OBILECTBO C OTPAHUYEHHON OTBETCTBEHHOCTBIO
«CHOMA-CEPBHUC»

MOAYJIb PACHIMPEHNMA JUCKPETHBIX BXO/10B
BRIC-DI-16

PYKOBOJACTBO I10 OKCIUIYATALIA
CHC 1.001.005 P9

com 8 9 10 11

0000

PR GHD

§ BREG-DE1S

DIGITAL INPUTS

o 0000 0000

6 7
PWA GND  COM 0 i 2 3 com 115

90999,

CS)




© o0 N o o &~ w NP

[ T T T = O S T T
N o 0 NN w N R~k O

OI'TABJIEHHE

(01035 (0):95 15 (SRVI: TeH ) 505 6 0 L0 305 31 (531050 GURRRRRRRRNT SRR 3
TEXHUYCCKUE XAPAKTEPHCTIKH «....vveeeveantreeseeessesssseessssasseessessssesssesassessssssssesssseansesssssansesssnnas 4
J 335 (500050707 007 01 (T 5
KOHPHUTYPAIIHIS ...ttt bbb e n e 7
KOMITIEKTHOCTD ...ttt s e e nr e e e e ne e nnneenns 8
CHETTMATBHBIC PEIKIMBI PAOOTBI ....vveeviveiitieaiieesireesteesssteeessseesssseesssseesssseessssesssssesssssessnsees 9
JAN S G (0] )35 (ST =330, €0 V1 3 (R 11
MEKMOTYTBHOE COCTMHEHME ...eeenuvreeeesntereessustreeesasnseeesssssseeessssseeesasssseeessnnaneessannneeesannneeas 15
A 550) S WO TS T0) 1 €103 (e OO PR PR 16
1\ (01 i 2 PRSPPI 17
OOHOBIEHHE TTO ... .ceiiiiiiieiic ittt e e anne s 18
TeXHUYECKOE OOCTYKUBAHUE M PEMOHT ......veerveenreetreaneeesseessseessesasseessseaseessneasesssnsesnesssneas 19
A 100471 00) 3 PRSPPI 22
A1 (0] < PP TP RO PPPRPPPP 23
Pecypchl, cpoku ci1yKObl U XpaHEHHUS], TAPAHTUU U3TOTOBHUTEIIS «....vvevreeieesnreeseeeeneeneneennes 24
TPAHCIIOPTHPOBAHIIE .....c.vieuieiiiiesieesireeie e e e st ss e e sn e e n e s e e e nne e e e nne e e nneennne s 25
D7 30 T2 0076 SR 26



1 OCHOBHBIE CBEJAEHUSA Ob U3EJIMN

1.1  HaumeHoBaHue Monynb pacmmpenus TuckperHsix Bxonos BRIC-
DI-16
1.2  IlpeanpusiTue-u3roTOBUTEIb 000 «CHOMA-CEPBUCy», 450022, Pecriy0mu-

ka bamkoproctan, r.Yda, yi. 50-nets Oxraops
.24 tein. 8(347)2284316, www.snemaservis.ru

1.3  Ha3nauenwue

Mopnyne pacmpenus auckpetHbix BxogoB BRIC-DI-16 (nanee mo TekcTy — MOAYIb) COOT-
BerctByeT TY 27.33.13.161-001-00354407-2018 u npeaHa3zHaueH JJIsl IOCTPOCHHUSI 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
HEMOCPEJACTBEHHO HA TEXHOJIOTHYECKOM 00bekTe. Monynb MmpeaHa3sHaueH JUisi UCTHOJIb30BaHUS B He-

NpEpPBIBHOM, KPYITIOCYTOYHOM PCKUME.



2 TEXHUYECKHE XAPAKTEPUCTUKHU

Ta6muma 1. TexHuueckne xapaKTepUCTUKH

OBIIME TEXHUYECKUE XAPAKTEPUCTHUKHU

["a6aputer BXIIXI', He 6onee 115 x 100 x 50 MM
Macca, He Oonee 1 xr
PaGouas Temneparypa, °C -40...+80
AtmocdepHoe nanenue, klla 84...107
OTtHocuTeIbHAs BIIAXXHOCTh BO3/yXa, 0€3 KOHJeHcaluu Biaru %, 20,95
npu temneparype 25 °C

Tun xkpereHus Ha DIN-peiiky
CremneHsb 3aUThI IP20
Bpems coxpaHeHHsI 3aIaHHBIX TTapaMeTPOB 0€3 TOIKITIOUCHUS ITH- 3 rona
TaHus (OaTapeHBIN TOMEH )

Hanpspkenue nuTanus OT ceTy MOCTOSTHHOTO TOKa, B 10...30
[ToTpebasiemas MontHOCTH, BT, HE Oonee 10
KonugecTBO yCTpOWCTB Ha OJJHOM IIKMHE, IIT 1o 128

Bo3M0XXHOCTh TUTAHUS 1O MGH(MOILYHLHOﬁ IIKMHC

10 8 yCTPOICTB

TEXHUYECKUE XAPAKTEPUCTUKI AHAJIOT'OBBIX BXO/IOB (Al)

KommduecTBO aHaIOTOBEIX BXOJIOB

16

Tun JAUCKPCTHBIX BXOOOB

CyXOIl KOHTaKT/MOCT.
HamnpspKeHUe (3aBUCUT OT

KOH(UTrypauun)

Pexxnm mnmoacyeTa UMITyJibCOB

1o 10 kI'ry (1o 4 xaHanoB)

Pexum HU3MCEPCHHUA YaCTOThI

IMkI1...100 I'g

100 I'mx... 10 xI'ig
(mo 4 xaHanoB)

[Ipenensl nonyckaeMon OTHOCUTENIBHON MOTPEITHOCTH U3MEPEHUS
qacToThl, %

+0,01

AOCOIOTHAS TTOTPENTHOCTh CUETa BXOJIHBIX HMITYJIHCOB

+1 ummynsc
Ha 10 000 umMmynbcoB

I'anpBaHMYeCKasS U3OJSIIN

rpynmosas, 1000 B (100 B
npu Hammaua HART)

