== =]ﬁ

AKIIMOHEPHOE OBIHIECTBO

«HAYYHO-ITPOU3BOJACTBEHHBIA KOMILJIEKC «BHII»

NHH 6662058814

Poccuiickas @enepanms, 620142, r. EkarepunOypr, yia. Illlopca, cTp.7/

http://www.npkvip.ru E-mail: info@npkvip.ru
Ten./paxc: (343) 302-03-63

OKIIZ 2 26.51.52.120
OKIIJ 2 26.51.52.130

MMPEOBPA3OBATEJIN JABJEHMS
N3MEPUTEJIbHBIE
CIB-SMART

C BBIXOITHBIM CUTHAJIOM IMOCTOSTHHOTO HANIPAKCHU A

PykoBOICTBO MO dKCIUTyaTanuu

AI'bP.406239.001-17 PO

AL [Ex

OC BCHU
«BHUDOTPU»

@MEMBER

COMMUNICATION PROTOCOL

Urons 2023

.-. n “ N\ N ‘» FiELoComM GROuUP™
' 'm'a W

POCTEXCEPT



Conepxanue

1 OITMCAHUE ML PABOTA ...ttt h bbbt h Rt b e bbbt e e e st bbbt ees e e e anenrenre 3
L.1 HABHAUEHHE ....cuveviiriieiiietiee et sh skttt h ekt h a0 bbb £ e e as oo A8 AR e AR e E e h e b e b AR e AR AR e b e e b e e h b et e st bt e Rt e bt e e bt n e nn e r e 3
1.2 TEeXHMUYECKUE XAPAKTEPHCTHKH .. .veveueeseassesseseasesseaseaseassessesstasesssaseaseassessesseasesseaseaseessesseaseabesb e eb e e beesb e s s e as e e b e e bt eb e nbeesb e e e nn e r e 6
1.3 KOMIDIEKTHOCTD TIPEOOPABOBATEIICH ....cuveeureesrisresseesseesseesseassessseaseesseeseasseassesseesseeareeare e seasneemneameenr e e neenneesnessnenreenreenreenneenns 17
1.4 VYCTpOHCTBO U PAOOTA TIPEOOPABOBATEIICH ......veuvvsreesreesreesseasreaseeaneenseesseasseassesseesseesbeease e seasneameeameeame e neeneennesnnesneesreenneenneenns 17
ST B0 ):u 71 010) 3 PP P PR PP PR TR PR 17
SIS 460 : v PP PP TP 18

2 HCIIOJIb3OBAHMUE ITO HABHAUEHIIO ......ccciiiiiiiiii s 18
2.1 DKCIITYATAIIHOHHBIC OTPAHIUCHIS .. v.vvuvtestessissesstasesseastessessesesssaseaseaseesse s eseab e abesbees s e s ee st bt a b e e Rt e b e eb s e s e e s et e nb e ar e e b e es e e e e nn e re e 18
2.2 TloarotoBka NpeoOpPa3OBATEICH K HCIIOMBBOBAHMED .......c.verirerttssessesseessestsesseasesseassessesseasesseasesssassessensennessesresseeseesneanenresns 18
2.3 DKCIITYaTaIHS TIPEOOPABOBATEIICH .. ...vvvieiversitistissisieetiesee sttt et r st ss et e et b bbbt e st e st s bt s R e Rt e bt e b e e e s e b nr e e b et e s e e e nn e re e 22
2.4 TIPOBEIICHUE MBMEPEHHH ... .vveuviuristeasesseateastesstasestessesseaseesee s e b st b e b e e s e s s e st bt e b e e R e e b e e et e s e e s e Rt AR e R e e b e e b b e s e e st R nb e b e e bees e nnenn e r e 22

3 TEXHHUUYECKOE OBCIIYIKUBAHUE ........ocoiiiiiiiiiiii et nne 23

4 TEKYIIHZ PEMOHT ...oocoooiiioiiieieeeeeeeseese s esses e seeses s es st st s st s et st s s s e s st ns et s e s s s st s as s tn et ensanssseneansnsnenen 24

5  OBECHEYEHME B3PBIBO3AIUIIEHHOCT  ......covviriiriiiieieiesseisiessissse sttt ssssessessssesssssssessssassessnsans 24
51 CpencTBa B3PBIBOZAMIHTEL TIPEOOPABOBATEIICH .....vvevierriesresiresieesieesteesteasseassesseesseesseesseesbesssesseesseesreesseanneanreanneanrenseenreens 24
5.2 ObecnieueHNE B3PBIBOZAMIHAIIIEHHOCTH TIPH MOHTANKE ...uveeuveesrensresnesseesseesseasseansessseassesseesseesesssesssessesssesssesssesnsesnsesseesseessenns 26
5.3 ObecneueHre B3PBIBOZAMUAIIIEHHOCTH TIPH IKCIUTYATATIHIFL .+ .. vc.vvesveesseesseesseasseansesssesssessessseessessnessssssesssesssessseessesnsesssesseessenns 28
5.4 ObecnieueHNE B3PBIBOZAIIUIIIEHHOCTH TIPH PEMOHTE ......vceuveesreasreseesseesseesseasseansesssesssesseesseassesssessssssesssessseessesnsesnsessseseessenns 28

B XPAHEHUE ..ottt bbb b e bbb E R 28

7 TPAHCIIOPTHUPOBAHUE .........coci ittt bbbt b bt bt s e e b e b sb e b et e e s e e nennenne s 30

8 VTHTIHBALIMISL ..ottt bbb bk e bRt b b e eh b s e bt Rt A b e R e e bt e bt e s e e b e b e sb e bt e bt e bt e e e n e nenne 30

9 TAPAHTUU UBTOTOBUTEIIS.......ciiiiiiieiiiiit st n bbbtk n b nn e an et nnennenne 30

10 CBEIEHUS O CEPTUMUKALIM .......ooviitiiiiiiiiiiieie sttt nn bt en e nn e 30

[Mpunoxxenne A CTpyKTypHasi cXeMa YCJIOBHOTO 0003HAYEHHS IPEOOPA3OBATEIICH JAABIICHHUS .. .e.vevveveereenresresresressessesseereseesnennes 31

[Ipunoxenne b I'abapuTHBIC EPTEKH MPEOOPABOBATEIICH .....cuviiuriiiiiiiiisiee ettt s s sn e esreenre e 41

[punoxenne B CXeMBI TOIKITFOUCHUS TTPEOOPABOBATEIICH ... .c.vveuviesriesresieesieesteesseasseasseassesseesseesseassesssessnesseesseesseenseansesnressnesseenseens 53

[punoxenne I' UepTex cpeACTB B3PHIBO3AIIUTEI IIPEOOPABOBATEIICH .....vverveerveereasreaureaseesseesseesseassesssesssessesssesssessseessesnsessnesseesseens 57

[Mpunoxkenne I CxeMa 31€KTPUUECKUX COCIUHEHNH MpeoOpa3oBaTenel B3phIBO3AIUIICHHBIX HCTIOMHEHUH ....vvvvviieeiieiiiae 67

[punoxenne E Hactpotika mpeoOpazoBaTesneii JABICHUS C MOILYIIEM HHIMKAIIHH «.....c..verveeseerseessensnessnsssesssessseessesssesnseseesseessenns 68

[punoxenne XK Crimcok KoMaHT TPOTOKOTA HART® .......oiuiiiiiiiiiiie ittt sb e nneenne e 79

ITpumnoxKeHNE VI CePTHDUKAT COOTBETCTBHISL ...c..veeureeurieriaseesseesreesreesressaesseesteesseeseeasneasseasseaseesseesre e sessnesseesteesseesmeenneennesareasnesneenreens 93

ITpunoxenne K MHCTPYKIUS 10 MOHTAXKY KAOGTBHBIX BBOIOB ....veuvevreeeeieesreesseasneasseaseeaseesseessesssesssessesssessseesseesssesssssssssessneeneens 94

TTpUOKEHNE JT MOHTAMKHBII HEPTEIK ....vverveereeieeeeisieiaseesseesseesseereesse st eesseesteesreesre e ne e e e ase e aseeereesre e reesnesseesbeesreesreenneenneanneannenneenreen 96

ITpumnoxeHne K HOPMATHBHBIE IOKYMEHTDBI .......ceeouieriaeriaseeireesseeseasressaesseesseesseesseasnsasseasssasessseesseassesssessnessesssessseesseenseasnessnesseesseens 99

Crpanwura 2 u3 100 AI'bP.406239.001-17P3 u3m.11



Hacrosiimee pyKoOBOACTBO MO JKCIUTyaTalliM PAacHpOCTPAHSETCS Ha TpeoO0pa3oBaTeNy  JaBJICHUS
m3mepurenbipie  CIAB-SMART ¢ aHanmoroBbIM — BBIXOJHBIM  CHTHAQJIOM  TIOCTOSIHHOTO — HAIPSDKEHUS
0,8-3,2 B u HART®-npoTokosioM (B nanpHeleM — npeodpaszoBareiin). PyKoBOJACTBO COAEPKUT CBEICHHS 00
YCTPOWCTBE M TPHUHIMIIE PAa0OTHI MpeoOpa3zoBareseld, TEXHUYECKHE XAPAKTEPUCTUKU U JpPyTUe CBEICHUS,
HEOOXOJUMBIC JUTS TIPABUIIBHOM IKCIUTyaTalu (MCIOJIB30BAHUS, XPAaHEHHUS M TEXHUYECKOTO OOCITY>KUBAHHUS)
npeodpaszoareneii. HART® - 3apeructpupoBanHbiii ToBapHbIii 3Hak FieldCommGroup.

[IpeoOpa3zoBareny BBITYCKAIOTCS B OOMICTIPOMBIIIIIEHHOM M B3PhIBO3AIIHIICHHOM HCIIOJTHEHUSX.

[Tpeobpazosarenu CAB-SMART-EX npeana3nadens! uist paOb0ThI BO B3pHIBOONACHBIX YCIOBUSAX C BUAOM
B3PBIBO3AIIHUTHI «HCKpOOe30MmacHas AJIEKTPHYUECKAs 1eTIh «iay u EX-mapkupoBkoii
«0Ex ia IIC T6...T5 Ga X».

ITpeodpazosarenu CAB-SMART-EXd npeana3HadeHbl s paboThl BO B3PBIBOOIIACHBIX YCIOBUAX C BUIOM
B3PBIBO3AIIHTEHI «B3pPBIBOHETPOHHIIAEMAST o0oJouKa «d» u EX-mapkupoBkoii
«1Ex db IIC T6...T5 Gb X».

[TpeobpazoBarenu CAB-SMART-Exdia npennasnadensl mjisi paboThl BO B3pPBIBOOIACHBIX YCIOBHUSX C
BUJIAMHU B3PBIBO3AIIHUTHI «B3pPBIBOHETIPOHUIIAEMAST o0oJouKa «d» (EX-mapkupoBKa
«lEx db NIC T6..T5 Ga X»), wuckpoOe3omacHas djeKkTpudeckas menb «lay ¢ EX-mapkupoBkoi
«0Ex ia lIC T6...T5 Ga X».

Jlns sxcrutyaranuu npeodpasosareneii CJIB-SMART-EX, CIB-SMART-Exd u CIAB-SMART-Exdia
JOIyCKAeTCs TIEPCOHA, 0O3HAKOMUBIIIMICS C HACTOSIIMM PYKOBOJICTBOM IO dKCIUTyaTarumu, riaBoi 7.3 I1YD,
rnasoii 3.4 IITO3II, T'OCT IEC 60079-14, TOCT IEC 60079-17.

[IpeoOpa3oBaresii  B3pBHIBO3AIIUIIIEHHOTO HUCIIOJHEHUSI COOTBETCTBYIOT KOMIUICKTY —JIOKYMEHTAIIUU
AI'BP.406239.001-33, tpeboBanmsm 1o TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1,
I'OCT IEC 60079-14, TOCT 31610.11 u rnasst 7.3 IIYD, I'OCT 12.2.007.0, TOCT 12.2.003, IIpaBun
KJ1acCU()UKALMU B TOCTPOHKN MOPCKHX CY/IOB.

1 OIIMCAHUE U PAEOTA
1.1 Hasuayenue

1.1.1  TIpeobpazoBarenu nperHa3HAUYEHBI U1 HEPEPHIBHOTO U3MEPEHHUS U TPeoOpa30BaHus AaBICHUS
a0COIIOTHOTO, H30BITOYHOTO, PA3PEKEHUS, TABICHUSI-PA3PEKEHUS, PA3HOCTH JTaBICHUH U TUAPOCTATHYECKOTO
JaBJICHUsI HEUTPAJIbHBIX U arPECCUBHBIX, FA3000pa3HbIX M )KUIKUX CpeJl B YHU(PHUIIMPOBAHHBIN BHIXOTHON CUTHAI
noctosiHHoro Hamnpsbkenus 0,8-3,2 B u uudposoii curnan Ha 6aze HART®-nporokona.

1.1.2 OOGnacTb NPUMEHEHUS: METPOJIOTUYECKHE CIIy>KObl, aKKpeIUTOBAaHHbIE Ha IMpPAaBO MOBEPKH HU
KaJTMOpPOBKH CpEICTB HM3MEpPEHHs JaBIICHHS, CHCTEMBl aBTOMAaTHYECKOTO KOHTPOJS, PETYJIHUPOBAHUS H
yIpaBJIeHUs] TEXHOJIOIMYECKMMHU MpOIeccaMi Ha MPEINpPUATHSAX I'a30BOM, METAJUTypru4ecKoil, XMMHYECKOH,
MUIIEBOW OTpacisX MPOMBIIUIEHHOCTH, Ha OOBEKTaX TEXHUYECKOro HabmoaeHust Poccuiickoro Mopckoro
peructpa cyznoxozactsa (PC).

1.1.3  PaGouas cpena st mpeoOpazoBaTesst — KHUIKOCTH (B T. 4. Macia, JU3EIbHOTO TOIINBA, Ma3yTa,
KepocuHa, O€H3WHa), map, ras3bl, Iapora3oBbleé W Tra3oBble cMecd (B T. Y. ra3o00pa3Hbli KHCIOPOJ U
KHCJIOPOJIOCO/Iep Kalue ra3oBble cMecd) mpu gaienuu g0 100 MIla. Pabouas cpena He AomkHA
KPUCTAJNIN30BaThCs WM 3aTBEP/IEBATh B IPUEMHHKE JIaBICHUS.

1.14  TIpeobpa3zoBarenu AaBJICHHS C KojaMmu Tpymmbl MarepuanoB ucnosaenus 03, 04, 07, 10 mo
Tabnuie A.2 npuiIoKeHus: A mpeHa3HauYeHbI 1J1s paboThl B arPECCUBHBIX Cpelax, BKIOYask CPeJibl, ColeprKallue
CepOBOZOPOA. YKa3aHHBIC WCIOIHEHUS KOMIUICKTYIOTCS KaOelbHBIMH BBOJAMH, BBITIOJHCHHBIMUA U3
HEepIKaBeIoIlel cTalli, UMEIOT YCUIICHHOE JTAKOKPACOUYHOE MOKPBITHE KOPITyCca U JOTIOJHUTEIbHBIN CII0H 3alUThI
nevaTHeIX miar. V3menus, pekoMeHIyeMble JUIsl MPUMEHEHHs B yciIoBusX OpeHOyprckoro u AcTpaxaHCKOTO
ra30KOH/ICHCAaTHBIX MECTOPOXJEHUH, HUMEIOT JONOJHHUTEIbHYI0 MapKuUpoBKy «OP» wumum  «Actp»
COOTBETCTBEHHO. M3/1enus, peKoMeH IyeMble [T TPUMEHEHHs Ha 00beKTax TeXHn4deckoro Habmroaenus PC, ve
JOJDKHBI COJIepKaTh acOECTOCOAepKAIUX MAaTepHaioB, U UMEIOT JIONOJIHUTEIBHYIO MAPKUPOBKY «M».
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1.1.5 TIIpeoGpazoBarenu otHocsaTcs k uznenusm ['CII (I'ocymapcTBeHHass cucTeMa MPOMBIIUICHHBIX
puOOPOB U CPEICTB aBTOMATHU3AIINN ).

1.16 Ilo ycroWyMBOCTM K  MEXaHMYECKUM  BO3JEHCTBUAM  IpeoOpa3oBaTesid  SABISIOTCS
BUOpPOYCTOHYMBBIMH M COOTBETCTBYIOT KiaccuukanmonneiM rpymmam L3, V1, V2 mo I'OCT P 52931 B
3aBUCUMOCTH OT UCIIOJHEHUS.

1.1.7  TIlo ycToHYMBOCTH K KJIMMAaTHYECKUM BO3JEHCTBHSM MPeoOpa3oBaTeiIy B 3aBUCUMOCTH OT BHUJA
ucnosiHeHus: cootBeTcTBYIOT 1o ['OCT 15150 rpynnam YXJI3.1, V1, V2, T3, TC1, TB1, OM1, OM2.

1.1.8 Ilo ycTOWYMBOCTH ¥ TPOYHOCTH K BO3JCHCTBUIO TEMIEPATYP OKPYIKAIOIICH Cpebl U BIAKHOCTH
npeoOpazoBarenu otHocATes K rpynnam B4, C1, C4 mo 'OCT P 52931.

1.1.9 TIIpeoOpazoBarenn OTHOCATCS K W3ICIUSAM  OJHOKAHAIBHBIM, OJHOQYHKIMOHATHHBIM,
BOCCTaHABJIMBAEMbIM U PEMOHTHPYEMBIM TOJIBKO B YCIOBUAX MPEAIPUATUSA-U3TOTOBUTEIIS.

1.1.10 KoHCTpyKIHMsI W TOKpBITHE IpeoOpa3zoBareseil 00ecreunBaloT yCTOMYMBOCTE K MaciaM M
MOIOIIUM BELIECTBAM.

1.1.11 Tlo cremeHu 3amIUTHl OT MPOHUKHOBEHHUS MBUIM M BOJbI MPeoOpa3oBaTesid COOTBETCTBYIOT
rpynmam IP54, IP66/1P67 o TOCT 14254.

1.1.12 TIIpeobpa3oBarenu mpegHazHaueHb! A paboThl npu atMochepHoM nasienuu ot 66,0 o 106,7
klla (ot 495 no 800 MM pT.CT.) U cOOTBETCTBYIOT rpymie ucnoiaaenus P2 mo OCT P 52931.

1.1.13 TIIpeobOpa3oBarenn HE COAEPHKAT MATEPHUAIOB U BEIIECTB, BPEIHBIX B YKOJIOTHUIECKOM OTHOIICHUH
Il 4eJIOBeKa U OKPYXKAoLIEeH cpeibl, MOITOMY MpHU IKCIUTyaTaluu (IPUMEHEHUH), UCHBITAaHUSIX, XPaHEHUH,
TPaHCIOPTUPOBAHUM U YTUIIM3ALMU HE OKA3bIBAIOT BO3JIEHCTBUS, ONTACHOTO B 3KOJIOTMYE€CKOM OTHOIIEHHUH.

1.1.14 Tlpeobpasosareaun CJIB-SMART-Exd npeanasHaueHsl a1 pabOThl BO B3PBIBOOIMACHBIX 30HAX
MOMEIICHUH U HapY)KHBIX YCTaHOBOK, B KOTOPBIX BO3MOKHO 00pa30BaHME B3PHIBOOIIACHBIX CMECEH KaTeropuit
A, 1IB, IIC rpynn T1 T6 c cobmogenunem tpeboBanuit [[OCT IEC 60079-14, rnasst 7.3 I1YD, IlpaBun
KJ1acCU()UKALMU M TOCTPOMKH MOPCKUX CYJIOB (M3IENUsI C MAPKUPOBKOH «M»).

1.1.15 CJB-SMART-EX ¢ Ex-mapkuposkoit «0Ex ia IIC T6...T5 Ga X» umeroT B3pbIBO3AIIUIIEHHOE
UCIIOJIHCHUE C BUJIOM B3PBIBO3AIIUTHI — HCKPOOE30MacHas AIEKTPUYECKas Lelb «ia» U MOTYT IPUMCHSTHCS B
cootBeTcTBUH ¢ raBoit 7.3 ITYD, TOCT IEC 60079-14, IlpaBun kinaccuuKanuy 1 MOCTPONKUA MOPCKUX CYAOB
(M3enust ¢ MapKUPOBKOi «M»), BO B3pBIBOONIACHBIX 30HAX, B KOTOPHIX BO3MOYKHO 00pa30BaHKE B3PHIBOOIIACHBIX
cmeceii kareropuu |A, 1B, IIC rpynmn T1 — T6.

1.1.16 Iapamerpsr CIB-SMART-EX — Ui <12 B, Ii<100 MA, Ci < 10 51®, Li < 0,1 mI'H.

1.1.17 TlIpeodpaszoBarenun CJAB-SMART-Exd wumerorT BHI B3pBIBO3AIIUTHI «B3PHIBOHEIPOHHIIACMAS
obooukay ¢ Ex-mapkuposkoii « 1 Ex db IIC T6...T5 Gb X» u coorBercTByI0T TpeboBanusm o TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-1, IlpaBun kinaccu(uKalud U TMOCTPOWKH MOPCKUX CYAOB (M3A€IHs C
MapKUPOBKOH «M»).

1.1.18 TIlIpeodpazoBarenun CJIB-SMART-Exdia umeroT BHI B3pBIBO3AIIUTHI «B3PBIBOHEIIPOHHIIAEMAsT
obonouka «d» (Ex-mapkuposka «1Ex db IIC T6...T5 Gb X»), uckpobe3onacHast aJieKTpuieckast 1ernb «ia» ¢ Ex-
mapkupoBkoir «0Ex ia IIC T6..T5 Ga X» wu coorBerctByloT TpeboBanusm mno TP TC 012/2011,
I'OCT 31610.0, TOCT 31610.11, 'OCT IEC 60079-1, ITpaBun kinaccuukamyy U MOCTPOMKH MOPCKUX CYJOB
(M3enus ¢ MapKUPOBKOM «M»).

3nak «X» mocie EX-mapkupoBku mpeoOpasoBarencii CJIB-SMART-Ex, CJIB-SMART-Exd wu
CJIB-SMART-Exdia yka3biBaet Ha 0cOObIE yCIOBHS KCILTyaTaIHH:

— MOJIKJTF0YaeMBbIi K IpeoOpa3zoBaTeio nasjieHus Exi, Exdia-ucrnonHeHust HCTOYHNUK TUTAHUS TOJIKESH

umeTh uckpodezonacueie snekTpudeckue nenu no 'OCT 31610.11 u uckpoGe3onacHble MapaMeTpsl

(YypoBeHb  HMCKpPOOE30MacHOM  IJNEKTPUYECKOM Iemu W MOATPYIIY  AJIEKTPOOOOpYyIOBaHUS),

COOTBETCTBYIOIIME YCIOBHSIM IIPUMEHEHHsI TpeoOpa3oBaTess AaBJIeHHs BO B3pHIBOONIACHOI 30HE;

— MpU dKCIUTyaTanud B 30HE Kiacca 0, mpeoOpa3oBaTenb JaBlieHHWs HEOOXOIUMO oOeperatb OT

MEXaHUYECKUX y/IapoB U TPeHUs BO H30exxaHue o6pa3zoBaHus (HPUKIIMOHHBIX UCKD;

- CMOTPOBOE OKHO IpeoOpa3oBatess 1aBiIeHUs clieyeT o0eperaTb OT MEXaHUYECKUX YAapOB;

— B3pBIBO3AIINTA MpeoOpazoBaTes JABJICHUS O0ECleYnBaeTCsl MPH MAKCUMaJbHOM JaBICHUM B

MarucTpaiy, He MPEeBbIIAOIIEM 3HaYeHUSI, JOIMYCTUMOTrO I JaHHOW MOJIENH;

- BEPXHSSA U HIDKHSS TeMIepaTypa IpuMeHeHus npeodpazoBareneii: 1t TS - -61°C <ta <+70°C, nus

T6 -61°C < ta < +60°C;
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— MOHTaX M SKCIUTyaTtanus mnpeoOpa3oBaTelis NaBJICHHUS JODKHBI HCKIIOYaTh HAarpeB AJIEMEHTOB
KOHCTPYKIIMM TpeoOpa3oBareieil BBIIIE TEeMIepaTyphl, JOMYCTHMOW JUIS SJIEKTPOOOOPYIOBAHHS
temnepatypsoro kiacca TS, T6 mo 'OCT 31610.0.

[Tpu ycraHoBKe B mpeoOpazoBaTeb KIEMMHOT0O OJ0Ka C 3alIUTON OT UMITYJIbCHBIX MEPEHAIPSKEHUH (KO
anekTpoHHoro npeodpazoBatens DI mo npunokenuto A) npoBepka COMPOTUBIICHUS U TPOYHOCTH U3OJISIUH
HanpspkenreM 550 B He mpoBoauTes (cpabaThiBaeT 3aliuTa).

[Ipumeuanue — IIpeoOpazoBaTenu ¢ BUIOM B3pbIBO3AIIUTHI «UCKpOOE30IMacHas AJIeKTpuYecKas Lenby C
kogoM OIII' B mporecce M3roToBIEHUS MOJABEPraroTCsl MPOBEPKE HA COIPOTUBIEHUE U IPOYHOCTH HU3OJISALUU
HarnpspbkeHreM 550 B 0e3 moakimtodeHnst yCTpoMcTBa 3alUThl OT TIEPEHANPSIKSHUM.

[Mutanue mpeodpaszosareneli CIAB-SMART-EX momxkHO ocCymiecTBISIThCSI 0T OaphepoB OE30MaCHOCTH,
0JIOKOB MHTAaHHS C BBIXOAHBIMH HCKpoOe3omacHpIMU mermsiMu ¢ mapamerpamu Uo < 12 B, lo < 100 MA,
Co>10 5D, Lo > 0,1 MI['H, umerome cepTHPUKAT COOTBETCTBHSI.

ITpeodpaszosarenu CJIB-SMART-Ex, CJIB-SMART-Exd u CJAB-SMART-Exdia npennasnadyens s
paboThI BO B3PHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 00OPa30BBIBATHCS B3PHIBOOIIACHBIE CMECH T'a30B U MApOB C
Bo3ayxom kareropuu IIA, IIB, IIC rpynn T1 — T6. Mexanudeckas mpoYHOCTh 000J104KH ITpeoOpaszosarerns Exd,
Exdia -ucnionuaenust coorBerctyet TpedoBanusimM ['OCT 31610.0 mist snekrpoodopynoBanus |l rpymisr ¢ BBICOKO#
OIMACHOCTBI0 MEXaHMYECKHMX MOBPEXACHUN. MexaHudyeckas MpoYHOCTh 000J10uKH mnpeodpaszoBatens Exd, Exdia-
WCTIOJTHEHUS IPH HATMYUH KPBIIIKU CO CMOTPOBBIM OKHOM (OIIIMS CO CBETOIMOIHBIM HHIUKATOPOM) COOTBETCTBYET
tpeboBanusM ['OCT 31610.0 mis snextpoobopynoBanust |l rpymmbl ¢ HU3KOM OMACHOCTBIO MEXAHUYECKUX
ITOBPEXKICHUM.

1.1.19 TIIpeobpa3oBarenn ¢ KOAOM O3JIEKTPOHHBIX mpeoOpazoBateneit OIII' mo mpumoxkenuto A
00eCTIIeUNBAOT 3alTUTY MPEoOPa30BATENs IPU BO3ICHCTBUY I'PO30BBIX MITH MHBIX TIEPEXOTHBIX ITePEHANPSKCHHMA
(ucnbrtTarensHoe BozneicTBue kinacca Il mo TOCT P 51992).

1.1.20 CrpykTypHasi cxema YCJIOBHOrO 00OO3HaueHHs NpeoOpa3oBareield IaBICHUS H3MEPUTEIHHBIX
MpUBE/IcHA B IPUIIOKEHUN A 1 Tabimimax A.1-A.S.
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1.2 Texuuyeckue XxapaKTEPUCTHKH

1.21  OcHOBHBIC TEXHHUYECKUE XapaKTEPUCTUKHU YKA3aHbI B STUKETKE Ha KOHKPETHBIN MTPeoOpa3oBaTeb.

1.2.2  Tlpeobpa3oBarenn yCTOHYMBBI K BO3JECUCTBUIO MEPETPY304YHOIO JABJICHUS B COOTBETCTBUH C
tabmmuueit 1. s nmpeoOpa3oBareneil pasHOCTH IaBICHUH Meperpy309HOe NaBICHUE MOJACTCS B IUTIOCOBYIO MIIH
MUHYCOBYIO Kamepy. [IpeoOpa3oBarenu pa3HOCTH NaBICHUM M THAPOCTATUYECKOTO JIABJICHHS MPOYHBIE MPHU
BO3CUCTBUU MPOOHOTO AABICHHUS B 00€ KaMephl JIUTEIBHOCThIO HE Oojiee | MHHYTHI U T€pPMETHUYHBIC TPH
BO3JICHCTBUU NMPEACIBLHOrO IOMYCTUMOT0 pabodyero n30bITOYHOTO B COOTBETCTBUU C TaOIHIICH 2.

TaoOununa 1— BenuunHsl HCOIBITATENBHOIO AaBICHUS IIpeoOpa3oBarTeseit

Bepxuue npegens! u3mepenuii (BIIN), MIla| UcneiTarensHoe gaBienue, B % ot BIIN [Tpumeuanue
Ho 16 Bxmtou. 125 —
Cs. 16 1o 60,0 BKIIOU. 115 —
» 60,0 »» 100,0 » 110 —

IIpumeuanus
1. [ns npeoOpazoBareneil NaBleHUS-Pa3peKeHIsI BEPXHHUI MPEAET H3MEpeH s IPUHIUMAETCS 110
N30BITOYHOMY JABJICHUIO.
2. Jlnsa mpeoOpa3oBaresieil abCONMIOTHOTO AaBlieHNsI ¢ BepXHUM npeaenom Hike 100 klla
UCIIBITATEIbHOE JABJICHUE PABHO aTMOC(EPHOMY.

TaOnuuoa 2 — BennuuHbl NpenenbHO-I0IMYCTUMOTO MEPErpy304HOr0 M MPOOHOTO JABJICHUS JUIS
npeoOpa3oBaresiell pa3HOCTHU JaBJICHUN U THAPOCTATUYECKOIO IaBICHHUS.

IIpenensHoE gomycTtumoe
Monenu npeodpa3oBaTeeit pabouee U30BITOUHOE [Ipo6Hoe naBnenue, Mlla
nmasienne, MIla

1412 4 6

1420 10 15

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

1530, 1540 4 6

1.2.3  IIpeoOpa3oBareny pa3sHOCTH JABJICHUN BBIICPKUBAIOT IMEPETPY3KYy CO CTOPOHBI IUIFOCOBOM H
MUHYCOBOM Kamep B TeueHUE€ | MHHYTBI OJHOCTOPOHHUM BO3JEHCTBUEM JaBIEHUS PABHOIO MpPEAEIBHO
J0MyCcKaeMoMy pabouemy M30bITOYHOMY JaBieHMIO. JlJi ycTpaHEHMsI BO3ZMOXKHOIO BJIMSIHHS NEPErpy3Kd Ha
XapaKTepUCTUKH IIpeoOpa3oBaTeiell mocie ee CHATHS He00X0AMMO IPOBECTH MOACTPOIKY HAUYaJIbHOTO CUTHAJIA.

1.2.4  BepxHue mpeaessl H3MEPEHHH COOTBETCTBYIOT TabIuIe 3.

Tao0unuuna 3— Bepxaue npeaensl H3MepeHUi Mosiesel mpeoOpa3oBareliei.

OGo3nauenue npeodpasoBareis Mopens Jliana3oH BEpXHHX TPEIENOB U3MepeHuil Py
1020 Ot 2,5 no 10 xIla
1030 Ot 4,0 no 40 xIla
Tpeo6pasoBates 1040 Ot 10 go 250 xITa
a0COJIFOTHOTO JaBJICHUS 1041 Ot 4 10 630 xITa?
CJIB-SMART-A 1050
CIB-SMART-Ex-A 1051 Ot 0,10 mo 2,5 MIla
CIIB-SMART-Exd-A
CJIB-SMART-Exdia-A 2050 Ot 0,25 10 6,3 MIla
1060
Ot 0,6 1o 16 MIla
1061
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[Tponomxkenne Tadauiel 3 — BepxHue mpeaensl u3MepeHnid Moelel mpeodpazoBarenei

O6o03HaueHne npeodpa3zoBaTes Monens JlMamnasoH BEpXHUX MPENEIOB u3MepeHuii Py
1112 Ot 0,16 10 4 xIla
1120 Ot 0,4 1o 10 xITa
1130 Or 1,6 o 40 xIla
IIpeoOpazoBarens 1140
M30BITOYHOTO JaBJIEHMS Or 10 10 250 lTa
CIIB-SMART-U 1141 Ot 25 110 630 ITa
CJIB-SMART-Ex-1 1150 M
CIB-SMART-Exd-U 1151 O 0,1 10 2,5MIla
CIIB-SMART-Exdia-1 2150 Ot 0,25 10 6,3 MITa
1160
1161 Ot 0,6 1o 16 MIla
1171 Ot 4,0 o 100 MIla
[IpeoOpazoBateinb pa3pexeHUs 1212 Ot 0,16 1o 4 xI1a
CAB-SMART-B 1220 Ot 0,4 s10 10 KTla
CJIB-SMART-Ex-B 1230
CJIB-SMART-Exd-B Or 1,6 10 40 xlla
CJIB-SMART-Exdia-B 1240 Ot 10 110 100 ITa
Paspexenus Pyr):
1312 Ot 0,125 a0 0,8 klla
M30BITOYHOrO JaBIIEHUS:
Ot 0,125 g0 0,8 xIla
Paszpexenus Pqr):
1320 Ot 0,5 a0 5,0 klla
M30BITOYHOTO TABIICHUS:
Ot 0,5 mo 5,0 xI1a
I[IpeoGpaszoBarens Paspexerus Po):
Ot 2,0 mo 20,0 xlla
JaBIICHUSA-PA3PEKCHHS 1330 Va6 _
CJIB-SMART-VIB 30BITOYHOTO zgfge(l){p;; 200 clla
CJB-SMART-Ex-1IB Pasperxeria Poo: : :
8(-)-
CI[B-SMART-EXd-I/IB 1340 Or 12,5 110 100kTTa
CB-SMART-Exdia-IB M30BITOYHOrO JABIIEHUS:
Ot 12,5 mo 150kITa
Paspexenns P.-:0t 12,5 no 100xIIa
1341 M30BITOYHOrO JaBIIEHUS:
Ot 12,5 mo 530kIIa
1350 Paspexxenus Por):
Ot 50 mo 100 xIIa
M30BITOYHOTO JaBIIEHHUS:
1351 Ot 50 mo 2,4 MIla
[IpeobpaszoBatenn 1412 Ot 0,16 no 4 xlla
pPasHoOCTH )IaBHeHI/Iﬁ 1420 Or 0,6 10 10 kI1a
CIAB-SMART —J1/1 1430
CIB-SMART-EX-I11 1434 Or 1,6 no 40 xI1a
CIIB-SMART-Exd-J1/1
1440 Or 10 go 250 xITa

CJIB-SMART-Exdia-JIJI
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[Tponomxkenne Tabauiel 3 — BepxHue nmpeaensl n3MepeHnid Moiesiel nmpeodpazoBarenei

O6o03HaueHne npeodpa3zoBaTes Monens JlMamnasoH BEpXHUX MPENEIOB u3MepeHuii Py
IIpeoOpazoBarens
PA3HOCTH JIaBJIEHMIT 1444 Or 10 o 250 xI1a
CAB-SMART -1
CJIB-SMART-Ex-/1J1 1450 010,10 10 1,6 MIIa
CAB-SMART-Exd-11/]
CJIB-SMART-Exdia-J|/] 1460 Ot 0,6 10 16 MIIa
IIpeoOpazoBarens 1530 Or 1,6 10 40 kITa
THIPOCTATHYCCKOTO JIaBJICHHS
CAB-SMART-AI"
CAB-SMART-Ex-II 1540 Or 10 1o 250 xITa

CJIB-SMART-Exd-/I
CJIB-SMART-Exdia-JIT

[Ipumeuanusi:

1) monmenu ¢ komoM wucnojHeHus mno marepuanam 11, 14 umeror makcumanshbii BIIM 40 xIla u

muHuManbHEIM BITU 4 kI]a;

MOJIEH C KOJAOM HCIIOJIHEHHU 10 Matepuanam 12 u 15 umeror MakcumanbsHelii BITH 250
klla u muanmaneabei — 10 xI1a;
MOJIEH C TPOUYUMH KOJAMU UCIIOJIHEHUI 110 MAaTepUAIaM UMEIOT MAaKCUMAJIbHBIN BEPXHUN

npenen usmepenus 630 klla 1 MuHMMaNBHBIN BepXHUM npenen udmepenus 25 klla.

2) IlpeoOpa3zoBarenu pa3HOCTH [aBJICHUH MOTYT HCIIOJIBb30BAaThCSI B KauecTBE IpeoOpasoBaTeneii

HU30BITOYHOIO JaBJICHUA ITPH IOAKIHOYCHHUH MI/IHYCOBOI;'I KaMCphbI K aTMOC(bCpC.

1.2.5 TIpeobpa3zoBarenu SBISIOTCS MHOTONPEISIBHBIMU H MOTYT OBITh HACTPOCHBI Ha Psiji BEPXHHUX
MpEeJIeiOB WK TUana30HOB M3MEPEHUN B COOTBETCTBUM ¢ Tabmuuei 3. [IpeoOpa3zoBaTenu Takke IOMYCKArOT
HAaCTPOMKY Ha CMEUIEHHbIN TUANa30H U3MEPEHUIA.
1.2.6  Ilpenensl gomyckaeMoil OCHOBHOW MPHUBEIEHHOH MOTPENIHOCTH Y yKa3aHbl B Tabmumax 4-10.
Bapuanus Beixoanoro curnana e npessimaer 0,5y. [Ipenensl qomyckaeMoil HOMOTHUTENBHON MpPUBEIESHHON
MOTPEITHOCTH, BEI3BAHHOW H3MEHCHHEM TEMIIEPATyPhl OKPYKAIOIIETO BO3AyXa, yKa3aHbl B Tabmume 11.

