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Hactoawmnm OoKyMeHT pacnpocTpaHsaeTCs Ha KOMMNeKc namepu-
TenbHo-BbluMcnuTenbHbln «B3JIET» mncnonHenna MIBK-103 n npeaHa-
3HayeH A5 0O3HAKOMIIEHNSA C YCTPOMCTBOM M NOPSAKOM €ro aKkcnnyaTa-
Lun.

YacTb | cooepXuUT TeXHMYeckoe omnucaHue, Nopsaok MOHTaxa u
obcnyKnuBaHUsi KOMMNEKca, MeToauKy NoBepku, YacTb |l — nopsaok ero
MCMNOMb30BaHUS NpU SKCNyaTauum.

B cBs3u ¢ nocTtosHHOM paboTomn No yCoBEPLUEHCTBOBAHMUIO U3OENNS
B KOMMMEKCe BO3MOXHbl OTMMYMA OT HACTOSLLEro pykoBOACTBA, He
BMMSAIOLWLME HA METPOSOrM4YecKme XapakTepucTukn U yHKLMOHaNbHbIe
BO3MOXHOCTU KOMMIEKca.

MEPEYEHb MPUHATBLIX COKPALLEHNN

BK - BNOK KOMMYyTaLUWK;

BT - BCTPOEHHbIN UCTOYHUK NUTAHUS;

YKKU - XXMOKOKPUCTaNIMYeCKUN NHOMKaTop;

MBK - UBMEPUTESTbHO-BbIYNCNUTENBHBIN KOMMEKC;
MBI - UICTOYHUK BTOPUYHOIO NUTaHUS;

HC - HewTaTHaga cutyaums;

MK - NepcoHarnbHbIA KOMMbIOTEP;

nya - «[1paBuna ycTponcTea aNeKkTpOyCTaHOBOKY;

ory UCM - dpegeparnbHoe rocygapCTBEHHOE yupexaeHue - LeHTp
cTaHgapTM3aumm n MeTposiornu.

* * %

» Komninekc usmepumeribHo-ebiquciumernbHbit «B3JIET» 3apeaucmpu-
posaH &8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuld P® nod
Ne 21471-12 (ceudemenscmeo 06 ymeepxOeHuu muna cpedcme
usmepeHuli RU.C.34.006.A Ne 45602).



FrAPAHTUUN USTOTOBUTENA

I. WsrotoButenb rapaHTMpyeT COOTBETCTBME KOMMSIEKCOB U3MEPUTENBHO-
BoluncnntenbHblx «B3JIET» mogndukaummn «B3JIET WBK» wmcnonHeHus
MBK-103 TexHn4eckum ycnosusiM B npegenax rapaHTMnMHOro cpoka 21 mecsu c
AaTbl NePBUYHON NOBEPKN NPU COBMIOAEHUN CneayoLwmnX YyCroBun:

a) XpaHeHwe, TpaHCNOPTUPOBaHME, MOHTaX W 3JKcCnryaTtauus usgenus
OCYLLECTBMAITCA B COOTBETCTBMM C IKCMNyaTauMOHHON OOKYMEHTaLum-
el Ha n3genve;

0) MOHTaX M NyckoHanago4Hble paboTbl BbINOSIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NMOBEPKN C OTMETKOM B nacnopTe usgenus;

Mpn HecobnoaeHnn ycrnoBmsa nyHkTa 16 rapaHTUHBLIN CPOK 3KCMNyaTaumm
coctasnseT 15 mecsiueB C gaTbl NEPBUYHON NMOBEPKN N3OENNS.

NMPUMEYAHWME. Nata BBOOa U3genna B aKCniyaTauuio n garta rno-
CTaHOBKM Ha CepBMCHOE OOCNyXMBaHWE yKasblBalOTCS B nacrnopTe Ha
n3genve B pasgene «OTMeTkn O npoBedeHun padoTy», 3aBepstoTCs
NoANNCLI0 OTBETCTBEHHOIO NLA U NeYaTbio CEPBUCHOTO LIEHTPA.

[I. MapaHTUMHBIA CPOK NMpoafieBaeTCA Ha BPeMs BbIMOMHEHUA rapaHTUMHOrO pe-
MOHTa (6e3 yyeTa BpeMEHM ero TpPaHCNOPTUPOBKK), ECNN CPOK NPOBESEHMS ra-
PaAHTUAHOrO PEMOHTA NPEBbLICUIT OAMH KaneHAapHbIN MecsL,.

[ll. N3roToBUTEND HE HECET rapaHTUNHbIX 06A3aTENBLCTB B CNEaYLWUX Cnydasx:

a) OTCYTCTBYeT MacnopT Ha uM3genve c 3anofHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

0) nsgenne nMeeT MexaHMYeCcKMe NOBPEXAEHWS;

B) M3genve XpaHurocb, TPaHCNOPTUMPOBANOCh, MOHTUPOBANOCHL UMK 3KC-
nrnyaTMpoBasnocb C HapylieHneM TpeboBaHWI 3KCnyaTaunoHHOW Ao-
KyMeHTauumn Ha uagenve;

r) OTCYTCTBYET MK NOBpeXxaeHa nrnomba ¢ NoBepuUTenbHbLIM KIeriMoM;

A) n3genue nnun ero coctaBHasa YacTb nogeepranocb pasbopke nnu gopa-
boTke.

* * %

HeucnpaBHoe nsgenve ans BbIMONMHEHUA rapaHTUMHOIO PEMOHTAa Hanpas-
nseTcs B pernoHarbHbl U FONIOBHOW CEPBUCHBIN LIEHTP.
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1. OMACAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1. NameputenbHo-BbluMcnuTENbHbIM  kKOMnnekc  (MBK)  ncnonHeHus
MBK-103 npegHasHaveH gns cbopa, o6paboTkm n xpaHeHus namepwm-
TenbHOW WHopMaumn, nocTynawwen c pacxogomepoB «BIJNET
MMNh», a Takke uHOMKauMM v nepegadn MHpopmMmaumm Ha BHELUHWE
yCTpoucTBa.

