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YBa)kaeMblil TOKyNaTeNs!

HayuHo-uccnenoBarensckast J1a00paTopusi aBTOMAaTH3alldd MPOEKTUPOBAHUS
(HUJI AIT) 6naronapur Bac 3a mOKyIKy ¥ HpOCUT COOOIIaTh HAM CBOM TIOXKe-
JIAHKA 10 YIYYIIEHHIO DTOTO PYKOBOJCTBA WM ONMUCAHHOW B HEM MPOMYKIHH.
Bamm noxenaHus MOXKHO HAIpaBIIATh IO MOYTOBOMY MM DJIEKTPOHHOMY aj-
pecy, a Taxxe coo0mmaTh 1o Tenedony:

HWIT AIl, niep. bupxesoii crryck, 8, Taraapor, 347900,
Ten.: (495) 26-66-700,
e-mail: info@reallab.ru, www.reallab.ru

Bbl MOeTe TakKe MOJIyYUTb KOHCYJbTAlMM 110 IPUMEHEHUIO Hallleld IIPOAYK-
LMY, BOCIIOJIb30BABIIUCH YKA3aHHBIMHU BBIIIIE KOOPAMHATAMH.

ITokamyiicTa, BHUMaTEJIbHO M3y4YUTE HACTOSIEE PYKOBOJCTBO. JTO IO3BOJIUT
BaM B KpaTyalIMi CPOK M HAaWJIy4IIMM 0Opa3oM HCIIOJIb30BaTh IPHUOOpETEH-
HOE U3JeTHe.

HUJT AIT ocraBnsieT 3a co00i paBo M3MEHATh JaHHOE PYKOBOJICTBO M MOAUGDHUITH-
poBaTh U3eNHs 0€3 yBeJOMIICHHS MTOKYTIaTEeNEH.

IIpencraBneHHyo 31ech HHPOPMAIHIO MBI CTAPAIHCh CIENaTh MAKCHMAIBHO JOCTO-
BepHOW 1 TouHOM, ogHako HMJI AIl He HeceT Kakoi-TMO0 OTBETCTBEHHOCTH 32 pe-
3yJbTaT €¢ HCIOJb30BaHMA, MOCKOJIbKY HEBO3MOXKHO T'apaHTHPOBATb, YTO TAHHOE
U3JIeTMe TPUTOTHO JUIS BCEX IeNei, B KOTOPBIX OHO MPHMEHSETCS MOKYIaTeNIeM.
IIporpamMmmHOe oOecriedeHue, MOCTABIIEMOE B KOMIUIEKTE C MPUOOPOM, TPOAAETCS
6e3 nopaboTKH AJISL HY)KJ KOHKPETHOTO MOKYIATeNsi U B TOM BHJE, B KOTOPOM OHO
CYIIECTBYET Ha JIaTy MPOAaXKH.

ABTOpCKHE TpaBa Ha MporpaMMHOe obecrieyeHne, MOAYJb M HACTOsLIee PyKOBOJI-
ctBo npunHaiexar HUJT AIL
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1. BBogHas yacTtb

1. BBogHast yacTtb

IorToputens unaTepdetica NLS-485C Bxoaut B cepuro NLS mMomyneit pacmpe-
JICIICHHON CHCTeMBI cOOpa MaHHBIX M YIPABJICHUS M UMEET TaKUE XKe, KaK Y
BCEHl cepum, TeMIIEPAaTypHBIN AMANAa30H, HAJIC)KHOCTh, KOHCTPYKTHB, 3JICMEHT-
HyI0 0a3y, HanpsHKEHHUE TUTAHUS, TEXHOJIOTHIO U3rOTOBICHHS.

1.1. OTnnuue ot aHanoros

Monyns NLS-485C coBMecTHM ¢ MOAYISIMH aHAJOTHYHOTO HAa3HAUYCHUS
ADAM, ICP, NuDAM u np., 0HAKO OTINYACTCS CIICTYFOLITIM:

e  1mama3oHOM paboumnx Temmeparyp (oT —40 mo +70 °C);
®  COOTBETCTBHEM POCCHHCKHM CTaHAAPTaM;

L4 INOHWXCHHBIM HOTpe6J'IH€MBIM TOKOM.

HanHoe pykoBonctBo omuckiBaeT Moxyis NLS-485C u ero mopmbumkarmm,
BBITIOJIHSAIOIINE (DYHKIMY MOBTOPUTENS U pa3BeTBuTeNs nHrepdeiica RS-485.

1.2. HasHayeHue moayna

IosToputenb-pazsersurenis uHTepdeiicoe NLS-485C (puc. 1.1) sBmusercs
KOMMYHHKAIMOHHBIM 00OpYZOBaHHEM W NpeIHa3Ha4YeH JUIs OpraHu3aluu 00-
MeHa HHPOpMaLueil MexXIy ycTpoicTBaMu, UMEIOMMIMU HHTepdericsr RS-485,
TIPY 5TOM OOpalaeM BHUMAaHHE HA TO, YTO K JUHUAM uHTepdeiica Datal+
u Datal- moak/a04eHbl pe3uCTOPBI CMEleHNs, TAK HA3bIBAEMOil «IOATSIK-
KH», U PE3UCTOP COrJIACOBAHMS BOJTHOBOIO CONMPOTHUBJIEHUS NJIMHHON JIH-
HuH - 120 OMm. A k mauam DataO+ u Data- moak:1i04eHbI TOJIBKO Pe3ncTo-
pbI «moaTsiKkm» (cM. puc. 3.1, puc. 3.2). [uranne MOaysIst OCYIIECTBIASTCS
OT BHEIIHEro HCTOYHHMKA MHUTAaHUs. MOIyjdb aBTOMaTHYECKH BBIOMpAaET CKO-
POCTh W HampaBJIeHHE Nepefadd HHPOopMAaInH, TOAAepKUBAET TF000# popmar
nepenaBaeMbIX JaHHbIX.

Moayne NLS-485C siBnsieTcst yCTpPOMCTBOM IMIMPOKOTO HPUMEHEHHUSI U MOXKET
OBITh HCIIOJIB30BaH BO BCEX CIydasX, KOTJa HEOOXOAMMO COCIUHUTH YCTPOii-
CTBa, UMeronIe naTepdericsl RS-485.

4 NLS-485C



1.3. Moaudukauumn nspenus
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Puc. 1.1 Bun co croponst mapkuposku Ha moayins NLS-485C

Moayne MOKET OBITh HCIIOJBb30BaH B 1oMe, oduce, 1exe. OHAKO OH CIIPOEK-
THPOBAH CHEIUAIBHO JIJIS1 UCTIOIH30BAHUS B MPOMBIIIIEHHOCTH.

