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1 OCHOBHBIE CBEJAEHUSA Ob U3EJIMN

1.1  HaumeHnoBanue Monaynp pacmupeHusi AMCKPETHBIX BBIXOJIOB
BRIC-DO-16
1.2  IlpeanpusiTue-u3roTOBUTEIb 000 «CHOMA-CEPBUC», 450022, Pecriy0miu-

ka bamkoproctan, r.Yda, yn. 50-netus Oktaops
.24 tein. 8(347)2284316, www.snemaservis.ru

1.3  Ha3nauenwue

Mopnyne pacmupenus TuckpeTHbix BbixogoB BRIC DO (manee mo TeKCTy — MOIYJb) COOT-
BerctByeT TY 27.33.13.161-001-00354407-2018 u npeaHa3zHaueH ISl MOCTPOCHUS JIOKAIBHBIX U TEP-
PUTOPHAIIEHO-PACIPEICIIEHHBIX CUCTEM aBTOMATHUKH TEXHOJIOTHUECKUX OOBEKTOB MAJIOTO M CPEIHEro
YPOBHS CJIIOXKHOCTH B cocTaBe komiuiekca BRIC.

Mosynb OTBEYAET JKECTKHUM YCIOBUSM MPOMBIIUICHHON JKCIUTyaTallii M yCTAHABJIMBACTCS
HEMOCPEJICTBEHHO HA TEXHOJIOTHMYECKOM 00bekTe. Moaynb mpeaHa3Ha4yeH JJs MCIOJb30BaHUS B He-

NpEpPBIBHOM, KPYITIOCYTOYHOM PCKUME.



2 TEXHUYECKHE XAPAKTEPUCTUKHU

Ta6muma 1. TexHuueckne xapaKTepUCTUKH

OBIIME TEXHUYECKUE XAPAKTEPUCTUKHU

I"a6aputel BXIIXI', He 6onee, MM 115x 100 x 50
Macca, He 6oJjee, KT 1
Pa6ouas remneparypa, °C -40...+80
Atmocdeproe nanenue, klla 84...107
OTtHOocHTeTbHAS BIIAXKHOCTH BO3/yXa, 0€3 KOHJCHCAUU BIaru %, 20...95
npu Temneparype 25°C

Tun kpennenus Ha DIN-peiiky
CreneHsb 3aIuThI IP20
Bpems coxpaHeHus 3aJaHHBIX TapaMeTpoB Oe3 MOIKIIOYCHHUS MTH- 3 roja
TaHus (OaTapeHHBIA TOMEH)

Hanpspkenue nutanus OT CETH MOCTOSHHOTO TOKa, B 10...30
[Torpebnsiemast MomHOCTH, BT, He Ooee 10
KonuyecTBO yCcTpONCTB Ha OJHOM LIMHE, T 0o 128
B03MOXXHOCTh IUTaHUA 110 MEXMO1YJIBHOM LINHE 110 8 yCTpOICTB

TEXHUYECKHNE XAPAKTEPUCTUKU INCKPETHBIX BbIXO/IOB (DO)

KonunuectBo AUCKPCTHBIX BBIXOJI0B 16

KommyTtupyemoe Hanpsixenue, B 10...30

N/P xanai (3aBUCHUT OT
Tum JUCKPETHBIX BBIXOJIOB

KOH(UTYypalun)
. . 200 MA / 1 A (3aBucHT OT

MaxkcuManbHblii KOMMYTUPYEMBIA TOK Ha KaHaJl

KOH(UTypalun)

CaMOBOCCTAaHABJINBAIOIUNCS

3amuTa OT KOPOTKOTO 3aMbIKaHHs

IIpeI0XPaHUTEID
PexxnM mumpoTHO-UMITYJIBCHON MOAYJISLIUN Ja
I"ansBannueckas uzousauus, B rpynmnosas, 1000
CaMoaMarHocTuka JUCKPETHBIX BBIXOJ0B na

TEXHUYECKUE XAPAKTEPUCTUKU UHTEP®ENCOB

MexMotynpHbIe HHTEP(ENCHI CBA3U CAN + RS-485

CkopocTh Tiepeaun JaHHBIX 110 IBYM HE3aBUCHMBIM KaHallaM B Lu2
. molu
MEXMOIYIBHOM muHe, MOUT/C




3 BHEIIITHU BU T

Humukarop nuradng DO = 5 OO0 OJOOOO: N
EEER) (EEER

o —— ot s Brikmrouarens TEepMHHAJIBHBIX

CityeGHbIE CBETOHONBI % 6D ‘“é é) g 3 “'8 ::’) 8 ‘5 Pe3UCTOPOB MEKMOIYIBHOI MHHEI

0000 0000

MexMOIYIBHEI pa3sbeM

MesxMOIYIBHBIN passeM

HMunukarop omndkn Kagata DO

CiyxeOHble epeKIIoYaTeH

B BOAE

(GITAL QUTPUTS

Hunukarop cocTodnus kanaia DO

000 0000
@® [ele]e] [e}eje)e]

PRRGHE COM @ 1 3 3 WWe s 8 7
o v v v v

HMujKaTop IUTaHHI KOHTpoJLIepa

Si=i=] =Si=i=] :
> QOO OO0 [

KiteMMEI 3a3eMIIeHHA KOPIyca

Pucynok 1. BHemnuii Bug Moyns

Monayns BRIC-DO-16 BbINOMHEH B METAITMYECKOM KOPITYCE, COCTOSIIEM M3 JBYX YacTei.
Jnsa kperenust Ha DIN-peliky Ha 3aHel cTeHKe KopITyca UMeeTCsl KIIUIIca.

PazpemHbIe KJIEMMBI A7 TIOAKIIOUEHHS TPOBOJIOB PACIIONIOKEHBI C BEpXHEH M HUXKHEH CTO-
POH MOAYJS U 00ecTIeYnBaOT yI00HYI0 KOMMYTAIIHIO:

- PWR, GND — nuraaune moayss 10...30 B;

- DO PWR, DO GND - BHemHui HCTOYHUK MUTAHUS JUCKPETHBIX BhIxoA0B 15...30 B (ec-

JIM BCTPOEHHBII HCTOYHMK NMUTaHUS OTCYTCTBYET);

- VCC, DOO...DO15 — nuTanue Harpy3ku u AuCKpeTHbIe BbIX0abl «N/P kaHan» (B 3aBUCH-
MOCTHU OT KOH(UTypaIyH).

B HIXHUX yIiIax pacrosioKeHbl KJIEeMMBbI 3a3eMieHus Kopiyca. [loakimoueHnne MOKHO ocy-
IIECTBUTH C JII0O00I U3 CTOPOH.

Kaxiplif kKaHan nuMeeT HHAWKATOPHBIE CBETOIMO/IbI 3€JICHOT0 M KPAaCHOT'O IIBETA.