MBK obecneymnBaer:

-CBA3b MO BHYTpeHHeMy wuHTepdency RS-485 ¢ pacxogomepamu
«B3NET MMAdy»;

- npuemM, obpaboTky U apxXuBMpOBaHME WN3MEPUTESTbHOW MHIOPMaLUK,
nocTynarLen oT pacxo4oMepoB, NOAKMHOYEHHbIX MO BHYTPEHHEMY WH-
Tepdency;

- BbIBOZ U3MEPUTENbHOW, apXMBHOW, YCTAHOBOYHOW N ANArHOCTUYECKOWN
WHOPMaUUM Ha uHAuKaTop, No uHTepdency RS-232 unn RS-485,
Ethernet n yepe3s yHnBepcanbHble BbIXOAbI;

- KOH(UIryprpoBaHMe 1 HaCTPOKKY NMOAKMYEHHBIX PacXo40MEepPOB.

1.2. TexHN4YeCKne xapakTepmuCcTuKun
1.2.1. KonuyecTtBO noakntodaeMblx MO BHYTPeHHeMmy uHTepdency RS-485
pacxogomepoB — o 15 wr.
1.2.2. BHelwHWe cBA3MN:
- YHMBepcarnbHble Bbixoabl — oT 1 Ao 9 (no 3akaasy);
- nHTepdenc RS-232 nnm RS-485;
- nHTepgenc Ethernet (no 3akaay).

1.2.3. BK obecne4ynBaeT 3anucb U XpaHeHue pesynbTaTtoB paboTbl B apxu-
Bax (KaHanNbHbIX U CyMMapHbIX) U XXypHarnax.

KonunuecTtBo 3anucen B ogHOM apxuBe (rnybuHa apxvsa):
- 2-4yacoBom — 780 3anucen (65 npeabloyLLUMNX CYTOK);
- CyTo4YHOM — 366 3anuncen (12 npeablgywmnx MecsiLeB);
- Meca4yHOM — 48 3anucen (4 npeablaywunx roga);

- NPOM3BOSIbLHOM (C 3aJaBaeMblM MHTEpPBaNoM apxmemMpoBaHud) — 0o 336
3anucen (oo 14 npeabloyLmx CyToK).

KonuyecTBo 3anucen B XypHanax:
- XXypHane HewTaTHbIX cutyaumn — go 1000 3anucen;
- XXypHane pexunmoB — 0 512 3anucen;
- XXypHane nonb3osaTtensa — o 1000 sanucen.

Cpok COXpaHHOCTU apXUBHOW M YCTaHOBOYHOM WMHOpMauuun npu
OTKINIOYEHMM BHELLUHEro NMTaHUsA He MeHee 1 roga.



1.2.4. NapameTpsbl anekTponutaHua NBK:

- HanpshkeHue nNUTaHusa — cTabunmManpoBaHHOE HanpsXXeHne NOCTOSIHHO-
ro Toka 3HayeHueM 13 guanasoHa ot 18 go 25 B ¢ ypoBHem nynbcaumu
He B6onee £ 1,0%;

- noTpebnsiemas MOWHOCTbL — He Bonee 4 BrT.

Mutanme ot cetn 220 B 50 Ny moxeT obecneunBaTbCa C MOMOLLbIO
NUCTOYHMKA BTOpuM4HOro nutaHus (MBI1), noctaBnsemoro no 3akasy
(Mpunoxexue 1).

1.2.5. DKkcnnyaTtaunoHHble napameTpbl:
- cpeaHsas HapaboTka Ha oTkas — 75 000 v;
- CpeaHnin CpoK Cryxbbl — 12 neT.

1.2.6. briok IBK-103 no ycToM4MBOCTM K BHELUHWM BO3OENCTBMAM COOTBET-
ctByeT TpeboBaHusam TOCT P 52931

- MO KNMMaTUYeCcKMM BO3aencTemsaM — rpynne B4 (gnanasoH Temnepary-
pbl OKpyxatowero Bosayxa ot 5 go 50 °C, oTHocuUTeNbHaA BAXHOCTb
He 6onee 80 % npu Temnepatype o 35 °C, 6e3 KoHaeHcauumn Bnarn);

- N0 MeXaHW4YecknM BO3aencTBusaM — rpynne N2;
- N0 BO34EeNCTBMI0 aTMOCepHOro aasneHus — rpynne P2.

Bnok kommytauun (BK) BK-101 no yCTOMYMBOCTM K BHELLHUM BO3-
aenctenam cootseTcTayeT TpebosaHusam FOCT P 52931:

- K KNnMaTu4ecknm Bo3gencTemam — rpynne C4 (amanasoH TemnepaTypbl
okpyxatowero so3gyxa ot muHyc 30 go 50 °C, oTHOocuUTernbHasa Bnax-
HocTb 40 95 % npu Temnepatype go 35 °C, 6e3 KoHgeHcauum Bnarm);

- K MexaHu4ecknm Bo3gencteuam — rpynne F3 (yactota Bubpaumi ot 10
0o 500 Ny ¢ amnnutygon cmewenus 0,35 mm);

- K BO30eNCTBUIO aTMOocdepHoro gaeneHuna — rpynne P2 (naeneHue ot
66,0 no 106,7 kla).
CrteneHb 3awmntbl 6noka MBK-103 no NOCT 14254 cooTBeTcTBYET
kogy IP54, bK-101 — IP65.

1.2.7. Bug v rabaputHble XxapakTepucTukn npuseaeHsl B MNpunoxeHun A.

1.3. MeTponormnyeckune xapakrepuCTUKHU

Mpenenbl gonyckaemon OTHOCUTENbHOW MOrpeLLlHoCTN Npeobpaso-
BaHWA MOCTynarLero no BHyTpeHHeMmy uHtepdency RS-485 3HadeHus
pacxoga B 4acTOTy Ha WMMYMbCHO-YaCTOTHOM BbIxoge He 6onee
+0,5%.

Mpwn nHdopmaunoHHOM obMeHe No nHTepdencam NorpeLlHOCTb He
BHOCUTbLCS.

