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HacTtosiliee pykoBOACTBO MO 3KcnfyaTaumMum npegHasHayeHo [Ans O3HaKoMmeHusi notpebutenen c
Ha3Ha4yeHneM, MOAEMSIMU, MPUHLUMNOM [EWCTBUSl, YCTPOMCTBOM, MOHTaXOM, SKCMnyaTtauuein U obCryxuBaHUEM
perynsTopoB-CUrHanu3aTopoB YPOBHA (B AanbHenwem 6nok PCY-31).

BHUMAHUE ! Mepen ucnonb3oBaHMeM 6Groka, NoXanymcra, 03HaKOMbTECb C
HacCToSALWMM PYKOBOACTBOM MO 3KcnnyaTauun npeobpasosaTtenen PCY-
31.

MpeHebpexeHne mepamn NPeaoCTOPOXHOCTU W Npasunamm
aKcnnyaTaumm MOXeT CTaTb ﬂpl/l‘-WIHOI7I TpaBMUpOBaHMA nepcoHana nnm
nospexaeHnsa obopynosaHus!

B cBA3M C MOCTOSHHOW paboToit MO COBEpLUEHCTBOBaHMIO
usgenus, MoBbllaloWed ero  HadeXHOCTb U yrydlalowen
XapaKTepUCTUKK, B KOHCTPYKLMIO MoryT  GbiTb BHECEHbI
HE3HaYMTENbHbIE U3MEHEHUS!, HE OTPaXKEHHbIE B HACTOALLEM U3OaHUN.

1 OnucaHue u NnpUHUMN AeNcTBUA

1.1 HasHauyeHue Onoka

1.1.1 bnok PCY-31 npegHasHayeH ANs KOHTPOMS WM perynupoBaHWs OOHOTO UMM HECKOSbKUX YPOBHEW
XugkocTten, obrnagaembix 3NEKTPONPOBOAHOCTbIO, B Pa3fnnyHbIX pe3epByapax, OTCTOMHMKAX U APYrMxX eMKOCTSAX Mpu
NMOMOLLM NOAKIOYEHHBIX K HEMY KOHAYKTOMETPUYECKNX AaTYMKOB YPOBHSI.

1.1.2 Bnok PCY-31 moxeT 6biTb 060pynoBaH uHtepdericom RS-485, paboTatowwem no npotokony Modbus
RTU w»n nossomsoowmMM KOHTPONUPOBaTb €ro napameTpbl npu nomowm BHewHero yctpouctea (MK,
MUKPOMPOLIECCOPHON CUCTEMBI YNPaBMNEHNS).

1.1.3 PCY-31 npegHasHayeH Kak anis aBTOHOMHOrO, Tak U AN CUCTEMHOro mcnonb3oBaHusa B ACY TI1, B
3HepreTunke, MeTannyprum, XMMmMYeCcKkon 1 Apyrux oTpacnsax npoMbILLIIEHHOCTMY.

1.2 O603Ha4YeHMe Groka npu 3akase U KOMMJIEKT NOCTaBKU

1.2.1 briok 0603Ha4aeTcs cregyowum o6pasom:

PCY-31-A,
roe:

A — Hanuune nHTepdenca B npudope:
0 — nHTepdelica HerT,
1 — nHTepdelic ecTb.

1.2.2 Komnnekt noctaeku 6noka PCY-31 npuBeaeH B Tabnuue 1.2.

Tabnuua 1.2 — Komnnekm nocmaeku 6rioka PCY-31

O603Ha4eHune HaumeHoBaHue Konu4yectBO
MPMK.468239.001 PerynaTtop-curHanusatop yposHsi PCY-31 1
MPMK.468239.001 NC Macnopt 1
MPMK.468239.001 PO PykoBoACTBO No akcniyaraumm 1*
236-332 Pblyar MOHTaXHbI 1
* - 1 ak3eMnnsap Ha nboe konnyecTso 6510KOB NPW NOCTaBKe B OAWH aapec

1.3 TexHM4YeCKMe XxapaKTepucTukmn 6roka

1.3.1 OcHoBHble TexHuyeckne xapaktepuctukn PCY-31 wn xapaktepuctnkum wuHTepdenca RS-485
npveeneHsl B Tabnumuax 1.3.1 1 1.3.2.

Tabnuya 1.3.1 — TexHu4Yeckue xapakmepucmuku PCY-31

EonHuuya
HasBaHue napameTtpa 3HauveHue
M3MepeHusi
1. KonmyecTBo KaHanoB KOHTPONS YPOBHS T. 3

- KoHOykToMeTpuyeckmne 4aTuymku ypoBHS
(KoHTpONUpYytoLWMe cTeneHb
3MEKTPONPOBOAHOCTU cpeabl),

- MEXaHUYeCKNE KOHTaKTHblE YCTPOWCTBa

2. BxogHown curHan
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[MpodomkeHue mabnuyp! 1.3.1 — TexHuyeckue xapakmepucmuku PCY-31

-0oT 0 kOm go 1.7 kKOm
-0oT 1.7 kOM go 17 kKOm

3. [InanasoH 4yBCTBUTENbLHOCTM CMrHanusaTopa KOm - o 17 KOMm 0 170 KOMm
-0oT1 170 kOm o 1.7 MOM

4. HanpsixeHne nuTaHusa 4aT4UMKoB YPOBHSA B He 6onee 10 (10 Nw)

5. Konn4yecTtBo BbIXOAHbIX pene LUT. 3

6. MakcMmanbeHbI KOMMYTUPYEMbINA TOK
Ka)kgoro Bblxoaa

7. MakcumarnbHoe HanpsiKeHue KoMMyTaumm
nepeMeHHOoro (encTByoLLee 3HaYeHme) Toka

A He 6onee 16

He 6onee 250

8. HanpsixeHvne nutaHus B 220

9. MoTpebnsiemas MOLHOCTb B-A 4

10. MabapuTHble pa3mepsbl (BxLXI) MM 145 x 120 x 80
11. Macca K He 6onee 0.7

Tabnuya 1.3.2 - TexHuyeckue xapakmepucmuku rnocnedogamenbHo20 uHmepgetica RS-485
EavHuua

HasBaHue napameTpa 3Ha4yeHue
M3MepeHusi
1. KonnyecTtBo npnbopoB LT. [o 32 Ha ogHOM cermeHTe
2. MakcumanbHas gnuHa NuHUWM B npegenax
A pea M [o 1200
O[JHOTO CErMeHTa cetu
3. [lnanasoH ceTeBblX aapecoB 0-255
4. Bug kabens Butasa napa, skpaHMpoBaHHas BUTas napa
5. NMpoTokon cBA3n Modbus pexum RTU (Remote Terminal Unit)

1.3.3 'pynna BxogoB, Bbixodbl U MHTepdenc Gnoka ranbBaHUYECKW M30MNMpOBaHbl Apyr OT Apyra u oT
Lenen NnuTaHus.

1.3.4 CpegHee Bpemsi paboTbl HA OTKa3 C y4eTOM TEXHMYECKOro OOCMYXWMBaHWS, pernameHTUPOBaAHHOIO
PYKOBOACTBOM MO 3KcnnyaTaumu, He meHee Yyem 100 000 yacos.

1.3.5 CpenHee Bpemsa BoccTaHOBMNeHUs1 pabotocnocobHocTn PCY-31 He Gonee 2 yacos.

1.3.6 CpegHuin cpok akcnnyaTauun He MeHee 10 neT. KpuTepuin JOnNycTUMOWM rpaHuubl 3KCnnyatauum —
3KOHOMMYECKas HeLenecoobpa3HOCTb AanbHENLIEN IKCNyaTauum.

1.3.7 Mo cTtoikocTn K knumatuydeckomy Bo3sgencTBuo PCY-31 cooTBeTCTBYeT UCMONHEHWO rpynnbl B4
cornacHo FOCT 12997, Ho ons paboTbl Nnpy TemnepaType oT MuHyc 40 °C go nntoc 70 °C.

1.3.8 Mo cronkoctn k mexaHnyeckomy Bosgencteuto PCY-31 cooTtBeTcTByeT mcnonHeHuto L3 cornacHo
FOCT 12997.

1.3.9 Mo 3aWwmLLEeHHOCTM OT nNonagaHusa BHELUHWMX TBepAbix npegmMeToB u (unn) sogbl PCY-31 oTBevaer
ucnonHeHuto IP 65 cornacHo MOCT 14254-96.

1.3.10 MN3onsumsa anektpunyecknx uenent PCY-31 oTHOCUTENbLHO Koprnyca 1 Mexay cobow npu Temnepartype
okpyxatowen cpeabl 20 £ 5 °C 1 oTHOCUTENBHOW BnaxHoCTu Bo3ayxa Ao 80% BblAEPXKUBAET B Te4eHNe 1 MUHYTbI
OENCTBME WCMbITAaTENbHOIO HAMpPsKEHUS MPaKTUYECKM cuHycouaanbHon d¢opmbl yYactotom ot (50 + 1) Tu c
gencTeyowmnm 3HadeHem 1500 B.