1.3. Moaudmkaumn nagenus

Monyns NLS-485C umeer 2 moaudpukannu:

° 2 mopra RS-485 06e3 ranpbBaHMYECKOH HW30ILIIUH MEXIY IOPTaMH;
xox mig 3akaza NLS-485C;

e 2 mnopra RS-485 c ranbBaHMYECKOH H3OJSIMEH MEXKIy MOPTAMH;
Ko s 3akaza NLS-485C-I.
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1. BBogHasi 4yactb

1.4. CocTaB 1 KOHCTPYKLUS

Monyns COCTOUT M3 MEYaTHOTO y3ia CO CheMHBIMH KJIEMMHBIMH KOJIOAKAMH,
TIOMEIIEHHOTO B KOPIYC, MpeIHAa3HadYeHHBIH 111 ero kpemierns Ha DIN-peiiky,
cm. puc. 1.2.

Kopnyc He npenrazHaueH 1 pa300pKH MOTPEOUTENEM U 3aIIUIIEH OT OTKPBI-
BaHU IJIOMOOIT Ha OCHOBE CAMOKJIEAIICHCS TNIOMOMPYIOIIEH STHKETKH.

Crvemnpie Kremmuble KOA0OKU TIO3BOJISIOT BBIIIOJTHATH OBICTPYIO 3aMEHY MOJY-
st 06e3 OTCOSAMHEHMS MOIBEACHHBIX K HEMY MPOBOJOB. sl OTCOETMHEHHS
KJIEMMHOM KOJIOJKM HYXXHO NOJAJETh €€ B BepXHEH 4acTU TOHKOH OTBEPTKOIl.
Hlunnovuii pasvem, pacnonaratomuiics Ha DIN-peiike, ny0aupyer muHbI nHTa-
HUS ¥ MHTepdelicHble IUHbI RS-485, BhIBeIeHHbIE HA KIIEMMHBIH pa3beM, 4To
MO3BOJISIET MOJAKIII0YATh MOIYJIM K MUTaHUI0 U uHTepdeiicy RS-485 nemocpen-
CTBEHHO IocJie X ycraHoBKM Ha DIN-peliky 6e3 BHEIIHHUX HPOBOJIHUKOB.

g xpernenus Ha DIN-peiiky ucnons3yroT Npy>KUHSILYIO 3aleNKy, KOTOPYIO
OTTATHBAIOT B CTOPOHY OT KOpIyca C IIOMOINBIO OTBEPTKH, 3aTE€M HaAEBAIOT
koprryc Ha 35-mm DIN-pefiky u 3amenky oTHmyckaroT. J{is UCKITIOYCHHS IIBU-
xeHust monyneit Baonb DIN-peiiku mo kpasm Moxyiell MOKHO YCTaHABIMBATH
CTaH/apTHbIC (TIOKYITHbIE) 3aKIMBI.

' cnee sens
. 4 agectases
asactaseetanes o\
) elae
” aqet‘ece
e ANAD « \ e

\ 7 Rvallat’

\ —

'
altab!
7°Real .

7 Reall st

gy

{ |

|/ Reaitab!

\

2
|
&

v e
- " 7

7 RealLab! ) 7 R..vau
7 Reallab S

-

~
»ar

ST TIE

Puc. 1.2. Pacnionosxenne mozyeit cepuu NLS wa DIN-petike
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1.8. KomnnekT nocTtaBKu

1.5. Tpebyembil ypoBeHb KBanudmkauum nepcoHana

Mopnynb CIpOEKTHPOBaH TaKMM 00pa3oM, 4TO HUKaKWe JAEHCTBUS NMepcoHaa B
npesienax pa3yMHOTO HE MOTYT BBIBECTH €ro u3 cTposi. [loatomy kBanmudukaims
HepCOHaa BIUSET TOJIBKO HA OBICTPOTY OCBOCHHS pabOTHI ¢ MOIyJIEM, HO HE Ha
€ro HaJeKHOCTh U PadOTOCIIOCOOHOCTS.

MOZIyJ'IL HE NMECT ueneﬁ, HaXOJAIIUXCS IO ONTACHBIM IJIS )KU3HU HAIIPSHKCHHUEM.

1.6. MapkupoBka

Ha neBoit 60k0BOI cTOpoHE MOy yKa3aHa ero Mapka, HAUMEHOBaHUE MU3TO-
toButensa (HWUJI AIl), 3Hak cooTBeTCTBUA, Ha3HauYE€HUE BHIBOJOB , IP cremeHn
3aIUTH 000JIOYUKH.

Ha npaBoii 00k0BO#1 CTOpOHE MOAYJISl YKa3aH MOYTOBBIA U 3JIEKTPOHHBIN aapec
W3TOTOBUTENISA, Tee(OH, (pakc, BIOCANT, AaTa M3TOTOBICHUS U 3aBOJCKOW HO-
Mep M3JelNusl, a Takxke Ha3HaueHue BeiBooB (kiemm) — rae NC=Not Connected
(HE MMOAKITIOYCH).

[Tmomba B hopme oTpe3Ka crenuanbHON IIOMONPYIOIIEH caMOKIeAIIencst JIeH-
TBI HAKJICHBAETCS HA CTHIK MEX/y KPBIIIKOH 1 OCHOBaHHEM KOPITyCa MO YJIA.

Pacnionoxenue ykazaHHO#W MH(GOPMAIMU HA JHMIEBOM MaHEId MOJIYJS MpUBE-
neHo Ha puc. 1.1

1.7. YnakoBkKa
Moaynb ynakoBBIBA€TCS B CIEMAIbLHO M3TOTOBIEHHYIO KaPTOHHYIO KOPOOKY.
‘YnakoBka 3aliuiiaeT MOAYJb OT IIOBPEXKIEHUI BO BPEMS TPAHCIIOPTUPOBKHU.

1.8. KoMnneKT noctaBKu

B xommuiekt nmocraBku moynst NLS-485C Bxoaur:

®  CaM MOyJIb;
®  I[IMHHBINA pa3bem;

e  Macmopr.

NLS-485C 7



2. TexHn4yeckue gaHHble
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Puc. 1.3. T'abapuTHBIH yepTEkK MOIYJISA

2. TexHNn4YeckKkme gaHHbIe

2.1. dkcnnyaTtauMoHHble CBOUCTBA

MOHyJ’II) XapaKTCepU3yeTecd CIACAYOIUMH OCHOBHBIMU CBOICTBaMH:

®  COJNEpXKHT Ha JMHUM pa3BeTBieHUss RS-485 BcTpoeHHbINH pesucTop Ui
COTJIACOBAHUS BBIXOIHOTO COIPOTHBIICHHUS C KabesieM ¢ BOJIHOBBIM COIpPO-
TuBieHHeM 120 OM M pe3nCTOPHI CMENICHHS Ui YCTPAHEHHUS COCTOSTHUS
HEOMpPEACICHHOCTH TMHUHK nepeaayun (cM. puc. 3.1).