CaMOJII/IaFHOCTI/IKa AaHAJIOT'OBBIX BXOI0B

Ja

TEXHUYECKUE XAPAKTEPUCTUKU UHTEP®ENCOB

MexMotynbpHbIe HHTEP(ENCHI CBA3U

CAN + RS-485




3 BHEIITHU BUJT

Hupmkarop nutanus DI

PLoBl coms 9 1011 COM12 13 14 15
CryxeOHbIe CBETOIHOIbI PWR GND
Y y 0000 0000 Brixnrouatens TepMHHAIBHBIX

Pe3UCTOPOB MEKMOAYIbHOM HIMHBI

MexMOyIIBHBIH pazbeM MezkMOIyAbHBI pa3beM

RESET
o

—
W CryxeGHuie TIepeKTIoIaTeNnn

1
WnnukaTop cocrosiuus kanana DI @ @ﬁﬁ @':'@E:PE@

DIGITAL INPUTS

WMuauxaTop nutanus

© 000 0000

KOHTpOJUICpa PWRGND COM 0 1 2 3 COM4 5 6 7

Kriemmbl 3a3eMIeHus KOpITyca

Pucynok 1. BHemnuii Bug Moyns

Monayns BRIC-DI-16 BbINOJIHEH B METAUNIMYECKOM KOPIYCE, COCTOSINEM M3 JBYX YacTei.
Hns xperienust Ha DIN-peliky Ha 3aHe# cTeHKe KOpITyca UMEETCs KITUTICA.

PazpemHble KiIeMMBI 711 TOAKIIOUEHHsI TPOBOJIOB PACIIONIOKEHBI C BEpXHEH M HUXKHEH cTo-
POH KOHTpOJIIEpa U 00eCIeUnBaIOT YA0OHYI0 KOMMYTALUIO:

- PWR, GND - nuranue kontposiepa 10 — 30 B;

- DI PWR, DI GND — BHeniauii MCTOYHUK MHUTaHUS TUCKPETHBIX BXon0B 15 — 30 B (ecim

BCTPOEHHBIN UCTOUYHUK MUTAHUS OTCYTCTBYET);

- 0/COM- ... 15/COM- — nucKkpeTHbIE BXOIBI;

B HMXHHX yriiaXx pacrioyioKeHBI KJIEMMBI 3a3eMJICHHUsT Kopiryca. [TonkimroueHne MOXKHO OCy-
IIECTBUTH C JIFOOOHN U3 CTOPOH.

Kax/1plif kaHan nMeeT HHAWKATOPHBIE CBETOIMO/IbI 3€JICHOTO IIBETA.

C neBoif M MpaBOd CTOPOH HAXOAATCS MEXKMOJAYJIbHBIE Pa3beMbl JJIS MOJKIIOUYEHUS K KOH-
TPOJJIEpY W JIOTIONIHUTENFHBIX MOAYJeH pacumpenus. [loAkmoYeHne TepMHUHAIBHBIX PE3HCTOPOB
MEXMOJIYJIBHBIX WHTEPPEHCOB CBS3M OCYIIECTBISETCS COOTBETCTBYIOIIUMH TEPEKIIOYATEIIIMU
«BUSY».

Tak >xe Ha JIUIEBON TaHENW HAXOMATCA JBAa CIYXEOHBIX JBYXIIBETHBIX CBETOJIMOJA
CONNECT u SYSTEM, kHoIKa Tiepe3arpy3Ku  JiBa C1y»)eOHbIX mepexmrouarens SW1-1, SW1-2.

Jlist jocTymna K rmeyaTHOM TiaTe MOyl HEO0XOIMMO OTKPYTHTh 4 BUHTa M3 1o yriam Kop-

nyca. BHenHuii Buj niaatel MOy sl IPEACTABICH Ha PUCYHKE 2.



BHUMAHHUE!!! PA3ZBOPKA MOAVJIA JAOIIYCTHMA TOJIBKO [IIPH
OTKIIOYEHHOM IIUTAHUHU

. L~

== [EEEEE B
Jlxamnep BCTPOEHHOTO ot st

bootloader'a

Joxamnep

MTHEBOI GaTapeu Pazsem UART mnst mpommBku

1epes BCTpoeHHbIH bootloader
Wuaukatop nutanus 5B

[=]
§ g Jlutuesas Garapes
Pazwem nmporpaMMupoBaHus oo § (m]
W OTHALKH \@LB
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o) oo
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oo

Pucynok 2. Bueurnwuii BUg MOIyJIIsl, KPBIIIKA CHSTA.

Ha BepxHel cTOpoHE NIe4aTHOM IIJIaThl PACIIOJIOKEHBI:

- nurtueBas Oatapeiika tunopasmepa CR2025 ans nuranus RTC u coxpaHeHus 3amaH-
HBIX HAaCTPOEK;

- JpKamrep JUTHEBOM OaTapeu;

- pa3beM IS MPOTrPaMMHUPOBAHHS U OTIIAIKU KOHTPOJLIEPa;

- CBETOJMOHbBIE MHMKATOPHI MUTAIOIIUX HATPSKEHUH;

- pasvem UART s mpoIiBKY KOHTpOJLIepa uepe3 BctpoeHHbIi bootloader;

- JpKammep JUIsS akThBaimk BctpoeHHoro bootloader’a (mis axtuammu bootloader’a
HE0O0XO/IMMO YCTaHOBHTD JTAHHBIHN JDKAMIIEp M Ha)KaTh KHOIIKY «I€Set», Mo OKOHYaHUHU
MPOIIMBKH HEOOXOJMMO CHSTB JDKaMIIEp ¥ CHOBA Ha)XKaTh KHOIIKY «IeSety);

Tak e Ha BepXHEHl CTOpPOHE IUIAThl PACHOJIOXKEHBI KOHTPOJIbHBIE TOUKH JAJISl JUArHOCTUKU
paboTocrocoOHOCTH MOay . bonee mompoOHOE omrcaHue KOMIIOHEHTOB M KOHTPOJIBHBIX TOUYEK ISt

TMAarHOCTHUKU CMOTPH B paszzene 12.3.