C neBoil W MpaBOil CTOPOH HAXOIATCS MEXKMOJYJIbHBIE Pa3beMbl JUIsl MOJKIIOUYEHUS K KOH-
TPOJUIEPY M JIONOJHUTENbHBIX MOAYNeW pacmupeHus. [lonkimtoueHue TepMUHAIBHBIX PE3HCTOPOB
MEXMOJIYJIbHBIX HHTEPPEHCOB CBA3M OCYILIECTBISAETCS COOTBETCTBYIOIIUMH MEPEKIIOYATEIIIMU
«BUS».

Tak >xe Ha JIUUEBON NaHENW HAXONATCA JBa CIY)XEOHBIX JBYXIIBETHBIX CBETOJMOJA

CONNECT u SYSTEM, kHomnka nepe3arpy3ku u ABa CiIyxeO0HbIx nepexaouarenst SW1-1, SW1-2.



Jlst jocTyna K rmeyaTHOM IiaTe MOAYJIsl HEOOXOIMMO OTKPYTHTh 4 BUHTa M3 Mo yriam Kop-
nyca. BHentHuii BUA 1aThl MOTYJISl IPEACTABICH Ha PUCYHKE 2.

BHUMAHHUE!!! PA3ZBOPKA MOAVJIA JOINYCTUMA TOJIBKO IIPH
OTKJIIOYEHHOM IIUTAHUHU

Jlxamimep BCTPOEHHOTO
bootloader

Pazsem UART i1 ipoliivBKu
gepe3 BCTpOSHHEIH bootloader

Jxamrep TUTHEBOH
Oarapen
WNupukaTop nutanud 5B

Jlutnenas Oarapes

oooooooo

-MII'”CLm -

PazbeM IIporpaMMHpOBaHHS
U OTJIA;TKH

HMapukarop nuranus 3.3 B

Il

Pucynok 2. Bueurnwuii Bug MOIyJIsl, KPBIIIKA CHSTA.

Ha BepxHel CTOpOHE Me4aTHOU TUIAThI PACIIOJIO0KCHBI:

- nurtueBas Oatapeiika Tunopazmepa CR2025 nns nuranus RTC u coxpaHeHus 3amaH-
HBIX HACTPOCK;

- JDKamIep JMTHEBOM Oarapeu;

- pa3zpeM A MPOrPaMMHUPOBAHUS U OTIIAJAKH MOJYIIS,

- CBETOJMOJHbIE MHMKATOPHI MUTAOIINX HATPSKEHUH;

- pazbem UART s mpormBKe MOTyJIs uepes BeTpoeHHbIi bootloader;

- JpKammep JUIsS akThBalMk BcTpoeHHoro bootloader’a (mms axtuammu bootloader’a
HEOOXOIMMO YCTAaHOBUTD JAHHBIN JKaMIIEp U Ha)KaThb KHOIIKY «I€Sety, ITo OKOHYaHWU
MPOIIMBKH HEOOXOJMMO CHSTB JDKaMIlep M CHOBA Ha)KaTh KHOIKY «Iesety).

Tak e Ha BepXHEH CTOPOHE TUIATHl PACIIOIOKEHBI KOHTPOJIBHBIE TOUYKH ISl TMAarHOCTUKHU pa-
6otocrocoOHOCTH MOAyJs1. bojee moapoOHOE onMcaHne KOMIOHEHTOB M KOHTPOJBHBIX TOYEK JIJIs TH-

arHOCTUKU CMOTpHU B paznene 12.5.



4 KOHOUT'YPAIIUA

Kondurypanwms moayns 3agaercs mudppom BUIa:

1 2 3 4

BRIC-DO-16 |- |V |-| P |-

1 Haszsanue momyns
2 Tum pa3beMHBIX KIEMM
A - Knemmsbl BUHTOBBIE pa3beMHBIE
\% - Kiremmsr push-in pazbeMHbIe BEPTHKAIBHOE PACTIONOKCHUE
H - Kiemwmsl push-in pa3zseMHble TOPU30HTATLHOE PACTIONOKEHHE
3 Tum BeIxO 12
0 - P-xaman (BeIXom «+»)
- N-kxanHau (BBIXOX «-»)
Uctounuk nutanus DO
0 - BHenmnwmii (¢ ranpBaHUYECKON M30IIsAIKei) Make. Tok 200 MA Ha KaHaJ
1 - Or Bxopa nutanus Mmoayisi PWR (0e3 ranpBarmdeckoit m3oasmun) Makc. Tok 200 MA
Ha KaHajl
2 - BHenmHwmi (¢ ragbBaHUYECKON U30JIAIMCH) Make. TOK 1 A Ha KaHal

MNPUMEP: BRIC-DO-16-V-P-1

MO,[[y.]'IL C BCPTHUKAJIBHO PACIIOJIOKCHHBIMU KJIICMMaMU; THUII BBIXO/Ja P-xanan (BHXOI[ ((+>)); HCTOYHHK
muTanus DO oT 0CHOBHOTO BXOIa MUTAHUA MOIYJIA.



5 KOMIIVIEKTHOCTbD

Tabmuua 2. KoMmiekTHOCTh

Ne i/ Haumenosanue O0o3Hauenue Komn-Bo

Mopyns paciupeHus

1 JIMCKPETHBIX BBIXO/IOB CHC 1.001.006 1
BRIC-DO-16

2 [TacriopT CHC 1.001.006 I1IC 1

g | PyxoBoxcTBO 1O OKe- CHC 1.001.006 P *
TTyaTaruu

4 CoequHUTEIb MEXMO- CHC 2.001.001 1

TyJabHBIN 50 MM

* TlocTaBnseTcs Ha MAPTUIO U3ICITHIA




6 CIIEHUAJIBHBIE PEXKUMbI PABOTbI
Jlnst yrpaBiieHHs CTIEHUATbHBIMU PEXKMMaMU paOOThl MOIYJS Ha JIMIEBOM MaHENIH Ipery-
CMOTpEH JIBYXKJIAaBUIIHBIN nepekogyarens SW.