1.3.11 MwvHumanbHO [OMNYyCTMMOE 3NEeKTPUYEeCKOe COMPOTMBMEHWE M30MAUMM  NpU  TemnepaType
okpyxatowen cpeabl 20 + 5 °C 1 oTHOCUTENBbHOW BNaxHoOCTU Bo3ayxa Ao 80% He meHee 20 MOM.

1.4 YcTponcTBo 6noka

1.4.1 BHewHun Bua 1 rabaputHble pa3mepbl 6rioka n3obpaxeHbl Ha pucyHke 1.4.

1.4.2 HasHa4yeHve nHoukaTopoB Gnoka npueseneHo B Tabnuue 1.4.

1.4.3 Ha 3agHel cTeHke 6rioka yCTaHOBMEHO KpenneHne anst MoHTaxa Ha 35mm DIN-penbc.

1.4.4 Ha nepegHewn cTeHKe Grioka yCTaHOBMEHbI MHOVKATOP HanU4uMsi BXOAHOMO HAMNPSDKEHWUS, MHOUKATOPbI
paboTbl ©Ornoka no uHTepdercy, MHOUKATopbl cpabaTbiBaHWsl [AaTYMKOB YPOBHS, MHAMKATOPbI cpabaTtbiBaHus
BbIXOAHbIX KOHTAKTOB pesie a Takke KnaBun MMUTaumm cpabaTbiBaHWs COOTBETCTBYHOLNX ATYMKOB YPOBHS.

1.4.5 BHyTpu Kopnyca pasmMelleHbl ABe nnatbl 6roka, KoTopble npeacTaBnsalT cobon nnaTbl NevYaTHOro
MOHTaXa C pasMeLLEHHbIMU Ha HUX KIMNEMMHbIMU KONoAKaMW ANsi MOAKMHYEHUST BXOOHBLIX W BbIXOAHbLIX Lenewr u
uHTepgerica. CBeveHne CBETOAMOOOB, KOTOpble pa3MelleHbl Ha nnarte, obecneyMBaeTCcsl CKBO3b OTBEPCTUS B
nepegHen naHenu kopnyca.
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©853U o uHmepeelcy

UHAukamop nepedayu

daHHbIX 10 UHMepeelcy Knaguwu ummumayuu

cpabamsigaHus damyukoe
YPOBHS:

Knasuwa SB1
|, SAIaSUMEFO0 )
Knasuwa SB2
Knasuwa SB3
| ~flagiiid 092

Os O

"YpogeHb 3" ___—
MHdukamops! - =
cpabambieaHus 'YposeHb 2" __—

damyuxkos: "Yposerb 1" _—

Ceemoduodbl cOCMOsHUS =
8bIX00HbIX pene: &

Pene K1_—"
Pene K2_—
Pene K3__—"

3

PerynsaTtop-curHanizatop piBHs

120 80

| -— j— —

PucyHok 1.4 — BHewHul 8ud u 2abapumHbie pasmepbi PCY-31

Tabnuua 1.4 — HasHa4YeHue c8emoduUOOHbIX UHOUKamMopose

CocTtosiHne
UHpukaTop UHpaukaTop LseT CocTosiHMe 6rnoka
cseToguoga
MuTaxue Cetutcs lMuTaHue B Hopme
PWR Pa6oTta 3eneHbin
He ceeTutcsa lMutaHne He nogaHo wnu nutaHne HE B Hopme
(Power)
Ceetutcs OtcyTcTBHe cBsasu. brnok B 6e3onacHom pexume
Owmnbka .
ERR (Error) KpacHbii | He cBetutcs Pa6oTta 6rnoka B paboyem pexvume
Mwuraet OtcytcTBHe cBsizu. briok B paboyem pexvme
WHTepdpenc _ | He cBetutca HeT o6mMeHa no uHtepdeiic
COM P® Kentbii popericy =
(Interface) Muraet OOMeH gaHHbIMM NO MHTepdency
"YposeHb 1" CocTosiHme Ceetutcs 3aMKHYNMCb KOHTaKTbl COOTBETCTBYHLLEIO AaT4MKa
"YpoBeHb 2" KpacHbin KoHTakTbl COOTBETCTBYIOLLErO AaTymKka B
" " [aT4YnNKoB He cBeTtutcH
YpoBeHb 3 Pa3oOMKHYTOM COCTOSIHUM
"Pene K1" CoctosiHue Ceetutcs Pene B 3aMKHYTOM COCTOSIHUM
Jpene K2" BBIXOAHEIX Kpackein He cBeTuTcs Pene B pa3oMKHYTOM COCTOSHUM
"Pene K3" pene P Y

Mpumeyvanune. Ecnn 6nok PCY-31 3akasaH 6e3 onuum uHtepderica, To nigukatopsel “ERR” n “COM” He
NCNONb3yHTCA.

1.5 MNepeyeHb NpUHaaNeXHOCTEN

MepeyeHb NpuHaAONEeXHOCTEN, KOTOpble HEOOXOOUMbI ANS KOHTPONS, perynnpoBaHus, BbIMONHEHNs paboT
no TexHU4eckoMy obcnyxusaHuio 6roka, npuBeaeHsl B Tabnuue 1.5 (cornacHo ACTY TOCT 2.610).

Tabnuua 1.5 — lNepeyveHb npuHadnexHocmel, Komopble Heobxo0uMbl npu obcnyxusaHuu 6roka PCY-31
HavmeHoBaHue npuHaanexHocTen HasHayeHve
1 MnHUET MegnuUUHCKUN [MpoBepka kayecTBa MOHTaXxa
2 OTBEpTKA Pasbopka kopnyca
3 Msrkas 65a3b OyuMCTKa OT NbINN Y IPSA3n

1.6 MapkupoBKa 1 ynakoBka

1.6.1 MapkupoBka 6noka BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pa3mepamu cornacHo FOCT
12971, koTopasi KpenuTcs Ha GOKOBYHO CTEHKY KOpryca MoAynsi.

1.6.2 [MnombupoBaHne 6noka npPeanpuUATUEM-U3TOTOBUTENEM MNpPU  BbINyCKE W3 NPOU3BOACTBA He
npenycMoTPEHO.

1.6.3 YnakoBka 6rnoka cootBeTcTByeT TpeboBaHusam FOCT 23170.

1.6.4 Bnok B COOTBETCTBMM C KOMIMIEKTOM MOCTaBKM YMaKOBaH COMMacHO YepTexam MpeanpusaTus-
N3roToBUTENS.
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2 YcTpoucTtBo. [MpnHUMn gencreusa

2.1 MpuHUMN AEeNCTBUA N CXeMbl NOAKITHYEHNA AAaTYUKOB K ONTIOKY

2.1.1 bnok PCY-31 MoXeT Mcnomnb30oBaTbCA Kak Ans TPeXypPOBHEBOIroO PerynnpoBaHvs YPOBHSA XUOKOCTU B
O[HOW eMKOCTU, TaK 1 415 O4HOYPOBHEBOIO PEryNMpPOBaHUS B TPEX PAsNNYHbIX EMKOCTSX.

Doyui LueHabHble
3ekmpod 3/eKmpods! OBuii
3nexmpod
LuzHansHsie T
INeKMOOCk %
al Hemwemannuyeckud pesepbyap o) memannuseckul pesepbyap

PucyHok 2.1 — Cxema pasmeweHusi anekmpodoe 8 peaepsyape

2.1.2 Tlpn KOHTPOIE YpPOBHEN XWMOKOCTWM B MeTannuyeckoM pe3epByape B kayecTBe obLLero anekrpoga
MOXeT ObITb UCNONb30BaH Kopnyc pe3epByapa (PUCyHok 2.1.6).

2.1.3 B kayecTBe [aTyvMKOB YPOBHS B OflOKe MPUMEHSIOTCH KOHOYKTOMETPUYEcKMe AaTyvku, MpuHLMN
paboTbl KOTOPbIX OCHOBLIBAETCH Ha pasHuULie, CYLLECTBYIOLEA MEXAy SNeKTPUYecKon NMPOBOAUMOCTLIO Pa3fNyHbIX
Xugkocten. 3Ta pasHuLa UKCUPYETCS NpW NMOMOLLM OBYX SMEKTPOAOB, OAWH U3 KOTOPbIX MOCTOSIHHO MOrPYXEH B
XNOKOCTb M siBNsieTcs obLuMM, a BTOPOW pacrnonaraeTcsl Ha onpedeneHHOM YpOBHe B pe3epByape U sBNseTcs
curHanbHbIM. Mo Mepe 3anonHeHusi pesepByapa MPOUCXOAUT MPUKOCHOBEHWE CUrHANbHOTO 3nekTpoda C
XNOKOCTbIO, BCMEACTBME YErO NMPOUCXOAUT SNEKTPUYECKOe 3aMblkaHne Mexay CUrHanbHbIM 1 O6LLUM BXodamu, YTo
COOTBETCTBYET AOCTUXKEHMIO 3a4aHHOrO YPOBHS B EMKOCTMU.