8 NLS-485C




2.2. NMpepenbHble YCNOBUA 3KCNlyaTaLMy U XpaHeHUsA

UMeeT TeMITepaTypHBIH Tuama3oH pabotocnocodHocTH oT —40 1m0 +70 °C;
UMeeT 3alIUTY OT:

- HeNPaBWJIHHOIO MOJKIIOYECHUS OJIIPHOCTH HCTOYHUKA IIUTAHUS;
- NIpeBBILICHUS HAIPSDKCHUS [TUTaHUS;

- IIeperpysKH II0 TOKY HArpy3KH;

- DIIEKTPOCTATHYECKHX pa3psnoB no nopty RS-485;

- meperpesa BBIXOIHBIX KackaaoB mopra RS-485;

- KOpOTKOTO 3aMbIKaHUs KieMM mopta RS-485;

HMCCT BO3MOXKHOCTh "FOpH‘leﬁ 3aMeHLI", T. €. 0e3 MnpeaABapUTCIbHOTO OT-
KIIIOYCHUS ITUTaHUA,

Momynun NLS-485C wuMeroT TanbBaHHYECKYIO H30JLNHAI0 C TECTOBBIM
HanpspkeHueM n3ossinuu 2500 B. [TocTosiHHO elcTBYIOIIEe HaIlpsHKEHUE,
MPUIOKECHHOE K M30JIIMU, He MOXeT ObiTh Oosee 300 B (cpennexsampa-
THYECKOE 3HAYCHHE, CM. I1. 2.4).

MOJyJib  [IOMYCKAeT J000e HaNpsDKCHWE [UTAaHUS B UAlla30HE
ot 10 mo 30 B;

MOJIICP)KUBACT JIIOOYI0 CKOpPOCTh OOMeHa uepe3 mopT RS-485 no
115200 6wut/c, ckopocTh 0OMEHA MOICPKUBACTCS ABTOMATHICCKH;

CTETEHb 3alUTHI OT BO3[CHCTBUI OKpyxkaroieii cpenst — IP20;

KOJl B cooTBeTcTBUH ¢ OOmIepoccuiickuM KiacCu()UKaToOpoM MPOILyKIIUH
mo BujgaMm skoHommueckout aestenbHocTn OK 034-2014 (KITEC 2008):
26.30.30;

Hapaborka Ha oTka3 He MeHee 100 000 uac;

BEC MOAYIIS cOCTaBisieT He Oonee 150 r.

CM. Taxxe 1. 2.2.

2.2. I'Ipe,qeanble ycnoBus JKcnnyaTtaumm n XxpaHeHuns

MOHyJ’II) MOIKET IKCILITYAaTUPOBATLCA U XPAHUTHCA MTPU CICAYIOIUX MPEACIIb-
HBIX YCJIOBHUSIX:

TeMIlepaTypHbIi JuanazoHoM paborocnocobnoctr ot —40 no +70 °C;

Harnpsbkenue nuranus ot +10 mo +30 B (3amura no nuranuro ot —250 10
+100 B);

OTHOCHTEJIBLHAS BIAXHOCTEL He Oosee 95 %;

NLS-485C 9



2. TexHn4yeckue gaHHble

BuOparmu B nuana3one 10-55 I'n ¢ ammunynoi e 60mee 0,15 mv;

KOHIICHCAIIUsI BJIaTW Ha TpuOope He nomyckaercs. i mpuUMeHEHUS B
YCIIOBHSIX C KOHICHCAITMEH BIIArd, B YCIOBHSAX IBUIH, HOXKISA, OPBI3T HIH
10/ BOJOM MOZYJb CIENYET IMOMECTUTHh B JOIOJHUTENbHBIN 3alUTHBIN
KOXYX C COOTBETCTBYIOLIEH CTETIEHBIO 3alllUTHI;

MOAYJIb HC MOXKCT 3KCIUTYaTUPOBATHCA B CPEIC I'a30B, BhI3bIBAIOIINUX KOP-

PpO3ur0 METAIA,

®  POAOJDKUTEIBHOCTH HENpephIBHOM paboTsl — 10 ner;

e  cpok ciryx05 m3nenus — 20 Jer;

e  omnTuMaibHas TeMmreparypa xpaHeHus +5...+40 °C;

e  mpezenbHas Temneparypa xpanenus -40 °C ... +85 °C.

2.3. TexHn4Yeckue napameTpbl

Ta6x. 1. [Tapamerpsl Moayis mpu Temmepatype —40...+70 °C

ITapamerp 3uavenue IIpumeyanne
napamerpa
Ilapamempor nepedamuuxa nopma RS-485
3ammTa OT Ieperpesa BbI- [IpenoxpaHsieT BBIXOJHbIE KacKajbl
XOJHBIX KacKaJoB IIOpTa OT TeperpeBa B Cilydae MpPOIOIDKH-
RS-485: TEJILHOTO KOPOTKOTO 3aMEIKAHHS B
- Temreparypa cpabaTbl- muHe RS-485. BpixoaHele kackaabl
BaHUs 3alTUTHI 150 °C | nmepenatuuka mopta RS-485 mepero-
- TeMIepaTypa nepexoaa B IITCA B BBICOKOOMHOE COCTOSIHUE,
pabodee cocTosiHUE 140 °C | moka TemmepaTypa BBIXOJHOI'O Kac-
Kaga He noHusurcsa go 140 °C
3amura 0T KOPOTKOIO
3aMBIKAHUS KJIEMM MOp- Ectp
Ta RS-485
3ammra OT AJIEKTPOCTATH-
YEeCKOro paspsiia ¥ BbI-
Ectp
OpocoB Ha KIIeMMax ImopTa
RS-485
Harpysounas CII0COG- 2 32 Momyist MOTYT OBITH TOACOC/IIHE-
HOCTE HBl B KayeCTBe HArpy3Kd IOpTa
RS-485

10
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2.4. HanpsikeHune nsonsuum

3navyeHue
Tapamerp IIpumeyanune
napamerpa
duddepernnansaoe BBI- | oT 1,5 mo | Ilpn compoTuBiIeHWHM HArpy3Kd OT
XOJHOE HANPSKCHHE 5B 27 OM 110 OECKOHEYHOCTH
CundazHoe HampsHKCHUE ot 7 110
Ha 3aXUMax B PEKUME
p +12B
nepeaayn
Tok xopoTkoro 3ambika- | oT 35 mo | IIpu HampsDKEHHWH Ha 3a)XKMMax MopTa
HHS BBIXOHOB 250 MA | or-7Bno+12B
Hanpspoxkenne mormueckoin
P 4B Toxk BeIxoma —4 MA
€IIMHUIIBI Ha BBIXOJIE
Hanpsixenue noruueckoro
P 04B Toxk BeIxoga +4 MA

