoackuM HacTpoiikam «Mepuanuey) CHMBOJIOB




Ta6numna E.2-— CuMBOIB HHINKALUE PEKUMOB KATUOPOBKH

Hponomxenne npunoxxenus E

Honmep

HanmenoBanue pemxuma CumMBoJsl
pesRuMa Hpumeaanusn
KaIubpoBKHI Ha HHIUKATOpe
KaTHOPOBKH
KanubpoBka HAaYaTHHOTO 3HAYCHHUS
1 BBIXOJHOTO curnana [JATI
(xamubposxka «myms» 1TAIT)
KamibpoBka KOHEUHOTO 3HAUCHS
2 BEIXOAHOTO curraana AT
(xanubporxka «HaxioHa» LTAIT)
3 Kamubposka «amyms»y AL —
4 Kamubporka nuanazona usmMepeHuit

1peoOpazoBaress NaBIeHus




ITpomomxenue npunoxenus E

1.1 ApromMaruyeckas YCTaHOBKA HYJICBOI0 3HAYCHIS HaBJIeHuA

Bummvanue! Oneparys ' ABroMaTHIecKasi YCTAHOBKA HYJ/I€BOr0 3HAYCHHS JaBjeHus "
BBIITOJTHACTCS IIPY NABJICHHY Ha BXOJIE B JATYHMK, PABHOM HIDKHEMY IIpeJieNly H3MepeHus (HyJIeBOMY
U30BITOUHOMY NABIEHHA Ul BCEX JATIHKOB, KPOME JATIUKOB abCcomoTHOTO nainenus). Onepamnus
SKBHBaJICHTHA onepanuu xkanudposku Hyns AT no n.1.7 npunoxenns E.

Onepanyro HaCTPOUKHU OCYLIECTBIANTE B CAEAYIOIIEH TOCIEN0BATEIBHOCTH:

- HOKMUTE Ha KHOIIKY « V'» U yIep:KuBaiiTe ee He MeHee 3 cekyHz. (pexkum 1 Tabiuie 1).
Ha unnukatope otoOpaxkaercs MepLarolee TEKYINee 3HAYCHUE JaBIeHHs.

- JUIS YCTaHOBKH HYJEBOIO 3HAYEHHS BBIXOJHOI'O CHUTHAJIAa HAXAaTh KHOIKY <<%?5‘». YcranoButes
HYJICBOC 3HAYCHHE JABJICHHS M IIPOU30MHIET aBTOMATHHYECKUH IEPEeX0] B PEXHUM H3MEPEHUS BXOIHOIO
JIABJIEHUS.

Ipumeuanue:

Ecnu He mpousBoguTE HY KaKux NeHCTBHH (Ha)KaTHs KHOIOK), TO Yepes 10 ceK. IpOrCXOmuT

ABTOMATUYECKHI [IePEX0]] U3 peXUMa YCTAaHOBKY HYJIEBOTO 3HAYCHHUS B PEIKUM H3MEPEHUSL.

1.2 Pexum Boibopa equHuN H3MepeHUA
HaskaTb 1 yIep)XuBaTh He MEHee 3 CeK. KHOTIKY <<{>»4

ITocnenopaTenpHO HAXHMATE KHOIIKY (({}» A0 IOSBJICHI CICAVIOINHX CHMBOJIOB!

Kuonkoi <<(&>>HPOHSB€CTH BXOI B PCKUM DEHAKTHPOBAHWA CAHHNUIL H3MEPEHU.
Ha HHIVKATOPC HAaYMHAET MCPLAaTh padee YCTaHOBHGHHBIﬁ CHUMBOJI SIVHHAIL U3MEDCHNA.

Hasxmmvas KHOIIKY <<<}>> V3MCHUTL €IVHHULY U3MCPCHUS.

Kuonxoit <<?lg>>coxpaﬂﬁrr> BBIODAHHYIO €JMHHIY H3MEPEHHS.
CHMBOJI €JUHHUIIBI H3MEPEHNUS II€PECTACT MEPIATh.

KHonko# « V' » IPOU3BECTH IIEPEXOJ] B CIENYIOUINY PEMUM MEHIO UK KHOTIKOM <<{}'>> IIPOU3BECTH BRIXO B
PEIKUM U3MEPEHUS.
Hpumeuanue:
Ecny ve Ipou3BOINTE HE KaKux JeHCTBHN (HaxaTHs KHOIOK), To depes 10 cex. mporcxoauT
ABTOMATHYECKUH IIEPEXO U3 PEXMMAa YCTAHOBKY €MHUIT U3MEPEHUs (¢ COXpaHEHUEM ToCenue
HACTPOUKHM) B PEXXUM H3MEPEHUS.

1.3 Yeranosxa Bepxnero npepena (quanasona) usmepenns (BIIE)

Hawxars w YIACPXHMBATE HC MECHEE 3 cex. KHOIIKY « Kf? .
J,
HOCHG}IOB&T@J’EBHG HaXVMaTh KHOIKY « vV » OO MOABJCHEA CICOYIOIIHK CHMBOJIOB!
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Ipumeuanue:
Hpoucxomur Mepuanue MexIy CEMBONOM -dP- U TEKyIIUM yCTAHOBICHHBIM 3HAYEHHEM BEPXHETO IIpeena

N3MECPCHHA.

Kuonkoit <<§3»nponzsecm BXOJ B peXXuUM penakTupoBanus BITN.
3Hadenue Tekymero 3Hauenus BIIW naunnaeT Mepuars.

Kuomnko#t <<{}>>Bbl6pa’fb Hopoe 3Hadenne BIIY u3 crannapTHOTO psima Wim nepeiTh K YCTaHOBKE
HECTaHJAPTHOrO IHara3oHa H3MEPEHHs.

Jins coxpaneHHs BRIOPAaHHOTO 3HAUCHHS HEOOXOIUMO HAXKATh KHOIKY <<5%>>.

IIpoucxomuT nepexon B OCHOBHOE MEHIO.

Ecnmu HeoOX0auMo yCTaHOBUTE HecTaHIapTHOE 3HaueHue BII, To moce oKoHYaHuS CTAHAApPTHOTO PAfa Ha
UHJMKATOpe 0TOOPaskaeTcsl BCe HYJIERbIE HE MEPIAIOIIHe 3HAYEHYS.

Jlns Bxona B IOAPEXXUM peIaKkTHpOBaHus (YCTAHOBKH) HecTaunapTHOro 3navenus BIIM reobxommmo

Ha)KaTh KHOTIKY « 25y,
Ha napukaTope HaYWHAET MEPUATE MEPBBIA paspsil.

Kronxoi «{}» H3MEHHTH 3HadeHue paspsaa ot 0 1o 9.

Kuonxo# «{}» OCYIIECTRIIIETCS NIEPEX0 Ha Clenyomui paspan. [Tocne nepexona

IOCIIEAHETO paspsaia HauuHaeT MEepLaTh «pas3eNuTeNnbpHas ToUKay. IoI0KeHIe TOUKH
H3MEHSIETCS KHOMKOH « 1. )
Jlis coxpaHeHns yCTaHOBIEHHOIO HECTAHIAPTHOTO 3HAUCHIST HEOOXOMUMO HAXKATE KHOIIKY «Ei?».

Eciin 3na4enye He HY)KHO COXPaHSATh, TO HEOOXOMUMO HAKATh U YIEPKUBATh HE MEHEE 2 CeK KHOIKY <<{F'».
[IpoucxoauT Nepexos B peXXuM OCHOBHOIO MEHIO.

1.4 ¥Ycranmopka HIDKHero npeiesa (Quamasona) mmepenus (HITH)
i

Haxars ¥ yuepKuBaTh He MEHee 3 CeK. KHONKY « Vv ».
JL
[MocneoBaTeNsHO HAKUMATE KHOTIKY « v » 10 TIOSBIEHHS CISIYIOMIY CHMBOTOB:

ITpumeyvanue:
[TponcxonuT Mepranye Mexy cuMBOJIOM -HIT- o TeKyIuM yCTaHOBICHHBIM 3HAYCHUEM.
. oty
BxoJ B pexnM pelaKTHPOBAHKS HIKHETO [Ipefielia (IUanazona) HaMepenns OCyIIecTBIETCS KHOIKOMH «%
». Ha naaukaTope HaunHaeT MePIaTh NepBhiil paspa.

v
<
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Kuonkoit <<{>» H3MEHHUTH 3Ha4YeHne paspsna ot 0 1o 9.

KHomnko#i «@» OCYINECTBIAETCS IEPeX0] Ha cieyroumi pasps. [locne nepexona nociennero paspsia
Ha4MHaeT MepLaTh «pa3IeIuTeNIbHas TOUKa.

[TonoxxeHne TOYKH H3MEHIETCS KHOIIKOM <({}>>.
IIJIS{ COXPAaHCHHMS yCTaHOBJICHHOTO HECTAHAAPTHOI'O 3HAYCHHA H€O6XO,ZII/IMO HaXaTb KHOIIKY ((Ei?)).

Ecnu 3Ha49eHne He HY)KHO COXPaHITh, TO HEOOXOIUMO HAXATh U YISPKUBATh HE MEHee 2 CeK KHOIKY <<{}>>.
ITporcxo T nepexon B pekUM OCHOBHOTO MEHIO.

1.5 Bribop Bpemenu ycTaHoBJeHUs (MeMI(GUPOBAHYN) BLIXOJHOI0 CHIHAIA
HasxaTp 1 yIepXuBaTh He MEHEE 3 CeK. KHOTKY « V ».

IlocnenoparenbHO HAKUMATE KHOIKY «\r}» JI0 TIOSIBJIEHHS paHEe YCTaHOBJIEHHOIO 3HAYEHUS BPEMEHH
YCTaHOBJIECHHUS (IeMI(QUPOBaHIS) BBIXOIHOIO CHIHANA

Bxons PEXUM PENAKTHPOBaAHUS OCYIIECTBILIETCSH KHOIIKOH ((E):\l):}» 3HaueHpe BPEMEHH Ha"YMHACT MEPIIATh.

el
siplped shlyt

VisMeHeHvVe 3HAa4YEHHS BPEMEHH U3 Psijia 3HaYeHUH KHOMKON <<{>».

Kuomnko#t «5&3» COXpaHHuTh BEIOpaHHOE 3HAUCHUE. 3HAUCHNE BPEMEHH M1EPECTasT MEPLAaTh.

Ilepexon B crenyromuit peskxuM MEHIO — KHOIIKA «&».

Brmxon s PEXUM HM3MEDCHNA — KHOIIKE (<<}>>.

1.6 Bribop xapakTepHCTHKH BBIXOJHOrO CHrHaja (apsiMas JUHeHHA%, KOPHEH3BJEKAIOIIad,
UHBepCHad JuHelHad)

Haxate 1 yIepxuBath He MEHEE 3 CeK. KHOIIKY <<{}>>.