Mpepenbl gonyckaemMon OTHOCUTESNbHOM MOrpeLlHOCTU perucTpa-
UMM BpeMeHun paboTbl, NpocTtos 1 T.4. — He 6onee +0,01%.



1.4. CocTtaB

KomnnekT noctaBku nsgenusa npmeeneH B tabn.1.

Ta6bnuua 1

HanmeHoBaHWe 1 ycrioBHble 0603HAYEHNS Kon. Mpumey.
Bnok MBK-103 1
Bnok kommyTauun BK-101 RS-485 1-2 Mo 3akasy
MICTOYHMK BTOPUYHOIO NUTaHUs 1 Mo 3akasy
KoMMneKkT MOHTaXHbIX YacTen 1 Mpum.
MacnopT 1
PykosoacTtso no akcnnyartauuu, u. |, 11 1

NMPUMEYAHUME. B koMmnnekt BXoAAT Kabenu nutaHuMa U CBA3MN,
ONVHbI Kabenen — no 3akasdy. TunoBasa gnvHa kabensa Ans nogknoye-
HUSA K UICTOYHUKY BTOPUYHOIO NUTaHUS (C HAKOHEYHWKaAMKM U MapKUpOoB-
kon) — 1,5 m.

JKcnnyaTaumMoHHass OOKYMEHTauus M KapTbl 3aKa3oB Ha JaHHoe
nsgenve n apyryo npoaykumto, Bobinyckaemyo dompmon «B3J1ET», pas-
MeLLEeHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpamMm  «YHuBepcalsibHbIN MNpo-
CMOTPLUMK», BKMOYaKOLWMMA B CBOW COCTaB MHCTPYMEHTalbHyl0 Mpo-
rpammy «Monutop B3JIET UBK» (IVK-103) ansa paboTel ¢ npubopamm
no nocnegoBaTenbHbIM UHTEpdencam RS-232 (RS-485) n nHtepgency
Ethernet.



1.5. YcTpoucTtBo n paboTta

1.5.1 MpuHUKN paboTbl
Ha puc.1 nokasaHa cTpykTypHas cxema cbopa nHgopmaumm ¢ no-

Moo MBK.
RS-485 C e ana |
- | Komnnekc UBK-103
- RS-485 | BnOKVIBK-103| KnasmaTypaH KK/ | :
| Rs-a85 | |
Pacxogomep < | BbluMcnuTens
«B3NETNNO» |
| ﬁg‘}i’g; KoM6UHVpOBaHHbIN | | ; Eii:g
| BHYTP. moayne L Yhusepc.
| CBA3N I BbIXoA
} |
| Cepauc. mogyne 1 [ []: ! ; Bbixogs!
| o > CepBuCHbIX
: Cepauc. mopyne 2 | [[i | = monyneit
Ne1 |
: T=24B |
P | 220B50I'y
Ne7 | MBI |« |
| Y |
RS-485 || Bnok |
| kommyTauum
_ RS-485 > “EK-A01 |
N | Rs-485 |
RS-485 | t
Pacxopomep N |
«B3NETNNO» | |
| |
| |
| |
| v |
i > Bnok |
| kommyTaumm
Nes8 "] BK-101 |
| - RS-485 |
e
Ne15

XKKW — xudkokpucmannuydeckul uHoukamop, MBI — ucmoyHuk emo-
PUYHO20 rumaHusl.

Puc.1. CTpykTypHas cxema.

C pacxogomepoB «B3JIET MMNA», nogkniodeHHbIX Kk 6roky WVBK-
103 no BHyTpeHHeMY UHTepdency RS-485, noctynaet nameputenbHas
MHopMaUus: Tekywme 3HadeHust pacxoga Q, obbema npu NpAMOM
(«nonoxuTenbHOM») HanpaeneHun notoka V+ un obbema npu obpaTtHOM
(«oTpuuaTenbHOM») HanpasneHMm nNoToka V- . 3Ha4YeHus napameTpos,
nony4eHHble N0 MHTEPMENCY, BbIBOASATCA HA UHOMKAUMWIO U apXUBUPY-
IOTCS OTAENbHO ANSA KaX4oro kaHana naMepeHus (pacxogomepa).
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B 6noke MIBK-103 B kaxgom KaHane no faHHbIM COOTBETCTBYIOLLIE-
ro pacxogomepa [AOMOSIHUTENbHO BbIYUCMNATCHA TeKyline 3HaYeHus
CymMMbl 06bEMOB Npy NPAMOM 1 06GPaATHOM HanpasfieHMM NOToKa C yve-
TOM 3Haka noToka XV n 6e3 yyeTa 3Haka NoToKa \V| :

YV = V+ - V-
|V|=V++ V-
BblumcneHHble 3HaYeHnsa TaKkke VIHLI,VILI,VIpyI'OTCFI n apXVIBVIpyI'OTCFI.

[na yoobcTea 3HayeHne pacxoda Ans KaXaoro KaHana uHauumpy-
eTCcsa Takke KpPynHbIM LPUEPTOM B OTAENBbHOM OKHe. B aToM >xe okHe
WHONUMPYETCS CMOBO COCTOSIHME KaHana: 3HaKOMO3MLMOHHbIN KOopg
OLKNOOK (HewTaTHbIX CUTyaLmMi, OTKa30B).

Kpome TOro, 4ns kaxgoro kaHana Ha MHAMKALMIO BbIBOAUTCA CIly-
XebHasa nHdopmauus:

- COCTOSIHME KaHara CBS3M C pacXxo[oMepoM;
- pexum paboTbl pacxoooMepa;

- HanpaBeHNe NOToKa B PacXo4oMepe;

- CMOBO COCTOSIHUSA KaHana.

MNepeyveHb PUKCMpyeMbiX OWNMBOK (HeLWTaTHbIX CUTyaL M, OTKa30B)
N UX KoAbl NpuBeAeHbl B YacTu |l HacTosLero pykoBoAcTBa.

