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Hacrosimee pyxkoBOACTBO MO 3KCIulyaTauuu (nainee — PykoBOACTBO) mpelHa3HAYEHO
JUISl O3HAKOMJICHUS! C YCTPONUCTBOM, pabOTON M MpaBUIIaMU SKCILTyaTalliyi MOJYJIsI PaCIIMpPEHUs
YART 16 DO (nanee — Mmoaysb paciidpeHus).

PykoBonCcTBO COMEPKUT TEXHUYECKUE JaHHbIC, OMMCAHHME NPUHIUNA JCHCTBUS,
CBEJICHMSI, HEOOXOIMMBIC ITPU MOHTAXE, ITyCKEe M 00CTYKUBAHUU MOJIYJISI PACIIUPCHHUS.

[IpennpusTHe-u3roTOBUTENh OCTaBISIET 32 COOOH NpPaBO HA BHECEHHWE CXEMHBIX U

KOHCTPYKTHUBHBIX U3MEHEHUHN B MOJyJIb PACIIMPEHHUS, HE YXYIIIAIOIIUX €ro MapaMeTpOB.
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1 Omnwucanue U paboTa MOAYJNS PACIIMPEHUS

1.1 Ha3nauenue MoayJisl paclIupEeHUs

Monynp pacmmpeHusi MpeAHa3HaueH Uil MOJAKIIOYEHHS K MpOrpaMMHUpPYyEeMOMY
gorudyeckoMy KoHTpoiuiepy YARTI1.8 u yBenuyeHuss KoauyecTBa BBIXOJAHBIX AJIEMEHTOB IS
MOAKIIOYEHUS] BHEITHUX COCTMHEHUM.

[IporpammupoBanue MOAYJIS pacIIupeHus: He TpeOyeTcs, HacTPOKa OCYIIECTBIISIETCS C
nomoinbio nporpaMmuoro obecrneuenus YART Studio Bepcum 0.8.2 m Bbime. Takke mepen

MOHTaKOM CJIeyeT YCTAaHOBUTD allllapaTHBIN aJijpec MOAYJIs B IIUHE (CM. puc. 6).

1.2 KOMIUIEKTHOCTD

KommiekTHOCTh MOAYIIS paciMpeHus mpuBeaeHa B Tadnuue 1.

Tabmua 1
HaumenoBanue uznenus Kon-Bo,
O6o3HaueHue [Ipumeuanue
(cocTaBHOM 4acTH, IOKYMEHTA) IIT.
Mopyns pacumpenust YART 16 DO | CAM/1.425000.005 1 .
[Tacopt CAM/1.425000.005I1C | 1 3k3.
PykoBozcTBO 10 3KCILTYaTaluu CAM/1.425000.005P3 | 1 k3. He nocrasmnsercs.
HocTtynHo B
9JIEKTPOHHOM BHJIE Ha
caiiTe MPOU3BOIUTENS

1.3 VYcrnoBus skcmtyarauuu

1.3.1 Monynb pacmivpeHus npeAHa3sHaueH JJis SKCIUTyaTalu B CIEAYIOUX YCIOBUAX:

— 3aKpbIThle B3pHIBOOE30MACHBIE NMOMELICHNUS WM IIKadbl 3JIeKTpoobopyaoBaHUs 0e3
arpecCUBHBIX IIApOB U Ia3oB;

— pabouas cpena BO3YX;

— JAMana3oH pabouyux TeMIepaTyp OKpy»Karolei cpeabl oT MuHyc 25 1o 55 °C;

— BEpXHHUU Ipeied OTHOCUTENbHON BIaKHOCTH 80% npu 35 °C u Gonee

HU3KUX TeMmIeparypax 0e3

KOHACHCAIIMH BJIaru,

— artMmocdepHOe TaBICHHE ot 84 no 106,7 klla;

— BBICOTA HaJl ypPOBHEM MOPS He 6onee 2000 m;

— crenesb 3anuThl Kopiyca no 'OCT 14254-96 1P20;

— BHUOpanus ammuTyna He Oosee 0,1 MM

€ 4acToTo# He O6onee 25 I';
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— ponyctumas creneHb 3arpszHenust 1 mo 'OCT P 51841-2001 (mecymiecTBeHHbIE
3arps3HEHUs WM HAJIMYKME TOJIBKO CyXUX HEMPOBOASIIUX 3arps3HEHUN).
1.4 TexHuueckue XapaKTEpUCTUKHU

1.4.1 MaccorabapuTHbie XapaKTepUCTUKU

— rabapuTHBIC pa3Mephl, MM, He OoJiee 111 x96 x 28
— Macca, Kr, He boee 0,2;
— MOHTaxX Ha DIN-peiiky mo crannapty DIN EN 50 022.
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1.4.2 TpeGoBaHUA K JIEKTPOIUTAHUIO

ONEKTPONUTAaHUE MOAYJS PACHIMPEHUS OCYIIECTBISAETCS OT CETH IOCTOSHHOTO TOKa
HanpspkeHueM ot 11 1o 35 B (HomunansHOE — 24 B).