HOCH@I{GB&TSHEHO HaXHMAaTh KHOHKY«{}» [0 TOABJICHUS paHee }/CT&HOBH@HHOI& XapaKTCPpHCTHKH

BBIXOJHOTO CHTHaNA:
W O [ [
HpsMas JiMHelHas, KOPHEeU3BIEKaIOmas Wl HHBEPCHAS TnHeHHas LR

of
Bxons PEXUM DEHAKTUPOBaHUS OCYIIECTRIIASTCH KHOTIKOH ((?»?}). 3HavenHne XapaKTCPUCTYIKHU HavuuHaeT
MEpUaTh.
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VI3MEHUTH XapakTEepPHCTHKY KHOIKOM «{}» BRIOMpad U3 pna - o ke o {

o sy

Kromnkoi <<§Q?» COXPaHHUTE BEIOPAHHYIO XapaKTepHCTHKY. CHMBOJ HepecTacT MepLAaTh.

ITepexon B CIERYIOMHAH PEIKHUM — KHOIIKE « V ».

BBIXOI( B PEXUM HIMEPCHUS — KHOIIKA « {}».

Ipumeuanue
Pacuemnvie 3navenus 6uixo0Ho20 cueHaia 0ia  npeolpasosamenei Oasienus ¢ QyHryueil
npeobpazoeanus 6X00HOU USMEPACMOU GeAUYUHbL 110 3AKOHY KEaOPAMH020 KOPHA ONpedeisemcs Ho

Gopmyne

I=1,+U,-1,) |
LU -1 VP

20e P — 6x00Haa usmepsemas eiudund,
P — sepxnuit npeden usmepenuti,
8

I — mexyugee sHavenue 6bIX0OHO20 CULHANLA,
I, I — coomeemcmeeHHO GepxHee U HUJICHEE npedeibHble 3ZHAYCHUS GbIXOOH020 CUPHALA
4] H

npeobpasosamens oasneHus (015 npeobpazosameneii 0asieHus ¢ bix00HbiM cueHanom 4—-20 mA — I =4 mA,
H

1 =20mA), npu 3mom HA HAYATLHOM YYACWKE XAPAKMEPUCUKY npu 3nadenusx oasienus P<0,0204P

8 8

JONyCKaemes NUHeUNAs 3a6UCUMOCDb. Pacuemusie 3HAYenUs 6bIXOOHO20 CUZHANG HA SWOM VUACHIKE
onpeoensiomes no opmyine

g H

Y| Ny

e
eoe P, PQ 1, ]6, ]} = 1m0 Jice, 4mo 6 Gopmyne (1).

1.7 Kammu6porka
Ipumeuanue — Kanubpoexa npeobpasosamens 0asienus — YCmano6ienie moYHo20 cOOmEencmeus
(npu nomouu 06pasyoELIX cpedCcms NOBEPKIL) HAYANBHOZO 3HAUCHUS GbIXO0H020 CUSHANA npeobpazosameneil
0aeNIeHUs HUIICHEMY Npedeity UsmepeHull PH uny, 014 npeobpasosameneil oasnenus [JHB, sepxnemy npedeny

uzmepenuil paspesicenus P () U COOMBEMCMEIUE KOHEUHO20 3HHCHUA ELIXOOHO20 CUSHANA NPeobpa30samens
of-
daenenus sepxiemy npedeny usmepenuil P, unu 011 npeobpazosameneii oasnenus [JHB, sepxneny npedeny
é
uzmepenul u3bu1mouno2o oasnenus P .
8

B mpouecce skcnnnyaranyy npeobpasosarteneil IaBieHHs 110 MEPEe HEOOXONUMOCTH (HalpHMep, IpH
MPOBEACHNUN MEPHOAMYECKON TIOBEPKH) CIEAYET MNPOBOAUTE KaJIHOPOBKY B COOTBETCTBUU € [aHHBIM
pazIeoM.

Jnst xaymbposky nipeobpasopaters MaBICHHS cOOPaTh CXEMY ¢ IIONKIIIOUEHHEM 00Pa3IOBEIX CPEICTR
3a/laBvsl JABICHUS ¥ KOHTPOJIS BRIXOIHOIO aHAIOTOBOI0 CHTHANA 110 METouKe ToBepky MIT 95-221-2013.

IorpemnocTe KanuOpOBKY B TOHUKE, OIpeieiseMas CYMMAapHOW IOTPEIIHOCTRIO IIPUMEHAEMBIX
00pasoBEIX CPENCTB, HE JNOTDKHA IPEBBIIATs 1/3 morpennocty npeoGpaszosaTesis JaBlIcHH.

Haxars u YIACDKYBAaTh HE MCHEeC 3 cex. KHOIIKY <<{}>>.

v
IocnenopaTeabHO HaKIMaTE KHOIKY « ¥ » 10 TOABICHYS CHCHYIOMINX CHMBOJIOB!

Wh
[
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Bxoz B pexxuM KaTMOPOBKH OCYINECTBIIETCS KHOIKOH <<€1?».

Br16op nyHKTOB KanubpoBKy U3 psiaa 1o tabnune E2 ocylnecTiseTes KHOIKOH «{}».

Kanubposka HauanbHOro sHa4eHN BhIxogHOro curnaia AT (kanubposka «uyas» [TATT)
Ha unnukaTtope oToOpaskaeTcs CUMBOJ:

Kronxoit <<C§3» IPOM3BOAUTCS BXOJ B PEKUM KaTHOPOBKY HAYATBHOI'O 3HAYEHHS
Bpixonuoro curnana LIATL CumBon HaumHaeT MepLath.

Kronkamu « V' » (YMEHbIICHHE) HIIH «‘{\f» (ysemuuenue) Beixonuoro curuaia AT, yeranosuts tpeGyemoe

3HaYCHHE BBIXOJHOTO curaana 4 MA o obpasnosoMy npubopy. CoXpaHuTh 3HAYEHUE KHOMIKOH «
IHpumenanue — Ilpu xanubposke HavaibHo20 3HAYEHUS MOKO8020 6b1x00a 4 MA eapanmupyemcs
nacmpoura ne xysice 0,02 % om duanazona usmenenus: 6bIx00H020 CUZHAICL.

Kanubposka xoneunoro suagenust oixogHoro curaana AT (kanubposka «naxaona» [IAIT)
Ha unguxaTtope 0To6paXkaeTcst CUMBOIL:

Kuomxoit <<€i?>> MPOU3BOAUTCS BXOJL B PEXKUM KaluOPOBKU HaYalbHOTO 3HAYEHUS BHIXOJHOIO CUTHAA
LAIL CuMBoJI HaUHHAET MEPIATE.

Kronkamu « V' » (YMeHBIIEHHE) WK <<“1/} » (yBenm4enue) BeIxonHoro curnana L{AIL, yeranosuts Tpebyemoe

3HAYeHHE BRIXOJHOTO curHaia 20 MA 1o obpasroBomy mpubopy. CoOXpaHuTs 3HAYEHHE KHOTKON «E':.?».
Ipumeuanue: Ilpu xanubposxe romeunozo suavenus moxa 20 MA eapaumupyemcs mouHocHw
nacmpouxy ne xysce 0,02 % om ouanasona uzmenenus 6bix00H020 cusHald.

Kannbposka «myas» AL
Ha wanuxatope otobpaxaeTcs CHMBOI:

Buumanue! Onepanus "Kamubposra «ayism» ALIL" BeuionHseTcs IpH JaBieHAN Ha BXOJE B JaTUUK,
PaBHOM HIDKHEMY NIpefieliy U3MepeH¥s (HyIeBOMYy M30BITOYHOMY JaBNSHHUS JUT BCEX ATUHKOB, KPOME
J@TIUKOB abCOMOTHOTO fapienus). Onepariys SKBHBaNeHTHA onepaiuu o m.1.1 npunoxerns E.

Knomnxoi <<Z:3>> TIPOU3BOIAUTCS BXON B PEXUM KaTuOpoBKy «Hysy AL
Ha vnpyKanyuy HaukHAeT MEPUATh TEKYINEE 3HAUCHNE NABICHHSL.

Kronko# <<§m » MPOU3BECTH aBTOMAaTHHECKYIO KanubpoBky «myismy ALITL
Ha m3mepuTensHoM npudope NOHKHO YCTAHOBUTRCS 3HAYEHHE TOKA OIH3KOeE K 4 MA.
ABTOMATHYECKUH BBIXOJ B TTOAPEIKIM KaTHOPOBKH.

h
Cd
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Kanubposxa ananazona uzmepennii
Ha mnmuxaTope oTo6pakaeTcs CUMBOII:

Buumanwue! Ilepen BrInoIHEHHEM Olepanuii HeoOXOIUMO POBECTH KanubpoBKy «HyLs» ALITL
Ha Bxone npeobpasopareis JaBIeHAS HEOOXOIUMO YCTAHOBUTE 00pa3iioBoe JABICHHUE, PABHOE
YCTaHOBJIEHHOMY dP B yCTaHOBIEHHBIX €IMHUIAX H3MEPEHHUS.

Kaomnkoi <<Q!u?» IIPOH3BECTH BXOJ B PEKUM KATHOPOBKU AHAIIA30HA.
Ha uHI¥MKaIMK HauHHAET MEepLATh TeKyIlee 3HAYEeHIE YCTAHOBIEHHOTO JaBIeHHA.

Kuomnkoit «i%’» IIPOM3BECTH aBTOMATHUECKYIO KaTHOPOBKY JHana3oHa.
Ha m3mepuTtenpHOM npubope MOJDKHO YCTAHOBHTEHCS 3HAYEHUE TOKa Giuskoe K 20 MA.
ABTOMAaTHYECKUH BBIXOJ B ITOAPEIKUM KaTHOPOBKY.

BrIXoZI B OCHOBHOE MEHIO — KHOIIKA « 1H».

BBIXO]I B PEXKHM H3MCPEHUS - HAXaTh 1 YICPXKHBATh HE MCHEE 2 cex KHOIIKY ((’1/}».

1.8 Ycranorka PIN — xona Ha 3amuTy u3MeHeHUS aPAMETPOB
Haxxate 1 yIepKuBaTh HE MEHEE 3 CeK. KHOMKY « Y ».

HOCHCHOB&TCHBHO HaXXUMAaTh KHOIIKY «{}» JO HOABJICHUA CIENYIOIIHX CHUMBOJIOB!

Bxons PEXHM OCYLIECTBIIETCA KHOIKOH <<<[J:3>>.

Ecmu PIN-xoI He yeTaHOBMIEH, TO HAUMHACT MEPLATH CHMBOII

Ecmu PIN -xoz yeraHoBJ/IeH, TO HAYHHAET MEPIATE CHMBOII

a. PIN-kox He ycraHoBen

Bxon B pesxum yerarnoBku PIN - ko2 Ipou3BOINATCS KHOIKOK « ¢y
Ha unpukatope HauuHaeT MEPIATH TIEPBLINA paspsii:

A
VamenuTs 3Ha9eHwEe OT 0 10 9 KHOMKOM « 1.

Ilepexon k cnenyomeMy paspsiiy IPOU3BECTH KHOIKON .