2.1.4 dyHkuMoHanbHasa cxema 6roka nokasaHa Ha pUCyHKe 2.2.

Sempodcmbo yrpabnerus
Bxadnoe ycmpadcmbo 1 boixadker pene 1
l:z 1 P4
SB7 l tz Yoo, I
- -
i Yempodcmbo ynpabrenus
Bxadhoe ycmpadcmbo 2 Buixadkem pene 2
' |:2/P2 T A
1 e w8 Yempoicmbo yrpabrenss
Bxadwoe ycmpaucmbo 3 bBuixadkem pene 3
SB3 {

PucyHok 2.2 — QyHKyuoHanbHasi cxema brioka PCY-31

2.1.5 CurHan c paTuMka MNOCTynaeT Ha COOTBETCTBYHLIEE BXOAHOE YycTponcTBo Gnoka PCY-31 ans
nanbHenwen obpaboTku.

2.1.6 Ons paboTbl B pa3nuyHbIX XUAKUX cpegax B 6roke npegycMOTpeHa HacTpoWKa YyBCTBUMTENbHOCTU
KaHara KOHTPOSsl YPOBHS K 3MEKTPONpPOBOASLLIMM CBOWCTBAM >XWOKOCTEN Mpu noMmowm nepembldkn JP1-JP3 (cwm.
Tabn. 4.3.1).
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2.1.7 Qnarpamma paboTbl 6noka nokasaHa Ha pucyHke 2.3.

Ypabers
\ b oake Lamyuk ypobrs

Oouwyui 3nekmpod

(ocmosHue
pene 1
74

amKn

Locmoswue
pene 2 h

[,/ 3| T NP RN S

| |
| I
omn : ‘
T T [
Locmosnue | I
pene 3 A [ \
Bxn R

Y

omn T
#
PucyHok 2.3 — [Juaepamma pabomsi 6rioka PCY-31

2.1.8 Tpu JOCTMKEHUM 3aJaHHOTO YPOBHSI B €MKOCTM cpabaTbiBaeT COOTBETCTBYIOLMIA CBETOAMOA Ha
nepegHein naHeny 6roka, a BbIXOOHOE perie MEHSIET CBOE COCTOSIHWE B 3aBMCMMOCTW OT MOMOXEHUS NEPEMbIYKM
JP4-JP6 (cm. Tabn. 4.3.2).

2.1.9 Ha nepepgHeit naHenu 6rnoka ycTaHOBMEHbI KMaBWLLM UMWTaUMKU cpabaTbiBaHWsS OATYMKOB YPOBHS
SB1-SB3.

2.2 Pexxumbl paboTbl 6noka B ceTu

WHTepdenc npegHasHayeH ansa ucnonb3oBaHus 6noka PCY-31 B kayecTBe yganeHHOro ycTponcTsa npu
paboTe B COBPEMEHHbIX CeTAX ynpasneHnsa n cbopa nHdopmauun (Nnpuema-nepegadm komaHa v garHbeix), SCADA
cucTemax u T.n.

MpoTokonom cBsizan no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NpoTokon 6e3 nofaaep»kku rpynnoBOro ynpaBneHns AUCKPETHbIMU
curHanamu.

Brnok PCY-31 moxeT yHKUMOHMpPOBaTb B CETU WM B pexume paboTbl C MOJb30BaTeNlbCKUMU
ceTeBbIMM HAaCTPOMKaMu W1 B peXuMe KOHdurypauum ceteBbIX NapamMeTpoB.

B pexvme KoHurypauum ceteBbix napameTpoB ceTeBou agpec npubopa — 1, ckopoctb obmeHa — 115200
6uT/c. Ins BXxoAa B pexum KOHUrypaumm ceTeBbix NapameTpoB HEOOX0ANMO yCTaHOBMTb nepemblyky JP3. B atom
pexume nonb3oBaTenb MOXET HacTpoMTb CEeTEeBOW agpec W CKopocTb obmeHa, 4TO Heobxoaumo mnpwu
ucnonb3oBaHuM 6onee ogHoro 6noka B ceTu.

2.3 Pexxumbl paboTbl nHTepdenca
UHTepdeiic 6noka moxeT paboTaTtb B ABYX pexumax paboTtsbl — paboyem nnv 6esonacHom.

B pa6ouem pexume umHTepdeiic paboTaeT cornacHo ykasaHHbIM Npu KOHPUIrypMpoBaHUM HacTporkam, a
no UcTeyeHnn TarmayTa 3anpoca Ha nepegHen naHenu HavyvHaeT muraTtb ceetoano ERR.

[nsi HACTPOVKM HOPMaInbHOro pexuma Heobxoanmo:

- B napameTpe "Pexum paboTbl 6rioka" Bbiopats "0001 — HOpManbHbIN pexum”,

- B napameTpe "KomaHaa cnexeHus 3a cetbio” BbiopaTh "0000 — oTkno4eH",

- B napameTpe "TarimayT 3anpoca” BblCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Be3sonacHbIi pexvMm. PabotaeT COBMECTHO C KOMaHZOWN CriexeHus 3a ceTbio. Ecnu komaHaa cnexeHns 3a
CETbI0 BKIOYEHA, TO MO UCTEYEHUM TalimayTa 3anpoca ceeTogmo ERR GyaeT noctosiHHO cBETUTLCS.

[nsi HacTpolikn 6e3onacHoro pexmma Heobxoaumo:

- B napameTpe "KomaHaa cnexeHus 3a ceTbio” BblbpaTh "0001 — BkrtoyeH",

- B napameTpe "TarimayT 3anpoca” BbICTaBUTb HEOOX0AUMOE 3Ha4YeHne TanmayTa.
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MwnHumanbHoe 3HayeHve napameTpa "TarimayT 3anpoca" onpegensaeTcs BEPXHUM YPOBHEM.

3a TaniM-ayT OTCyTCTBMSI OOMeHa Mo ceTu MHTepdENCHON CBSA3N OTBEYaeT KOMaH4a CIeXeHUsi 3a CeTblo,
KOTOpas MO3BONAET UCKMIYNTL aBapuiiHble CUTyauun B cryyae, Koraa HencnpaBHOCTb BO3HUKAET Y yNpaBnstoLwWwero
KOMMbloTEpa.

Peanusauns komaHabl CleXeHWs 3a CeTbio BbIMMAAWUT CreayrwyM obpa3om. Ynpasnsowmii KOMNbIoTep
nepuoanyeckn obmeHnsaeTcsa nHdopmaumen ¢ 6rnokom. Ecnn ovepegHoi 06MeH He NPONCXOAUT B OnpefeneHHbIn
nepuoa BpemeHWn, 6rnok cymTaeT, YTO KOMMbIOTEp OTCYTCTBYET W Ha nepegHen naHenu HavumHaeT MOCTOSHHO
cBeTuTbCsa ceeToamon ERR.

TarmayT 3anpoca pekoMeHayeTcs BblbrpaTb B 3aBUCUMMOCTU OT KONMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbiGUpaeTcs NnpMMepHo B 2 pasa Gonblue OT CyMMapHOro BPEMEHW 3anpocoB, KOTOPbIN Mocbinaet
KOMMbIOTEP B CETW.

3 Mepbl 6e3onacHoCcTH

MpeHebOpexkeHne MepamMu NPefOCTOPOXKHOCTU M NpaBuiiaMy 3KCNyaTauun MOXeT cTaTb NMPUYMHON
TpaBMUPOBAHUA NepcoHana unu noepexaeHusa obopyaosaHus!

[Ona obecne4yeHuss 6e30MacHOro MCMNoONb30BaHUs OGOPYAOBAHUA HEYKOCHUTENbHO BbINOMHANTE
yKa3aHusi faHHoOM rnasbi!

3.1 Bugom onacHoctn npu pabote ¢ PCY-31 ecTb nopaxawlliee OEWCTBUE IMEKTPUYECKOro TOKa.
McTOYHMKOM OnacHOCTW eCTb TOKOBEAYLLME YacTu, KOTOPble HAXOAATCH NOA HanpsXKeHNeM.

3.2 K skcnnyaTtaumm 6noka [onyckawTcsa nuua, Metowue paspeLlenne ans paboTtbl B 3NEKTPOYCTaHOBKax
HanpsbkeHvem o 1000 B v usyymslune pykoBOACTBO MO 3KCMNyaTaummn B NOfTHOM o6beme.

3.3 Okcnnyatauusi Grioka paspellaeTcss NpyM  HanuMuMuM  WMHCTPYKUUMKM NO  TexHuke 6esonacHocTu,
YTBEPXOEHHOW  MpeanpusTMeM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W y4MTbIBAlOWEN —cneumduky
npumMeHeHnss Onoka Ha KOHKpPeTHOM oObekTte. [lpy MOHTaxe, Hanagke W 3KcnfyaTauMum Heobxoaumo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

3.4 Bce MOHTaxHble W npodwunakTmyeckne paboTbl [AOMKHbI NPOBOAMTBECA MPU  OTKIHOYEHHOM
ANEKTPONUTaHUN.

3.5 lMNpwu pasbopke Groka Ona yCTpaHeHUs HeucnpaeBHOCTEN NpMOOpP AOMKEH OblTb OTKIIOYEH OT CEeTU
ANEKTPONUTaHUS.