4 KOHOUT'YPAIIUA

Kondurypauus moxyns 3agaercst udpom BUaa:

1 2 31 32
BRIC-DI-16 |- |V |-| 0 1

l 1 Ha3sBanue KOHTpoILIEpa
2 Tun pa3beMHBIX KIIEMM
A - Kiemmbl BUHTOBBIE pa3beMHBIE
V - Kuemwmsl push-in pasbeMHbIe BEPTHKAIBHOE PACIIONIOKCHHIE
H - Kiemmsr push-in pazbeMHbIe TOPU3OHTAIBEHOE PACTIONOKEHHE

3 Hudpossie Bxoxas! (DI)
3.1 Bxox COM / Bxox DI
0 - COM = GND / cyxoit KOHTaKT, OTKPBITBIN KOJLIEKTOP
- COM = DIPWR / cyxoif KOHTaKT
2 - COM = GND / nocr. HanpsioxkeH#e
3.2 Uctounuk nutanus DI
0 - BHenmHwmit (¢ raabBaHUICCKONM U30JISIIHCH)

- BcerpoeHnHslii (¢ ranbBaHUUECKON U30JISLIUEN)

MPUMEP: BRIC-DI-16-V-01
Monyib ¢ BepTUKaIBHO pactoyiokeHHbIME kiteMMamu; DI_COM = DI_GND, tun BxomHOTO

CUTHAJIA - CyXOM KOHTAKT; NCTOUHUK NuTaHus DI BcTpoeHHBIH.



5 KOMIIVIEKTHOCTbD

Tabmuua 2. KoMmiekTHOCTh

Ne i/ Haumenosanue O0o3Hauenue Komn-Bo

Mopyns paciupeHus

1 JIMCKPETHBIX BXOJI0B CHC 1.001.005 1
BRIC-DI-16

2 [TacriopT CHC 1.001.005 IIC 1

g | PyoBOICTBO 1O OKe- CHC 1.001.005 P *
TTyaTaruu

4 CoequHUTEIb MEXMO- CHC 2.001.001 1

TyJbHBINA SOMM

* TlocTaBnseTcs Ha MAPTUIO U3ICITHIA




6 CIIEHUAJIBHBIE PEXKUMbI PABOTbI
Jlnst ympaBiieHHsl CTIEUaTbHBIMU PeXUMaMU paObOThl MOIYJSl HA JHMIIEBOH MaHENIH IMpeay-
CMOTpEH JIBYXKJIAaBUIIHBIN nepekogyarens SW.

Ta6ymma 3. CriennanbHble peKUMBI PA0OTHI KOHTpOJIEpa

SW-1 SW-2 Pe:xxumbl padoTsbl

ON ON 3amyck caMoJIMarHOCTHKHA KaHAJIOB BBOJIa-BBIBOJIA

ON OFF COpoc mapaMeTpoB KOHTPOJIEpa K 3aBOJICKIMM HACTPOHKaM

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 naxarte kHonky RESET. Ilocne nepe3arpy3ku HauHETCS TECTHPOBAHUE
KaHaJIOB.

CHauaza nocie[0BaTesIbHO 3aropsITCs U MOracHyT BCe MHIMKATOPHBIE CBETOIUO/IbI TECTHPY-
eMoro 6Jioka — Ha 3TOM JTale BHU3YaJlbHO MOXKHO OOHAapYyXHTh HEUCNpaBHbIE cBeToaAMOnbl. [lanee
HAYHETCS MarHOCTUKa KaHAJIOB TECTUPYEMOTO OJIOKa — Ha 3TOM JTale WHAMKATOPHBIC CBETOIHOIBI
MOTYT XaOTHYHO WJIM CHHXPOHHO MHTaTh. [10 3aBepIIeHnu TeCTUPOBAHHUS WHANKATOPHBIE CBETOIMOIBI
pabouyuX KaHAJIOB 3arOpsTCS.

UYepes 2 cekyHJIbl MOCE 3aBEPLICHHUs TECTUPOBAHUS MOCIEIHEro 0J0Ka BCe MHAMKATOPHBIE
CBETOAMO/BI TToracHyT. Ilocie 3Toro Heo6X0IMMO BEpHYTh KOHTPOJUIEP B HOPMAJIBHBIN PeXUM pabdo-
161 SW-1 > OFF, SW-2 > OFF.

6.2  Copoc napamMeTpoB K 3aBOJICKHM HACTPOIiKaM

Jlnst cOpoca K 3aBOACKMM HacTpoiikaM HeoOXOAMMO Ha paboTarolieM MOAayJe B HOPMaJIbHOM
pexxuMe paboThl TiepeBecTH coctosHue nepekimodatened B SW-1 > ON, SW-2 > OFF u Haxartb
kHonky RESET. Ilocne mepe3arpy3ku HEOOXOAUMO BEPHYTh MOAYJIb 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 HEOOXOIUMO MOJAKIIOUUTH MOJYJIb IO MEXMOAYIbHOW IMIMHE K MAster-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 CBHUJETEILCTBOBATh 0 Haymunu oomeHa mo CAN-unrtepdeticy. BozmoxHo, moHa-
NOOUTCS TIepe3arpy3uTh IIIaBHbIM KOHTpouiep. s KOppeKTHOro oOMeHa TepMUHAIIBHBIA 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.