Taonuua 4—Ilpenenst gonyckaeMoil OCHOBHOM MPUBEIEHHON MOIPEIIHOCTH peoOpa3oBaTeneil,

uckimrovaa momenu 1020, 1030, 1112, 1212, 1312, 1412, 1240, 1041, 1050

Kon npenenos [Ipenensl fomycKkaeMoi OCHOBHOM MPUBEACHHON NOTPEeMIHOCTH ¥, % ot BITN™*
JIOITy CKaeMoi
OCHOBHOM | ppax/3 < Ps<Pmax | Pmax/10 < Ps < Pmax/3 Pmax/25 < Pe < Pmax/10
MpPUBEICHHON
MOTPELTHOCTU
0075 +0,075 0,075+0,007*(Pmax/Ps -3) 0,13+0,012*(Pmax/Ps -10)
010 +0,1
015 +0,15 +0,5
025 +0,25
050 +0,5 +1,0
IIpumeuanus:
1 Pmax — wMakcuManbHBI BepXHMHi Tpenead M3MEPEHHH A COOTBETCTBYIOWIeH MoauduKanuu
nmpeoOpazoBares;

2 PB — BepxHHil pe/ieN M3MEPEHHUH, Ha KOTOPbIii HACTPOEH NpeobpasoBaTe;
* 3Ha4eHHS PACCUMTAHHBIX IPEJENIOB JOIMYCKAeMOH OCHOBHOI IOTPEIIHOCTH OKPYTIIAIOT J0 IBYX

3Havanmx nudp
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Taobonaxwuma 5— Ilpenensr monyckaeMoil OCHOBHOM NMPUBEIEHHON OTPEITHOCTH MTpeoOpaszoBareneit

monenu 1020

Kon npenenos nomyckaemoii OCHOBHOM
MPUBEICHHON MOTPENTHOCTH

IIpenensr nonyckaeMoii OCHOBHON IPUBEIECHHON
MIOTPEIHOCTH ¥, % ot BIIN

6kxlla < Ps < [10xlla

2,5klla < Pe <6klla

050

+0,5

+1,0

Taonaxwuma 6— Ilpenensr 1onyckaeMoil OCHOBHOM NMPUBEICHHON MOTPEIIHOCTH MTpeoOpazoBareneit

moxenu 1030

Kon npenenos [Ipenensl gomyckaeMoii OCHOBHOM NMPUBEACHHON MOTpenrHocTy v, % ot BIIN
JIOITyCKaeMOM
OCHOBHOM 25klla < Pe < 40klla 6xlla < Pe <25klla 4xlla < Pe <6klla
MPUBEICHHOU
MOTPEUTHOCTHU

025 +0,25 +0,5 +1,0

050 +0,5 +1,0

Tao6numna 7— [Ipenens qomyckaeMoil OCHOBHOM MPUBEICHHOM MOTPEIIHOCTH ITpeoOpa3oBaTeseit

monenu 1041

Kon [Ipenensl JonyckaeMoil OCHOBHOM MPUBEASHHON MOTPEIIHOCTH Y, % ot BITN™*
Mpeeson
JIOIy CKaeMoit
OCHOBHOM Pmax/3 < Pe<Pmax Pmax/10 < Pe<Pmax/3 | Pmax/25<P¢<Pmax/10| Pe < Pmax/25
IIPUBEIECHHOU
MOTPEIIHOCTH
0,124+0,012* 0,304+0,025*
0075 +0,075 0,075+0,007*(Pmax/Ps-3) (Pmax/Ps-10) (Pmax/Ps -25)
015 +0,15 +1,0
025 0,25 05
050 +0,5 +1,0 +1,5
* 3HaYeHUs pacCUNTAHHBIX TPEJIENIOB AOIyCKaeMONH OCHOBHOM TOTPEIIHOCTH OKPYTJISIOT J0 IBYX 3HAYAIIUX
wip

Mopnenn 1041 ¢ xkonamu ncnosnHenus no Marepuanam 11 u 14 ¢ kogamu norpemnoctu 0075, 015, 025

HC IMPOU3BOOATCH.

Tabnuna 7a — [Ipenessl gomyckaeMoii OCHOBHOH NMPUBEACHHOM MOTPEIIHOCTH Ipeo0pa3oBaTeiei

moxaenn 1050

Kon npenenos nonyckaemoit
OCHOBHOMW MPUBEAECHHOU

[Ipenensl nomyckaeMoil OCHOBHOM MPUBEIEHHON NOTPELIHOCTH
Y, % ot BIIN

IIOI'PEIIHOCTH Pmax/10 < Ps < Pmax Pmax/25 < Ps < Pmax/10
015 +0,15
025 0,25 0.5
050 +0,5 +1,0

Taonuua 8—Ilpenens gonyckaeMoil OCHOBHOM MPUBEIEHHON MOTPEIIHOCTH MpeoOdpazoBaTeneit

mozeneit 1112, 1212, 1412

Kon npenenoB nonyckaemoit

[Ipenensr momryckaeMoil OCHOBHO# MPUBEICHHOM TOTPEITHOCTH Y, % OT

OCHOBHOM ITPHUBEICHHON BIIN
MOTPEIIHOCTH 1 klla < Ps<4«klla 0,4 klla < Ps <l klla 0,16 xlla < Ps <0,4xlla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0
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Taonawuma 9— [lpenensr 1omyckaeMoil OCHOBHOW NMPUBEICHHON MOTPEITHOCTH MTpeoOpazoBareneit
mozenu 1312
Kon npenenos IIpenensl fonyckaeMoil OCHOBHOW ITPHUBEIEHHON OrpenIHocTH ¥, % ot BIIN
JIOIy CKaeMoil
OCHOBHOM
MIPUBEIECHHOU
TIOTPEITHOCTH
025 +0,25 +0,5 +1,0
050 +0,5 +1,0
Tao6nuual0— IIpenens! romyckaeMoil OCHOBHOM NMPHUBEIEHHOMN ITOTPEIIHOCTH
npeobpasoBareneil Moaenu 1240

—

KTa<| P | + | |<1,6 kITa| 0,64 xITa<| Py | + |7 |<1 kITa | 0,25 k[Ta<|P;| + |P;|<0,64 KITa

Kon npenenos nomyckaemoii OCHOBHOM IIpeneinsl nomyckaeMoil OCHOBHOM NPUBEIEHHON
IIPUBEJEHHON ITOIPELIHOCTU orpemHocty v, % ot BIIN
Pmax/lo S PB < Pmax
015 +0,15
025 +0,25
050 +0,5

Tadbnuuna 11— Ilpenens! nonyckaeMoi AOMOJIHUTEIBHON IPUBEIEHHON TOTPEIIHOCTH

npeoOpa3oBaresiei, BBI3BaHHOH H3MEHEHUEM TeMIIEpaTypbl OKPYIKAIOLIETO BO3lyXa

[penensl qOMycKaeMOi JONOJIHUTEIBHON PUBEICHHOM

MOTPEITHOCTH };, BBI3BAHHON M3MEHEHUEM TeMIIEPaTyPhI
OKpykaroriero Bo3ayxa Ha kaxeie 10 °C, % ot BITU

Kopa npenenos nomnyckaeMoi
OCHOBHOM MpUBEJICHHON

HOFpCIHHOCTI/I Pmax/lo S PB S Pmax Pmax/25§ PB < Pmax/10
0075, 010, 015, 025 +(0,05 + 0,05Pmax/ Ps)
+
050 i(0’1 + 0,0SPmaX/ PB) _(011 + 0,04Pmax/ PB)

1.2.7 Tlpeobpa3oBareiny UMEIOT JTUHEIHO-BO3PACTAIONIYI0 WM JIMHEHHO-YOBIBAIOIIYIO 3aBUCUMOCTH
BBIXO/IHOI'O @HAJIOOBOI'O CUTHAJIAa OT BXOJHOTO jAaBieHus. [IpeoOpa3zoBaTenn pa3HOCTH JaBIEHUNA MOTYT UMETh
3aBUCUMOCTh TPONOPLUUOHAIBHYI0 KOPHIO KBaJpPaTHOMY OT BXOJHOM BEJIMYMHBI — PAa3HOCTU JABIICHMI.
JIuneitHO-BO3pacTaromas 3aBUCUMOCTb YCTAaHABIMBAETCS B ClIyyae, €CIM BEpXHUU Mpezes u3MepeHuil Ooplie
HIDKHETO TIpeJieNia U3MEPEHM, a IMHEHHO-yObIBatoIIast — IPU HUXKHEM IpeJiesie U3MEPEHU O0JIbIIIEM BEPXHETO.

1.2.8 HomwuHampHas craTU4ecKas XapaKTEPUCTHKH TPeoOpa3oBaHUs ¢ JIMHEHHO-BO3pACTAIOIICH
3aBUCUMOCTBIO aHAJIOTOBOI'O BBIXOHOT'O CUTHAJIA OT BXOJIHON U3MEPSAEMON BEIIMYUHBI COOTBETCTBYET BULY:

(YB—YnH)
Y=Yﬂ+m(P—PH), (1)
rae Y — 3HaueHHe BBIXOJHOTO JIEKTPHIECKOT0 CUTHAama, B;
P — 3HadyeHne u3MepsieMoi GU3NIECKOr BeMInHBI, K[1a;
Y1, Y — cootBerctBerHo HikHee (0,8 B) u Bepxuee (3,2 B) npenenbHble 3Ha4CHUS BRIXOJAHOTO CUTHAIA,
Pu, Ps — cOOTBeTCTBEeHHO HM)KHHN U BEpXHHIA TIpe/IeNbl n3MepeHuil, klla.

HomunanpHas craTuyeckas XapaKTEpUCTHKU MPeoOpa3oBaHUs C JIMHEHHO-YOBIBarOIIEH 3aBUCUMOCTBIO

aHAJIOrOBOI'0 BBIXOAHOI'O CUTHAJIA OT BXOJHOU U3MEPAEMOM BEIIMUYUHBI COOTBETCTBYET BUAY:
(YB—YnH)
Y = YB—m(P—PH), 2

Hcnonb3oBanuble B popmysie (2) 0003HaueHHs aHAJIOTUYHBI 0003HaUYeHUsAM (popMyibl (1).

HomuHanbHas cratudeckass XapaKTepUCTUKa ¢ (yHKUMEH mpeoOpa3oBaHus BXOAHON H3MepsieMoit
BEJIMYUHBI 110 3aKOHY KBaJPAaTHOI'O KOPHS COOTBETCTBYET BUAY:

Y = Yu + (YB — YH) % (3)

rae P — BxogHas uamepsiemasi BeJIMUrHA — PAa3HOCTh JaBJIeHH, KI1a;
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ocTaJbHbIE TapaMeTpbl — TO XKe, YTo B hopmyie 2.

[Mpumeuanue: BoixonHo# curHan u3MeHsieTcs inHelHo B auanaszone 0 < P/PB < 0,02.

1.2.9 Dnekrpuueckoe mnwuranue mnpeodpasosareneii CJAB-SMART, CJAB-SMART-Exd mgomkHO
OCYILIECTBIATHCS OT UCTOYHMKA HAIPSYKEHUS TIOCTOSIHHOI'O TOKA C BHIXOJAHBIM HampshkeHueM ot 6 1o 12 B.

HomuHansHOE 3HaueHNEe HANPsHKEHUsS TUTaHus rpeodpasosareneit 7 + 0,5 B.

1.2.10 TIluranue npeodpaszosareneii CIB-SMART-Ex, CIAB-SMART-Exdia nomKHO OCyIIeCTBISAThCS
oT OapbepoB 6€30MacHOCTH, OJIOKOB MUTAHMSI C BBIXOJHBIMH UCKPOOE30MacHbIMU LEemsiMu ¢ napamerpamu Ug <
12 B, 10 <100 MA, Co > 10 HD, Lo > 0,1 MI['H, umeromux cepTuduKaT COOTBETCTBUS.

HcTounuk nuTaHusl, UCHIOIb3YEMbIN JISl MUTAHUS B SKCILTyaTallUOHHBIX YCIOBUSAX MpeoOpa3oBareneil
(xpome CZIB-SMART-EX) noimKeH yIOBIETBOPSITH CIASAYIONUM TPEOOBAHUSIM:

— conpotusieHue u3onsuuu He menee 100 MOw;

— BBICP)KMBATh HCIBITaTeIbHOE HampspkeHue 550 B mpu mpoBepke SIeKTPUYECKOM MPOYHOCTH

W3OJISILNH;

CxeMbl BHEIIIHUX ANEKTPUUYECKUX COEIMHEHUI npeobOpa3zoBarenent IPUBE/IEHBI B
npuiioxeHuu B.

1.2.11 TIlIpeobpa3oBarenu MAOJDKHBI HAASKHO pPadOTaTh MpPHU OTKIOHEHHSIX IapaMeTpOB IUTAHUS
(HanpspKEHMS ) OT HOMUHAIBHBIX

- mmresbHoe: £10 % 0T HOMHHAJIBLHOTO;

— KpaTKOBPEMEHHBIE [IUKINYHBIC: =5 % OT HOMUHAJILHOTO;

— KpaTKOBpEMEHHbIE Imysbcauuu: +10 % oT HOMUHAJIBHOTO.

1.2.11 Comnporusnenue Harpy3ku nudpossiv npoTokoaoM HART® momxno ObTh He Menee 100 kO,
JUIg IpeoOpa3oBatTessl C BHIXOJHBIM CUTHANIOM 0e3 1upoBoro mpotokoia — He MeHee 10 kOm.

1.2.12 TlotpebiisieMas MOIIHOCTH IPU OTCYTCTBHH Harpy3ku He O6oiee 0,05 BT.

1.2.13 Bpems BOCCTaHOBJICHHs aHAJIOTOBOTO CHUTHAJIa IIpeoOpazoBaTesell mocie MpephIBaHus MUTAHUS
Ha Bpemst He 6onee 0,02 ¢ ve npessimaer 0,05 c.

1.2.14 TlpenenbHble OrpaHUYCHHS BBIXOHOTO CUTHAJIA ITpeoOpa3oBaTecii:

— HmxHee 3Hauenue: 0,6 B;

— BepxHee 3HayeHwue: 3,6 B.

BenuuuHbl CHTHAIOB HACKIIICHUST aHAJIOTOBOTO BBIXO/1A:

- HmkHee 3HaueHue: 0,7 B;

- BepxHee 3HaueHue: 3,5 B.

1.2.15 Ilpu ckaukooOpa3HOM U3MEHEHUH HaIpsDKEHMs MUTaHus Ha 1 B oT ycTaHOBIEHHOrO 3HAaUeHUs 3a
BpeMs He 6osiee 0,05 ¢ BBIOPOC BBIXOTHOTO CUTHANIA HE TIpeBbImaet 1,5 % oT nuama3zoHa u3MEHEHHUS BBIXOTHOTO
CHTHaJIa MPOJIOJKUTENIBHOCTRIO He Oonee 1 c.

[Tynpcanus BBIXOZHOTO CHUTHana B auama3oHe 4actoT oT 0,06 mo 5 I'1 BKIIOYHTENBHO HE IMPEBBIIIACT
3Hauenuit 0,7y. ITysbcanus aHAIOTOBOTO BEIXOAHOTO CHTHAJIA B IMaNa3oHe 4acToT oT 5 1o 108 ' He mpeBbimaet
0,25 % ot BIIN.

1.2.16 Ilo cremeHu 3aumUTHl OT NMPOHUKHOBEHMS MBUIM M BOJbI MPeoOpazoBaTeIM COOTBETCTBYIOT
rpymnam IP54, IP66/IP67 mo 'OCT 14254.

1.2.17 Tlpeobpa3oBarenu yCTOHYMBBHI K BO3/ECHCTBHIO TEMIEpPATYpbl OKpY’KaloIIed cpeasl Mo Tabauie
A.3 npusiokeHust A B 3aBUCUMOCTH OT WUCITOJTHEHHUS.

1.2.18 [IlIpeobOpazoBarenn yCTOHUMBBI W TMPOYHBI K BO3JEHCTBHIO CHHYCOMJAJIBHBIX BHOpauuil B
COOTBETCTBHUHM ¢ Tabnuied 12. HampaBnenune BUOpanuy JTOHKHO COOTBETCTBOBATH YKa3aHHOMY B TIPHIIOKEHUH
b.
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Tabnaumma 12— YcToHYMBOCTH K BO3/ICHCTBHIO CHHYCOUIATLHON BUOpAIIMH
Ucnomaenue 1o

I'pynna Hcnonaenus nmpeoOpazoBaTeneit BUOPOYCTOWYMBOCTH
no 'OCT P 52931
1 CAB-SMART wmogpeneit 1112, 1212, 1312. 1412 L3
2 CAB-SMART wmopgeneii 1020, 1030,1040, 1120, V1

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
3 [Tpoune ucnonuenust C/IB-SMART V2

[Ipenensl nomyckaeMol JIOMOJHUTENBHOW MPUBEICHHON MOTPEUIHOCTH, BBI3BAaHHOW BO3JIEHCTBHEM
BuOpamuu, B % ot BIIW, He TOMKHBI TPEBHIIATH CISAYIOINX 3HAYCHUH]:
= ke (5)
re Pmax — MakcuManbHbBIN BEpXHUH Mpeziesl u3MepeHus Mojienn nmpeodpaszoarens, klla;
Pg — ycranosnennsiit BIIU, klla;
k — ko3 duitneHT, paBHbIi 0,25 % nna mopeneit rpynn 1,2;
0,1 % nyst monieneit rpynmsi 3.
1.2.19 Tlpeo6pazosareaun CIAB-SMART-Exd, C/IB-SMART-Exdia ycToituuBsl K BO3JCHCTBHIO yaapa.
1.2.20 TIlpenenbl IOTOTHUATENBHON MPUBEIEHHON OTPEIIHOCTH ITpeoOpa3oBaTeseil pa3HOCTH JaBJICHUH
Y THIPOCTATHIECKOTO IaBJICHUS IIPU IBYXCTOPOHHEM Harpy>XeHUU pabouuM U30bITOYHBIM AaBiieHueM, % ot BIIU:

Pmax
v = Kf - Ppa6 - — —, (6)
roe Kf mig monenu 1412 +0,2%/1 MIla
Kf g mogenu 1420 +0,08%/1 MIla
Kf s moneneit 1430, 1434, 1440, 1444, 1530, 1540  +0,04%/1 MIIa
Kf msa moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3Hauenue pabouero nzbbiTounoro nasieHus, Mlla;

Pmax — makcumainbHblil BepxHMii npeaen usmepenus, Mlla;

PB — BepxHuil npeaen U3MepeHnit, Ha KOTOPbI HacTpoeH npeoOpa3oBatens, MIla.
1.2.21 TlpeobOpa3oBarein yCTOMUMBHI K BO3JCHCTBUIO HH/YyCTPHAIHHBIX TOMEX:
— HAaHOCEKYHJHBIM HMIIYJIbCHBIM IIOMEXaM II0 HAHOCEKYHIHBIM HMIIYJbCHBIM IIOMEXaM IIO
I'OCT 30804.4.4, crernenb KeCTKOCTH 3;
— Paaro4acTOTHOMY 3JIEKTPOMAarHUTHOMY 10Jt0 B nosioce yactoT 80—1000 MI'n mo I'OCT 30804.4.3
B nosioce gactot 80—1000 MI 11, cTreneHb »KeCTKOCTH 4,
— anekTpoctaruueckum pazpsiaam mo [OCT 30804.4.2, ctenenp xecTKOCTH 4;
— KOHIYKTHBHBIM IIOM€XaM, HaBEIEHHbIMU PaJHOYaCTOTHBIMU IEKTPOMAarHUTHBIMU TOJISIMU 110
I'OCT P 51317.4.6, cTenieHb KECTKOCTH 3;
— MarHMTHOMY NOJIO NpoMbliuieHHo yacToTsl 1o ['OCT P 50648, cTrenens )KecTKOCTH 5;
— uMIysbcHoMy MarautHomy noiito 1o 'OCT P 50649, crenens xecTKOCTH 5;
— 3aryxaromeMy MarHuTHoMy noiro o 'OCT P 50652, crenens xecTkoctu J;
— MUKPOCEKYHJIHBIM HMITYJIbCHBIM moMmexaMm Oompiioit 3neprun no 'OCT P 51317.4.5, crenenb
KECTKOCTH 2 IIPU MOJa4€ IOMEXH 110 CXEME «IIPOBOA-TIPOBOI» U CTETIEHD JKECTKOCTH 3 IIPH N10/1a4€ IOMEXH
0 cxeMe «IpoBoA-3emiisi». Kpurepuii kauecta GyHKIMOHUPOBAHUS — A.
JlonoJHUTeNbHAs MOTPEITHOCTh MTpeodpa3oBareneil, BbI3BaHHAs BO3AEHCTBHEM HH]IyCTPUAIBHBIX MIOMEX,

BBIp@KEHHAs! B MPOIIEHTAaX OT JAMana30Ha U3MEHEHUS BBIXOJHOTO cHrHaia, He mpesbimaer 20 % ot npenenaos
JIOIyCKaeMOM OCHOBHOM MOTPELIHOCTU U HE HOPMUPYETCSI.

1.2.22 Tlpeobpa3oBareian COOTBETCTBYIOT HOpMaM ITOMEXOIMHCCHH, YCTAaHOBJIEHHBIM Ui Kiacca b 1o
I'OCT P 51318.22.
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1.2.23 TlpeoOpa3oBareni WMEIOT BHEIIHIOW KHOMKY, PACOJIOKEHHYIO Ha KOpIyce, Il CMEIICHHUS
XapaKTEepUCTUKU MpeoOpa3oBaresst JAaBieHs (KaTHOpOBKa «HYJSD)) OT MOHTa)KHOTO IOJOXKEHHS Ha OOBEKTE WU
CTaTH4ECKOTO JIaBJICHUSL.

1.2.24 Tlpenensl 1OMyCKaeMOTO MPHU KAITMOPOBKE «HYJISD» CMEUICHUS XapaKTePUCTHKH ITPeodpa3zoBaTes
JaBJICHUS B 3aBUCHMOCTH OT YCTAHOBJIIEHHOTO JMana30oHa M3MEHEHUS CUTHAJIA TPUBEACHBI B Tadmue 13.

Taonuua 13— [Ipenensl qomycKkaeMoOro CMEMICHUS XapaKTEPUCTUKU TPU KATHOPOBKE «HYJIIS

Hpeﬂeﬂm YCTAaHOBJICHHOI'O Hpeﬂeﬂ CMCHICHUSA XapaKTCPHUCTUKU Hpeo6pa30BaTeJI$1
Juaria3soHa MUSMCHCHHA CUTHaJla JaBJICHUS, B % ot Juaria3oHa H3MepeHHﬁ
0,25Pmax< Pp < Prax +5
O,leaxS PB < 0,25 Pmax ilO
PB S 0,1 Pmax :|:20

1.2.25 Hactpoiika u ympaBieHue mnpeodpa3oBareneM, IMOMyuyeHHEe HHPOPMAIUM O HOMEpE BEpPCHH
MIPOrPaMMHOT0 O0ecreyeHus] BO3MOXKHO TOJIbKO JHMCTAHIIMOHHO IPH IMOMOIIM YIPABISAIOIIETO YCTPONCTBA,
noaaepxkuparoniero HART®-nporoxoi.

1.2.26 Bpewms ycpennenus (aemMnGupoBaHus ) BEIXOJHOTO CUTHAJIa IPeoOpa3oBaTelieii MOXKET ObITh BEIOPAHO
notpedurerem u3 ceayromero psna: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.

1.2.27 JlononHUTeNbHAs] MOTPEIIHOCTh, BbI3BAHHAS IIJIABHBIM H3MEHEHUEM HANpSOKEHHS MUTaHUS U
BO3JICHICTBUEM BHEIIHETO MEPEMEHHOT'0 MAarHUTHOTO ot HanpsokéHHOcThio 1000 A/M, wactoTtoit 50 I'n wmm
BHEITHETO TIOCTOSHHOTO MarHUTHOro moisi Hampspk€HHocThio 1000 A/M, He mpeBbimaer 0,2 oT mpepena
JIOMYCKaeMOM OCHOBHOM MOTPEUTHOCTH U HE HOPMUPYETCS.

1.2.28 TIpeobpa3zoBareny HE BBIXOAAT W3 CTPOs MpU OOPHIBE BBIXOJHOTO IICMH MPeoOpa3oBareieii, a
TaK)Ke MpH MM0Jaye HAMpsHKEHUS MUTaHUS OOpaTHOW MOJSPHOCTH M KOPOTKOM 3aMBIKAHMM BBIXOIHOW IEMH
npeoOpa3oBareei.

1.2.29 TIpoyHOCTH U3OSIIMU U COMPOTUBIICHUE DIEKTPUUECKUX IIeTIeH TpeoOpa3oBarTeseil MpuBEACHbI B
tabymie 14.

Tad6nuuna 14 — Bung v 3HaYCHHE HCMBITATENFHOTO HANPSDKEHUS MPHU MPOBEPKE DIEKTPHUUECKOMN
MIPOYHOCTH U30JISIIIUH, DJIEKTPUUECKOE COMPOTUBIICHUE U30JISIIUN

JelicTBytoliee 3HaYEHUE
UCIBITATEIHHOTO
HaIPsKEHUS IEPEMEHHOTO
Toka yactoroi 50 I'g
Hopwmbl 31€KTpHYeCKOTro CONPOTUBIICHUS
MPAKTUYCCKU
. n3oasaaun, MOM, He MeHee
CUHYCOUIATBHOU (POPMBI C
VcronHe e KOA(p(PUIIMEHTOM aMIUIUTYIbI
He xyxe 1,414 +0,099, B
npeoOpaszoBarenst
sdd, HE MeHee
11pH pu
. IIPH BEPXHEM .
OTHOCUTCIIbHON OTHOCUTCIIBHON
B B 3HAYEHUU
HOPMAaJIbHBIX BJIXKHOCTH 935 HOPMAaJIbHBIX II eI[eJ'II:HOfI BIIAAKHOCTH (95
P +3%u p p i« +3)%u
YCIIOBUSAX YCIIOBUSX paboueii
TeMIeparype Temmepatypn | TEMIEPaTYPe
35+£5°C PATYPYL | (35 1 5)0C
Hes3priBo3amuiieHbie
p HU 300 240 100 20 5
HUCIIOJIHCHU S
B3priBozaniuineHHbIe
HCIOJHECHHUS, B
COOTBETCTBHE C 550 — 100 — —
tpedoBanusimu ['OCT
31610.11
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1.2.30 TIIpeoGpazoBarenu ¢ KoJaMu DdJIEKTPOHHBIX TmpeoOpazoBarenedi Ol mo mnpunoxkenuro A
00ecTeYnBaloT 3aIUTY Peodpa3zoBaTesIst NPy BO3CHCTBUU I'PO30BbIX WM MHBIX MEPEXOIHBIX EpEHANPKECHUN

KOMOWHHMPOBAHHOMN BOJIHBI 1,2/50 MKC. c MaKCHUMaJIbHbIM 3HAYEHUEM HaIpsKSHUS
6 kB u 8/20 MKc. ¢ MakCUMaJbHBIM 3Ha4eHHEM TOKa 3KA (UcmblTaTenbHOEe Bo3jaelicTBue kiacca III mo
I'OCT P 51992).

1.2.31 TIO mpeoOpa3oBarens mpeaHazHAuEHO Ui pHUeMa 3JICKTPUUYECKOTO CUTHalla YyBCTBUTEIBHOTO
3JIEMEHTA, PONOPLUOHAIBHOTO €ro AeopMaliy OT IPUIOKEHHOTO JaBJICHUS.

3HavyeHre Hu(poBOro Koja CUTHaIa, HOPMUPOBAHHOE B IIMPOKOM JTMATIa30HE TEMIIEparTyp, mpeodpasyercs
B 3HAu€HHE JAaBJECHUA, OTOOpakaeMoe Ha CBETOAMOJHOM HHIUKATOPE M B YHU(PUUHUPOBAHHBIA TOKOBBIH
BBIXOJIHON CUTHAIL

WuTepdeiic monp3oBaTens MO3BOJSAET BU3YaIM3MPOBATh HM3MEPEHHOE 3HAYEHUE JABJICHUS, MOIYYHUTh
3HAa4YEHHUE JIaBJICHUS 10 IM(PPOBOMY M aHAJIOTOBBIM KaHAJIaM.

IIporpammHoe oOecnieueHue IpeoOpa3zoBareist sBISETCS BCTPOCHHBIM M Iepe3arpykaembiM. B
MOJIb30BATEIILCKOM M CBSI3HOM HHTepdeiicax mpeoOpa3oBaress OTCYTCTBYIOT HPOLEAYPHl apXHUBHUPOBAHUS
pE3yJIbTaTOB U3MEPEHUM.

1O npeoOpazoBatens pa3faeneHO Ha METPOJIOTHUECKU 3HAYMMYIO YacTh U METPOJIOTHYECKU HE3HAUUMYIO
4acTh:

K METPOJIOTHYECKH 3HAYMMON YaCTH OTHOCSTCS MIPOTPAMMHBIE MOJTYJIH, BBITIOIHSIONNE (DYHKITHH:

— cOopa, nepegaun, 0OpabOTKU U MPEICTABICHUS U3MEPUTEIIbHON HHPOPMALIUH;

— UACHTU(UKAIINHA METPOJIOTHYECKH 3HaunMoii yactu [10;

— K METPOJIOTUYECKU HE3HAYMMOM YaCTH OTHOCSTCS IPOrpaMMHbIE MOJTYJIM MEHIO Ipudopa:

— dbopmar oToOpaskeHHs TaHHBIX HA HHIUKATOPE;

— CTPYKTYPbl KOMMYHUKAallMOHHOI'O IIPOTOKOJIA.

Metponoruueckn 3HaunMas yactb [IO npeoOpazoBarenss HUMEET BO3MOXKHOCTb IMPOBEACHUS
UACHTU(UKALIMK [TOCPEICTBOM HHTepdeiica CBA3M, WIM BU3YaJbHO HAa CBETOAMOAHOM HMHIUKATOPE B MEHIO
pudopa.

WnenTudukanoHHble TaHHbIC, IPEICTaBICHHbIE B Tabaue 15, BKiItoyatoT B ceds HHPOpMaIHIO:

— o Homepe Bepcun [10 - muenTudukarope Merponorndecku 3aauumoit yactu [10.

Tabnuuna 15— MnentudukannoHHble JaHHBIE POTPAMMHOI0 00eCeYeHHUS

W nenTudukanuoHHble JaHHbIE (IPU3HAKK) 3HaueHue
Wnenrudukanmonnoe Hanmenosanue 110 mst CIIB-SMART-0,8-3,2 B EPDD_hart.a43
Howmep Bepcun (nnentuduxannonssiii Homep) 10 He Hxke 1.0

Mudposoit uaentuduxarop [10 -

JHpyrue uaeHTuuKaoHHble JaHHbIE, €CITU UMEIOTCS -

Ha uHaukaTopHOM yCTpOHCTBE UMEETCs MapoJib.

[10 He u3MeHsieMoe U HE CUUTHIBAEMOE.

Nwmeercst pasrpaHUdeHUE MOJIb30BATEIbCKOro AocTyna. [lonb3oBaTenn He UMEIOT J0CTyIa B CEpBUCHBIM
PEXUM.

ITpoTokonbl OOMEHa MAAHHBIX COAEPKAT METOAbl OIpeNesIeHUs] OMMOOK TNpPU TOMOIIM TMPOBEPKHU
COOTBETCTBHSI 3aIIpOCa M OTBETA M BHIYHCIICHUSI KOHTPOJIBHON CyMMBI.

VY poBeHb 3alUThI IPOrPAMMHOTO 00ECTIEUeHUs BBIYMCIUTENS OT HeTIpeIHaMEePEHHBIX U ITpeTHAMEPEHHbIX

M3MEHEeHHH - «BBICOKHiT» 1o P 50.2.077-2014.

1.2.32 TaGapuTHble U YCTaHOBOYHBIE pa3Mepsl npeoOpa3zoBareneit IIPUBE/ICHBI B
MpUIIokKeHuu b.

1.2.33 Macca npeoOpaszosareneii CIAB-SMART, B 3aBHCHMOCTH OT HCIOJHEHHS, HE MPEBbINIAET
3HAYEHHM, YKa3aHHBIX B TaOmmie 16.
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Taonxwumma 16 — Macca mpeoOpazoBareneit

Ob6o3Hauenue Mozenei mpeodpasoBareneit

Tun npucoenuHeHus

Macca, kT, HE

1220, 1230, 1240, 1330, 1340, 1341, 1350, 1351, 2050,
2150

K IIporeccy Ooiee
1112* 1212*, 1312*, 1412* FK 6,5
1530, 1540 FH 10
1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340, FK_ED 5
1420, 1430, 1434, 1440, 1444, 1450, 1460 ’
1020, 1030, 1040, 1041, 1050, 1051, 1060, 1061, 1112,
1120, 1130, 1140, 1141, 1150, 1151, 1160, 1161, 1171, M20. NM, NF 9

*- JIns CTaHJApPTHOTO KOHCTPYKTMBHOI'O MCIIOJHEHMSI U KOHCTPYKTUBHBIX HcnosnHeHuit Op, Actp, M

Macca npeoOpa3oBartelisi He MpeBbIaeT 12 Kr.

1.2.34
MeMOpaHbl CTOPOHHETO MPOU3BOICTBA IPUBEICH B Tabmmie 17.

Tadbnuuna 17— O0bemM U3MepUTEIbHON AUEHKU

O6o3HaueHue Mojenel npeodpazoBarenen

OOBbeM MOJIOCTH, CM

3

He Oonee
1041 1
1051, 1061, 1141, 1151, 1161, 1171, 1341, 1351 0,75
1530, 1540 211,5 (oxHoii
KaMephl)

1440, 1444, 1450, 1460, 1020, 1030, 1040

1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340, 1420, 1430, 1434,

34,5 (ogHOM KaMephbl)

2050, 2150 3,75
1050, 1060, 1150, 1160, 1350 4,25
1112, 1212, 1321, 1412 40,3

1.2.35 VYcroituuBocTh mpeobOpa3oBaTeniell k paboyuM cpenaMm ykazaHa B Tabnmme 18. Marepuain

MeMOpaHbl U AeTanell, KOHTAaKTUPYIOIUX ¢ U3MepsieMOi cpeioil mpuBeieHb! B Tabnuie A.2.

Taonuua 18— YcroituuBocts npeobdpaszoBaTeneil k cpeam

O0BeM U3MEpUTENbHON sUeiiku (ITOJI0CTH) TTpeoOpa3oBaTesieli JUisi YCTAaHOBKHU Pa3IeIUuTeIbHON

PaGouas cpena

X = NS )
L g £ R S :N{ g o < 2 E
Kox rpymimsl Monenu o EE _§§ g | v sH 5 g _ S 2 §
MaTepuaos | mpeobpasosateneil | £ & ¢ 2e ge g£8 = ‘éf% 5 & g | & |E | &
SEE| =g |=z%| 3SE| B |EX | E| 8| 22|25 | &
g 2% ge |E&| 82 § | 59 = & g 2 |
<R3 5 ¢ & 25 E p= g g g e
SE2 g = “ © é ) S¢ = = g
5 > =~ o
1020, 1030, 1040,
1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
01 1320, 1330, 1340, | - R I A L B R
1412, 1420, 1430,
1434, 1440, 1444,
1450, 1460
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1041, 1051, 1061,

02 1141, 1151, 1161, - - ; P I T (I N
1171, 1341, 1351
03 1020, 1030, 1040, - } + T+ |+ | - |+ ]+ [+

1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
04 1320, 1330, 1340, - + + + + + - + |+ |+
1412, 1420, 1430,
1434, 1440, 1444,

1450, 1460
1041, 1051, 1061,
07 1141, 1151, 1161, + + + + + + + + |+ |+
1171, 1341, 1351
09 1050, 1060, +? + + + + |+ | +
1150,1160, 1350,
10 1530, 1540, 2050, +? + + + + + |+ |+
2150
11,12, 13 +/- + - +/- +/- + + + ¥+ | +
14, 15, 16 1041 + + + + + +/- + + 2 ¥ |+ |+

[Ipumeuanue: naHHyr TaONMIly CcIelyeT paccMaTpuBaTh Kak OOLIYI0 MHCTPYKLMIO IpH BblIOOpe
MaTepUaJIoB, HE TapaHTUPYIOUIYI0 YCTOMYMBOCTH MAaTEpPHAIOB IpeoOpa3oBaTesieil OTHOCHTEIBHO
yKa3aHHbIX cpefl. OTBETCTBEHHOCTH 3a BBIOOP MaTepualia JIKUT Ha M0JIb30BaTelIe.

1.2.36 Cpennss HapaboTka Ha oTka3, He MeHee 200000 u.

1.2.37 Cpennuii cpok ciyxObl mpeoOpa3oBareseil He MeHee 14 jer, KpoMe JKCIUTyaTHPYEMBIX IPH
WU3MEpPEHUH MMapaMeTPOB arpeCCUBHBIX CPE, CPEIHUN CPOK CIYKObI KOTOPBIX 3aBUCUT OT CBOWMCTB arpeCcCUBHOM
Cpedbl U YCIOBUM 3KCILTyaTalluH.

1.2.38 Cpennuii cpok ciy:k0bl Tpeodpa3oBarTeseil, mpeIHa3HauYeHHBIX 715 U3MEPEHUS [TapaMeTPOB:

— arpecCUBHBIX Cpel C coaepkaHueMm cepoBojopoaa A0 5% oOwemubix (OpeHOyprckoe

MECTOPOKJCHHE) - HE MEHee 6 JIeT;

— arpecCUBHBIX Cpell C COJAEepKaHHEeM cepoBojgopona a0 26% o00bemMHBIX (AcTpaxaHCKOe

MECTOPOKICHHE) - HE MEHee 4 JIeT.

1.2.39 HasHadeHHBII CPOK CITy>KOBI MpeodpazoBaTeseil B3pbIBOOE30MACHBIX UCTIOTHEHUH COCTABIISIET:

- 20 et mpu paboTe B cpe/iax, He arpeCCUBHBIX 110 OTHOLICHHIO K MaTepualiaM, KOHTaKTUPYIOIIUM
C U3MEPSEMOM Cpeion;

- arpECCHUBHBIX CPeJl C COJePKAHUEM CEpPOBOI0poia 10 5% 00bEeMHBIX 6 JIeT;

- arpeCCUBHBIX CPEJl C COAEPKAHUEM CepoBOI0poaa 10 26% 0ObEMHBIX - HE MeHee 4 JIeT.

1.2.40 Tlpum 3akaze KOMIUIEKTa MOHTaXHBIX 4YacTel MpeneabHO-JOMYyCTHUMbIE XapaKTePUCTUKU
npeoOpa3oBaresieii COOTBETCTBYIOT —TPEACTbHO-IOMYCTHMBIM XapaKTEPUCTUKaM KOMIUIEKTa MOHTaKHBIX
YacTeu.

1.2.41 Tlpun HEOOXOOUMOCTH JOYKOMIUICKTOBAHUS BHJ W YPOBEHb B3PHIBO3ALIUTHI JIOTOIHHUTEIBHO
MpHOOpETaeMBbIX MOHTQXHBIX YacTeld JIOJDKEH COOTBETCTBOBAThH BHUAY M YPOBHIO  B3PHIBO3AIIUTHI
npeoOpa3oBaTes, sl KOTOPOTO OHH MPeIHa3HAYCHEI.
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1.3 KommiekTHOCTh peoOpa3oBaTeei

1.3.1 KommiektHOCTh IpeoOpa3oBaTenei npuseneHa B tadmume 19.

Taonumna 19— KoMmmiekTHOCTh TpeoOpazoBareneit

HaumenoBanue O6o3HaueHue KI?IJ;" [Ipumeuanue
I TIpeobpasosaresp napeis ATBP.406239.001-33 1 |Mcronnenue u 06o3HaueHMe
MSMCPUTCILHBIN B COOTBETCTBHUH C 3aKa30M
2. DTukeTka (macnopr) AI'bP.406239.001-33 I1C 1
3. Meroaunka rnoBepku MIT 95-221-2013 1 |Ha 100 mt. unu B ogus
4. PyKOBOJICTBO MO KCILTyaTalluU AT'BP.406239.001-17 PO 1 AAPCC, WIH IO 3akasy
WJIH B DJICKTPOHHOM BHJIE

1.4 VYcrpoiicTBo u pabota npeobpazoBareneit

1.41  KoHCTpyKTMBHO IpeoOpa3oBaTeslb COCTOMT U3 IEPBUYHOIO IpeoOpa3oBareist AABICHUS U
AJEKTPOHHOTO 0s10Ka 00pabOTKU CUTHAJIOB.