4 MoaroToBKa U NOPAROK paboThbl

4.1 GKCI'IﬂyaTaLIMOHHbIe orpaHn4yeHus npun ncnosfib3oBaHuun o6noka

4.1.1 MecTo ycTaHoBneHus 6rioka JOMKHO OTBeYaTb CreayoLwyM yCroBUSM:

- obecneunBaTtb yao6Hble ycnioBus Ansg ob6cnyxnBaHnsa n 4EMOHTaxa;

- Temrepatypa W OTHOCUTENbHas BMaXHOCTb OKPYXalwLlero BO3fdyxa [OIPKHa COOTBETCTBOBATH
TpeboBaHUSAM KNMMaTUYECKOro NCMONHeHUs 6roka;

- OKpyXalLas cpefa He [OMMKHA COAEepXaTb TOKOMPOBOAALLMX NPUMeECcen, a Takke npumecen, KoTopble
BbI3bIBAOT KOPPO3Mto AeTanen 6noka;

- HanpsXKeHHOCTb MarHWTHBIX NOMeN, Bbl3BaHHbIX BHELUHUMW UCTOYHUKAMM NepeMeHHoro Toka yactoton 50
My wnn  BbI3BaHHbIX  BHELWHWMM  WCTOYHMKAMM  MOCTOSIHHOrO  TOKa, He  [OMKHa  npeBblwaTb
400 A/w;

- NapamMeTpbl BUOpaLmmn AOSMKHBI COOTBETCTBOBATL UCMNONHeHuo 4 cornacHo TOCT 12997.

4.1.2 MNpwn akcnnyaTauumn 6noka HEOGXOAMMO MCKIIOYNTL HanM4me NOCTOPOHHMX NpeaMeToB B6nmam 6rnoka,
yXyALIalLWMX ero eCTeCTBEHHOE OXNaXaeHue.

4.1.3 Bo Bpems akcnnyaTtauum Heobxoaumo cneduTe 3a TeM, YTobObl NnogcoeanHeHHbIe K 6roky npoBoaa He
nepenaMbiBan1Cb B MeCTax KOHTaKTa C KNemMMamu 1 He UMeNN NOBPEXAEHNA N30NALMN.

4.2 NMopgroTroBka 6110Ka K UCNOJSIb30BaHUIO

4.2.1 OcBoboauTe 6ok OT ynakoBKU.
4.2.2 Mepen Hayanom MoHTaxa 6roka Heo6GxoouMMO BbINOMHWUTL BHELWHUIA ocMoTp. MNpu 3ToM obpaTutb
0cobeHHOe BHUMaHUE Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKU Y OTCYTCTBUE MEXAHUYECKUX NOBPEXAEHWUIA.
4.2.3 YctaHoBuTe 6nok Ha DIN-peliky cormacHo pucyHky 4.1:
1 yCTaHOBMWTE HWXHIOK YacTb OrOK Ha penbc;
2 noBepHWTE MOAYMb BBEPX A0 3alLeNKMBaHus.
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[ns cHaTua 6noka:
3 nopaeHbTe 3allenky KpenneHust 6rnoka;
4 noBepHNTE BOK BHN3.
CHsimue npubopa ¢
roMowbto OmeepmKuU

YcmaHoska npubopa YcemaHoeneHHbIl
Ha DIN-peliky npubop

L‘x“\%r' "ﬁj

% —
PucyHok 4.1 — Cxema ycmaHoeKu u cHamusi 6rioka PCY-31

MpumeyvaHue. [ns ygobctea MoHTaxa npubop Heobxoammo yctaHaBnmeaTh Ha DIN-pelike Ha paccTosHUM
He MeHee 30 MM OT Apyrnx GOKOB.

4.2.4 CHMMUTE 3arnyLiKku, KOTopble 3aKpbIBaKOT AOCTYN K KPEMNEXHbIM BUHTaM.

4.2.5 CHMMUTE nepegHiol YacTb 6roka, OTKPYTMB YeTblpe BUHTA Ha nepefHen naHenu. Ons ynobcTea
NOAKMOYEHMS BXOAHbBIX U BbIXOAHBIX Lenen 0TCoeauHUTE LWNend oT nepegHen yactu 6noka.

4.2.6 BbInonHUTE BHELLHME SMNEKTPUYECKNE COEQUHEHMUS COTMacHO pucyHkam 4.2 n 4.3.

Omeepcmus 0ns 6uHmMo8, Omeepcmus 0ns 6uHMo8,
coeduHsowux 0ge noMosUHbI Kopnyca kpenswux npubop k DIN-pelike
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PucyHok 4.2 — Cxema noOKoYeHUs1 BHEWHUX cueHaros K rname exo0oe/8bixodoe PCY-31
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PucyHok 4.3 — Cxema noOknoyeHuUs BHeWHUX cuaHarnos K rniname uHimepgetica PCY-31

MoakntoyeHe OCYLLEeCTBASIETCA C MOMOLbIO KMEMMHbIX pa3beMoB. [Mpy NOOKMOYEHUU WUCNONb3ynTe
OHOXWIbHbIE UM MHOTOXWUIbHbIE TOHKOMPOBOMOYHLIE NMPOBOAA, pacCyYMTaHHble Ha MakCMMarbHbIe TOKW, KOTOpbIE
BO3MOXHbI NMPW 3KcnnyaTaumm 6noka.

MpoBoaa He OOMKHLI METH MOBPEXAEHWUA M30MNSALMM U NOAPLIBOB TOKOBEAYLUMX XUIN. CKpYYEHHbIE KOHLbI
NPOBOAOB HE AOMKHbI UMETb TOpYaLLMX OTAENbHbIX XUN. [N HaaeXHOCTUM KOHTaKTa C KIeMMamMu KOHLbl NPOBOAOB
cnegyeT 06nyanTb UMW OKOHLEBATD.

Mpoknagka kabenei U >XryToB [OfXHa COOTBETCTBOBaTb TpeGoBaHusiM Aeictaytowmx «lpaBun
YCTPOWCTBA 3MeKkTpoycTaHoBok» (MYJ).

4.2.7 Tocne 3aBepLUEHUsi MOHTaxa NPOBEPbTE BEMUYUHY COMPOTMBMEHUS MU30NsUMM, KOTOpas AOMKHa
COOTBETCTBOBATH YKa3aHHOW B HacTosilem P3.

4.3 MNMpoBepka paboTOCNOCOOHOIr0O COCTOAHUA U HAaCTPOMKa Groka

4.3.1 MopxntounTe 6rok cornacHo pucyHkam 4.2 n 4.3.

4.3.2 lMepepn yctaHoBKkoW Gnoka npuvBeguTe B COOTBETCTBME MorioxeHwe nepembidek JP1-JP6 Ha nnate
BX0OO0B/BbIXOAOB (CM. puc. 4.2) cOrnacHo KOHKPETHOMY TexHororndeckomy ob6bekty (cm. Tabn. 4.3.1, 4.3.2).
Mepembiukn JP1-JP3 cnyxaTt Ans HacTpOMKM YyBCTBUTENbHOCTW KaHamna KOHTPOMS YPOBHSA K 3reKTponpoBoasALLmMM
cBoncTBaMm xuakocten, JP4-JP6 — ans ynpaBneHus COCTOSHUEM BbIXOAHbIX pene.

4.3.3 lMoparite nuTaHMe Ha OGMNOK M NPOKOHTPONUPYWTE CBEYEHWE 3EeMeHOro cBeToaMona Ha nepegHen
naHenmu.

4.3.4 Tlpou3BeguTe MOCTENEHHOE 3arofIHEHWE pe3epByapa, KOHTPONMPYS MOSsIBNIEHME 3aCBETKU
ceetoanopos "YPOBEHb 1", "YPOBEHb 2" n "YPOBEHb 3" Ha nuueBow naHenu npubopa no mepe AOCTKEHUS
XWOKOCTbIO COOTBETCTBYIOLLMX SMEeKTPoAoB. Ecnv npu 3anonHeHuu pesepByapa 3acBETKM CBETOAMOAOB (MIu
OLHOTO M3 HMX) HE MPOUCXOAMUT, YBENNYLTE YYBCTBMTENBHOCTb COOTBETCTBYHOLLMX KaHANOB KOHTPOIS YpoBHS (Tabn.
4.3.1). YyBCTBUTENbLHOCTb KaHana BO3pacTaeT Npy yMeHbLUEHUN NOPSAKOBOro HoMepa NosnoxeHus nepemMblyek JP1-
JP3 u cHwxaeTca npu ero ymeHblleHun. B npouecce 3anonHeHusi pe3epByapa MPOKOHTPONMPYNTE CBEYEHUE
ceetoauonoB "CocTosiHue BbixodHbIX pene K1-K3" — B 3aB1ucMocTu oT nonoxeHus nepembidek JP4-JP6 (cm. Tabn.
4.2), ceeToamoabl SOMKHbI MU BKMOYATHCS UMW BbIKIHOYATLCS.