Ta6ymma 3. CriennaibHbIe PeKUMBI PAOOTHI MOTYJIS

SW-1 SW-2 Pe:xxumbl padoTsbl

ON ON 3amyck caMoJIMarHOCTHKHA KaHAJIOB BBOJIa-BhIBOJIA

ON OFF COpoc mapaMeTpoB MOIYIISI K 3aBOJICKMM HACTPOHKaAM

OFF ON [Tonmy4yenue HOBOTO agpeca ycTpoiicTBa o MexmoayabHoi CAN-mmHe
OFF OFF HopmanbHblii pexxum paboThI

6.1 3anyck caMOAHATHOCTHKH KAHAJI0B BBOJAa-BbIBOA

BHUMAHMUE!!! CAMO/JMATHOCTHUKA KAHAJIOB BBOJA-BBIBOJA
NPOBOAUTCA TOJBKO MNPU OTK/IIOYEHHBIX JIMHUAX TECTUPYEMBIX
KAHAJIOB

JUis caMOJJMarHOCTUKY KaHAJIOB BBOJA-BBIBOJA HEOOXOIUMO OTCOEIMHUTH pazbembl. Jlanee
Ha paboTarolleM MoJyJie B HOPMAJIbHOM peXHUMe paboThl IEPEeBECTH COCTOSHHUE MepeKtoyaTesneii B
SW-1 > ON, SW-2 > ON u naxare kHonky RESET. Ilocie nepe3arpy3ku HauHETCS TECTHPOBAHUE
KaHaJIOB.

CHauaza nocyezioBaTesIbHO 3aropsTcsl U MOracHYT BCe MHIUKATOPHBIE CBETOAHOABI TECTUPY-
eMoro 6Jioka — Ha 3TOM JTale BHU3YaJlbHO MOXKHO OOHAapYyXHTh HEUCNpaBHbIE cBeToaAMOnbl. [lanee
HAYHETCS TMarHOCTUKa KaHAJIOB TECTUPYEMOTO OJIOKAa — Ha 3TOM JTalre WHAMKATOPHBIC CBETOIMOIBI
MOTYT XaOTHYHO WJIM CHHXPOHHO MHTaTh. [10 3aBepIIeHnu TeCTUPOBAHHS WHANKATOPHBIC CBETOINOIBI
pabouyuX KaHAJIOB 3arOpsTCS.

UYepes 2 cekyHJIbl MOCE 3aBEPLICHHUs TECTUPOBAHUS MOCIEIHEro 0J0Ka BCe MHAMKATOPHBIE
cBeToInobl noracHyt. Ilocne 3Toro He0OX0IMMO BEPHYTHh MOJYJIb B HOPMAJbHBINH peXUM paOOThI
SW-1 > OFF, SW-2 > OFF.

6.2  Copoc napamMeTpoB K 3aBOJICKHM HACTPOIiKaM

Jlnst cOpoca K 3aBOACKMM HacTpoiikaM HeoOXOAMMO Ha paboTarolieM MOAayJe B HOPMaJIbHOM
pexxnMe paboThl TiepeBecTH coctosHue nepekmouateneid B SW-1 > ON, SW-2 > OFF u Haxartb
kHonky RESET. Ilocne mepe3arpy3kn HEOOXOAUMO BEPHYTh MOAYJb B HOPMAIIBHBIA PEKUM PabOTHI
SW-1 > OFF, SW-2 > OFF.

6.3  Iloaydenue HoBOro agpeca ycrpoiicrsa mno CAN-mmne

[Ipy mepBOM MOAKIIOYEHUH MOAYJS PACIIUPEHUS €My HEOOXOJUMO IPHCBOUTH aJpec
YCTPOMCTBA B COOTBETCTBUHU C UCIOJHSAEMBIM MoJib30BaresbckuMm 110 Ha master-kontpomnepe. s

3TOr0 HE0OXOIUMO MOJAKIIOUUTH MOJYJb IO MEXMOAYIbHOW IIMHE K MAaster-koHTpoJuiepy U 3amu-



TaTh. Jlaee B HOPMaJIbHOM pEXHME PaOOTHI HEOOXOIMMO TIEPEBECTH COCTOSHHE TMEpeKITIovareineii B
SW-1 > OFF, SW-2 > ON u naxarps kHonky RESET. EnunoBpemenno Ha mexmonaynbHoii CAN-
IIMHE MOXET OBITh TOJIBKO OJHO YCTPOHCTBO B PEKHME MOJIYUYESHHUSI HOBOTO ajpeca.

[Tocne ycnemnoro nonydenus: HoBoro anpeca ceerogauoq CONNECT 3aroputcst opanxeBbiM
IIBETOM, 4TO OyJIeT CBHUJIETEILCTBOBATh 0 Hanmunu oomeHa mo CAN-unrtepdeticy. Bo3moxHo, moHa-
NOOUTCS TIepe3arpy3uTh INIaBHBI KOHTpouiep. [is KOppeKTHOro oOMeHa TepPMUHAIBHBIA PE3UCTOP
MEKMOJTYJIbHOW IIUHBI JOJDKEH OBITh MOJKIIOYEH JUOO TOJBKO Ha TJIAaBHOM KOHTpoJUiepe, Jubo Ha
YCTPOMCTBAX PACHOI0KEHHBIX 110 KPasiM MEXMOTYIbHON IHUHBI.

[Tocne ycnenHoro MprCcBOSHHS HOBOTO ajjpeca HeOOXOJMMO BEPHYTh MOJIYJIb B HOPMaJIbHBIN

pexum padoter SW-1 > OFF, SW-2 > OFF.
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7 JUCKPETHBIE BbIXO/bI

JIMCKpeTHBIE BBIXOJbI MOIYJISI BHITIOJIHEHBI 10 THITY «N/P kanam (B 3aBHCUMOCTH OT KOH(H-
Typaluu) U MpeaHa3HaueHbl I MOIKIIOUYEHUS HCIIONIHUTENbHBIX MEXaHU3MOB. B kauecTBe Kitoden
ucnonb3yercst N wim P-kanan (B 3aBUCHMOCTH OT KoHurypamun) tpansucropa FDS4559. KommyTu-
pyemoe Hanpspkerune 10 — 30 B, makcumanbsabiii TOk 10 200 MA / 1 A Ha Ka/blii KaHaI B 3aBUCHMO-
CTH OT KOH(PUTYpALIUH.

Kaxxnpiit kaHan umeeT J1Ba MHAUKATOPHBIX cBeToauonaa: «K3» kpacHoro 1sera u «BKJI» 3e-
neHoro 1Beta. [lopor cpabaTeiBaHUs 3alIUTHI OT «KOPOTKOTO 3aMbIkaHus» (K3) 3aBUCUT OT KOH)UTY-
palyy U yCTaHABIUBACTCS €IMHBII Ha Bce KaHaJb.

JIro6oii kaHanm MOKeT paboTaTh B peKUME MUPOTHO-UMIYIbCHONU Moayssiiuu (ILIMM) Ha va-
crore ot 20 I'm mo 10 xI'm, wacrora oOmass s Bcex kKaHaigoB DO, CKBaXXHOCTH B JHaIia3oHe
10% - 90% 3amaeTcst MHAUBUIYAIBHO.

[Ipy muTaHUM OT BHEUIHETO MCTOYHHKA 00ECHeUnBaeTCs TajJbBaHUYECKash U30JSIUS KaHAIOB
DO ot BHyTpeHHE! CXEMbI MOTYJISI.