B 6noke MBK-103 MmeeTca BO3MOXHOCTb CYMMMPOBAHUSA 3Ha4ve-
HUM napameTpoB Q, V+ V- XV, |V| Heckonbkux kaHanos. Bbibop ka-
HanoB, AaHHble KOTOPbIX 3aBOAATCA B KaHan CyMMWPOBaHUS, OCY-
LLleCTBNSETCA nornb3oBaTenemM nporpaMMHO. 3HayeHust napamMeTpoB
CYMMapHOro KaHana Takke BbIBOAATCH Ha WMHOMKALMIO U apXUBUPYIOT-
cA.

Pa3psaHOCTb MHAMKALMK:

- pacxoga Q — oo 6-Tv pa3psaoB Lenas YacTb yicna u 3 paspsiga apoo-
Hasi YacTb Yncna;

- obbemoB V+ 1 V- — go 10-t1 1 3 paspsaga COOTBETCTBEHHO;
- 06bemoB =V u | V| -0 10-Tn n 4 pa3psiga COOTBETCTBEHHO.

1.5.2. Perncrtpaumsa pesynbTtatoB paboTbl pacxoaomepoB

1.5.2.1. Pe3ynbTaTbl UI3MEPEHNA U BbIMUCINEHN 3aNUCLIBAIOTCA B KaHarbHbIE U
CYMMapHbIN apXuBbl: 2-4acoBble, CYTOYHbIE, MECAYHbIE, a TakxKe B ap-
XVBbl C MPOWU3BOSIbHBIM WHTEPBANIOM apxMBUpoOBaHUSA. AnuUTenbHOCTb
MHTepBara apxmBMpoBaHus Npom3BosnbHOro apxmea (30 MuH unu 1 vac)
MOXET 3a/laBaTbCH Mofb3oBaTeNeMm.

KonunyecTtBo 3annucen B O4HOM apXmBe:
- 2-4acoBom — 780 3anucen;
- CYyTO4YHOM — 366 3anucen;
- MecsiyHOM — 48 3anucen;
- Npon3BosibHOM — 336 3anucen.
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¢ B 06Len YacTu 3anmcen KaHanbHbIX apXMBOB PUKCUpPYETCS:

gata W BpeMA COXpaHEeHUA apXI/IBHOI7I 3anncun, pgeHb.mMmec.rog
YacC:MUH:CeK;

Bkn. KaHanbl - - - X ----XX--X - - — 15-3HayHbl 3HAKOMO3NLINOH-
HbIA KOO HOMEPOB KaHamnoB, paboTaBLINX B TEYEHME MHTEpPBana apxu-
BUpoBaHUA (paboTaBLuMi KaHan OTMEeYaeTCs 3HAKOM «X», HOMep KaHa-
na OTCYMTbIBAEeTCHA CnpasBa Haneso);

- THep — Bpems oTcyTCcTBUS NUTaHmsa 6noka MBK-103 3a nHtepsan apxu-

BUPOBAHUS, YaC:MUH.
B 3anuncsx kaHanbHOro apxmea ukcmpyeTcs:

V+ — 0O6beM, M3MepPEeHHbI Npu NPSIMOM HanpaBfeHUN NoToka 3a WH-
TepBan apxXMBUPOBaHUSA, M’

V- — 06beM, n3mMepeHHbI Npu 0BpaTHOM HanpaefeHMM NOToKa 3a WH-
TepBan apxvBUPOBaHUSA, M,

Qcp — cpedHee 3Ha4yeHWe pacxoda C y4eTOM HarnpaBreHus noTtoka 3a
WHTEpBarn apXvBMPOBaHWS, N/MUH;

HC-x-------- — 10-3HayYHbIM 3HAKOMO3ULMOHHbIN KoL, OWMOOK (He-
LWITATHbIX CUTyauui, OTKA30B), BO3HUKLLMX B TEYEHNE UHTepBana apxu-
BUPOBaHUA (30eCb U B OPYrnX 3HAKOMO3ULUMOHHLIX KOJaX Hanuvyue co-
ObITNA OTMEeYaeTCs 3HAKOM «X», HOMEep NOo3nuUMM Koda OTCcYMTbIBaeTCcsa
crnpasa Haneso);

- Tcc — Bpems OTCYTCTBUA CBA3U C pacxogomepom paboTarowero 6rnoka

MBK-103 3a nHtepsan apxmBmpoBaHUSl, Yac:MuH.
B 3anuncsx cymmapHoro apxmea pukcmpyeTcs:

gata W BpeMA COXpaHEeHUA apXI/IBHOI7I 3anncun, pgeHb.Mmec.rog
YacC:MUH:CeK;

V+ — cymMma 00BbEMOB, U3MEPEHHbIX B BblOpaHHbLIX KaHanax npu nps-
MOM HanpaBfIEHUM MOTOKA 3@ WHTEPBAN apXMBUPOBAHWS, M°;

- V- — cymma 06beMOB, M3MepPEHHbIX B BbIbDpaHHbIX kaHanax npu obpar-

HOM HanpasneHnn NoToKa 3a NHTepBall apXmBNpoBaHnA, M3;

Qcp — cpefgHee cymmapHoe 3HaveHue pacxofa Ans BblGpaHHbIX KaHa-
NOB 3a UHTepBar apXMBUPOBaHUSA, N/MUH;

HC -x-------- — 10-3HayYHbIM 3HAKOMO3ULMOHHbIN KoL, OWMOOK (He-
LWTATHbIX CUTyauu, OTKA30B), BO3HUKLLMX B TEYEHNE UHTEepBana apxu-
BMPOBaHUA B BblIOpaHHbIX KaHanax;

Bkn---X-X-X---X--X— 15-3Ha4Hbln 3HAKOMO3ULMOHHBbIN KO Ka-
HanoB, paboTaBLKMX B TEYEHME UHTEpPBANa apxXMBNPOBaHUS;

CYMM - - - X - X - - - X ---X-— 15-3HayHbIi 3HAKOMO3NLNOHHbIN KO,
KaHanos, AaHHble KOTOPbIX CyMMUPOBAaNuCb B Te4eHue nHTepBana ap-
XUBUPOBAHUS,;

THep — BpeMsi OTCYTCTBMSI NMUTAHUS KOMMIIEKca 3a MHTepBan apxvBu-
POBaHUSA, YaC:MMH.