10



7 JUCKPETHBIE BXO/1bI

JuckperHble Bxonabl KoHTposuiepa DI mpegHasHaueHbl Uisl MOAKIIOYEHUS JATYMKOB THUIIA
«CYXOM KOHTaKT», «OTKPBITHIH KOJJIEKTOP», «IIOCTOSHHOE HampspKkeHue». B mro6oit koHburypanuun
oOecrnieunBaeTcs rajlbBaHMUECKas N30JsIus KaHasioB DI oT BHyTpeHHEN cxeMbl KOHTPOJLIEPA.

JIro60it karan DI moxxet paboTaTh B pe)KMME CUE€TUMKA W/WJIM YaCTOTOMEpAa U HACTPaUBACTCS
UHIUBUAYAIIBHO.

B koHTpomiepe nMeercss cxema caMOJAMAarHOCTUKH, IO3BOJIAIONIAs IPOBECTH TECTUPOBAHUE
KaHAJIOB B PEXXHMME CUYETa, YaCTOTOMEPA U OTOOPaKEHHUS JIOTHYECKOTO COCTOSHUS MPH J1t000i KOHDU-
ryparum.

7.1 IMoak/Il0ueHNe TATYNKOB U BHYTPeHHee ycTpoiicTBO kaHaioB DI

Ha pucynkax

a) 0)

Pucynok 3
a) 0)

Pucynok 3 - 5 n300pakeHbl CXEMBbI MOAKIIOYCHUS PA3IHMYHBIX JATYMKOB M KOH(PHUTYpaIUH

MOJTYJIS.

Pucynok 3. [ToakimtoueHrne aTurKa TUIIA «CYXOH KOHTAKTY,
a) kondwuryparwus 3.1 =0 (COM = GND)
0) xoupurypanus 3.1 =1 (COM = DI PWR)

11



Jlaruux DI X t¥ : (
I ? { DL )

Pucynok 4. IlogknrodeHue JaTunka TUIIA «OTKPBITBIA KOJUIEKTOPY,
koHdurypamus 3.1 =0 (COM = GND)

ITopknroyeHrue JATYMKOB THUIIA ((CYXOﬁ KOHTAaKT» H «OTKpLITBIﬁ KOJIJICKTOP>» BO3MOXKHO KakK
IIpu BCTPOCHHOM, TaK 1 BHCITHEM MCTOYHUKC ITHUTAHUS. HaprI)KCHI/IG IHUTaHus BCTPOCHHOI'O UICTOYHH-

ka 24B. Jluana3oH HanpspKeHUM NUTaHUS OT BHelIHero ucroynuka 10 — 30B.

r———————————
| VCC
DI PWR I b
o \

\
\
[ ‘ ”
| Merowanc [10.30v]— DIGND
MHTAHHA GND

Pucynok 5. [TonkiroueHne naTyuKa TUIA «[IOCTOSSHHOE HAPSHKEHHUEY,
koH(purypamus 3.1 =2 (COM = GND), 3.2 = 0 (BHemHu#t uctTouHuk nutanus DI)

[TogkmroueHre JaTYMKOB TUIA «IOCTOSHHOE HAMPSKEHNE)» BO3MOMXKHO TOJBKO MPU UCIIOIb30-
BaHWU BHENTHETo ucToyHnka nmutanug 10 — 30B.
YPpOBHU HaNpsIKEHU:
- gor.0 0...7B
- gor. 1 20...30B
7.2  PabGora B peskuMe cHUeTYMKA M YACTOTOMEpPa
JIro6oit kanan DI moxxer paboTaTh B pekMMe CueTYMKA W/UIM YacToToMepa. MakcumalibHast
4acToTa Ciaea0BaHus UMITYJIbCcoB 10 k', MUHUMaNIbHAS JUTMTEILHOCTh UMITYJIbca 10 MKC.
He pexomenayetcs nmogaBath curHaisl ¢ yactotoi Beime 100 ' 6onee uem Ha 4 kanana DI
OJIHOBPEMEHHO.

7.3  Hactpoiika kanamaos DI

12



Jlst kaxaoro kanaia DI mocTymHbl cienyromuye napameTpsl JUisl HACTPONKH:

Ta6smma 4. [Tapamerps! aiisa HacTpoiiku DI

3HaueHue 1o
[TapameTtp Huanazon Onucanue
YMOJTYaHHUIO

JnurensHocTh uMnysbea (1 ex. = 10
MKC). IMITyJIbChI, ITTUTEILHOCTD KO-
Noise Filter 10 10-65000 | ropeix MeHblie yem 3HaueHuEe NoOise
Filter e 6yayt oOpabarbiBaThCst KOH-
TPOJUICPOM.

Bpewms B mc. Ecniu B TedeHue 1aHHOTO
10000 1 000 — BpPEMEHU HE ObUIO HU OJTHOTO UM-

1 000 000 000 | mynwca, 3HAUEHHUE YACTOTHI OOHYIIS-
eTCst

Pulseless time

®ar. YcTaHoBKa JaHHOTO (hiiara
BKJIFOYAET PEXKUM TO/ICUETa UMITYJIb-
coB. MakcuMalibHOE 3HaueHue 65536,
110CJIe KOTOPOro CYETYUK OOHYIIAETCs

Counter Ha Ha/ Her

@ar. YcTaHoBKa JaHHOTO (hiiara
BKJIFOYAET PEKUM H3MEPEHUS YacTO-
Frequency measure Ha Ha/Her ThI BXOJHBIX UMITYJIECOB (B TaHHOM
PEKHME PEKUM CUCTUYMKA BKITFOUALT-
Csl aBTOMATHUYECKH)

7.4  Onucanue anropurma padorsi DI

Pexum oToOpakeHns JOrM4ecKOro COCTOSIHUS

B pexume oroOpakeHHs TOTHYeCKOro cocTosiHUs kaHanbl DI onpammmBaroTes ¢ pukcupoBaH-
HOH 4acTOTOM, U pe3yNbTaThl 3alIUCHIBAIOTCA B COOTBETCTBYIOLIUNA PETUCTP.