HYJIA Ha BBIXOO€

Iapamempor npuemnuxa nopma RS-485

YpoBeHb aornueckoro | or—0,2 | JuddepenunansHoe BXOJTHOE

HyJlIs TIOpTa B DPEXUME o HaIpsDKEHUE. IIpu cundazHoM

npuema +0,2 B | nanpsbkenuu ot —7 B 1o +12 B

I'uctepesuc mo BXoay 70 MB

BxonHoe conpoTuBieHne 1200m | Co BCTPOEHHBIM PE3UCTOPOM ISt
corjiaCoBaHHs JIMHUU

Bxonano# Tox 1 MA MakcumanbpHOE 3HaUeHUE

llapamempul yeneii numanus

Hectabunu3upoBaHHOE HampsHKEHHUE.

ot 10 mo | [lomyckaroTcsi MynbCallMyd pa3MaxoM
HanpsiskeHue NATaHUS
30B o 5 B, He BBIBOIAIMIE HANpPSDKEHUE
3a pegens! auana3ona 10...30 B
IMoTpedasiemast MOLI-
p m 0,5 Bt He Oomee

HOCTb

Ipumeuanue k mabauye

1. Tlpu oOpbiBe TUHUU C MPUEMHON CTOpOHBI mopTa RS-485 mpueMHUK MOKas3bIBaeT
COCTOSIHUE JIOTHYECKOH €IIMHHMIIBI.

2.
RS-485, paBna 1,2 km.
3.

2.4. HanpsixeHue usonsuum

MakcumalnbHast JUIHHA Ka6eJ’IH, NOAKIIFOYEHHOTO K BBIXOAY NEpE€AaTHUKa IopTa

Mmnenanc Harpy3ku nmopta RS-485 — 100 Owm.

B 3apy0exHo# nuTeparype 00BIYHO HCIONB3YIOT TPU CTaHJIApTa OIMHMCAHUS Ka-
yectBa n3ossuun: UL1577, VDEO884 u IEC61010-01, HO He Bcerna garoTcst Ha

NLS-485C

11




3. MpuHUMNBI NOCTPOEHUA

HHX CCBUIKH, IO3TOMY MOHATHE "HanpspKEHHE M30JUN" TPaKTyeTcsl B OTeue-
CTBEHHBIX OMMCAHUAX 3apyOeKHBIX MPHOOPOB HEOAHO3HA4HO. [ 1aBHOE paziu-
YHe COCTOUT B TOM, YTO B OJIHHX CIIy4yasX pedb WAET O HANpPSDKEHHUH, KOTOPOe
MOXeT OBITh NMPUIIOKEHO K M30JIIMU HEOTpaHWYEHHO 10iro (pabouee Hampsi-
JKEHUE M30JILHIH), B APYTHX CIy4asX pedb UAET 00 MCIBITaTeIbHOM HaIpsDKe-
HUH (HaIpsDKeHNE M30JLAIIH), KOTOpOe MPHUKIIAAbIBACTCS K 00pa3iy B TCUECHHUE
0T 1 MuH. 10 HECKOJIBKMX MHUKPOCEKYH[. McbiTaTenbHOE HANPSHKEHUE MOKET
B 10 pa3 mpeBrImaTh pabodee U MpeTHA3HAYCHO IS YCKOPCHHBIX HCIIBITAHUH B
Iporecce MPOU3BOJCTBA, MOCKOIBKY HANPSDKEHHWE, NMPH KOTOPOM HACTYIAeT
poOOH, 3aBUCHUT OT ATUTEIFHOCTH TECTOBOTO UMITYJIbCA.

Tabn. 2 moka3pIBaeT CBA3b MEXKAY PaOOUYNM M HCHBITATENBHBIM (TECTOBBIM)
HarpspbkeHueM no craugapty IEC61010-01.

Tab6:. 2. 3aBUCUMOCTH MCXKIY pa60‘II/IM 1 TCCTOBBIM HAIIPSXKCHHUCM

TecroBoe HanpsikeHue, B
ITocTostHHOE
Pabouee B . [TuxoBoe CpenHekBaIpaTUYHOE | HAIpPsDKCHUE WITH
O3IyIIHBII .

HarnpsHKCHHE, 330D, MM HaTpsHKCHUE (meiicTByrolee) 3Ha- MHKOBOE 3HaYe-

B ’ HMITYJIbCA, yenue, 50/60 I'x, HUE HANPSHKEHUS

50 mMKc 1 muH. 50/60 I'u, makc.,
1 muH.
150 1,6 2550 1400 1950
300 3,3 4250 2300 3250
600 6,5 6800 3700 5250
1000 11,5 10200 5550 7850

Kak BUIHO U3 Ta6J'II/H_lBI, TaKHEC ITOHATHA, KaK pa60qee HaIIpsPKEHUE, MMOCTOSAH-
HOC, CPCAHCKBAIPATHYCCKOC WM IMMKOBOC 3HAYCHHUE TCCTOBOI'O HAIMPSAKCHUA
MOT'YT OTJIMYATbCA OYE€Hb CUJIBHO.

OnekTpuyeckas NPOYHOCTh M3oJsiuu Monyiel cepuu NLS mcnbiThiBanach o
I'OCT 27570.0 87, T.e. cuHycoMIajdbHBIM HampsbkeHue ¢ yactorod 50 I'm B
teyeHue 60 cex mpu HampspkeHnu 2500 B. Ilpu stom pabouee HampsikeHue
n3ossiian coctapisieT 300 B (neficTByromee 3HaueHHe).

3. MpnHUMNbI NOCTPOEHUS

Mo rynu UCTIONB3YIOT HOBEHIIYIO 3JEMEHTHYIO 0a3y ¢ TeMIepaTypHBIM Juarma-
30HOM 0T —40 110 +85 °C, MOBEpXHOCTHBIN MOHTaX, BHIITOJHEH IPYMITOBON Maii-
KO B KOHBEKIIMOHHOW IE€YH CO CTPOr0 KOHTPOJHMPYEMBIM TEeMIEpaTypHbIM
npoduIeM, UMeeT yTOMIIEHHBIN KOPIYC U3 yAAapOIPOYHOTO HOJIHUCTHPOIIA TN
ABS mnacruka.
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3.2. CTpyKkTypa mopyns

3.1. MpuvHUMN pencTBUA

OcHoBHO#T yacTeio Moaynst NLS-485C spisttoTcs mpreMonepeaaTduku (apaii-
Bephl) unHTepdeiica RS-485. OHu aBTOMAaTHUECKH OTIPEE/IAET HAMPaBICHUE U
CKOPOCTD TIepeayun JaHHbIX.

3.2. CTtpykTypa moayns

Mouyne NLS-485C (puc. 3.1, puc. 3.2) comepKUT BTOPHYHBIH HMITYJIBCHBIH
ucrouHuk nutanus (BUII), mo3Bossitoiiunit mpeo6pa3oBhIBaTh HAPSHKCHUE TH-
TaHus B nuana3one ot +10 mo +30B B Hampsikenue +5 B. Untepdeiic RS-485
BBITIOJTHEH HA CTaHAapTHOH MuKpocxeme ¢upmbl Analog Devices (mpuemorte-
penarunk RS-485), ynosiersopsiromieii ctanaapty EIA u umerorieii 3amury ot
ANIEKTPOCTATHYECKHUX 3aps/iOB, OT BBIOPOCOB HA JIMHUH CBS3U, OT KOPOTKOTO
3aMBIKaHHS U OT TIEPEHAIPSDKEHHMS.