By
Coxpanuts BRefieHHbIH PIN - %o KHOMKOR «qoi’z’».
Ecim 5e06X01uMO0 BRIHTH B OCHOBHOE MEHIO 63 COXpaHeH s 1aposis HeoOX0qUMO HAKATh U YIEPKUBATH

ff’x
HE MeHee 2 CeK KHOIKY «'U. TIpOMCXouT nepexo B MyHKT OCHOBHOTO MEHIO!
P P

H
|
i

6. PIN-xon yeranosyen

) I ke
Bxon B pexxum yetaHosky PIN - koxa npousBoIuTCsS KHONKOR « &5y
Ha pnprxarope HauWHAET MEPIATE IEPBEIH paspsi:

L
=N
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WsmennTs sgavenne ot 0 1o 9 KHOMKOM «{}».

Iepexon K cenyomeMy pa3psny IpOU3BECTH KHOIIKOM <<{>>>.

ITpoussectn BBOK PIN - KOIAa KHOIIKOM « W5 ».
Ecnn BBeIeHHBIN HapOTIb COBIAACT C JAeHCTBYIOUINM, TO HA HHIAHKATOPE BHICBETUTHLCS CHMBOIL:

CBHIETENBCTBYIOMIMN O TOM, YTO KOJ IPHHST M 3aIlUTA CHATA.
ITpu HecoBNameHNU BBEAECHHOTO PO ¢ ACHCTBYIONIMM Ha HHIUKATOPE BLICBEUHBAETCS CHMBOJL:

11 BHOBbB ITOABJIAXOTCH MUTAIOIIHE CHMBOJIBI!

Heo0x01uM0 BBECTH PABIIIbHBIN [APOJIb.
Ecrnu #e06X01aMO BEIATH B OCHOBHOE MEHIO HEOOXOMMO HAXATh U YIEPKUBATH HE MEHee 2 CeK KHOTIKY «

{}».

BHUMAHUE!!
3amuTa BHOBE HAYHHAET XeHCTBOBATE, KAK TOJIBKO IPOU30NIES BBIXO] B pekuM usmepenus. [
TOr0, 4TO OBI MOJHOCTBIO CHATH 3aLIUTY HeoOXoIuMo BHavase BeecTd PIN - ko1, BHOBE 3aiiTH B IYHKT

¥ YCTaHOBUTH 4-€ HYyJIA.

1.9 Bosspar k 2aBocknM HacTpolixam

‘?
Haxate 1 YHCPXKHBATE HEC MCHEE 3 cex. KHOIIKY <<{1/ ».

,
HOCH@L{OB&T@HBHO HaKVMAaTh KHOIIKY ((v » A0 TIOABJICHUS CIENYOIINX CHMBOJIOB!

b
BXOM B peXUM OCYIIECTBIISETCS KHOIIKOMN « 1S ».
CHuMBOJIBI HAUHHAIOT MEPUATE.
s

Eﬁﬁ BOSBpAaTa K 3aBOJACKHM HangOﬁKaM H€O6XGIZIEMO HaMKaTh KHOIKY « oy,

IpoucxoauT noHEIH nepesanyck mpeodpa3oBaresis NaBieHus.
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2 Pesxum uzMepeHns

Ha jwmcnee mmpukatopa ImpeoOpa3oBaTelss JaBIEHHS B pEXHME H3MEDPEHMs JIaBICHUS
oToOpaxkaeTcs:
a) BeIMYMHA H3MEPSEMOro JaBleHHA B HUQPOBOM BHIE, B YCTAHOBJIEHHBIX IIPH HACTPOHKe
CAMHUNAX U3MEPEHHUS HIIH B IIPOLEHTaX OT YCTAHOBIEHHOIO JHAla30Ha U3MEPEHHA.
[Ipenensl 0ToOpaXkeHUs U3MEPSIEMOTO ABJICHNS B 3aBUCUMOCTH OT HOMHHAIBHON CTaTHYECKOH
XapaKTePHCTHKH NIpeobpa3oBarteis JaBleHns yKa3aHbl B Tabnune E.3.

Tadbnwuma E3

HomuBaibHas cTaTHYECKAs XaPaKTePHCTUKA IIpenesnsi oToGpankenns
npecbpazopaTess TaBJICHUS H3MEpPAEeMOro AABJICHUS
BO3pacTaIomas ot munyc 0,015Pg o 1,1Ps
yOpIBaromnast ot munyc 0,1Pp no 1,015Ps

0) MHIOMKAIMSI CHMBOJIOB Ha JHCIUIEe HHIMKATOpa NpeobpasoBarels NaBIeHHI B pexmmMe
OTKa3a WM BBIXOJ& W3MEPSIEMOro IaBIeHHd 3a Ipejessl, yKkazaHHBle B Tabmuue E.3, cooTBeTcTByET
Tabmuue E.4.

Tabnanunma E4
CHuMBOJIB HA HHIHKATOPE Coaepixanpe pexuma

M3M€pﬂeMO€ nasieHue P BBIXOIHT 3a BerHHﬁ Hpenci,
8

yKa3aHHbIH B Tabiuie E.3

HCPCHOHH@HH& WHIHMKATOPpa BCIEACTBUEC HENIPABHIILHO
BBI6P3HHLIX CHWHNUI U3MEPCHHA

Ortka3s aHaoroBol yacty npeobpa3oBaTesis TaBIeHus

Hapymenre obMeHa MOyJIS HHAMKATOPA ¢ IPpeobpa3oBaTeeM
JIABJIEHYST 110 JTHHUSIM CBSI3H

MSM@@QSMO@ napneHue P BBIXOJIMT 33 HEKHUH npenei,
"

yKazaHHBIA B Tabnuue E.3




Ipunoxenne X
(obs3arenpHOE)
Coucox xoMaHx nporoxojia HART®

1. Komanpga #0 CauTaTh YHHKAILHBIH HIeHTHHAKATOD

Bosepaiaer pacmmpeHHbIf KO THIA YCTPOMCTBA, BEpCHIO, HICHTHOUKAUMOHHBIN HOMep. JTa
KOMaH/la BBIMOJHACTCS YCTPOMCTBAMH, UCIIONB3YIOIMME KaK KOPOTKHE, TaK U JJIHHHBIE GOpMAaThl KaIpos.
Kox tuma ycrtpolicTBa BCerna BO3BpalaeTCs B pacioMpeHHoM TpexOabitHom ¢opmare («254», ID

npoussoautensd, Koa tuma yerpoifcTBa npou3BoauTes).

HAHHBIE B KOMAHIIE

Het

HAHHbBIE B OTBETE

batit 0 "254" (pacmmpenue)

baiit 1 ID msrotoButens (8)

baiit 2 KOZ THIIa ycTporicTra (8)

Baiit 3 9HCII0 mpeaMOysl, KOTOpOE HOJDKHO OBITh B 3alpoce OT Macrepa K
[IOTYMHEHHOMY YCTPOHCTBY (8)

baiit 4 BEPCHS YHUBEPCATBHBIX KOMaH (8§)

ba#T 5 BEPCHS CHENUATN3UPOBaHHBIX KoMaH (8)

baiit 6 Bepcus IporpaMMHOro obecreueHus (8)

baiit 7 BepCHUs IIporpaMMHoro obecrneueHus (8)

Baiir 8 BepcH anmnapatHoro obecneuenwus (8)

batit 9-11 dutaru Qyaxumi yerpoitctaa (8)

KOIbBI OTKJIHKA

0 Het ommbox, ¢BA3AHHBIX ¢ KOMaHIOH

6 Oumbxa xoMaHIB!, CIeNHGUIHON IS JaTYrKa

16 Hoctyn orpannyen

2. Komanga #1 CauraTh NepBUYHYIO NepeMEeHHYI0

HAHHBIE B KOMAHIE

Her

HAHHBIE B OTBETE

Baiit 0 Eauunnel u3MepeHns epBraHoit nepemernoi (8), oGparurecs k
tabsmne XK.1 (Koner ey n3Mepers)

Batit 1-4 ITepeuunag [lepemennas, IEEE 754 (M. Gaiirl, cr. Gait 4)

KOJIIBI OTKJIHKA

0 Hert ommubox, cBsI3aHHbLIX ¢ KOMAaHIOM

6 Ommibxa xoMaup!, crueuUaHON i JaTduKa

8 Ipenympexnerne: 0OHOBIEHHE HE YAAIOCE

16 Hoctyn orpanuyen

3. Komanga #2 Cunrath TOK ¥ HPOHEHT JHANAZ0HA

HUrenue 1IepBHYHOA NEpeMEHHOH Kak TOKa M MNPOLEHTA JuanasoHa PV Bcerga COOTBETCTRYET
BBIKOJHOMY TOKY Ipubopa, BKIFOYas aBapuiHEIE COCTOSHMS U YCTAHOBICHHBIE BENWYMHBL 1IPOINEHT
Juarna3oHa He orpanuyed senuunHaMu Mexay 0 % u 100 %, Ho u orcnexxuBaercs 3a rpaHULAMHI HUATA30HA

PV 1o rpanun guanasoHa ceHcopa (€Cir OHH OIpPEENIEHE).

HAHHBIE B KOMAHJIE

Tox PV (IEEE754), MA

Her

HAHHBIE B OTRETE
batit 0-3

badit 4-7

Iponert nuanazona PV (IEEE 754), en. usmepenus — %

57
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KOJIIBI OTKJIHKA

0 HeTt ommbok, cBI3aHERIX ¢ KOMAHAOH

6 Oumnbxa KoMaHIbl, crieluGUIHON AT JaTIiKa
8 IIpenynpexnenue: 0OHOBICHHE He YIATIOCH

16 Hoctyn orpannyen

4. Komanga #3 Cumrarte 3Ha4YeHHe THHAMAYECKOH NepeMeHHOH 1 TOK NePBUYHOI epeMeHHoH
[Tepsuynas nepeMeHHas COOTBETCTBYET JABICHUIO B YCTAHOBJICHHbIX €UHAAX.

JAHHBIE B KOMAHIIE

Her

JAHHBIE B OTBETE

Baift 03 Tox nepruunO nepemenno, (F), MA.

baiit 4 Enunnier mameperus [lepsuunoif [lepemennoit (8); oM. tabmuy JK. 1
(“EnvHunb! u3MepeHus”)

batit 5-8 ITeppuunas nepemennas (IEEE754)

KOIIBI OTKJIHKA

0 Hert ommubok, CBA3aHHEBIX ¢ KOMAHIOH

6 Omubxa KoMaHIpI, CHeNHGUIHON UL NaTIuKa

8 Hpenynpexaenue: oGHOBICHHE HE YAAIOCH

16 JlocTyn orpaHnden

5. Komanna #6 3anucats anpec onpoca

OTa KoManga 3alWChIBaeT Afpec OHpoca B MOJEBOE YCTPOMCTBO. AMpec HCIOIB3YETCS s
yhpasienus IlepBuunol mepeMeHHOH ¢ MOMOIIBIO aHANOTOBOIO CHUTHANA U OOECIIEeYMBAET BOZMOIKHOCTE
HAeHTH(QUKAINY IpHOopa B MHOTOTOYEUHOM PEXKUME.