Pexxum noacyera UMnynbcoB

B pexxume nmojacuera umnynscoB kaHaisl DI pabortaroT B pexxume npepbiBanuid. [lo nepente-
My (DPOHTY UMITyJIbCa 3aITyCKAETCs] MUJUIMCEKYHIHBIA TaiiMep, U3MEPSIOMNN JTUTEIbHOCTh UMITYJIb-
ca. Jlanee eciau 3HaueHue TaiiMepa Oosbine mapamerpa Noise Filter, 3Hauenue cueTynka COOTBET-
CTBYIOILIETO KaHaJla MHKPEMEHTUPYETCA.

Pexxum wactoTomepa

B pexume gactoromepa kanansl DI Tak sxe pabotaroT B pexkume npepbiBanuid. [1o nmepennemy
GpoHTY UMIyNbCa 3aMycKaeTcss MUJUIMCEKYHAHBINA TaiiMep, U3MEPSIIONIUNA JTUTENBHOCTh HMITYJIbCA.
Janee ecnu 3HayeHue TaiiMepa Oosbine mapamerpa Noise Filter, 3HaueHne cueTunka COOTBETCTBYIO-
HIero KaHaja MHKpeMeHTHpyeTcs. OTHOBPEMEHHO ¢ TaliMEepOM JJIMTEIbHOCTH UMITYJIbCa 3aIlyCKaeTcs
BTOPOIl Taiimep, U3MePSAIOLIUI MTEPHOJ] CIETOBAHHS UMITYJIBCOB (BpeMsl MEX1y epeTHUMHU (pOoHTaMU
COCEIHUX MMIYJbCOB). Jlajee BBIUUCIAETCS MEPUOl U3MEPEHHsI YacTOThl, B T€YEHHE KOTOPOro Habe-
percst 100 ummynscoB. Ecnu mepuoa u3MepeHUs: 4acTOThl MOMy4Ymiics O0ombine 1 ceKkyHIbl (4acToTa
menee 100 I'm), To mepuos u3MepeHus ycTaHaBIUBaeTcs paBHbIM 1 cekyHne. [lo okoHUaHum nepuoa

HN3MCPCHUSA I1apa 3HAYCHUH — JJIUTEJIIBHOCTD MIEPUOJAa U KOJIUYCCTBO MMITYJIBCOB 34 3TOT IEPUOMI I10-

13



MenraroTes B Oydep BEIOOpKH. 3HaUE€HHE YaCTOTHI JIJIsi CUTHAJIOB ¢ yacToTtor 6onee 100 ' paccunTsi-
BaeTCsl 10 METOJY CKOJIB3SILEr0 CPEIHEro C UCIOJIb30BaHUEM S5 BHIOOPOK. 3HAUEHUE YaCTOTHI JJIS
curHanos ¢ yactotoi ot 1 no 100 I'n paccunteiBaercs 1o 1 BbIOOpKE, MpUYEM AJIsl BBIYUCICHUS HC-
II0JIB3YETCS] BPEMSI MEXAY IEPBBIM U MOCIEAHUM UMIIYJIbCOM. 3HAUEHHUE YaCTOThI JJIi CUTHAJIOB C Ya-
crotoii MmeHee 1 I'y paccunThiBaeTcs mo 1 BEIOOpKE, copepxanie | UMIyJIbe U BpeMs MEXIY COCell-

HHUMH UMITYJIbCAMU.

T, < lcek

a)

v
N; =100

T, > lcex

6)

N,

T, > lcex

v
LM,

Pucynok 6. AnroputM pacueTra 4acTOTHI JIJIsl Pa3HBIX YaCTOT
a)f>100T1, 6) f<100 'y, B) f<1Tln

Tak xak nepuoa u3MEpeHUA paCCUYUTBIBACTCA C KAXKIABIM HOBBIM UMITYJIBCOM, ITPOUCXOOUT aB-
TOMAaTHU4YCCKada HOI[CTpOfIKa nepuoaa U3MCPECHUA " OOHOBJICHUS 3HAYCHHUS YacTOTHL. Eciu B TeueHme

Bpemenu Pulseless time He ObLIO HE OJJTHOTO UMITYJIBCA, 3HAUCHUE H3MEPEHHON YaCTOThI OOHYJISCTCS.
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8 MEXMOAYJbHOE COEAUHEHUE

MexxMmoyapHas IIWHA MIPeIHa3HaueHa 171 O0BEIMHEHUS KOHTPOJUIEPOB U JJIs TTOAKIIFOUSHUS
MOJIyJIeH pacIIUpEeHHs B MpeesiaX OJJHOTO MOHTaXHOTO ImKada. Tak ke BO3MOXKHO MUTAHUE 110 MEXK-
MOJIYJILHOH MIMHE A0 8 YCTPOUCTB (MaKCHMAaIbHBINA TOK 10 SA). MexxMoayapHas IIMHA HE 00ecredu-
BaeT rajbBaHUYECKON U3OJISIINHU.

MexMoayIbHOE COCIMHEHHE OCYIIECTBIISICTCS C TOMOIIbI0 nuiekda amuHoi SOMM, mocTaB-
asiemoro B komruiekre. [1lneiid Oonpiiel AMHBI 3aKa3bIBAE€TCS OTACIBHO.

Co cTOpPOHBI HEMOAKIIOYEHHOTO HuIeH(a COTIacyromue pe3ucTopsl (TEPMUHATOPHI) MEKMO-
IyJIbHBIX UHTEp(ENcOoB MOKHBI ObITh MOAKIIOYEHBI COOTBETCTBYIOIIUMU MEPEKIIIOYaTeNIIMU (CM.

pazzen 0).