JlOIONHUTEIPHO B MOXYJIAX HCIOJB30BaHA IMO3MCTOPHAs 3allUTa OT NepeHa-
NpsOKeHU Ha KiemMax mopra RS-485. AnamorndHas 3ammra WMCHOJIB30BaHA
IUTSL BXOJa UCTOYHHKA IUTAHHS.

Nmeetes Taroke 3amuTa co cTopoHBl MHTepdetica RS-485 ot anekrpocratnde-
CKHX 3apsI0B ¢ IIOTEHIHAIOM 10 15 kB, TecTupyemas o MOJeIH Tena YesioBe-
Ka, a TAKKe 3alIUTa OT AIEKTPOMArHUTHBIX MOJIEH HanpsKeHHOCThIo 10 10 B/M
M 2JIEKTPOMAarHUTHBIX Benblmek 10 2 kKB no crangapry IEC1000-4-4.

_________________________ 1
:_ EO EO |
| [%l '
Datat+ DOpaieep | UART | npaiisep 4 Data0+
uHTepdeiica nHTepdeiica
Datal- : RS-485 RS-485 2 Data0-
, I E0 |
GND1 ¢ | ——3+Vs0
| R4 i
|
' h? GNDO
I 1

Puc. 3.1. CrpykrypHas cxema moaynst NLS-485C
0e3 rajbBaHNYECKON M30JIALUH
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4. PyKoBOACTBO MO NPUMEHEHUI0
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nHTepdeiica nHTepdeiica
Datal- RS-485 RS-485

? DataO+

$ Data0-

| Ell_ EO EO
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T < BUN

|

|

|

1

Puc. 3.2 Ctpykrypnas cxema moxyis NLS-485C-I
C TaJIbBAHUYECKOU U30JIALMeH

4. PykoBOACTBO MO NPUMEHEHUIO

4.1. OpraHbl MHOUKaLNUN

Ha nuueBoit maHenu pacroyiokeH 3eJeHbld CBEeTOAUOAHBIM MHAUKATOphl «Pa-
60Ta», cCBEUEHHE KOTOPOTO CBUIETEILCTBYET O PaOOTOCIOCOOHOCTH MOy U
WHAUKATOPBI «3ampoc» (kenThii), «OTBeT» (3eNeHbld) MHIUIUPYIONIUE Tpo-
X0XJeHne MHGOPMAIMK Yepe3 COOTBETCTBYIOIIME MOPThI MOopThl RS-485, cm.
puc. 4.1 Tlpu orcyrcTBuu npenasaemoit uudopmanuu ( noptser RS-485 moars-
HYTBI B COCTOSTHUE JIOTUYECKOW 1) MHIUKATOPHI HE CBETATCS, MPU MPOXOXKIe-
HUM JIOTHYeCKAX () MHIUKATOPHI 32KUTAIOTCS Ha BpPEeMs HAaXOXICHUS IMOpTa
RS-485 B cocrossHuu norndeckoro 0, mpu 3ToM, 4eM OoibIre Jorudeckux 0 B
WHPOPMAMOHHOM TIOTOKE, TEM sIpYe CBETUTCS COOTBETCTBYIOIINH WHIUKATOP.
Bce urmukaTopsl «3anpocy HHIUIHAPYET MPOXOKIeHHE HH()OpMAINH C MopTa,
o0o3HaueHHOT0 Ha BEIBOJax kak «DATAQO+, DATAO-» B IOpT ¢ COOTBETCTBY-
IOIIMM HOMEPOM, a BCE MHAMKATOPHI «OTBET» MHAMIUPYIOT MPOXOKICHUE HH-
¢dopmanu M3 MoTa C COOTBETCTBYIOIIMM HoMepoMm B mopt «DATAO+, -
DATAO-». HarmpumMep, CBEUEHHE JKEJITOTO HHANKATOPA «3armpoc]» HHAUIUPYET
npoxoxjenue nHpopmanuu ¢ nopra «+tDATAO, -DATAO» B nopt, 0603Ha-
yeHHbIH Kak «DATALl+, DATAL-», a cBeuenne 3eneHoro uHamkaropa «Ot-
BeTl» mHIUIMpPYeT npoxoxkaeHne nHpopmannu ¢ mopta «DATAL+, DATAL-»
B opt «DATAO+, DATAO-».
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4.2. MoHTaX 1 noagknoyeHne moayns

(ZIReallLab!
[ ] 3anpoc 1
[ ] Omser 1

["] 3anpoc 0
[] Oteet 0

[ ] Pabora

NLS-485C

Puc. 4.1. PacrionoxeHre OpraHOB WHAWKAIIUH HA JITICBON TTAHEIH MOy
NLS-485C

4.2. MoHTaX U NogKno4YeHue Moayns

Moynu MOTYT OBITH MCTIONB30BaHBl HAa MMPOM3BOACTBAX M 00BEKTaX BHE B3PHI-
BOOIIACHBIX 30H B COOTBETCTBHUU C HACTOALIUM PyKOBOI[CTBOM 10 3KcnnyaTa-
LUU U ACUCTBYIOIIMMY HOPMAaTUBHBIMM JOKyMeHTamu ['ocroprexnanzopa Poc-
cH 110 0€30I1aCHOCTH.

Momyns MokeT OBITh ycTaHOBIIEH B mkady Ha DIN-peiiky.

Hus xperutennss Ha DIN-peiiky HyXHO OTTSHYTh NPYXHHSIIYIO 3alleNIKy
(puc. 4.2), 3aTeM HazeTh MOIYJIb Ha PEHKY U OTITYCTUTH 3alleliKy. YToObI CHATH
MOJlyJib, CHa4ajla OTTSHUTE ITOJI3YHOK, 3aT€M CHUMHUTE MOAYJb. OTTSITUBATH
3alIeNKy yI00HO OTBEPTKOH.

ITepen ycTaHOBKOW MOIYJIS CIIEIyeT YOSMUTHCS, YTO TEMIIEPATYPa U BIAXKHOCTD
BO3ayXa, a TAKXKE YPOBCHb Bn6pau1/m U KOHIOCHTpAIWsA Ta3oB, BbI3BIBAIOMINX
KOPPO3H1I0, HAXOAATCA B JOIMYCTUMBIX JIJIA MOAYJIA NIpEaCIax.