Ilepuunas nepeMeHHas BRIIAST HHPOPMALMIO O MPOTEKAIOIIEM MIPOLECCE ¢ MOMOIIBIO aHAIOIOBOTO
CHI'HaJTa, TOJBKO KOT/Ia aJpec OIpoca yCTPOWCTBA YCTAHOBJIEH B HOJb. Koryma aapec Hasmayen oT 110 15,
AHAJIOTOBBIA BBIXOJ HEAKTUBEH M He MNOAXONUT [ OIpejeNieHHs napaMeTpoB mpouecca. Korma
AHAJIOTOBBIN BBIXOJ HEAKTWBEH, AHAJOTOBBIM BBIXOJ YCTaHOBIEH B MuHmMyM; B Craryce mnpubopa
ycranosnen 6ur 3 (“Amanoroseri Bexxon GukcupoBar”), u amapM “BrIXOH 3a rpaHHIBI JUAana3oHa” He
noctyned. Ecim onpammpaeMeii agpec u3MeHeH obpatHo B 0, IlepBuunas mepeMeHHas 10 aHAIOTOBOMY
BBIXOJY BHOBb MOXKET OBITH HCIIOIBE30BAHA IS aHAIi3a [IPOLIECea.

JIAHHBIE B KOMAHJE

baiit 0 Anpec onpoca nprbopa (8)
0 ARanoToBEId BEIXO AaKTHBEH
1-15 ABaIoTORLIH BEIXOM HE aKTHBEH
16-255 HenelicTBUTENLHEL

JAHHBIE B OTBETE

baiit 0 Agpec onpoca npubdopa (8)
0 ABaIOTOBLIN BEIXO aKTHREH
i-15 AHaIOTrOREIH BEIXOI HE aKTHBEH
16255 HenelcTBHTEILHE]

KOJIBI OTKJIHKA

0 Het omuboxK, CBA3aHHEBIX ¢ KOMAHIOH

2 HepeficTaurenbHoe Boljlelierye

5 [Tonyaero CIMmKOM Majlo JaHHbIX
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6 Ommbxka criernmduanas st npubopa
IIpubop BaxonuTCs B pe:KUME 3aLUTEL OT 3allkCH
16 Joctyn orpanuuen

6. Konmanga #11 Caurars YHHKAIbHBIN HICHTHGHUKATOP, CBA3AHHLIN ¢ T3roM

OTa KOManJa BO3BpallaeT PAaCHIMPEHHBIH KOI THIA YCTPOHCTBA, BEPCHIO U HAEHTH(UKAIFOHHLIH
HOMEp mpubopa, BKIIOYAIOMIME T3r IpHOOpa. DTO MOMKET ObITh BBHINOIHEHO, KOTAA IONYYeHBI JTHGO
PaCIIMPEHHBIH, 100 MUPOKOBEMIATENbHBIN afipeca. PacupeHHbli afpec B OTKIMKE WAEHTHYEH anpecy,
IIOJIy4EHHOMY B 3alpoce.

3Ta KOMaHIa YHHKAaIbHA B TOM CMBICIIE, YTO HET HHKAKOIO OTKJIMKA 1O TEX II0p, MOKa He OyIeT
IIOJTHOTO COOTBETCTBUS MEXKIY TITOM 3amIpoca U TaroM npubopa.

Koz ruma yctpolicTBa, BO3BpaIIeHHEI B (aliTax NAHHBIX OTKIMKA, BCETIA HMEET pacIIUpeHHBIH
TpexOaiTHbI#A Gopmar. ("254", ID mpou3BORUTEIS, KO IPpUGOpa, HasHAYEHHBIN ITPOU3BOUTENEM).

HAHHBIE B KOMAHJIE

baitr 0-5 Tor, (A)

JAHHKBIE B OTBETE

baiit 0 Pacmupenue "254" xona tuna npubopa (8)

baiit 1 ID npoussogurens (8)

baiit 2 Kon npubopa, HazHaueHHBIH Npou3BoauTeneM (8)

batit 3 Hucno mpeamOyn, HeOOXODMMBIX Ui 3ampoca OT MacTepa K

[OMYMHEHHOMY YCTPOHCTBY, BKIIFOYAs HeOOXOIUMBbIE JI HHIMKALHA
coobmenus (8)

baiir 4 Pemakupss [OKyMEHTa, OIHCBHIBAIOINETO Y HHBEPCANBLHLIE KOMAHIBL,
3alporpaMMUpPOBaHHbIE B 3TOM pubope (8).

baiitr 5 Penaxuusg cnenudukanuy npubopa, DpUMEHEHHAs B 9TOM IpUbope.

baiit 6 Bepcus nporpammuoro obecreuenus (8).

batir 7 Penaxupms anmapaTHOro o0ecHeueHus (EeKTPOHHBIX KOMIIOHEHTOB), HET

HEOOXOIUMOCTH OTCIEKHBATH U3MEHEHHS HIEKTPOHHBIX KOMIIOHEHTOB (8)
B CIenyIomEeM (opMaTe XXXX.YYYy.

X — peNaKiys annapaTHOro obecreyueHus, 5-0utoBoe 6€33HAKOBOE 1[ENI0E.
y — (uznyeckas peanuzalus CUTHAIBHOTO KOJa, 3-0HToBOE 0e33HaKoBOe
uenoe (Obpatutecs k Tabmume JK.6 "Ousmueckas peanmzaums
CHUTH&JIBHBIX KOJOB'")

baiit 8 ®naru. (8) (Obparurecs k Tabnuue X.5 "Hazuavenns duaros").
Baiit 9 VimenTuuKannoHHsN HOMep npubopa, (24).

KOJIIBI OTKJIHKA

0 Het 0muboK, ¢BI3aHHRIX ¢ KOMSHIOH

5 Iomydeno cIuImKoM Maio JaHHbIX

6 Omubka cnenuduaras mist npubopa

16 Hoctyn orpanmyen

7. Komanpa #12 Cuurars coobmenne
Cuaurats coobimerue, copepxameecs B npubope.
HAHHBIE B KOMAHIE
Her
HAHHBIE B OTBETE
Baiir 0-23 Coobmerne (A)

Ly
)
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KO/IBI OTKJIHKA

0 Het ommbox, CBA3aHHEIX ¢ KOMaHI0M

6 Ommubxa KoMausl, crienuGUIHON IS JaTYnKa
16 Hoctyn orpanuden

8. Komanpga #13 Cuurarts T31, JeCKPHITOD, AATY

JAHHBIE B KOMAHIIE

Her

JJAHHBIE B OTBETE

bait 0-5 Ter (A)

Baiit 6-17 Heckpurrop (A)

Bagit 18-20 Hata (D), cooTBeTCTBEHHO JeHE, MecsIL, rox — 1900
KOIbBI OTKJIHKA

0 Hert o1m6oK, ¢BI3aHHBIX ¢ KOMAHAOH

6 Omubxa KOMaHIBL, CIEMUPUIHON IS JaTUHKA

16 Hoctyn orpanuyen

9. Komanna #14 CunraTe HHOPMALHIO 0 ceHCOpe MePBHYHON NepeMeHHo
Cunreisaercs Cepuitnblit HoMmep cercopa IlepBuunoil nepeMernnoit, [Tpesenst cercopa [lepsrunoit
MEPEMEHHOM, eIMHUIILI H3MEPEHNUS, BEPXHUH, HHKHUHN NpeieNibl CeHcopa.

[AHHKRIE B KOMAHJIE

Her

JMAHHBIE B OTBETE

Baiit 0-2 Cepufiublit HoMep cerncopa (24)

Bafit 3 Kox envnmn nzMepeHns Npeenos ¥ MEHAMATIEHOTO HHTEPBAJA CEHCOpa
(8)

Baiit 4-7 Bepxnuuit npenen cercopa (F)

Bant 811 Hoxauit npenen cercopa (F)

bafit 12-15 MunnMansHE naTepsa (F)

KOJIbI OTKJIHKA

0 Het o1mmmboxK, CBI3aHHBIX ¢ KOMABIOH

6 Ommbxa xoMaHIbI, crenuGUIHON I JaTyuKa

16 HocTyn orpaguyen

Korna Cepuiinplii HOMED CEHCOPA HE HCIOIB3YeTCs I uiaeHTu(uKanuy npubopa wnn IlepBaunoi
HepeMeHHOR, OH NoJvkeH ObiTh ycTamomieH B "0". Jlpyrume mapamerpsl, KOTHA OHYM HE HCIIONB3YIOTCS,
crenyer yeranasnusate B /F A0 00 00, "se umcno", wiwm "250", "me ucnonssyercs".

10. Komanpga #15 Canrate HHGOpMANHIO 0 BHIX0JE NEPBHYHON HepeMeHHol

[To sroft KomManme CUMTHIBAETCS BBIOOPOUYHBIA KOX AagapMOB NEPBUYHON INEpeMEHHON, KOX
NEPENATOUHON QYHKINY, eIUHUIIEl N3MEPEHHS, BEPXHUN W HIDKHMN JMANA30Hbl EPBHYHON IepeMeHHOMH,
BeJIMYMHA NeMI(QUPOBAHUS IEPBHYHON MePEeMeHHOMN, KO 3aIUThl OT 3aIMCH, KOJ HH/MBHIYAILHON METKH
JCTPHOBIOTOPA, CBA3aHHOM ¢ ipubopom miu [lepBuynol nepeMennon,

Jemnrupopanue HCIOTB3YETCS KaK Ui AHAIOTOBOIO, TaK ¥ I (UGPOBOr0 BEIXOMA.

JIAHHBIE B KOMAHITE

Her

JAHHBIE B OTBETE

Baiir 0 Kox BriGopa amapma (cm. tabnuy .2)

BatiT 1 Kon gyaximn mpeobpaszosanus (em. tabnuiry J.3)
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Baiit 2 KoJ enuHun U3MepeHys [Hara3oHa IepBUIHON IepeEMEHHOMR (CM.
Tabmuny XK.1)

Baiit 3-6 Bepxuee 3nauenue quanazona (F)

baiit 7-10 Huxnee 3nauenne quanazona (F)

baiit 11-14 Bennuuna nemnduposanns (cex) (F)

baiit 15 Kop 3amuTet ot 3anucu (cM. tabn. 4)

Baiit 16 Kon metku muctpubrrotepa

KOJ[BI OTKJIHKA

0 Het omubox, CBA3aHHEBIX ¢ KOMaHJION

6 Ommbxa KoMauIbl, CIIeNHGUIHON JUTT JaTUHKE

16 HocTyn orpanudes

IHpumeuanue — Koo sawumvr om 3anucu no ymonvanuio "251" — Hem, (unu "250" —

Hponomxenue mpunoxenws XK

IIHe

ucnonvsyemen”). Huousudyanvuas memra oucmpubviomopa no ymondanuo — ID npoussooumens (unu
"250", "He ucnonwsyemes').