142 TIlpunmun paedcTBUS mpeoOpa3oBaTelied OCHOBAaH Ha TEH30PE3UCTUBHOM d(ddekre B
MIOJIyIIPOBOJIHUKOBOM UyBCTBUTEJIIbHOM 3jemeHTe. [lon Bo3zeiicTBueM H3MepseMOil BEIMYMHBI MeMOpaHa
negopMupyercs, BbI3bIBAaS HM3MEHEHHUE COINPOTHUBIEHUS TEH30PE3UCTOPOB UYBCTBUTEIBHOTO 3JIEMEHTa, a
BCJIE/ICTBUE 3TOT0, U3MEHEHHE BBIXOJHOTO 3JIEKTPUUECKOTO CUTHaja. DJIEKTPUUYECKUI CUTHaN mpeolpa3yercs
aHaJIoro-IUQpPoBBIM Ipeodpa3oBareneM B LUPPOBOKH KOJ, HNPONOPLUOHATIBHBIA MPUIOKEHHOMY JaBJICHUIO.
[Mudposoii kKoJ mepemaeTcss Ha YCTPOMCTBO, GopMHpyromee YHUDUIIMPOBAHHBIA aHAIOTOBBIA U LU(POBOM
BBIXOJITHOW CUTHAJIBI.

1.4.3 TIlnatel SJEKTPOHHOTO OJIOKAa YCTaHOBJEHBI B Koprmyce. s 3amuThl OT BO3ICHCTBUIA
OKpY’Karollel cpesibl Ha IU1aThl HAHOCUTCS MHOT'OCJIOMHOE 3allUTHOE ITOKPHITHE.

1.5 MapkupoBka

1.5.1 Haxkopnyce npeobpa3oBarenell yCTaHaBIUBAIOTCS TaOJIMUYKU ¢ HAMUCSIMU B cooTBeTcTBUU ¢ K/I:
— HAaMEHOBAHHE CTPaHbI, IJI€ U3TOTOBIEHO TEXHUUECKOE CPEJICTBO;

—  TOBapHBIM 3HAKOM WJIM HAUMEHOBAaHUEM IPeIIPUATUSI-U3TOTOBUTEIIS;

— HauMEHOBaHMEM U (WJIN) TUIIOM MpeoOpa3zoBaTelieil;

— MOPSAAKOBBIM HOMEPOM IpeoOpa3oBaTeieil o cucTeMe HyMepaluu NpeAnpUsTHS-U3TOTOBUTEIS;

- JIaTOM M3TOTOBJICHUS;

— s CAB-SMART-Exd, nononuutensHo: EX-MapkupoBka, 0003HaueHHE OpraHa 1o cepTuuKanuy,
HOMEp cepTuduKaTa, JHMANa30H pabouymx temmeparyp mit TS5 - -61°C < ta < +70°C, mis
T6 -61°C < ta < +60°C, crenuanbHBIA 3HAK B3PHIBOOE30MACHOCTH, CTENEHb 3aIUThI OT BHEITHUX
pozaeiicTuii mo I'OCT 14254,

— s CAB-SMART-Ex, nononauTtensHo: EX-MapkupoBka, 0003Ha4eHHE OpraHa 1Mo cepTuduKanum,
HOMEp cepTu(uKara, QUarna3oH pabouyMx TeMiepaTyp, HamnpsHKeHHWe MHUTaHUs, TOK, eMKOCTb Kales,
MHAYKTUBHOCTh M  MmoTpebisieMas MOIIHOCTH: aius  T5 - —61°C< tu < +70°C jusa
T6 - -61°C < ta <+60°C, Ui < 12 B, |i < 100 MA, Ci < 10 5d, Li<0,1 mI['H, Pi < 0,05 Bt, — a Takxke
CTeLMANbHBIA 3HaK B3pHIBOOE30MACHOCTH, CTETIEHb 3alIUTHl OT BHEIIHUX BO3/JECHCTBHI B COOTBETCTBUH C
ucnoxaenuem o ['OCT 14254.

- mis - CJIB-SMART-Exdia, mononnutenbHo: EX-mapkupoBka, 0003HaueHHE oOpraHa Io
CepTH(UKAIMKA, HOMEp CepTH(HKATa, JAWANa30H pPadOYMX TEMIIEpaTyp, HaNpsoKeHHE MUTAHUs, TOK,
eMKOCTh Kalbensi, MHAYKTUBHOCTh M ToTpebiisemas MOmHOCTh: it TS - —61°C < tu < +70°C s
T6 - -61°C < ta < +60°C, Ui < 12 B, I; < 100 MA, C; < 10 a®d, Li<0,1 mI'n, P; < 0,05 Bt, — a Taxxe
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CHelHabHBIA 3HAaK B3PHIBOOE30IMACHOCTH, CTEIIEHD 3aIUThl OT BHEIIHUX BO3JACHCTBUI B COOTBETCTBUU C

ucnonuenuem o 'OCT 14254,

152 3nax yrtBepxknaenus tuna CH HaHOCATCS W3rOTOBUTENIEM HA THUTYJIbHBIA JIUCT ATUKETKU
TUNOTPaCKUM CIIOCOOOM.

153 Orrucku kneiim OTK M3roToBUTENS M TOBEPHUTENS CTaBITCS B COOTBETCTBYIOIIHE pa3iciibl
STUKETKHU.

1.6 VYnakoBka

16.1 VYmnakoBka nmpeobOpaszoBareyieii 0OeCIeUrBaET COXPAHHOCTh MpeoOpazoBaresiell Mpyu XpaHSCHUH U
TPaHCIOPTHPOBAHUH.

1.6.2 TIlepen ymakoBbIBaHHEeM TIipeoOpa3oBareneii kKuciaopoanoro ucnonHeHus (K) mpowusBoautcs
obezxupuBanue u ounctka mo OCT 26-04-2158, uro moaTBep>KAAaETCS MPOCTAHOBKOM mrammna «O0e3KupeHo
corinacHo OCT 26-042158» B macniopTe (3THKETKE) Ha U3JICITHE.

1.6.3 IIpuemHuk naBieHusi mnpeoOpasoBarens kucinopogHoro wucnonnenus (K) szammmiaercs ot
3arpsi3HEHUI KOJMAaykoM, a caM IpeoOpa3oBaTellb MOMEIIAETCS B 3alasHHBINA IOJIMATHIICHOBBIA IaKeT.
[TpueMHUK naBIeHUS IpeoOpa3oBaTelsi He KMCIOPOIHOTO UCIIOIHEHHS JIOMYCKAETCs HE 3allUIAaTh KOJIMAYKOM.

1.6.4  Ilpu mocraBKe mpeoOpa3oBaTelIsi ¢ KOMIIEKTOM MOHTa)KHBIX YyacTell (OTBETHOM YacThIO pa3beMa)
MOCTICTHUI YIIaKOBBIBACTCS OTACIHHO.

1.6.5 Bwmecre c npeoOpa3oBaTessiMU B Tapy YKJIabIBa€TCsA ITHKETKA.

2 HUCITOJIB30OBAHME 110 HABHAYEHUIO
2.1 DxkcrulyaTalluOHHBIE OTPaHUYEHUS

2.1.1 He nomyckaercs mpuMeHeHHe mpeoOpazoBaTesieil A U3MEpeHUs JaBJICHUS CPEel, arPECCUBHBIX
10 OTHOLLIEHUIO K MaTepuaiaM KOHCTPYKIMU ITpeoOpa3oBarTesieil, KOHTaKTUPYIOLIUM C U3MEPSIEMOI Cpeaon.

2.1.2  He nomyckaercsi MEXaHUYECKOE BO3JICHCTBIE HA MEMOpaHy NMPUEMHHKA IAaBJICHUS CO CTOPOHBI
MOJIOCTH U3MEPHUTEIHHOTO OJI0Ka.

2.1.3  Ilpwm skcrryaTanuu npeodpazoBaTeneil He00X0AUMO UCKITIOUYHTH!

—  HaKOIUICHHME ¥ 3aMep3aHHe KOHJeHcata B paboumx KaMepax W BHYTPH COCAMHUTEIBHBIX

TpyOOTPOBOIOB (7151 Ta3000pa3HBIX CPEICTB);

—  3aMep3aHde, KPHCTALIM3AIMI0O Cpelbl WM BBIKPUCTAUIM30BBIBAHUE W3 HEE OTIENBHBIX

KOMITOHEHTOB (17151 )KUJIKUX Cpef).

2.14  Tlpu u3MepeHHH JaBJICHUS arpeCCUBHBIX WIIH KPUCTALTU3YIOIIUXCS, a TAKKE 3arPsA3HEHHBIX Cpe
OTOOpHbIE YCTPOMCTBA AABICHMS JIOJKHBI UMETh Pa3/IeNUTEeNbHbIE COCYAbl MM MeMOpaHbl. Pa3nenuTenbHble
COCY/IBI JIOJDKHBI YCTAaHABIIMBATHCS KAK MOXKHO OJIMIKE K TOUKE 0TOOpa JaBIICHHUS.

2.2 TloaroroBka mpeoOpazoBaTelieil K NCIOIb30BAHUIO

2.2.1  Ilpu nomydeHuu npeoOpazoBaTeneil HEOOXOIMMO OCMOTPETh YIAKOBKY M, YOSIUBIINCH, YTO OHA
HE MMEET MOBPEKICHUH, TPON3BECTH PACIIAKOBKY.

2.2.2  IlpoBepHUTb KOMIUIEKTHOCTh MpeoOpa3zoBaTeneil B cooTBeTcTBUU C 1.3.

2.2.3 BHemHHUM OCMOTPOM CcIeIyeT MPOBEPUTH MPeoOpazoBaTe M Pe3bOOBBIC COCAMHEHUS Ha
OTCYTCTBUE BUJUMBIX MOBPEXKICHHUH.

2.24 TlpuémHEK pmaBneHuWs mTpeoOpa3oBarelied W MOHT@KHBIE YAaCTH, MpeIHA3HAYCHHBIC JUIS
npeoOpa3oBaHusl JIABJIEHUS Ta3000pa3HOrO KHUCIOpPOJAa W KHUCIOPOJOCOAEPIKAIIMX CMECEH, TOJIKHBI OBITh
OYHIIECHBI U 00e3xupensl o PJI 92-0254-89. Jlns nmpeoOpa3oBaTenel, mpeIHa3HAYSHHBIX I paOOTHI B cpeie
ra3o00pa3HoOro KMCIOpoAa U KUCIOPOJOCOEpKAIUX cMecel, yOeIuThCsl B HAIMYMK B 3TUKETKE (Macropre)
mramia «Ooe3xupero corimacHo OCT 26-04-2158y.
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225 Ilpm MOHTaXe npeoOpazoBarenei CJIB-SMART-EXx, CIB-SMART-Exd "
CAB-SMART-Exdia (BBoze B 3KCIUTyaTalnio) HEOOXOAUMO PYKOBOJCTBOBAThCs HactosumM P, riasoii 3.4
IITO3II, rmasoit 7.3 ITYD, 'OCT IEC 60079-14, a Takxke:

— rabapuTHBIM YepTEKOM mpeobpa3oBateneit (mpunoxenue b);

— YepTEKOM CPEJCTB B3phIBO3ALIUTHI (Ipuioxenue I);

— JIPYTMMH JOKYMEHTaMH, JEMCTBYIOIIMMHU HA IPEIIPUITUH, PErVIAMEHTUPYIOLIMMH HCIIOJIb30BAHNE

CPEICTB U3MEPECHHUS JaBICHUS.

2.2.6  Ilonoxxenue mpeoOpazoBareneil MpH MOHTa)Xe — IMPOU3BOJIBHOE, YAOOHOE JUIi MOHTAXa,
J€MOHTaXa U 00CITy>KHBaHUSI.

2.2.7  Ilpu MoHTaxe mpeobpa3oBaresnell yCuiue 3aTsruBaHusl, MPUKIAIbIBAEMOr0 K Taifke Kopiyca, He
JIOJKHO npeBbImath 60 H-Mm.

2.2.8  Ymnornenue s coeamHenus tuna 1-3 ucnonHenwe 1 mo I'OCT 25164 pexomeHmyercs
BBITIOJIHATH C IIOMOILBIO ITPOKJIAJIKH.

2.2.9  Ilpu moHTaxe npeoOpa3oBarTesiei ClieAyeT YUUTHIBATh CIEAYIONINE PEKOMEH IAINH:

— OKpyXKawllas cpela HE JOJDKHA COJIEp)KaTh IIPUMECEH, BBI3BIBAIOIIUX KOPPO3UIO JAcTalei
npeoOpa3oBareneil, He MpeAHa3HaYCHHBIX /7151 paOOTHI B arpECCUBHBIX Cpeax;

— TemIepaTrypa u3MepseMoil cpeibsl B pabodell MoiocTH mpeodpa3oBaresst He JOJKHA IPEBbIIATH
JOMyCKaeMOM TeMIlepaTyphbl OKpy’Karomiero Bo3ayxa. Ilockonpky B paboueil mojocTH mpeodpa3zoBareisi HET
IIPOTOKA CpeJibl, TeMIIepaTypa Ha BX0/1€ B IpeoOpa30BaTeib HEB3PhIBO3ALUIUILIEHHOIO UCIIOIHEHUS, KaK IPaBUIo,
He aomkHa npeBbimath 120 °C. [Ins cHuKeHus: TeMIepaTypbl U3MEpsIeMol cpeibl Ha BXO/IE B pad0Uyto MOJI0CTh
npeoOpa3oBaresib YCTAHABIMBAIOT HAa COCJUHMUTENBHOM JIMHUM, JUIMHA KOTOpOH i ucnonHeHui JIJ1
PEKOMEHTyeTCsl He MeHee 3 M, a I OCTAIbHBIX UCTIOHEHU — He MeHee 0,5 M. YKa3aHHbIC JUIMHBI SBIISIOTCA
OPUEHTUPOBOYHBIMH, 3aBUCAT OT TEMIIEPATYPbI CPENIBL, IUAMETPA U MaTepuaa COEAMHUTEIbHON JIMHUU, U MOTYT
OBITh YMEHBIICHBI.

— B Cllyyae YCTaHOBKHU MpeoOpazoBaTesieil HemoCPEICTBEHHO Ha TEXHOJIOIMYECKOM 000pyAOBaHUM U
TpyOOIPOBOIaX JOKHBI MMPUMEHSATHCS OTOOPHBIE YCTPOWCTBA C BEHTHJISIMU /ISl 0OECIIEYCHHUS BO3MOKHOCTH
OTKJIIOYEHHUS U IPOBEPKH ITpeodpa3oBareseii;

— pa3Meniatb OTOOpPHBIE YCTPOICTBA PEKOMEHIYETCS B MECTax, IJie CKOPOCTb JABM)KEHHs paboueit
cpeabl HaWMEHbIAs, MOTOK 0Oe3 3aBUXPEHUH, T. €. Ha MNPSAMOJIMHEHHBIX YYacTKax TpPyOONpOBOJOB IpU
MaKCHMaJbHOM pPACCTOSIHUU OT 3allOpHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U APYTUX THUIPABINYECKUX
COCJIMHEHM;

— IIpY MyJICUPYIOLLEM JaBICHUU paboueil cpelibl, THIpOyaapax, OTOOpHbIE yCTPOMCTBA JOIKHBI OBITH
C OTBOJIaMHU B BUJI€ NETICO0PA3HBIX YCIOKOUTENEH;

- COEIMHUTENIbHbIE JIMHUU (peKOMEHJyemasl ajJnHa — He Oonee 15 MeTpoB) JOKHBI HUMETh
OJTHOCTOPOHHUI YKJOH (He meHee 1:10) or Mecta oTOOpa naBieHUS BBEpX, K IpeoOpa3oBaTessiM, €CIu
u3MepsieMasi cpena ras, M BHHU3, K IpeoOpa3oBareisM, €ClId H3MepsieMas cpela XUAKOCcTb. B ciayuae
HEBO3MOXXHOCTH BBINIOJIHEHUsI OSTHX TpeOOBaHUI NpU H3MEPEHUH JaBICHMS Tra3a B HIKHEH TOuKe
COEIMHUTENIbHON JIMHUM HEOoOXOJUMO TPEeAyCMOTPETh OTCTOMHBIE COCYAbl, a B HAUBBICIIUX TOYKaX
COEMHUTEJILHON JIMHUY, IPU U3MEPEHUH JIaBJICHUS KUKOCTH — ra30COOpPHUKH;

- IIPU HCIOJIb30BAHUN COEJUHUTENBHBIX JIMHUNA B HUX JOJDKHBI MPEIyCMaTpUBATLCS CIEIHalbHbIE
3aryrylaeMble OTBEpCTHs Ul IPOAYBKH (CIMBa KOH/IEHCATa);

— COEIMHUTEIIbHBIE JIMHUU (MMITYJIbCHBIE TPYOKH ) HEOOXOAMMO MPOKIIAIbIBATh TaK, YTOOBI HCKIIIOUNUTh
0o0pa3oBaHME Ta30BbIX MELIKOB (MPH HU3MEPEHUM JAABICHMS KUAKOCTH) MM TUAPABINYECKUX NMPOOOK (IpH
M3MEpEHUH JIaBJICHUs rasa);

— MarucTpaiu (CoeMHUTEIbHbIE TMHUN) JTOJKHBI OBITh Mepe]] MPUCOeANHEHHEM TpeoOpa3oBaTeeit
THIATENIbHO MPOAYTHl IS YMEHBIICHHUS BO3MOXXHOCTH 3arpsi3HEHHs] TOJOCTH NpUEMHUKA JIaBICHUS
npeoOpaszoBareneii;

- rocjie IpHUCOEAMHEHUs TMpeoOpa3oBaTenell cieayeT MpOBEpUTh MecTa COEAMHEHMH Ha
TepMETUYHOCTh NPH MAaKCUMAJIbHOM paboyeM MM MaKCHMAJIbHO JIONMYCTHMOM IEPerpy304HOM JaBjeHUU (He
MPEBBILIAIOIIEM BEIUYUH, YKa3aHHbIX B Tabnuue 2). Cnaa aaBneHus 3a 15 MUHYT He JOJDKEH MpeBbIath 5 %
OT I10/1aBaEMOT0 J1aBJICHUS.
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2.2.10 Jlns WCKIIOYEHHS CIIy4acB BO3HUKHOBEHHS OJIHOCTOPOHHUX TIEPETPy30K B TIpoliecce
SKCIUTyaTallul Ipeodpa3oBareneld pa3sHOCTH JaBICHHH HEOOXOAMMO CTPOTO COOJIOAATh OIpEacIICHHYIO
MOCJIEI0BATEIBHOCTh ONEpaluii MpHU BKIIOYEHUH IMpeoOpa3oBaress NaBjieHHs B pabOTy MpU HCIOIb30BAHUU
KJIanaHHOTO OJToKa (pUcyHOK 1):

1)  3akpoiire Bertunm |, Il u Ill, qmg gero moBepHHTE MX PYKOSTKH IO YacCOBO# CTpenke (TSIt co
CTOPOHBI COOTBETCTBYIOLIUX PYKOATOK) /10 yIIopa (To0KeHHE A);

2)  OTKpOWTE 3aloOpHYI0 apMarypy, YCTAHOBJICHHYIO Ha TEXHOJOIMYECKOM OO0OpYyIOBaHHH, KaK B
«IUTKOCOBOI», TaK U B «MUHYCOBOW» JINHUSX;

3)  ypaBHSTE aBJICHHE B «ILIFOCOBOW» M «MHHYCOBOW» Kamepax, Uil 4ero IUIaBHO IOBEPHUTE
pyxostku BeHtuneit | u Il Ha 1,5-2 oGopora npotus uacoBoii crpenku. ITocne 3Toro nposepsTe U, B ciaydae
HE00XOIUMOCTH, OTKOPPEKTUPYHUTE BHIXOJHOMN CUTHAI,

4)  noBepuute pykostky BeHtwis |11 mo gacoBoii crpeinke g0 ynopa (mojoxenue A);

5) mnoBepHUTE PYKOSTKY BEHTWIA | «IUIIOCOBOI» Kamepbl MPOTHB YacCOBOW CTPEIKH 0 YIopa
(monoxenue B);

6) noBepHUTE PYKOATKY BeHTWIs |l «MUHYCOBOW» Kamepbl MPOTHUB YaCOBOH CTPEJKH JO YIopa
(nonosxxenue B).

OT coegUHWUTENBHbBIX NUHWIA
A

N i —

A L

Q) == [

I | 2

| I
[11
K paTtumky
Pucynok 1 — Cxema kianaHHoro 00ka

2.2.11 IlpeobpazoBaTeny MOAKIIOYAIOTCA K MCTOYHHUKY MUTaHUs (COOMIOAast MOJSPHOCTh MCTOYHMKA
MUTaHUS) U Harpy3Ke COEAVMHUTEIbHBIMU MPOBOJAMH JIMHUU CBs3U. Cxema MOAKIIOUEHHUs Mpeodpa3oBareseit
NpUBEJCHA B IPUIIOKEHNH B.

2.2.12 Tlocrne TpaHCIOPTHPOBAHUS B YCIOBHSX OTPUIATEIBHBIX TEMIIEPATYp OKPY)KAIOLIEH Cpembl
nepBoe MOJKIIOYeHHEe MpeoOpa3oBaTeneil K MCTOYHHMKY AJIEKTPONUTAHUS JOIMYCKAeTCsl IOCIE BBLAECPIKKH
npeoOpa3oBareseil He MeHee 3 4acOB B HOPMAJIbHBIX YCIIOBUSX.

2.2.13 Kopnyc mnpeoOpazoBaTenss JOKEH OBITh 3a3eMJIEH B COOTBETCTBUH C TpeOOBaHUSAMHU
I'OCT IEC 60079-14.

2.2.14 TloaxmoueHue npeoOpa3oBaTeneil K Harpy3Ke U MICTOYHUKY MUTAaHUS OCYLIECTBISIETCS: KabeneM ¢
M30JISAIIUEH M YHCIIOM MEIHBIX IMPOBOOB, COOTBETCTBYIOIINM YHCITY NMPOBOJIHUKOB B JIMHUH CBSI3U (HAIIpUMep,
KY®ID 3x0,35-250 TY16-505.179-76). PekoMeHyeMoe ceueHne NpoBOAHNKOB Kadens ot 0,35 1o 1,5 mm2.

2.2.15 Jlns mnpeodpaszosareneii CIAB-SMART-Ex, CJ/IB-SMART-Exdia Heo0XoauMo MpOBEpUTH
BBINOJIHEHUE TPEOOBAHUH K JINHUH CBSA3H:

— conpoTuBiieHne kabdemns: Rk <20 Owm;

- émkoctb kabens: Ck < 0,04 Mmx®D;
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- WHIYyKTUBHOCTD Kabens: Lk < 0,1 mI'H.

2.2.16 Jns CAB-SMART-Ex, C/IB-SMART-Exdia 1oy1HbI ObITh BBITOJHEHBI YCIIOBUS B COOTBETCTBUU
cm. 12.2.5.1 TOCT IEC 60079-14:

— U, < Ui

- o<1

- Co > Ci + CK )

— Lo>Li+ Lk

2.2.17 PexoMeHayeTcs BBINOJHATH JIMHUIO CBS3H B BUJIE BUTOW Maphl B SKpaHe.

2.2.18 Ilpu OTCYTCTBUU raJIbBAHUYECKOTO Pa3/IeJIeHIs KaHaJIOB MUTaHUs IIpeoOpa3zoBaTeliel 3a3eMIICHHE
Harpy3Ku JOIyCKaeTCsl TOJbKO CO CTOPOHBI ncTouHKKa nutanus (UI1).

2.2.19 Ilpu HeoOXOIUMOCTH YMEHBUICHHS YpPOBHS IMYyJIbCAllUH BBIXOJHOTO SJIEKTPUUYECKOrO CHUTHala
npeoOpa3oBareneil, Hampumep, H3-3a IMYJIbCALUMU H3MEPSIEMOro MapamMeTpa, JOMYCKAaeTCsl MapajliebHO
COIPOTHUBIICHUIO HArPy3KH B MPUEMHUKE CUTHAJIA BKIIIOUATh HEMOJSPHBIN KOHAeHcaTop (HanmpuMmep, Tuna K10-
17) ¢ HOMUHaIBHBIM pabOUYUM HaIpsDKEHHEM He MeHee 63 B, mpu 3ToM cieayeT BbIOMpaTh KOHJEHCATOp C
MUHUMAaJIbHON EMKOCTHIO, 00ECTIEYNBAIOLICH TOMYCTUMBINM YPOBEHB MyJIbCAIMI Ha CONPOTUBIICHUN HATPY3KH.

2.2.20 Hacrpoiika mapamMeTpoB npeoOpa3oBaTelis IPOU3BOIUTCS COOTBeTCTBUH ¢ [Ipunoxenuem E.

2.2.21 BapuaHThl yCTaHOBKH IIpeoOpa3oBatesieil JaBjaeHus MpUBEICHBI B TpuiiokeHuu J1.

2.2.22 KamuOpoBKa «HYIIsSD» MpeoOpazoBaTeNeil NaBICHUS MOXKET MPOBOIUTHCS C IMOMOIIBIO BHEIIHEH
KHOIIKH, PACIIONIOKEHHON Ha KopIyce.

YcTaHOBIIGHHBIE TIPEIENbl  BBIOJHEHHS KAIMOPOBKH «HYJIS» BHEIIHEH KHOMKOW IO3BOJISIOT
KOMIIEHCUPOBATh BIUSHUE MOHTA)KHOTO TOJOKEHUS Ha OOBEKTEe WU UCKIIOYUTHh BIHMSHHE CTaTUYECKOTO
JaBIICHUSI TIPH SKCILUTyaTalliy TaTYNKOB HA BBIXOJHOW CHTHAJI.

Onepanus kamuOpoBKa «HYJIs» BBIMOIHIETCS NP M0/1a4e IaBICHUS Ha BXOJ B JaTYUK, PABHOE HIKHEMY
npeeny u3MepeHus (HyJIeBOMY M30BITOYHOMY JaBJICHHS IS BCEX JAaTYMKOB, KPOME AATYMKOB aOCOIIOTHOTO
JaBJICHUS W JAaTYUKOB Pa3HOCTH JaBlieHHi), abcomoTHOMy naBineHuto He Bbime 0,1 klla— ans matymkoB
aOCOJIOTHOTO JaBJICHUSI M HYJIEBOM pa3HOCTH AABICHHS — JUIA JAaTYUKOB pasHOCTU HaBieHui. [Ipenernsr
JIOMYCKaeMOTr0 CMEIIECHUS XapaKTEepUCTUKH ITpeoOpa3oBaress yka3zaHbl B Tabnuie 13.

Jlist ipoBeieH sl Onepaliy KaTuOpOBKH HEOOX0AUMO OTBEPHYTh BUHT KPETUICHHSI KPBILIKK HA MTOJIOBUHY
000poTa, MepPeBeCTU KPBIIIKY BIEBO 0 YIOPA, BBIAEPKATh HE MEHEe 3 C. U BHOBb IMIEPEBECTH KPBIIIKY 0OpaTHO.
[Tpu Hammumu nupoBOro MHAMKATOpPA HA HEM HAYMHACT MeplaTh TEKyIlee 3Ha4eHus naBieHus. Kanmmbposka
«HYJISD» BBIMOJIHAETCS ¢ TOYHOCTHIO 0,37.

[Tpu HEeyHauyHOH MOMBITKE KATMOPOBKH «HYJISD» CIEIYET MPOBEPUTH, YTO yCTAHABIMBAEMOE 3HAUCHHE HE
BBIXOJIUT 3a yKa3aHHbIE Mpejienbl. B ciydae, eciiu 3HaueHUe BBIXOJUT 3a Mpeesbl, TpeOyeTcs nepeyCcTaHOBUTh
npeoOpa3oBaTeNb B OJOKEHHE, IIPH KOTOPOM 00ECTIEYMBAIOTCS JOTYCKaeMbIE TIPEICITBI.
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2.3 DOkcrutyatanus npeobOpaszoBarenei

2.3.1  Dxkcrutyaranus rnpeodpa3oBarenell T0KHA MPOU3BOAUTHCS ¢ cobmoaerneM tpedoanuit ['OCT
IEC 60079-17, rnassl 3.4 IITOOII.

2.3.2 BBoxn mpeoOpaszoBarernell B OSKCIUTyaTallMIO IMPOU3BOAUTCS IO JOKYMEHTaM, NPUHATHIM Ha
HpeANPUATHH-TIOTpeOuTENE.

2.3.3  Dkcrutyaranus npeodpasoBareseil ¢ MapkupoBKoil «K» TomKHa IPOU3BOIUTHCS C COOIOICHUEM
tpedoBanuit 'OCT 12.2.052, OCT 26-04-2158.

2.3.4  Ilpm sKcrryatany mpeodpa3oBaTeNy JOKHBI MOJIBEPraThCs MEepUOANYecKUM ocMoTpam. [lpu
OCMOTpE HEOOXOIUMO MPOBEPUTH:

—  [IPOYHOCTH U TEPMETHYHOCTH JIMHUH TTO/IBOJIA TABIICHHS;

—  YHCTOTY HOJIOCTH ITO/IBOJIA JIABIICHHS;

—  Haa&KHOCTh MOHTaXa (KpeIuleHus) Ipeodpa3oBaTeiei;

—  OTCYTCTBHE OOPBIBOB MJIM IMOBPEKICHUS HU30JSIIUN COSAUHUTEIBHBIX SIEKTPHUUECKUX JTMHUH.

DkcrutyaTanus npeodpasoBareneil ¢ HapylIeHHeM YKa3aHHBIX TPeOOBaHUI 3amperaercs.

2.3.5 B mpouecce 3KCIUTyaTalluy CIEAYET PETYISPHO MPOBEPSTh YUCTOTY MOJIOCTH MOBOJIA IABJICHUS,
a Tak)Ke HaJEKHOCTh IEKTPUYECKOTO COCTUHEHUS] KOHTAKTOB, IIEJIOCTHOCTh U CONPOTUBIICHUE JIMHUU CBSI3H C
Harpy3Komu.

2.3.6  OcMOTp M ycTpaHEHHE 3aMEUCHHBIX HEJIOCTaTKOB JIOJDKHBI MPOU3BOJUTHCS MPU OTCYTCTBHU
JaBJICHHSI B TA30BOM MITM THAPABINYECKON JIMHUH U OTKIFOYEHHOM 3JICKTPOITHUTAHUH.

2.3.7 B cmyuae HaKoIIeHUsI KOHACHCATA B COCTUHUTEIBHOMN IMHUU (TI0JIOCTH U3MEPUTETIHLHOTO OJI0Ka)
U HEBO3MOXXHOCTH CIIMBAa KOHAEHcaTa Oe3 JEeMOHTaxa mpeoOpa3oBaTenieii HEOOXOIWMO JIEMOHTHUPOBATH
npeoOpa3oBaTelu, ¥ CIIMTh KOHJICHCAT, ITOCJIE Yero BHOBB IPOM3BECTH MOHTaX NpeodpaszoBarenei. JleMoHTax n
MOHTaXX MpeoOpa3oBaresell CleayeT MPOU3BOAUTH C COONIOJEHHEM TpeOOBaHWI pas3aena 2 HACTOSMIETO
JTOKyMEHTA.

2.3.8  XapaxTepHble HEUCIIPABHOCTH ¥ METOJIbI X yCTpaHEeHUs npuBeneHb! B Tadbmmie 20.

Tabnuua 20— XapakTepHble HEUCITPABHOCTU U METOBI UX YCTPAHEHUS

HeuncnpaBHOCTh ITpuunna Meron ycTpaHeHus!

OOpbIB B TMHUY HATPY3KHU WM B IIETTH .
p py : Haiitu u ycTpaHuTh 00pbIB

UTAHUS
1 BrixoaHol curnan Kopotkoe 3ambikaHu€e B JIMHUU HATPy3KU N
Haiiti u ycTpanuTth 3aMbIkaHue
OTCYTCTBYET WJIM B 1IN MMUTaHUS

Huzkoe HanpspkeHne TUTaHUS WA
HU3KOE COMPOTUBIICHUE HATPY3KH
Hapymena repMeTHYHOCTD B JINHUU
IOJIBOJIA JABJICHUS

IIpoBeprTe U, €ciin HY>KHO, OTPEryIupyiire

Hality 1 ycTpaHUTh HE F€pMETUYHOCTh

2 BBIXOIHOU cUTrHAI

Ortkirounth nutanue. OCBOOOIUTH TOCTYT K
HeCcTaOMIEH

OKHCIIEHBI KOHTAKTHBIE TOBEPXHOCTH KOHTAaKTHBIM IIOBEPXHOCTSIM. OUHCTUTD

KOHTaKTBI

3 BeixoaHo# curHan Boseparute npeobpazoBatenb AJisl 3aMEHBI UK
HewucnpaBHocThb B 0J10K€ 3JIEKTPOHUKI

BoITIe 3,45 B pEMOHTA

2.4 TlpoBeneHue u3MepeHui
241 Jlns mpoBeneHUs HW3MEPEHHH WCIOIB3YIOTCS THIIOBBIE CXEMBl BKJIFOUCHUS, INPHBEICHHBIC B
npunoxenusx /1 u B.
2.4.2 BpIUHCIICHUE U3MEPSEMOTO JIaBJICHUS MPOU3BOAMUTCS IO hopmyiie 4-6
JUIs1 JIMHEHHO-BO3PACTAIOIEH 3aBUCHUMOCTH

(Y —Yn)
P=Pu+ m(PB — Pn), 4)
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JUTs IMHEWHO-yOBIBAIOIICH 3aBUCUMOCTH

(Yrs-Y)
P=PH+(YB_—YH)(PB—PH), (5)

111 IpeoOpa30BaHMs 10 3aKOHY KBaJIPaTHOTO KOPHS

(Y —Yn)?

PZPBW, (6)

rae Y — U3MepeHHOe 3Ha4eHHUE BBIXOJAHOIO AIEKTPUYECKOT0 CUrHala, B;
P — 3HaueHue uzMepseMoil (pu3nyeckoi BeIMYHHBI, yCTAaHOBJIECHHBIE €AMHUIBI, HarTpuMep klla;
Yu, YB — cootBerctBeHHO HukHee (0,8 B) u Bepxuee (3,2 B) npenenbHble 3HAY€HHS! BBIXOJIHOTO
CUTHAJIa;
PH, PB — COOTBETCTBEHHO HMKHMI U BEPXHUI IIPEEIIb U3BMEPEHU, YCTaHOBIICHHBIE €IUHULIbI, HAIIPUMEDP
kl1a.
2.4.3 3HaueHHe U3MEPEHHOTO JIABJICHUS B YCTAHOBIICHHBIX €MHHIIAX MOXKET ObITh cunTano o HART®-
KaHally, a Ipy HAJIMYUU UHJUKATOPHOTO YCTPONUCTBA — C HHAMKATOpa Ipeodpa3oBaTels.

3 TEXHUYECKOE OBCJ/1Y’KUBAHUE

3.1 [Tpu BbIIlyCKE C OPEANPUITHSI-U3TOTOBUTENS IPEOOpa30BaTENIM HACTPAMBAIOTCS HA BEPXHUU
pesiea M3MEpPEHUs NaBlICHHs, NPU ITOM HIDKHHUK TPENeNl U3MEPEHMsl HAaBJIICHHUsS DPABEH HYJIO I BCEX
npeoOpaszoBareneit, Kpome mpeodpa3oBareneil JaBIeHHUs-Pa3peKCHNUS.

Jlis MHOTrompezaenbHbIX IpeoOpa3oBaTesiell BO3MOKHO H3MEHEHHME BEPXHEro Ipezaesa H3MepseMoro
JABJICHUS C IOMOILBIO MOAYJISl HHAUKAUK B cooTBeTcTBUU ¢ [Ipnnoxenuem E. [locne nepectpoiiku nponssectu
3aIMCh B TACIIOPTE O IPOU3BEIAEHHOM JIEHCTBUU.

3.2 WNHuTtepBan Mexay moBEpKaMu S JIET.

[lepuonuyeckoil moBepke MOTYT HE IOJBEprarbcs IMpeoOpa3zoBaTeiM, HaXOAALIMECs Ha JIUTEIbHOM
XpaHEeHU! (KOHCEpBAIUH).

3.3 Mertposoruueckue XxapakTepucTUKU IpeoOpa3oBaTeiell B TeUeHUEe HHTEpBajia MKy MOBEPKaMU
COOTBETCTBYIOT JOKYMEHTaM O IOBEpKEe C y4€TOM IMoOKa3aTelell 0e30TKa3HOCTH IpeoOpas3oBareiel u mpu
YCIIOBUU COOJIIOJICHHSI TOTPEOUTENIeM MPABUII XpaHEHUs, TPAHCIIOPTUPOBAHUS U IKCIUTyaTalluH, YKa3aHHbIX B
HACTOAIIEM PYKOBOJICTBE IO IKCILITyaTall1H.

3.4 [ToBepka mpeoOpa3oBarenel OCYLIECTBISETCS B COOTBETCTBUM ¢ JokyMeHToMm: «['CH.
[MpeoOpazoBarenu maBienus w3mepurenabHble CJIB-SMART. Meroguka moepku» MIT 95-221-2013,
yrBepxkacHHbIM OIT'VII « YHUHM» B 2015 T.

3.5 PerynupoBka

3.5.1 PerynupoBka U mepecTpoiika JaManma3oHOB U3MEpeHUs mpeoOpa3oBaTesiell MPOU3BOIUTCS
JUCTAHIIMOHHO MIPH MTOMOLIH YIIPABJIAIONIEr0 yCTpoiicTBa, noaaepxkupatoniero HART®-nporokou.

3.6 Mepsl 6e3omacHOCTH

3.6.1 Ilo cmocoOy 3ammMTBl YelOBeKa OT IMOPAKEHUS OJIIEKTPUUSCKUM TOKOM TIpeodpa3oBaTein
otHocATcs K kinaccy «l» mo 'OCT 12.2.007.0.

3.6.2  Kpabore c mpeoOpa3oBaTeIsiMA TOMYCKAIOTCS JINIA, ATTECTOBAHHBIE JIJIS1 PA0OTHI C COCYTaMH IO
JaBlIeHHMEM, NpOILEAIINe MpoBepKy 3HaHUU «IIpaBUa TeXHMUYECKOW OHKCIUTyaTallil 3JEKTPOYCTaHOBOK
notpedurenei» (ITTO3IT) u «IIpaBun mo oxpane Tpyaa IpH SKCIUTyaTaluu dIeKTpoycTanoBok» [I0TIY 2014,
UMeIoIlKe paBo paboTaTh ¢ MEKTpoycTaHOBKaMH HampspkeHueM 70 1000 B u mporrenimme HHCTpYKTax 1o
TEXHHKE 0€30M1acHOCTH.
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3.6.3  Texauveckoe o0OCIyXHUBaHHE IpeoOpazoBareyeldl JOMKHO TMPOU3BOIUTECA C COONIOEHUEM
tpedoBanuit 'OCT IEC 60079-17, rnassr 3.4 [ITO2I1.

3.6.4 3ameHy, NpUCOCAMHEHUE M OTCOCIUHECHHE IMpeoOpa3oBareliell OT MarucTpayiei, MOABOSAIINX
JaBlICHHUE, CIEAYET MPOU3BOAUTH MPU OTCYTCTBHU AABICHHUS B MarucCTPaIsixX M OTKIIOUYEHHOM 3JIEKTPHUYECKOM
MUTAHUU.