IIpu yctaHOBKE MOIYJIsI BHE TIOMEUIEHHUSI €T0 CIIeAyeT MOMECTUTH B MbLIEBIIATO-
3aIUIICHHOM KOPITyCce ¢ HEOOXOIUMO CTEIICHBIO 3aIUTHIL.
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4. PyKoBOACTBO MO NPUMEHEHUI0

3awenka

Puc. 4.2. Bux camsy Ha Moxyns ceprn NLS

Cedenne Xuil IPOBOJIOB, MOJCOSAUHAEMBIX K KJIEMMaM MOJIYJIA, JOIDKHO OBITh
B npenenax ot 0,5 no 2,5 kB.MM. [Ipu 3akpyuuBaHUM KIEMMHBIX BUHTOB KpY-
TAIMIMA MOMEHT He JoJpkeH mpebimiatsh 0,12 H*M. TIpoBos ciemyeT 3auuinaTh
Ha JUIMHY 7-8 MM.

[Ipu HenpaBUIBHONW MOJIIPHOCTH MCTOYHMKA MUTAHUS MOJIYJIb HE BBIXOIUT U3
CTpOsi M He paboTaeT, NOKa MOJSIPHOCTh He OyAET M3MEHEeHa Ha MPaBHIbHYIO.
[Ipu mpaBUIBHOM MOAKIIOYEHHWH NHUTAHHSA 3arOparoTcsa 3€JIeHBIM CBETOIHOIBI
Ha JIMIIEBOH MaHenu mpudopa. Ecim MCTOYHHMK MUTAHUS MOAKIIOUCH K MOJYIIO
C TIOMOIIBIO JJIMHHBIX MPOBOJOB, TO HYXKHO CJIEIWTh, YTOOBI TafeHUE Hamps-
JKEHHE Ha TPOBOJIE HE YMEHBIIMIO HANPSDKEHHE Ha KIEeMMaxX MOIYJS HHXKe
+10 B. K npumepy, cOonpoTHBIIEHIE MEAHBIX MPOBOAOB mmHOW 100 M MoOXkeT
cocTtaBiATh okosio 10 Om. Eciim k 3TOMY HpoBOIy MOJKITIOYEHB! TPU MOAYJIS
cepuu NLS, To oOuwmii morpebisiemsiii Tok coctaBut okojio 0,3 A. Tlagenue
HaNpsKEHUS Ha TaKOM CONPOTHBIIEHHH cocTaBHT 3 B. CrnenoBaTensHO, Hanps-
KCHNE MCTOYHUKA MUTAHUS JTOJDKHO OBITh He MeHee 13 B mnm HyXHO yBenu-
YUTh IUTONIA/(b TONEPEYHOTO CeueHHs mpoBoa. IlogkiroueHne NCTOYHNKA TTH-
TaHUS K MOJYJIIO MBI PEKOMEHAYEM BBINOJIHATH I[BETHBIMU IpoBogaMH. Ilomo-
KUTEIHHBIA TOJIIOC UCTOYHHUKA JJOJDKEH OBITh HOAKITIOUEH KPACHBIM IPOBOJIOM K
BBIBOJY +V'S MOZyJIsI, 3eMJISL TTOJIKIIIOYAETCST YepHBIM IPoBoioM K BeiBoy GND.

Ecimm MOAYJIb PACIIOJIOKEH AAJICKO OT 0611161"0 HUCTOYHHKA IINUTaHHUsA, OH MOXCT
OBITH MOAKIIOYCH K OTACJIbHOMY MAaJIOMOIIHOMY UCTOYHUKY.
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4.3. MpombllneHHas ceTb HA OCHOBe MHTepdenca RS-485

Mopynp gomyckaetr "Topsiuyro 3aMeHy", T.€. OH MOXET OBITh 3aMCHCH 0e3 BBI-
KITIOYEHHS] IUTAHUS U OCTAHOBKH BCEHl CCTEMBI.

[oncoenuuenne MoOAyns K INPOMBIIUIEHHOW CETH Ha OCHOBE HMHTEpQeicoB
RS-485 BrimonHsieTcst SKpaHUPOBAaHHOW BHUTON mapoid. Takod MPOBOA yMEHb-
IIaeT HaBOAKHM Ha Ka0ejb M MOBBIMIAET YCTOWYHBOCTH CHUCTEMBI K cOOSM BO
BpeMs dKcIuTyaTanuy. OIMH U3 IPOBOIOB BUTOH Iaphl MOAKIIOYAIOT K BEIBOLY
DATA+ mMozmymst. DTOT MPOBOJ JKeNMaTeIbHO BEIOPATh JKeNTHIM. BTOpoii mpoBoT
JIOJDKEH OBITh 3€JICHBIM M TMOAKIIoUaThesi K BeiBogy DATA- momymsa. Ilpu
JUTHHE BUTOH mapbl MeHee 10 M oHa MOKeT OBITh HEIKPAHUPOBAHHOM.

4.3. NMpombliwneHHaa ceTb Ha OCHoBe UHTepchenca RS-485

Monaynu cepun NLS nipegHa3Ha4eHBI IS UCTIONIB30BAHUS B COCTABE MPOMBIIII-
JICHHOH ceTH Ha ocHoBe mHTep(eiica RS-485, koTophIid Hcnonb3yeTces uis 1e-
penayu curHaga B 000MX HalpaBlICHHUX 110 IBYM IIPOBOJIAM.

RS-485 sBnsieTcst cTaHmapTHBIM HHTEepdeHcoM, CHenuaibHO CIPOSKTUPOBAH-
HBIM JUIS IBYHAIpaBJICHHON nepenadr NU(pPOBBIX TAHHBIX B YCIOBUSIX HHIY-
CTpHaNbHOTO OKpyKeHus. OH IIMPOKO HCIONB3yeTCs UL IOCTPOCHHUS Ipo-
MBIIUICHHBIX CETeH, CBA3BIBAIOIINX ycTpoiicTBa ¢ mHTEepdeiicom RS-485 Ha
paccrostanu 1o 1,2 kM. JluHus mepenadn curHana B cranaapre RS-485 spnser-
cs nuddepeHnaIbHON, CHMMETPHYHONH OTHOCHTENpHO "3emumn". OmmH cer-
MEHT IPOMBIIIJIEHHOW CETH MOXET coaepxarb A0 32 yctpoiicts. Ilepenaya
CUTHaJIa MO0 CETH SBIAETCS ABYHANPaBJICHHON, MHUIIMHPYEMOH OJHUM Beay-
MM YCTPOHCTBOM, B KaUu€CTBE KOTOPOTO OOBIYHO MCIIOJB3YeTCsl OQUCHBINA HITH
IIPOMBIIIICHHBIA KOMIBbIOTEP. ECiM ynpaBisomuil KOMIBIOTEP 10 UCTEYEHUH
HEKOTOpPOTO BPEMEHH HE MOJIydaeT OT MOAYJIA OTBET, OOMEH NpephIBaeTCs, U
WHUIMATHBA BHOBH NE€peIaeTCsl YIPaBIAIONIEMY KOMIbIOTEPY. JIF060H MOIyIb,
KOTOPBII HUYEro He MepeaeT, IMOCTOSHHO HAXOIUTCSA B COCTOSHHM OKUTAHUS
3anpoca. Benymiee ycTpolicTBO He UMeeT ajpeca, BeZIOMbIE - HMEIOT.