11. Komanga #16 CauraTh HOMepD OKOHYATENHLHOM cGopKn

HAHHBIE B KOMAHJTE

Her

AHHBIE B OTBETE

baiit 0-2 Howmep oxonuarensnoit cbopku (24)

KOJIbI OTKJIHKA

0 Het ommboK, CBI3aHHBIX ¢ KOMaHIOM

6 Omubxa xomMasp, crienuGUIHOR I JaTynKa
16 Hoctyn orparmyaen

12. Komanpa #17 3anucate coobuenue B npubop

JAHHBIE B KOMAHJE
baiit 0-23 Coobienne (A)
JAHHBIE B OTBETE
Baiit 0-23 Coobmmenue (A)
KOIRI OTKJTHKA
0 Het ommubox, cBI3aHHBIX ¢ KOMaHLOM’
5 Iomy4ueHo CIUIIKOM MAaJIo HaHHBIX
6 Ommubxa cienuduyanas s nprdopa
7 IIpubop HAXODUTCS B PEKUME 3AUTUTEI OT 3aITUCH
16 Jloctym orpanwuen
13. Komanpa #18 3anucats T3T, ZeCKPUITOP, JaTy B npubop
JIAHHBIE B KOMAHITE
baiit 0-5 Ter (A)
Batit 6-17 Hecxpunop (A)
bagr 18-20 Hata (D), cooTReTcTREHHO NeHE, Mecdil, rox — 1900
JAHHBIE B OTBETE
Baiit 0-5 Ter (A)
batit 6-17 Hecxpuritop (A)
batit 18-20 Harta (D), cooTBeTCTBEHHO JeHE, Mecdil, Torn — 1900
KOJIBI OTKJITHKA
0 Het omuboxk, CBI3aHHLIX ¢ KOMAHAOMH
5 Homyueno CIUIIKOM MaJIo HaHHbLIX
6 Omubxa cnenuduuras i mpubopa
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7 ITpubop HaxOqUTCA B peXKAME 3aIIUTEL OT 3AIIACH
16 HocTyn orpanuyeH

14. Komanpga #19 3anucaTs HoMep oOKOHUATENBHOI cOOpKH

HAHHBIE B KOMAHIE

Baiit 0-2 Homep oxoHuaTensHOM cbopku (24)

HAHHBIE B OTBETE

Baiir 0-2 Howmep oxonuarensroit cbopku (24)

KOJIBI OTKJIHKA

0 Hert omubox, ¢BI3aHHBIX ¢ KOMaHAOH

5 ITomydeHo CIUIKOM MaJio JaHHBIX

6 Ormubxa KoMaHIpl, CICMUGUUHON IS JaTIHUKa

7 Ipubop HAXOIUTCS B PEIKHME 3AIIUTEI OT 3allHCH
16 Joctyn orpannden

15. Komanpa #33 Cunrath nmepeMeHHbIe JaTIHKA
CuntpiBaroTcs BRIOOPOUHBIE IepeMeHHble yeTporicTra. Kax et cior GyaeT npuauMaTth 060 Koo
HEePEMEHHOHN TaTYnKa, ONpeNeIeHHbIH yCTPOHCTBOM. DTa ONepanys HOCTYIHA B MOHOTIOIBHOM PEXKUME.
LAHHBIE B KOMAHJIE

baiir 0

Ilepemennad yctpolicTea 3anuceiBaetcs B cioT #0 (8). OGpamaiitecs k
TabJIMIe KOJOB MePEMEHHBIX YCTPOHCTRA.

baitr 1 Ilepemennas ycTpolicTa 3amucsiBaercs B ciioT #1 (8). O6pammaiitecs K
TabJIUIe KOJOB MEPEMEHHBIX YCTPOUCTBA.
baifr 2 Ilepemennas ycrpoiictsa 3anmceiBaetes B ciioT #2 (8). O6pamaiitecs k
Tabnuie KOJOB IEPEMEHHBIX YCTPOHCTBA.
baiit 3 Ilepemennas ycTpoicTBa 3anuckBaeTcs B cioT #3 (8). O6painatitecs k
TabJIHIe KOJOB [I€PEMEHHBIX YCTPOHCTBA.
JAHHKIE B OTBETE
baiit 0 Ilepemernas ycrpoiicta B ciote #0 (8). OGpamaiitecs k Tabiulie KOIOB
IePEMEHHEIX YCTPORCTRA.
Baiir 1 Enuaune: uamepenus ciota #0 (8). Obpamaiirecs x tabnune JK.1 “Exusumnst
A3MEpEeHus”
baiit 2-5 Crnor #0 — nagsbIe U1 BEIOpaHHOM repeMerHol yerpoiicTtsa, (F)
ba#it 6 Ilepemennas yctpoiictBa B ciore #1 (8). OGpamailitecs k Tabnuue KOIOB
IIEPEMEHHDBIX YCTPOUCTRA,
batit 7 Enunuiel mamepenus cnota #1 (8). Obpaniatitecs k tabnune XK.1 “Erunuier
HU3MEDPEHUs
Baifr §-11 Crnot #1 — panzbIe U1 BRIOpaHHOM rTepeMeHHOoR yeTpolicTsa, (F)
batiT 12 [Tepemennas ycrpoiictsa B cnote #2 (8). OGpamaiitecs K Tabnmie KoIoB
[IEPEMEHHEIX YCTPOUCTRA.
batir 13 Enpnunel usmeperus cnorta #2 (8). Obpamaiitecs x tabmune .1 “Eruauiss
U3MEpPEHHS
bafit 14-17 Criot #2 — pasuble 11 BRIOpaHHOM TIepeMernol yerpoiictsa, (F)
bafit 18 IMepemennas ycrpoiictea B ciote #3 (8). OGpamaiirecs k Tabnuue KOIOB
HIEpPEeMEHHEBIX YCTpoHCTRa.
baiit 19 Epununer usmepenus ciora #3 (8). Obpamaiitecs x tabnune JK.1 “Enusauns

batir 20-23

H3MEPEHUS
Crnot #3 — nmasnsle 1719 BRIGpaHHO TIepeMeHHOR yeTpoiicTsa, (F)
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KOIIbI OTKJIHKA
Het omuboK, CBSI3aHHBIX ¢ KOMAHIOH
Hesepupiit B160p
HomyueHo cIUIIKOM Malo JaHHBIX
Ommbxa xoMaHIbL, CrenupUIHON I HaTUHKa
ITpenynpesxnenue: He IPOU30LLIO OOHOBIECHES JaHHbIX
6 Joctyn orpanuden

= 00 Ch Lh N O

16. Komanpna #34 3anmcarts BeIHIuHY AeMIQHPOBAHUS NEPBUYIHOH NepeMenHoH

Benwuina nemnupoBaHus IEepBUYHON EePEeMEHHON HpEJCTaBiseT cOG0H BPEMEHHYIO HOCTOSHHYIO.
(OTKNUK BBIXOIHOTO CHMIHATa Ha BXOJHYIO BENHUYMHY COCTaBISET 63 % OT YCTAaHOBHBIIErOCS 3HAUCHMUS
IIOCNIe TOrO Kak MPOIIIo 3TO Bpems). M anamoroeelf u muppoBoH BEIXOMBI HEPBUYHON II€peMEHHOM
HCTIONB3YIOT 3Ty BenuuuHy. lemrndupopanuye, NpuMeHIeMOe K 5TUM CHTHAIaM, MOMXET OCYIECTBIATECI H
JPYTHMY KOMaH/IaMH.

Hexotopeie ycTpolicTa IIpeoCTaBIAIOT TOIBKO IHUCKPETHEIC BEINUHHbL AeMIQUPOBAHUS (HaTIpUMED,
1, 2, 4). VCTpoHCTBO MOKET OKPYITIUTh BEIHUHHY, IIOTYICHHYIO ¢ KOMaHIoi. B oTBeTe 6YIET ComepKaThes
JIeHCTBUTENBHAS BEIWYUHA, WCNOJB3yeMas ycTpolcTBoM. Ecmm BenuuuHa nemnUpoOBaHES OKpYIJIEHa,
YCTPOHUCTBO NMPEAYIPEIUT 00 3TOM.

JAHHBIE B KOMAHIIE

baiit 0-3 Besmunna nemndupoBasus nepBudHOM nepemennoi (F), cex
JIAHHBIE B OTBETE

Baitr 0-3 HelicTeuTeNpHAS BENHUHHA TEMII(QHPOBAHIS IIepBUYHON nepemennoii (F), cex
KOJIbI OTKJIHKA

0 Het onmubox, ¢BI3aHHEIX ¢ KOMAHION

3 Hocrmaemblii mapamMeTp CHUIIKOM BEJIHK

4 IockuiaeMsli mapamMeTp CHUIIKOM MaJl

5 Iony4yeHo cMImKoM Majio JaHHBIX

6 Omubxa KoMaH[Bl, cenu(GUIHOR s JaTUuKa

7 Hpubop HaxoaUTCS B pexuMe 3alUTEI OT 3alHCH

8 [pengympexnenue: ycTaHOBIeHA OiiKkaiiias K JAaHHOH BeIHYUHA
16 JlocTyn orpaHuyeH

17. Komanna #35 3anucaTk BepXHIO H HIDKHIOIO I'DAHMIBI IHANA30HA NePBHYHONA IepeMeHHoH

Bepxuss rpannia Ayana3zoHa NepBUYHON MepeMeHHON HE3aBUCUMa OT HIDKHEH.

Enununsl n3MepeHus JUanazoHa IePBHYHON MepeMeHHOHN, IIOChUIAEMBIE ¢ 9TOH KOMaHA0H He BIHUIIOT
Ha eHHHUIB! u3MepeHus PV ycerpolictea. I'panuie! [1ana3oHa NepBUYHON epeMerHoM GYIyT BO3BPAIEHb
B TeX )K€ EIUHUIIAX, KaKue OBUIN TTOCTaHEL

B GonpmumHCTBE YCTPOHCTB JomycKaeTcs, 4To0bl BepXHsisd IpaHnua auana3oHa PV Gblla HIDKE, uem
HIDKHSIS, TIO3BOIIAA YCTPOUCTBY paboTaTth B HHBEPCHOM PEIKUME,

JAHHBIE B KOMAHIE

Baiit 0 EuHAIBI H3MEPEHNS BeINYHHEL BEPXHET0 U HIDKHErO nipenenos (8). Cu.
tabmuma XK. 1 (“Enpauns: usvepenns”)

baiit 1-4 Benuunna BepxHero npezesna nepruyHo# nepemennoi (F)

Baifr 5-8 BenuurHa HIDKHETO Tpenena nepBuunoil nepemenno (F)

JIAHHKIE B OTBETE

baiit 0 ENuHULB] H3MEPEHHUS] BENHUNHBI BEPXHETO ¥ HIDKHEro npenenos (8). Ca.
tabmuna XK. 1 (“Enuanis: nsMepenus™)

BaiiT 14 BenuunHza BepxHETo npejena nepsuunoil nepemennoii (F)

ba#it 5-8 BemuunHa HIDKHETO TTpefienia HepBUYHol nepemennoi (F)
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KOJIbI OTKJIHKA

0 Het ommboK, CBI3aHHEIX ¢ KOMaHI0H

2 HesepHsb1it BRIGOP

5 HomydeHo caUIIKOM MaJo TaHHBIX

6 Omubka xoMaHp!, cHeNU(QUIHON AT NaTIHKa

7 1Ipubop HaxomHTCA B PeIKEME 3aIUThl OT 3AIIUCH
9 Hukess rparuna fuanasoHa CIUITKOM BBICOKa

10 Hmxesig rpasuna nuanasoHa CIMIIKOM Malia

11 BepxHss rpaHuIia Auana3zoHa CIUIIKOM BBICOKa

12 BepxHss rpaHulia AHanazoHa CIUIIKOM Maja

13 BenupHb! BepXHEeH U HIDKHEH TPaHUIL 3a Ipeie/iaMy JHalna3oHa
14 JlnanazoH CIuIKoM Man

16 JocTyn orpanugen

18. Komanga #36 YcTaHOBHTB BepXHH AHANA30H MePBUYHON MepeMeHHOMH

VMsmenenue BepxHel TpaHHIB] AHMana3oHa PV He BIHseT HA HIKHIOK I'DaHUMIy QuanasoHa PV. Dra
KOMaH/1a BBIIOJIHAET Ty e QYHKIUIO, UTO B HaXXaTHe KHOMKH “Jluanazon” Ha yCTpoHCTBe.