[ns kaxgoro apxvmea nNpegycMoTpeHa npoueaypa noucka tpebye-
MOW apX1BHOW 3arnucu.
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1.5.2.2. Ownbkn (HewTaTHble CUMTyauuKn, OTKa3bl), BO3HMKaKLWME B npouecce
paboTbl komnnekca VBK, dukcupytoTcsa B XypHane owmbok. XKypHan
MoxeT cogepxaTb 4o 1000 3anucen.

B >xypHane owmnbok (HewTaTHbIX CUTyaunn, oTKa3oB) pmukcupyeTcs:
- HOMep 3anucy;
- AaTta 1 BpeMsi HacTynneHnsi cobbITUs, A€Hb.MEC.FO4 Yac:MUH:CEK;

- BUA owmnbkm (Owmbka Q> Qmakc; Owmnbka nutaHme; OwmnbKa cBA3b
nT.Nn.)

Tun cobbiTns (Tun YctaHoBKa — BO3HUKHOBEHME ownbku; Tun CHATHE
— NpekpaLleHne ownodkn);

- HOMep KaHarna, B KOTOPOM Mpou3oLuUsa ownobka.

1.5.2.3. ®akT moandukaumm 3Ha4eHUn yCTaHOBOYHLIX NapaMeTpoB oMKCupyeT-
CH B XYypHarne norb3oBaTens, KoTopbli MoxeT cogepxatb o 1000 3a-
nnucewn.

B >xxypHane cukcnpyetca:
- HOMep 3anucu;
- Jarta u Bpemsi nponssegeHHon mogndmkauunm;
- 0603HaYeHne mogmdmunpyemoro napameTpa;
- 3HaYeHne napameTpa 4o mogudukaumm;
- 3Ha4YeHne napameTpa nocrne moanduKauum;

- UHOeKc (HoMmep) kaHana, B KOTOPOM 6bIf0 M3MEHEHO 3HadeHue napa-
meTpa.

1.5.2.4. 'ameHeHune pexuma pabotbl IBK dmkcupyeTcs B XXypHane pexummos,
KOTOPbIN MOXET coaepxaTb A0 512 3anuncen.

B >xypHane cukcnpyetca:
- HOMep 3anucy;
- HAMMEHOBaHMEe YCTaHOBMEHHOIO PEXMMA;
- AaTta n BpeMs yCTaHOBKM AAaHHOro pexuma.
1.5.3. Pexxumbl paboThbl
1.5.3.1. UBK nmeeT Tpu pexunma paboTbi:
- HACTPOWIKA — pexvm HacTpPOMKN 1 NOBEPKY;
- CEPBUC — pexum nogrotoBKu K aKcnnyaTaumm;
- PABOTA — akcnnyaTauMOHHbIA PEXUM (peXxum nonb3oBaTtens).

Pexum paboTbl 3agaeTca koMObuHaunen Hannumsa / oTCyTCTBUA 3a-
MbIKaHUSI NepeMblYkaMn KOHTakTHbIX nap J3 n J4 Ha cyb6noke BbluuC-
nutens 6noka NBK-103 (puc.l.1).

CooTtBeTcTBME KOMOMHauUM pexumam paboTbl NpuBEAEeHO B
Tabn.2, rae «+» — Hann4ne 3aMblkaHUsl KOHTAKTHOW Napbl NEPEMbIYKON,
a «-» — OTCYTCTBME 3aMblKaHUS.
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Tabnwuua 2

HanmeHoBaHne KoHTakTHas napa
pexuma HasHayeHune pexnmva
J3 Ja
HACTPOWKA + - HacTpoiika 1 nosepka
CEPBUC - + MoaroToBka K akcnnyataumm
PABOTA - - Qkcnnyarauus

1.5.3.2.

a)

Pexnmbl pabotel MBK oTnnyatotca ypoBHEM goctyna K MHgpopma-
unm (MHOUUMpPyemMon Ha aucnree w/unu nepefaBaeMon MO BHELLUHUM
nHTepdgencam RS-232 / RS-485, Ethernet) 1 BO3MOXHOCTSIMU MO U3-
MEHEHUI0 YCTaHOBOYHbIX napameTpoB 6Groka MBK-103, a Takke noa-
KINKOYEHHbIX PacXxo4oMepOB.

HanBonblumnmm BoamoxHocTammn obnaaaet pexxum HACTPOWUKA. B
3TOM pexumMe UHOULMPYIOTCA BCe NapameTpbl U BO3MOXHA Moauduka-
LUMsa BCEX YyCTaHOBOYHbIX napameTtpoB MBK. HanmeHbwnMmM BO3MOXHO-
ctamu obnagaet pexum PABOTA.

Pexvnm PABOTA — pexum akcnnyataumm VIBK Ha ob6bekTte. B pexnmve
PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb NpOCMaTpuBaTh:

n3MepsemMble 3Ha4YeHus1 napameTpoB. 06BLEMHOro pacxona, o6bemos,
HaKOMMEHHbIX NpY NPSIMOM N 0OpaTHOM HanpaBfeHUU NOTOKa, a Takxke
NX CYMM C y4eToM 1 6e3 y4eTa 3Haka 1 T.4.;

0) coaepxMmoe apxX1BOB M XXYpPHAros,;

B)

KOH(pMrypaUMoHHblE NapaMeTpbl: PeXuM nepexoda NpubopHbIX Yacos
Ha 3UMHee / neTHee BpeMsi, TUMbl YCTAaHOBIEHHbIX CEPBUCHbLIX MOAYNen
BHELLHNX CBSAI3EM U XapakTepUCTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- NOKa3aHnsa NpPUBOPHLIX YaCoB;
- NapamMeTpbl cBA3M No uHTepdgencam RS-232 (RS-485), Ethernet.