[ToTpebnsiemast MotHOCTH — HE Ooiiee 4 BT.

1.4.3 IloaxnrodyeHne BHEIMIHUX COEAMHUTENEHN

— 32 KJIeMMBI O/l BUHT MaKCHMaJIbHOE ceueHue nposoa 1 Mm?;

— pa3beM Ul MOAKIOYEHNS K KOHTPOJUIEPY MIIN «BEAYLIEMY» MOJYJIIO PACILIUPEHMS;

— pa3beM Ul MOAKIYEHHS MTOCIENYIOINUX MOLYJIEN pacIMpPEHUSI.

1.4.4 JIluckpeTHbIE BBIXOJIbI

— KOJIMYECTBO BBIXOJ0B 16;
— THII BBIXOJA TPaH3UCTOPHBIN;
— Juana3oH pabovero HampsHKeHUs ot 11 no 30 B nocrosiHHOTO TOKA;
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— KOMMYTHUPYEMBIH TOK BBIXOAA 70 500 MA TTOCTOSIHHOTO TOKA;
— COOTBETCTBHE CTaHIAPTY IEC 61000-4;
— UHIUKAIUSA CBETOJIMOIHAS.

— 3ammTa oT oopriBa G-DO

— MAaKCHUMAaJIbHBIN EPHUO/] OTIPOCca MOTYJIst 30 mc;
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2 KoHcTpyKkuus 1 0COOEHHOCTH YyCTPOICTBA U pabOTHI MOYJISl pacIIMpeHUs

2.1 KoHcTpyKumst MOAYJsl paclIMpEHUs

KOHCTpYKTHBHO MOAYyJIb DPACHIMPEHHs MPEICTaBIseT IUIATy, pPa3MEUICHHYI B
IUIACTMACCOBOM KOPITyCe, COCTOSIIIEM M3 OCHOBaHMSA M KpbILKW. [Inmara ¢ukcupyercs uepes
OTBEPCTHUS Ha YETHIPEX BUHTOBBIX CTOMKAaX OCHOBaHUs Kopiyca. Kpblilika kopmyca KpenuTcs K
OCHOBAHUIO [TPU ITOMOILY YETHIPEX BUHTOB.

Bremnmii Bug Mo1yIisl paclIupeHus IPEICTaBICH Ha PUCYHKE 1.

Pucynok 1 — BHemnuii Bug MOgysisl pacIIMpeHus

Ha BepxHeli 1 HIKHEN OOKOBBIX MaHENSX MOJAYJISI paCIIMPEHUs PACIOI0KEHbI KIEMMBbI
JUTSl TIOJIKJIFOUEHMS] BHEITHUX COSAMHEHUM.

Ha mpaBoii GokoBOW MaHENH PACHOJOXKEH CHEIUATU3UPOBAHHBIA MPOMBIIIIICHHBIN
pa3zbeM /ISl HOJIKIIIOUEHHS K KOHTPOJUIEPY UITH «BEIYIIEMY» MOJYJIIO PacIIUpPEHUSI.

Ha neBoii OOKOBOM MaHenW pacHoJIOKEH CIHEIUaTU3UPOBAHHBIN MTPOMBIIIUICHHBIN
pasbeM Ui TOJKIIOYEHMs TMOCIEAYIOMUX Moayiel pacmupenus. [lpumep noakitoueHus

MOJlyJIEW PACIIUPEHUS K KOHTPOJUIEpaM MPUBEJEH HA PUCYHKE 2.



@CEF’EBF’VM

Moavis pacimpenus 16DO CAM/1.425000.005PD

MOI[y.]'II/I pacIMpCHrA MOT'YT IMOAKIIOYATBCS K KOHTPOJICPY YCPEC3 pa3BCTBUTCIIb ITHWHBI

KNOT wiu Monynb-KoHTposuiep yaajieHHoro BBoja BeiBoga SMART KNOT.

MoakntoyeHne K YART MogkntoveHne Kk COBALT
= T A

06s3aTenbHO MOAyNb €
HynesbiMm agpecom ana YART 1.8

MoaknoyeHue K
MoaknoyeHue K SMART KNOT

GREEN MOTION
) RI45
o
< U

P

Pucynok 2 — IlogkinroueHre Moaysel pacliupeHtst K KOHTpoJuIepaMm

KNOT npumensiercs A BETBJIEHUS IIMHBI pacCIIUpPEHUs KOHTpOJUIEpa, Korja
HEoOX0UMO NepeHecTn Moaynu paciupenus Ha apyryto DIN peiiky. Ins YART 1.8, KNOT
JOJDKEH TOJKIIIOYaThCsl 4epe3 MOJYJb pacIIUpPEHHs € HyJEeBBIM anpecoMm. s Ipyrux
KOHTpPOJIEPOB Takoro orpanndenus Het. s coenunenus KNOT ucnonssyercs nposog UTP ¢
pazsemamu RJ45, cxema kak st Ethernet.