4.3.5 Tlpou3BeanTe MNOCTEMEHHOE OMOPOXHEHNE pe3epByapa, KOHTPONMPYS nNpu 3TOM  raleHue
ceetoamnonoB YPOBEHbL 3, YPOBEHb 2 n YPOBEHb 1 Ha nuueBon naHenun 6noka.

4.3.6 lNMpoBepbTe paboTOCNOCOGHOCTL KNaBuw umuTaumm cpabaTbiBaHus OatyvkoB ypoBHA SB1- SB3:
rnocnefoBaTenbHO HaXyVMas KnaBulW, KOHTPONMMpPYNTe cBeyeHne ceetoguopoB "CocTosHue BbixogHbIX pene K1-
K3" — B 3aBUMCMMOCTM OT nonoxeHusi nepembldek JP4-JP6 (cm. Tabn. 4.3.2), cBeyeHue CBETOAMOOOB [OOMMKHO
MEHSTb CBOE COCTOSIHUE.
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Tabnuya 4.3.1 — Peaynuposka npubopa

UyBCTBUTENBHOCTb AAaT4YMKa YPOBHS MornoxeHue nepembivex
y A yp* ' JP1-JP3 MpuMepbl paboymx xnaKocTen
MOrpy>XEHHOTO B XWUAKOCTb
(nnaTa BXOA0B/BbIXOA0B)
<1 MOwm [1-2] Bopga ouunuieHHas
<200 KOMm [3-4]* Bo,qavsononposo,qHaﬂ, cnabble pacTBopbl
conew
<20 KOM [5-6] Bopa TexHnuyeckasi, MONoko, NuLLeBbIE
NpoayKThbI
<2 kOm [7-8] Kucnotsl, Wwenouu, pacnnaeneHHble
MeTannbl

* - 3Ha4YeHns conpoTUBMNEHNI ABNATCA OPUEHTUPOBOYHBLIMWU. OTKIMOHEHNE AaHHOTO NapameTpa MoXeT
pocturatb +30 %
** - 3aBojckas yCTaHOBKa

Tabnuya 4.3.2 — Pexumbl pabombi 8bIXOOHbIX pesie

MonoxeHune nepemblyek JP4-JP6
(nnaTa BXOA40B/BbIXOAOB)

[1-2*

Pexumbl paboTbl BbIXOAHbIX pene K1-K3

Pene BkntoyaeTtca npu ocywieHnn gatymka 1 BbIKIo4aeTca npu
€ro 3atonsieHnun

Pene Bkntovaetca npu 3aTonfieHnn gaT4ymka u BblKrto4aeTcd npu
ero ocyuweHun

(2-3]

* - 3aBojckasi yCTaHOBKa

4.4 HacTtpomka ceTeBbIX napameTpoB 6noka PCY-31

[ns paboTbl He06X0OUMO HACTPOUTL KOMMYHUKaLMOHHBIE XapakTepucTukn 6noka Takum obpasom, YTobbl
OHM coOBMaganu C HacTpovikamm obmeHa paHHbiMM ¢ [1K. XapaktepucTuku ceTeBoro obmeHa HacTpauBalTcs
peructpamu 18500+18505.

Mpu obmeHe No UHTepdENCHOMY KaHany CBA3W, eCNu NPONCXOAUT Nepefada AaHHbIX OT 6noka B CETb, Ha
nepegHen naHenu muraet uHgmkatop COM.

MporpammHo foCTynHbIE perncTpbl 6roka npuBeaeHsl B Tabnuue A.1 (npunoxexue A, ctp. 16).

KonunyectBo 3anpalunBaemMbiXx permctpoB He AOMKHO npeBbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, 6nok PCY-31 B oTBETE OrpaHNyYnBaEeT UX KONMYECTBO A0 NnepBbix 16-Tn perncTpos.

KoHdpurypupoBaHmne 6rnoka ocyLLecTBnseTcst ¢ NomMoLLbio nporpammHoro naketa MUK-KoHdurypaTtop.
MapameTpsbl KoHGPUrypaumm 6rnoka PCY-31 coxpaHaTCa B SHEProHE3aBUCUMON NaMaTH.

MpumeyaHue. bnok PCY-31 noctaBnsieTca 3akasyuMky C YCTaHOBMEHHOW nepemblykon JP3 (pexum
KOHdMrypaumm ceteBblX napameTpos, 6bonee nogpobHo cMm. n.2.2).

Bnok PCY-31 koHdurypupyeTcs B cnegyiouieil nocrneaoBaTeNlbHOCTH:

441 MMopgkntounte 6nok PCY-31 no uHTepdency RS-485 4yepe3 6nok npeobpasoBaHus CUrHamnoB
uHtepgericos bll-52 (RS-485 <> USB) nnn SDS-485 (RS-485 « Ethernet) k komnbtoTepy. Cxema noaknioyeHns
uHTEepderica nokasaHa Ha pucyHke 4.3.

4.4.2 Mopatb nuTaHme Ha 6nok PCY-31. MNMpu aTom gormkeH 3acBeTutbcsa niaukatop PWR.
4.4.3 3anyck MUK-KoHdpurypaTtopa n nomnck 6noka PCY-31 B cetu

Banyck nporpammbl MIC-Configurator BeinonHseTcs BbIGopoM 13 MeHto "MMyck" coOTBETCTBYHOLLErO Sprblka
(Myck » TMporpammbl » Microl » Mic-Configurator » MIC-Configurator). [Ina noucka mogynsi Heobxogumo B
OTKPbIBLLUEMCSI OKHE HaaTb KHomky «[louck» (1), mocrne 4ero Ha 3KpaHe OTOOpas3nTCsi AMAnoroBoe OKHO
«[docTynHble ycTponcTBay». B gaHHOM MeHI ocyllecTBnSeTCcs novck NpubopoB, MOAKMHOYEHHbIX K BbiOpaHHOMY
COM nopTty 1 paboTarLmx Ha yKazaHHOM CKOPOCTM obMeHa. [1na novcka HeOOXOAMMO HaxaTb KHOMKy «lMouck» (2),
rnocne 4yero B MH(POPMALMOHHOM OKHe DyayT BbiBeAEeHbl A4OCTYMHble yCcTporncTBa (CM. puc 4.3). [lanee Heobxoammo
UNM OBOWHBLIM KIMMKOM MbILLW NO HAangeHHOMY YCTPOMCTBY, UMW Haxae knasuvwy "PegaktupoBaTts” (3), noaTBepauTb
(4) v cuntaTe NapameTpbl Moayns (5).



PucyHok 4.4 — OkHa npoepammbi MIC-Configurator
4.4 4 PepgakTupoBaHue KoHcurypauum
[ns pepakTMpoBaHUs CeTEBbIX NapaMeTpoB U pexumoB paboTbl 6roka B okHe 1 Heobxogumo BblGpaTb

OOVH 13 cooTBeTCTBYHOLWMX BrokoB ("Bnok ceTeBoro oomeHa", "Pexumbl Moayns"), nocne Yero B okHe 3 OTKpPOTCS
HeobXxoavMble napameTpbl.

Jarawx 2

Jarawk 3

NEPEAAYA IAHHBIX

3arpyena Kondur yDaLss, BepOm: 6.0 1 AQDEC yCTPORCTBa: 6 4!
PucyHok 4.5 — PedakmuposaHue KoHghueypauyuu

B paHHbIX 6r1oKax KOHPUrypupyroTcs:

1. Pexxumbl paboTbl Moayns (6nok "Pexumbl moayna"):
- Pexxum paboTbl mogyns;
- KomaHpa cnexeHus 3a ceTbio;
- Tanm-ayT oTcyTCcTBMA 0OMeEHa no ceTw.

2. CeTeBble HacTponku (bnok "Brnok ceteBoro oomeHa"):
- CeTeBoN agpec;
- CkopocTb 0b6MeHa;
- KoHTponb yeTHOCTY;
- Cton 6ur.

[ns pegakTMpoBaHWs napameTpoB AUCKPETHbIX BxodoB 6rnoka B okHe 1 Heobxoammo BbIOpaTe OOWMH U3
6nokos ("Odatumk 1"+"OaTumk 3"), nocne Yero oTKPOOTCA HeObXoAMMble NapameTpbl — "MUHUMarnbHas ANMTENbHOCTb
nUMnynbca BXOAHOro curHana".

lMpumeyvarue! [lapamemp «MuHuManbHas OnumMesnlbHOCMb UMIYyIbCca 6X00HO020 cuzHana» enusiem
mosibKO Ha cocmosiHue coomeemcmsyrouje2o peaucmpa (peaucmpsl 100-102 cocmosiHuss QUCKpemHbIX 0amyuKos
(cM. mabn. A1), u HUKak He erusiem Ha COCMOSIHUS 8bIXOOHbIX pere.
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4.4.5 N3ameHeHMe ceTeBbIX HAacTpoekK 6rioka

Bnok PCY-31 noctaBnseTcs 3aka3yuky ¢ ceTeBbiIMU HACTporkaMu Mo ymonyaxuio (tabnuua 4.4.2). Ecnu B
ceTn npegycmaTtpuBaeTcs OAHOBPEMEHHas paboTa HECKONbKMX MOAYNEeWn, TO KaxAoMy W3 HUX HeobGXoauMMo
Np1CBOMTL CBOW aapec.