B pexume PABOTA nonb3oBaTtesis UMeeT BO3MOXHOCTb yCTaHaB-
nuBaTb:

- eQVHULBI N3MepeHns pacxona u obbema;

- MHTepBarn apXMBMPOBaHWSI NPOU3BONILHOIO apXmBa;

napameTpbl paboTbl N0 MHTepdencam RS-232, RS-485, Ethernet (ce-
TeBoun agpec npubopa, ckopocTb paboTbl 1 T.4.).

1.5.3.3. Pexxum CEPBUC — pexxum nogrotoBkm VIBK k akcnnyataumm Ha obbek-

Te.

B pexume CEPBWC pononHutenbHO (MO OTHOLUEHUIO K PEeXuMmy
PABOTA) BO3MOXHO NpocMaTpuBaTb U UBMEHATD:

- NapamMeTpbl YyHUBEPCalibHbIX BbIXOO0B;

- NoKa3aHus! NPUBOPHbIX YaCOB;

- pexum nepexoaa NPUBOPHLIX YaCoB Ha «3UMHEE» / «NeTHee» BpeMmsi.
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1.5.3.4. B pexxume HACTPOWMKA MOXHO npocmaTpuBath M MoauduLmMposaThb
BCe napameTpbl 6e3 NCKNIYEHNS.

B aToM pexume Npou3BOAMTCS HACTpOKKa KoMMrekca B npouecce
NPOM3BOACTBA M NoBepkKa.

B pexume HACTPOWMKA BO3MOXHA TakKe OYMCTKA apxvMBoOB U
XypHanoB (3a ucknoyeHnem «KypHana pexummoBy), a Takke obHyne-
HWe 3Ha4YeHU HaKOMMeHHOro oobema.

1.5.3.5. Mogudumkauns yCTaHOBOYHbLIX MapaMeTpoB, AOCTYMHbIX B pexumax
CEPBWC n PABOTA, He BnusieT Ha METPONornyeckme xapakTepucTukn
KOMMIIeKca N MOXeT NPOM3BOANTLCA NPU HEOBXOAMMOCTM Ha OObEKTE.

MapameTpbl HacTporikn VBK B pexunmax CEPBUC n PABOTA He-
OOCTYIMHBbI.

1.5.3.6. C nomowbio MIBK moxHO npocmaTtpmBaTtbh U MoavduumpoBaTb yCTaHO-
BOYHblEe MapameTpbl NoAKNYeHHoOro no RS-485 pacxogomepa. Onga
aToro Heobxogumo, 4Tobbl 6nok MBK-103 1 pacxogomep Haxoaunuce B
COOTBETCTBYIOLUMX pexnmax (CMm. yactb Il PJ).

1.5.4. BHewHMe cBA3MN
1.5.4.1. NocnepoBaTenbHble MHTEPdENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet nossonstoT ynpaenate VBK, cunTbiBaTb naMeputernbHyto, ap-
XVBHYI0, YCTQHOBOYHYIO U AMArHOCTUYECKYD WHdopmauumio, Moandu-
UMpoBaTb YCTAaHOBOYHbIE NapameTpbl. [locnegoBatensHble NHTEPdEN-
cbl nogaepxusatoT npotokon ModBus (RTU ModBus n ASCIlI ModBus),
NPUHATBIN B KAYeCTBE CTaHO4AapPTHOro B npmbopax ompmbl «B3NTET».

MocnepoBaTenbHbIn MHTEpdenc RS-232 mMoXeT MCnonb30BaThCs
A51s HenocpenCcTBEHHOW CBA3M C nepcoHanbHbiM KoMnbioTepom (MK):

- No kabento (Npu AnuHe NHUKN cBA3K 4o 12 m);
- N0 TeneOHHOM NUHUK (C NOMOLLLIO TenedoHHOro Moaema);
- N0 paguokaHany (C NoOMOoLLb0 pagnomMoaema).

[anbHOCTb CBA3M MO TenedOHHOM NMUHUKU UK paguokKaHany onpe-
AenseTcsa nx xapakrepuctmkamu.

MocnepoBaTtenbHbin MHTEpdenc RS-485 obecneumBaeT CBsA3b MO
kaben B rpynne n3 HECKONbKNX abOHEHTOB, OAHUM N3 KOTOPbIX MOXET
6b1Tb K, npu gnvHe nuHum ceasm go 1200 m. Mpu Hannuum B rpynne
npubdopoB pasHbIX Npomn3BoANTENEN ONS B3aMMHOrNO CoOrfacoBaHUs
NPOTOKONIOB OOMEHa MOXET MCMOMb30BaTLCH adanTep CeTeBbIX NPOTO-
konoB «B3JIET AC» ACIB-010.

CkopocTb obmeHa no untepgencam RS-232 n RS-485 (ot 2400 go
115200 bopa), a Takke napaMmeTpbl CBA3WM YCTaHaBMMBAOTCA Nporpam-
MHO ¢ nomoubio MK, a Takke nNpu NOMOLLM COOTBETCTBYHOLLUMX MYHKTOB
mMeHto 6noka MBK (cm. yacTb Il PJ).

BHUMAHUE! He ponyckaetcsi ogHOBpeMeHHOe MOoAKn4YeHue
M ucnonb3oBaHue nHrepdencos RS-232 n RS-485.

NHuTepdenc Ethernet ucnonb3dyeTtcs gns cBs3um npubopoB B no-
KanbHOW CeTun, a Takke MOXeT UCMNoNb3oBaTbCca ANnd odbMeHa AaHHbIMU
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yepe3 NHTepHeT mexay npubopamu nokanbHOW CeTU U yaaneHHbIM
KomnbloTeEPOM (koMnbtoTepamu). OBMeEH OCyLLeCTBNAETCA Yepes LMo3
noKanbHOW ceTn, MMetLLMIN cOBCTBEHHbIN (rnobanbHbin) IP-agpec. MNpu
obMeHe [JaHHble ynakoBbIBalTCA B CTeK npoTokonioB Ethernet / 1P /
UDP / TFTP / ModBus. [lloggepxuBaetca Takke npoTokonn ARP
(Ethernet / ARP), koTopbin ucnonb3yetcsa gns onpegenexHms MAC-
agpeca y3na no IP-agpecy 3anpoca.