Kontpommep SMART KNOT mnpumensiercss 1jsi CO3JAaHHS CHUCTEM C yAaJICHHBIMU
MoayJsMH BBoAa/BbiBosia. KoHTposnep mporpammupyercs B YART Studio. 1o mo3Bomser
3alporpaMMHpPOBAThH AITOPUTM 00paOOTKU CUTHAIOB MOJKIOUYEHHBIX MOJYJIel BBOJa/BbIBOAA U

nepenath ux yepe3 Modbus RTU, Modbus TCP, YART Link.
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Pucynke 3. [Ipumep Bo3moxxHOM kKoHpUryparuu mmasl Y ART-BUS.
[Ipu nmpoexTpoBaHUN KOH(UTYpaLMU IIUHBI HEOOXOIUMO YUUTHIBATh CIIEIYIOLIUE [TpaBUJIa;

e Konrpomnep CepebpyM MmoaiepkuBaoT OT 7 A0 BOCBMHU PA3JIMYHBIX MOJIYJICH
paciMpeHus Ha OAHOM IIKWHE. JTO ONMUCAHO B JOKYMEHTAIMH Ha KOHTPOJLIED.

e K xontpomnepy YART 1.8 nepBbiM 10iK€H MOAKIIIOYATHCS MOYJIb PACHIMPEHUS
c aapecom 0.

e (CyMMapHas JJIMHa BCEX COEIUHEHUI HE JOJDKHA MIPEBBILIATH 5 METPOB.

e Ha oxoHeuHOM MOyJI€ TOJIKEH ObITh BKIIOYEH COTJIacyIOLUi «TEPMUHATODY.

e VYuuThIBaliTe MaJleHUE HANPSDKEHUS MEXAYy MOAYIsIMH. B cpeaHeM Ha Kakaom
monyiie tepsercs 0.1B.

e [Ilpy HU3BKOM 3HAUEHUU HANPSDKEHUS TUTAHUS YyNAJICHHBIH MOJAYJIb MOXKET
OTKJIFOUUTHCS.

e Jlnama3oH pa3pemeHHbIX apecoB sl KOHQUTYpAIul MoayJei pacmmpenus 0 —
7.

L4 HOp}II[OK MPpUCOCAUHCHUA MOI[y.]'IeI\/'I MOKET OBITh JTIOOBIM.

[IporpammHuas koHpurypamus Moyneit ocymectsisercs npu nporpamme Y ART Studio.

HpI/I KaKIOM 3aIlyCKC KOHTPOJUICPp OCYLICCTBIIACT CKAHUPOBAHUC U I/II[CHTI/I(I)I/IKaI_II/IIO BCEX
BO3MOJKHBIX MOI[yJ'ICfI. B mnmponecce pa6OTBI HaliICHHBIS MOAYJIM OHNpalInuBarOTCsd, a PE3yJIbTaT
pa6OTLI COXPAaHACTCA B CIICHUAIM3UPOBAHHBIX PETUCTpAX IIpoueccopa.
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Ha pucynke Hrke n1oKas3aH IpUMep aBTOMaTUYECKH OIIPENEICHHBIX MOLYJICH.

Mpubophelid cocTae:

20| #1 #2 #3
AlS (| ADE | DO16 || DH16

PHUCYHOK 4. CIIMCOK OIIPEJEJIEHHBIX MOV JIEI
KoHnTpoiep MoxkeT paboTaTh B IBYX peKUMax OMpoca MOYJICH pacIIupeHHS:

e B é6e3onacnom pexcume pabomwu nm0bas omumOKa omnpoca MOAYJIEH pacIIUpEeHUs
BBI30BET ABAPUMHYIO OCTAHOBKY IPHMKJIAJHOW IporpaMMmsbl. lIpu 3TOM Bce BBIXOABI
Mo TyJIel OYIyT NepeBeIeHbI B 0€30TIaCHOE COCTOSIHUE (HYJIIb).

e B o6vitunom pesxcume pabomsr ommbka oOMeHa C MOJyJIEM PACIIUPCHUS HE BHI3BIBACT
OCTaHOBKY BBIIIOJIHEHUS MPUKIATHON MPOTrpaMMbl, HO COCTOSIHUE OLIUOKU (PUKCUpyETCs
B COOTBETCTBYIOIIIEM PETUCTPE MpoLieccopa A aHallu3a U JUArHOCTUKH.