B GonbmmHCTBE yCTPOUCTB JOIycKaeTces, YTOOBI BEPXHssL MpaHuIla auanaszora PV Oblna Hybke, 4eM
HHDKHSAS, TTO3BOJISIA YCTPOHCTBY paboTaTh B HHBEPCHOM PEXUME.

HAHHBIE B KOMAHIE

Her

JAHHLIE B OTBETE

Her

KOIbI OTKIIHKA

0 Het ormu6ok, cBI3aHHBIX ¢ KOMAHIOH

6 Omubka xoMauIel, cienuGUUHON IS JaTIrKa
7 ITprGop HaxOMUTCA B PeXXUME 3aIUTEI OT 3aIHCH
9 [IpumMerseMbl TapaMeTp CIUIIKOM BBICOK

10 IpumenseMpIf mapaMeTp CIUITKOM Majl

14 Jranazon cnunKoM Man

16 Joctyn orpannyen

19. Komanna #37 ¥ cTaHOBHTEL HHKHUN THANA30H ePBUYHOH TepeMeHHoH

DTa KOMaH[a BBIIONHSET Ty K& (YHKUWIO, 4TO ¥ Haxkarue KHomku “Hois” Ba ycTpoMcTse.
MsMenenne HIDKHEH rpaHMIBI JHAMAa30HA HPOIOPIHOHANIBHO CABHHET BEPXHIOW TPAHUILY OHAnasoHa PV,
TakuM 00pasoM [JHala3’oH OCTAHETCS IIOCTOSHHBIM. ECNH Npy TaKOM H3MEHEHWH BEpXHss rpanuna PV
3aipeT 3a rpanuny cexcopa PV, Oymer BosBpamieH kox otkimka #14: “Tlpenynpexuenue: HOBAsS HIDKHIA
IpaHKIa JrarasoHa CMeCTUIIa BEPXHIOK I'PaHuLly 3a IIpelerbl JuanazoHa cencopa’

JAHHKRIE B KOMAHITE

Her

HAHHEIE B OTBETE

Her

KOIIRI OTKJIHKA

O Her omuboK, CBAAHHEBIK C KOMARAOH

6 Ommbka xomase!, crienuGuaHol 1714 JaTanKa

7 [pubop HaxomuTCSH B PEKUME 3aLUUATEI OT 3aIUCH
9 lpumMenseMsIl TapaMeTp CIIMITKOM BEICOK

10 [Mpumensemsrit mapaMeTp CIUIIKOM Mat
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14 lpenynpesxxaenue: HoBas HIDKHsISI MpaHnIla JUana3zoHa CMecTHIa
BEPXHIOIO I'PAHHULLY 3a [IpeJIesibl JHara3oHa CeHcopa
16 Hoctyn orpannuen

20. Komanpna #38 Copocutnb (urar n3MeHeHHOH KOHGUIYPAHT
[IpHBONUT B HCXOIHOE COCTOSHNE H3MEHEHHDIH KO OTKIIMKa, 6UT 6 Galfta cTaTyca yCTpOHCTBA.
Bropuunomy wmactepy, umeromemy ampec 0, He crleoyeT MOCBHUIATH 3Ty KOMaHZIY. llepBHYHOMY
MacTepy, UMEIOIIEeMy azpec 1, CleyeT MOoChUIaTh 3Ty KOMaHIY TOJBKO IIOCIE TOTro, Kak oGHapyKeH KO.
orknrka “Konurypanus usMeHeHa” U BBITOIHEHb] COOTBETCTBYIOIIHE KOMAH/IEL

HAHHBIE B KOMAHIIE

Het

JAHHKRIE B OTBETE

Her

KOl OTKIIHKA

0 Hert omubox, ¢BI3aHHBIX ¢ KOMAHIOH

6 Omubxa KOMaHIB, CIeNUGHIHON I JaTIHKA

7 Iprubop HaxomUTCs B pexKHUME 3AIMHUTEI OT 3aIIUCH
16 Hoctyn orparnyen

21. Komanpa #40 Bxon/spixon B pesxuM GuUKCHPOBAHHOM ePBHYHON NepeMeHnoii (GUKCHPOBAHHOT0
TOKA)

YCTpolicTBO TIOMEIIAETCs B PEXHM (DUKCHPOBAHHOIO TOKA C YCTAHOBKOM TOKa (IIEpPBHYHOM
IIEPEMEHHOM) Ha TONYYeHHYI0 BEIMUKHY. 3Ta BEINYHHA, BO3BpalaeMas B GalTax OTKIMKA, 0TOOpakaer
OKPYTIICHHYIO BEIHYKHY, KOTOpas Obula B feficTBUTeNbHOCTH 3anucana B LIAIL Yposens “0” BLIBOIMT U3

pPeXUMa d)HKCHpOBaHHOTO TOKa. YCTpOﬁCTBO BBIXOUT H3 3TOr0 peXXUMa TAKXKEe KOTIa BRIKJIIOUAETCS €ro
HHUTaHHC.

HAHHBIE B KOMAHIE

Batir 0-3 QuxcupoBanHsi ToK (F), MA

JAHHKIE B OTBETE

baiir 0-3 HetictBuTenbHEIN QuKcHpoBanusii Tox (F), MA
KOJIbI OTKJIHKA

0 Hert onmubox, cBSI3aHHBIX ¢ KOMAHIOMN

3 Hoceutaemsli mapaMeTp CIUIIKOM BETHK

4 HoceuraemsIi mapamMeTp CIUIIKOM Mall

5 [TomyueHo cIAIMIKOM MaJIo HaHHBIX

6 Omubxa KoMaHIp!, crienuGuyHOR IId 1aTUHKa
7 Hpubop HaxomuTCS B peXUME 3aLIUTEL OT 3alIHCH
i1 BKIIFOYEH MHOTOTOUEUHBIH PeXUM

16 Jloctym orpanngen

22. Komanga #41 BeimosiHeHHe caMOTeCTHPOBAHES YCTPOHCTBA

Muynpnpyer QyHKIHIO CaMOTECTHPOBAHMS B yCTpoHcTBe. YCTpoWCTBO HEMEIIEHHO OTBEHAeT Ha
KOMaHZY, 3aTeM BBIIOJHAET caMorTectupoBanne. OOpaTHTECh K JOKYMEHTANHW Ha YCTPONCTBO, YTOOEI
y3HaTh O MarHOCTHKA, KOTOPYIO OH BHINONNAET ¥ HHPOPMALIUH, TOCTYIHON uepes komauny #48 (“CuuTats
JOIIOJHATENBHBIA cTaTyc yCcTpoiicTsa™ ).

Brironnenne 3ToH KOMaHIBI MOMKET 32HATH JOCTATOYHO GONbIION MpOMEXYTOK BpeMeHH. Eciu
YCTPOUCTBO HE MOMKET BBITOJHMTE KOMaHIY BO BPEMs! CaMOTECTHPOBAHNS, OHO MOJKET HE OTBETHTE. LCiu

e YCTPOHCTBO MOKET BRIMOJIHITE KOMAHIBI BO BPEMSI CaMOTECTHPOBAHNS, HCIONL3YETCS KoMana #48 s
OOHAPYIKEHNUS €TI0 3aBEPIICHMS.

foN
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Hponomxkenue npunoxenus JK

HAHHbBIE B KOMAHJE

Her

HAHHBIE B OTBETE

Her

KOJIbI OTKJIHKA

0 Het ommubox, CBsI3aHHBIX ¢ KOMaHI0H

6 Omubxa KoMaHIbl, cieuGUIHON TS JaTYHKa
16 HocTyn orpanuyen

23. Komanpa #42 Brino/THeHHe Mepe3arpy3kKu MacTrepa
MrHaoBeHHBIH OTBET U Hepe3arpy3Ka MUKPOIIPOIIECCOpa.

Brimosnnenue 5Tol KOMaHIBI MOXKET 3aHATE JOCTATOYHO GONBINOH TPOMEKYTOK BpeMEHHU. Y CTPOHCTBO
MOXET 0Ka3aThCsl HeCIIOCOOHBIM OTBETHTH Ha IPYTYIO KOMaH[Y, [I0Ka epe3arpys3ka He 3aBepUIuTCs.

HAHHBIE B KOMAHIIE

Her

HAHHBIE B OTBETE

Hert

KOIbI OTKIIHKA

0 Het ommbox, ¢BI3aHHBIX ¢ KOMAHIOH

6 Omubxa KoMaHabl, crienuGUIHON LT JaTYnKa
16 Joctyn orpanuueH

24. Komanna #43 Veranorka nepBuyHoi nepemennoii s 0

[lepectparBaer mepBUYHYIO EPEMEHHYIO TAKUM 00pa3oM, 9To oHa cunuThiBaeT ( ¢ CYIIECTRYIOIIEro
riporecca. PesyibTar JOJDKEH COUETaThCs C PeiesiaMil, ONPEAENEHHBIMA KaKIbIM YCTPOHCTBOM.