4  TEKYIIAW PEMOHT

4.1 [TpeoOpa3oBaren, A KOTOPBIX BBISBIEHO HECOOTBETCTBUE I1APAMETPOB, YKA3aHHBIX B ATUKETKE
(macmopte) ¥ KOMIUIEKTHOCTH 1.3 Ipu MpoBEASHUH BXOIHOTO KOHTPOJIS UIIH MIPH SKCILTyaTalluu, HalPaBIIsIOTCS
Ha IPEIIpUATHE-U3TOTOBUTE.

4.2 3amnperiaercss BHE MPEIIPUSITUS-U3TOTOBUTENS pa3dbupaTh mNpeoOpa3oBaTeiy, MPOBOIUTH
J0pabOTKy MOHTaXa, a TAKXKe IPOU3BOIUTH 3aMEHY JIEKTPOHHBIX KOMIIOHEHTOB, UyBCTBUTEIILHOIO 3JIEMEHTA.

5 OBECNEYEHUE B3PLIBO3AIUMIIEHHOCTH

B3priBozamuménnocts npeodpazosareneii CIAB-SMART-Exd obecrieunBaercsi BBIMOJTHEHUEM OOITUX
TpeOOBaHMI K B3PBIBO3AMIMIIEHHOMY 3iekTpoobopynoBanuio mo TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnaBst 7.3 IIY 3 u TpeboBaHuii K B3pbIBO3AMUIIEHHOMY 000pYA0BaHHUIO C B3PHIBO3AIIUTOM
BHUJIa «B3pbIBOHEIIPOHHIIaeMast ooostouka «d» mo 'OCT IEC 60079-1.

B3priBozamuménnocts npeodpazoareneii C/IB-SMART-Ex oOecrieunBaeTcss BBITTOJIHEHHEM OOIIMX
TpeOOBaHMI K B3PBIBO3AMIMIIEHHOMY diekTpoodopynoBanuto mno TP TC 012/2011, T'OCT 31610.0,

['OCT IEC 60079-14, rnase 7.3 [1YD u TpeGoBaHMii K B3pHIBO3ALIUIIIEHHOMY 000PY/IOBAaHHIO C B3PBHIBO3AIIUTOMN
BUjIa «MCKpoOe3omacHas iekrpuyeckas memnb «iay mo 'OCT 31610.11.

B3speiBozanuménnocts npeodpaszosareneii CJIB-SMART-Exdia obecrieunBaeTcss BBITOJTHEHHEM OOIIMX
TpeOOBaHMI K  B3pBIBO3AIIMIIEHHOMY 3sekTpoobopynoBanuto 1o TP TC 012/2011,I'OCT 31610.0,
I'OCT IEC 60079-14, rnaBst 7.3 IIY D u TpeboBaHuii K B3pbIBO3AMUIIEHHOMY 000pYA0BaHUIO C B3PHIBO3AILIUTOM
BUJIa «B3PBIBOHENPOHUIIaeMast 000siouka «dy», uckpobesomnacuas nekrpuyeckas nenb «ia mo F'OCT IEC 60079-
1,TOCT 31610.11.

5.1 Cpenctsa B3pbIBO3AIIUTEI TpeoOpa3oBaTeeit

5.1.1 B3spsiBozammra mpeoOpaszoBateneii CJIB-SMART-Exd (Exdia) oOecneunBaercst BuIOM
B3pbIBO3AIINTHI «B3pbIBOHENpoHKLaeMas obonouka «d» nmo I'OCT IEC 60079-1 u nocturaercs 3aKkiitoueHUEM
AJIEKTPUUECKUX Lienei mpeoOpa3oBarenell BO B3pPHIBOHENIPOHUIIAEMYIO OO0OJOYKY, KOTOpas BbIIEP)KHUBAET
JaBJICHHE B3pbIBA W HCKIIOYAET Iepeaady B3pbIBa B OKPYKAIOUIYIO B3pBIBOONACHYIO cpeny. lIpouHocTh
obonouku C/IB-SMART-Exd, C/IB-SMART-Exdia nposepsiercst ucnsiranusimu no 'OCT 31610.0 u TOCT
IEC 60079-1, mpu 3ToM Kaxkaas 000JI09Ka MOABEpracTcs UCTIBITAHUSAM ITHEBMAaTHIeCKUM JaBieauem 1,5 + 0,1
MIIa B TeueHNe BpEMEHH, IOCTaTOYHOT'O JIIsl OCMOTpa, HO He MeHee 10 + 2 c.

5.1.2  Tluranue npeodpazopareneir C/IB-SMART-Ex, C/IB-SMART-Exdia 10/KHO OCYIIECTBIATHCS
oT OapbepoB 0€30MacHOCTH, OJIOKOB MUTAHUS C BBIXOAHBIMM HCKPOOE30MACHBIMU ILIEMSMHU C MapamMeTpaMu
Uo<12B, I <100 MA, Co > 10 HD, Lo > 0,1 MI'H, nMeronux cepTHHUKAT COOTBETCTBUSI.

5.1.3 B mnpeobpazoBatemsix C/IB-SMART-Ex, C/IB-SMART-Exdia ypoBeHb B3pbIBOOE30MIACHOCTH
obecneunBaercs B cootBeTcTBUU ¢ 'OCT 31610.11 ncnonb3oBanueM OJIIOKUPYIOMIUX JTHO/I0B, OTPaHUYEHHEM
HanpsDKeHUs. C TOMOUIbI0 CTAOMJIMTPOHOB, OTPAHMYMBAIOLIMX HANpsDKEHHE [0 0e30MacHOro 3HadyeHus,
OrpaHUYEHUEM HOMHHAJIOB HCITOJIb3YEMBIX EMKOCTEH, OTPAHUYCHUEM TEMITePATYPhI IIOBEPXHOCTH KOMITOHEHTOB
no temneparypsl MeHee 80°C, repmeru3anueil  MOBEPXHOCTH  3JIEMEHTOB,  O00ECHEYMBAIOIINX
HCKPOOE30MacHOCTh, KOMIIAYHJIOM TOJIIMHON Oosee 1,5 MM ¢ Termoctoiikocthio 6osee 200 °C. [IpoBoaauku
anuHON 6osiee 50 MM 3akperieHbl ¥ 3aUKCHpOBaHbl koMnayHaoM. [IpeoOpazoBaTeny UMEIOT CTENEHb 3alUThI
ot BHemHuX Bosaeiicteuid IP54, IP66/IP67 mo TOCT 14254.
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5.1.4  Dnektpuueckas wuckpobOe3omacHocTh mpeodpazoBareneii CIAB-SMART-Ex obGecneunBaetcs
OTPAaHUYEHUEM PACCTOSHHSI 1O MOBEPXHOCTH IUIACTMACCOBON O0O0JIOYKM OT HauOoliee YTAIEHHBIX TOUYEK [0
3a3eMJIEHHBIX MeTayuindeckux 4dacrteid B cootBercTBuM ¢ ['OCT 31613 He Gonee wem 50 mm. Ha xopmyce
npeoOpaszoBareseii UMEIOTCS 3a3eMIISTFOIINIA 3aKuM | 3Hak 3a3emiieHust o OCT IEC 60079-14.

515 CJB-SMART-Exd (Ex)(Exdia) He HMEIOT 3J1€MEHTOB, HCKPAIIMX WM MOJBEP)KCHHBIX HAPEBY
ceeiie 80 °C g remneparypHoro kiacca TS, coiie 70 °C s remnepatypHoro kiacca T6.

5.1.6  Temmeparypa B mecte BBoja kadens He npeBbimaer 70 °C qa TS u 60 °C ais T6, B koperike
pasnenku (B mecte pa3BeTBieHHs Kabens/mpoBonoB) He mpesbimaer 80 °C mns TS u 70 °C g T6 mnpu
MaKCUMaJbHOW Temmeparype okpyskaromieit cpenbl 70 °C mna temmepatypHoro kmacca TS5, 60 °C mus
TeMIeparypHoro kiacca T6.

5.1.7  CronopeHue pe3b00BBIX COCTMHEHHUI MMPOU3BOIUTCS:

— KaOenpbHOrO BBOJA W 3ariyllIKl — HA MPEANPUSTAU-U3TOTOBUTENIE TEPMETUKOM, HMEIOIIEM

TEMIIEPATyPHYIO CTAOUILHOCTD;

— KPBIIIEK — MPU MOHTAXKE Ha MECTE IKCILTyaTallid — CTOTIOPHBIMU BUHTAMU C TUIOMOMPOBOYHBIMH

Yalikamu;

— TOKOBEIYIIHME U 3a3€MIISIOLINIA 32KUMBI — MPYXUHHBIMU [Iaii0aMu;

— COEIMHEHUS C TPUEMHUKOM JaBIIEHUS — IOCIIE TOBOPOTA KOpITyca peodpa3oBaressi OTHOCUTEIBHO

IIPUEMHMKA JaBJICHUS BUHTOM (IIOBOPOT KOpILyca BO3MOKEH Ha yrou npubnusurenbHo 400°, yron mpu

3TOM OTPaHUYEH YCTAHOBOYHBIM BHHTOM, IEPEMEIAONIEMCSl B KaHaBKe KOpIlyca U 00ECIeunBaloIIeM B

KpalfHEeM TOJI0KEHUH HE MEHEE 5 TIOJTHBIX BUTKOB Pe3b0bl, HAXOISAIINXCS B 3aLICTICHHH);

— XOJ1 YCTAaHOBOYHOT'O BUHTA OTPAHUYEH MAPKUPOBOYHOU TAOIUYKOM.

5.1.8 TlosepxHoctr 0003HaueHbl cia0BOM «B3peiB» (tonmbko mas CJAB-SMART-Exd (Exdia)) ¢
ykazanueM gomyckaembix 1o 'OCT IEC 60079-1 nmapaMeTpoB B3pbIBO3aIUThI: MUHUMAJIBbHON OCEBOU JIJIMHBI
pe3b0bI, 11ara pe3bObl, YUClIa TOJHBIX HEMPEPHIBHBIX HEMOBPEkKIAEMBIX HUTOK (HE MEHee 5) B 3alleIUICHUU
B3PBIBOHETIPOHHIIAEMOTO PE3LOOBOT0 COEIUHEHUS, ITUPUHBI U JJTUHBI 1eTH. Bce BUHTHI 3aCTOMOPEHBI COCTAaBOM,
00JTaaroIMM TEPMHYECKON CTAOMIIBHOCTHIO.

5.1.9 Ha rabnuukax, NpUKperieHHbIX K obOosiouke mpeodpaszoBareneii CAB-SMART-Exd, nanecena
MapKUpPOBKa:

—  HaWMEHOBAHHWE CTPAHBI, IJI€ U3TOTOBJICHO TEXHUYECKOE CPE/ICTBO;

—  TOBapHBIN 3HAK WM HAUMEHOBAHHE MTPEANIPUSATHSI-H3TOTOBUTEIIS;

—  HauMMeHOBaHMe U (WIK) TUI TpeoOpa3oBaTeneil;

— Ex-mapkupoBka «1Ex db IIC T6..T5 Gb X» obo3HaueHue opraHa mo cepTU(UKAIUH, HOMEP

cepTU(HKaTa;

— CHeIHabHBIN 3HaK B3PHIBOOE30MACHOCTH;

— nuana3oH pabounx Temmepatyp: —61 °C <t, < +70 °C misa TS, —61 °C < t, <+60 °C mus T6;

- CTENEHb 3alMATEI OT BHEIIHUX Bo3eicTauii IP66/IP67 mo TOCT 14254,

- TIOPSIIKOBBIN  (3aBOJICKOI) HOMeEp TMpeoOpaszoBarenield MO CHUCTEME HyMepaluu MpeAnpUsTHs -

W3TOTOBUTEIS,

—  JlaTa U3TOTOBIICHUSI.

5.1.10 Ha Tabnuykax, MPUKPEIUIEHHBIX K oOojouke mpeodpasosareneii CIB-SMART-Ex nHaHeceHa
MapKUpPOBKa:

—  HauMMEHOBaHHE CTPaHbl, IJI€ U3TOTOBIEHO TEXHHUYECKOE CPEACTBO;

—  TOBapHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATHI-U3TOTOBUTEIIS;

—  HauMMeHOBaHHe U (WJIN) TUII TpeoOpa3oBarTese;

— Ex-mapkupoBka «0Ex ia IIC T6...T5 Ga X», o0o3HaueHue opraHa 1o cepTudHUKaIuu, HOMEP

cepTudHKaTa;

— CHEIMAbHBIA 3HaK B3PHIBOOE30MACHOCTH;

— nuana3oH pabounx Temmepatyp: —61°C <t, <+70 °C ms TS, —61 °C <t. <+60 °C ans T6,

— Hanpspkenue nutanus: Ui < 12 B,

- Tok: 1i < 100 MA,

— émrocth: Ci < 10 D,
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- MHIYyKTUBHOCTD: Li < 0,1 MI'H,

— notpebsemas MomHocTh: Pi < 0,05 Br;

- CTEIEHb 3aIIUTHI OT BHEIHUX Bo3aercTBuid IP54 unu IP66/IP 67 mo TOCT 14254;

—  TOPSIKOBBIM (3aBOJICKOM) HOMeEp IMpeoOpa3oBareieil Mo CUCTEeME HyMepaluud MpearnpUsITHs-

W3TOTOBUTEIS,

—  JlaTa M3TOTOBIICHUS.

5.1.11 Ha Ttabnuukax, IPUKPEIICHHBIX K 000s0uke peobpasoBareneii CIB-SMART-Exdia nanecena
MapKUpPOBKa:

—  HaMMEHOBAHHE CTPAHBI, IJI¢ H3TOTOBIICHO TEXHIUYECKOE CPECTBO;

—  TOBapHBIN 3HAK WM HAUMEHOBAHHE MTPEANIPUSATHSI-H3TOTOBUTEIIS;

— HaWMEHOBAaHUE U (UJIM) TUII PeoOpa3oBaTeIIei;

- Ex- mapkupoBku «0Ex ia IIC T6...T5 Ga X» u «1Ex db IIC T6...T5 Gb X», 0603HaueHHe oprasa 1o

cepTH(HKAIMU, HOMEP CePTH(PHKATA;

— CHEIMANILHBIA 3HAK B3PHIBOOE30MACHOCTH;

— nuana3oH pabounx Temmeparyp: —61°C <t, <+70 °C ms TS5, —61°C < t, < +60 °C ms T6,

— Hanpsbkenue nutanus: Ui < 12 B,

— Tok: |i <100 MA,

— éMmkocTth: Ci < 10 HD,

— MHIYKTUBHOCTD: Li < 0,1 MI'H,

— notpebisemas MotHOCTh: Pi < 0,05 Br;

- CTEIIEHb 3aIUTHI OT BHEIHUX Bo3nelcTBui IP54 unu IP66/IP 67 no TOCT 14254;

—  TOPSIKOBBIM (3aBOJICKON) HOMEp MpeoOpa3oBareieil Mo CUCTEeME HyMepalud MpeAnpUsTHs-

WU3TOTOBUTEIS,

—  JlaTa M3TOTOBJICHUS.

5.1.12 ®puknuoHHas HCKPoOE30MacCHOCTh TMpeoOpa3oBaTeyieii oOecreuynBaeTCs NPUMEHEHUEM IS
M3TOTOBJICHUS JeTalleld 00OJIOUKHU CIJIaBOB C COJACpP)KaHWEM MarHus, TUTaHa M IUPKOHUs He Oosiee 7,5% B
cootBercTBUH ¢ TpeboBanusmu 'OCT 31610.0.

5.1.13 DnekrpocraTudeckas HCKpOOE30MacHOCTh npeoOpazoBarenein CIAB-SMART-Ex,
CIAB-SMART-Exd u SMART-Exdia o0ecriednBaeTcsi H3rOTOBJICHHEM HAPYKHBIX YacTedl OOOJIOYKH H3
METaITMIECKHX MAaTEpHATIOB U OrPAHWYEHHEM TLIONIAIH CTEKIa CMOTPOBOTO OKHA 10 100cM? M MOCTOSHHBIM
3a3eMiIeHreM 000JI0UKH mpeodpa3oBaTeneil.

5.1.14 Tlpeob6pazoBarenun CJIB-SMART-Exd u SMART-Exdia m0mKHBI OSKCITyaTHPOBAThCS C
cepTU(UIMPOBAHHBIMA B YCTAHOBJICHHOM TIOpSAKE Ha CcooTBeTcTBHEe TpeboBanusm TP TC 012/2011
B3PBIBO3ANIHUIIEHHBIMU KaOeTbHBIMU BBOJIAMH U 3arTyIIIKAMH C TApaMeTpaMu, He YXYAIIAIONUME BUJ] U YPOBEHB
B3PBIBO3AIIUTHI MpeoOpa3oBaTes, ero rpyIlny MbUIEBIAro3alUThl U AUaa3oH padouyux TeMIeparyp.

5.1.15 [IIpeaynpenutenbHas HaAMUCh: «Bo B3ppIBOOMAcHOM aTMOC(epe OTKPHIBATh, OTKIIFOUUB OT CETHU!»
HaHOCUTCI  Ha  o0e  kpeimku  mpeobpaszoBatenss  CJIB-SMART-Ex, CIAB-SMART-Exd wu

CAB-SMART-Exdia.

5.1.16 Pa3genuTeNbHBIC PACCTOSIHHS MKy TOKOIIPOBOISIIUMU JCTAIISIMU U KOPITYCOM COOTBETCTBYIOT
npunoxxkenuto F 'OCT 31610.11 qa creneHu 3arpsizHeHus 2, obecriednBaeMoil 000JI0YKOM CTENEHU 3aIUThI
IP54 wim IP66/IP67 o TOCT 14254 st xateropuu nepeHanpsokerus I/11.

5.2 OOecnieueHne B3pHIBO3AMMIIEHHOCTH P MOHTAKE

5.2.1  VYcranoska npeobpasosatencii CIB-SMART-Ex, C/IB-SMART-Exd u SMART-Exdia nomkua
MPOU3BOJIUTECS B COOTBETCTBUU CO CXEMOM DIeKTpuueckod coenuHeHuil (pucynok J[.1 mpunoxenus 1),
HACTOSIIIIUM PYKOBOJICTBOM IO JKCIUTyaTalluu ¢ COONI0ieHNeM TpeOoBaHui 1i1aBbl 3.4 «IIpaBun TexHUUYECKOH
OKCIUTyaTalluu JJIEKTPOYCTAaHOBOK TmoTpedureneit», «[IpaBun mo oxpaHe Tpyaa TMpH  OKCIUTyaTalluu
anekTpoyctanoBok» [IOTDY 2014, rnaser 7.3 ITYD, 'OCT IEC 60079-14.

5.2.2 Tlepen wmonraxom CJIB-SMART-Ex, CJ/IB-SMART-Exd u SMART-Exdia nHeo0xomaumo
MIPOBEPHTH:
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— HCIIPAaBHOCTH 000JI0UKH MPeoOpa3oBaTesiei U 3JIEMEHTOB KaOeIhHOTO BBO/IA;

— HaJTM4YMe MapKUPOBKH B3PHIBO3AIIUTHI, COOTBETCTBHUE €€ KJIACCY B3PHIBOOIIACHOW 30HBI;

— COCTOSIHUE W HAJIS)KHOCTh 3aBUHUMBAHUS JICKTPHUECKIX KOHTAKTHBIX COCIMHECHUH, HATMYHNE BCEX

KpEMNeXXHBIX AJIEMEHTOB (00JITOB, TaekK, Al u T.1.);

— COCTOSIHUE 3JICMEHTOB 3a3EMJICHUSI.

5.2.3 s CJAB- SMART-Ex (Exdia) 10mogHUTEIHHO POBEPHUTH:

— BBIXOJIHBIC TTApaMETPhl HCKPOOE30TaCHKIX IieTiel 0JI0KOB MUTaHUs, OaphepoB 0€30MaCHOCTH;

— napaMeTpsl THHUH CBSI3U:

— conpotusienue: Rk < 20 Owm;

— émkocTh: Cx < 10 nd;

— WHIYKTUBHOCTB: Lk < 0,1 MI'H.

5.24  Monrax npeobpa3oBareneil JOHKEH ObITh BHITIOIHEH B COOTBETCTBUH CO CXEMOM MPHIIOKEHHS /1.
[Tpu MOHTa)Ke UCIIOJIB30BaTh Kabeib, COOTBETCTBYIOIIUI YCTAHOBIEHHOMY KaOeIIbHOMY BBOJLY.

5.25 Kpblmku mocie yCTaHOBKM M OKOHYATEIIBHOTO MOHTa)Ka JOJDKHBI OBITH TPEJOXPAHEHBI OT
OTBUHYHMBAHUS YCTAHOBKOH CTOITOPHBIX BUHTOB.

5.2.6  Iloactpoiika HAYaJILHOTO CHTHAJIA MPEoOpa3oBaTeisl BO B3PHIBOOMACHOW Cpele MOXKET OBITh

BBINIOJTHEHA BHEIIHEW KHOMKOW OOHYJEeHHMsI, pacloJIOKEHHOM Ha Kopryce wid 1o nudpoBoMy uHTepderncy
HART®-momemom.
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5.3 OobecneueHne B3pHIBO3AMMIIEHHOCTH TIPU IKCILTyaTaIlH

5.3.1 Dkcruryararus npeodpasosareieit CJIB-SMART-Exd gomkHa TPOU3BOAUTECS B COOTBETCTBHH C
tpeboBanusimu AI'bP.406239.001-17 PO, TOCT IEC 60079-17, rnasst 3.4 IITOOIL.

5.3.2  DOkcmnyaramus npeodpasosareneit CIIB-SMART-Ex nomkHa mpou3BOIUTHCS B COOTBETCTBHH C
tpeboBanusimu AI'bP.406239.001-17 PO, TOCT IEC 60079-17, rnasst 3.4 IITOOIL.

5.3.3  Dkcmuryararus npeodpasosareneii CJIB-SMART-Exdia momkHa mpou3BOAUTHECS B COOTBETCTBUU
¢ TtpeboBanusimu AI'BP.406239.001-17 PO, T'OCT IEC 60079-17, rnaBer 3.4 IITO3II B wyactu
«B3pbIBOHENpOHKIIaeMass obomouka «0» u TpedoBanusm 'OCT IEC 60079-17, B yactu «ucKpoOe3omacHast
AJIEKTPUUECKAs LETTh «iay.

5.34  Iluranume npeobpasosatencii CIB-SMART-Ex (Exdia) m0/KkHO OCYHIECTBIATECS OT GapbepoB
0e30MmacHOCTH, OJIOKOB MUTAHUS ¢ UCKPOOE30MACHBIMU AJICKTPUYECKUMHU BBIXOHBIMHU IIETISIMU C TIapaMeTpaMu
Uo <12 B, 10 <100 MA, Co > 10 D, Lo > 0,1 MI'H, umeronumu ceptrdukar cooTBeTcTBUs. [lapaMeTpsl TMHUH
cBs13u s npeodpazoBareneid C/IB-SMART-EX 10mKkHBI yJOBIETBOPSTD CIEAYIOUIMM TPEOOBAHUSIM:

— conpotusienre Rk < 20 Owm;

— émkocth Ck < 10 HD;

— UHIAYKTUBHOCTH Lk < 0,1 mMI'H.

5.3.5 Ilpu nepuoanyeckux ocCMOTpax mpeodpazoBareseil 0co00e BHUMaHUE ClieyeT oOpalars Ha:

- OTCYTCTBHE OOPBIBOB MJIU TIOBPEXKICHUS U3OJISAIIUN COCTUHUTEIILHOTO Kabels;

— HCIIPAaBHOE COCTOSIHUE 000JIOUKHU ITpeoOpa3zoBaTeci;

- COCTOSTHME KOHTAKTHBIX COCIMHEHUN BHYTPH KOpITyca IpeoOpa3oBaTeisi U YIUIOTHEHUS KaOels;

—  BBIXOJHBIC TTApaMETPhl UCKPOOS30NACHBIX IeTel OJIOKOB MUTAHUS, MAPKUPOBKH B3PHIBO3AIIHUTHI H

Py IPEIUTEIIEHBIX HAIIMHCEH.

5.3.6 CoxpaHeHHe TEXHHUYECKHX XapaKTEpPUCTUK IMpeoOpa3oBaresieil, 0O0yCIaBIUBAIOLUIUX €ro
B3pPBIBOOE30IACHOCTh, 00ECIIEYMBACTCS BBIMIOJHCHHEM TPEOOBAHUN IO €r0 AKCIUTyaTallil M TEXHUYCCKOM
00CITyKUBaHUU, IPUBEICHHOM B HACTOSIIEM PYKOBOJICTBE.

5.3.7 K kputnueckum otkazam mpeodpaszosareneii CJIB-SMART-Exd (Exdia) otHocsTes nedopmanuun
KOpITyCa UM KPBIIIEK, OBPEXKICHUE PE3bOBI B 00JIACTAX B3PHIBOHEIIPOHUIIAEMBIX COSAMHEHU, MTOBPEKICHUE
CTCKJIa KPBIIIKA HHIUKATOPA.

5.3.8 IlIpemenpHbIM COCTOSIHMEM MpeoOpa3oBaTens sBISETCS OTCYTCTBHUE BBIXOJHOTO CHUTHana (Wid
YCTaHOBKA €T0 B aBAPUIHBINA YPOBEHB) H/HIU OTCYTCTBHE HOPMATHHOTO (DYHKIIMOHUPOBAHUS HHIUNKATOPA

5.3.9 Dkcruryatanus npeoOpasoBareneil  NaBlIeHUS C TOBPEXKICHUSIMH W HEHCIPABHOCTSIMHU
3ampenaercs, 000py1I0BaHUE TOJKHO OBITh BHIBEJIEHO M3 IKCILTyaTaIlUH.

5.3.10 CoenunutenbHblii kabenb W CHOCOO €ro H3OJSAIMH BO B3PBHIBOOMACHOW 30HE JOJKHBI
cooTBeTcTBOBaTh TpeboBanusm ri. 7.3 [TV, TOCT IEC 60079-14.

5.4 OO6ecneueHue B3pbIBO3AMMIIEHHOCTH P PEMOHTE

5.4.1 PemoHT npeoOpa3oBareseil, KacarolUics CPeACTB B3phIBO3AIINTHI, JOKEH MPOU3BOAUTHCSA Ha
npennpusTur-u3rorosurene B coorserctsuu ¢ PJ1 16.407, TOCT 31610.19.

6 XPAHEHHUE

6.1 XpaHeHre TpeoOpazoBaTeNiel JIOJDKHO OCYIIECTBISATHCS B YIMAKOBAHHOM BHJEC B 3aKPBITHIX
MOMETIEHUAX (XPaHUIIHIIAX ).
6.2 JlommyckaroTes CIeTyIOIIe YCIIOBUS XPaHCHHUS:

- TemnepaTtypa Bo3ayxa ot MmuHyc 50 no mtoc 50 °C;
- OTHOCHUTEIbHAS BIAXKHOCTH BO3ayXa 110 98 % npu temmeparype 35 °C.

6.3 Bo3ayx B moMenieHuu JUis XpaHEHUsl HE JTOJKEH COJIep KaTh MapoB KHUCIOT, HIEJII0YEN U APYTHUX
XMUMHUYECKHX arpecCUBHBIX CMECEH.
6.4 VYcnoBus xpanenus npeodpazoBareneit 6e3 ynakoBku — «1» mo 'OCT 15150.
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6.5 KoncepBanmsi ~ mpeoOpaszoBareneii  JODKHA ~ COOTBETCTBOBAThH  BapUaHTy  3alllUThI
B3-10 mo 'OCT 9.014.
6.6 Ha3naueHHBIN CpOK XpaHEHHS ITpeodpa3oBaTeiell B yIIaKOBKE 3aBOIa-U3TOTOBUTENS — 5 JIeT.
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7 TPAHCIIOPTUPOBAHHME

7.1 TpaHcopTupoBaHHE B YaCTH BO3JEHCTBUS KIIMMATUYECKUX (DAKTOPOB BHEIIHEH Cpe/bl TOJIKHO
coorBercTBOBaTh rpymme 4 (XK2) mo 'OCT 15150, a B uacTu BO3ACHCTBUS MEXaHUUYECKHX (PAKTOPOB JOJKHO
cootBeTcTBOBaTh yciaoBusm JI mo 'OCT 23216.

7.2 TpaHcniopTupoBaHHE [JOJDKHO IPOU3BOJIUTHCS B YHNAKOBKE IPEANPHUSATHSA-U3TOTOBUTES.
JlonyckaeTcst TpaHCIIOPTUPOBATh IPeoOpa30BaTeId BCEMH BUIaMU HA3€MHOI'0 ¥ BOAHOT'O TPAHCIIOPTa Ha JIH00bIe
paccTosiHUs C COOIOACHNEM MPABIII, YTBEPKAEHHBIX COOTBETCTBYIOIIMMHU TPAHCIIOPTHBIMU BEIOMCTBAMHU.

8 YTHIN3ALUA

Vrummzanus npeoOpasoBaresieii MPOU3BOIUTCS B HOPSAKE, YCTAHOBICHHOM Ha IPEIIPHATHH-
norpeduTerne.

9 T'APAHTHUU U3I'OTOBUTEJIA

9.1 [ToctaBuuk (M3rOTOBUTENb) TapaHTUPYET COOTBETCTBUE MpeobOpa3oBaTenell TpeOOBaHUSAM
TEXHUYECKUX YCIOBUH TMpU COONIIOJEHUU MOTpPEOUTENEeM YCIOBHM  AKCIUIyaTauud (IIPUMEHEHUs),
TPaHCIIOPTUPOBAHMUS, XPaHEHHUSI U MOHTaXka, YCTAHOBJICHHBIX B HacTosmeM PO.

9.2 ["apaHTHIHBIA CPOK SKCIUTyaTalldd MpeoOpa3oBaTeeid OmpenessieTcss KOJIOM TapaHTHHHOTO
CpOKa, YKa3aHHBIM B YCIIOBHOM 0003HaueHHH npeoOpaszoBareneil. Koapl rapaHTUIHHOTO CpoKa U UX OMHCAHUS
MPUBEICHBI B TAOIUIA A.6 IPUIOKEHUS A.

9.3 ["apanTus He pacmpocTpaHseTcss Ha MpeoOpa3oBaTeNd, MOABEPTIIMECS JIIOOBIM MOCTOPOHHUM
BMEIIATENIECTBAM B KOHCTPYKIIHIO ITPeoOpa3zoBaTenell WM MMEIONIX BHEIIHUE TIOBPEXKICHUSI.

9.4 [apantusi He  pacmpocTpaHsieTCss Ha  JJCKTPUYECKUH  COCOUHHUTENb,  MOHTAXHbIE,
YIUTOTHUTEINbHBIC, 3aIIUTHBIE U APYTHE U3/, TIOCTABIIsIeMbIe ¢ IPeo0pa30BaTEISIMU.

9.5 ["apanTHiiHOe 00CITyKHBaHHE MPOU3BOIUTCS MPEAIPUITUEM-U3roTOBUTENEeM. [locTrapanTuitHbIN
PEMOHT IpeodpazoBarTenell IPOU3BOIUTCS MO OTJACIEHOMY JIOTOBODY.

10 CBEIEHUS O CEPTU®UKALIUU

10.1 Tun npeoOpazoBareneit nanenus m3meputenbHbix CAB-SMART, momudukammii 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 3apeructpupoBaH B ['0Cy1apCTBEHHOM peecTpe CpeICTB U3MepeHuil moj Ne
61935-15 u momyuieH kK mpuMeHeHuto B Poccuiickoii @eneparum.

10.2 Tun npeoOpazoBareneit naBinenus usmeputenbHbix CAB-SMART, momndukammii 1041, 1050,
1051, 2050, 1060, 1061, 1141, 1150, 1151, 2150, 1160, 1161, 1171, 1341, 1350, 1351 3apeructpupoBaH B
lNocynapctBeHHOM peectpe cpencts usmeperuit mogq Ne 61936-15 u monymieH Kk npuMeHeHUIo B Poccuiickoit
denepanuu.
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IMpuiaoxkenue A

CrpykTypHasi cxema yCIOBHOTO 0003HAYCHHsI MPeoOpa3oBaTeell JaBIeHuUs
CIIB-SMART- Exd- JJ-1430- K- 02- OP -NM- DII1- t10- 015- 40 x[la- 25- 42-V-+HART- K02-

2 3 4 5 6 7 8 9 10 11 12 13 14 15
O- H- P32 - AI'bP.406239.010TY
16 17 18 19 20

1. HaumeHoBanue uznenus.

2. O0o3HavYeHKE B3PHIBO3AIIMILICHHOTO UCTIOTHEHHs: EXd ¢ BUIOM B3pBIBO3AIINTHI «B3PBIBOHEIIPOHUIIAEMAsT
o6osouka «d» ¢ mapkuposkoi mo B3peiosammute «1EX db I1IC T6...T5 Gb X» mo TP TC 012/2011, TOCT
31610.0, TOCT IEC 60079-1.

O603HaueHNnEe B3PBIBO3ALIUIICHHOTO UCTIOIHEHHSI EX ¢ BUZIOM B3pBIBO3AIIUTHI «UCKPOOE30macHas ANeKTpHYecKast
Lenb YPOBHS «ia», ¢ MapKupoBKoii mo B3peiBo3ammte 0Ex ia [IC T6...T5 Ga X mo TP TC 012/2011, T'OCT 31610.0,
I'OCT 31610.11.

O6o03HaueHne B3pBHIBO3AIIMIICHHOT0 HcnoidHeHus Exdia ¢ BUIOM B3pBIBO3AIIUTHI «B3PHIBOHEIIPOHHULIAEMAS
obonouka «d» (Ex-mapkupoka) «1Ex db IIC T6...T5 Gb X», «uckpobe3omnacHast aeKTprYecKas Lelb YPOBHS «ia» ¢
Ex-mapkupoBkoit «0Ex ia IIC T6..TS Ga X» mo TP TC012/2011, T'OCT 31610.0, TTOCT 31610.11,
I'OCT IEC 60079-1.

He yxaspiBaercs a5 001€POMBIIUIEHHOTO UCTIOTHEHHUS.

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

4. Howmep momenn.

5. «K» ykaspiBaercst TONBKO IS JaTYMKOB, MPEIHA3HAYCHHBIX AJIs1 paboThl ¢ Ta3000pa3HBIM KHCIOPOJOM
WJIM Ta30BBIMU CMECSIMU, 00BbEMHAS JI0JIS KUCIIOPOia B KOTOPBIX Oosee 23 %.

6. Koxm rpynmsl MaTepmanioB, KOHTakTHPYIOIMIMX C  u3MepseMod  cpemon  (tabmmma A2
MPUIOKEHUS A).

7. KoJ KOHCTPYKTHBHOTO HCHOTHEHUS (Tabnuua A.6 IpUIOKEHUS A).

8. Kox mpucoennHeHMs K mpolieccy: Mo yMOT4aHuio — pe3b0a mryrepa M20x1,5 (He ob6o3Hagaercs); “NF”’-
pe3nba 1/2NPT BayTpennss [OCT 6111-52 “NM”-pe3n6a 1/2NPT napyxuas [OCT 6111-52; “FK” - @naHieBoe
MOJIKJIFOUEHUE ¢ BHYTpeHHEW pe3nOor K1/4"; “FD” - ®dnanenm ¢ HUKHHM TOJKIIOUCHUEM CPEIbI C
BHyTpeHHel pe3nooit K1/4"

9. Koxa anektpoHHOro mnpeobpaszoBaTensi co cBeTOAMOAHBIM uHAMKaTopoMm (DII1), co cBeTOOMOAHBIM
WHIUKAaTOPOM M 3JIEMEHTaMHM 3aIIWUThl OT UMITyJIbCHBIX nepeHanpsokenuit (OI1117), 6e3 nanukatopa (311) umu ¢
3JIEMEHTAaMHM 3aLIUThl OT UMITYJILCHBIX IepeHanpshxeHnil 06e3 naaukaropa (JI1D).