B Monyne mmeercsi cxema caMOAMAarHOCTHKH, MO3BOJISIONIAS MPOBECTH TECTHPOBAHUE KaHa-
JIOB KaK PEKMME JUCKPETHOIO yIpaBiieHus, Tak U B pexume [IIMM. Ha Bpems nuarHocTuky Harpyska
JOJKHA OBITH OTKJIIOUEHA oT KaHanoB DO st mpepoTBpaliieHus: He3arIaHUPOBAHHOTO BKIIFOUEHUSI.

7.1  Iloakaw4yeHHe U BHyTPeHHee YCTPoiicTBO kaHaioB DO

DO PWR
777777777777777777 1 vcce DO PWR

|

|

; |
COM TATTIHR |
TOKa |

|

|

—

[Harpyska Vst
) DOX

|
Ipeaoxpanures DO X

I RN Rl

IIpcaoxpaunreis!
|

JATYHK
TOKA
— DO PWR
jl’lopor

BK1

vee
pra

— DO PWR

— DO PWR

— DO PWR
: Topor
K3

a) 6)

Pucynox 3. ITogkmouenne kanano DO
a) MOJIKJTFOUYCHUE aKTUBHOM Harpy3ku N-kaHal,
0) MOJKITIOUCHNE aKTUBHOM Harpy3ku P-kanai.
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Pucynox 4. Ilogkmouenne kanaiaoB DO B kauecTBe BBIX0J1a TUTIA «CYXOW KOHTAKT»

*[Ipumeuanue: eciu MpU UCMONIb30BaHUU KaHana DO B kauecTBe JaTUMKa «CyXOW KOHTAKT» BO
BKIJIFOUEHHOM COCTOSIHUU B IIEMU KaHaja 3HaueHue Toka OyleT MeHbIe mopora cpabaTbhIBaHUA, TO
BO3MO’KHO BO3HUKHOBEHUE OIIUOKH «OOPBIB IIETTN».

7.2  Hactpoiika kanaiaos DO
g xaxnoro kanana DO gocTymnHbl cienyromye mapameTpsl A HAaCTPOUKH, KpoMe Tapa-
merpa PWM Frequency:

Ta6smma 4. [Tapamerps! ais kanaios DO

3HaueHue 1o
[Tapamerp Juanazon Onucanue
YMOJTYaHHIO

Yacrora B I'11. HacToTa ciienoBaHus
PWM Frequency* 10 000 20...10 000 HMITYBCOB B pesinme IITHM

CxBaxxHOCTh B %. JIIUTETHHOCTH
PWM Duty 50 10...90 BKJIFOYEHHOT'O COCTOSIHUS KJIF0Ya 110
OTHONICHHIO K TIEPUOJTY

@nar. YcTaHoBKa 1aHHOTO (iara

PWM Enable Her Ha/ Her pa3peraeTr padoTy KaHaJIa B PEKUME
1M
PWM Run Her Jla/ Her ®nar. YcraHoBKa JaHHOTO (para

prutrouaet [ITMM

SC Enable Her Ja/Her ®nar. 3amura ot K3

®nar. bb10 06Hapy)KEHO KOPOTKOE
SC Flag Her Ha/Her 3aMBIKaHHE TI0 KaHAITy, yIIpaBIICHUE
KaHaJIOM 3a0JIOKUPOBAHO

@nar (Tonpko ureHue). CocTosiHUe
Harpy3ku kasana. [Ipu BKIroueHHOM
DO State - Ha/Her kanaire DO nor. 1 uadopmupyer o
MPOTEKAaHUU B MM TOKa Oosee 2 MA,
a jjor. 0 — 06 oOpbIBe 1eTH

*TIpumeuanue: 3HaueHne PWM Frequency 3agaetcst oAHO AJisi BCeX KaHAJIOB.

7.3  Onucanue aaropurma padorsr DO

B pexxume muckperHoro ympasieHHs peructp ympaeinenus DO ompammBaercs ¢ Gpukcupo-
BaHHOM YaCTOTOH M B 3aBUCIMOCTH OT 3alTUCAHHOTO 3HAYEHUS KaHAIIbI IIEPEBOASTCS B HY)KHOE COCTO-

STHUE.

12



B pexume LIMM napamerpsr PWM Frequency u PWM Duty nepecyuThIBatoTCS B KOJIMYE-
CTBO TAaKTOB M 3arpy’KalOTCsi B COOTBETCTBYIOIIME PETUCTPHI OMOPHOTO TaiiMepa, TAKTHPYEMOTro Ya-
croroir 1 MI'u. B HayanbHBIIE MOMEHT BpeMEHH COOTBETCTBYIOIMIA KaHan DO Bkiovaercs, a 1mo 1o-
CTIDKEHHH TaliMepa 3HaueHHsi COOTBeTcTBYomero mmrensHoctd PWM Duty kanan DO Beixitouaet-
cs. Ilpu gocTrkeHnH TaiMepoM 3HauyeHUs nepuojia paboyeil 4acToThl TaliMep OOHYJISIeTCA U MPOLIECC
nosropsiercs ¢ Hauyana. Ilepexmouenue kanana DO B pexxume ILIMM npoucxomut 6e3 ydacTust npo-
reccopa. Bo3aM0XHO H3MEHEHUE CKBAXKHOCTH U 4acTOThl 0e3 octaHoBkU [IITNM n3mMeHneHrneM 3HaUCHHS
PWM Duty.

7.4 3ammura ot K3

ITpu cpabGaTbiBaHMM nporpaMMHoi 3amuThl oT K3 cooTBercTByromuii kanan DO oTkirodaert-
cs, pexxum LIMM Beikirouaetcs, ycranasnuaercs ¢uiar SC Flag u ynpaenenne cooTBETCTBYIOLIIMM
KaHayioM Osokupyercsi. i1 BO30OHOBIIEHUsT pabOThI KaHama HeoOxoaumo copocutsh ¢uiar SC Flag.
Hmeercst BO3MOXHOCTb OTKJIFOUUTH MporpaMMHyto 3amurty oT K3, ycraHoBus 3Hauenue iara SC En-
able B «0». ITo yMoIuaHuUIO 3a1IMTa OTKIIIOYCHA.

[Ipu OTKIIFOYEHUH TPOTPAMMHOMN 3aIIUTHI OT KOPOTKOTO 3aMBIKAHHS OCTACTCS aKTUBHOW arl-
napaTHas 3alluTa, pealn30BaHHAs HAa CaMOBOCCTAHABJIMBAIOLIMXCS IMpenoXpaHuTensx. HomuHan u
TUI IpefoxpaHuTens ykazad B Tabmune 5. [locne ycTpaHeHHs KOPOTKOro 3aMbIKaHUS pabOTOCIIOCO0-
HOCTb KaHaJla BO30OHOBUTCA B TeueHue 10 MUH.