[epexitouatens BbIOOpa PEKUMOB
PpaboThI LIMHBI

[¥] Besonacki pexciam paboTel Mogyned

M3 %Mz (®||lm1 (&m0 (%

7 6 5 4 DI 16 DO 16 AO 8 Al 8

PUCYHOK 5. KOHOUTYPALIMSI MOAYJIEN PACIIMPEHUS

Bei0op pexnma pabOThl HIMHBI pPAcCIIUPEHUS] OCYILIECTBISETCS B OKHE HACTPOEK IMPOEeKTa —
MOJ1yJIM PacIIupEeHHUs.

Ka)KI[LIfI MOAYJIb paClIupEHUd HOOJIKCH HWMCTH YHHKaHLHLIﬁ azpec, KOTOpHﬁ Ha3Ha4YacTCsA
BpalqaromumMcea NepCKIOIATCIIEM, PACIIOJIOKECHHBIM Ha IJIaTC MOYJIA.

10
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Ha kppimike kopmyca MOAyJisi paclIUpEHUs PacioyIOKEHbI CBETOUOAHBIE WHIUKATOPBI
«DO1»...«DO16y, nHANIMPYIOIIKE CUTHAN YIIPABJICHUS JUCKPETHBIM BBIXOJOM. B cocrosinun
BKJIIOYEH — CBETUTCS 3€JIEHBIM LIBETOM.

Bremnuii Buj miiatel OpeCTaBiIeH Ha PUCYHKE 6.

OyHKIMOHATBHAS CXeMa MOJIYJIsl paCUIMPEHUs IIPE/ICTaBlIeHa Ha PUCYHKE 7.

Pucynok 6 — BHemHuii BU MJ1aThI

1 — pa3beM U1 MOAKIIIOUEHUS K KOHTPOJIEPY WU «BEIYIIEMY» MOJYJIIO PACHIMPEHUS;
2 — rpynmna KjeMM sl HOAKITIOYEHHS BHEIIHUX COeIMHUTENEH;
3 — mepekiroYaresb aJpeca B LIMHE MOAYJIEH pacIIMpEeHus;

4 — Ppa3beEM U1 TOAKIIFOUCHU A TTOCTICAYIOMNX MOI[y.HCﬁ pacCinpeHUs;

11
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Baxno! Ilepen nonkimtoueHneM MoIysiel K KOHTPOJUIEPY CIIEAYET CHATh BEPXHIOK KPBILIKY U
YCTAaHOBUTh aNMapaTHBIA ajapec MOAYJs B IIMHE. AJpEC BBICTABIAETCA C IOMOIIBIO
IIOBOPOTHOI'O IepeKitoyaTelis (CM. puc.6) B COOTBETCTBUM C MOPSIKOBBIM HOMEPOM MOJYJIS B
LIMHE, Ha4uHas ¢ Hyss. T.e. y nmepBoro mMoxyis ciaenyet BelcTaBuTh 0, y BTOporo - 1, y Tperbero
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PucyHnok 7 — @yHKIMOHAIBHAS CXeMa MOLYJISI PACILIMPEHUS

G-DO — o6m1as Touka TUCKPETHBIX BBIXOJIOB;

DO — auckpeTHslil BBIXOS;

EARTH — my1st nonkiiroueHust K TMHUM 3a3eMIIeHUs (K KOpITycy Ikada);
NC — He ucnomnb3yercst

VS1 uVS2 or+11 no +30 B — moakiroueHne K CETU NOCTOSTHHOT'O TOKA

12
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3 Hcnonbs30BaHue M0 HaA3HAYCHHUIO

3.1 TloakmroueHue peine

Y
+V/

1121514156 ; 8 1011 12]15]14115116
=|2|5/8|8|2|5|2 |12 2 5l 5 8|22
L DO | D|LD L
:| YART 16 DO CEREBRUM h
/EQ®EZS§§%%@§EEQE
=|Z1213(8|18|g|2| 4| 5|8|18|8|8|F|F
17118 1920|2122 %3 24125(26127128129130] 31152
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K
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K
K

K]

-Vl

s

Pucynok 8. [Tonkitouenue pene kK BbIXOJaM MOIYJIS.
K — xarymku perne.
Monyns 16DO conepxut 16 BEIXOAHBIX KaHAJIOB C MAKCUMAJIbLHOM TOKOBOM Harpy3koi 1A.

Jl71st Ka)K0ro BRIXOAHOTO OJI0KA U3 BOCBMH JIMHUW MPEAYCMOTPEH OTICIBHBIN BXOJ] TUTAHUS.