1.5.4.2. YHuBepcanbHble BbIXOAbl

Brnok MBK-103 B 3aBMCMMOCTM OT KONMYecTBa YCTAHOBIIEHHbIX
CEepBUCHBbIX MOAYyIen yHMBepcarbHbIX BbIXOA0B MOXET umeTb oT 1 ao 9
ranbBaHUYEeCKN pa3sBA3aHHbIX YHMBepcarbHbIX BbIXOAOB. HasHayeHue
BbIXOJ0B 3a[laeTCs yCTaHOBKaMu, npusegeHHbIMU B Tabn.3.

Ta6nuua 3. HasHavyeHusn YHUBepPCalsibHbIX BbIXOA4O0B BblYUcnuntens

Pexum paboTtel| O603Ha4eHne
HasHaueHue
BbiXoaa Ha gucnnee
QX+ Pacxog npu npsMOM HanpasreHuy NoToka B X-OM KaHane
QX— Pacxop npu obpatHOM HanpasfeHuM NOToka B X-OM KaHarne
| QX | Pacxog npu niobom HanpasneHnun notoka B X-OM kaHane
Het Bbixoq 3akpbIT
HacToTHbIN Qcymm+ CymMapHbI pacxog Anst BbIopaHHbIX KaHanoB nNpu NpsiMoM
HanpaBNeHUN NOTOKa B KaHanax
Qcymm- CymMapHbI pacxog Ans BbIOpaHHbIX KaHanoB npy obpaTHOM
HanpaBNeHUN NOTOKa B KaHanax
| Qcymm| CymMapHbI pacxog Ans BblOpaHHbIX KaHanoB npu nobom
HanpaBNeHUN NOTOKa B KaHanax
VX+ O6bem npu NpsiMOM HanpasfieHUN NOTOKa B X-OM KaHane
VX— O6bem npu obpaTHOM HanpaerneHuM NOToka B X-OM KaHane
| vX | O6bem npu ntobom HanpasneHun NOToka B X-OM KaHarne
WUmnynic- Het Bbixoa 3aKPLIT
HbIG Veymm+ CymMmapHbIi 06beM aAns BbiGpaHHbIX KaHANoOB Npu NPsiMoOM
HanpaBNeHUN NOTOKa B KaHanax
Veymm- CymMapHbIi 06beM aAns BbiGpaHHbIX KaHaNoB nNpu obpaTHOM
HanpaBNeHUN NOTOKa B KaHanax
CymMapHbIi 06beM Ans BbiGpaHHbIX KaHANoB npu fito6om
| Veymm |
HanpaBfeHNN NOTOKa B KaHanax

B yactoTHOM pexume paboTbl HAa OTKPLITLIN BbIXOA, BblAaeTcst UM-
nynbCHasa MNOCneAoBaTeNlbHOCTb TUMNa «MeaHgp» CO CKBaXXHOCTbIO 2,
YacToTa cnefoBaHUSA KOTOPOW NMPOMopUMOHaribHa TeKyLeMy 3Ha4YEeHNIo
pacxoga. Bo3amoxxHO MaclitabupoBaHue paboTbl YaCcTOTHOrO BbIXOAaA
nyTeMm nNporpamMMHON YCTAHOBKW B COOTBETCTBYIOLLEM MEHIO HUXHEro
Qun ¥ BepxHero Qg, NOPOroBbIX 3HAYEHNN pacxofa, COOTBETCTBYHOLLMX
Hynesomy n makcumarnbHoMy (3000 My) Fuyake 3HAYEHNAM YacTOThbI Cre-
A0BaHNA UMMNYNbCOB Ha BbIXoA4e.

B umnynbcHoMm pexume paboTbl B TeYEHME CeKyHObl Ha Bbixon MNo-
cTynaeT nayka MMMynbCOB, KOMMYECTBO KOTOPbLIX C Yy4eTOM Beca WUM-
nynbca cooTBETCTBYEeT 06bEMY, M3MEPEHHOMY 33 MPEAbIAYLLYH CEKYH-

ay.
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MNpu paboTe B MMNyNbCHOM peXuMe 3aJaeTcsl BepxXHee noporosoe
3HayeHue pacxoga Qgn ¥ NEpMoOn UMMNYbCOB T.

MakcmarnbHO BO3MOXHas YacToTa CreAoBaHUs MMMYNbCOB B Nay-
Ke (Tvna «meaHgp» co CKBaXHoOCTbIo 2) — 500 My,

Meproa MMNyNbCOB T - NEPUMOA CneaoBaHUS UMMYMbCOB B Nayke;
MOXeT BbITb 3a4aHo 3HayeHue ot 1 go 500 mc (TmnoBon — 6 Mc).

[na npaBunbHOM paboTbl yHUBEPCArbHbIX BbIXO4OB NpeaycMoTpe-
Ha npouegypa aBToMaTudeckoro pacdeta koadpduuneHta KP (koado-
dmuneHT npeobpasoBaHns BbIXo4a, pa3MepHOCTb - umn/m®, umn/n) ans
4YacTOTHOro pexuma paboTbl, n Kun (M3/VIMI'I, n/mmn) ons UMNYnbCHOrO.

Pacuet KP (Kn) npoussoguTtcsa no 3agaHHbIM Nonb3oBaTenemM 3Ha-
YeHUAM Qgn, Qun M Fuake (Qen, T)-

Ecnn pacyetHoe 3HayeHune KP (Kn) no kaknm-nmbo coobpaxxkeHnsim
He ycTpamBaeT nofb3oBaTensi, TO OH MOXET YCTaHOBUTb MeHbluee

(6bonbwee) 3HaveHue. [Npu aToM 3HaYeHNa Qgn, Qun Y Fuake (Qen, T) HE
MEHSOTCS.

Mpn HenpaBubHO (C Y4€TOM 4YacTOTbl) YCTAHOBMEHHOM 3HA4YeHUn
KO3dhdumumMeHTa NOABUTCSA COOBLLEHNE O HELLUTATHOM CUTyaLuu.