Tabnuua 4.4.2 — Hacmpouku rno ymonyaHuro uHmepgpetica RS-485 bnoka PCY-31

HanmeHoBaHue napameTpa 3HaveHune
CeTeBol agpec (HoMep MoAdynsi B CETH) 1
CkopocTb 06MeHa 9 — 115200 6ut/c
KoHTponb YyeTHOCTU 0 — 6e3 KOHTPOIIS YETHOCTU
Cron 6ut 0 — 1 cTton 6ut

M3MeHeHne ceTeBbIX HACcTpoeK Groka NPOMCXOAWT TONMbKO B PEXUME KOHDUrypaumn CeTeBbIX NapaMeTpoB
crnenyoLLMm o6pasom:

4.4.5.1 ObecTounTb BNOK, BCKPLITH M YCTaHOBUTL nepembldky JP1 Ha nnate mHTepdpeinca (cm. puc. 4.3),
nocne 4ero nogatb nutaHue. Brnok nepengeT B pexum KoHUrypaumm cetesblx HacTpoek. OTKpbITb nporpammy
MWK-KoHdurypatop 1 npom3secTy nomck 6roka B ceTw.

4.4.5.2 B okHe pefakTMpoBaHna napamMeTpoB HaxaTb KHOMKy "Briok ceTeBoro obmeHa" (cMm. puc. 4.5).

4.4.5.3 Nocne 3TOro OTKPOKTCS ceTeBble NapaMeTpbl 6roka.

4.454 Tlpou3BecT HeoOXOOMMblE W3MEHEHMSI B HaCTpoWkax, Mocfe Yero 3anucatb U COXpaHUTb
KOHdurypaumio 6roka (HaxaTb KHOMKy "3anucaTtb KOHUrypaumio”, U B OTKPbIBLUEMCH OKHE YCTaHOBUTb ranouky
"CoxpaHuTb Nonb3oBaTenbCKUe HacTPonku").

4.4.5.5 O6ectounTb 60K, BCKPbITb M pa3oMKHYTb NepeMblyky JP1, nocrne yero nogatb NuTaHue.

4456 B MUWK-KoHdurypaTope HaxaTtb kHOMKy "[ocTynHble ycTtpomnctea" (cM. puc. 4.4) n npousBectu
nouck 6noka cornacHo nyHkTy 4.4.3.

4.4.5.7 bnok gomkeH onpeaenuTbCs B CETU C HOBLIMW CETEBBIMW HAaCTPOMKaMMm.

4.5 NepeyeHb BO3MOXHbIX HENCNPaABHOCTEMN

BosmoxHble HeucnpaBHOCTM 6rioka, KOTopble MOryT ObiTb yCTpaHeHbl noTpebutenem, npvBedeHbl B
Tabnuue 4.2.

Tabnuuya 4.5 — lNepeveHb 803MOXHbIX HeucrpasHocmet broka PCY-31
HavmeHOBaHue HeucnpaBHOCTM, BHELLHEE
NPosIBAEHNE U AOMOMHUTENBHbIE NPU3HAKK
1 CeeyeHne cBetoauoga "nutanme" | 1 HanpsbkeHne nutaHuss He | 1 OTKNIOYMTL NMTaHWe OT

BeposiTHas npuunHa Cnocob ycTpaHeHus

OTCYTCTBYET nocTynaeT Ha BXOAHblE KrNeMmbl | 6rioka u ycTpaHuTb 06pbiB
6noka uenu NuTaHns
2 OrtcytcTByeT cBeyeHne cBetoamopa | 2.1 O6pbiB  uUenn  pgaTtyuka | 2.1 YcTpaHuTb 06pbIiB
"YpoBeHb 1" "YpoBeHb 1"
2.2 Bbllwen u3 ctpos CBETOANOS 2.2 3aMeHUTb CBeToamoa,

BHumaHue! HewucnpasHocTn, He YKa3aHHble B Tabnuue 4.2, noanexar YCTPa@HEeHU0 B YCIIOBUAX
npeanpuaTna-n3roTtoBnuTena.

5 TexHU4YecKoe obcnyxnBaHue 6nokKa

5.1 TexHudeckoe obcnyxmBaHWe - KOMMIEKC paboT, KOTOpble NPOBOAATCS MEepuoaUYECKUM B MNIaHOBOM
nopsiake Ha pabotocnocobHom Groke ¢ Lenbio NPefoTBPaLLEHNst OTKa3aM, NPOATEHMS ero cpoka crnyx0bbl 3a cyeT
BbISIBNIEHUS U YCTPAHEHWS NPeAOTKa3HOro COCTOSHMSA A8 NOAAEPKAHNS HOPMaribHbIX YCIOBUIA SKCMyaTaumm.

5.2 TexHuyeckoe obcnyxuBaHMe 3akmnyaeTcsi B MNpoBeAeHMM paboT MO KOHTPOSI0 TEXHUYECKOro
COCTOSIHWSI U NocrenyoLwemMy YCTpaHEeHNO HEAOCTATKOB, BbISIBIIEHHbIX B MPOLECCE KOHTPOIS; NpodunakTnieckomy
00CNYXMBAHUIO, BBLIMOSIHAEMOMY C YCTAHOBIIEHHOW MNEPUOANYHOCTBI) U ANUTENBHOCTBID U B ONpPederieHHOM
nopsiike; yCTpaHeHo 0TKa30B, BbINOMHEHME KOTOPbIX BO3MOXHO CUlaMy NepcoHana, BbIMOMHALWEro TEXHUYECKOE
obcnyxuBaHue.

5.3 B 3aBUCMMOCTY OT perynsipHoCTU NpoBeAEHUsI TEXHUYECKOE 0OCNyXMBaHNE JOMKHO ObITb:

a) NnepMoanYeCcKUM, KOTOPOE BhIMOMHSAETCS Yepes KaneHaapHble NPOMEXYTKU BPEMEHN;

0) aganTUBHbLIM, KOTOPOE BbLIMOJIHAETCA MO HEOOXOAUMOCTU, TO €CTb, B 3aBMCMMOCTM OT (hakTU4ecKoro
COCTOsIHWSI Npeobpa3soBaTensi U Hanuyuns cBoboAHOro obCnyxmMBaroLero nepcoHana.

5.4 YcTtaHaBnMBaloTCsl TakMe BUAblI TEXHUYECKOrO 0OCNYXMBaHUSA:

a) TexXHn4eckoe O6CJ'Iy)KI/IBaHVIe npun XpaHeHUn, KOTOpoe 3akr4yaeTca B nepekoHcepBaunmn 6noka npun
OOCTUXEeHUU npenenbHoro cpoka KOoHCepBauun BO BpeMda XpaHeHuAa B COOTBETCTBUU C TpeGOBaHMﬂMM
3KCI'IﬂyaTaLl,I/10HHOI;I OOKyMeHTauuu,
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6) TexHM4yeckoe OOCMyXMBaHWE NpPW TPAHCMOPTUPOBKE, KOTOPOE 3aKM4aeTcsl B MoArotoBke 6noka K
TPaHCMNOPTUPOBAHMIO, JEMOHTaXE N3 TEXHONOMMYeCKoro obopyaoBaHus 1 ynakoBke nepes TpaHCNopTUPOBaHNEM;

B) TexHuyeckoe OOCnyxuBaHuWe NpW IKchryaTauum, KOTOpOe 3aknoyaeTcs B MOAroToBke Ornoka nepef
BBOJOM B 3KCMyaTauuio, B NpoLecce ee U B NepMoan4eckon npoepke paboTocnocobHoCcTH Grioka.

5.5 Tlepuogunyeckoe TexHMyeckoe obcnyxvBaHMe npu akchnyaTauun 6rnoka ycTaHaBnvMBaeTcs
notpebuTenem ¢ y4eToM MHTEHCMBHOCTU U YCINOBWUIA 3KCMyaTaLun, HO HE pexe 4YeM oauH pas B rog. [na 6rnokos
uenecoobpasHa exekBapTanbHasi NePUOANYHOCTb TEXHUHECKOro 0BCYXNBaHWUSI NPW AKCMnyaTauumn.

5.6 MNepuognueckoe obecnyxmMBaHMe OOMMKHO NPOBOAMTLCS B CneayloLeM nopsiake:

a) npoBecTy paboTbl, KOTOPbIE BLINOMHAKTCA NPU TEXHUHECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBNEHME U30NSALMMY;

B) NpoBepuTb paboTocnocobHocTb 6roka.

5.7 lNpoBepka conpoTUBNEHNS U30MALMN

VilamMepeHne  3neKTPUYEecKoro  COMPOTUBIIEHUS  U30OMAUMM  MPOBOAWUTb  MPU  OTKIMIOYEHHbLIX  OT
npeobpasoBaTtenst BHELIHMX LEensxX C MOMOLLbIO MEraoMMeTpa MeXay COeAMHEHHbIMU KoHTakTamu X1-X6, X7-X15,
X16-X17.