Tabnuna 5. HoMuHan u Tun npeaoxpaHuTens

Iout makc | Ilopor Bxmtouenus | [Topor K3 | [Ipenoxpanurens Homunan npenoxpanurens™
200 MA 2 MA 200 MA MF-MSMF030 300 MA
1A 20 MA 1A MF-MSMF150/24X | 1,5 A

*[IpuMedanue: Mopor cpabaThiBaHUs NPEAOXPAHUTENSI 3aBUCUT OT TEMIIepaTypbl OKpYXKaroLIei
cpensl. bonee noapobHas nHpopmarus npeacrasieHa B Tadbmuie 6.

Tabmuna 6. [lopor cpabatbiBaHus IPEIOXPAHUTENS

Temmeparypa, °C MF-MSMFO030, MA MF-MSMF150/24X, A

-40 440 2,1
-20 390 1,9

0 350 1,7

23 300 15
40 260 1,25

50 230 1,13

60 210 1,0

70 180 0,88

85 150 0,69
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8 MEXMOAYJbHOE COEAUHEHUE

MexxMmoyapHas IIWHA MIPeIHa3HaueHa 171 O0BEIMHEHUS KOHTPOJUIEPOB U JJIs TTOAKIIFOUSHUS
MOJIyJIeH pacIIUpeHHs B MpeesiaX OJJHOTO MOHTaXHOTO ImKada. Tak ke BO3MOXKHO MUTAHUE 110 MEX-
MOJIYJILHOH MIMHE 10 8 YCTPONCTB (MaKCUMAIBHBIN TOK 70 5 A). MeXMOoaylbHAS IIMHA HE oOecredn-
BaeT rajbBaHUYECKON U3OJISIIIUHU.

MexMoayIbHOE COSAMHEHNE OCYIIECTBISICTCS ¢ MTOMOIIBI0 muieida amuHoi 50 MM, mocras-
asiemoro B komruiekre. [1lneiid Oonpiiel AMHBI 3aKa3bIBAE€TCS OTACIBHO.

Co cTOpOHBI HEMOAKIIOYEHHOTO HUIeH(a COTIacyrolue pe3ucTopsl (TEPMUHATOPHI) MEKMO-
IyJIbHBIX UHTEP(ENcOoB MOKHBI ObITh MOAKIIOYEHBI COOTBETCTBYIOIIUMH MEPEKIoYaTeNIIMU (CM.

pazzen 3).

PWR
LAN +
CAN -
RS-485 A
RS-485 B
GND

PI/ICYHOK 5. PacinHoBKa MCKMOAYJIBHOTO pa3beMa

Knemmbr PWR u GND Ha MexMomynbHOM pa3beMe U OJHOMMEHHBIE KJIEMMBI IIUTAHHUS MO-

ZUyJIL COEAMHEHBI HANIPAMYIO.
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9 MEPBI BE3OITACHOCTH

9.1  Bce paboThl IO MOHTaXYy, HaTaJKe U TEXHUICCKOMY OOCITY>KUBAHUIO MOJYJICH JOJIK-
HBI BBITIOJIHATHCS CTICIIHATUCTAMH, U3yYUBIIUMHI TEXHHUYECKYIO JTOKYMEHTAIUIO, KOHCTPYKIIHIO, OCO-
OCHHOCTH MOMYJIS, a TAKXKe JEHCTBYIOIINE CTPOUTEIHHBIC MPAaBUiIa U HOPMBI, U HMEIOIIUMHU COOTBET-
CTBYIOIIYIO KBJIM(UKAIIMOHHYIO TPYIITY [0 TEXHUKE OE30MMaCHOCTH.

9.2  Moaynb CKOHCTPYHPOBAH U U3rOTOBJIEH TAKUM 00pa3oM, YTO B HOPMAJIbHBIX YCIIOBU-
SX W NP IKCIUTYaTallMd COTJIACHO JOKYMEHTAIIMH WU3TOTOBUTEIISA, P BO3HUKHOBEHUU HEUCIIPABHO-
CTEH OH HE MPEACTABIISI OMACHOCTH JJIsI 00CTYKUBAIOIIETO MePCOHANA.

9.3 Ilpu mpoBeaeHMH CaMOJUATHOCTHKH HEOOXOAMMO OTKJIKOYAaTh BCE KJIEMMBI, KpOME
MUTaHMU U UHTEP(]ECcOB CBA3H.

9.4  Mopaynu COOTBETCTBYIOT TPEOOBAHUSM:

- TOCT 12.2.007.0 «Cuctema craHmapToB 0€30MacHOCTH Tpyaa. M3menmust 31eKTpo-
texHuuyeckue. O0mme TpedoBaHus 0€301MacHOCTHY - Kitace 3amuThl |1;

- TP TC 020/2011 «2nekTpoMarHuTHasi COBMECTUMOCTh TEXHUYECKHUX CPEICTB.
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10 MOHTAX
Monyns ycranasnuBaercs Ha DIN-peiiky tuna TH-35, npodunb koTopoii n300paxeH Ha pH-

CyHKe 6.

75
N
N 75

N

Pucynox 6. [Ipoduns DIN-peiiku Tuna TH-35

Mourax monynsa Ha DIN-peliky ocymiecTBisieTcss ¢ MOMOUIbIO KIIUIICHI, PACIIONOKEHHON Ha
3aJJHEW CTEHKE KOpITyCa.

Jlisl yCTaHOBKM MOJYJIi HEOOXOIMMO CHayaja Ha/laBUTh HA BEPXHUH MOANPYKUHEHHBIN BbI-
CTYH KJIUIICHI, TIOCJIE YEro 3aIlEIKHYTh HUKHHUH BBICTYII.

Jlig cHATHA MOAYNST HEOOXOJMMO CHavajla HaJaBUTh Ha BEPXHUI MOANPYKMHEHHBII BBICTYII

KJIMIICBI, ITOCJIC Y€ro NOTAHYTh HUXKHIOKO YaCTh KOpPITyCa Ha ce0s.

[

Pucynoxk 7. ITops10K yCTaHOBKH M CHATHS MOJTYJIS

a) YCTaHOBKa; 0) CHATHE
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11 OBHOBJIEHME 110

11.1 ¥YcraHoBKa 3alIMTHOTO KJI0Ya-nepeMmbluku (Boot_key)

st cHsaTHs orpannueHnid Ha u3mMenenue 110 u kammOpoBOYHBIX KOA(DPUIIMEHTOB HEOOXOTH-
MO YCTaHOBHTD KIIOY-TIEPEMBIUKY, PACTIONIOKEHHYIO ¢ 00paTHOM CTOPOHBI ATl MOy s, [{ns mocty-
na K nepeMbluke HeoOX0IMMO pazodpaTh MOk coryacHo 1. 12.2. Jlanee nmonate nuTaHue HAa MOJYJIb
U MOJKIIIOUNTHCS K HeMy 1o uHTepdericy USB. [To yMonuanuio npu moakiItoueHun yepes3 uHTepdeiic
USB IP-ampec: 172.16.2.232

[Tocne 3aBeprienuss oonoBieHus 110 HeoOxomumo yOparh MepeMbluKy BO HM30€kaHUE He-
npenHamepennoro u3menenus 10 momyss.