Y106HO# 0cOOEHHOCTRIO CeTH Ha OCHOBe ctaHmapra RS-485 spnsercs Bo3-
MOXHOCTb OTKJIIOUEHHS JII000TO BEJJIOMOT'0 YCTpoiicTBa Oe3 HapymeHus! paboThI
Bcell ceTH. DTO MO3BOJISIET A€NATh "TOPSAUyI0" 3aMEHY HEUCIIPABHBIX YCTPOMUCTB.

[Ipumenenne moaynei cepur NLS B IpOMBINITIEHHO! CeTH Ha OCHOBE MHTEP-
¢eiica RS-485 mo3BosisieT pacloNoKUTh MOJYJIN B HEMOCPEACTBEHHOMN 01M30-
CTH K KOHTPOJIMpYeMOMY OOOpYyIOBAaHHIO M TaKHUM 0Opa3soM yMEHBIIHUTH 00-
HIYO JUTUHY MPOBOJIOB M BEJIMYMHY Napa3uTHBIX HABOJOK HAa BXOJ/HBIE LICTIH.

Pa3sMep aapecHOro mpocTpaHCTBa MOIYJICH MO3BOJSIET OOBEIUHNUTE B CeTh 256
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4. PyKoBOACTBO MO NPUMEHEHUI0

moxyneii. [Tockonbky Harpy3ouHast ciocoOHOCTh UHTepdeiica RS-485 monyneit
cOCTaBiIsgeT 32 CTaHAAPTHBIX YCTPOWCTBA, AJIS paclIMpeHus ceT ao 256 enu-
HHIl HeoOXoauMO ucronb3oBaTh penurepsl NLS-485C mexny dparmenramu,
cozepkamMu 10 32 Moxyneil. KoHBepTepsl U penuTephl CETH HeE SBIISIOTCS
a/IpecyeMbIMH YCTPOICTBAaMU U NIOATOMY HE YMEHBIIAIOT MPEAEIbHYI0 pa3Mep-

HOCTB CCTH.

Ynpamusromuii KoMmeioTep, uMetormii mopt RS-485, moxakmowaercst k cetn
HerocpeacTBeHHO. Kommprotep ¢ moprom USB mogkmrouaercs gepes npeodpa-

3oBarenb nHTEpheiica RS-485/USB, nanpumep, NLS-485-USB (puc. 4.3).

YnpasnatoLmin
KOMMbHOTED
¢ USB nopTom

)
)
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f_fé‘ﬁz £E>EZ £>E5Z
= wZ nZ
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I53+© sgxe soxe
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\
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\
\

S
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B

WcTtounuk
nuTaHus
+10..+30B -

R=120 Om

[‘] R=120 Om t|

Puc. 4.3. TTonxmouenue moxyneit k USB mopty kommeioTepa yepes
npeoOpa3zoBatenp uHTepdeiica NLS-485-USB
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4.3. MpombllneHHas ceTb HA OCHOBe MHTepdenca RS-485

JIJis moCcTpoeHUs CeTH PEKOMEHYETCsI UCTIONIb30BaTh SKPAHUPOBAHHYIO BUTYIO
napy mpoBo0B. MOIysu TOAKIIOYAIOTCS K CETH ¢ moMoIbo kiemm DATA+ u
DATA-.

JIroOble pa3pbIBBI 3aBUCHMOCTH MMIIEIaHCA JTMHUM OT MPOCTPAHCTBEHHOW KO-
Op/IMHATHl BBI3BIBAIOT OTPAKEHHS M HCKaKEHUs CUTHaNOB. YTOOBI n30exarh
OTpaXEHHH Ha KOHIAX JMHHUM, K HAM TOJKIIOYAI0T COTJIACYIOIINE PE3UCTOPEI
(puc. 4.3, puc. 4.4). ConpoTHBIICHIE PE3UCTOPOB TOIDKHO OBITH PABHO BOJHO-
BOMY COIPOTHBICHUIO JIMHUM Iepenadn currana. Eciu Ha KOHIE JIMHWM CO-
CPEOTOYCHO MHOTO TPHEMHHMKOB CHTHala, TO TPH BBIOOPE COMPOTUBICHHS
COTJIACYIOIIET0 PE3HCTOPAa HAJ0 YUUTHIBATh, YTO BXOJHBIE CONPOTHUBICHUS
MPUEMHUKOB OKa3bIBAIOTCSI COCTMHEHHBIMU MapauIeIbHO MEXAY coO0i M ma-
paJlIeNIbHO COTIacyIoIeMy pe3ucTopy. B 3ToM cityqae cymMMapHOe CONpPOTUB-
JICHUE PUEMHHUKOB CUTHAJIAa U COTJIACYIOILETO PE3UCTOpa JOJKHO OBITh PaBHO
BOJIHOBOMY CONPOTHUBIICHHIO JWHHU. [loaromy Ha puc. 4.3 compoTHBIEHHE
R=120 Owm, xoTs Bo;HOBOE colpoTuBiIeHHe JTuHUK paBHo 100 Om. Uem Gomnbiie
MPUEMHUKOB CUTHAJIa Ha KOHILIE JIMHUH, TEM OOJIbIlIee CONPOTUBICHHUE JIOJKEH
MMETh TEPMUHAJIbHBIN PE3UCTOP.
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Puc. 4.4. Tlonxmovenue moayeit cepun NLS B ceKIHOHMPOBaHHYIO CETh Ha
ocHoBe nnTepdeiica RS-485

NLS-485C 19



5. TexHuka 6e3onacHoOCTH

Hawunyumieli Tormosnorueit cetu sBisieTcst AJIMHHAS JIMHUS, K KOTOPOH B PasHBIX
MecTax MOAKIIOYEHBI ajpecyembie ycrpoiicta (puc. 4.4). Ecnu koiauvecTBo
TaKUX YCTPOMCTB CO CTaHAapTHBHIM BXOJHBIM COINPOTHBIICHHEM JpaiiBepa
RS-485, paBubiM 12 kOM, mpeBbicuT 32 HIT., HYXHO pa3aenuTs muHy RS-485
Ha JiBe Win OoJiee CeKIM, B KaXJOW M3 KOTOPBIX IOJDKHO OBITH He Oosiee 32
yerpoiicTB. CeKIMH COCIOMHSIOTCS MEXKIY CO00H C MOMOIIBIO HOBTOPHTEI
uatepdeiica NLS-485C B cooTBeTCTBUE CO CXEMOH, IpHUBEACHHON Ha puc. 4.4.