13
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[Ipu »TOM Bce KaHaimbl MOZYJSI TaJbBAaHHMUYECKH pa3BA3aHbl OT HANpPSHKEHUS NMUTAHHUS IIMHBI
paciupeHus..

Brixoabl MOy IS UMEIOT BCTPOEHHYIO 3aIlIUTY OT MEPErpy3KHu.
Knemmst 1, 16, 17, 32 m0JpKHBI OBITH TPUCOCTIUHEHBI K BHYTPEHHEMY KOHTYPY 3a3€MJICHHS.

B YART Studio, 3HaueHus1 JUCKPETHBIX BBIXOJOB 33JIalOTCS MPH MOMOIIM (PYyHKIIHOHATBHBIX
osoxos DO:

EL)
D01: DOUT_1

DeCu02: DOUT_2

De0u03: DOUT_3

D0L04: DOUT 4

DO05: DOUT_S

D06 DOUT_6

a5 DOaT: DOUT_T

i
- Ce0.0%: DOUT 9
DO DOUT_10

DOILDOUT T
D02 DouT 12
D013 DOUT_13

DO DOUT_ 14
D015 DOUT_15
DL 16 DOUT_16

n

DOWE: DOUT_2  M4: DO 16

Pucynok 9 — Hcnons3zoBanue B YART Studio.

JlanHbpie OJIOKM MOTYT OBITH pa3MelIeHBI B Jr000M mecte mporpammbl. Kommumstop YART
Studio aBTOMaTHUYECKH MPOBEPSIET OJJHOKPATHOE UCIOIB30BAHNE KAXK/IOTO BBIXO/IA.

[Ipu MHOTOKpATHOM MOMBITKE 3allUCU B OJIMH W TOT K€ KaHaJl OyJeT CreHepupoBaHa OIIMOKa
KOMIWJISILIAH.

3.2  Vcnonb3oBaHUE KaK yJIaI€HHOTO MOJIYJIsl BBOA/BBIBOIA

Jlnst opranm3anuu ceTy yAaJIeHHOTO BBOJ1a/BhIBOIa UCTIONb3yeTcss Moayib SMART KNOT.

Kontpomiep SMART KNOT — roynioBHOM MOAY/ b KaX/10H CTaHLIMN y/IaJ€HHOTO BBOJA-BbIBOAA
C BO3MOXKHOCTBIO nporpammupoBanus B cpeae YART Studio. HaGop dbyHKIMOHATBHBIX OJIOKOB
SMART KNOT mno3BosisieT pemaTh MHOKECTBO 3aJad yIpaBJIeHUS U 0OpaOOTKH BXOJHBIX
CUTHAJIOB.

SMART KNOT MoXeT uCIOIh30BaTbCsl B KA4eCTBE MPOMBIIIUICHHOTO KOHTPOJUIEpa B
JIOKAJIBHBIX M PACIpPEIEICHHBIX CHUCTEMAax YIPABJICHUS C KaHajlaMU Nepefadyd JaHHBIX 4epe3
Ethernet u/umu RS-485.

[IporpamMmmMupoBaHue M HacTpoiika KoHTposuiepa BbimosnHsercs B cpeae YART  Studio,
COEIMHEHUE ¢ KOTOpOH ocyecTsisieTcs uepes uurepgeiic Ethernet.

14
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HMI

m

Modbus TCP

l ETHERNET

MoaxnoueHne oT 0gHOTO

RS485
|

... 4O CEMMU ...
moaynei
CEPEBPYM

Pucynok 10 — Moxayns ynanennoro BBoaa/BeiBoga SMART KNOT.

3a cuer Bo3MoxHOCTH nporpammupoBanuss SMART KNOT no3Bosisier ocyiiecTBUTh 00paboTKy
MOJIyYEHHBIX JIaHHBIX C JIMHUHA MOJyJIeHl pacIlUpeHHs], 3alucaTh IOJy4YEHHbIE 3HAYEHUS B
€IMHBII MAacCHB W OCYIIECTBHTH IMepefady MaKCUMalbHO 3(()EKTUBHBIM CIIOCOOOM depe3
Modbus RTU Slave, Modbus TCP Slave wiu YART Link.

15
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3.3 Mepsl 6e30macHOCTH

3.3.1 Ilo cnocoOy 3amuThl OT MOPAKEHUS AIIEKTPUYECKIM TOKOM MOJYJb PACUIMPEHHS
cootBercTByeT Kiaccy Il mo 'OCT 12.2.007.0-75 (B memsix OTCYTCTBYET OMACHOE IS JKU3HU
00CITyKUBAIOIIET0 MepcoHala HAPSXKEHUE).