11.2 3arpyska HoBoii Bepcuu 1O

g o6HoBnenus I10 3aiinure Ha rnaBuyto WEB-cTpanuny moayns. Haxmure Ha KHOIKY
«Enter Password» u BBeauTe mapoib (mapoiib mo ymonyanuio «bricy). Jlanee HakMHuTE Ha KHOIKY
«Download OS» u BeiOepuTe 3amparirBaeMsblii (aiin. ITociae Haxkarus kHonku «Downloady» moskmu-
TECh OKOHYAHUS 3arpy3KH M HaXMUTE KHONKY «Starty. Ilepexoa Ha riaBHYIO CTpaHUILy MPOU30UIET

aBToMatuyecku uepe3 10 cexyH.
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12 TEXHUYECKOE OBCJIYXUBAHUE U PEMOHT

Bce paboTel mo Hanagke ¥ TEXHHYECKOMY OOCITYKMBAaHHIO MOJYJCH JTOJIKHBI BBITOJIHATHCS
CIEIUAIICTAMU, U3YUYUBITUMHU TEXHUYECKYIO JOKYMEHTAINIO, KOHCTPYKIIUIO, OCOOEHHOCTH MOMIYJIS, a
TaKXeE I[eﬁCTByIOIHHC CTPOUTCIIBHBIC ITPpaBHJia U HOPMbI, U UMCIOIIUMH COOTBCTCTBYIOIIYIO KBaJ'II/I(I)I/I-
KaI[MOHHYIO TPYIITY 110 TEXHUKE OE30MaCHOCTH.

12.1 TIlnaHoBoe 00CYyKMBAaHHUE MOTYJISA

Tabmuna 7. Cpoku npoBeieHus: padoT

Bun pa6or Copepxanne paboT [TeproanaHOCTH

[TpoBepka paboOThI CBETOMOIHBIX HHANKATO-

. POB, MPOBEPKA LETOCTHOCTH TIOMO, ITPOBEP-
Buemmnii OCMOTp BUCHUMOCTH OT HAJIMYUA IIEPCO-
Ka HAJC)KHOCTU KPCIIJICHHA ITPOBOJOB B Pa3b-

ExenenenbHo unm vaie (B 3a-

Hajla Ha 00BEKTE)
emMax

[TpoTupka OT IBLIN OBEPXHOCTEH MOMYIIS,
YaaneHue nbUM U | yJAJCHHUE TIBUTKH U3 BHYTPEHHOCTEH MOTyIst

Pa3z Brox
rps3u yepe3 BeHTUISIIIMOHHBIE OTBEPCTHUS B KOPITYCE
C TIOMOIIIBIO TBLIEcOca
Camoamarnoctuka | OTCOCIUHUTH KIIEMMEBI OT MOJTYJISl M TIPOBE-
KaHaJIOB BBOJIa- CTH CaMOJIMarHOCTHUKY (TI0JIpoOHEE CMOTPH Pa3 B rog

BBIBOJIA pazzen 1. 6)

12.2 Ilepuoamyeckasi NpOBepKa NapaMeTpoOB MOAYJIsl

B mnpomecce skcrutyataiuu peKOMEHAYETCS TEPUOAMYECKH (pa3 B MecsIl) OTKPHIBATh
WEB-unrepdeiic Moayins U OTCIeKUBAaTh KPUTHUECKH BayKHBIE TaPAMETPBI:

Tabnuna 8. Kputnuecku BaxxHbIe TapaMeTpbl

[Tapametp (peructp) Onucanue
Homep Monyins Ha MEXMOYIbHON HIMHE - JOJKEH COOTBETCTBOBATH I10JIb-
module_number P yu Y
30BaTEIbCKON MporpamMme
reset num KonnuecTBo nepe3anyckoB MOAYJIS - HE JOJDKHO YBEITUUYHMBATHCS, ECIIA HE
- ObL10 Iepe00eB MUTAHUS WIH PYYHBIX ITEpE3aryCcKOB
time_hms BHyTpennee BpeMst MOTyIs
internal_temp TemmepaTypa MEKpOITpoIieccopa - He J0JDKHA mpeBsimath 125 °C
v Dwr Hanpsixenue nutanus MOIyJs - JOJKHO COOTBETCTBOBATH MPOEKTHOM J10-
P KyMEHTAINH
v bat HanpsikeHnue sneMenTa nuTaHus - Npu CHIbKeHU Hibke 2.0 B Heo6xoaumo
- 3aMCHUTH DJICMCHT MUTAHUS
total_tasks_time 3arpyKe€HHOCTh [IEHTPATHLHOTO MPOLIeCccCopa - He AODKHA MpeBbImaTh 95 %
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12.3 Tlopsiiok pa3oopku MOIYJast

Pazbopky Moyiis ciaenyeT mpou3BOAUTH TOJIBKO MPU OTKIIFOYEHHOM IMUTaHUH.

Cxema paz0opKk¥ MpecTaBiIeHa Ha PUCYHKE 8.

1.
2.
3.
4.

OTtkpytuth 4 BUHTa OTBEpTKON PH;
CHATB JIMLIEBYIO KPBILIKY;
OTkpyTuTh 4 CTOMKH TOPLIEBOM rOI0BKOM Ne5,5;

CHATH NEYaTHYIO IUIaTy MOJIYJIS.

COopxka ocymiecTBisieTcs B 00paTHOM MOPSIIIKE.

Pucynok 8. Cxema pa30opku MOTyIIst
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12.4 BwusyajabHblil 0cCMOTP

Buytpu Moayns He NOMKHO OBITh MOCTOPOHHUX MPEIMETOB, Ipsi3u, HacekoMmbix. Ha meuat-
HOW TIaTe He JOJDKHO OBITh MOTEMHEHHM, CIIEIOB MEperpeBa, OCTaTKOB (UI0ca, CIEA0B KOPPO3UH U
BUJUMBIX MOBpEeXIeHUH. JlomyckaeTcss HamMuue JITKUX Pa3BOIOB Hepaca Kak pe3ynbTrara OTMBIBKU
MeYaTHBIX IIIAT MPU MTPOU3BOCTBE WIIH ITOCJIE PEMOHTA.

CepuitHbIil HOMEp Ha ATUKETKE MEYaTHOW IUIAThl IOJKEH COBNAJATh C CEPUUHBIM HOMEPOM
Ha ATUKETKE KOopIyca.