PesynbTathl cuMTaloTCs YOOBMNETBOPUTENbLHBLIMW, €CMU NOSMYYEHHbIE 3HAYEHUSI CONPOTUBIEHUS U30NSALUN
He meHbLie 20 MOm.

5.8 NpoBepka paboTocnocobHOro coctosHus brnoka.

Mposepka paboTocnocobHOro cocTosiHNa H6oka NPOBOANTCHA COrNAcHO NYHKTY 4.3 AaHHON MHCTPYKLUUN.

6 TpaHcnopTUpoBaHMe U XpaHeHne

6.1 YcnoBus xpaHeHUA 6noka

6.1.1 Cpok xpaHeHus B NOTpebuTensckon Tape - He MeHbLue 1 roga.

6.1.2 Brok JOMKEH XPaHUTbLCA B CYXOM UM BEHTUNMPYEMOM MOMELLEHUM MPU TEMMepaType OKPYKaroLLero
Bo3gyxa oT MuHyc 40 °C go + 70 °C n otHocuTenbHown BrnaxkHocTn oT 30 o 80 % (6e3 koHaeHcauun Bnaru). [JaHHble
TpeboBaHUs ABNSATCA PEKOMEHAYEMbBIMMU.

6.1.3 Bo3gyx B MoMelleHUn He OOIDKEH coAepXaTb MbiM U MPUMECU arpeccyBHbIX NapoB W rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPKaLLUX CEPHUCTLIE COEAMHEHUS U aMMUaK).

6.1.4 B npouecce xpaHeHWUs Unu akcniyartaumum He knaguTe TsKenble npeamMeThbl Ha 6ok 1 He noaBepranTe
€ro HUKaKOMY MEeXaHN4eCcKoMy BO3AENCTBMIO, TaK KakK YCTPOMCTBO MOXET AedOpMMPOBaTLCS U MOBPEAUTLCS.

6.2 YcnoBusa TpaHCNOPTUpPOBaHUA Groka

6.2.1 TpaHcnopTnpoBaHue 6roka B ynakoBke NpeanpuaTUs-M3rotoBUTENst OCYLLECTBNAETCA BCEMU BUAaMM
TpaHCnopTa B KPbITbIX TPAHCMOPTHLIX CPeACTBaX. TpaHCNOPTUPOBaHNE CaMoneTamMmu AOMKHO BbINOMHATLCA TOMNBKO B
oTannMBaeMbIX repMeTU3NPOBaHHbIX OTCEKaXx.

6.2.2 brok JOMmKeH TPaHCMOPTUPOBATLCS B KIMMaTUYECKUX YCIOBUSX, KOTOPbIE COOTBETCTBYIOT YCIOBUSAM
xpaHeHusi 5 cornacHo FOCT 15150, Ho npu gaBneHun He HWxe 35,6 klMa n Temnepatype He Huxe MuHyc 40 °C unu B
YCNoBUsiX 3 NpU MOPCKMX NEpPEBO3KAX.

6.2.3 Bo BpeMsi Norpy3o4Ho-pasrpy3o4HbiXx paboT v TpaHCMOPTUPOBaHUM 3amnakoBaHHbIN GOK He OOSKeH
noaBepratbCa pes3kMM ygapam U BNUsIHUIO — atMocdepHbix ocagkoB. Cnocob pasmelleHuss Ha TPaHCMOPTHOM
cpencTBe OOIMKEH UCKMoYaTb nepemMeLleHne 6roka.

6.2.4 Tlepen pacnakoBblBaHMEM MOCMEe TPaHCMOPTUPOBAHWS MNpU OTpuuaTtenbHOW Temnepartype 6nok
HeoOX0AMMO BblAepXaTb B TedeHMe 3 YacoB B YCNOBUsIX xpaHeHust 1 cornacHo FOCT 15150.

7 F'apaHTUU nsrotoBuTens

7.1 TapaHTUHbIA CPOK yCTaHaBNMBaETCA 5 neT co OHA oTrpy3km 6noka ynpaenexus PCY-31. [Ina 6rokos,
KOTOpbIEe MOCTaBMATCA HA SKCMOPT, rapaHTUMHBLIA CPOK 3KCMyaTaummn- 18 mecsaueB Co OHA UX CNeaoBaHUs yepes
[ocynapCcTBEHHYIO rpaHuLy YKpauHbl.

7.2 V3rotoBuTenb rapaHTMpyeT cooTBeTcTBMe Grnoka ynpasneHns PCY-31 TexHudeckum TpeboBaHuam TC
26.5-13647695-001:2016 npu cobniogeHnn yCrnoBWUA XpaHEHWs, TPAHCMOPTUPOBaHWUSI, MOHTaXa W aKcnnyaTauuu,
yKa3aHHbIX B PYKOBOACTBE MO 3KCrfyaTaumm Ha 6nok ynpaenenuss PCY-31. MNpu HecobnioaeHnn notpebutenem
OaHHbIX TpeboBaHWin NOTpedbuTenb NULLIAETCS NpaBa Ha rapaHTUNHbLIA peMoHT 6rnoka PCY-31.

7.3 Mo QoroBOpeHHOCTU € noTpebutenem npeanpuaTUe-U3roToBUTENb OCYLLECTBIAET NnocrnerapaHTuiHoe
TEXHUYECKOe OOCNYyXMBaAHWE, TEXHUYECKYID MNOAOEPXKKY W TEXHUYECKME KOHCYNbTauMu MO BCEM BuAaM CBOEWN

NpoayKLUun.
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NMpunoxeHune A - KOMMyHMKaUMOHHbIe (pyHKLUMN

MpunoxeHue A.1 NMporpammHo aoctynHble peructpbl PCY-31

Tabnuuya A.1 — lMpoepammHo docmyrHbie peaucmpbi 6r1oka PCY-31

os 3
é T 5[ F Qﬂlzica ®dopmar HanmeHoBaHue napameTtpa [nana3oH nsameHeHus
z é z f, P DECp ’ AaHHbIX [MapameTp ypoBHS KoHdUrypauum] (mecATUYHbIE 3HaYEeHWUs)
6T ¢
03 0 INT Kog (mogenb) 6roka 22 (DEC) — 16 (HEX) — 1.06 (DEC)
03 1 INT Bepcusa nporpammHoro obecneveHns 1
0 — 3anpeuweHo
03 /06 2 INT PaspelueHne nporpaMmmmpoBaHus 1 — pa3peweHo
03/06 3 INT Pexum paboTtbl Mogyns ? - 6e3onaCwa|H PEXNAM,
— HOpPMaribHbIN PEXUM
03 /06 4 INT Pexum paboTbl ceTn ? — C HacTpoNkamit 1o ymonatuio
— C Nosb30BaTeNbCKUMM HACTPOMKaMm
03/06 5 INT KomaHaa cnexeHus 3a ceTbio ? ~ OTKIIO4EHa
— BKJIOYEHa
03 /06 100-102 INT PervcTtpbl cocTosiHua gatymkoB 1-3 0 — oTKnioqeH
1 — BKJIKOYEH
0 — pene B pa3oMKHYTOM COCTOSIHUM
03/06 103-105 INT Pervctpbl cocTosiHma pene K1-K3 1 — DEre B3AMKHYTOM COCTOSIHIM
MuHumanbHas ANUTENbHOCTbL MMMyNbCa 000.0-999.9 c*
03/06 9000 INT BXoAHoro curHana DI1
03/06 9020 INT MuHuManbHas ANUTEeNbHOCTbL UMNyNbCa 000.0-999.9 ¢
BXogHoro curHana DI2
03/ 06 9040 INT MuHumanbHas ANUTENbHOCTbL MMMYyNbCa 000.0-999.9 ¢
BxogHoro curHana DI3
03 /06 18500 INT CeTeBon agpec (HoMep Moayns B CeTH) 0-255
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
03 /06 18501 INT CkopocTb 06MeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
0 — 6e3 KOHTPONsl YETHOCTU
03 /06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTpOrb NO YETHOCTH
2 — KOHTPOMb MO HEYETHOCTU
03 /06 18503 INT | Cron 6ur 0 — oAvH but
1 — nBa 6buta
03 /06 18505 INT TarimayT 3anpoca 0-9999 ¢
03/ 06 40600 INT CoxpaHeHue nosb3oBaTenbCKuX 0
napameTpoB 1 — COXpaHuUTb

* [JaHHbIN NapamMeTp He BMAWUSIET Ha COCTOSIHMS PErMcTPOB BLIXOAHLIX pene, a BNUSAET TOMbKO Ha COCTOSIHUE

pernctpos 100-102.

Mpunoxexune A.2 MODBUS npoTtokon

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuin 6ut nepegaeTcsa nepsbIM.