3.3.2 Ilpu sKcITyataliid W TEXHUYECKOM OOCITYKMBAaHUM HEOOXOIMMO COOJIOAATh
TpeOoBaHust aelctByroumx «lIpaBunm  TeXHUYECKOW  SKCILTyaTallud  3JIEKTPOYCTAHOBOK
notpedureneit» (I1T3), «[IpaBui TexHuKU 6€30MACHOCTH MPU IKCIUTyaTAIIMH 3JIEKTPOYCTaHOBOK
notpedureneit» (I1Th), «IIpaBun ycrpoiictBa ycranoBok» (ITYD).

3.3.3 OOcinyXMBarOIIMA MEPCOHAT MPH OKCIUTyaTalldd JODKEH HWMETh HE HUXKE
2 kBanmudukanronHoi rpynmns o I1Th.

3.3.4 OTKpBITBIE KOHTAKThl MOAYJS PACHIUPEHUS MPHU IKCIUTyaTalluH HAXOASTCS IO
HANpPsDKEHUEM. YCTaHOBKY MOJYJS pacHIMpPEHUsl CIeAyeT MPOU3BOAUTH B IKadax, TOCTYI
BHYTPh KOTOPBIX pa3pemieH TOJbKO KBAIM(UIMPOBAHHBIM crenuanuctam. JloOble
MNOJKJIIOUEHUS! K MOJIYJII0O pPacHIMpeHuss U paboThl MO €ro TEXHUYECKOMY OOCITYy>KHBaHUIO
MIPOU3BOJIATCS TOJIBKO MPU OTKIIOUYEHHOM MUTAHUU MOAYJS PACHIUPEHUS U MOAKITIOYEHHBIX K
HEMY YCTPOMCTB.

3.3.5 He nmomyckaercsl nomajaHue Bjard Ha KOHTAKThl BBIXOJHBIX COEAMHUTENEH U
BHYTPEHHUE OJIEMEHThl MOJIyJ pacIIMpeHHs. 3alpeliaercs HCIOJIb30BAaHUE  MOJIYJIs
pacuipeHusi MpU HaJMuud B arMmocdepe KHUCIOT, IeJIoYeil, Macel U HHBIX arpecCHUBHBIX
BELIECTB.

3.3.6 [loakitoueHne M TEXHUYECKOE OOCIY>KMBAHUE MOJYJIS DPACHIMPEHHUS JOJKHBI
MPOU3BOJIUTHCS TOJBKO KBAIM(UIMPOBAHHBIMU CHEIUAIMCTAMH, W3YUMBIIMMHU HACTOAIIEE
PYKOBOJICTBO O AKCIUTyaTallMH U TMPOIEAITNMUA 00yYeHHE.

3.4 TIloaroroBka K MCIOJIb30BAHUIO

3.4.1 Ilepen momaueil SNEKTPONUTAHMS HAa MOXYJb PAaCUIMPEHUS CIEAYET IPOBEPHUTH
MPAaBUJIBHOCTh MOJKIIIOYEHHS HANPSKEHUS U €0 YPOBEHb: U HanpsbkeHuH Hroke 11 B pabora
MOJyJIS PAaCUIMPEHUs HE rapaHTUpyeTcs (MOIyJi pacUIMpeHus NpeKpalaeT GyHKIMOHUPOBATb,
OJIHAKO, M3 CTPOsI HE BBIXOJMT); IIPU MPEBBIIICHUH HAMPsHKEHUS dJeKTponuTanus ypoBHs 40 B
BO3MOXXEH BBIXOJ, MOAYJSI PAacUIMpeHUs U3 CTpos. B Monyne pacummpeHusi IperycMOTpeHa
3alUTa OT MEePENOIFOCOBKU B CUCTEME JIEKTPOIUTAHUS.

3.5 MoHTax MOIyJsl paCIIMPEHUs] HA MECTE AKCIUTyaTaluu

[Tpu BBINOIHEHUHU PAOOT MO MOHTAXY M JIEMOHTaXKy MOJYJIS PACHIMPEHUsS HEOOXOIMMO
YUUTBIBAaTh Mepbl 0€30IaCHOCTH, TMpEeICTaBIECHHbIE B paszene 3.2.

Monayns pacmmpenus 3akpemisiTe Ha DIN-pelike 3amienkamMmu BHA3.
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MoHTax U JEMOHTaXX MOMYJISl PACIIUPEHUS BBIMOJIHATH B COOTBETCTBUU C PUCYHKOM
11.

[ToaroroButk Ha DIN-peiike mecTa Jyisi yCTAaHOBKH MOJTYJISl paCIIMPEHUS.

Mopyns pacmupenust ycranoButh Ha DIN-peliky B COOTBETCTBHM ¢ pUCYHKOM 11a) mo
cTpenke 1, 3arem ¢ ycunuem npuxkath K DIN-peiike B HallpaBiieHUH, TIOKa3aHHOM CTPEJIKOH 2,
10 (huKcanyu 3arenKy.