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

PI/ICYHOK 7. PacinHOBKAa MCKMOAYJIBHOTO pa3beMa

Knemmbr PWR n GND Ha MeXMOIYTBHOM pa3beMe U OJHOMMEHHBIE KJIEMMBI ITUTAHUS KOH-

TPOJIIEpA COEANHEHBI HAMIPSIMYIO.
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9 MEPBI BE3OITACHOCTH

9.1  Bce paboThl IO MOHTaXy, HaTaJKE U TEXHUICCKOMY OOCITY>KUBAHUIO MOJYJICH JOJIK-
HBI BBITIOJIHATHCS CICIHATUCTAMH, U3yYUBIINMH TEXHUYECKYIO JOKYMEHTAIUIO, KOHCTPYKIIUIO, OCO-
OCHHOCTH MOJYJIS, a TAaKXKe JNEHCTBYIOIINE CTPOUTEIHHBIC MPABUJIa U HOPMBI, U HMEIOIIUMHU COOTBET-
CTBYIOIIYIO KBJIM(UKAIIMOHHYIO TPYIITY [0 TEXHUKE OE30MMaCHOCTH.

9.2  Moaynab CKOHCTPYHUPOBAH U U3TOTOBJIEH TAKMM 00pa3oM, 4TO B HOPMAJIbHBIX YCIIOBHU-
X W TP IKCIUTYaTallMd COTJIACHO JOKYMEHTAIIMH M3TOTOBUTENS, MPU BO3ZHUKHOBEHUH HEHCIPABHO-
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 «Cucrema cranmapToB Oe3omnacHocTu Tpyna. M3genust snexTpo-
texHuuyeckue. O0mme TpedoBaHus 0€301MacHOCTHY - Kitace 3amuThl |1;

- TP TC 020/2011 «2nekTpoMarHuTHasi COBMECTUMOCTh TEXHUYECKHUX CPEICTB.

16



10 MOHTAX
Monyns ycranasnuBaercs Ha DIN-peiiky tuna TH-35, npoduis koTopoii n3o0paxeH Ha pu-

cyHKe 8.

g5
N
N 75

N

Pucynox 8. IIpoduns DIN-peiiku tuna TH-35

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

Jlisl yCTaHOBKM MOJYJIi HEOOXOJIMMO CHayajla Ha/laBUTh HAa BEPXHUHN MOANPYKUHEHHBIN BbI-
CTYH KJIUIICHI, TIOCJIE YEro 3aIlEIKHYTh HUKHHUH BBICTYII.

Jlnist cHATHS MOy HEOOXOAMMO CHavaja HaJaBUTh HA BEPXHHMA MOANPYKUHEHHBIH BBICTYI

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

l

Pucynok 9. ITops10Kk yCTaHOBKH M CHATHSI MOJTYJIS

a) YCTaHOBKa; 0) CHATHE

17



11 OBHOBJIEHME 110

Jnst ooHoBnenust [10 HE0OX0AMMO YCTaHOBUTH MepeMbIuKy «D0ot_keyy, pacmonoxkeHHyo ¢
00paTHOW CTOPOHBI IIATHI MOAYJS. J{JIsl TocTyna K mepeMbluke HeoOX0AuMO pa3o0parh MOIYJb CO-
rimacHo 1. 12.1. Jlanee moxath muTaHWE HA MOAYJh U MOJKIFOUYUTRECS K MOYIO 1o uHTepdeiicy USB.
[To ymo4anuto mpu noakiatoueHun yepe3 uarepderic USB IP-anpec: 172.16.2.232.

[Tocne 3aBepuienust oOHoBnenus 110 HeoOXxoauMo yOpaTh MEpeMblYKy BO H30eKaHUE He-
npeaHaMepenHoro n3mMenenus [10 momyss.

11.1 3arpyska HoBoii Bepcuu I1O

st ooHoBnenus 110 3aiigute Ha riaBHyro WEB-crpanuny momyns. Haxmure Ha KHONKY
«Enter Passwordy» u BBeauTe mapospb (mapoiib mo ymondanuio «bricy). Jlamee HakMHTE Ha KHOTKY
«Download OS» u BeiOepuTe 3anpammuBaemblii ¢aiin. [Tocie Haxarus kHonku «Downloady moxmu-
TeCh OKOHYaHus 3arpy3ku. [locne nosBnenus vaanucu «Download done» mepexon Ha riiaBHYO CTpa-

HUILY TPOU30UIET aBTOMaTH4ecku yepe3 10 cekyH.
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12 TEXHUYECKOE OBCIYXKNUBAHUE U PEMOHT
Bce paboTel mo Hanagke ¥ TEXHHYECKOMY OOCITYKMBAaHHIO MOJYJCH JTOJIKHBI BBITOJIHATHCS
CHENHATNCTAMH, U3YYMBIIMMH TEXHUYECKYIO JTOKYMEHTAIUIO, KOHCTPYKIIUIO, 0COOCHHOCTH MOIYJIS, a
Tak)Ke JIEHCTBYIOIINE CTPOUTEIILHBIC MTPABUIIa M HOPMBI, U UMCIOIIIMMH COOTBETCTBYIONIYIO KBATH(HU-
KallMOHHYIO IPYIMIY MO TeXHUKE 0€30M1aCHOCTH.
12.1 Tlopsiaok pa3dopku MOIYJIst
Paz6opky Mozynist crieayeT MpOU3BOAUTE TOJIBKO MPU OTKIFOYEHHOM MTHUTAHUH.
Cxema paszbopku npejacraBieHa Ha pucynke 10.
1. Otkpyrutsh 4 BUHTa OTBEepTKOM PH;
2. CHSATH JIULEBYIO KPBIIIKY;
3. OTKpyTHTb 4 CTOWKH TOPIIEBOM rooBKoH Ne5,5;
4. CHsTh IEYATHYIO IUIATY KOHTPOJUIEPA.