10. Kox kiuMaTHYECKOTO UCIIOMHEHMS JaTunKa (Tadbnuia A.3 npuinoxeHus A).

11. Kopa norryckaemMoi OCHOBHOH IPUBEACHHOMN IMOTPEITHOCTH.

12. Bepxuwuii npenen u3MepeHHii.

13. MaxkcumalibHO-I0MyCTUMOE pabodee u30bITOuHOE naBieHue B MIla juis mpeoOpaszoBatenieil pa3HOCTH
JABJICHUI.

14. Kopx BbIX0ogHOTO curHana (tadmuma A.4 npuiiokeHus A).

15. Kon BapuaHTa 3JI€KTPUIECKOTO COSTUHUTEIS (Tabimia A.S mpuIoKeHus A).

16. BapwuaHT pacrnosioxeHus anektpuieckoro coenunutess ([1— cnpasa, JI — cieBa oT KIIeMMHOM KOJIOJIKH).

17. Hanuuue RONOIHUTEIBHON TEXHOJIOTHYECKON NMPUPAOOTKH.

18. Kopa rapanTuifHOTO CpoKa (Tabmuma A.7 npunoxeHus A).

19. OGo3HaveHue KOMIUIEKTa MOHTaKHBIX YaCTEH B COOTBETCTBUU C 3aKa30M.

20. OOo3Ha4YeHHE TEXHUYECKUX yCIOBUIL.

Tabnunma A.l —VcnonHeHue Mo BHAY H3MEPSIEMOTo IaBJICHUS

Kon Hcnosanenue no BUAY U3MePSIEMOro 1aBJIeHHs
A [IpeobpazoBaTellb A0COMIOTHOTO JIaBJICHHS
n [TpeobpazoBarens N30BITOYHOTO NABICHUS
B [IpeobpazoBarens pa3peKeHUs

B [IpeoOpaszoBaTenb qaBIeHHUA-PA3PEKEHUS

AN [IpeoOpa3zoBaTens pa3HOCTH AaBICHUN

A [IpeobpazoBarens THAPOCTATHIESCKOTO JTABJICHHUS
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[Iponomkenne mpunokeHus: A

Tabnuma A.2 — MaTepualibl, KOHTAaKTUPYIOITUE C U3MEPSEMOM cpenoi

Kon rpynmnsi Marepuaiu Marepuan Mopean Tun Tun IIpumeuanue
MATEPHAJIOB | MeMOpaHbI JeTaJiei, npeodpasoBaresieii  [KOHCTPYKTHBHOro armocdepsl
KOHTaKTHPYIOIIUX HMCIIOJIHEHUS no 'OCT
¢ u3mMepsieMoii 15150-69
cpenoii
1020, 1030, 1040,
1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
1320, 1330, 1340, - I,
Crans 1412, 1420, 1430,
Comn | raxisiior, | 1434 1440,1044
36HXTHO I'OCT 5632-2014 ' ' '
01 1540 1*
T'OCT Pesnna HO-68-1 -
1112, 1120, 1130;
10994-74 TV 2512-046-
00152081-2003 | 1140,1212,1220,
1230, 1240, 1312,
1320, 1330, 1340, S; L
1412, 1420, 1430, HII-S '
1434, 1440, 1444,
1450, 1460, 1530,
1540
1041, 1051, 1061,
TuTaHOBEIH 1141, 1151, 1161, - I, 1
0 conan BT-9 | T 1171, 1341, 1351 -
I'oCT FOCT 5632-2014 1061, 1141, 1151,
19807-91 2150, 1161, 1171, S 1, 11
1341, 1351
1020, 1030, 1040,
1112, 1120, 1130; - %
1140, 1212, 1220,
1230, 1240, 1312,
1320, 1330, 1340, I, 1
Crams 1412, 1420, 1430, o C;j?;;
p;
Crutas 12X18H10T ijgg’ 1328’ }_ggg’ 311.001-90
03 36HXTIO I'OCT 5632-2014 ' 1540’ ’
T'OCT Pesuna HO-68-1 -
1112, 1120, 1130;
10994-74 TV 2512-046-
00152081-2003 | 1140,1212,1220, s; 2%
1230, 1240, 1312, ’
1320, 1330, 1340, L
1412, 1420, 1430, ' CooTs
1434, 1440, 1444, Op-S; PTM.
1450, 1460, 1530, HII-S 311.001-90
1540 '
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[Iponomkenne mpunokeHus: A

[Tponomkenne Tabauiel A.2 — MaTepuaibl, KOHTAKTHPYIOIIUE C U3MEPSIEMON Cpenoi

Koa rpynnsi Matepuai Matepuai Mopaenn Tun Tun IIpumevanue
MATEPHAJIOB | MeMOpaHbI JeTaJiei, npeodpasoBaTeseili  KOHCTPYKTHBHOro| armocgepnt
KOHTAKTHPYIOLIHX HMCIIOJIHEHUS no 'OCT
¢ u3mMepsiemMoii 15150-69
cpenoii
1120, 1130; 1140, - [l o
1220, 1230, 1240, M AL LIV
1320, 1330, 1340, CooTB.
Cranp 1420, 1430, 1440, Actp; I, 1 PTM
12X18H10T 1460 311.001-90
o LN | rocT s632-2014 5
3505.87 | PeammaHO-68-1 | 1120, 1130; 1140, HII-S: ol -
TV 2512-046- 1220, 1230, 1240, M-S LI Y
00152081-2003 1320, 1330, 1340, . o
1420, 1430, 1440, e CooTB.
1460 Actp-S; Ll PTM
311.001-90
] L
2*
1061, 1141, 1151, M AL IV
1161, 1171, 1341,
TuraHoBBIN Crams 1351 Op; L CPO,F;? ’
07 CH?%gTT ? | xismior Actp; ’ 311.001-90
T'OCT 5632-2014 .
19807-91 S; (] -
2050, 1061, 1141, M-S NININY
1151, 2150, 1161, Coots
1171, 1341, 1351 Op-S; ’
AvroS: L PTM
c1pm>, 311.001-90
C Cnnas 1050, 1060, 1150,
0 6x11—]lg;?vm 06XH28M/IT 1160, 1350, 2050, - L
09 T T'OCT 5632-2014 2150 1x
Crans
I'OCT 5632- 12X18H10T 1060, 1150,1160,
2014 TOCT 5632-2014 | 1341, 1350, 2050, S 1
2150
- 2*
1060, 1150,1160,
Criias 1350, 1530, 1540, L Cootn.
0 6)%‘};;‘;4]1 06XH28M/IT 2050, 2150 Op; PTM
10 ; FOCT 5632-2014 Actp 311.001-90
Cranp
FOCT 5632- . *
2014 12X18H10T 1060, 1150,1160, S 2
I'OCT 5632-2014 | 1341, 1350, 2050, _ 1l Coors.
2150 AOP'S;S PTM
1P 311.001-90
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[Iponomkenne mpunokeHus: A

[Tponomkenne Tabauiel A.2 — MaTepuaibl, KOHTAKTHPYIOIIUE C U3MEPSIEMON Cpenoi

Koa rpynner | Marepuan Matepuan Mopnenu Tun Tun IIpumevanue
MATEPHAJIOB | MeMOpaHbI JeTaJiei, npeodpasoBaresieii  [KOHCTPYKTHBHOro armocdepsl
KOHTaKTHPYIOIIUX HMCIIOJIHEHUS no 'OCT
¢ u3mMepsieMoii 15150-69
cpenoi
1041 - (M
(mun. BIIA 4 I1a; 2*
wmaxc. BITU 40 xITa) M L LV
1020, 1030, 1040, S I
11 1041, 1051, 2050, ’ :
Cras 1061, 1130, 1140, -
Cranb 316L 12X18H10T 1141, 1151’ 2150' M-S RN
T'OCT 5632-2014 1230, 1240, 1330, URREELLE
1340, 1341, 1351
1041 - 1,1
12 (mun. BIIN 10 xI1a; 2*
makc. BITH 250 xI1a) M (I IV
. 1020, 1030, 1040, s; 2*
TOCT 5632- Crans XH65MB 1041, 1051, 2050,
12 2014 I'OCT 5632-2014 1061, 1130, 1140, o Coots
A . Amauor: 1141, 1151, 2150, Op-S; ' PTM.
Hastellov . | Hastelloy C-276 | 1230, 1240, 1330, Actp-S 311 001.90
y 1340, 1341, 1351 '
276
Cranb 1041 - I, 1
13 Crams 316L 12X18H10T (mun. BITA 25 kI1a; 2*
I'OCT 5632-2014 | makc. BITU 630 xI1a) M LI L
1041 _ Zil
14 (mun. BIIA 4 xI1a; 2*
Crain maxc. BITN 40 xI1a) M 1AL LV
XH65MB Crane XH65MB - I, 1
T'OCT 5632- FOCT 5632-2014 1041
15 2014 Anator: (mun. BIIA 10 xI1a; M LI LIV 2%
Amnarnor: Hastelloy C-276 | MaKe- BIIN 250 xIa) b D
Hastelloy C-
276 1041 - Al
16 (vmuH. BIIN 25 I1a; 2*
wakc. BITU 630 klTa) M 1AL LV
3 1020, 1030, 1040,
osoroe 1041, 1051, 2050,
Crans 316L MTOKPBITHE 1061 1130. 1140
17 C 30JI0TBIM Cranb ! ! ' S I, 1 1*
1141, 1151, 2150,
MOKPBITHEM 12X18H10T 1230. 1240 1330
I'OCT 5632-2014 1340’ 1341’ 1351’
[Ipumeuanue:

1*. Be3 A0NOJHUTENLHOM 3aIMThI OT arPECCUBHOW BHEIIHEH CPEIb.
2*, JlonomHUTEIbHAS 3aI[UTa AIEKTPOHHOTO 0JI0Ka U KOPITyca OT BO3JICHCTBHS arpeCCUBHON BHEIIHEH CpEIbl.
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[Iponomkenne mpunokeHus: A

Tabnunma A.3— Koapl KIMMaTHYECKOr0 UCIIOJIHEHUS IpeoOpa3zoBaTeieit

Kon JAuana3oH remneparyp OKpy:karoueu Bua kaMMaTu4ecKkoro
cpensbl, °C ucnojanerusi no 'OCT 15150

tl ot wiroc 5 1o mitoc 50 YXJ3.1

t10 ot munyc 40 mo mwioc 70 Y1 (Y2)
t8 ot muHyc 25 1o miroc 70 T3

t12 ot munyc 10 mo miroc 70 TClI

t13 ot wioc 1 no mwoc 70 TB1

t15 ot MunHyc 55 1o mwitoc 70 Y1 (Y2)

t16 ot muHyc 61 1o miroc 70 V1 (Y2)

t17 ot muHyC 40 10 mioc 70 OMI1 (OM2)

[Ipumeyanue:

1.  Kopa xknmumarudeckoro ucnoinenus t16 ne pacrnpocrpansercs Ha moaens 1450.
2. Bua knmumatudeckoro ucnosnenust Y 1, OM1 tonbko 1u1st mpeoOpa3oBaTeneii ¢ kKabeabHbBIMU
BBOZamu, Y2, OM2 — miist octaibHBIX mpeoOpa3oBareneit

Taobaxumga A.4— Koasl BLIXOTHOTO CUTHAIA

Koa BEIX0JHOTO CUTHAJIA

Onucanue

Bo3spacraromuii curHai nocTossHHOro Hamnpsbkenus ot 0,8
1o 3,2 BONbTA C 3aBOJACKON HACTPOUKOHN, Ha (DYHKITHIO

0832 - v - +HART npeoOpa3oBaHKs BXOAHOM U3MEPSIEMOI BETMYHHEI 110
3aKOHY KBaJPaTHOTO KOPHS U HU(PPOBEIM IIPOTOKOIOM
HART®
0832 +HART Bospacraromuii cursan nocTossHHOTo HamnpsbkeHus ot 0,8
10 3,2 BosibTa ¥ iupoBbIM npoTokoioM HART®
0832 Bo3spacraromuii curHan nocTossHHOro Hamnpsbkenus ot 0,8

1o 3,2 BOJIbTA
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[Iponomkenne mpunokeHus: A

Tabanuma A.5 — Kojbl 2JeKTPpHUECKOTO COSTUHUTEIS
Kon ITapameTpbl Ka0eJHLHOT0 BBOAA Crenenbn
3alUTHI 110
T'OCT 14254
1ITP14a* |[lITenicenpHBIN pa3béM: BiIIKa 2PM 14 1P54

11TP22a* |llITenicenbHBIN pa3béM: BHIIKa 2PM22

IP14* |[[TencenbHbld pazbém: Buska 2PMI"14

[I1P22* [tencenbHbIl pa3béM: Buika 2PMI 22

GSP* Bunka GSP 3 M20 Hirschman DIN43650A

KO1* KabenbHbII BBO ¢ pe3bboit M20x 1,5, st HeOpOHUPOBAHHOTO KaOems THaMeTpOM
7—12 MmM. Matepuan — HUKeJIHpOBaHHAS JIaTYHb. IP66/IP67

KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5, ni1st HeOpOHUPOBaHHOTO Kabens AuaMeTpoM

KO1.1*
6—12 MM. MaTepuan — HHKEJIMPOBaHHAS JIATYHb.

KabenbHbII BBOA ¢ pe3bboit M20x1,5, st HeOpOHUPOBAHHOTO KaOes THaMeTpOM

*
KO1.2 10—14 MmM. MaTepuan — HUKEJTUPOBAaHHAs JIATYHb.

KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5, 1i1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM

%
KO1.3 6—12 MmMm. MaTepnan — HEWIIoH.

1P54

KabenpHbIH BBOJ ¢ pe3rdoit M20x1,5, ans HeOpOHUPOBAHHOTO KaOes JHaMeTpoM

K02 612 mM. Marepuan — Hepxaseromas ctaib. Ex-mapkuposka 1Ex db 11C Gb

KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5, ni1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM

K03 612 MmM. Marepuan — HUKeIMpOBaHHas JaTyHb. EX-mMapkuposka 1EX db 11IC Gb

KabenpHbIH BBOJ ¢ pe3rboit M20x1,5, amst 6poHHpOBaHHOTO Kabemst TuaMeTpoMm 6-
K04 |12 mm u quameTpom 6poHH 9-17 MM.
Marepuai — HepkaBerolas craib. EX-mapkuposka 1EX db 11IC Gb

KabenpHbI# BBOJ ¢ pe3rboit M20x1,5, anst 6poHrpoBaHHOTO Kabems tuaMeTpom 3-
K04.2 |15 MM u nuameTtpom Oponu 9-25 MM. Matepuai — HepKaBeIOIIast CTalb.
Ex-mapkuposka 1Ex db I11C Gb

KaGenpHbIi BBOA ¢ pe3pboit M20x1,5, st OpoHUpPOBaHHOTO Kabesst JuaMeTpoM 6—
K05 |12 MM, tuameTtpom Oponu 9-17 MMm. Marepuan — HUKeTUPOBaHHAS JATYHb.
Ex-mapkuposka 1Ex db I11C Gb

KaGenbHbIi BBOA ¢ pe3nboit M20%1,5, st OpOHUPOBaHHOTO Kabems JuaMeTpoM 3—
KO05.2 |15 mm, nmametpom Oporun 9-25 mMm. MaTepran — HUKEIUPOBAaHHAS JIATYHb.
Ex-mapkuposka 1Ex db I11C Gb

IP66/1P67

KaGenpHbIi BBOA ¢ pe3p0oit M20x 1,5, 115t HeOpOHUPOBAHHOTO Kabens JuaMeTpoM

K06 5,5-14 mM. Marepuan — Hepxaserolnasi ctajib. EX-mapkuposka 1Ex db 11C Gb
K06.1 KabenpHbIi BBOJ ¢ pe3r0oit M20x1,5, 1yt HeOpOHUPOBAHHOTO Ka0eNs JTUaMeTpOM
" 6,5-14 mM. Marepuan — HepxaBeroinas ctaib. EX-mapkuposka 1Ex db 11C Gb
K07 KaGenpHbIi BBOA ¢ pe3p0oit M20x 1,5, 115t HeOpOHUPOBAHHOTO Kabens JHaMeTpoM

5,5-14 mM. Marepuan — HUKeJIMpoBaHHas JaTyHb. EX-mapkuposka 1EX db 11IC Gb

KabenpHbI# BBOJ ¢ pe3r0oit M20x 1,5, a1t OpoOHHPOBaHHOTO Kabems TuaMeTpoM
KO8  5,5-14 mm u quamerpom O6porun 10-19 Mm.
Marepuai — HepkaBerolas craib. EX-mapkuposka 1EX db 11IC Gb

KaGenpHbIi BBOA ¢ pe3p00it M20x 1,5, 1i1st OpOHMPOBAHHOTO KaOems TUaMeTpOM
K09  5,5-14 mm, nuamerpom Oponu 10-19 MM. Marepuan — HUKeTHUpOBaHHAS JaTyHb.
Ex-mapkuposka 1Ex db I11C Gb

*- CoeIMHUTEIIN TOJBKO JUIs o01ienpomMbliieHHoro uernoinenus u CJJA-Smart Ex
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[Iponomkenne mpunokeHus: A

[Tpogomxenue Tabauubl A.5 — KoJibl 371€KTPUUYECKOTO COSAMHUTENS

Kon ITapameTpbl Ka0eJHLHOT0 BBOAA Crenenn
3aIUTHI 11O
T'OCT 14254
KaGenpHbIi1 BBOA 17151 HEOPOHUPOBAHHOTO KaOemsl I MOHTa)Ka B METaJLIOpyKaBe
K20 WM TpyOHOH MPOBOJIKE, BHENIHEE nprcoequHenue - G1/2 BHyTpeHHsIsI, MaTepuan -
Hep>KaBeroIast CTalb.
Ex-mapkupoBka 1EX db 1IC Gb Tuamerp xabemst 6-12mm
KaGenpHbIi1 BBOA 1151 HEOPOHUPOBAHHOTO KaOesl I MOHTa)Ka B METaJLIOpyKaBe
K20(dy12) [c yciaoBHBIM mpoxogoM 12 mm, BHemIHee npucoenuHenne - G1/2 BHyTpeHH:,
MaTepual - HepXKaBeroIasi CTalb.
Ex-mapkuposka 1Ex db 1IC Gb Inametp kadesst 4-9mm
KaGenpHbIi1 BBOA 1711 HEOPOHUPOBAHHOTO KaOesl II MOHTa)Ka B METaJUIOpyKaBe
K20(dy15) [c yciaoBHBIM mpoxogoMm 15 mm, BHemHee mpucoenuHenne - G1/2 BHyTpeHHS,
MaTepual - HepXKaBeroIasi CTalb.
Ex-mapkuposka 1Ex db 1IC Gb Inametp kadesst 6-12mm
KaGenpHbII BBOA 1J11 HEOPOHUPOBAHHOTO KaOesl ISt MOHTaKa B METaJUIOpyKaBe
K20(dy20) ([c yciaoBHBIM poxogom 20 MM, BHeITHee pucoenuHenne - G1/2 BHyTpeHHS,
MaTepHal - HepiKaBerolas CTalb.
Ex-mapkuposka 1Ex db 1IC Gb Tnametp kadesst 6-12mMm
K20.0.1(1y16) KabenpHOE coenrHEeHUE TSI HEOPOHUPOBAHHOTO KaOems JIsl MOHTaXKa B
K20.0.3(1y16) MertammopykaBe ¢ yCIOBHBIM mpoxoqom 16, 18, 22, 25, 32 mm.
K20.0.1(dy18) Matepuan kabenbHOTO BBOJ]a — HEP>KABEIOIAS CTaIIb.
K20.0.1(/1y22) Matepuain nepexoHuKa -HepKaBeroliasl CTab, JJU0O0 NEPEXOHUK OTCYTCTBYET;
K20.1.1(1y25) Matepuan agantepa — Hep>KaBeroIIas CTallb, THO0 OIMHKOBAaHHAS CTalb.
K20.1.3(1y25) [Ex-mapkuposka 1Ex db IIC Gb [Tuamerp kabesns 6-12mm
K20.1.1(1ly32) IP66/IP67

K20.1.3(/y32)

K20.1.1(/Iy10)
K20.1.3(/1y10)

KabenpHOE coenrHEHNME IT HEOPOHUPOBAHHOTO KaOews [Isl MOHTaXKa B
MEeTaJIJIOpYKaBe € yCIOBHBIM MPoxojioM 10 MMm.

Marepuain kabelbHOTO BBOJIa — HEP KaBeroIas CTallb.

Marepuai nepexoHrKa -HepKaBerolias CTallb;

Marepuai ajanrepa — HepKaBeroIast CTaib, TH00 OIMHKOBAHHAS CTallb.
Ex-mapkuposka 1Ex db 1IC Gb Tnametp kabdes 6-9,5mm

K20.1.1(Jly12)
K20.0.3(Jly12)

KabenpHOe coefuHeHuUe 11l HEOPOHUPOBAHHOTO KaOesl I MOHTaXa B
METaIIOPYKaBe C YCIOBHBIM ITPOXOJOM 12 MM.

Marepuain kabelbHOTO BBOJIa — HEP KaBeroIas CTallb.

Martepuai nepexoaHuKa -HepKaBeroIas CTajlb JU00 OTCYTCTBYET;
Marepuai ajanrepa — HepKaBeroIast CTaib, TH00 OIMHKOBAHHAS CTallb.
Ex-mapkuposka 1Ex db 11IC Gb Tnametp xabesst 6-11vm

KaGenpHbII BBOA 1J11 HEOPOHUPOBAHHOTO KaOesl I MOHTa)Ka B METaJNIOpyKaBe
WM TpyOHOH MPOBOJIKE, BHENIHEE nprcoequHenue - G1/2 BHyTpeHH:Is, MaTepHal

Kal — HUKEJIMPOBAHHAS JIATYHb.

Ex-mapkuposka 1Ex db 1IC Gb Tnametp kadesst 6-12mm

K21(dyl12) [KaGenbHblil BBOX /151 HEOPOHUPOBAHHOTO KAOEsl /U MOHTaXa B METaNIOPYKaBe
C YCIIOBHBIM IpoxoJioM 12 MM. MaTepuai — HUKEIMPOBaH. JIaTyHb.
Ex-mapkuposka 1Ex db 11C Gb /Inamerp kadens 4-9 mm

K21(y15) |[KabGenbHbiil BBOJ JUIsl HEOPOHUPOBAHHOTO KaOeIIst ISl MOHTaXKa B METAIIIOpYKaBe

K21(y16) [c ycnoBHbIM mpoxogoMm 15, 16, 20 mm. MaTepran — HUKeTUPOBaHHAs JTaTYHb.

K21([y20) |[Ex-mapkuposka 1Ex db IIC Gb /Inamerp kadens 6-12 mm
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[Iponomkenne MPIIOKEHUST A
[Ipomomkenue Tabaumbl A.5
Kon IIapameTpsI KabeJbHOT0 BBOAA Crenennb
3a1IMTHI 10
rocr
14254

K21.0.3(dy15) KabenbHoe coeanHeHHe ATsl HEOPOHUPOBAHHOTO Kabens AJisi MOHTaXa B
K21.0.3(Ayl16) merannopykase ¢ ycIoBHBIM mpoxoaoMm 15, 16, 18, 20, 22, 25, 32 mm.
K21.0.2(dy18) Matepunan kabenpbHOTO BBOJIa — HUKEIHMPOBAHHAS JIATYHb.
K21.2.3(1y20) Matepunan nepexoJHuKa - HUKEIHNPOBAHHAS JaTyHb, TH00 MePEXOTHUK
K21.0.2(Hy22) jorcyTcTBYyeT;

K21.2.3(ly25) Martepuan agantepa — HUKeINPOBaHHAs JIaTyHb, JINOO OLIMHKOBAHHAS CTalb.
K21.2.3(1y32) [Ex-mapxuposka 1EX db 1IC Gb JTuamerp xabemst 6-12mwm;

KabenpHOe coequHeHue 111 HEOpOHUPOBAHHOTO KaOesl I MOHTaKa B
METaJUIOpyKaBe C YCIOBHBIM MpoxoaoM 10 MM.

K21.2.3(1y10); [Marepuan kabenpHOTO BBO/Ia — HUKEITUPOBAaHHAS JIATYHb.

Marepuan nepexoHUKa - HUKSITHPOBAHHAS JaTyHb;

Marepwuan aganrepa - OHUHKOBaHHAS CTaJb

Ex-mapkuposka 1Ex db 11C Gb Tnametp kabest 6-9,5mm;

KabenpHOE coenrHEHNE TSI HEOPOHUPOBAHHOTO Kabews [JIsl MOHTaXKa B
METaJUIOPYKaBe C YCIOBHBIM MPOXOA0M 12 MM.

Matepuan kabelnbHOTO BBOJIa — HUKEIIMPOBAHHAS JIATYHb.

[epexomaHUK OTCYTCTBYeT; Marepual ajantepa - OIMHKOBAHHAS CTaNb
Ex-mapkuposka 1Ex db 11C Gb /Tuamerp kabens 6-11mwm;

K21.0.3(y12);

KaGenpHbIi1 BBOA 17151 OPOHHPOBAHHOTO M HEOPOHUPOBAHHOTO Kabesst st
MOHTaka B METAJUIOpYKaBe WK TPYOHOI MPOBOJIKE, BHEIIHEE TPUCOCTMHEHHE -
K22 G1/2 BHYTpEHHSIsI, MATEPHAI - HEP/KABEIOIIIas CTallb.

Ex-mapkuposka 1Ex db 11IC Gb IP66/1P67
Juametp xabens 5-14mm, tuamerp Oponu 8-18Mm

KabenpHOe coeuHenue 11t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabess Ast
MOHTaka B METAJUIOPYKaBE C YCIOBHBIM npoxoaoM 10 MMm. MaTepuan
K22.1.1(1y10) kaGenpHOTO BBOMIA — HEP)KABEIOIIAsl CTANb. Matepral mepexoaHuKa -
K22.1.3(1Y10 |HepkaBeroias ctaib. MaTepuai ajganrepa — HepyKaBerolnas CTajib, JTH00
OIMHKOBaHHas ctaib. EX-mapkuposka 1Ex db I1C Gb

Juamerp xabens 5-9,5mm; nuamerp Oponu 8-9,5Mm

KabenpHOe coeuHenue il OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabesst st
MOHTaka B METaJNIOPYKaBE C YCIOBHBIM IpoxoaoM 12 MM. Marepuan
KaOenpHOro BBOJA — HEpKaBerollast cTaib. Marepuan nepexoHuka -
HepKaBerolast CTalb JM00 NePEeXOAHUK OTCYTCTBYET.

Marepuan aganrtepa — Hep)KaBeroIas CTallb, TM00 OIMHKOBAHHAS CTalIb.
Ex-mapkuposka 1Ex db 1IC Gb Tuametp xabesst 5-11mm; quamerp OpoHH
8-11mm

KabenpHOe coetuHenue il OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabesst st
MOHTaka B METaJNIOPYKaBE C yCIOBHBIM MpoxoaoM 15 u 16 mm. Marepuan
K22.0.1(/lyl5) [kabGenpHOTO BBOJIA — HEPIKABEIOMIAsl CTANb [lepexoJHIK OTCYyTCTBYET.
K22.0.1(1Y16) Marepuan agantepa — HepKaBeroIas CTallb, TH0O0 ONIMHKOBAaHHAS CTaJlb.
K22.0.3(y16) [Ex-mapkuporka 1Ex db I1C Gb

HuameTtp xabens 5-14mm; auamerp OpoHu §-14mMm

K22.1.1(JTy12)
K22.0.3(V12)
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[IpomomkeHre PIIIOKESHIS A

[Tpomomwkenne Tabaumbl A.5

Kon IMapameTpbl KaGeJbHOT0 BBOAA CreneHb
3aIUTHI
no 'OCT

14254
K22.0.1.(dy18 | KabensHoe coennHeHue i1 OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO KAOES ISt
MOHTaKa B METAJIOPYKaBe C YCIOBHBIM MpoxoioM 18 mm. MaTtepran kabernpHOTO
BBOJIa — HEprKaBeroIas ctaib llepexoqHuK OTCyTCTBYET.
Martepuan agantepa — HEp)KaBeroIas CTalb.
Ex-mapkuposka 1Ex db 11C Gb [Tuamerp kabens 5-14 mm;
nrametp oporn 8-16,5 MM
K22.0.1(1y20) | KabenpHOE coepmaeHune 1151 OPOHUPOBAHHOTO M HEOPOHMPOBAHHOTO KaOest st
K22.0.1(y22) | MmoHTa)ka B MeTaJLIOpYKaBe ¢ yCIOBHBIM Tpoxoaom 20, 22, 25, 32 mm. Matepuan
K22.1.1(1y25) | xabenpHOTO BBO/Ia — HEpIKaBEIOIIas cTainb. Marepual mepexoaHnuKa -
K22.1.3(1y25) | HepxaBeromas cTajib JTUO0 EPEXOAHUK OTCYTCTBYET
K22.1.1(Ay32) | Marepuan agantepa — HepKaBelowlas cTajlb JM00 OLMHKOBaHHAS CTab
K22.1.3(y32) | Ex-mapkupoBka 1Ex db IIC Gb [Iuamerp xabeins 5-14 mm; nuameTp Oponu 8-18 Mm
K23 KaGenpHb1i BBOJ 17151 OpPOHUPOBAHHOTO M HEOPOHMPOBAHHOTO KaOest 1711 MOHTaXa
B METAJUIOPYKaBe WK TpyOHO# MPOBOIKE, BHEIITHEE MpUcoeauHeHue - G1/2
BHYTpPEHHSISI, MaTepHall — HHKEIMPOBAaHHAS JIATYHb.
Ex-mapkuposka 1Ex db 11C Gb
Huametp xabens 5-14mm, nuamerp Oporu 8-18mm.
K23.2.3(1y10) | KabenpHOE coenmHeHMe 151 OPOHUPOBAHHOTO U HEOPOHMPOBAHHOTO KaOest st
MOHTa)Ka B METAJUIOPYKaBe C YCIOBHBIM MpoxojoM 10 MM. MaTepuan kaGensHOro
BBOJIa — HUKEJIMPOBAHHAS JIaTyHb. MaTepual nepexoJHuKa -— HUKeITMPOBaHHAs
natyHb. MaTepuan aganrepa —OLMHKOBAHHAS CTallb. IP66/1P67

Ex-mapkuposka 1Ex db 11C Gb /Inamerp kabens 5-9,5mm; auamerp Oponu 8-9,5Mm

K23.0.3(1ly12)

KabGenbHoe coenunaenue A1t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest st
MOHTaKa B METAIIOPYKaBE C YCIOBHBIM MpoxoioM 12 mm. MaTtepuan kabenpbHOTO
BBOJIa — HUKEJIMPOBaHHAs JaTyHb. IlepexoqHuk -— orcyTcTBYeT. Marepuain
ajianrepa —OIMHKOBaHHas ctanb. EX-mapkuposka 1EX db 11C Gb

Juametp xabens 5-11mm; quametp Oponu 8-11mm

K23.0.3(/ly15)

K23.0.3(/ly16)

KabenbHoe coenuHenue A1 OpOHUPOBAHHOTO U HEOPOHUPOBAHHOTO Kalest st
MOHTa)Xa B METAJUIOPYKABE C YCIOBHBIM IpoxoaoM 15, 16 mm. Marepuan
Ka0elbHOTO BBOJIa — HUKEIUPOBaHHAS JaTyHb. [lepexoIHUK — OTCYTCTBYET.
Marepuai ajantepa —OlUHKOBaHHas cTaib. EX-mapkuposka 1Ex db I1C Gb
Hunamerp xabens 5-14mm; muamerp Oponu 8-14mm

K23.0.2(/1y18)

KabGenbHoe coenuaenue 171 OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO KabeIst st
MOHTaKa B METAJUIOPYKaBe C YCIOBHBIM MpoxoJioM 18 MM. MaTepuain kaGensHOro
BBOJIa — HUKEJIMPOBaHHAas JaTyHb. IlepexoqHuk -— orcyTcTBYeT. Marepuain
ajlanrepa — HUKeJIMpOBaHHas JatyHb. EX-mapkuposka 1EX db 11C Gb

Junamerp kabens 5-14mm; nuametp Oponu 8-16,5Mm

K23.0.3(J1y20)
K23.0.2(1y22)
K23.0.3(Iy25)
K23.2.3(ly32)

KabGenbHoe coenuaenue A1t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest Iyst
MOHTa)Xa B METAJUIOPYKaBE C YCIOBHBIM npoxoaoM 20, 22, 25. 32 mm. Marepuan
KaOelbHOTO BBOJIa — HUKEIHPOBaHHAs JaTyHb. MaTepuan nepexo HuKa
HHUKEJIHUPOB. JIaTyHb, JIN0OO MEPEXOAHUK -—— OTCYTCTBYET. MaTepuai aganrepa —
HUKEJIMPOBaHHAs JIaTyHb JMOO OLIMHKOBAHHAS CTAJb.

Ex-mapkuposka 1Ex db 11C Gb /Inamerp kabens 5-14mm; nuamerp 6poHu 8-18Mm

Pacmmdposka yciaoBHOro 0603Ha4deHus kabenpHOTO coennHenus K20...K23:

KXX — onun xabeasHbIH BBOT;

KXX. X X(dyXX) -xabenpHOE COEAMHEHUE C IEPEXOTHUKOM U a/IallTEPOM,

- KXX.0.X otcyTcTBHE IEpEeXOIHHKA,;

- KXX.1.X, KXX.X.1 - mepexoTHUK WX aianTep U3 HepKaBerolIen CTay,

- KXX.2.X, KXX.X.2 - nepexoqHIK WK aJanTep U3 HUKEJINPOBAHHON JaTyHH;
- KXX.3.X, KXX.X.3 - nepexoITHUK UK aJanTep U3 OLIMHKOBAaHHOM CTaju.

- (AyXX) - B ckoOKax yka3aH JUaMeTp YCIOBHOTO IPOX0JIa METANIOPYKaBa

Crpannna 39 u3 100

AT'BP.406239.001-17P3 m3m.11




[IpomomkeHre PIIIOKESHIS A

TaoOnumuma A.6— KoJg KOHCTPYKTHBHOTO MCIIOJIHEHHS

Kon Onucanue
KOHCTPYKTHBHOI'O
HCNIOJTHEHUS
Op PaGouas cpena, copepxamas cepoBoopon. OpeHOyprckoe ra30KOHIEHCATHOE
MecTopoxaeHue. [[BeT u3ienusi — opaHKeBbI
Actp Pabouas cpena, comepxariasi cepoBoJOPOA. ACTpaxaHCKOe ra3OKOHJICHCATHO®
MecTopoxaeHue. LIBeT nzaenus — opaHxeBbli
S KoncTpykTuBHOE HcnoiHeHue S (¢ yCHIIEHHONW MEXaHUYeCKOW MPOYHOCThI0). [[BeT
CTaH/IaPTHBIN
Op-S Pabouas cpena, conepxaiast cepoBogopoa. OpeHOyprckoe ra3oKOHICHCATHOE
MectopokaeHue. LIBet nznenust — opamkeBblid. KOHCTpYKTHBHOE HCTIOTHEHHE S.
Actp-S Pabouas cpena, comeprxaias cepoBoIopoa. AcTpaxaHCKOe Ta30KOHIEHCATHOE
MecTtopokaeHne. KoHCTpYKTHBHOE HCTIONHEHHE S.
HTL-S dnaHueBbIH THI TOAKIIOYECHHUS, BXOJ CPEIbl CHUZY,
KOHCTPYKTHBHOE MCIOJIHEHHE S
M Mopckoe HCIOTHEHUE
M-S Mopckoe HCIIOTHEHUE, KOHCTPYKTUBHOE UCTIONTHEHUE S

Tao6numa A.7— Koabl paciimpeHHOTO TapaHTUMHOTO CPOKa

Kopa rapanruiinoro cpoka Onucanue

I"apanTHiiHbI CpOK SKCIUTYaTanuu 3 (TpH) rojla C MOMEHTA (J1aThI)
MPUEMKH TTpeoOpa30oBaTesl, YKa3aHHOTO B STHKETKE (IacIopTe).
I"apaHTHITHBIN CPOK SKCIUTyaTaluy 3 (TpH) rojia ¢ MOMEHTA (JaThl)
P3.2 MPUEMKH ITPeoOpa3oBaTelis, YKa3aHHOTO B 3TUKETKE (TIacIopTe), HO HE
MeHee 2-X JIET C MOMEHTAa BBEJICHUS B OKCILTYaTaIHIo.
lapanTHifHEI CPOK AKCILTYaTanuu 5 (MSATh) JET C MOMEHTA (aThl)
npuéMKH npeodpa3oBaTessi, yKa3aHHOTO B 3THKETKE (IacmopTe).

HE yKa3aH

P5

[Tpumep 3anucu 0003HauUeHHE NMpeodpazoBaTesei Mpyu ero 3akase U B JOKYMEHTALlMU APYTON MPOAYKLUH, B
KOTOPOU OH MOXET OBbITh IPUMEHEH:

[IpeoOpa3zoBareny B B3PHIBO3ANIMIIECHHOM HUCIOJIHEHHUH C BHJIOM B3PBIBO3AIIUTHI «B3PBIBOHETIPOHUIIAEMAS
obonoukay, mozenu 1430 i m3MepeHus pa3HOCTH AABICHHWM, MaTepuaioM MeMOpaHbl U MaTepHalaMH,
KOHTaKTUPYIOIUMHU ¢ u3MepseMoit cpenoit — cmiaBom 36HXTIHO, cransio 12X18H10T, pesunoit HO-68-1,
KIIMMaTH4ecKkoro ucrnoiaHenus Y1, Ho s pabotel mpu temieparype ot munyc 40 °C go mmoc 70 °C, 6e3
WHJIMKATOpa, KOJIOM TPEJENIOB J0MycKaeMoil ocCHOBHOM morpentHoct 015, BepxuuM npenenom usmepenus 40
k[la, mpenenbHO-10IycKaeMbIM pabouuM M30bITOUHBIM JaBieHreM 25 MIla, aHaoroBsIM BBIXOIHBIM CUTHAJIOM
0,8-3,2 B, ¢ ¢ynkuueit mpeoOpa3oBaHs BXOAHON M3MEpSEMOW BEITUYMHBI 110 3aKOHY KBAJPATHOTO KOPHS U
npotokonoM HART®, cranbHbIM KabeabHBIM BBOAOM I HEOPOHUPOBAHHOTO Kabelns auameTpoM oT 6 1o 12
MM, PaCIIOJIOKEHUEM DJIEKTPUIECKOTO COSTMHUTES CIIPaBa, JOTOIHUTEIFHON TEXHOJIOTHYECKONH PpUPabOTKOM
o0O3HayaeTcss W TapaHTUWHBIM CPOKOM OJKCIUTyaTanuu 3 (Tpu) roga C MOMEHTa (AaThl) NPUEMKHU
npeoOpa3oBaress, HO He MeHee 2-X JIET C MOMEHTa BBEJICHHS B OKCILTyaTaIHIo:

CJIB-SMART—Exd—11-1430-01-31-t10-015-40 kITa—25-0832—\V—+HART-K02-TI-H-P3.2
ATBP.406239.010TY

Crpanwuiia 40 u3 100 AT'BP.406239.001-17P3 m3m.11



Hpuioxenue b
l'abGapuTHbIe YyepTexu peodpa3oBaTeen

Hanoabaesue Hanpafaerie
I i:‘L?;J::'iE::h H ﬁ.;i,:'si-i;-
Mopenb Kon snexrpudeckoro H, MM, He L, MM, He Oontee | B, MM, He Gonee
COEIMHUTEI T10 Ooitee
tabmuie A.S
K01, K02, K03, K06,
1112, 1212, 1312 K07, L1IP22, GSP 1 0
' 1412’ ' K04, K05, K08, K09, 250 995
K20, K21 110
I11P14 145
1120, 1130, 1140, K01, K02, K03, K06, 110 140
1220, 1230, 1240, K07, IIP22, GSP
1320, 1330, 1340, K04, K05, K08, K09, 206 155
1420, 1430, 1434, K20, K21 165
1440, 1444, 1450, I11P14 90
1460

Pucynok b.1 — T'abGaputnslii yepTex mpeoOpa3zoBaresneii H30bITOYHOTO JaBICHUS, Pa3pEeKCHHUS,
JIaBJICHUSA-Pa3pEKEHUs, PA3HOCTH J1aBJIICHUI

Crpanwura 41 u3 100 AI'bP.406239.001-17P3 u3m.11



[Iponomxenue npunoxenus b

a5

—|
1
s, . { 28
| | Hanpofsesue | | Hanpabrenue
| ¢ Fupagc | Sudpouivis
Mopens Kox snextpuueckoro | H, mm, He 6onee | L, mm, He 6osee | B, mm, He Oonee
npeoOpazoBaresns COCJIMHUTEIIA 110
Tabnuie A.5
K01, K02, K03, K06,
K07, 1IP22, GSP 110 140
1020, 1030, 1040 K04, K05, K08, K09, 206 155
K20, K21 165
111P14 90

Pucynok b.2 — T'abGaputHslii yepTex nmpeoOpa3oBaresneii abCOTIOTHOTO JaBICHUS

Crpanwuria 42 u3 100 AI'bP.406239.001-17P3 u3m.11



[Iponomxenue npunoxenus b

A
S
S
N ¢ d
R
N
BapuaHm rnook/mHeHus K Rpoyeccy
Y % basoboe ucnonmvenve Koo N Koo MY e
s27
Harpabrerue i \I I | /Zaﬂlgaﬁ/zex-/ue
budpayuy ap
— ‘Lm ™~ \ —
0 N 0 —
——— N v N
1 |
A VNPT
M20x15 - 0cT 611152
MO,Z[GJ'IB npeo6pa30BaTeJm KO,Z[ SJICKTPUYCCKOI'O0 COCAUHUTEIIA 10 B, MM, HC
tabsuie A.5 Ooee
K01, K02, K03, K06, K07, 111P22, GSP 125
1041, 1051, 1061, 2050* K04, K05, K08, K09, K20, K21 155
11P14 110
1141, 1151, 1161, 1171, 1341, K01, K02, K03, K06, K07, 111P22, GSP 125
1351, 2150*, 1141(NF), K04, K05, K08, K09, K20, K21 155
1151(NF), 1161(NF), 1341(NF),
1351(NF), 2150(NF)*,1141(NM),
1151(NM), 1161(NM), 1IP14 110
1341(NM), 1351(NM),
2150(NM)*

* Monenu 2050 u 2150 ¢ kogom ucnonHenus o matepuanam 02, 07, 11, 12 mo Tta6n. A.2 npunoxxenus A.

Pucynok b.3 — I'abGaputHslit yepTex mpeoOpa3oBareseii abCoIOTHOTO0, N30BITOYHOTO JaBICHUS,
pa3pekeHus, TaBIeHUS-Pa3PEKEHUST

Crpanwuria 43 u3 100 AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus b

|

05 _

o

24 [
27 YT

20

aga
| | Aonpobaekie | | Honpabaekie
| * Budpauuu | * Budpauu
Mogens npeobpazoBartens Kon anexrpudeckoro B, mm, He Gonee
COEIMHUTEN 110 Tabauie A.5
K01, K02, K03, K06, K07, 195
1050, 1060, 1150, 1160, 111P22, GSP
1350, 2050*, 2150* K04, K05, K08, K09, K20, K21 155
IIP14 110
* Monenu 2050, 2150 ¢ kogoMm ucnionHeHus: mo marepuaiam 09, 10 mo tabn. A.2 npunoxeHus A.