Kagp Modbus coobuieHns cnegyowuin:

A.2.1 ®opmar kaxxgoro 6ainTa, KOTOpPbIA NPUHUMAaETCs U NepeaaeTcs Npuéopamu, creayroLWmii:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — konuuyecTBO 3anpalimBaemblx peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6ornee 16

perncTpoB, TO 3TO yKa3biBaeT Ha OWMBOYHbIN 3anpoc (ko4 owmnbKm 2).
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A.2.2 Device Address. Agpec ycTpouncrtea

Apgpec mogynsi (slave-yctpoincTea) B cetu (1-255), no kotopomy obpawaetca SCADA cuctema (master-

YCTPOWCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbi npuGop NocbinaeT CBOM OTBET, OH pasMeLlaeT 3TOT Xe
(cobCcTBEHHBIN) agpec B 9TOM nore, YTobbl master-ycTpoicTBO 3Haro, kKakoe slave-ycTpoiicTBO OTBeYaeT Ha 3anpoc.

A.2.3 Function Code. ®yHKLUMOHaNbLHLIA KOA onepauuu

Bnok PCY-31 nogaepxueaeT cneayroLime MyHKUNN:

Function Code PyHKUMA
03 YUTeHune peructpa (oB)
06 3anvcb B 04WH perncTp (Ansa 3anvucu gaHHelx popmara Integer)

A.2.4 Data Field. None nepeaaBaeMbIX AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cuctemoin yganeHHOMy Mpubopy, COAEPXUT

nobaBo4yHO MHOpMaLUmio, KoTopasa Heobxoanma slave-yctponcTy anst getanusaumm pyHkummn. OHa BKITHOYaeT:

® HayanbHbI aApec perncTpa u KoNMYecTBo perncTpoB Ans pyHkuum 03 (4TeHue)
® afpec permcTpa v 3HavyeHune aToro permctpa ansa dpyHkumm 06 (3anuce).

Mone AaHHbIX COOBLLIEHMS], NOCHINAaeMoro B OTBET yaaneHHbIM NPUBOPOM, COAEPXKMT:
® KonnyecTBo GaiiT oTBeTa Ha cpyHKLMIo 03 U coaepxMMoe 3anpallrBaeMbiX PEMMCTPOB
® aflpec perncTpa u s3HayeHue aToro pernctpa ans dpyHkumm 06.

A.2.5 CRC Check. None 3Ha4eHUsA KOHTPOINILHON CYMMbI

3HayeHMe 3TOro nonsi - pesynbTaT KOHTPOMS C MOMOLLbI LMKNMYeckoro m3bbiTodHoro koga (Cyclical

Redundancy Check - CRC).

Mocne dopmupoBaHna cooblieHns (address,

function code,

data) nepepatollee ycTpoNCTBO

paccunTbiBaeT CRC Kkof v nomeluaeT ero B koHel cooblieHus. MpuemHoe ycTpoictBo paccunTeiBaeT CRC kop
NMPUHSATOrO COOBLLEHUSI U cpaBHMUBaET ero ¢ nepeaaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 3T0 03HavaeT
4YTO MMEEeT MeCTO KOMMYHMKaLMOHHan owmnbka. YCTPOMCTBO He BLINOMHSET AENCTBUIA U HE AaeT OTBET B clyyae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunmnuamn (FFFFh).

. Ucknrouatowee UK ¢ nepebiMn 8 61T Garita coobLieHus n cogepxumoim CRC perucrtpa.

. CoBur pesynbTaTta Ha oAMH OMT BNpaso.

. Ecnu cosuraembin 6ut = 1, nckniovatowee UMW coaepxmmoro peructpa ¢ A001h 3HaueHnem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. NoBTopaTb waru 3, 4 n 5 noka 8 coBuUros He ByayT MMETb MECTO.

. Ucknrouarowee I co cnepytowmmn 8 6ut 6anta coobuieHus n cogepxumbim CRC peructpa.
. MoBTOpATHL Warn ot 3 go 7 noka Bce 6alnTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v bygeTt 3Ha4eHneM KOHTPONbHOW CYMMBbI.

O©CoO~NOOOBRWN-=-

Koroa CRC pa3melyaeTtcs B koHUe coobuweHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

MpunoxeHue A.3 dopmaT KOMaHA,

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowmii popmart mcnonb3yeTcsa Ansa nepegaymn aanpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctporctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1 BYTE 1 BYTE HB LB HB LB LB HB

OtBeT yctponctea. RETURNED FROM DEVICE:
DATA

Ag%\lgggs Fggg£|€3N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB




Fae «<NUMBER OF REGISTERS» 1 n <16 — konuMyecTBo 3anpalmBaemblx peructpoB. Ecnu B kagpe
3anpoca 3aka3aHo 6onee 16 pernctpos, mogyns RIO-AO4 B oTBETE OrpaHMYMBaET MX KOMMYECTBO [0 NepBbIX 16-Tu

perucTpos.

Mpumep 1:

1. UteHue peructpa
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3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTponctea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepytowas kKomaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpouncTtBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB

MpunoxeHue A.4 PekomeHaaumMm no nporpaMmMmpoBaHnNi0 o6MeHa AaHHbIMU C

onokom PCY-31

Mpumep pacyeTta KOHTPOMNbHON CyMMbI Ha s3blke CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)
{

unsigned int crc;

unsigned char bit_counter;

crc = OxFFFF; // initialize crc

while ( number_byte>0 )

crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )

it ( crc & 0x0001 )

{
crc >>= 1; // shift to the right 1 position
crc ~= O0xA001;// crc XOR with OxA001
3
else
crc >>=1; // shift to the right 1 position
3
bit_counter++; // increase counter
b
number_byte--; // adjust byte counter
return (crc); // final result of crc

}
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RS-485

NMpunoxeHune b - Cxema noaknoyeHns nHtepcenca

= BnKn-48s | AnuHa nuHuK ceasm ae 1200 M R
k0 = | - »
|
| = R2 |a+f) RS-485 R1
| | B — T N
I|I | - g _/._ B 1 7 WRRRRELIEIR A

. RGMND Lo

v
A+ B A+ B- A+ B- A+ B- A+ B-
Hpeoﬁg;osa‘ranb 01 02 03 yc‘rp':o?ﬁi'rs 20
WHTepd eficos
RS-232RS-485 MHK-121 MHK-112 MUK-51

31
MHK-52H

MUK-12

PucyHok b - OpaaHu3sayusi uHmepghelicHoU ces13u MexX0y KOMIMbIOmMepoM U peayrnsmopamu
lMpumeyaHus.

1. K ogHomy nopty COM unun USB komnbioTepa MoxeT ObiTb NOAKNIOYEHO A0 32 yCTPOWCTB, BKOYad
npeobpasoBaTenb uHtepdgericos bINN-52 (SDS-485).

2. Obwasg anvHa kabenbHOM NUHMM CBA3M He AormkHa npeBbiwaTtb 1200 M.

3. B kayecTBe kabenbHOW NUHUKU CBA3M NPEaNoYTUTENBHO MCNOSb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.
4. AnvHa oTBeTBNEeHUN Lo JomkHa ObiTb KaKk MOXXHO MEHbLLEN.

5. K uHTepdericHbIM BxoAaMm, pacrionoXeHbIM B KPanWHWX TOYKax COEOAUHUTENbHOW NUHUK Heobxoammo
NOAKMNIOYNTL ABa TepMuHanbHbIX pe3uctopa conpotusrieHnem 120 Om (R1 u R2). MNogkntoyeHue pes3ncTopoB K
npubopam Ne 01 — 30 He Tpebyetcd. [lMogkniodeHne TepMMHAaNbHBIX Pe3ncTopoB B Onoke npeobpasoBaHus
nHtepdericos BINMN-52 (SDS-485) — cm. B PO Ha BINN-52 (SDS-485).

nepembidkn JP1 Ha nnate nHtepdenca (cm. puc. 4.3).

6. lMogknioyeHne TepMuHanbHOro pesuctopa B 6noke PCY-31 ocyulectBnsercs nyTem YCTaHOBKM
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NIUCT PEFTMCTPALUNN UBMEHEHUI

Homepa nuctos (cTpaHuy)

N3m. Vame- 3ame- M3meHeHna B JOKYMeHTe Moan. Harta
HEHHbIX HEHHbIX HoBbix

1.00 15 Mapwkot A.4. 03.07.2014
1.01 15 VicnpaBneHbl HETOYHOCTUN B TEKCTE Mapwkot [.A. 22.08.2014
1.02 15 VicnpaBneHo Ha3HayYeHne KnasuLl OHydpuk B.B. 31.10.2014
1.03 19 [obasneHo onvcaHve nHtepdenca | Mapwukot A.4. 23.12.2015
1.04 19 M3meHeH Kopg 3akasa Mapukot O.4. 05.01.2016
1.05 20 McnpaBneHbl HETOYHOCTU B TEKCTE Mapwkot A.4. 27.01.2016
1.06 20 VicnpaBneHbl HETOYHOCTUN B TEKCTE Mapwkot [.4. 19.05.2016
1.07 20 [obaBneHo npumeyvaHue K CnaBsk A.A. 04.07.2018
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