COopka ocymiecTBisieTcs B 0OpaTHOM MOPSAKE.

s
BB gy & 041 o2 1

PHE GUD 0000 0000

ggaa@%mﬁ@

o 0000 0000

7
PHR GND come 1 2% com & 3 &

HOU AN

Pucynox 10. Cxema paz00opku MOIyIIst
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12.2 BusyajabHblil 0cMOTP

Buytpu Moayns He HOMKHO OBITh MOCTOPOHHUX MPEIMETOB, Ipsi3u, HaceKoMbIX. Ha meuat-
HOW TIaTe He JOJDKHO OBITh MOTEMHEHHM, CIIEIOB MEperpeBa, OCTaTKOB (UI0ca, CIEA0B KOPPO3UH U
BUJIUMBIX MOBpEeXKIeHUH. JlomyckaeTcst Hanuuue JISTKUX pa3BOJIOB Hepaca Kak pe3ynbTaTta OTMBIBKU
MEYaTHBIX IUIAT MPH MPOU3BOJICTBE WM MTOCIIE PEMOHTA.

CepuliHblii HOMEP Ha ITUKETKE NMEYaTHOW IUIAThI JOJDKEH COBIAJATh C CEPUMHBIM HOMEPOM
Ha ATUKETKE KOopIyca.

DNEeKTPOIUTUYECKHE KOHIEHCATOPhl Ha OOpaTHOW CTOPOHE IIaThl HE JOJDKHBI ObITH Aedop-
MHPOBaHBI (B3yTHE BEpXHEH YacTH).

12.3 TIIpoBepka neneii nuTaHus

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

3anuTaTh KOHTpOJUIEp MOCTOAHHBIM HampspkeHueM 10...30 B. Ecnu xondurypanus Momyns
IpeJIoiaraeT UCIOJIb30BaHUE BHEUTHETO UCTOYHHKA TUuTaHus ajs 6ioka DI, HeoOxoaumo 3anurare u
ero (DI_PWR, DI_GND). [lormyckaeTcsi B paMKax MPOBEPKH 3aMUTaTh BCE OT OJJHOTO MCTOYHHUKA ITH-
taHus. Bce MHIUKATOPBI MUTAHKS TOHKHBI 3aropeThes (CM. PUCYHOK 2).

MynbTUMETPOM U3MEPUTH HANPSIKEHHs] B KOHTPOJBHBIX TOYKAaX IUIaThl. PacnonoskeHue KoH-
TPOJBHBIX TOYEK MOKa3aHO Ha pucyHke 11.

Tak kak B MOJyJe pealn30BaHa TaIbBAHUYECKAsl W30JIAIINSI, KOHTPOJbHBIE TOYKU HEOOXOIH-
MO U3MEpPATh OTHOCUTEIBHO «COOCTBEHHOI» I'aJIbBAHUYECKU M30JUPOBAHHON «3eMiin». JlomycTuMbIi

YpOBEHb 3HAYCHHUIA MIPUBE/ICH B TAOIHUIE S.

di_pwr
di_pwr ok
5
vbat g5 EE
5V | ceta By
33V | Ve
pwr
pwr_ctrl

PI/ICYHOK 11. Pacnonoxxenue KOHTPOJIBHBIX TOUCK MMUTAaHUSA

(mst orater Bepeun VO)
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Tabmuia 5. 3HaueHus HaNPsHKEHUH B KOHTPOJIBHBIX TOUKAX

KonTposbHasi | OTHOCHTEIBLHO
JonmycTumble 3HAYEHHSA
TOYKA 4ero u3MepsiTh
owr GND 10...30 B (m0omKHO COOTBETCTBOBATH HAIPSHKCHHUIO TTUTA-
HUST)
pwr_ctrl GND 1...3 B (pwr/10)
+5V GND 4,95...5,05B
+3.3V GND 3,25...3,35B
vref DI_GND 2,494...2,506 B
vbat GND 1,8...3,6 B
di_pwr_ok GND 3,0...3,3B
10...30 B (mpu uCHOJb30BaHUU BHEIIHETO HCTOYHHUKA
MUTaHUS JIOJDKHO COOTBETCTBOBATH HAIPSDKEHUIO IMUTA-
di_pwr DI_GND Hus 0s10Ka DI)
24...26 B (pu MCTIIOJb30BaHUU BCTPOCHHOT'O MCTOYHUKA
MIUTaHUS)
12.4 HauboJiee 4yacTble MOJOMKH U HEMCIIPABHOCTH

Crncox Hanboee YacThIX MOJIOMOK U HeHCHpaBHOCTeﬁ IIPpUBCJCH B Ta6J'II/II_Ie 6.

Tabmuna 6. Hanbosee 4acTpie TOJIOMKA ¥ HEUCTIPABHOCTH

HeucnpaBHocTh

Bo3mo:xnas NnpuinHa

Pemenne

Moaynb HE BKIIOYAETCS, CBETOIU-
OJIbl HE TOPAT, UCTOYHUK [TUTAHUS
YXOJHT B 3aIUTY

[lepenyTana noyisipHOCTb MUTA-
HUS Ha KJIEMMaxX KOHTpOJIIepa

[ToMeHSTh MecTaMH TIPOBOJIA
Ha kiremmax PWR u GND

Monynbs HE BKITIOYAeTCs, CBETATCS
ceeroanobl «<PWR» 1 «+5Vy»