Pucynok b.4 — T'abGaputHblii 9yepTex mpeoOpa3oBareseii abCOTOTHOT0, M30BITOYHOTO JABICHUS, Pa3pEKCHHUS,
JIaBIICHUSA-pa3pEKEHUS

Crpanwuria 44 u3 100

AT'BP.406239.001-17P3 m3m.11
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[Iponomxenue npunoxenus b

@160

8 omb @18

Mogens npeobpaszoBarens

Kon anektpudeckoro
coeMHUTeNs 1o Tadbnuue A.5

B, MM, He Ooiee

1530, 1540

K01, K02, K03, K06, K07,

1IP22, GSP 170
K04, K05, K08, K09, K20, K21 200
1IP14 155

Pucynok b.5 — I'abaputHslii uepTex npeodpazoBaTesneil r’HIpOCTaTUYECKOro 1aBICHUs
Coemunenue ¢ mporeccom mo DIN EN 1092-1/01-E/DN80/PN40

Crpanwuria 45 u3 100

AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus b

89 K "
E o
BEEE
000
S q
S ) s77 I
5 ___ sP
s ©) o s
D S5
% ./
—
| | Hanpabrerue | | ranpabaene
|¢ Buffpmguns |y Budpouu
Monpens Kon sanexkTpuyeckoro K, MM,
COEIMHUTEIIS T10 He OoJiee
Tabimue A.5
K01, K02, K03, IIIP22, 45
GSP
1112, 1212, 1312, 1412 K04, K05, K08, K09, 60
K20, K21, K06, K07,
HIP14 20

Pucynok b.6 — I'abaputHslii uepTex npeodpazoBaresneil n30bITOYHOTO AABICHUS, Pa3pEKEHUS,
JTaBIICHUS-PA3PEKEHNS, Pa3HOCTHU JABICHUN C KOHCTPYKTHBHBIM HCIIOJTHEHNEM S 110 Tabnuie A.6

Crpanwuiia 46 u3 100 AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus b

89 K
00000 4 # @
000
é s17 )
A s
5
N
B H
© ©
8 K4 R
7
= hird 1o
54 4 omb
28 max m
6
Monens Kon K, MM,
AIEKTPUIECKOTO He Ooiee
COEIUHHUTEIIS 110
Tabmuie A.S5
K01, K02, K03, 35
1120, 1130, 1140, 1220, 11pP22, GSP
1230, 1240, 1320, 1330, K04, K05, K08,
1340, 1420, 1430, 1434, K09, K20, K21, 60
1440, 1444, 1450, 1460 K06, K07,
I11P14 20

Pucynok b.7 — I'abaputHslii uepTex npeodpazoBaresnieil n30bITOYHOTO AABICHUS, Pa3pEKEHUS,
JTaBIICHUS-PA3PEKEHNS, Pa3HOCTHU JABICHUN C KOHCTPYKTHBHBIM HCIIOJTHEHNEM S 110 Tabnuie A.6

Crpanuna 47 uz 100 AT'BP.406239.001-17P3 m3m.11



209 max

[Iponomxenue npunoxenus b
mw

s17
s
V
3 (@) Rpar
~ MO
2 ombB 28 max .
I Hanoabaesue | Honpabaewue
| Biusdfmes s | * S
Monpens Kon K, MM,
AIEKTPHUUECKOTO He Oonee
COEIMHUTEIIA T10
Tabmmie A.5
K01, K02, K03, 35
111P22, GSP
1020,1030,1040 Egg’ Egg Eg? 50
K06, K07,
I11P14 20

ucnojdHeHueM S no tadiuie A.6

Crpanwuiia 48 u3 100

Pucynok b.8 — ["abaputHsIil uepTex npeodpazoBaTeiieil aOCONFOTHOTO JABJICHUS ¢ KOHCTPYKTUBHBIM

AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus b

89 K 2
| O
—
¢
N ]
= (
SN
1
! ! - i -
D
N
M20xT5
| | Aonpabaskue | | Honpobaeue
| Budpau | Budpaui
Monenb Kon K, mm,
JIEKTPHUUECKOTO He OoJee
COCIUHUTEIS 1O
Ta0muie A.5
K01, K02, K03, 35
1041, 1051, 1061, 11P22, GSP
1141, 1151, 1161, K04, K05, K08,
1171, 1341, 1351, K09, K20, K21, 60
2050%, 2150* K06, K07,
1HIP14 20

* Mogaemnu 2050 u 2150 ¢ xonom ucnonHenus o marepuanam 02, 07, 11, 12 mo tabn. A.2 npunoxxeHus A.

Pucynok b.9 — I'aGaputHslii ueptex npeoOpazoBaTeneil abCONMIOTHOTO, H30BITOYHOTO IaBIICHUS,
TaBIICHUS-PA3PEKECHUS C KOHCTPYKTHBHBIM HCITOTHEHHEM S 110 Tadmmie A.6

Crpanwuria 49 u3 100

AT'BP.406239.001-17P3 m3m.11



275 max

[Iponomxenue npunoxenus b

88 K
e e 717
= O
)
243
I =
S=l 7
|
MeOX] 5 Co ]
X1 -
Hamoad ey Hanpabmeus
H ﬁc-ﬁpsZ'Li-E H ..-'“L'ﬁﬂﬂi’.‘.i' j
Mogenb Kon K, mm,
AIEKTPUIECKOTO He OoJee
COEIMHUTENS II0
Tadiuie A.5
K01, K02, K03, 35
1IP22, GSP
1050, 1060, 1150, ’
1160, 1350, 2050, | <04, K05, KO8,
' 2150’* ' K09, K20, K21, 60
K06, K07,
IIP14 20

* Monenu 2050, 2150 ¢ kogom ucnoaHeHus o marepuanam 09, 10 mo tabn. A.2 npunoxxeHus A.

Pucynok b.10 — T"abapuTHbIii uepTex mpeodpa3oBaresieid abCOMOTHOTO, N30BITOYHOTO JABICHUS U JTaBIICHUS -
pa3pekeHus ¢ KOHCTPYKTUBHBIM HUCIIONIHEHUEM S 1o Tabnuie A.6

Crpannna 50 u3 100

AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus b

264 max

i s17
s

50
Honpabsewe | | Aanpadaeke
I L Lﬁuﬁ,ﬁ'-:ii'u | * Budpau
Monens Kon K, MM,
ANMEKTPUIECKOTO He Oosee
COEIUHUTENA 110
Tadiuie A.5
K01, K02, K03, 35
111P22, GSP
K04, K05, KO8,
1530, 1540 K09, K20, K21, 60
K06, K07,
P14 20

Pucynok b.11 — I'abGapuTtHsblil uepTexx npeoOpas3oBaTesieil THAPOCTATHYECKOTO AABICHUS

C KOHCTPYKTHBHBIM HCITOTHEHHEM S 110 Tabnuie A.6
Coeaunenue ¢ mporeccom mo DIN EN 1092-1/01-E/DN80/PN40

Crpanwuria 51 u3 100 AT'BP.406239.001-17P3 m3m.11
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[Iponomxenue npunoxenus b

152

1

0

Fan Y
WV

Budipau |
Mogenn Kopg K, MM,
AIEKTPUIECKOTO He OoJee
COCTMHUTEIIS 110
tabnuie A.S5
1120, 1130, 1140, K01, K02, K03, 35
1220, 1230, 1240, 111P22, GSP
1320, 1330, 1340, K04, K05, KO8,
1420, 1430, 1434, K09, K20, K21, 60
1440, 1444, 1450, K06, K07,
1460 [IP14 20

Pucynox b.12 — I"'abGaputHslii yepTex npeoOpa3oBaTeneil U30bBITOUHOTO JaBlIECHUs, Pa3peKeHus,
TaBIICHUSI-Pa3PEKESHUsI, PAa3HOCTH JaBIICHUN C KOHCTPYKTHBHBIM HcnoaHerneM HII-S no Tabnume A.6

Crpanunna 52 u3 100

AT'BP.406239.001-17P3 m3m.11



Hpuioxkenue B
CxeMbl OJKITIOYEHUs TIpeoOpazoBarene

Kpvruika, mpuemHuK gabaeHud
yveaoBHO He ToKasaHb

£ £

\

Mecmno
TTOgK AFOUCHUA
Brettmezo kabead

Pucynok B.1 — 1 KinemMHas kosojika mpeoOpasoBaresieil BceX NCTIOTHEHUH, HCKITF0Yast MOAU(PHUKAIINIO S 10
Tabmuie A.6.

Crpanwuria 53 u3 100 AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus B

Apriluka, ApueMHUK dabiequs
yc/obHo He nokasarel

Mecmo nodk/wveHus

Brewrezo kaoensg

Pucynok B.2 — KnemmHast konozka npeodpazoBaresieil ¢ KOHCTPYKTUBHBIM UCIIOJTHEHHEM S 110 Tabnuie A.6

Crpanwuria 54 u3 100 AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus B

[IpeobpazoBaTensb
Kremuas komogka + I/IH
Llens Kour.| Llens @) Q
P t +I1uTanue | +l1uTanue [
{ - - [Tutanue 7 - [Intanue
Ru
+ Beixon 3 + Brixon N|
' 100 - 120 kOm

MII - ucTouHuK NUTAHUA MOCTOSHHOTO TOKA;
P - u3amepsiemoe (3amaBaemMoe 30BITOYHOE JABIICHUE);
RH - CONpOTUBIICHUE HATPY3KH.

Pucynok B.3 — Cxema nogxiroueHus rnpeodpasoparesieil BHEIIHUM KabeleM

[IpeobpasoBarens

Bunka X1 Posetka + I/IH

Llcnb Konr.| Ilcnob O O
P ﬁ +I1utanue | +l1utanue
) - Tluranue 2> | -Tluranue = 9
H
+ Brixon 3 + Boixon [
' 100 - 120 KOMm

HII - uCTOYHMK NTUTAHUS IOCTOSIHHOI'O TOKA;
P - usmepsemMoe (3a1aBaeMoe M30bITOYHOE JIaBJICHHUC);
RH - conpoTuBiieHHe HArPy3KH.

Pucynok B.4 — Cxema moakIIFOUeHHs MPeoOpa3oBaTENei ¢ BHIXOIHBIM Pa3beMOM

Crpanwuiia 55 u3 100 AT'BP.406239.001-17P3 m3m.11



[Iponomxenue npunoxenus B

[IpeobpazoBaTenn
Knemuas konoaka + HH
[enn Konr.| ILens @) Q
P t +[Turanue 1 +[Turanue ’\
L - [Turanue ) - [Turanue I
I Ru
+ Brixoa 3 + Brixon N|
' 100-120 kOm
O O

HII - nCcTOYHUK MUTAHHUS TTOCTOSIHHOI'O TOKA; HART
P - uamepsgemMoe (3a1aBacMo¢e U30BLITOYHOE JIABJICHUC);
RH - conpoTuBiIeHHE HATPY3KH. MOACM

Pucynok B.5 — Cxema noakmouennss HART® monema k mpeodpazoBaTeisim

Crpanwuria 56 u3 100 AT'BP.406239.001-17P3 m3m.11



Hpuiaoxkenue I'
UepTek CpeaCTB B3PHIBO3AIIUTHI IPEoOpa3oBaTeie

Hcnonaenne npeodpa3oBareiisi 6e3 KPBIIIKU CO CTEKIOM

"Bapwifi” n.9 “B3peif” n9
Cmonoperue Cmonoperue
PEEbﬁE?UUI] fukcamop Pe3sBobol gukcamop | 5
KpacHe D 10.5min Iy Koprye
Kenm g 8 ? 10, 5min Alloy ADC-12
_MepHeid JIS H 3302-2000
[oaydod =N & /
Y = )
) o a\ Z i oy /v E
@ S| 5z
@@ Sk :5\%
= 2 &8 i858
H D EQ
ji ] = 5 2
&) 4 iy B‘gﬁé
M20x15 g
5 HoHbIX -1
HEMOBPERACHHBIX
BHTKOB Pe'f OB
3 1]
E S
q Kpeimixa
Kporrka |~ Alloy ADC-12
Alloy ADC-12 JIS H 5302-2000

JIS H 5302-2000 1 ]
Crams 12XI18HI0T
TOCT 5949

JakAenka ¢ noAykpYea2oaob.
2,5x4 vepw_cmane A2 DINT4TE

1. CBoGOIHEII 06BEM B3PEIBOHENPOHMIIAEMOH 000710uKkH He Gonee 200 cv®.

2. TonmmMHa CTEHOK KOpIyca B TIIyXUX OTBEPCTHUSIX — HE MEHEE 3 MM.

3. Ha moBepxHOCTSIX, 0003HaUYeHHBIX «B3phIB» HE NOMyCKaroTCs 3a00MHBI, PAKOBUHBI, TPEIIMHBI U JPYTUE
ne(eKThI; MEePOXOBATOCTh MOBEPXHOCTH HE JIOJDKHA MpeBbIaTh Rab6,3.

4. B pe3b0OBBIX COCIUHEHUSX, O0003HAUYCHHBIX CIIOBOM «B3phIB», B 3allelUICHMH HE MEHEe 5 IOJIHBIX,
HEMPEPBIBHBIX, HEMTOBPEKACHHBIX BUTKOB.

5. IlokpeITHE B3pHIBO3AMIUIIEHHON 000I09KH — Kpacka nopomkoBas RAL 7035, smans MJI-12.

6. Kaxxgas o6oi0uyka moBepraercsi UCIbITaHuEM MHeBMaTuueckuM Aasnenue 1,5 + 0,1 MIla B Teuenue
Bpemenu 10 + 2 c.

7. Kaxnaplit TeH30mpeoOpazoBaTenb Il MPUEMHUKOB M30BITOYHOTO JaBIICHUS, Pa3pekKEHUs, IaBICHUS-
pa3pexeHus MpU U3rOTOBJIEHUHU TOJABEPTaeTCsl THAPABINYECKUM UCTIBITAHUSIM JIaBIICHUEM B 3aBUCHUMOCTHU OT €T0
BEpXHETro npenaena usmepennii, Ho He meHee 4 MIla mo AI'bP. 408854.001TY.

8. MapkupoBKa BBINIOJIHAETCS B cooTBeTcTBUU ¢ Bwaamu W, T, 1I, cOopodHoro ueprexka
ATI'bP.406239.001-33 Cb:

- HAMMEHOBAHUE CTPAHBI, TJIe U3TOTOBJICHO TEXHUYECKOE CPEICTRO;

a, 6, T, u, I, e, X, ¢, T, ¥y, &, — B coorBerctBUM C kojgoMm 3akaza mo AI'BP.406239.010TYV,
K — TOJIBKO JJIsi MpeoOpa3oBaTesie ¢ TEXHOJOTUUECKOW MPUPAOOTKOM, K — 3aBOJICKOM HOMEp H3IEIus, 1 —
MecSI] M3rOTOBJICHUS, M — TOJI U3TOTOBJCHHUS, H — cTeneHb 3amuThl P54 wnm IP66/IP67 mo 'OCT14254, m —
o0o3HaueHue cepTudukara, 1 - CreluaIbHbIN 3HaK B3PIBOOE30MACHOCTH, 51 — 0003HAUECHHUE OpTraHa CepTUPUKAIINH.

9. [MnomOupoBanue (CTOMOpPEHUE) KPBIIIEK OCYIIECTBISIETCS HA MECTE JKCIUTyaTallMd TOCie OKOHYaHHS
MOHTaKa U HACTPOMKH.

10. ®wukcanus 3araymIKA OCYIIECTBISACTCS Ha MPEANPUITUN-U3TOTOBUTEIE.

Pucynok I'.1
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OcranbHoe Ha pucyHke I'.1.
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[Iponomkenune npunoxenus [’

Vcnonnenue npeobpazoBareist ¢ KOHCTPYKTUBHBIM UCIIOIHEHUEM S 110 Tabmuie A.6
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Hcnonuenue npeoOpa3oBaresisi KOHCTPYKTUBHOTO MCIIONHEHUA S 10 Tabnuiie A.6 ¢ KPBIIIKOI CO CTEKIIOM.
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[Iponomkenune npunoxenus [’

Hcnonuenue npeoOpazoBartesnisi KOHCTPYKTUBHOTO MCIIONHEHUA S 10 Tabnuie A.6 ¢ TIyXoil KPBIIIKOH.
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Hpuioxkenue E
HacTtpoiika npeo0pa3oBaresieii JaBJaeHHs ¢ MOAYJIeM HHINKALNH

B nanHOM mpuiiokeHUH IpuBeieHa HHPOPMAIUS O TOATOTOBKE K AKCILTyaTalluu, pexKuMax padoThl
npeoOpa3oBaressl 1aBJICHUS C UHIUKATOPOM MPHU SKCILUTyaTall|H.

VYcnoBHbIE 0003HAUEHUS:

Pmax — MaKcUMaJlbHbI BEPXHHUHI IIPEIE] H3MEPEHNUI;

Pp — BepxHUl npeeir U3MEpeHU;

Py — HWKHUM nipenen u3MepeHui;

dP — nuana3on u3MepeHui 1aBiaeHus ot Py 10 P (Juist Bcex npeoOpa3oBaTerneil JaBieHus, KpoMe
JAB).

1 KoHTpoJib HACTPOHKHU apaMeTPOB Npeodpa3oBaTeieil JaBJIeHUs

Jlnsi TOATOTOBKM TMpeoOpazoBaTels NABICHUS K OKCIUTyaTallid OCBOOOAMTE IOCTYN K KHOMOYHBIM
NEePeKIIIYaTeNIIM MOyl MHIUKALMY, OTBEPHYB IIPO3PAUYHYIO KPBIILIKY IpeoOpa3zoBaTest JaBIeHuUs.

Oneparnyst KOHTPOJISI HE OKa3bIBAET BIMSHUS HA BBIXOJHOM CUTHANI IPeoOpa3oBaTesis JaBICHHUS.

IlepeyeHb KOHTPOJIMPYEMBIX MapaMeTPOB MpeoOpazoBaTessl JaBICHUs, PEKUMOB HACTPOCK M CUMBOJIOB,
oToOpakaeMbIX Ha [UCIUIEe WHAMKATOpa, yka3aH B Tabmuue E.1. Beibop koHTpommpyemoro mnapamerpa

OCYLIECTBIISNTE ITOCIIEI0BATEIbHBIM HAKaTUEM KHOIIKH «@» (npu nepBOM HaXKaTHUU C yIEP>KAHUEM B HaXKaTOM
COCTOSIHUM HE MeHee 3 CeKyHJ), IIpU 3TOM Ha JAUCIUIee MHIMKATOpa OTOOPa)KaroTCsl COOTBETCTBYIOLIHUE
U(pPOBbIE 3HAYEHUS YCTAHOBIICHHBIX KOHTPOJHPYEMBIX ITapaMETPOB HIIM CHMBOJIOB PEKHMOB HACTPOEK
(tabmuns! E.1-E.4), coxpansemsle B TeueHre 10 cekyH, eciii He IPOU3BOIUTCS CIeNyollee HakaTHe KHOIKU

«Vy.

Boixoq w©3 pexuMma KOHTpOJIE HAcTpOEK IapaMeTpoB IHpeoOpa3zoBaTensl JaBICHUS IPOUCXOIUT
aBTOMaTH4yecku yepe3 10 ceKyH[ OT MOCIEHEro HaXKaThs KHOIMKH.

Meprianue CHMBOJIOB MHAWKATOpa PEXUMOB TaOmuIsl E.1 CUTHANM3UPYIOT O COCTOSIHMM BXOXKICHUS B
PEKUM M3MEHEHUS TapaMeTpOB HACTPOMKHU.

HoBbIii MK KOHTPOJISI HACTPOEK MTapaMeTPOB IIPpeoOpa3oBaTes JaBI€HUs BCETJa HAUMHAETCS C KOHTPOJIS
pexuma 1 B Tabinue E.1 (ABTOMaTH4ecKas yCTaHOBKA HyJICBOIO 3HAYCHHUSI 1ABIICHH).

%
xl'c/cm? kl'c/m?
@ O

Ma kila _Mla

KHOIIKa AJ1 BXOJda M JIBMXKCHUS 110 MCHIO U
U3MCHCHUIO YHUCJiIa

COXpaHEHHsI HACTPOECK, BHIOOP MOJIOKEHHS
W3MEHSEMOI0 YUCIa

G KHOIIKa OJ1 BbIXOJa U3 MCHIO 0e3

* KHOIIKA JIJI BBIX0OJIa B PEJTAKTUPOBAHKUE U
COXpaHEHUs1 HOBOW HACTPOUKHU

BHemnuii BUI MHIMKATOpAa U HA3HAYEHUE KHOMOK
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Tabnwumna E.1 — Pexumbl HACTPOEK U CUMBOJIBI HHIUKAIIMU TTAPAMETPOB

[Iponomxenune npunoxenus E

Homep H C
peskuma anMeHOBam{e pekuma HMBOJIbI HA Mpnveanus
HACTPOHKH HACTPOKHU HHAUKATOpPE
%
1 ABTOMaTHYECKAasl yCTAHOBKA HYJIEBOTO Db M «Mepranuem» TeKyIuX
3HAYEHUS TaBIICHUS ‘U ,—' . €MHUI] U3MEPEHUS
L
%
e/’ kle/
2 EnuHuer usMepeHust Wiin MpoIeHTHI OT B« e «Mepianrem» TeKyIux
JUarna3oHa u3MepeHui - I- '-, - \ €IMHUI] U3MEPEHUS
Mepuanue Mexy
. cuMBoaoM —dP- u
3 YcTaHOBKA BEPXHETO Mpeenia o s M TEKYIIHM
(muamaszona) usmepenuii (dP) YCTaHOBJICHHBIM
BEPXHUM TIPEIEIIOM
HU3MEPCHUS
Mepuanue Mexy
C TS cumBojioM —HII- u
YcraHoBKa HUKHETO IIpeaeIia o ole wie
4 9 - TEKYIIUM
(nmanasona) usmepenuii (dP) - H l ] -
YCTaHOBJICHHBIM
3HAYEHUEM
0,2c; 04c;
5 Br160op BpeMeHU ycTaHOBICHUS 0,8¢c; 16c¢; Bpewms ycranoBienus ¢
(memmirpoBaHUS ) BEIXOJHOTO CHTHAIA 3,2¢c; 64c; «MEPILIAHUEMY TUCTLIES
12,8 ¢c; 25,6 c;
Br160p XapakTeprUCTUKHA BBIXOHOTO
curuaina (mpsmast THHeHHast
6 (np : 42- 24
KOPHEH3BJICKAIOIIasl, HHBEPCHAS
JTUHEHAsT)
et g WNHukanus pe:;xuMoB
[17] xils __MDNs
7 Kanubposka = T KaTMOpOBKH B
I_ H L tabiuue E.2
VYcranoska PIN — koza Ha 3amuT -
8 1 Ly ,’ 9 -} «Mepranue» CUMBOIIOB
W3MEHEHUS TapaMeTPOB L UL
9 Bo3Bpar k 3aBOJICKUM HACTpoOiKam «Mepranue» CUMBOIIOB
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Taonuuna E.2— CuMBOJIBI HHAMKAIMY PEXKUMOB KAIHOPOBKU

I-els(:cl\]{aifa HaumeHnoBaHue pe:xxuma CuMBOJIBI Moumesa
p KaIHOPOBKH Ha MHIMKATOpE puMedaHus
KAJIHOpPOBKH
KannbpoBka HayaIbHOTO 3HAYEHUS UCU |-' lDl UDU
1 BBIXOZHOTO curHana ATl UQU lc>l U-| '-'
(xanmuOpoBka «uynsa» LIAIT) VX
KanubpoBka KOHEUHOTO 3HAYCHUS UDU U-l l-l UDU
2 BbIXOHOTO curHana IAII UDU l«-G l<3| l-l
(xamOpoBka «HakioHa» [1AIT) Y Y, -,
3 Kanubposka «nyss» AL -H =c>= :>= H-H _
4 KannbpoBka auana3oHa n3MepeHui iﬂ Uj :l Uiﬂ B
npeobpa3oBares AaBICHUS :Ul_l :UDDU
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[Iponomxenune npunoxenus E
1.1 ABTomMaTruH4yeckasi yCTAHOBKA HYJ1€BOI'0 3HAYCHUS 1aBJICHUS
Buumanmue! Onepanus "' ABToMaTH4YecKasi yCTAHOBKA HYJIEBOI0 3HAYEHHUSI JaBJICHUS ' BbBIIIOJIHACTCS
IIPU JABJICHUM Ha BXOJIE B JaTUMK, PABHOM HIDKHEMY IIpeZiesly U3MEpeHus (HyJIeBOMY U30bITOUHOMY

JABJICHUS JUIsl BCEX JIATYMKOB, KpOME JaTUMKOB aOCOTIOTHOTO JaBiieHus ). Onepalusi S5KBUBaJICHTHA
onepanuu kanuOpoku Hyns AL o m.1.7 mpunoxxenus E.

Onepanuio HaCTPOUKHK OCYIIECTBIISIUTE B CIEAYIOLIEH MOCIEI0BATEIbHOCTH:

- HA)KMUTE Ha KHOIIKY «&» U yAepXKUBaiTe ee He MeHee 3 cekyH . (pekum 1 Tabmwmisr 1).
Ha unnukartope oToOpakaeTcsi MEpLAIOLIEE TEKYIIEE 3HAUEHUE AABJICHUS.
%

cae’ lc/u’

- JUIS YCTAaHOBKH HYJIEBOT'O 3HAYEHHUS BBIXOJHOTO CUTHAJA HAXaTh KHOMIKY «i:?». YcTaHoBUTCS HYJIEBOE
3HAYEHHUE JIaBJICHUS U IPOU30UIET aBTOMATHUECKUIA MTePEeX0/l B PEKUM U3MEPEHHsSI BXOJHOTO JIaBIICHUS.
Ilpumeuanue:
Ecnu He mpou3BOANTh HU KaKUX ACMCTBUM (HaXXaTHs KHOMOK), To yepe3 10 cek. mpoucxoauT
ABTOMATUYECKUI MEPEX0]] U3 PEKUMa YCTAHOBKHU HYJIEBOTO 3HAYCHHS B PEKUM U3MEPEHUSI.

1.2 Pexum BbIOOpA eIMHUI] U3MEPEHHs
Haxxatp u ynepxuBath He MeHEe 3 CEK. KHOIKY « V ».

ITocnenoBaTenbHO HAXKUMATh KHOIIKY «G» A0 IMOABJICHHUA CIICAYIOIUX CUMBOJIOB!

ic/en xie/u?

=FE &=
Knonkoiu «*»HpOI/I?;BeCTI/I BXOJ B PEXKUM PEIAKTUPOBAHUS €AMHUL U3MEPEHUS.
Ha naaukarope HauMHaeT MepLaTh paHee YCTAHOBICHHBIN CUMBOJI €IMHUL] U3MEPEHUS.
Haxxnmas kHOnKy «G» U3MEHUTD €IUHUILY U3MEPEHUSI.

Kuonkoi ((i?\?»COXpaHI/ITB BH6paHHyIO CANHUIY NU3MCPCHUA.
CumBon CANHUIBI UBMEPCHUS IICPECTACT MCPLATD.

Knonkoiu «@» IIPOU3BECTH MEPEXO/] B CIECAYIOINNA PEKUM MEHIO UM KHOIIKOU «G» [IPOU3BECTU BBIXOJ B
pEeXUM U3MEPEHHUS.
Ilpumeuanue:
Ecnu He mpon3BOINTh HU KaKUX JeHCTBUH (HaXaTUs KHOIOK), TO yepe3 10 cex. mpoucxXoaut
aBTOMATHUYECKUH MEepeXxo]] U3 peKuMa YCTAaHOBKH €IMHUI] U3MEPEHHUSI (C COXpaHEHUEM MOCIeIHENH HACTPOUKN)
B PEXKUM U3MEPEHU.

1.3 ¥YcranoBka BepxHero nmpeaena (1mana3ona) usmepenus (BITH)
Haxatp u ynepxuBath He MeHee 3 CeK. KHOIKY « V ».

IlocnenoBaTeabHO HAXKUMATH KHOIIKY (<@>> A0 MOSABJICHUA CICAYOINUX CUMBOJIOB:
%

xlo/n’
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Ilpumeuanue:
[TporcxomuT Mepranue MeXIy cuMBOJOM -OP- M TEKyIIMM yCTAaHOBJICHHBIM 3HAYECHHEM BEPXHEro Mpeelia
HA3MEpPEHUSL.

Knomnkoi «*»HpOI/IBBeCTI/I BXOJl B peXUM penaktupoBanus BITN.
3HaueHue Tekyuero 3HaueHus BIIM naunnaer Mmepuars.

Knomnkoii «G»BBI(;paTb HoBoe 3HayeHue BIIM u3 cranmapTHOroO psia Wik NEPENHTH K yCTaHOBKE
HECTaHIapTHOIO JUarna3oHa U3MEpPEHUS.

Jlnist coxpaHeHus: BBIOPaHHOIO 3HAaYE€HUsI HEOOXOJMMO HaXKaTh KHOMKY «i‘:?».

IIponcxoout nepexos B OCHOBHOE MEHIO.

Eciu HeoOxonuMo ycTaHOBUTH HecTaHjaapTHoe 3HadeHue BIIM, To mociie okoHuUaHus CTaHAApTHOrO psja Ha
MH/IMKAaTOpe 0TOOpa)xkaeTcsi Bce HyJIeBble HE MEPLAIOIINE 3HAUECHUS.

xlc/on’ xc/w
Ma xls __Mils

JIi1st BXOJ1a B IOAPEKUM peIaKkTUpoBaHus (YCTaHOBKH ) HecTaHaapTHOTO 3HaueHus BITU neobxoanumo Haxkathb

KHOIIKY « WS ).
Ha nnaukatope HaumHaeT MepuaTh MepBbIA pa3psil.

%
wlc/cw? xc/w?

Ma a__Ma
X A

0o

Kuomnkoii «G» U3MEHUTH 3HaUYeHue pa3psana ot 0 10 9.

Knonkoi <<&» OCYIIIECTBIISIETCS NIEpEX0/1 Ha ciienyronmi pa3psan. [locime nepexona
MOCJIEIHETO pa3psi/ia HAYMHAET MEPLAaTh «pa3ieauTenbHas Toukay. [lonoxeHnne Touku

HU3MEHSETCS KHOIIKOM « 1,
Z[J'IH COXPAHCHUS YCTAHOBJIICHHOI'O HCCTAHAAPTHOI'O 3HAYCHUA HCO6XOI[I/IMO HaXXaTb KHOIIKY «*».

Ecnu 3HaueHne He HyKHO COXPaHATh, TO HEOOXOAMMO HaXaTh U YIEpKUBATh HE MEHee 2 CEeK KHOMKY « .
IIponcxoaut nepexon B pekKMM OCHOBHOI'O MEHIO.

1.4 ¥YcranoBka HM:KHeEro npejena (quana3ona) udmepenus (HITN)

Haxatn u YACPKNUBATH HEC MCHCC 3 cek. KHOIIKY « V ».

HOCJIGI[OBaTCJ'II)HO HaOXXUMATb KHOIIKY «&» A0 MOSABJICHUA CICAYIOINUX CUMBOJIOB:
%

rfg‘qlfgu"
Ns M

xils

Ilpumeuanue:
[Ipoucxoaut mepuanue Mex 1y cumBosioM -HII- u Tekynmum ycTaHOBIIEHHBIM 3HAUYEHUEM.

Bxox B pexxuM penakTHpOBaHMs HIDKHETO Tpejena (auana3oHa) u3MEepeHHsl OCYIIECTBIISIETCS KHOMKOU «*».
Ha nnaukatope HaunHaeT MepuaTh NEPBBIN pa3ps/l.
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xlc/ow’ xc/w’

-
noon
Kuonkoi «G» W3MEHUTh 3HaUYeHue pa3pana ot 0 10 9.

Knonkoit «&» OCYILIECTBIISIETCS IIEpexo/] Ha caenyroumii paspsy. [locie nepexona nociaenHero paspsaa
HAYMHAET MEPLATh «Pa3/IeNUTEIbHAST TOUKA.

ITonoxeHre TOYKH U3MEHSAECTCS KHOIIKOM ((G)).
HJISI COXPAaHCHUSA YCTAHOBJICHHOI'O HCCTAHAAPTHOI'O 3HAYCHUA HGOGXOIII/IMO HaXXaTb KHOIIKY «i:?)).

Ecnu 3HaueHune He Hy)KHO COXPaHATh, TO HEOOXOAMMO HaXaTh U YACP)KUBATh HE MEHEE 2 CEK KHOTIKY «G».
[IponcxoauT nepexos B peKMM OCHOBHOI'O MEHIO.

1.5 BbiOop BpeMeHH ycTaHOBJIeHHs (1eMI(pUpPOBaHus) BHIXOHOT0 CUTHAJIA
Haxxatp u ynepxuBath He MeHEe 3 CEK. KHOIKY « V ».

ITocnenoBarenbHO HAXKUMATh KHOIIKY «&» J10 NOSIBJICHHS paHEE YCTAaHOBJIICHHOI'O 3HAYEHUS BPEMEHU
ycTaHoBIIeHHS (AeMITpUpOBaHMS) BEIXOJHOTO CHUTHAJIA.

Bxon B PCKUM PCAAKTHUPOBAHUSA OCYIICCTBIIAICTCS KHOIIKOM ((i.:?» 3HayeHue BpCMCHH HAYMHACT MCPUATh.

wic/on’ xlc/u’

N3menenne 3Ha4eHNsI BPEMEHM U3 Psiia 3HAYEHU KHOIIKOM «{}».

Kuonkoit ((i%» COXPAHUTH BBI6paHHOC 3HaucHHE. 3HAUYCHUE BPEMCHU NICPECTACT MCPUATh.

[lepexon B caeayrOmMii pexuM MEHIO — KHOTIKa «&».

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

1.6 Bbi0op XapakTepUCTHKH BbIXOJHOI0 CHIHaJa (MpsAMasi JMHelHas, KOPHeW3BJIeKAOIAas,
WHBEPCHas JINHeITHAs)

Haxarb u ynepxuBatb He MeHee 3 CEeK. KHOIIKY «&».

HOCHC,Z[OB&TCJILHO HaXUMaThb KHOHKY((&» 10 IMMOABJICHUA paHee YCTaHOBHCHHOﬁ XapaKTepI/ICTI/IKI/I BBIXOAHOI'O
CUrHalja.
] i LEILIL
1000 Do)

BxoJ1 B pexuM pe1lakTUPOBAHUS OCYIIECTBISECTCS KHOMKON «*». 3HayeHHUE XapaKTEPUCTUKU HAYNHAET
MEpLATh.

‘UE+
HpSIMaH HHHeﬁHaH, KopHemBneKa}oma;{ HNIn I/IHBepCHaH HHHeﬁHaﬂ rH ! y
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|: (] .} I Ju;‘ (Tl f'l‘
N3MeHuTh XapaKTEPUCTUKY KHOIIKON «{}» BbIOMpas U3 psja e B0y BUUL),

Knonkoit «ig’» COXPAaHUTH BBIOPAHHYIO XapaKTepucTUKy. CUMBOJI IIEpecTaeT MeplaTh.

[Tepexon B ciaeayromuii pexkuM — KHOTIKA « V ».

BBIXOI[ B PCXKUM U3MCPCHUS — KHOIIKA ((G».

Ilpumeuanue
Pacuemnvie 3nauenus 6biXOOHO20 —cueHania Oas npeobpazosamenei 0asieHus ¢  QYHKyue
npeoopazo8anuusi XOOHOU UIMEPAEMOT eNUYUNHBL O 3AKOHY K8AOPAMHO20 KOPHS onpedeisiemcs no gopmyne

|
| P
I=1,+(,-1,) | —,
[P
\’ ]
(1)
20e P — exoonas uzmepsemas enuduna;

Pg — BepXHULL npedesl U3MepeHUll;
| — mexywee 3nauenue 8vixooHo20 cuenana;
Ig, IH — COOMBEmMCmMEEeHHO 6epXHee U HUJCHee NpeodelbHble 3HAYEHUsl bIXOOHO20 CUSHANA

npeobpazosameinsn oasieHus (011 npeobpazosamenell 0asienus ¢ 8biX00OHbIM cueHaiom 4—20 mA — IH:4 MA,
|6:20 MA), npu 3momM Ha HAYANLHOM YYACHMKE XAPAKMEPUCMUKU NPU 3HAYEHUAX OA81eHUs. P§0,0204P6

odonyckaemcs JuHelHas 3asucumocms. Pacuemmuvie 3Hauenus 6vIX00HO20 CcucHANA HA SMOM Y4aACmKe
onpeoensaomcs no ghopmyie

1=1,+7-(1—1) X

Pﬁ
(2)
2oe P, Pg 1, Ie' IH — mo arce, umo 8 ghopmyne (1).

1.7 KanubOpoBka
Ilpumeuanue — Kanubposxa npeobpazosamens 0asienus — YCMAHOGIEHUE MOYHO20 COOMEEMCMEUs
(npu nomowu 06paA3yOEbIX CPEOCME NOGEPKU) HAYANLHO2O 3HAUEHUS BLIXOOHO20 CUSHANA npeobpazosamenel
0asieHus HUdCHeMY npeoeny usmepeHull PH unu, ons npeobpazosamerneti dasnenus /[UB, eepxnemy npeoeny

UMepeHull pa3pexicenus Pg ) U coomseemcmeue KOHeuH020 3HAUeHUs 8bIXOOHO20 CUSHALA Npeodpazoeamels
0asleHusi 8epxHemy npeoeny uzmepeHuil Pg, unu ons npeoobpasosamerneii oasienus [UB, eepxnemy npedeny
usMepeHuil u30biMoYH020 OAGIEHUs. Pg.

B nponecce skcmtyaranuu npeoOpa3oBaresnieil AaBlieHUs 110 Mepe HEOOXOAMMOCTH (Hampumep, Mpu
MIPOBE/ICHUH NTEPUOANYECKON TTOBEPKH) CIIEAYET MPOBOANUTH KAIMOPOBKY B COOTBETCTBHH C IAHHBIM Pa3JIEJIOM.

Jnst kanmuOpoBKH TIpeoOpa3oBaTets JaBJIEHUS cOOpaTh CXeMy C MOJKIIOYEHHEM OOpa3llOBBIX CPE/ICTB
3aJJaHMs JaBJICHUS U KOHTPOJIS BBIXOHOTO aHAJIOTOBOT'O CUTHAJIA 1o MeToauke nosepku MIT 95-221-2013.

[TorpemHOCTh KanMMOPOBKM B TOYKE, OIpeneNsieMas CyMMapHOH MOTPENIHOCTBIO TPUMEHSIEMbIX
00pa3loBBIX CPEJICTB, HE JI0JDKHA MPEBBIMATh 1/3 MOrpenHoCTH peodpa3oBartes JaBIeHHs.

Haxatp u ynep>xuBatb He MEHEE 3 CEK. KHOIIKY «G».

ITocnemoBaTeabHO HAXKUMATH KHOIIKY « V » 10 IOSBJICHUA CICAYOINX CUMBOJIOB:
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%
xlc/ow’ dc/u'
Mo «fle Mie

Bxon B pexxuM KaauOpOBKU OCYIIECTBISETCS KHOMKOM «*».