JAHHBIE B KOMAHJIE

Her

HAHHbBIE B OTBETE

Her

KOJ[Fl OTKJIHKA

0 Het ommGox, CBI3AHHLIX ¢ KOMAHIOM

6 Omubxa KoMaup!, crienuGuyUHOR T [aTduKa
7 YCTpORCTBO B peXUME 3aIIKTEI OT 3aIHCH
9 [Tpumensemas BerurHa CIIUIIKOM BEIUKA
10 ITpumenseMas BeTHUNHA CIUINKOM Maja
16 HocTyn orpasudeH

25. Komanpga #44 3annucaTs eJHHIDbB! N3MepeHNAs HePBAYHON HepeMenHoi

Bribupaer equHUIbI H3MEPEHHS, B KOTOPBIX OYIyT BO3BPAIICHE! TIEPBUUHAS IIEPEMEHHAS ¥ IHANA30H

MEePBUYHON nepemMennod. OHa Tak jke YCTAHABNHBACT CIUHUIBI UIMEPEHHS IS fpenenoB cescopa PV u
MUHUMAIBHOTO Juanazosa PV,

HAHHBIE B KOMAHIE

Baiit 0 Enunune! #3Mepenns NepBUYHOM nepeMenHoi (8); . tabmuny K. 1

(“Enuaune: uaMepeHns”)



[Tponomxenue npunoxenus K

HAHHBIE B OTBETE
Baitr 0 Envnune! m3MepeHus nepBUUHOH nepemennoi (8); cm. tabnuny K. 1
(“Enveuns uaMepeHus”)
KOJIBI OTKJIHKA
Her o1mmboK, CBA3aHHBIX ¢ KOMaH 0
HesepusIit BEIOOD
[TonyueHO CIUIIKOM MaJIO JaHHBIX
Ommnbxa xomMauapl, cenuUIHON It JaTYnKa
[Tpubop HaxogUTCH B PEXKUME 3aLIUTHI OT 3aIIUCH
6 Hoctyn orpannden

3NN O

26. Komanga #45 Veranopka myss ITAIIa

Hacrpaupaer 0 MM HIDKHIOIO TOYKY BBIXOJHOIO CHIHAJA, TaKUM OOPa3oM TOK HA 9TOM BBIXOME
YCTaHABJIMBACTCS TOYHO HA MHHMMYM. JTa IPOUENypa BBIIOIHIETCS nojctpausanuemM 1[ATla yerpoiictsa
Ha BenuuuHy 4,0 MA. 3HadeHue, IOCBUTAEMOE B KOMaHIE, MOXET OBITH OKPYIJIEHO YCTPOHMCTBOM. Baift
OTKJIMKA COJNEPIKUT 3HAUEHHE, KOTOPOE HCIIONB3YETCS YCTPOHCTBOM.

Ucnonesyiite xomanny #40 (“Bxon/BpIxo/ B pesxuM QUKCHPOBAHHOTO TOKA ) 9TOOBI YCTAHOBUTE TOK
TOYHO Ha MUHUMAIBHYIO BenuyuHy PV mpen TeM, Kak IPHMEHHUTE 9Ty KoMauy. Eciu yeTpoicTBo He OBLIO
YCTAHOBJIEHO B PEXUM (UKCHPOBAHHOTO TOKA HJIM TOK HE YCTAHOBJIECH HA MHHHMAIBHOE 3HAYCHHE TOYHO,
BO3BpalaeTcs KoJ oTkIuKa #9 (“He B perxume QUKCHPOBAHHOIO TOKA ).

JAHHBIE B KOMAHJIE

Batit 0-3 Wzmepennbiit Tox (F), MA

MAHHBIE B OTBETE

Bapit 0-3 HeficTBuTenbHEI M3MepenEbIH ToK (F), MA
KOIIBI OTKJIHKA

0 Het ommbox, CBI3aHHBIX ¢ KOMAHION

3 IHocermaeMsri napamMerp CIUIIKOM BETHK

4 Iocrimaemplif mapamMeTp CIMIIKOM Maj

5 Homy4ero CIuIIKoM MaI0 JAHHEIX

6 Ommbxa KOMaHIBL, CICHHPUUHON A JaTynKa
7 [Tprbop HaxoAUTCS B peXUME 3AIMUTEI OT 3aIUCH
9 He B pexxume QUKCHPOBAHHOTO TOKA

11 B MHOTOTOYEUHOM PEXIME

16 Hoctyn orpanuden

27. Komanpna #46 Hongerpoiixa xoygdunuenta yeunenus: HAIla

[oxcrpansaer ko3pQUUMEHT yCUIEHHS UL BEPXHEH TOUKY BBIXOIHOTO CHIHANA, TAKHM 06Pa3oM TOK
Ha 3TOM BBIXOJE YCTAHABIMBAETCS TOYHO HA MAaKCHMyM. DTa MIPOIeENypa BHITOIHACTCS IIOACTPAMBAHHAEM
[{ATla yerpotictea na semmuuny 20,0 MA. 3Havenue, MOCHUTAEMOE B KOMAHJE, MOKET OBITH OKPYTIIEHO
YCTPOUCTBOM. ballT OTKIIMKA COAEPIKUT 3HAUECHNE, KOTOPOE HUCTIONB3YETCS YCTPOUCTROM.

enonssyiite komangy #40 (“Bxon/BeIxon B pexumM GUKCHPOBAHHOTO TOKa) 9TOGB! YCTAHOBHTH TOK
TOYHO Ha MaKCUMANbHYIO Belmauny PV mpen TeM, Kak DpUMEHHTE 3Ty KOMaray. Eciu yerpoicTso He 6b110
YCTAHOBJIEHO B PEXHM (HKCHPOBAHHOTO TOKA /M TOK HE YCTAHOBNEH HAa MAKCHMAJBHOE 3HATEHHE TOYHO,
BO3BpalaeTcs Ko oTkinKa #9 (“He B pexxumMe GurcupoBannoro toxa”).

JAHHEBIE B KOMAHIIE
Baiit 0-3 Mamepennasii Tok nepeuanoif nepemennoi (F), MA

N
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Iponomxenue npunoxenns JK

LAHHBIE B OTBETE

Baiit 0-3 HeHCcTBUTENBHBIN H3MEPEHHBIN TOK HepBUUHOH nepemennoit (F), MA
KOIIBI OTKJTHKA

0 Hert ommbox, CBSI3aHHBIX ¢ KOMaHI0Hi

3 IocelmaeMpli mapamMeTp CIMIIKOM BEIHK

4 IoceuaeMblii mapaMeTp CIHIIKOM MaJl

5 IomydeHo cnuiKoM MaIo TaHHBIX

6 Omubxa koMaHpl, crieluGUIHON 171 JaTIHKa

7 ITprubop HaxOMUTCS B PEIKHUME 3AIMUTHI OT 3AITHCH
9 He B pexxume GHUKCHPOBAHHOTO TOKA

11 B MHOroTo4YeyHOM pexume

16 Hoctyn orpanmges

28. Komanna #47 3anucats GyHKIHIO Npeobpa3oBaHus HePBUYHON HepeMeHHoi
Bri6op Gyrxiuy npeobpaszoBanus NEPBHYHON epeEMEHHON.

HAHHBIE B KOMAHIE

Batit 0 Kon ¢pynxiuu npeodpazoBaHus mepBUYHON nepemennoi (8); cum. tabmn. 3
JAHHDBIE B OTBETE

baitr 0 Kon dbynxmuu npeobpazopanus nepBudHON nepeMesHoi (8); cum. tabm. 3
KOJIIBI OTKJIHKA

0 Her omubox, cBsi3aHHbIX ¢ KOMaHIOM

2 Hesepuprit B160p

5 IomrydeHo CIUIKOM MaJIO TaHHEIX

6 Omubxa KOMaH I, CIENUPUUHOMN I HaTUHKA

7 ITpubop HaxomUTCS B pesxuMe 3alUTHI OT 3aUCH

16 JlocTyn orpaHuyeH

29. Komanpa #48 CuuraTh HONONHUTEIBLHBIN CTATYC YCeTpOiicTBa

BosppamaeT nHQOpMAIHIO O CTaTyce YCTPOUCTRA, HE BKIIIOYEHHYIO B KOJ OTKIHKA. DTa KOMAHIA TaK
K€ BO3BpalllaeT pesyJbTaTel camMorecTHpoBanus ycrpolictsa (Komamma #41). 3a wundopmaumei,
coJiepiKalletics B KaKIoM OalfTe cratyca.

Kon orxmuka #8 (“Ilpenynpexnenue: uner o6HOBICHNUE NaHHBK) OyIET BO3BpALIEH BCErNa, KOTMa
MOKET OBITH CleNad OTBET M MH(OpPMALHs O CTaTyce OXHIACT 3aBepIICHHS KOMAHIBL, Tpebyromel
BBIITOJIHEHHS [OCTATOYHO OOJBIIOTC TPOMEIKYTKA BPEMEHH.

JAHHBIE B KOMAHIE

Her

JIAHHLIE B OTBETE

baiit 0 CrienmaneHBIN cTaTyC yeTpoiicTaa (8)

baiit 6 Pabountt pexum #1 (8)

batit 7 Pabounit pexum #2 (8)

Baiit 8-10 HaceimieHue aHanoroBoro BEIXOa

baur 11-13 AHanOTOBBIN BRIXOJ QUKCHPOBAH

batit 14-24 CrenmaneHeiit cratye yerpotictra (8)
KOJIBI OTKJIHKA

4] Her ommubox, ¢Bg2a8EbIX ¢ KOMAHIOHR

6 Omubxa KOMaHIB, CeunGUIHON IS JaTIHKa
8 Ipenynpexenre: uieT 0OHOBIEHUE FAHHLIX
16 JocTyr orpanuyeH
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Hponomxernune npunoxenus XK

30. Komanpa #59 3anucaTts gucio npeam0y1 B 0TBETE
JTO KOMaHJa YIPaBIeHNs KaHAIBHOTO YPOBHIL.

JAHHBIE B KOMAHIIE
Baiit 0 Yucno npeamby, KOTOpoe HEOOXOIMMO 10CTIaTh B OTBETE IOIYHHEHHOIO
yCTpO¥CTBa MacTepy (8)
HAHHBIE B OTBETE
bait 0 Yucno npeam6yi1, KOTOpoe HeoOXOIIMO TOCIAaTh B OTBETE HOMYHHEHHOTO
YCTpOHCTBa MacTepy (8)
KOJ[bl OTKJIMKA
0 Het ommbox, cB3aHHBIX ¢ KOMayIoH
3 Ioceinaemplit mapaMeTp CIUIIKOM BEJIHK
4 HoceuaeMerit mapaMeTp CIHIIKOM MaJl
5 ITony4eHo CIUIIKOM MaNo JaHHBIX
6 Ommbka xoMaH/BL, criennGUIHON ISl JaTauKa
7 Y CTpOHCTBO HAXOAUTCS B PEIKHMIME 3aIIUTEI OT 3aITUCH
16 JlocTym orpaHuven
Tunbr JaHHBIX:
A ASCII crpoxka (ymakoBaHo 1o 4 cUMBOJIA Ha Kaykapie 3 Gaifra)
B IToburosrie uaru (6ut 0 = MHOTOMApamMeTpryeckuil mpubop; 6ut 1= tpebyercs ynpapisaTh
SCIIII3Y)
D Hara (ness, meca, rog — 1900)
F C mmaBaromef Toukoit (4 6atita B popmare IEEE 754)
H  Hemnsle gncna
8 8-paspsnHoe 1enoe 6e3 3HaKa
16 16-paspsnsoe nenoe 6e3 3Haka
24 24-pazpspnoe uenoe 6e3 3HaKA

Taonuunga XKI1-—Konsl eqnHun usMepeHus (TeMIepaTypa 1 JaBleHne)