KopoTkoe 3aMblkaHu€e B LieNN
+3.3V

Haiitu 1 3aMEHHUTD 2JIEMEHT,
BBILIEIIUN U3 CTPOSI

Moaynb He BKIIIOYAETCS, CBETUTCS
ceeroanon «PWRy

KOpOTKOC 3aMbIKAHUEC BCTPOCH-
HOIr'0O UICTOYHHKA IraJIbBAHNYCCKHU

M30JIMPOBAHHOIO MUTaHMS OJIOKa
DI

3aMeHUTH BBILIEOIINN U3
CTPOS UCTOYHUK TaJIbBAHU-
YECKH U30JIMPOBAHHOTO M-
TaHUs

KopoTkoe 3aMbIkaHu€e B LieNN
+5V

Haiitu 1 3aMEHUTD 2JIEMEHT,
BBIIEIIUN U3 CTPOSI

Moy BO3BpaIaeTcst K 3aBojI-
CKHUM HacTpoiikaM nociue copoca
U TaHHS

He ycranosnen mxamnep VBAT

Ycranouts mxamnepVBAT

[TepexirouaTenu B peskumMe
cOpoca K 3aBOJICKUM HaCTPOii-
KaM

IlepeBecTn MOy b B HOP-
MaJbHBINA PEKUM pPabOThI
(cMoTpw 11. 6)

Hanpsoxenue 6atapeu (vbat)
Hmxke 1,8B

3aMeHUTh JIUTHEBYIO OaTa-
pero

Monynps NOAKIIOYEH K KOHTPOJLIE-
pY, HO OOMEH OTCYTCTBYET

He BxroueHs! TEPMHUHAJIbHBIC
PE3UCTOPHI

BxtounTs TepMUHATBHBIC
PE3UCTOPBI MEKMOYIbHON
TITUHBI

Ha monyne ycranosieH Hemnpa-
BWJIbHBIN aJpec M0 MEKMO1YIIb-
HOU IIWHE

[TomyuuTs HOBBI anpec B
COOTBETCTBHH C 11.6.3
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13 MAPKHPOBKA
IIpu u3roroBieHnn Ha OOKOBYIO CTOPOHY KOpITyca KOHTPOJUIEpA HAKJIEUBAETCS 3TUKETKA, CO-
JieprKalas Cciaeyrole CBeICHUS:
- HAaMMEHOBAHUE MOJYJIS;
- KOH(Urypaunus MoayJis;
- HAMMEHOBAHUE NPEANPUATUA-U3TOTOBUTEIS;
- HalpsDKEHHE NMUTaHUs;
- pabouas Temreparypa;
- KJIACC CTEIICHM 3allUThI;
- TEXHUYECKHE YCIIOBUS;
- Bepcus;
- CEpUIHBIA HOMEP U3JENNS;

- 3HAK COOTBETCTBMS 00A3aTENLHOU CepTH(bHKaHHH.

MIK «BRIC» Muranme: 10-30VDC/1A
BRIC-1601-402-8FF0-1-2-0 Pa6. remn.: -40...+80 °C
000 «CH3MA-CEPBUC» CreneHe 3awure: IP 20
CpnenaHo B Poccuu

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 12. Dtukerka
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14 YIIAKOBKA

141 Mopynb ynakoBbIBa€TCs B Tapy U3 roppUpOBAHHOTO 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, BXOJIasi B KOMIUIEKT NOCTaBKU MOMENIAETCS B IOJUATUICHOBBIN
HaKeT.

14.4 Mopyab COBMECTHO C IOKYMEHTALIMEH YIIaKOBBIBACTCS B TPAHCIIOPTHYIO Tapy.

145 Ha tpaHcniopTHOH Tape NOJDKHBI ObITh HaHECEHbl MAHUITYJSLMOHHBIE 3HAKU B COOT-
BercTBuM C¢ TpeboBanusmu 'OCT 14192: «BEPX», «OCTOPOXHO. XPVYIIKOE», «bEPEUb OT
BJIAT».
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15 PECYPCBbI, CPOKHU CIAYXKBbl U XPAHEHUS, TAPAHTUN
N3I'OTOBUTEJIA

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 et

15.4 TapaHTuiiHBIA CPOK 3KCILTyaTaluu 12 MecsueB co AHS OTIPY3KH.

15.5 TapaHTuiiHBIA CPOK XpaHEHUS 6 MECALIEB C MOMEHTA U3TOTOBJICHMS.

15.6 TapanTmifHBIA PEeMOHT TPOBOAUT mpeanpusaThHe uszroroputenib 000 «CHOMA-
CEPBHUC».

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

MMPOU3BOAUTHCA NPCANPUATUEM-U3TOTOBUTCIIEM 11O OTACIIBHOMY JOTOBOPY 3a CUCT IIOJb30BATCIIA.
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16 TPAHCIIOPTUPOBAHUE

16.1 Moaynp momyckaeTrcs TPAaHCIOPTHPOBATH JIFOOBIM BHJIOM TPAHCIOPTA MPU YCIOBUU
3aIUTHI OT MPSIMOTO BO3IEHCTBHS aTMOC(HEPHBIX OCAIKOB U IBLIH.

16.2 YcnoBus TpaHCHOPTUPOBAHUS MOAYJEH B YaCTH BO3JCHCTBUS MEXaHHMUYECKUX (haKTO-
poB - C mo I'OCT 23216.

16.3 Moaynu JOMKHBI XPaHUTHCS B 3aKOHCEPBUPOBAHHOM BHJIE WM B OPUTMHAIBHOU
YIIaKOBKE U3TOTOBUTEINS B CYXHX OTAIUIMBAEMBIX CKJIAJICKUX TOMEIICHHUSX.

16.4 Cpok xpaHeHHS HE JOJDKEH MPEBBIIIATH 6 MECSIIEB.
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17 YTUJIN3ALOUA

17.1 Mopaynb u MaTepuaibl, UCIIOJIb3YEMbIE IIPH U3TOTOBIEHUHU, HE NPEACTABISAIOT 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 PaMalliOHHO-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-
BBITSOKHOM BEHTWISILIMU paOb04MX MOMELCHUH JAO0JKHBI COO0JaThes TPeOOBaHUS 110 OXpaHe IPUpo-
nbl cornacao 'OCT 17.1.1.01, T'OCT 17.1.3.13, ’'OCT 17.2.3.02 u I'OCT 17.2.1.04.

17.5 VYrtummzauus otxonoB MatepuanoB — coriaacHo CaunlluH 2.1.7.1322.
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