DNEeKTPOTUTUYECKHE KOHIEHCATOPhl Ha 0OpaTHOW CTOpOHE IUIATHI HE JOJDKHBI OBITH aedop-
MHPOBaHBI (B3yTHE BEpXHEH YacTH).

12.5 TIlpoBepka neneii nuTaHus

[Ipu mpoBepke INEKTPUUECKUX MApaMETPOB PEKOMEHIYETCSl YCTAaHOBUTH IMEUYaTHYIO IJIaTy B
KOPITYC ¥ 3aKPETUTh CTOMKAMHU IS YA00CTBA paOOTHI.

3anutath MOIyNdb TMOCTOSHHBIM HampspbkeHuem 10...30 B. Ecnu kondurypamust momyns
MIpeAnoJaraeT UCIoIb30BaHUE BHEIIHET0 MCTOYHKMKA NuTaHus i 0oka DO, HeoOXoauMo 3anuTaTh
u ero (DO_PWR, DO_GND). /lonyckaercs B paMKax IMPOBEPKH 3aIUTATh BCE OT OJHOTO UCTOYHUKA
nuTaHusA. Bce MHAMKATOPBI TUTAHUS JTOJDKHBI 3aTOPEThCs (CM. PHUCYHOK 2).

MynbTUMETPOM U3MEPUTH HAMPSHKEHHsS B KOHTPOJIBHBIX TOYKaX IUIaThl. PacnonoskeHue KoH-
TPOJBHBIX TOYEK MOKAa3aHO Ha pUCYHKe 9.

Tak kak B MOJyJe pean30BaHa TraJbBAaHWYECKAs U30JIALNSI, KOHTPOJIbHBIE TOYKH HEOOXOIH-
MO U3MEpPATh OTHOCUTEIBHO «COOCTBEHHOI» I'aJIbBAHUYECKU M30JUPOBAHHON «3eMiin». JlomycTuMbIi

yYpOBEHb 3HAYCHHUIA MpHUBE/ICH B Tabmuie 9.

do_pwr
~|
T o ol W L
9 O ”“m il
it [&8) mtl,] (=[] |=1=: '
l]
’ ) = :r: B E
["EE G g ful
+5V \EE 8 gﬂ "
‘ e
Eﬂ]nmg% UJODH U
gmz EEEEED H
133V [l r=T = ozezeze i lez0z0z0 00
M8y "'0000==0000 | |
DWI | :’(.9 ﬂ@ﬂ@ﬁﬁrﬁmﬂ@jmﬁmua'ﬂ ]
pwr_ctrl /ﬁyalg@ !{%ﬂ “EEE@EJU y
. Op (& o(‘o (& \ OOOQOQOOC "

Pucynok 9. PacnionoxeHnre KOHTPOJIbHBIX TOUEK MUTAHUS
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Tabmuma 9. 3HaueHus HaNPsHKEHUH B KOHTPOJIBHBIX TOUKAX

KonTposbHasi | OTHOCHTEIBLHO
JonmycTumble 3HAYEHHSA
TOYKA 4ero u3MepsiTh
owr GND 10...30 B (10/DKHO COOTBETCTBOBATDH HAMPSKEHUIO [TUTA-
HUS)
pwr_ctrl GND 1...3 B (pwr/10)
+5V GND 4,95...5,05B
+3.3V GND 3,25...3,35B
10...30 B (pu ucronb30BaHUH BHEIITHETO UCTOYHHKA
do_pwr DO_GND MIMTAaHUS JTIOJDKHO COOTBETCTBOBATh HANPSDKCHHIO TTHTA-
Hus 6s10ka DO)
do_pwr_ok GND 3,0..33B
vref_H (200
- D ND
MA / N-kanHai) 06 190...210 mB
vief H(LA/ DO_GND | 510...520 MB
N-kaHa) -
vref_H (200
MA | P-katia) DO_PWR -1,9...-2,1 MmB
vref H (1 A/ DO_PWR  |-9,9...-10,1 mB
P-kanain) -
vref L (200
- D ND 1,9...2,1 MB
MA / N-kanai) 06 9-- 2,1 M
vref L (1 A/ DO_GND  [9,9...10,1 mB
N-kaHaxn) -
vref L (200
MA | P-Katia) DO_PWR -190...-210 mB
vref L (1 A/ DO_PWR | -510...-520 mB
P-kxanai) -
+vbat GND 22..32B
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12.6 HauboJiee yacTble MOJOMKH U HEMCIIPABHOCTH

Crniucok HanboJsiee yacThIX MOJIOMOK M HEHCIIpaBHOCTEH npuBeaeH B Tabmuue 10.

Ta6mmua 10. Hanbonee yacTbie MOJOMKH U HEMCIIPABHOCTH

HeucnpaBHOCTH

Bo3moxxHasi npuyuHa

Pemenue

Moaynb HE BKIKOYAETCS, CBETOAU-
0J1bl HE TOPSAT, UICTOYHUK IMUTAHUS
YXOOUT B 3allIUTY

[Iepenyrana noyisIpHOCTH UTA-
HUS Ha KJIEMMax MOJYJIs

[TomensTh MECTAMH POBOJIA
Ha kiaemMmax PWR u GND

Moayib HE BKIIFOYAETCS, CBETITCS
ceeroanoasl «<PWR» 1 «+5Vy»

KopoTkoe 3ambIkaHu€e B LieNN
+3.3V

Haiitu 1 3aMEeHHUTH 3JIEMEHT,
BBILIEIIUI U3 CTPOSI

Mouyib He BKITFOUAETCSI, CBETUTCS
ceertoauon «PWR»

KopoTkoe 3aMbIkaH¥e OAHOTO U3
BCTPOCHHBIX UCTOYHHKOB TaJlb-
BaHWYCCKU M30JIMPOBAHHOTO TTH-
Tanusg oioka DO