Kox ex. usm. | Onmcanne
Temreparypa
32 ] Ipanyerr Uenpcus
Jlapnenue

10 KT Ha CM”

11 fla

12 xlla

57 %

237 Mlla
239 MM. BoasHOro ctostba npu 4 °C




Tabnuma X.2—Konas! anapmos

Kon anapma Onucanue
0 Bricoxnit
1 Huskuit
39 Y neprkaHue NOCIEAHEr0 3HAYSHNSI BRIXOTHON BeIUYUHbI
50 He ucnonesyercs
240-249 Urcnia MOryT OBITE HCIIONB30BAHBI IPOH3BOANTENIEM ISl ClIENHAILHbIX OIpEIeeHHH
251 Hukakoit
252 HewuspecTrbIH
253 CrenuanbHbrif

HpHMeHHIOTCSI A1 MHARKAUY aJlapMOB Ha aHaJIor0BOM BBIXOJE

Tab6numna X.3— Koxs! nepenarognnix GyHKmui

Kop nepen. Onucanue IIpumeuanne
(GyHKRIHN

0 Jlunennag VYpaBHeHHEe y=mx+b

| KBanpatHelil KOpeHb YparHeHHe y=sqri(x)

Tabnuna X4 — Kousl 3ammThl 0T 3a0HCH

Kon zamarer Onpcanue
OT 3aMHCH

0 32IIUTEL OT 3aHHCH HEeT

1 3aMiUTa OT 3alIHUCH €CTh

250 HE HCIOJIB3YETCA

Tabnuma X.5— Hasnavenune diaros

Kop 3sakuenns ¢uara Onpepenenue
0x01 MuorocencopusIi npuGop
0x02 VYIIpaBieHHe 3JeKTPOHHO-TIEPENPOTPAMMUPYEMOI MOCTOSHEOK
naMsTei0 (EEPROM)
0x04 Ipubop mMocTa nmpoToKoia

Tabnuunga XK6— Ousyueckas pealn3anist CHIHAILHEIX KOJOB

Kop pusmueckoro Onpepenenue
CHTHAJIA

0 Bell 202 tox

1 Bell 202 manpsbxenne

2 RS 485

3 RS 232

6 CrenuansHpli

7 3apezepBupoOBAHO




Hpunoxenne U

(obs3arensHOE)
Cepruurar co0TBeTCTBHA

| P—
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Hpunoxenue K
(cripaBouHoOE)
MucTpyxknus mo MOHTAXKY KabeJbHbLIX BBOIOB

(Ha nprmepe MHCTPYKILMY 110 MOHTAXY 3aBOJA B3PbIBO3AILHULIIEHHOTO 060pynoBanus OO0 «KopreM-Topantex»)

Kabenpuptit Boa tina FG1I g HeOpoHHpOBAaHHOTO Kabess

J— N CocTaB kabelIbHOro BBOJA:
S v S AN KOpIIyC BBOJA

YILIOTHHTENLHOE KOJIBLO
KOMIPECCHOHHOE KOABLIO
OPKMMHast rafika

E TR R N

YeTanoBKa BBOJA
weapunponanont kasens 1. HAAETH YINIOTHUTENBHOE M KOMIIPECCHOHHEIE

fas’
Hm: e i R Konplia 2 U 3 BMecTe ¢ raiikoii 4 Ha xabens,;

O BBEPHYTH KOp1yc Beoja 1 B 0bopynoBanue;

j . 3aTSHYTH raiixy 4.

L 19

NN

Kabenpupiil Beoa Tuna FGALL s SpoHrpoRaHHOro Kabens

IoaroToBka apMHPOBaHHBIX H GPOHUPOBAHHLIX Kabeneli

IMoxrororka 6ponn

/7 N hmin=gsicoTa
SpoHe3aKNMATOIIETo
] | { Puc. A KOJBIA+2 MM MaKC.
o — o — Ly (6ponesaxuvaiomui
o Lol b % Kopriyc 6)
T T Vi Puc.A Orxpeitue 6poHn
e HEPEN COCNMHEHHEM ¢
T 1;} | /;’ ‘ KopriycoM 6 u
5 o BPOHE3AKUMAOTINM
o] KosbLOM 7
DKpaHupOBaHHBIH Kabess co Kabess ¢ ormeToil
xalens CTajbHON MeTarueckoi
OTUIeTKOH JieHTOH

~J
S



Iponomxenne npmioxenns K

Cocrap xabespHOTO BBOLA
1. xopmyc BBOZZ
2. yIJIOTHUTENLHOE KOJNBLO UL BHYTpeHHeH

obonoyky xabens

3. BHYTpeHHEe KOMIIPECCHOHHOE KOILUO

4. BHEIIHEe KOMIPECCHOHHOE KOJNBIIO

5. npomexyTouHas MydTa

6. YIUIOTHUTENBHOE KOJBLO IS BHEIIHEN
060104k

7. 3axuMmHadg rajika

[MPUMEYAHUE.

Ilpp  MoHTaxe BBOJAa  HeoOXOOUMO  YCTaHOBHTH
KOMIIPECCUOHHOE KOJbLO 3 B COOTBETCTBHH C YKa3aHHOM
Ha HeM TONLMHON GpoHH.

YcranoBka BBOA:

Brews SwiM Gponn BryTpennsa 1. BBepHYTL KOpHYyC BBOZA | ¢ NpOKIAzKo# 2 B KOpIyc
ofonouxa pac A oSonouKa 060py OBaHUs
A
3 o s -
\ ey L - \\ 2. HameTs meTtanyd 7, 6, 5 omHy 3a mpyroff na xabens u
S ; s NI Fﬂ/:; VA s HaXXUBUTEL HE 3aTAIHBad;
i \ ;
! | i I~ .
D S Wﬂ Hﬁ‘ - 7 T e — ._s< “ 3. HazeTh KoJabUo 4 Ha OpoHIo;
) T . N ; n ! V) 4. pacnpaBuTh OPOHIO VIS 3aXKMMa KOJbLA 3 C KONbLOM
LN i ]1 = ) i
bc%_; | 4’

5. pmocne coenMHeHHs YOeNHTBCS, UTO CHApyXKd He
ocTanoch OpOHH, T. K. 3TO MOXKET nomemars cGopke
BpoJa . Ecam 5T0 NpoM3OLLIO, YAanuTe TOp4Yaline
(parmveHTs! 6poHN;

6. BCTaBHTH BHYTPEHHIOW  obonouky «kabens B
YIJIOTHEHHE 2 U IOBa COOpaHHRIX KOmbla 3 u 4,
yGenUBIINCE, ITO GPOHS HaCKHO 38 UKCUPOBAHA;

7. 3aTAHYTH [PEHBAPUTEIbHO COOpaHHbIe HeTalu (CM. 1.
2).
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Hpunoxenwne JI
(cripaBo4HOE)
MonTaxxuBIH qepTex

Ipyoa #50

boam Mex12

Waoa (6

[auka M8

Aporimeur K3 ]
bAIoK KAanaKHs
bRHZ-T0 P
lpenax a4 _ )
KOHTPO/b @ '
MiyicHas AuHUs
Hurness naockuld '
[ QUK HOKUOHEA | Touia 410 ™ ~
M20x 15 I I —— L \\
Bxod
B0k

Wadoa npyxumwas 8

(kooa

KporwimeuH (K

V151 KperieHus
dam-ukol 11 [IA
B 1B

[ auka HaxkuoHasa

MZOxT5

Hunnens nnocking

Pucynox JI.1 - MoHTaXHEIH 9epTex yCTaHOBKY IIpe0bpa3oBaTes aBIeHNs MITYIEPHOr0 KOHCTPYKTUBHOTO
UCTIONHEHVS ¢ MOHTUPOBAHHEIM Kiananssv O1oxomM "BKH" pe3rboBoro nprcoenuHenus K HMITYILCHEIM
muanaM, v ¢ KMY "Hunnens M20" u "Kpormrettn CK" ("Kpornmureitn K3" BXOIUT B KOMIUIEKT) IS

kpernenus gataukos IV, 1A, IVIB, IIB
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Byod bonm Mex 12

Hunnens nnackug Tpyoa 210 e Zl/adﬁc{ MPYXUHHAS 6
[ auka HakudHas T T
M20x 15
boam MIOX45 i | [aika 16
Wada npyxumras 10 - P Uavoa npyxumras 8
BAOK KAanaHsi -5

bKHF-T1 ‘ E (kooa

Kporwmeor T

L

[/

_ Toyoa #50

Lamsu LlpeHaxHbIL
POZHOCITI Gaby/ieHUL K7anaH

Prcynok J1.2 - MOHTaXHBIN YepTeX yCTaHOBKH IPpeodpazoBarels JaBieHus (GIaHieBoro KOHCTPYKTHBHOTO
HCTIONHEHVSI C MOHTHPOBAHHBIM KianauHeM O010koM "BKH" pe3s00oBOro mpucoeIHHEH s K HMITYIbCHBIM
nunuaM, u ¢ KMY "Onagery M20" u "Kpormteiis T". BapuanT kpenienns Ha BepTHKAILHON Tpyde @50

~J
[



Bxod

P
Hunnese anocku Tpuda 970
— e
I B kaonoHys
ST
g HowudHas / BRIO-TT
MoOx15 I
Lamsux
Bomm MIEs DasHocmy GatneHu
i o 0 .
s [mia 16 Kporumeds K
S Wi 8 7 KDBIAEHLA \
4 Famwab [
bosm Midx 16
7 Waiga noyxuses 10
Tpyda #50

f - // %

| ] A\ <

II' 1 ' e |’

- g / 9 ‘\\
Lpermssiy ot N Kporumen OF
KAanaK 99 KpEIRHUS

damsiwol 14

Pucynox JI.3 - MOHTa)XHBIH HepTex YCTaHOBKH MpeobpazoBates JaBierns QIaHieBoro KORCTPYKTHBHOTO
WCIIONHEHNS ¢ MOHTHPOBAaHHBIM KianaHHeM 610koM "BKH" pe3r60Boro mpucoeasHe s K UMITYIECHEIM
nuawsaM, ¥ ¢ KMY "®nagen M20" u "Kpormreits CK" (mns xperuienust gatuuxos JIJT). Bapuadr
KpeIUIeHrs Ha MOPHU30HTAILHON Tpybe P50




JIUCT PETUCTPALIMY N3MEHEHMI

HowMepa mucToB (cTpannn) Bceero Bxoasumui
i JIHCTOB Ne noxym. Ne IToamnucs Hata
= (ctpanun) B COTIPOROJIH-~
= Hsmenen- | 3ameHeH- HoBLIX AHHYIIH- JOKYM. TENBHOrO
HBIX HBIX POBAHHBIX JIOKYMEHTa
U Jata
1 - Bcee - - 73 |AI'BP17-236 22.08.17
2 - Bee - - 73 |AI'BP17-331 17.11.17
3 - Bce - - 7%  |ATBP17-356 21.12.17
y 77 7P - - bz AT PIP-240 GBS 13010 1P
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