Ipu xonudecTBe cekiuii Oojee ABYX YIAOOHO HCIOIb30BAaTh MHOTOKAHAIbHBIC
BapuaHThl moBTopuTenss NLS-485C-5 nmm NLS-485C-51. [Ipu sTom ot oxgHOTO
WCTOYHHKA CHTHAJA OTXOAAT HECKOJBKO ceKiuit muH RS-485, T.e. momywaercs
TOTIOJIOTHS CETH THIIA «3BE3ay.

4.4. KOHTpornb paboTocnocobHOCTN U NOPSAAOK 3aMeHbl
ycTpoucTBa

KoHTpone paboTocrocOOHOCTH M TEXHHYECKHX XapaKTEPHCTHK MOAYJS IpH
NPOU3BOJICTBE BBHIMOJHACTCS Ha CHELHAIBFHO pa3paboTaHHOM CTEHIE, I/Ie H3Me-
pstoTcs Bee ero mapamerpsl. [lome3oBaTens MoxeT ybenurthess B pabOTOCIIO-
coOHOCTH MOy, HoAKIIoYNB K mopty USB kommbroTepa depes nmpeobpa3opa-
tenb uHTepdeiica NLS-485-USB u nosroputens NLS-485C moboe BHeliHee
YCTPOUCTBO, uMeroriee mopt RS-485.

HewucnpaBHple MOAyNIN 10 OKOHYaHMS TapaHTUHHOTO CPOKa MOTYT OBITH 3aMe-
HCHBI Ha HOBBIC Y H3TOTOBUTCIIA. PemoHT MOI[yJ'ICﬁ HE MPOU3BOAUTCA BBHUIAY
HSKOHOMHYECKON HEeIeneco00pa3HOCTH, CBS3aHHONH C BBICOKOM HaIEKHOCTHIO
MoOJyJien

JeicTBus npu oTKa3e U3AENus.

HpI/I OTKa3¢ MOoAyJid B CUCTEME €T0 CICAYCT 3dMCHUTL Ha HOBBIH. I[J'IH 3aMCHbI
MOAYyJid U3 HEro BBIHUMAIOT KJICMMHBIC KOJIOAKH, HC OTCOCAUHAA OT HUX IPO-
BOJ4a, 1 BMECTO UCIIOPUCHHOTI'O MOAYJIA YCTAHABJIMBAKOT HOBBIH. HpI/I BBIIIOJIHE-
HHH 3TOH npoueaypbl pa60Ty BCel CHCTEMBI MOYKHO HE OCTaHABIIMBATD.

5. TexHukKka 6e3onacHoOCTU

Cornacuo I'OCT 25861-83 (CT COB 3743-82) nanHOe W3JelIde OTHOCUTCS K
npubopaM, KOTOPbIE MUTAIOTCSI OE30TACHBIM CBEPXHU3KHM HAIPSDKEHUEM U HE
TpebyeT crenuanbHO 3alUThl IEPCOHANIA OT CIIYYaHOTO COMPUKOCHOBEHHUSI C
TOKOBEYIIUMH YACTSIMU.
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4.4. KoHTponb paboToCNnOCOGHOCTM U NOPAAOK 3aMeHbl YCTPOUCTBA

6. XpaHeHue, TPAaHCNOPTUPOBKA U
yTUnusaums

XpaHUTb YCTPOMCTBO ClIEAyeT B Tape U3roToBUTENs. IIpu ee oTCyTCTBUM HaJ0
HOPUHATH MEPHI U1 IPEIOXPAHECHUS M3JENUs OT MOMaJaHusi BHYTPh €ro M Ha
MOBEPXHOCTH IIBLIH, BIAard, KOHICHCATa, HHOPOAHBIX Tesl. CpOK XpaHEeHUs IpH-
6opa cocrasmster 10 er.

TpaHCHOpTI/IpOBaTL H3ACIUEC JOMYCKACTCA JIF0OBIMHU BUAaMM TpaHCIIOpTa B Tape
HU3IrOTOBHUTCIIA.

VYCTpOHCTBO HE CONEPIKUT BPEAHBIX IUIS 370POBbS BEILECTB, H €r0 YTHIN3ALH
He TpeOyeT MPHUHATHS 0COOBIX Mep.

7. MapaHTnA nsrotoBuTenA

HUWJII AIl rapanTtupyeT OecIUIaTHYIO 3aMEHY HEHCIPaBHBIX IPHUOOPOB B Tede-
HHe 18 MecAleB co AHA MPOJaKH MPH YCIOBUH OTCYTCTBHH BUANMBIX MEXaHH-
YECKUX TOBPEXKICHUI.

IMokymnarento 3ampeinaeTcs OTKPHIBATh KPBIIMIKY Kopiyca mpubdopa. Ha nmpubo-
PBI, KOTOPBIC OBUTH OTKPBITHI MOJIb30BATEICM, TAPAHTHUS HE PACIIPOCTPAHSICTCS.

IIpereHsun He MPUHUMAIOTCA NPH OTCYTCTBUU B HACTOSINEM JOKYMEHTE IOJ-
MIHCH U TIeYaTH TOPTYIOUIeH OpraHn3aIii.

JlocTaBka M3AENMHA [UIS PEMOHTA BBIMONHACTCS 1O HOYTE WIHM KyphepoM. Ilpu
MepeChIIKEe TOYTOH NPUOOP AOJKEH OBITH MOMEIIEH B YIAKOBKY M3TOTOBHUTEIS
W 3KBHBAJICHTHYIO €f 10 CTOMKOCTH K MEXaHWYECKHUM BO3JICHCTBHSIM, HMe-
IOIIMM MECTO BO BpeMms nepechulkd. K mpnbopy HeoOX0auMO MPHUIO0KNTH OIH-
caHue ne(eKTa U yCIOBUS, IPU KOTOPBIX MPHUOOP BBIIIENT U3 CTPOSL.

8. CBepeHus o ceptucmkaumm

MO,HyJ'II/I BKJIFOYUCHBI B ICKJIapaliuio COOTBETCTBUSA Tp€6OBaHI/I$IMZ

e TP TC020/2011 «DnexTpoMarHuTHast COBMECTUMOCTh TEXHUUECKHX
CPEICTBY.

e TP TC 004/2011 «O Ge30macHOCTH HU3KOBOJIBTHOTO 00OPYIOBaHHSD» 32
nomepoM EADC N RU JI-RU.PA01.B.03288/22, cpok neicTBus 10
28.12.2026 T.

IIponykuus u3rorossieHa u peanusyercs npu noajaepxke Goxna conencTBust
WHHOBAIMSM B paMKax mporpammsl "Kommeprmammsanus VIII".
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0. INluct pernctpaumm nameHeHUn

INucT perMcTpaunm nameHeHUM

Hlara Omnncanue N3MEHEHHS IIpumeuanue
U3MCHCHUS
27.09.2023 | B 1-1.6 dobasrena pacuwdposra u NC = Not Connected

Hasnavenue kiemm NC Ha MOOYIAX.
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