Jlns neMoHTaka MOZYJIsl PacIIUPEHUs B IPOYIIMHY, PACHIOI0KEHHYIO C HUKHEN 4acTu
MOJIyJI pacUIMpEHUs, BCTAaBUTh HAKOHEYHUK OTBEPTKU (pucyHOK 1106)), oTkaTh 3allenky Mo

cTpenke 1, mocie yero orBecTd Moayb paciupenus ot DIN-peiiku no crpenke 2.

e T r
Tt _:_?__:....,-I '

S : .i
.
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Pucynok 11 — [locnenoBarenbHOCTh ACMCTBUI NIPU BBINIOJIHEHUN

MOHTaxa U JEMOHTaXa MOAYJIA paCIIUPCHUSA

3.6 Tlouck u ycTpaHEeHHE HEUCIIPABHOCTEN

3.6.1 CocrosiHre MOyl pacUIMpeHUss OTOOPakaroT CBETOJUOJHBIE WHIAMKATOPHI Ha
KpBIIIKE €ro KOpIyca: OTCYTCTBUE CBEYEHHMS HWHIUMKATOPOB NOPTOB BXOAAa ONpEAEHsIeT
HEOOXOAMMOCTh TPOBEPKH TMOJB30BATENIEM MOJKIIOYEHUH COOTBETCTBYIOIIUX BXOIHBIX
YCTPOWCTB.

3.7 Tlomexu m MEeTOABI UX MOAABICHUSA

3.7.1 Ha pabGoty MoayJisi pacuIupeHuss MOTYT OKa3bIBaTh BIUSHUE BHEIIHNE TTIOMEXH:

— TIOMEXH, BO3HHUKAIOIINE o JIeliCTBHEM AJIEKTPOMArHUTHBIX MoJIeH
(37IeKTpOMarHUTHBIE TTOMEXH), HABOJAMUMBIE HAa CaM MOJYJIs PAaCIIMPEHUsS U Ha JIMHUHM CBS3H C
BHEITHUM 000pY/I0OBaHHEM;

— IIOMEXH, BO3HHKAIOIIKEC B MUTAIOIICH CETH.

3.7.2 JIns yMEHbBIIICHUs BIUSHUS JJICKTPOMAarHUTHBIX MTOMEX HEOOXOJIUMO BBITIOHSITH

MPUBCACHHBIC HUKC PCKOMCHIAINN:

17



CEPEBPVM

Moavis pacimpenus 16DO CAM/1.425000.005PD

- o0ecneunTh HaIe)KHOE DKPAHUPOBAHUE CHUTHAIBHBIX JIMHUK. DKpaHbl CIEAyeT
AJICKTPUYECKA H30JMPOBATh OT BHEIIHEr0 OOOpYJOBaHMS Ha MPOTSHKEHUU BCEU Tpacchl U
MOJCOEIUHATD K 3a36MJIICHHOMY KOHTAKTY B OJJHOU TOYKE;

- MOAYJIb PaCUIMPEHUs] PEKOMEHIYETCs yCTaHABIMBATh HA MECTE JKCIUTyaTaluu
TakKUM 00pa3oM, YTOOBI B HEMOCPEACTBEHHON OJIM30CTH OT HETO HE ObLIO HUKAKOT'O CHIIOBOTO
000opyI0OBaHUS.

3.7.3 Ins yMeHbIICHUS TOMEX, BO3HUKAIOUIMX B CETH DJCKTPOMMUTAHUSA, CIETYET
BBITIOJIHSTH CJIEYIONINE PEKOMEH/IAIINH:

— TPU MOHTa)K€ CUCTEMbI, B COCTaBE KOTOPOM IKCIUTYaTUPYETCS] MOYJIb PACIIUPEHUS,
CIeyeT YYUTHIBaTh TpaBWia opraHu3anuud dS(OPEKTUBHOrO 3a3eMIICHUS ¢ MPOKIAIKU
3a3eMJICHHBIX SKPaHOB;

— BCE 3a3eMJISIOIINE JIMHUM U DKPaHbI MPOKJIAABIBATh MO CXEME «3BE3]1a», MPH ITOM
HEO0OXOAMMO 00ECIIEYUTh XOPOIITUN KOHTAKT C 3a3€MJISIEMBIM 3JIEMEHTOM;

— 3a3eMJIAIOIIME I JOKHBI OBITh BBIIMOJIHEHBI KAaK MOXKHO 0o0jee TOICTBHIMHU

IIpOBOAAMM.
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4 Texuudeckoe 00CTyKUBaHUE

4.1 Ilpu BeIMOTHEHUH PAOOT MO TEXHUYECKOMY OOCTYKUBAHHUIO MOJYJISI PACIIHUPEHUS
cienyer co0moaaTh Mepbl 0€30MacHOCTH, U3JI0KEHHBIE B pazjene 3.2.