3aMEHHUThH BBILICIIINN U3
CTpOS UCTOYHHK TaJIbBAHU-
YECKHU U30JIMPOBAHHOTO ITH-
TaHUS

KopoTkoe 3aMbikaHue B Lienu
+5V

Haiitu 1 3aMEHHUTH 3JIEMEHT,
BBILIEIITUNA U3 CTPOSI

Mopynp BO3Bpamaercs K 3aBoJ-
CKUM HacCTpoiikam nocie copoca
NUTaHUuA

He ycranosnen mxammnep VBAT

VYcranoButh mxamnepVBAT

[epexirogareny B pexume
cOpoca K 3aBOJICKMM HaCTPOM-
KaMm

IlepeBecTn MOy b B HOP-
MaJIbHBIN PEXUM pabOThI

Hanpsoxenue 6atapeu (vbat)
mmke 1,8 B

3aMeHUTH JUTHEBYIO OaTa-
pero

Mozynb NOIKIIIOYEH K KOHTPOJLIe-
Py, HO OOMEH OTCYTCTBYET

He BxroueHs1 TCPMHUHAJIbHBIC
PE3UCTOPHI

BxitounTh TepMUHAIbHBIE
PE3UCTOPBI MEKMOAYJIBHOMN
IINHBI

Ha monyne ycranosineH Henpa-
BWJIbHBIN apec M0 MEXMO1YJb-
HOW IIMHE

ITonyuuTs HOBBIN anpec
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13 MAPKHUPOBKA
[Tpu m3roroBiieHNH Ha OOKOBYIO CTOPOHY KOpIyca MOJYJSl HaKJIEUBACTCS 3TUKETKA, COAEp-
JKalas CleyolIe CBEICHU:
- HAaMMEHOBAHUE MOJYJIS;
- KOH(Urypaunus MoayJis;
- HAMMEHOBAHUE NPEIPUATUA-U3TOTOBUTEIS,
- HalpsDKEHHE NMUTaHUs;
- pabouas Temreparypa;
- KJIACC CTETICHM 3alllUTHI;
- TEXHUYECKHE YCIIOBUS;
- Bepcus;
- CEpUIHBIA HOMEP U3JENNS;

- 3HAK COOTBETCTBMS 00A3aTENLHOU CepTH(bHKaHHH.

MNK «BRIC» Muranue: 10-30VDC/1A
BRIC-1601-402-8FF0-1-2-0 Pa6. remn.: -40...+80 °C
000 «CH3MA-CEPBMC» Crenene 3awurte:: IP 20
CpenaHo B Poccum

TY 27.33.13.161-001-00354407-2018

Bepcua: V2

Aara esinycka: 08.2019 E H [
S/N: 52.0.59.0.2.81

Pucynok 10. Dtukerka
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14 YIIAKOBKA

141 Mopynb ynakoBbIBa€TCs B Tapy U3 roppupoOBaHHOTO KapTOHA.

14.2 VYmakoBka MOIyis JOJDKHA cooTBeTcTBOBaTh Tpebosanusim ['OCT 23170, T'OCT
23216 u obecrieynBaTh COBMECTHO C KOHCEpBAIMEH COXPaHHOCTh U3AETHS IPH TPAHCIIOPTUPOBAHUU U
XpaHEHUH.

14.3 JloxymeHTauus, BXOJIIasi B KOMIUIEKT NOCTaBKU MOMENIAETCS B IOJUATUICHOBBIN
HaKeT.

14.4 Mopyab COBMECTHO C IOKYMEHTALUEH YIIAaKOBBIBACTCS B TPAHCIIOPTHYIO Tapy.

145 Ha tpaHcnopTHOH Tape JOJKHBI ObITh HAaHECEHbl MAHUIYJISAILMOHHBIE 3HAKU B COOT-
BercTBuM C¢ TpeboBanusmu 'OCT 14192: «BEPX», «OCTOPOXHO. XPVYIIKOE», «bEPEUb OT
BJIAT».
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15 PECYPCbI, CPOKHU CJIYKBbl U XPAHEHUSA, TAPAHTUN
N3TOTOBUTEJIA

15.1 MWsroroBuTens rapaHTUPYET COOTBETCTBHE MOayisi TpeOoanmsm TY 27.33.13.161-
001-00354407-2018.

15.2 Bpewms Hapabotku Ha oTKa3 He MeHee 75 000 gacos.

15.3 Cpennuii cpok ciyx0b1 10 jeT.

15.4 T apaHTuiiHBINA CPOK dKCILTyaTaluu 12 Mecs1eB co AHS OTIPY3KH.

15.5 TapaHTuiiHBIA CPOK XpaHEHUs 6 MECALIEB C MOMEHTA U3TOTOBJICHHUS.

15.6 T'apaHTHiiHBbIHA PEMOHT IPOBOJUT peanpusTie U3rOTOBUTEINb
000 «CHOMA-CEPBHUC».

15.7 B cayuasx BbIXOJa W3 CTPOS MOIYJS B IOCJIETapaHTUHWHBIN MEPUOJ PEMOHT MOXKET

MMPOU3BOAUTHCA MPCANPUATUEM-U3TOTOBUTCIIEM 11O OTACIIBHOMY JOTOBOPY 3a CUHCT ITOJb30BATECIIA.
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16 TPAHCIIOPTUPOBAHUE

16.1 Moaynp momyckaeTrcs TPAaHCIOPTHPOBATH JIFOOBIM BHJIOM TPAHCIOPTA MPU YCIOBUU
3aIIUTHI OT MPSMOTO BO3ICUCTBUS aTMOC(EPHBIX OCATKOB U MBLITH.

16.2 VYcnoBusl TpaHCTIOPTHPOBAHUS MOJYJEH B 4acTH BO3ACHCTBHS MEXaHUYECKUX (haKToO-
poB - C mo I'OCT 23216.

16.3 Moaynu JOMKHBI XPaHUTHCS B 3aKOHCEPBUPOBAHHOM BHJIE WM B OPUTMHAIBHOU
YIIAKOBKE U3TOTOBUTEINSI B CYXUX OTAIUTMBAEMBIX CKIIAJICKUX MTOMEIICHUSX.

16.4 Cpok xpaHeHHS HE JOJDKEH MPEBBIIIATH 6 MECSIIEB.
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17 YTUJIN3ALOUA

17.1 Mopaynb u MaTepuaibl, UCIIOJIb3YEMbIE IIPU U3TOTOBIEHHUH, HE NIPEACTABISAIOT ONIACHO-
CTH JJIS1 )KU3HU, 3I0POBBS JIOAEH U OKPYKaIOLIEH Cpelibl, KaK B MPOLIECCE IKCILTyaTalluu, TaK U M0CIe
OKOHYAHUS CPOKa IKCIUTyaTalluM U MOJJIEKAT YTUIN3aLUK.

17.2 KoHcTpyKuus MOyl HE COAEPKUT XUMUYECKU U PaAHalliOHHO-ONACHBIX KOMIIOHEH-
TOB.

17.3 Tlo ucreueHuu CpoKa CIIy>kKObl MOAY/Ib YTUIIH3UPYETCS ITyTeM Pa300pKH.

17.4 TIlpum yrtunuzanuu OTXOJOB MAaTEpHallOB, a TaKXKe IPU OOYCTPONCTBE NPUTOYHO-
BBITSKHOM BEHTWISLIMU pab04YMX MOMELIEHUH JO0JKHBI COON0aThes TpeOOBaHUS 110 OXpaHe MpUpo-
nbl cornacao 'OCT 17.1.1.01, T'OCT 17.1.3.13,I’'OCT 17.2.3.02 u I'OCT 17.2.1.04.

17.5 VYrtummzauus otxonoB MatepuanoB — cornacHo CaunlluH 2.1.7.1322.
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