Br160op nyHKTOB KanuOpoBKH U3 psija mo Tabiuue E2 ocyiiecTisiercss KHOMKOR <<@».

KanuOpoBka HauaabHOr0 3Ha4eHus BbIX0AHOT0 curnana ATl (kaaudposka «uyas» LIAII)
Ha unaukartope oToOpakaeTcst CHMBO:
O4Ho

Knonkoit «?2?» MIPOU3BOIUTCS BXOJ B PEXKUM KATMOPOBKH HAYAILHOTO 3HAYCHUS
BbIxoAHOTO curHana [{AIl. CumBos HaUMHAET MEPIATh.
Kuonkamu <<&» (YMEHBIIICHHE) UITH «G» (yBenuuenue) BeixogHoro curnana L{AIL, yctaHoBuTh TpeOyemoe

3HaYEHHUE BBIXOJHOTO curHana 4 MA no obpasuoBomy npudopy. CoxpaHUTh 3HaUYCHUE KHOMKON «?2?».
Ilpumeuanue — I[lpu rxarubposke HAUATILHOZO 3HAYEHUST MOK0B020 6bixooa 4 MA ecapawmupyemcs
Hacmpotixa e xyxce 0,02 % om ouanazona usmeHeHusi 8bIXOOHO20 CUCHAIA.

Kanu6poBka koHeuHOro 3Ha4YeHus BbIX0aHOro curnaja HAII (kanudpoBka «Hakaona» LIAII)

Ha I/IH,Z[I/IKaTOpe OT06pa)KaeTC$1 CUMBOIJI.
2o

Knonkoit «i?» MIPOU3BOUTCS BXOJ B PEKHUM KATMOPOBKH HAYalIbHOTO 3HAYEHUS BHIXOJHOTO CUTHAJIA
LHATIIL. CuMBON HAaUMHAET MEPLATb.

Knonkamu «@» (YMeHBbIIICHHE) WIH «G» (yBenmuenue) BeixonHoro curHana L{AII, ycranoBuTh Tpedyemoe

3Ha4YeHHE BBIXOAHOTO curaaia 20 MA o obpasioBomy npudopy. CoxXpaHuUTh 3HAYCHHE KHOTIKON «?2?».
Ilpumeuanue: Ilpu xanubpoexe koneunoco sHavenusi moxa 20 MA eapanmupyemcs mMOYHOCHb
Hacmpotiku ne xyace 0,02 % om ouanaszona usmeHeHus: 6bIXOOHO20 CUSHAIA.

Kannoposka «nyis» AL
Ha unaukaTtope oTroOpakaercs CUMBOI:

Buumanmue! Oneparus "Kanuoposka «uynas» ALI" BeimonHseTcs pU TaBJICHUH HAa BXOJIE B JaTUUK,

PaBHOM HIKHEMY INpesieny U3MepeHus (HyJIeBOMY N30BITOUHOMY JaBJIEHUS JUISl BCEX JaTYMKOB, KpOMeE
JaTYNKOB aOCOMIOTHOTO faBieHus). Onepanus 3KBUBaJIeHTHA onepauuu 1o 1.1.1 npunoxenus E.

Knomnkoi «52?» MIPOU3BOJIUTCS BXOJI B PEXKUM KanuOpoBKHU «HYJs» ALIIT.
Ha nnaukanuu HadyMHaeT MepuaTth TEKyIllee 3HaUYeHUE JaBICHMUS.

Knonkon «5?3» IIPOU3BECTH ABTOMAaTHYECKYIO KaMOpOBKY «Hyms» ALIL
Ha u3mepurensHOM npubdope T0JKHO YCTAaHOBUTHCS 3HAYEHHE TOKa OJTU3Koe K 4 MA.
ABTOMaTHYECKUN BBIXO B MOAPEKUM KAITHOPOBKH.
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Kanu0poBka nuanazona n3mMmepeHui
Ha unaukaTtope oroOpakaercs CUMBOJ:

Buumanmue! [lepen BoIoTHEHHEM OTepalinii HEOOXOAMMO MPOBECTH KATMOPOBKY «HYs» ALIIT.
Ha Bxozie mpeoGpazoBartens 1aBjIeHUs HEOOX0IMMO YCTAaHOBUTH 00pa3llOBOE IaBJICHHUE, PABHOE
ycTaHoBJIeHHOMY dP B yCTaHOBJIEHHBIX €JUHHUIIAX U3MEPEHHUS.

Knonkoi ((i%)) IIPOMU3BECTU BXOJ B PCIKUM KaJ'II/I6pOBKI/I JAuaria3oHa.
Ha WHIWKalIW HAYUMHACT MEPpLUATh TCKYIICC 3HAUCHNEC YCTAaHOBJICHHOT'O JaBJICHUAA.

Knonkoit «QQ?» IIPOM3BECTH ABTOMATUUYECKYIO KaJIMOPOBKY JMaIla30Ha.
Ha u3mepurensHom npudope JOMHKHO YyCTaHOBUTHCS 3HAUE€HUE ToKa Ou3koe K 20 MA.
ABTOMAaTHYECKHI BBIXO]] B MIOJPEIKUM KATHOPOBKH.

BBIXOI[ B OCHOBHOC MCHIO — KHOIIKa « U ).

Brixon B PEKUM U3MCPCHUS - HAXKATD U YICPKNBATH HC MCHEC 2 cex KHOIIKY ((G)).

1.8 ¥YcranoBka PIN — koa Ha 3alMTy H3MEHEHHsI IapaMeTPOB
Haxarb 1 ynepxuBatb He MEHEE 3 CEK. KHOIKY « V ».

ITocnepoBaTenbHO HAXKUMATh KHOIIKY ((0» A0 TTOSABJICHUA CICAYOINUX CUMBOJIOB:

Lod

Bxox B pesxuM OCyIIECTBIIIETCS] KHOIIKOM «?2?».
Ecnu PIN-kozx He yCTaHOBJIEH, TO HAYMHAET MEPLATh CUMBOJI

U
Ecmu PIN -kox ycTaHOBJIEH, TO HAUMHAET MEPLATh CUMBOJI

a. PIN-kox He ycTaHOBJICH

Bxon B pexxum ycranoBku PIN - koaa mpon3BoAUTCs KHOMKOM «iﬁ?»
Ha nnaukaTtope HaunHaeT MepIaTh MepBbIid pa3psi:

M3menuts 35aueHne ot 0 10 9 KHOIIKOH «G».

[Tepexon k ciemyrouieMy pa3psay MPOU3BECTH KHOMKOH «G».

Coxpanutsb BBeneHHBIN PIN - koa kHOMKOM «*».
Ecnu HeoOxoauMo BBIUTH B OCHOBHOE MEHIO 0€3 COXpaHEHUS Mapolis He0oOX0UMO HaXaTh U yAePKUBATh HE

MCEHEe 2 CeK KHOIIKY ((G». HpOI/ICXO,Z[I/IT nepexoa B MyHKT OCHOBHOI'O MCHIO:

Lod

0. PIN-kox ycTaHOBJICH

Bxon B pexxuMm ycranoBku PIN - koaa mpon3BoAUTCs KHOMTKOM «QQ?»
Ha nnaukatope HaunHaeT MepuaTh NEPBBIA pa3psl:
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M3mennts 3HaueHue oT 0 1o 9 KHOIKOH <<G».

Ilepexon k cienyrouiemMy paspsily IpOU3BECTH KHOIKOM «&».

[TpousBectr BBOA PIN - KOIa KHOITKOH « WS ».
Ecnu BBeIeHHBII 1TapojIb COBIAACT C ACHCTBYIONIUM, TO HA HHIUKATOPE BHICBETUTHCS CHMBOJT:
%

CBI/II[GTGJIBCTB}’IOH.H/II;'I O TOM, YTO KOJ NPUHAT U 3alllUTa CHATA.
HpI/I HECOBIIAACHHUH BBCACHHOI'O IIapOJIA C I[CﬁCTBymH.[PIM Ha HHAUKATOPE BBICBCUNBACTCA CUMBOJI:

El- I~

1 BHOBB ITOABJIAIOTCA MUT'aOIIHNEC CHMBOJIBI:

Heo0OxoaumMo BBECTH MTPaBUIIBHBIN TTAPOJIb.

Ecan HCO6XO,Z[I/IMO BBIMTH B OCHOBHOE MEHIO H606XOI[I/IMO HaXaThb U YACPIKUBATH HC MCHCC 2 cex KHOIIKY ((@».

BHUMAHHE!!!
3amuTa BHOBb HAYHHAET AelCTBOBATh, KAK TOJbKO IIPOU30111e] BbIX0/J B Pe:KUM M3Mepenus. /(s Toro,

YTO ObI IIOJTHOCTBIO CHATH 3alUTY HeoOxoqumo BHavaie BBecTd PIN - koa, BHOBb 3aiiTH B yHKT fod u

YCTaHOBUTH 4-€ HyJIA.

1.9 Bo3Bpar Kk 3aBOICKMM HACTPOiiKaM
HaxxaTp 1 yziepxuBaTh He MeHee 3 CeK. KHOIIKY «&».

IlocnemoBaTeabHO HAXKUMATh KHOIIKY «&» A0 MOSBJICHUA CICAYIOINUX CUMBOJIOB:

BXOI[ B PCKUM OCYHICCTBIIACTCA KHOIIKOM «i:?».
CHUMBOJIBI HAYMHAIOT MEpUuaThb.

ILJBI BO3Bpara K 3aBOJACKUM HaCTpOﬁKaM HeO6XO,Z[I/IMO HaXaTb KHOIIKY «ﬂ?».
HpOI/ICXO,Z[I/IT IMOJIHBIN Nepe3anycCck HpCO6pa3OBaTeJ'I$I JaBJICHUA.

HpOI[OJDKeHI/Ie MMPUIIOKCHUSA E
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2 Pe:xxuM n3MepeHus

Ha nucnnee nnaukaropa npeoOpa3oBaTesis 1aBICHUS B PEXUME U3MEPEHUS JIaBIEHUs 0TOOpaXKaeTcs:
a) BEJIMUYMHA M3MEPSEMOro JaBJICHHUS B LHU(PPOBOM BHJE, B YCTAHOBIICHHBIX MPH HACTPOWKE €IMHUIIAX

HU3MEPCHHUA WK B ITPOLCHTAX OT YCTAHOBJICHHOI'O JHUAIla30Ha HSMCpCHI/Ifl.

[Tpenensl oToOpakeHUs U3MEPSEMOTO JAaBJICHUS B 3aBUCUMOCTH OT HOMHUHAIBHOU CTATUYECKOM

XapaKTepUCTHKU MpeoOpa3oBaTesis AaBleHus yKazaHbl B Tabnuue E.3.

Taonumga E3

HoMuHa/bHasi cTaTHYeCKasi XapaKTePUCTHKA
npeodpa3zoBaTeJisi JaBJIEHUS

IIpenennbl oToOpakeHust
U3MepPseMOoro JAaBJIeHusl

BO3pacTraromasn

ot munyc 0,015Pg 10 1,1PB

yObIBaromas

ot munyc 0,1Pg o 1,015Pg

0) MHIUKAIMS CHMBOJIOB Ha JHCIIeE WHANKATOPa Mpeodpa3oBaTelis JaBICHUS B PEKUME OTKa3a
WM BBIXOJAa M3MEPSIeMOro JaBJICHUs 3a Mpeienbl, ykazanuele B Tabnuie E.3, coorBeTcTBYyeT TabmMIle

E.4.

Taonuuna E4

CuMBOJIbI HA MHIANKATOPE

Conep:xanue pexuma
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Hpuiaoxkenue K
Crincok koMan 1 mporokosia HART®

1. Komanaa #0 Cuntarth YHUKAJIbHBIA HIEHTH(PUKATOP

BosBpamaer pacmmpeHHbIid KOJl TUTIA yCTPOHCTBA, BEPCHIO, HACHTU(PHUKAIIMOHHBII HOMEp. DTa KOMaHa
BBINOJIHAETCS] yCTPONCTBAMH, UCHOJIb3YIOIUMH KaK KOPOTKHE, TaK U JUIMHHBIE (popmaThl kaapos. Ko tuma
YCTpOWCTBa BCErJa BO3BPAIIAETCS B pacIIMpeHHOM TpexOauTHoM (opmate («254», ID mpousBomurens, Kox
TUIIA YCTPONUCTBA IPOU3BOANUTEIIA).

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
baiit 0 "254" (pacuupeHue)
baiit 1 ID usroroButens (8)
baiit 2 KOJI THIa yCTpoucTBa (8)
Baiit 3 yuciao mnpeamOyls, KOTOpPOE JOJDKHO OBITh B 3ampoce OT MacTepa K
MOYUHEHHOMY YCTPOMCTRBY (8)
baiir 4 BEpCHsI YHUBEPCAIbHBIX KOMaH 1 (8)
baiit 5 BEpCHs CIICIUATTM3UPOBAHHBIX KOMaH/ (8)
Baiit 6 BepCHs IPOrpaMMHOTO obecrieueHus (8)
Baiit 7 BepCHs ITporpaMMHOro obdecrieueHus (8)
baiit 8 BepcCHs amnmapaTHoro odecrieueHust (8)
baiit 9-11 dnaru pyHKIUN ycTporcTBa (8)
KO/Ibl OTKJIUKA
0 HerT o1mm0ok, CBI3aHHBIX ¢ KOMaHIOM
6 Ommbka KoMaH/Ibl, cnenu(pUIHON Tt JaTdYuKa
16 JocTym orpaHuyeH

2. Komanpga #1 CuntaTh NEPBHYHYIO IEPEMEHHYIO

HAHHBIE B KOMAHJ/[E
Her
HAHHBIE B OTBETE
Baiit 0 Enunuis! u3smepeHus nepBUYHON niepeMeHHoH (8), oOpaTturech k
tabnuie XK.1 (Koasr enuuuil usmepeHus)
baiit 1-4 [TepBuunas [lepemennas, IEEE 754 (mu. Oaiitl, cr. OaiiT 4)
KO/IbI OTKJIHKA
0 Her omm0ok, CBA3aHHBIX C KOMaHIOU
6 OmmbKka KOMaH Ibl, CIEUGUIHON JIJIs JaTUYnUKa
8 [Tpenynpexaenue: 0OHOBIEHUE HE YIAlIOCh
16 JocTyn orpanndeH

3. Komanpga #2 CUuTaTh TOK U POLEHT AUANIA30HA

UreHue MepBUYHOIN MepeMEHHOM KaK TOKa M MpoIleHTa quana3ona PV Bcerzia cOOTBETCTBYET BHIXOJHOMY
TOKY TMpuOopa, BKIIOYAs aBapUHHBIE COCTOSHUS M YCTAHOBJIEHHbIE BeTWYHHBL [IporeHT amamazoHa He
orpannueH BenuunHamu Mexay 0 % u 100 %, HO U OTCIeKHBaeTCs 3a TpaHUllaMu auarnazoHa PV 1o rpanwuin
JMarna3oHa ceHcopa (eCiau OHU OINpeIeTICHBI).

JIAHHBIE B KOMAHJ[E
Her
J[AHHBIE B OTBETE
Baiit 0-3 Tok PV (IEEE754), MA
Baiir 4-7 [Mpornent nuanasona PV (IEEE 754), en. usmepenus — %
[Tponomxenne npunoxenus K

Crpanwuria 79 u3 100 AT'BP.406239.001-17P3 m3m.11



KO/bI OTKJIMKA

0 Hert omm0OoK, CBA3aHHBIX C KOMaHIOU

6 OmmbKa KOMaH Ibl, CICUGUIHON JIJIs JaTYUKa
8 [Tpenynpexaenue: 0OHOBICHHE HE YIAIOCh

16 HocTtym orpanuyeH

4. Komanaa #3 CyuraTh 3HaYeHUE JMHAMMYECKOH NepeMeHHO ¥ TOK MePBUYHOM MepeMeHHOM
HepBI/I‘-IHaSI NnepeMeHHasd COOTBCTCTBYCT JABJICHHUIO B YCTAaHOBJICHHBIX CAWHUIIAX.

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
baiit 0-3 Tox nepBuYHOM nmepeMeHHow, (F), MA.
baiir 4 Ennnunst usmepenus [lepsuunoii [lepemennoii (8); cm. Tabmmiy XK. 1
(“Enuauns! uzmepenus’)
Baiit 5-8 [epBuunas nepemennas (IEEE754)
KO/Ibl OTKJIUKA
0 Hert ommOoxk, cBSI3aHHBIX ¢ KOMaHI0H
6 OmmbKa KOMaH Ibl, CICIUGUIHON I JaTYUKa
8 [TpenynpexaeHne: 0OHOBICHHE HE YIAIOCH
16 JocTym orpaHuyeH

5. Komanaa #6 3anucarts ajpec onpoca

Ota KOMaHJla 3alKChIBaeT AJpec Onpoca B MOJIEBOE YCTPOICTBO. AJpec UCIOIb3YETCs Ul YIIPABICHUS
[lepBUYHOI NEpeMEHHOI C MOMOIIbI0 aHAJIOTOBOIO CUTHANIAa U 00ECHeYnBAeT BO3MOXKHOCTb WJCHTU(UKALIUH

npubopa B MHOTOTOYEYHOM PEKUME.

[lepBuuHast mepeMeHHas! BBLAAET MH(OPMALMIO O MPOTEKAIOIIEM IPOLECCe C MOMOIIBI0 aHAJIOrOBOTO
CUTHaJIa, TOJIbKO KOTJa aJpec ONpoca yCTpOHCTBa ycTaHoBleH B Houb. Korga aapec HasHaueH ot 1xo 15,
aHAJIOTOBBIM BBIXOJ HEAKTUBEH M HE MOJAXOAMT JUIsl ONIpe/eeHHs napaMeTpoB mpouecca. Korga anamorossiii
BBIXOJI HEAaKTHBEH, aHAJIOTOBBIA BBIXOJ yCTaHOBIEH B MuUHMUMYM; B Craryce mpubopa ycTaHOBIEH OUT 3
(“AnanoroBslii BbIXOJ (uKcUpoBaH”), W amapMm “Bbixox 3a rTpaHuubl auana3zoHa”’ He aAocTyneH. Ecnm
oIpalnBaeMbli agpec u3mMeneH ooparHo B 0, [lepBuuHas mepeMeHHasi 0 aHAJOrOBOMY BBIXOJly BHOBb MOXKET

OBITH HCIIOJIL30BaHA AJI aHAJIM3a IIpouecca.

JI[AHHBIE B KOMAHJ[E
Baiit 0 Anpec onpoca npubdopa (8)
0 AHAaJIOTOBBIN BBIXOJ aKTHBEH
1-15 AHAaJIOTrOBBIi BBIXOJ HE aKTHBEH
16-255 HeneiicTBUTENBHEL
J[AHHBIE B OTBETE
baiit 0 Anpec omnpoca npubdopa (8)
0 AHAaJIOTrOBBII BBIXOJ] aKTUBEH
1-15 AHanoroBbI BEIXO HE aKTUBEH
16-255 HenelicTBUTENLHEI
KO/IbI OTKJIUKA
0 Hert omm0OoK, CBA3aHHBIX C KOMaHIOU
2 HeneticTBuTeIbHOE BBIIEIICHNE
5 [TomrydeHo CITUIIKOM Majo JaHHBIX
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[Iponomxenune npunoxenus K

6 Ommbka crienuduyanas st npudopa
7 [Tpubop HaXOANUTCS B PEXKUME 3aLIUTHI OT 3aMUCH
16 JocTyn orpanndeH

6. Komanpaa #11 Cyurarh yHMKAJIbHbIA HACHTH(GUKATOP, CBA3AHHBINA C TITOM

OTa KOMaH/Ja BO3BpALIAeT pacIIMPEHHBbIN KO/ THUIIA YCTPONCTBA, BEPCUIO U UACHTU(DUKALIMOHHBINA HOMEp
npubopa, BKIIOYAIOMUNA TAT nprOopa. ITO MOXKET OBITh BBINOJHEHO, KOTJa MOJIYYEHbI JIMOO pacIlIupeHHbIH,
au00 HMIMPOKOBEIIATENIbHBIA aapeca. PacliupeHHbI agpec B OTKIMKE WACHTUYEH ajpecy, MOJyYeHHOMY B
3arpoce.

OTa KOMaH/a YHUKaJIbHA B TOM CMBICIIE, YTO HET HUKAKOI'0 OTKJIMKA J0 TeX IOop, T0Ka He OyJIeT MOJIHOro
COOTBETCTBUS MEXy TIIOM 3aIlpoca ¥ TIroM Ipudopa.

Kox tuna yctpoiicTBa, BO3BpalleHHBIH B OalTaX JaHHBIX OTKJIMKA, BCEr/la MMEET pacUIMpPEHHbIN
TpexOaiTHbIN Gopmar. ("254", ID npousBoauTens, Ko npudopa, Ha3HAYCHHBI TPOU3BOIUTEIIEM).

HAHHBIE B KOMAH/IE
Baiit 0-5 Tar, (A)
HAHHBIE B OTBETE
Baiit 0 Pacmupenue "254" xona tuna npudopa (8)
Baiit 1 ID npousBoaurens (8)
Baiit 2 Kon nmpubopa, Ha3HaYCHHBINH MPOU3BOIUTENEM (8)
baiir 3 Uucno npeamOyJ1, HeOOXOJUMBIX IS 3aIpoca OT MacTepa K MOAYNHEHHOMY
YCTPOWCTBY, BKJIFOYAsi HEOOXOIUMBIE JJII MHIUKAITUU COOOIIeHHS (&)
Bbaiit 4 Pepmakumst 1OKyMeHTa, ONMCHIBAIOLIEIO YHUBEPCAIbHBIE KOMAHJbI,
3amporpaMMHPOBaHHbBIE B 3TOM mpudope (8).
baiit 5 Penaxnus crienudukanuy npuOopa, mpuMEHEHHAs B 3TOM pudope.
Baiit 6 Bepcus nporpamMmmHoro ooecrnedeHus (8).
baiit 7 Penakuusa anmapatHoro obecriedeHusl (3JIEKTPOHHBIX KOMIIOHEHTOB), HET

HEO0XOIUMOCTH OTCJIEKHUBATh U3MEHEHHSI 3JIEKTPOHHBIX KOMIIOHEHTOB (8)
B ciieytomieM opmare XXXX.YYYy.

X — pedakiys annapaTHOro obecredeHus:, S-OuToBoe 6€33HaKOBOE 1IEI0E.
Yy — ¢u3nyeckas peaiusanusi CUTHaJIbHOTO K0/a, 3-O0UTOBOE OE33HaKOBOE
nenoe (O6parutech k Tabnue XK.6 "dusndeckas peansanus CUTHAIbHBIX

KOZ0B")
Baiit 8 Omnaru. (8) (Ob6patutech k Tabnuue XK.5 "Ha3znauenus dmaros").
baiit 9 W nentuduxanmonHbiii Homep npudopa, (24).
KO/IbI OTKJIHKA
0 Her omm0ok, CBA3aHHBIX C KOMaHIOU
5 [ToyyeHO CIUIITKOM Majio TaHHBIX
6 Ommbka crieuduyunas it npudopa
16 JocTyn orpanndeH

7. Komanga #12 Cuurarhb coo0lieHune
CuuTtath cooOIIeHne, coaepKaiieecs B mpuodope.
JTAHHBIE B KOMAHJIE
Her
JTAHHBIE B OTBETE
Baiit 0-23 CooOmienue (A)
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[Iponomxenune npunoxenus K

KO/Ibl OTKJIUKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
6 Ommbka KoMaH/Ibl, cneu(pUIHON It JaTYuKa
16 HocTtym orpanuyeH

8. Komanaa #13 Cunrtarthb T3r, 1ECKPUIITOP, 1aTy

JIAHHBIE B KOMAHJ[E
Her
JIAHHBIE B OTBETE
baiit 0-5 Ter (A)
Baiit 6-17 Heckpunrop (A)
Baiit 18-20 Harta (D), coorBeTcTBEHHO J€HB, MecsIl, rog — 1900
KO/IbI OTKJIUKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
6 Ommbka KoMaH/bl, cnenu(pUIHON It JaTYuKa
16 JocTym orpaHuyeH

9. Komanaa #14 Cunrath HH()OPMALMIO 0 CEHCOpPe NEPBUYHOI NepeMeHHOI
CuntsiBaercs CepuitHbiii Homep ceHcopa [lepBuunoit nepemenHoi, [Ipenenst cencopa [lepBuunoit
IIEPEMEHHOM, €AUHULIBI U3MEPEHMS, BEpXHUM, HUKHUU IIPesiesbl CEHCOopa.

HAHHBIE B KOMAH/IE
Her
HAHHBIE B OTBETE
Baiit 0-2 Cepuiinblii Homep ceHcopa (24)
Baiit 3 Kox enunui usmepeHus npeeinoB 1 MUHUMAIBHOTO HHTEpBaia CEHCopa
(8)
baiit 47 Bepxuuii npenen cercopa (F)
baiit 8-11 Hwxnwmii npenen cencopa (F)
baiit 12-15 MunumasbHbI HHTEpBa (F)
KO/Ibl OTKJIUKA
0 Her ommOok, CBA3aHHBIX C KOMaHIOU
6 OmmbKka KOMaH Ibl, CIEUGUIHON JIJIs JaTUUKa
16 Joctyn orpaHndeH

Korna CepuiiHblii HOMEp ceHcopa He HCHojib3yercs i uaeHTudukanuu npubopa win IlepBuunoii
NEepPEMEHHOM, OH J10JKeH ObITh ycTaHoBieH B "0". J[pyrue mapameTpbl, KOTJa OHU HE MCIOJB3YIOTCS, CIeIyeT
ycranaBnuBath B 7F A0 00 00, "ue uncno", umu "250", "He ucnonn3yercs".

10. Komanpga #15 Cuuratbh HHGOPMALMIO 0 BbIX0/le IEPBUYHON NepeMeHHOMH

ITo 3T0ii KOMaH/Ie CUMTHIBAETCS BEIOOPOUYHBIN KO/ aJapMOB MEPBUYHOM MEepeMEHHON, KO MepelaTOYHOM
GyHKUIUM, €IWHUIBI WM3MEpPEHUs, BEPXHUNW W HWKHMHM JMana3oHbl MEPBUYHON IEpEeMEHHOW, BeIMYHMHA
neMrnupoBaHUs TEPBUYHOM TMEPEeMEHHOW, KOJ 3allUThl OT 3allUCH, KOJA WHIUBHIYaJbHOH METKH
IUCTPUOBIOTOPA, CBA3aHHOM ¢ pubopoM min [lepBudHOlN epeMeHHOM.

JlemnipupoBaHe UCIOIB3YETCs Kak JJs1 AHAIOrOBOTO, TaK U JJIs IIM(PPOBOTo BHIXOAA.

HAHHBIE B KOMAHJ[E
Her
HAHHBIE B OTBETE
baiit 0 Kon Be160pa amapma (cm. Tabmuiy XK.2)
Baiir 1 Kon ¢pynkumu npeoOpaszoBanus (cM. tabmuiy XK.3)
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[Iponomxenune npunoxenus K

baiit 2 Ko eguau namMepenus quana3oHa nepBUYHON NepeMEHHOU (CM.
tabmuiy XK.1)
Baiit 3-6 Bepxuee 3Hauenue auanasona (F)
Baiit 7-10 Hwmxuee 3HaucHue auanaszona (F)
Baiit 11-14 Benuunna nemnduposanus (cek) (F)
baiit 15 Kon 3amuTe! ot 3amucu (cM. Tadi. 4)
Baiit 16 Kox metku muctpubbioTepa
KO/l OTKJIHKA
0 Hert ommboK, cBsI3aHHBIX ¢ KOMAHIOMH
6 OmmbKa KOMaH Ibl, CICUGUIHON JIJIs JaTYhKa
16 JocTyn orpanndeH
Ilpumeuanue — Koo zawumer om 3anucu no ymonuawuio "251" — Hem, (umu "250" — "He
ucnoavzyemcs"). Hnousuoyanvnas memka oucmpubwvromopa no ymoauanuio — D npoussooumens (unu "250",

"ne ucnonvzyemcs”).

11. Komanpa #16 Cuutath HOMep OKOHYATEIbHON COOPKHU

J[AHHBIE B KOMAH]JIE
Her
J[AHHBIE B OTBETE
Baiit 0-2 Howmep oxonuatenbHo# cOopku (24)
KO/[bl OTKJIUKA
0 Hert ommboxk, cBSI3aHHBIX ¢ KOMaHI01
6 OmmbKa KOMaH Ibl, CICIMGUIHON JIJI JaTUYUKa
16 JocTyn orpanndeH

12. Komanpga #17 3anucatb cood1ieHue B npudoop

HAHHbBIE B KOMAHJ[E
baiit 0-23 CooOmienue (A)
HAHHBIE B OTBETE
baiit 0-23 CooOmienwne (A)
KO/IbI OTKJINKA
0 Hert ommOok, cBSI3aHHBIX ¢ KOMAaHI0M
5 [Toy4eHO CIMIIIKOM Majo JaHHBIX
6 Ommbka crieruduanas st mpudopa
7 [Tpubop HaXOANUTCS B PEXKUME 3aLIUTHI OT 3aIUCH
16 JocTyn orpanudeH

13. Komanaa #18 3anucarts T3r, 1eCKPUNTOP, AaTy B NpUOOP

JIAHHBIE B KOMAHJIE

baiit 0-5 Ter (A)

Baiit 6-17 Heckpuntop (A)

Baiit 18-20 Mara (D), cooTBeTCTBEHHO JieHb, Mecs, To — 1900
JAHHBIE B OTBETE

baiit 0-5 Ter (A)

Baiit 6-17 Heckpuntop (A)

Baiit 18-20 Jara (D), cooTBeTCTBEHHO JieHb, Mecs, To — 1900
KO/Ibl OTKJIMKA

0 Her omm6ok, cBA3aHHBIX C KOMaHIOU

5 [Tony4eHo CIAMIITKOM Majio JTaHHBIX

6 OmmoOka crienuduyaHas s mpudopa
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[Iponomxenune npunoxenus K

7 [Tpubop HAXOAUTCS B PEXKUME 3aIIUTHI OT 3aHCH
16 HocTtym orpanuyeH

14. Komanga #19 3anucath HOMep OKOHYATEJIbHOI COOPKHU

HAHHBIE B KOMAH/IE
baiit 0-2 Homep okonuaTenbHOM cOopku (24)
HAHHBIE B OTBETE
baiit 0-2 Homep okoHuaTensHOM cOopku (24)
KO/Ibl OTKJIUKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
5 [ToyyeHo CIUIIKOM Majio JTaHHBIX
6 OmmbKa KOMaH Ibl, CICUGUIHON JIJIs AaTYhKa
7 [TpuOop HaXOAUTCS B pEKUME 3aLLUTHI OT 3alMCH
16 HocTtym orpanuyeH

15. Komanga #33 Cuurarb nepeMeHHbIe JaTYNKA
CunThiBalOTCSI BHIOOPOYHBIE IEepeMeHHbIe ycTpoiicTBa. Kaxaplil cinor OyJer mpuHuUMaTh 000 KoA
IIEPEMEHHOM 1aTYMKa, OIIPEEICHHBIN YCTPONCTBOM. JTa Ollepanys J0CTYIIHA B MOHOIIOJBbHOM PEXHUME.

HAHHBIE B KOMAHJIE
baiit 0 [TepemenHnas ycrpoiictBa 3anucbiBaetcs B cioT #0 (8). OOpamaiitecs K
TabJInLE KOJ0B IEPEMEHHBIX YCTPONUCTBA.
baiit 1 [lepemenHas yctpoiicTBa 3anucbiBaeTcs B cioT #1 (8). OOpaiuaiitecs K
TabJInLEe KOJ0B IEPEMEHHBIX YCTPONUCTBA.
baiit 2 [lepemenHas yctpoiicTBa 3anucbiBaeTcs B cioT #2 (8). OOpataiitecs K
TabJIMLE KOJ0B IEPEMEHHBIX YCTPONUCTBA.
baiit 3 [lepemenHas yctpoiicTBa 3anucbiBaeTcs B cnot #3 (8). Obpatuaiitecs K
TabJInLE KOJ0B IEPEMEHHBIX YCTPONUCTBA.
HAHHBIE B OTBETE
baiit 0 [lepemennas yctpoiictBa B ciore #0 (8). OOpamaiitech k Tabiuie KOAOB
IIEPEMEHHBIX yCTPOMCTBA.
baiit 1 Enunaunsr uzmepenus ciora #0 (8). OOpamaiitecs k Tadmaune XK.1 “Enunuiist
u3MepeHus’”
baiit 2-5 Crot #0 — nanHbIe 17151 BRIOpAaHHOM MepeMeHHoN ycTpoiicTa, (F)
baiit 6 Ilepemennas ycrtpoiictBa B ciote #1 (8). OOpamaiitech k Tabiauie KOa0B
IIEPEMEHHBIX YCTPONCTBA.
Baiit 7 Enunannsr uzmepenus cnorta #1 (8). Obpamaiitecs k Tabmure XK.1 “Enunuiist
u3MepeHus”’
Baiit 8-11 Crnot #1 — naHHbIe T BRIOpaHHOM TIepeMeHHO#t ycTpoiicTsa, (F)
baiit 12 [lepemennas yctpoiictBa B ciore #2 (8). OOpamaiitech K Tabiuie KOAOB
IIEPEMEHHBIX yCTPOMCTBA.
baiit 13 Enunaunsr uzmepenus ciora #2 (8). OOpamaiitecs k Tadmune XK.1 “Enunuiist
u3MepeHus’”
baiit 14-17 Cnot #2 — nanHble 11 BHIOPaHHOU MIEpeMEHHO# ycTpoiicTBa, (F)
Baiir 18 Ilepemennas ycrtpoiictBa B ciote #3 (8). OOpamaiitech k Tabiuie KOa0B
IIEPEMEHHBIX YCTPONCTBA.
Baiit 19 Enununst uzmepenus cinora #3 (8). O6pamaiitecs k Tabnune XK.1 “Enuauist
U3MEPEHUS
Baiit 20-23 Cnot #3 — naHHbIe U1 BRIOPaHHOW TIEPEeMEHHOM ycTpoiicTBa, (F)
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KO/IbI OTKJINKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
2 HesepHnsrii BEIOOp
5 [ToydeHO COMIIKOM Majo TaHHBIX
6 Ommbka KoMaH/Ibl, cnenu(pUIHON It JaTYuKa
8 [IpenynpesxaeHue: He MPOU30ILIO OOHOBICHUS TAHHBIX
16 JocTyn orpanndeH

16. Komanpna #34 3anucatp BeJMYHHY AeMI(HMPOBAHNS NTEPBUYHON NepeMeHHOMH

Bennuuna nemndupoBaHus NEepBUYHOM NEPEMEHHOM NpEeACTaBiIseT COOON BPEMEHHYIO MOCTOSHHYIO.
(OTKJIMK BBIXOJHOI'O CUTHAJla Ha BXOJHYIO BEJIMYMHY COCTaBISET 63 % OT yCTaHOBUBLIETOCS 3HAUEHUS I10CIIE
TOr0 Kak MpouuIo 3To BpeMs). M aHaiorosslit u nu(ppoBOil BBIXO/b! IEPBUYHON NTEPEMEHHON UCHOJB3YIOT 3Ty
BenMunHy. [lemndupoBanue, mpuMeHseMOe K 3TUM CUTHaJIaM, MOYKET OCYIIECTBIATHCS M IPYTUMHU KOMaH/IaMHU.

Hexotopsie ycTpoiicTBa Npe1oCcTaBiIsIIOT TOIBKO JUCKPETHbIE BEIMUUHBI JeMiipupoBanus (Hanpumep, 1,
2, 4). YcTpoiicTBO MOXKET OKPYIVIUTh BEIUYHHY, TOJYyUYEHHYIO C KOMaHIOH. B oTBeTe Oyaer conepikaThCs
JeWCTBUTENbHAs BEJIMYMHA, MCIIOJb3yeMas ycTpoicTBoM. Ecnm BenmmumHa aeMndupoBaHUS OKpyIJIeHa,
YCTPOMCTBO MPELyNpeUT 00 S3TOM.

HAHHBIE B KOMAHJ[E

Baiit 0-3 Bennunna nemndupoBanus nepBudHoOM nepemennoit (F), cex
HAHHBIE B OTBETE

Baiit 0-3 JlelicTBUTENbHAS BeTMUMHA JeMIipupoBaHus epBUIHOM nepemenHoil (F), cex
KO/[bI OTKJINMKA

0 Hert ommboxk, cBSI3aHHBIX ¢ KOMaHI01

3 [Tockutaemblil mapaMeTp CIUIIKOM BEIHUK

4 ITocputaeMblil mapamMeTp CIULIKOM Majl

5 [Tony4yeHo CAUIIKOM Majo JaHHBIX

6 Ommbka KoMaH/bl, cer(pUIHON 1S JaTIuKa

7 [Tpubop HaxoAUTCS B peKUME 3AIUUTHI OT 3aIUCH

8 [IpenynpexaeHue: ycTaHOBIIEHA OJIMbKalias K JaHHOW BETMYMHA

16 Joctyn orpaHndeH

17. Komanpna #35 3anucaTh BepXHIOI H HUKHIOK I'PAHMIBI 1MANIa30HA NEPBUYHOH NepeMeHHO

BepxHsa rpanuna auanazoHa NEpBUYHON IEPEMEHHON HE3aBUCUMAa OT HUYKHEH.

EnvHuIb n13MepeHyst 1uana3oHa EpBUYHON IEPEMEHHOM, TIOCHUIAEMBIE C 3TOM KOMAaHI0M HE BIUSIOT Ha
enuHuLbl u3Mepenust PV ycrpoiictsa. ['panuiipl Auana3oHa NepBUYHON epeMeHHOM OyayT BO3BpaIlleHbl B TEX
e eIMHUIAX, KaKue ObLTH IMOCIIaHBI.

B OGonbmimHCTBE yCTPOWCTB AOIMYyCKAaeTCsl, YTOOBI BEpXHssA TpaHuIla AuarnazoHa PV Obina Hibke, dyeM
HYDKHSAS, TI03BOJISISL yCTPOMCTBY pabOTaTh B MHBEPCHOM PEXHME.

HAHHBIE B KOMAH/IE
baiit 0 Enunauiel usMepeHust BETUYMHBI BEPXHET0 U HUXKHETO TpeaesioB (8). Cum.
tabmunua X.1 (“Enununst uzmepenus’)
baiit 1-4 BennuunHa BepxHero npejena nepBudHoi nepemennoi (F)
Baiit 5-8 BennunHa HUKHETO Mpezesa nepBUYHON nepeMeHHoi (F)
HAHHBIE B OTBETE
Baiit 0 Enunuis! u3sMepeHus BeTMYUHBI BEPXHETO U HUXKHETo Ipeaesos (8). Cu.
tabnuua XK.1 (“Enunuis uzmepeHus’)
Baiit 1-4 Bennunna BepxHero npeena nepBu4yHoil nepemenHou (F)
baiiT 5-8 BennunHa HUKHETO Tpejiena nepBuyHoi nepementoi (F)
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KO/IbI OTKJINKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
2 HesepHnsrii BEIOOp
5 [Tony4yeHo caMIIKOM Majo JaHHBIX
6 Ommbka KoMaH/Ibl, cnenu(pUIHON It JaTYuKa
7 [Tpubop HaxoAUTCS B peKUME 3AILUTHI OT 3aIIUCH
9 HwxHsas rpaHuna Auana3oHa CIUIIKOM BBICOKA
10 HwxHss rpaHuia [uana3oHa CIUIIKOM Maja
11 BepxHss rpanuna auanazoHa CIMIIKOM BbICOKA
12 BepxHss rpaHuia quana3oHa CIUIIKOM Majia
13 BennunHbl BepXHEW U HUJKHEW IPAHMI 3a IIpeeaMu Juana3oHa
14 Jnama3oH CIUIIKOM MaJl
16 JocTyn orpanndeH

18. Komanpna #36 YcTaHOBUTH BepXHMIi 1MaNa30H NePBUYHON NepeMeHHOH

W3menenue BepxHeil rpaHMubl auana3zoHa PV He BiIuseT Ha HWXKHIOIO TpaHuLly auana3oHa PV. Dra
KOMaH/Ia BBITIOJHSIET Ty )K€ (DYHKIIMIO, UTO U Ha)KaTHe KHOMKH “‘/lnmana3on” Ha yCTPOUCTBE.