42 B memax oOecrieyeHUs NPABUIBHOM OKCILTyaTallid MOJIYJISI  PaCIIMPEHUS
00CITy>KMBAIOUINI MEPCOHAN OJDKEH MPOWTH MPOU3BOJACTBEHHOE 00OyueHHe Ha pabodyeM MecTe.
B mpormecce o0yueHHs mepcoHal IOJDKEH OBITh O3HAKOMIIEH B 00beMe, HEOOXOAMMOM IS
JAHHOW JOJHDKHOCTH, C HA3HAYeHHEM, TEXHUYECKUMU JTaHHBIMH, pab0oTON U YCTPOHCTBOM MOYJIst

pacuMpeHust U JpyruMu TpeOOBaHUSMU TaHHOTO PYKOBOJICTBA.
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5 TpancnopTupoBaHue U XpaHEHUE

5.1 Monaynp pacliupeHHMs] TPAHCHOPTHUPYIOTCS B  3aBOJCKOM  YIIAKOBKE B
TPAHCIIOPTHOM Tape J00BIM BHIOM TPAHCIIOPTA C 3alUTON OT JOXKAsA U cHera. KperuieHue Tapsl
B TPAHCIOPTHBIX CPEACTBAX IOJHKHO MPOU3BOJIUTHCS COTJIACHO IMpaBWJIaM, JCHCTBYIOIIUM Ha
COOTBETCTBYIOIIMX BUAAX TPAHCIOPTA.

5.2 VYcnoBus TpaHCIOPTUPOBAHUSA JOJDKHBI COOTBETCTBOBATH YCIOBUSM 5 11O
I'OCT 15150-69 npu TemmepaType OKpykaromero Bo3ayxa oT wMuHyc 50 mgo 50 °C
¢ cOOJII0/IeHHEM Mep 3aIUThI OT YAApOB U BUOpaIHii.

5.3 IIpeObiBaHUE B YCIOBUSAX TPAHCIIOPTUPOBAHUS — HE OoJiee 3 MeCSIIeB.

54 VYcnoBus XpaHeHMS B 3aBOJCKOM YNAKOBKE Ha CKJIAJ€ M3TOTOBUTENS H
noTpeduTens JOMKHBI cooTBeTcTBOBaTh ycioBusaM 1 mo I'OCT 15150-69. Hanuuue B BO3myxe
arpecCUBHBIX MPUMecel He TOMyCKaeTCsl.

5.5 Ilocne TpaHCHOPTHPOBAaHUSA IPU OTPHULIATENIBHBIX TEMIIEPATYypax MOAYJIMA PACLIM-

peHUsI TIepe1 BKIIIOYEHHEM HEO0OX0IMMO BBIIEp)KaTh B HOPMAIBHBIX YCJIOBUSX HE MeHee 24 4.
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6 [apanTHitabie 00s3aTeNHCTBA

6.1 M3roTtoBuTelb TapaHTUPYET COOTBETCTBHE MOMAYJS PACIIUPEHUs TPeOOBaHHIM
KJI npu cobnroeHnu ycinoBuil SKCIUTyaTalluy, TPaHCIOPTUPOBAHUS, XpPaHEHHS] U MOHTaXKa.

6.2 TapaHTuHiiHBIN CPOK IKCIUTyaTallMu — 36 MECSIIIEB CO JHS MPOJIAKHU.

6.3 B ciydae BBIXOJa MOIYJISI PACIIUPEHUS U3 CTPOSI B TECYCHHUE TAPAHTUIMHOTO CPOKa
pu COOJIFOICHUU TI0JIB30BATEIEM YCIOBHH JKCIUTyaTallMK, TPAHCTIOPTHPOBAHUS, XPAaHEHUS U
MOHTa)Ka MPeANPHUATHE-U3TOTOBUTEIh 00A3yeTCsl OCYLIECTBUTh €ro OeCIUIaTHBIM PEMOHT HIIU

3aMeHy.
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[Tpunoxxenne A
(o0s3aTeNBHOR)
[TepeueHb NPUHATHIX COKPALICHUI

K]l — KoHCTpYKTOpCKasi JOKYMEHTAIIM;
[1C — macnopT;
[ITB — IlpaBuna TeXHUKK OE€30MACHOCTH MPH IKCILTyaTallUU IIEKTPOYCTAHOBOK MTOTPEOHUTENEH;
I1TD — IpaBuiaa TEXHUYECKON IKCIUTyaTaIldH AJIEKTPOYCTAaHOBOK MOTPEOUTENCH;
ITYD — IIpaBuiia ycTpoiicTBa yCTaHOBOK;

PO — pykoBozcTBO 1O AKCIUTyaTaUH.
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