B OosbliMHCTBE yCTpPOMCTB JOIyCKaeTcs, 4ToObl BEpXHAsA rpaHuua auanazoHa PV Obuia HHMXKe, yem
HUKHSIS, T103BOJISISL YCTPOMCTBY paboTaTh B MHBEPCHOM PEXUME.

HAHHBIE B KOMAHJ/[E
Her
HAHHBIE B OTBETE
Her
KO/IbI OTKJIHKA
0 Hert o1mm0ok, CBI3aHHBIX ¢ KOMaHIOM
6 Ommbka KoMaH/Ibl, cnenu(pUIHON Tt JaTIYuKa
7 [Tpubop HaxoAUTCS B peKUME 3AIUUTHI OT 3aIUCH
9 IIpuMeHsieMblii TapaMeTp CIUIIKOM BBICOK
10 [TpuMeHsieMblil mapaMeTp CIUIIKOM Mal
14 Jnana3oH CIuIIKOM mMan
16 Joctyn orpaHndeH

19. Komanpaa #37 YcTaHOBUTH HMKHUM IHANIA30H MEPBUYHOM NepeMeHHOM

DTa KOMaH/1a BBITIOJIHSAET Ty k€ (DYHKIUIO, 4YTO U Hakatne kHomku “Hoiup” Ha ycTpoiicTtBe. 3meHeHne
HIKHEH TpaHHUIbl TUana3oHa MPOMOPIHUOHAIBHO CIBUHET BEPXHIOW IpaHully nuanazoHa PV, takum oOpazom
JTMATNa30H OCTaHETCs MOCTOSHHBIM. Eciu mpu Takom m3MeHeHuW BepxHss rpaHuna PV 3aiiner 3a rpaHuily
cerHcopa PV, Oyzxer Bo3BpaieH koa oTkinuka #14: “IIpemymnpexaeHue: HOBas HIDKHSIS T'paHUIA AHAra3oHa
CMECTHJIa BEPXHIOIO TPAHMILY 3a MPeJeibl Juana3oHa ceHcopa”

JIAHHBIE B KOMAHJ[E
Her
J[AHHBIE B OTBETE
Her
KO/[bl OTKJIUKA
0 Her omm6ok, CBA3aHHBIX ¢ KOMaHIOU
6 Ommbka KOMaH/bl, CISIUPUIHOMN IS TaTYNKa
7 [Tprbop HaXOAUTCS B pEKUME 3alUTHI OT 3alHCH
9 [IpumeHsiemMblii TapaMeTp CIUIIKOM BBICOK
10 [IpuMeHsieMbli TapamMeTp CIUIIKOM MaJjl
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14 [Ipenynpexnenue: HoBas HUKHSA rpaHuLia AUana30Ha CMECTHIIA
BEPXHIOIO TPaHUILy 3a IIPEIEIIbl TUana3oHa ceHcopa
16 JocTyn orpanndeH

20. Komanna #38 Copocuth (pu1ar u3MeHeHHOI KOHpuUurypanuu
ITpuBOAUT B MCXOJHOE COCTOSTHME N3MEHEHHBIHM KO/ OTKJIMKA, OUT 6 OaliTa cTaryca yCTpOHCTBa.
Bropuunomy macrepy, umeromiemy aapec 0, He ciaenyeT nocbuiath 3Ty komanay. [lepsuunomy macrepy,
uMmeroleMy ajapec 1, ciexyer mochUlaTh 3Ty KOMAHIY TOJIBKO IIOCHIE TOrO, Kak OOHApYX EeH KOJ OTKJIMKa
“Kon¢urypanus n3mMeHeHa” 1 BBIIOJIHEHBI COOTBETCTBYIOIINE KOMAH/IbI.

HAHHBIE B KOMAHJ[E
Her
HAHHBIE B OTBETE
Her
KO/IbI OTKJIHKA
0 Hert o100k, CBI3aHHBIX ¢ KOMaHIOM
6 Ommbka KoMaH/Ibl, cnenu(pUIHON Tt JaTYuKa
7 [Tpubop HaXOANUTCS B PEXKUME 3aLIUTHI OT 3aIUCH
16 JocTyn orpannydeH

21. Komanna #40 Bxon/Bbixo B pe:kuM GUKCHPOBAHHON NePBUYHOM NepeMeHHOi ((PMKCHUPOBAHHOIO
TOKA)

YCTpOHCTBO MOMENIAeTCs B pexKUM (PUKCUPOBAHHOTO TOKA C YCTAHOBKOHM TOKA (IIEPBUYHON NIEPEMEHHOM )
Ha IOJIyYEHHYIO BEJIMYMHY. OTa BeJIMYMHA, BO3Bpallaemas B OalTax OTKIMKA, OTOOpa)kaeT OKPYIJIEHHYIO
BEJIMYMHY, KOTOpass Obula B JedcTBUTEeNbHOCTH 3anucaHa B LIAIl. Yposenp “0” BBIBOOMT M3 peKuMa
(UKCUPOBAHHOTO TOKA. Y CTPOWCTBO BBIXOJIUT U3 3TOI0 PEXKHMMA TAK)Ke KOTJa BHIKIIIOUACTCS €ro MUTaHUe.

HAHHBIE B KOMAHJ[E
baiiT 0-3 dukcupoBannbiii Tok (F), MA
HAHHBIE B OTBETE
baiiT 0-3 JeiictButenbHblil pukcupoBaHHbiil TOK (F), MA
KO/IbI OTKJINKA
0 Hert ommOok, cBSI3aHHBIX ¢ KOMAaHI0M
3 [TocbutaeMblil MapaMeTp CIMILKOM BEIHK
4 ITocputaeMblil mapameTp CIUIIKOM Majl
5 [Tony4yeHo cAMIIKOM Majo JaHHBIX
6 OmmbKka KOMaH Ibl, CICUGUIHON JIJIs JaTUYUKa
7 [Tpubop HaxoAUTCS B peKUME 3AIUUTHI OT 3aMUCH
11 BxiroueH MHOTOTOYEUYHBIN PEKUM
16 Joctyn orpaHndeH

22. Komanna #41 BpinoJiHeHHe cCaMOTeCTHPOBAHUS YCTPOCTBA

Wuunuupyer (yHKUIMIO CaMOTECTHPOBAaHUS B YCTPOWCTBE. YCTPOWCTBO HEMEJIEHHO OTBEYaeT Ha
KOMaH/1y, 3aTeM BBINOJIHAET caMmoTecTHpoBaHue. OOpaTuTech K JOKYMEHTAIIMU Ha YCTPOMCTBO, YTOOBI y3HATh O
JIMAarHOCTHKA, KOTOPYK0 OH BBIMOJHSIET W HHQOpPMAIMM, AOCTYNMHON uepe3 komaHay #48 (“Cuutath
JIOTIOJIHUTENBHBIN CTaTyC YCTPOHCTBA ).

BrimonHenne 3TOM KOMaHABI MOXKET 3aHATh JOCTAaTOYHO OOJBIIONW MPOMEXKYTOK BpeMmeHH. Ecmu
YCTPOMCTBO HE MOKET BBINIOJIHUTH KOMAaHAY BO BPEMs CAMOTECTHUPOBAHHUs, OHO MOXKET HE OTBETUTH. Eciu ke
YCTPOICTBO MOXKET BBINOJHATH KOMaHABI BO BPEMsI CAMOTECTHPOBAHMS, HCIONb3yeTcs KoMaHna #48 s
OoOHapy>KeHHsI €ro 3aBepIICHHUS.
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J[AHHBIE B KOMAHJ[E

Her

J[AHHBIE B OTBETE

Her

KO/IIbI OTKJIUKA
0 Hert ommboK, cBsI3aHHBIX ¢ KOMAHIOMH
6 OmmbKa KOMaH Ibl, CICUGUIHON JIJIs JaTUYUKa
16 JocTyn orpannyueH

23. Komanna #42 BpinoJiHeHHe Nepe3arpy3ku MacTepa

MTrHOBEHHBII OTBET U MEepe3arpy3ka MUKPOIIPOLECCOpa.

BrimonHeHne 3TOW KOMAaHJIbI MOXET 3aHATh JIOCTATOYHO OOJBIION MPOMEKYTOK BPEMEHHU. Y CTPOHCTBO
MO3KET 0Ka3aThCsl HECIIOCOOHBIM OTBETUTH HA JPYTYI0 KOMaHy, IIOKa repe3arpy3ka He 3aBepIIUTCA.

J[AHHBIE B KOMAH]JIE

Her

J[AHHBIE B OTBETE

Her

KO/[bl OTKJIUKA
0 Hert ommboxk, cBSI3aHHBIX ¢ KOMaHI0H
6 OmmbKa KOMaH Ibl, CICIMGUIHON JIJIs AaTYHhKa
16 JocTyn orpanndeH

24. Komanja #43 YcraHoBKa nepBUYHON nepeMeHHOii B ()

[lepecTpanBaer mepBUUHYIO NEPEMEHHYI0 TaKUM 0Opa3oM, 4TO OHa cuuThiBaeT () C CyIIeCTBYIOILETro
nporecca. Pe3ynbrar 10/KeH COYeTaThCsl ¢ IPeeiaMy, ONPEIEICHHBIMU KaXIbIM yCTPOHCTBOM.

J[AHHBIE B KOMAHJ[E

Her

JI[AHHBIE B OTBETE

Her

KO/IbI OTKJIUKA
0 Her omm0ok, CBA3aHHBIX C KOMaHIOU
6 OmmbKka KOMaH Ibl, CIEUGUIHON JIJIs JaTUnUKa
7 YCTpONCTBO B peKHUME 3aLUTHI OT 3aIHUCH
9 [TpumeHsieMast BETUYHHA CITUIIKOM BEJTHKA
10 [TpumeHsiemMas BETUYMHA CIIMIIIKOM Malia
16 JocTyn orpanndeH

25. Komanna #44 3anucatb elMHUIbI H3MepeHHUs] IePBUYHON NepeMeHHOMH

BriOupaer enuHUIBl U3MEPEHHs, B KOTOPHIX OYIyT BO3BpAICHBI MEpBUYHAS MEPEMEHHAsl U JHAara3oH
MEePBUYHON TepeMeHHOH. OHa Tak e yCTaHABIMBAeT €IWHHUIIBI W3MEPEHHs Ui TpeneioB ceHcopa PV u
MUHHAMAaJIBHOTO auamnasona PV.

HAHHDBIE B KOMAHJIE

Baiit 0 Enunuis! usmepeHust nepBUYHoON nepeMeHHoi (8); cM. Tabnuiy XK.1
(“EnuHuis uamMepeHus’”)
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HAHHBIE B OTBETE
Baiit 0 Enuauier n3mepeHus nepBUYHOM nepeMeHHon (8); cM. Tadimiry XK. 1
(“Enunuiibl uamepenus’)
KO/Ibl OTKJIUKA
0 Hert ommboK, cBsI3aHHBIX ¢ KOMAHIOMH
2 HesepHeriii BEIOOP
5 [TomyyeHo CIUIIKOM Majo JTaHHBIX
6 OmmbKa KOMaH Ibl, CICUGUIHON JIJIs JaTUYUKa
7 [TpuOop HaXOAUTCS B pEKUME 3aLLUTHI OT 3aIIUCH
16 HocTtym orpanuyeH

26. Komannaa #45 Ycranoka nyJas L[Alla

HactpanBaer 0 WiIM HMKHIOIO TOYKY BBIXOJHOTO CHTHANA, TaKUM OOpa3oM TOK Ha 3TOM BBIXOJE
YCTaHABIIMBAETCS TOYHO Ha MUHUMYM. JTa Ipoueaypa BbinoiHseTcs nojctpauBanueM L[Alla ycrpoiicTBa Ha
BennunHy 4,0 MA. 3HaueHUe, MOChUIAEMOE B KOMAaH/IE, MOXKET ObITh OKPYTJIICHO yCTPOWCTBOM. baliT oTkinka
COJIEP>KUT 3HAYEHHE, KOTOPOE UCIIOIB3YETCS YCTPONUCTBOM.

Hcnonp3yiite komanay #40 (“Bxoa/Beixoa B pexuM (UKCUPOBAHHOTO TOKA ) YTOOBI yCTAaHOBUTH TOK
TOYHO Ha MHUHHMAaJIbHYIO BennuuHy PV mpen Tem, Kak NpUMEHUTH 3Ty KoMaHay. Ecinu ycrpolicTBo He ObLIO
YCTaHOBJIEHO B PEXUM (PUKCHPOBAHHOTO TOKA WM TOK HE YCTAHOBJIEH Ha MHUHHUMAaJbHOE 3HAYEHHE TOYHO,
BO3BpaInaercs ko oTkauka #9 (“He B pexxume (pUKCHPOBAaHHOTO TOKA™).

HAHHBIE B KOMAHJ[E
Baiit 0-3 N3zmepennsiii Tok (F), MA
HAHHBIE B OTBETE
Baiit 0-3 JeiicTBuTenbHbIi n3MepeHHbIN TOK (F), MA
KO/bI OTKJIMKA
0 Hert ommboxk, cBSI3aHHBIX ¢ KOMaHI0H
3 [Tockutaemblil mapaMeTp CIUIIKOM BEIHUK
4 ITocputaeMblil mapamMeTp CIUIIKOM Mal
5 [TosrydeHo CIUIIKOM Majo JaHHBIX
6 OmmbKka KOMaH Ibl, CIEUGUIHON JIJIs JaTUnUKa
7 [Tpubop HaxoAUTCS B peKUME 3AIUTHI OT 3aMUCH
9 He B pexxume ¢pukcupoBaHHOTO TOKa
11 B MHOroTO4Y€4YHOM pexuMe
16 JocTyn orpanndeH

27. Komanna #46 Iloacrpoiika kodppuunenrta ycunenus LAlla

[ToncTpanBaeT KOA(PGHUIMEHT YCUIEHUS AJIs BEpXHEH TOUKU BBIXOJHOI'O CUTHANA, TAKMM 00pa3oM TOK Ha
STOM BBIXOJIE YCTAHABIMBAETCSI TOYHO Ha MAaKCUMyM. DTa Ipolieaypa BblnojHseTcs nojactpauBanueM L[Alla
ycrpoiicTBa Ha BenuuuHy 20,0 MA. 3HaueHue, NOChlIaeMOe B KOMaH/I€, MOXKET OBbITh OKPYTJIEHO YCTPOHCTBOM.
baiiT oTKJIMKa COEPKUT 3HAYEHUE, KOTOPOE UCIOIB3YETCS YCTPOUCTBOM.

Hcnonb3yiite koManay #40 (“Bxoa/BeIxoa B pekuM (PUKCHUPOBAHHOIO TOKA”) YTOOBI YCTAaHOBUTH TOK
TOYHO HAa MaKCHMAJIbHYIO BennuuHy PV mpex Tem, Kak MpUMEHUTh Ty KoMaHAy. Ecim ycTpoiicTBo He OBLTO
YCTAQHOBJICHO B PEKUM (PUKCHUPOBAHHOIO TOKA HJIM TOK HE YCTAaHOBJIEH Ha MakKCHUMajbHOE 3Hau€HHE TOYHO,
BO3Bpammaercs ko oTkauka #9 (“He B pexxume pukcupoBaHHOTO TOKA™).

HAHHBIE B KOMAH/IE
Baiit 0-3 W3mepenHbIi TOK nepBUYHOI nepemenHo (F), MA
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HAHHBIE B OTBETE
baiit 0-3 JleficTBUTENBbHBIN N3MEPEHHBIN TOK IEpBUYHON TTepemMeHHoi (F), MA
KO/Ibl OTKJIUKA
HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
ITocpuraeMbIil IapaMeTp CIUIIKOM BEIUK
[Tocbutaemblil mapaMeTp CIUIIKOM Mall
[TomyyeHo CIUIIKOM Majo JTaHHBIX
OmmOka KOMaH/bl, CHEUPUUHOMN IS TaTYrKa
[Ipubop HAXOAUTCS B pEKUME 3aIUTHI OT 3aUCH
He B pexume pUKCHPOBaHHOTO TOKA
1 B mMHOroToue4yHOM pexume
6 Hoctyn orpannyex

PP O~NO O~ WO

28. Komanna #47 3anucarb QyHKIHIO NPpeo0pa3oBaHusl EPBUYHON NepeMeHHOM
Bri6op ¢yHkumun npeoOpazoBaHusl IEPBUYHON TEPEMEHHOM.

HAHHBIE B KOMAH/IE

Baiit 0 Kon ¢pynkumm npeodbpa3oBaHus NEpBUIHOM IepeMeHHoH (8); cMm. Tabi. 3
HAHHBIE B OTBETE

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

0 Hert o100k, CBI3aHHBIX ¢ KOMaHIOM

2 HesepHnerii BEIOOp

5 [Tony4eHo CIAMIIKOM Majio JaHHBIX

6 Ommbka KoMaH/Ibl, cnenu(pUIHON Tt JaTdyuKa

7 [Tpubop HaxXOAUTCS B PEXKUME 3AIIUTHI OT 3aMTUCH

16 JocTyn orpanndeH

29. Komanna #48 CuntaTh 10NOJHUTEIbHBIN CTATYC YCTPOHCTBA

BosBpamaet napopmalmio o crtaryce yCTpoicTBa, HE BKIIFOYEHHYIO B KO/ OTKJIMKA. JTa KOMaH/Aa TaK ke
BO3BpaIllaeT pPe3yJIbTaThl camoTecTupoBanus yctporctBa (Komanna #41). 3a undopmaruent, coaepsxamieics B
KaX10M Oaiite cTaryca.

Kon otknuka #8 (“Tlpenynpexaenue: uaet oOHOBIEHUE TaHHBIX ') OyIET BO3BPAIIIEH BCET/1a, KOT/1a MOKET
OBITH CeTaH OTBET M MH(OPMALUS O CTaTyCce OXKHUAAeT 3aBEepIICHUS] KOMaH/bl, TpeOyIOLIeH A BHIIOIHEHUS
JI0OCTaTOYHO OOJIBIIOTO MPOMEXKYTKA BPEMEHHU.

JAHHBIE B KOMAHJIE
Her
HAHHBIE B OTBETE
Baiit 0 CrienmanpHblit cTatyc ycrpoiictsa (8)
baiit 6 Pabouwii pexxum #1 (8)
Baiit 7 Pabouwnii pexxum #2 (8)
Baiit 8-10 Hacreimiene aHajaorosoro BEIXOIa
baiit 11-13 AHaJIOroBbIN BBIXO (PUKCHPOBAH
baiit 14-24 CrernuanbHBINA CTaTyC yCTpoucTBa (8)
KO/Ibl OTKJIUKA
0 Her omm0ok, CBA3aHHBIX C KOMaHIOU
6 Ommbka KOMaH/bl, CICIUPUIHOMN IS TaTINKa
8 [IpenynpexaeHue: uAET OOHOBICHUE TaHHBIX
16 Joctyn orpanndeH
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[Iponomxenune npunoxenus K

30. Komanaa #59 3anucars unciao npeamOyJ1 B oTBeTe
DTO KOMaH/1a yIpaBJIeHNsI KAaHATBHOTO YPOBHSL.

HAHHBIE B KOMAH/IE
Baiit 0 Yuciio nmpeamOyI1, KOTOPOEe HEOOXOIUMO TOCIIaTh B OTBETE MO TYHMHEHHOTO
ycTpoiicTBa mactepy (8)
HAHHBIE B OTBETE
Baiit 0 Yucno npeamOyI1, KOTOpOe HEOOXOIMMO MOCIATh B OTBETE MOAYNHEHHOTO
ycTporicTBa Mactepy (8)
KO/Ibl OTKJIUKA
0 HerT o100k, CBI3aHHBIX ¢ KOMaHI0M
3 [TocbutaeMblil MapamMeTp CIIUIIKOM BETHK
4 [TockuiaeMblii TapaMeTp CIAUILIKOM Majl
5 [ToyyeHo CIUIIKOM Majo JTaHHBIX
6 OmmbKa KOMaH Ibl, CICUGUIHON IS AaTYhKa
7 YCeTpoCTBO HAXOAUTCS B PEKUME 3AILMUTHI OT 3aIIUCH

16 JocTym orpaHuyeH
THunel 1aHHBIX:
A ASCII ctpoka (ynakoBaHo 1o 4 cMMBOJIa Ha Kaxk/ible 3 OaiiTa)

B [To6utoBsie ¢uaru (6ut 0 = MHOrONMapaMmeTpudeckuii mpuodop; 6ut 1= TpedyeTcs ynpaBisTh
OCIII3Y)

D  [ara (neusn, mecsir, rogq — 1900)

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

H  Ilensie uncna

8 8-paspsHoe 1emnoe 6e3 3HaKa

16 16-paspsaHoe 1enoe 6e3 3HaKa
24  24-paspsnHoe 1ienoe 0e3 3HaKa

Taonuua XK.1— Konsl enuauil usmepenus (Temmneparypa 1 J1aBJICHHE)

Ko en. m3m. | Onucanne
Temneparypa
32 | ['panycel Lenbcus
JlaBieHne
10 KT Ha CM°
11 ITa
12 klla
57 %
237 MIla
239 MM. BoJsiHOTO cTosi0a ipu 4 °C
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Taonxwmma X.2— Koasl amapmoB

Kox anapma Onucanune
0 Bricokuii
1 Huskuii
39 VY nepxaHue MociIeJHero 3Ha4eHUs BBIXOTHON BEJTHMYHHBI
50 He ucnonpayercs
240-249 Yucna MOTYT ObITh HCIIOIH30BAHBI MPOU3BOAUTEIIEM JUISI CHICIIMATIBHBIX ONpeIeIeHUI
251 Hukakoi
252 HewusBecTHblil
253 CrenyanbHbIA

Tao

HpI/IMeHHIOTCSI AJId UHAWKAIMKY aJIapMOB Ha aHAJIOTOBOM BBIXOJC

Tabnwmua XK.3— Koasl nepenatouynbix GyHKIUH

Kox nepen. Onucanue Mpumeuanue
GyHkuun
0 JIuneiiHast VYpaBHeHue y=mx+b
1 KBanpaTHbIii KOpEHb Ypasuenue y=sqrt(x)
nuia JX.4—Koasl 3a1uTel OT 3aIUCU
Koa 3ammTsl Onucanue
OT 3anmucu
0 3aIUTHI OT 3aITMCH HET
1 3alUTa OT 3aIHCH ECTh
250 HE MCIOJIB3YETCs
Tabnuna X.5— Hasnauenue ¢uaros
Koxa 3nauenus guiara Onpenesienue
0x01 MHOT0CEHCOPHBIH MPUOOp
0x02 VYnpasieHue 3JIeKTPOHHO-TIEPETTPOrpaMMHPYEMOIA TTOCTOSTHHOM
namsteio (EEPROM)
0x04 [Tpubop MocTa mpoToKOJIA

TabOnu I a K.6 — dusnueckas peajin3anus CUTHAJIbHBIX KOJOB

Koa ¢pusznueckoro Omnpenesienue
CHUIrHaJsIa

0 Bell 202 ok

1 Bell 202 nampsixenue

2 RS 485

3 RS 232

6 CneunayibHbIi

7 3ape3epBUPOBAHO
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IMpuaoxkenue K
WHCTpyKIMS IO MOHTaXy KaOEJIbHBIX BBOJOB

KaGenbusiii BBoa Thna FG11 mns HeOpoHnpoBanHOro kabeiis

|

T

CocraB Ka0eIBLHOTO BBOIA:
1 kopmyc BBOza

(Ha nmpumepe MHCTPYKIMHU 110 MOHTAXY 3aBO/ia B3phIBo3amuiieHHoro obopyaoBanus OO0 «Koptem-I'opanrex»)

2 YHIJIIOTHUTEIIBHOC KOJIBIIO
3 KOMIPECCUOHHOC KOJIBIIO
4

MpUXXUMHasA raiika

VcraHoBKa BBOJIA
1. HazmeTh YIUIOTHUTENBFHOE 1 KOMIIPECCHOHHEIC
KoJIbIIa 2 ¥ 3 BMecCTe ¢ raiikoi 4 Ha kabeJb;
2. BBEpHYTH KOpITyC BBOJa 1 B 000pymoBaHue;

HeapMUBOBaHHLIA Kabenb

KaGenbuslii BBoa Tuna FGALl g 6poHrpoBaHHOro Kabeis

i

Y5
B
s |
=

L

e

I

OKpaHUPOBAHHBIN Kabens co
Kabenb CTaJIbHOI
OIIETKOMN

[MoaroroBka apMUpPOBaHHBIX M OPOHMPOBAHHBIX Kabelnei

3. 3aTSIHYTH Traiky 4.

X

25% 1,

KaGens ¢ omreTkoit

METaUIMYECKOM
JICHTOMH
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IoaroroBka 6poHU
hmin=ssicota
OpOHE3KUMAIOIIETO
KOJIbLIA+2 MM Makc.
(6ponezaxxuMaromui
Kopiyc 6)

Puc.A OtkpeiTHe 6poHN
nepes COSTMHEHUEM C
KOpITycoM 6 U
OpOHE3KIMAIOIIIM
KOJIBIIOM 7
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CocraB KabeJIbHOro BBOAA

1. xopmyc BBOJA

2. YIUIOTHUTEIHHOE KOJbBIIO JIJIsl BHYTPCHHEH
000109KH Ka0est
BHYTPEHHEE KOMIIPECCHOHHOE KOJIBIO
BHEIITHEE KOMIIPECCHOHHOE KOJIIIO
MIPOMEXyTOUHas MypTa
YILIOTHATEIBHOE KOJBIIO ISl BHEIITHEH
000JI0YKHI

7. 3aKuUMHas raiika
[TPUMEYAHUE.
I[Ipu  MoHTaxxe BBOJAa  HEOOXOJUMO  YCTAHOBHTH
KOMIIPECCHOHHOE KOJIBI[O 3 B COOTBETCTBHH C YKa3aHHOMN
Ha HEM TOJIIIMHOW OpOHU.

ok w

YcraHoBKa BBOAA!
Bewsis vk GpomH Buyrpennss 1. BBepHYTH KOpITyc BBOJa | ¢ MPOKIAAKOH 2 B KOPIIyC
oborouka puc A 00os10uKa O60py,I[0BaHI/I$[
2. Hazgeth Aetanu 7, 6, 5 omHy 3a Apyroil Ha Kabeiab U
Ha)KUBUTH HE 3aTATUBas;

3. HajeTh KOJbIO 4 Ha OPOHIO;

d 4. pacnpaBHUTh OpPOHIO [UIA 3aKMMa KOJIbIa 3 C KOJIBI[OM

] 4

5. mocne coeauHEeHUs YOEOHUTHCS, YTO CHApyXH He
ocTajoch OpOHM, T. K. 3TO MOXET IOMENIaTh COOpKe
BBojga 1. Ecimm 3T0 mpoumsomnio, yAanuTe TOpUallue
(hparMeHTHI OpOHU;

6. BCTaBUTH BHYTPCHHIOIO  000J0YKy Kabems B
YIUIOTHEHWEe 2 W JABa COOpaHHBIX Kombma 3 u 4,
yOeIMBIIUCH, YTO OPOHS HAJCKHO 3a(pUKCHPOBAHA;

7. 3aTSHYTb IpPEIBApUTENBLHO COOpaHHBIE AETalH (CM. II.
2).
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KpoHimeuH K3

b0k KAanasHbIL

bKHZ-10

Lperax
KOHIMPO/T

VIMnLIbCHAS /IS

Hunnens naockug

[auka HakudHas
M20x15

Hpuiaoxenue JI
MoHTaXHBIN YEPTEK

Ipyoa #50

bonm Méx12
Wauoa (6

[auka M8
Uauoa npyxurHas 8

L/

= .

Tpyda 210 a

Bxad
CPeOb

(kooa

KporwimeuH (K

a/19 Kpen/iequs
dam4ukab W 114,
e 1B

[auka HakudHas
M20x15

Hunnens naockuy

Pucynok JI.1 — MoHTaHBII YyepTeK yCTaHOBKH IpeoOpa3oBaTesis AaBJICHUS ITYLEPHOIO0 KOHCTPYKTUBHOTO

UCIIOJIHEHUS] C MOHTUPOBaHHBIM KJ1anaHHbIM 0s10koM «BKH» pe3p00Boro nprucoeuHeHNs: K UMITYJIbCHBIM
muHusM, 1 ¢ KMY «Hunnens M20» u «Kponmreiin CK» («Kponmrreitn K3» BXoauT B KOMIIIEKT) 1715

kpemnenus natuukos AU, 1A, VB, /1B
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Hpoaonmeﬂne MPUIIOKCHUS JI

Byad bomm Mex 12
H / Ipyoa #10 Uao 6
Linne/b AAOCKUY 'pyoa W fau qnpyxuyﬂaﬂ
[auka HakudHas T ]
M20x15
bonm MIOx45 /1 00{(0 Ms
Wadoa npyxumHas 10 Wadoa npyxumHas 8
b/I0K KananHely S
bKH3-T1 (kooa
S
Aporwimeur T
_ pyoa #50
Lamyuk Llperaxwsiti
PasHOCITY aabeHuy K/anaH o

Pucynok JI.2 — MoOHTa)HBII uepTeX yCTaHOBKH Ipeodpa3zoBartest JaBieHus (IIaHIIEBOIO0 KOHCTPYKTUBHOTO
UCIIOJTHEHUS] C MOHTHPOBAaHHBIM KilannaHHBIM 0510koM « BKH» pe3p6oBoro nmprcoeAMHEHNs K UMITYJIbCHBIM
aunusaM, 1 ¢ KMIT «®nanen M20» u «Kponreitn T». BapuaHT kperieHus Ha BepTUKaiIbHOM TpyOe D50.
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Hpo,uomerHe MPUIIOKCHUSA JI

Bxod
Cpedkl

Hunners nnockug Tpyoa #1710

brok knanarksi

[auka HakudHas bRH3-11 - T
M20x15
LAamyuk 0N 00N
o MIOwdS PasHOCTIL dab/eHul — | —
o v @ =3 Byt
laida npyxuHHas -y —— o%o
! Ulaioa 8 a5 KpenieHus
damqukob [/
‘ bonm MOx 16
Ulaioa npyxurras 10
Tpyoa #50
— ¢
Lperaxsi (kaooa KporwmeuH (K
Knanay ang KpenneHus
damqukob [/

Pucynox JI.3 — MoOHTa)XHBII YepTeX yCTaHOBKH MPeoOpa3oBaTest JaBIeHUs (IIaHIIEBOTO KOHCTPYKTUBHOTO
UCIIOJIHEHUS] C MOHTUPOBaHHBIM Ki1annaHHbIM 0s10koM «BKH» pe3p00Boro npucoeJuHeHNs: K UMITYJIbCHBIM
muausM, U ¢ KMIT «®nanen M20» u «Kponmreitn CK» (st kperuienust natuukos /1J1). Bapuant kperuienus
Ha TOpU3OHTaIBHOU Tpyoe B50.
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IMpuaoxkenue K
HOpMaTI/IBHBIe JOKYMCHTBI

I'OCT 31610.0-2014 (IEC 60079-0:2011) BspsiBoomacubie cpeapl. Yacte 0. OGopymoBanue OOiue
TpeOoBaHUSI.

I'OCT 31610.11-2014 (IEC 60079-11:2011) BspsiBoomacubie cpeabl. Yacts 11. OGoOpymoBaHHE C BHIOM
B3pBIBO3ALIMTHI "MCKPOOE30MacHas NeKTprueckas emns 1"

I'OCT IEC 60079-1-2013 BspeiBoomacubie cpenbl. Yacte 1. OOopyaoBaHHE € BHUIOM B3PBIBO3AIIUTHI
"B3phIBOHETPOHUIIaEMbIe 000m0ukH "d"

I'OCT 31610.19-2014 (IEC 60079-19:2010) BspsiBoomacubie cpeasl. Yacte 19. PemoHT, mpoBepka u
BOCCTaHOBJICHHE 3JIEKTPOOOOPYI0BAHUS

I'OCT IEC 60079-14-2013 B3spsiBoonacHbeie cpenbl. Yacts 14. IlpoekTtupoBanue, BBIOOp W MOHTaX
AJIEKTPOYCTaHOBOK

I'OCT IEC 60079-17-2013 BspsiBoomnacubie cpeabl. Yacte 17. IIpoBepka m TeXHHYECKOE OOCITY)XKHMBaHUE
AJIEKTPOYCTaHOBOK

[TYD IlpaBuna ycTpoicTBa 3JIE€KTPOYyCTaHOBOK

[ITOOII [IpaBuna TeXHUUECKOH 3KCIUTyaTalluU AIEKTPOYCTAHOBOK MOTpeOuTENIen

[IpaBuna no oxpane Tpyaa Mnpu 3KCILTyaTaluu 3ekTpoycranoBok» [I0TOY 2014

TP TC 012/2011 Texuuveckuii periameHT TamokeHHOTO coro3a. O 6e3onmacHOCTH 000pyAOBaHHS ISl paOOTHI
BO B3PbIBOOMACHBIX Cpeiax

T'OCT P 52931-2008 I[Tpubops! KOHTPOJIS U PETYJIMPOBAHUS TEXHOJIOTHYECKUX TIporieccoB. OOIIMe TEXHUIESCKHE
yCIIOBHUS

I'OCT 14254-2015 (IEC 60529:2013) Crenenu 3amuthl, odecrnednBaembie odonoukamu (Ko IP)

[IpaBuna knaccuukanuy U MOCTPOHKU MOPCKHX Cy/10B

I'OCT P 51992 -2011 VYcrpoiictBa 3aliuThl OT UMITYJIbCHBIX NEPEHAIPSHDKEHUNH HU3KOBOJbTHBIE. YacTh 1.
YcrpolicTBa 3alUThl OT UMIIYJIbCHBIX IEpEHANpPsDKEHUN B HU3KOBOJIBTHBIX CHUJIOBBIX PACHpPEeTUTENbHBIX
cucreMmax. TexHuueckue TpeOOBaHUS U METO/IbI UCTIBITAHUM

I'OCT 30804.4.4-2013 (IEC 61000-4-4:2004) COBMECTUMOCTh TEXHUYECKHX CPEJCTB 3JICKTPOMArHHUTHAS.
VY CcTOWYMBOCTD K HAHOCEKYH/IHBIM UMITYJIbCHBIM IToMeXxaM. TpeboBaHMsI U METO/Ibl UCIIBITAHUH.

I'OCT 30804.4.3-2013 (IEC 61000-4-3:2006) COBMECTHUMOCTh TEXHHYECKHUX CPEICTB 3JIEKTPOMArHHUTHAS.
Y CcTOWYUBOCTD K paAOYaCTOTHOMY 3JIEKTPOMAarHUTHOMY IOI0. TpeOoBaHUS U METOABI UCIIBITAHUI.

'OCT 30804.4.2-2013 (IEC 61000-4-2:2008) COBMECTHMOCTh TEXHHYECKHUX CPEICTB DIICKTPOMATHUTHAS.
Y CTOWYUBOCTD K 3JIEKTPOCTATHUECKUM pa3psiiaM. TpedoBaHUs 1 METO/IbI UCIIBITAHUH.

I'OCT P 51317.4.6-99 (MOK 61000-4-6-96) CoBMECTUMOCTh TEXHMYECKHX CPEJICTB 3JIEKTPOMArHUTHAS.
VYCcTOHUMBOCTh K KOHIYKTUBHBIM ITOMEXaM, HaBEIACHHBIM PaJMOYaCTOTHBIMH DJIEKTPOMATHUTHBIMU IOJISIMHU.
TpeGoBanust 1 METO/IBI UCIIBITAHUH.

I'OCT P 50648-94 (MDK 1000-4-8-93) CoBMECTUMOCTh TEXHHYECKHX CPEICTB DJIEKTPOMAarHUTHAS.
VYCcTOHUMBOCTh K MAarHMUTHOMY TIOJIO TNPOMBINUIEHHOW 4YacToThl. TexXHH4Yeckue TpeOOBaHUS M METOJIb
WCTIBITAHU M.

I'OCT P 50649-94 (MDK 1000-4-9-93) CoBMeCTUMOCTh TEXHHYECKHUX CPEICTB HJIEKTPOMArHUTHAS.
VY CcTOWYNBOCTD K UMITYJIbCHOMY MarHUTHOMY NOJTIO. TeXHUUYECKre TpeOOBaHMsI U METO bl UCTIBITAHUMN.

I'OCT P 50652-94 (MDK 1000-4-10-93) CoBMeCTUMOCTh TEXHHYECKMX CPEJICTB 3JIEKTPOMArHUTHAS.
VYcToWuuBOCTh K 3aTyXarolleMy KoseOaTelIbHOMY MAarHUTHOMY MoJt0. TexHuueckue TpeOOBaHUS U METO[bI
HCTIBITAHUM.

I'OCT P 51317.4.5-99 (MOK 61000-4-5-95) CoBMecTUMOCTh TEXHMUYECKUX CPEACTB 3JIEKTPOMAarHUTHas.
VYCcTOMUMBOCTh K MUKPOCEKYHIHBIM HMIYJbCHBIM IOMeXaM OoJbIIoil 3Hepruu. TpeGoBaHUS M METOJIBI
WCTIBITAHU I

I'OCT P 51318.22-2006 (CHUCIIP 22:2006) CoBMECTMMOCTb TEXHUYECKUX CPEICTB AIIEKTPOMArHUTHAs.
ObopynoBanne WH(POPMAIMOHHBIX TEXHOJNOTHH. Pamuormomexu wHAycTpuanbHble. HOpMBI W MeTONBI
U3MEPEHUM.

I'OCT 12.2.052-81 Oo6opynoBanme, paboTariiee ¢ Ta3000pa3HBIM KuciaopogoMm. OOmue TpeOoBaHUS
0€30MacHOCTH.
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PJ1 16.407-2000 DnexTpoobopymoBaHKEe B3PHIBO3AIIMIIICHHOS. PEMOHT

I'OCT 15150-69 Maiuunsl, npuOopsl W JApyrue TEXHHUUYECKHEe wu3ienus. VIcromHeHus s pas3inmyHBbIX
KJIMMaTU4YeCKUX paiioHoB. Kareropum, yciioBUs SKCIUIyaTallid, XpaHEHHs M TPAaHCIOPTUPOBAHHUS B YacTH
BO3CUCTBUS KIMMAaTHYECKUX (PaKTOPOB BHEIIHEH CpeJIbl

I'OCT 23216-78, MW3nmenua  2JIEKTPOTEXHUYECKHE.  XpaHEHHE, TPAHCHOPTHUPOBAHUE, BpPEMEHHas
IIPOTUBOKOPPO3UOHHAS 3alUTa, yrakoBka. O01ue TpedoBaHus.
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