Ecnu B npouecce paboTbl n3amepeHHoe 3HadYeHne pacxoia npeBbl-
cuT 3HayeHne Qgn, TO ByaeT 3aduKCMpoBaHa HewTaTHaa cuTyaums.

Cxema n onucaHue pexumoB paboTbl yHMBepCarbHbIX BbIXOAOB
npvBeAeHbl B NpunoxeHun b.

1.5.5. KoHCTpyKUMA

1.5.5.1.

Kopnyc 6noka MBK-103 cocTouT M3 Tpex KOHCTPYKTUBHbIX YacTen (Mo-
aynen): NMUeBon YacTu — MoayNsa BblYUCNUTENS, CPeaHEen YacTu — Mo-
Aynsa BCTPOEHHOro UCTovHmka nutanna (BAIM) n ocHoBaHMs — MOHTax-
Horo mogyns (puc.A.1).

Moaynb BblMMCAUTENSA COAEPXUT nnaTy Bbluucnutens. Ha nuue-
BOW MaHenu Kopnyca Mogyns HaxogaTCsa XUOKOKPUCTANNIMYECKUA UH-
ankaTtop (PKKW) n knaematypa. XKW obecneymBaeT BbIBOA YeTbIpeX
CTPOK andgaBuTHO-Undposoun nHpopmaumm npn 20 cumeonax B CTPOKE.

Ha nnate BblunucnuTens YCTaHOBJIEHbI:

SNEKTPOHHbLIN MOAYIb BHYTPEHHero uHtepdenca RS-485 ona ceasum ¢
pacxogomepamu;

SMNEKTPOHHbIN KOMOBUHUPOBAHHBLIN MOAYNb (NOCrefoBaTeNbHbIX UHTEP-
dencoB RS-232 n RS-485 n yHmeepcanbHoro Bbixoga 0), cHabXeHHbIN
KOHTaKTHbIMW NapamMu (4518 yCTaHOBKWN pexuma paboTbl pacxogomepa v
pexuma paboTbl OKOHEYHOro Kackaja YHuBEepcasnbHOro Bbixoda) W
pasbemamu (O4na nogknioveHus kabenem cBA3M C BHELUHUMM YCTPOWN-
cTBamm).

[na yctaHoOBKM MO 3aka3y OAHOro U OBYX SMNEKTPOHHbIX CepBUC-
HbIX MOAYNEen BHELIHUX CBA3eW Ha nnarte BblYUCNUTENs UMEeKTCH ABa
cnota pacwupeHus (pasbema): Ne1 n Ne2.

[lononHuTenbHble MOA4YNM BHELLUHUX CBSI3e UMEHT pasbeMbl Ans
NoAKMNOYEHMST kabenel CBSI3W C BHELLUHWMW YCTPOWCTBaAMKU, a Moaynu
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YHMBEpCanbHbIX BbIXOAOB - €lle W KOHTAKTHble Mapbl Ansi YCTAHOBKM
pexnma paboTbl OKOHEYHbIX KaCKagoB.

Bo3amoxHble KOMOGUHALMWM YCTAHOBKN CEPBUCHBIX MOAYSEN BHELU-
HUX CBA3EN U HyMepauus BbIXOA0B B 3aBMCMMOCTM OT pasbema (cnota)
YyCTaHOBKM MoAyns npuBedeHbl B Tabn.4. 3Haykom «x» - 0603HAYeHbI
YyCTaHOBMEHHbIE MOAYNN (KOMOMHMPOBAHHbBIN MOAYMb YCTAHOBMEH BCe-
roa).

Tabnuua 4
HaumeHoBaHune Ne cno- Ne Bo3MoxHble KOMBUHaUMKM Mogynen
MOAyns Ta BbIXo4a 1 2 3 4
KomMbrHMpoBaHHbIN Moaynb - 0 X X x x
Mogaynb 1 1.4 X x X - -
YHMBepcarnbHbIX BbIXO40B 2 5...8 - X — — —
Moaynb Ethernet 2 - - - X X -

1.5.5.2.

Moayne BUAIT coBMecTHO ¢ MOayneM BblYUCIIUTESNS, COeANHAEMbIE
3NEKTPUYECKN MHOTOXUITbHBIM LUNEN(OM U KOHCTPYKTUBHO BUHTaMM CO
cTopoHbl Mmoaynst BUI, obpasytot cy66nok Belumcnutens (puc.A.1).

JocTyn K KOMMYTaUUOHHBIM 3NIEMEHTAM CEPBUCHbIX MOoAynen Ans
noaknoveHns kabenen cBsA3M OCyLLECTBNSIETCS C 0OpaTHOW CTOPOHBI
cybbnoka Bbluncnutens (puc.l".1).

B cBoto oyepeab cybGOMoOK BbIYNCANTENS COEAUHAETCS BUHTAaMU CO
CTOPOHbI NNUEBON NaHenM C MOHTaXHbIM Mogynem, obpasys 6nok
MBK-103. Ha 3agHen CTeHKE MOHTaXXHOro MoAynsa MMEKTCH OTBEPCTUSA
AN YCTaHOBKM KPOHLUTENHOB, obecne4vnBatowmx kpenneHme 6rnoka Ha
DIN-peniky Ha obbekTe akcnnyataumm (puc.A.2).

Ha HWXHen NNocKOCTU Kopryca MOHTa)XXHOro MOAynsi pacrnonoxe-
Hbl repMoBBOAbI kKabena nuTaHns n kabenen cBsA3W, NOAKMYAEMbIX K
6noky VMBK-103. MepmoBBOAbI MO3BOMSAIOT 3aKpenuTb MeTanfopykas
nogkntovaemoro kabens.

Bnok kommyTaumn BK-101 RS-485 ([NpunoxeHve A) cooepxut neyat-
HYIO NnaTy C KNEMMHbIMWU KOSNIOAKamMu, NpefHasHayeHHbIMU Ons nog-
KnioyeHus kabenen ceasn. C nomowbio ogHoro 6noka bK-101 RS-485
MO>XHO NOAKMNIOYNTL 8 agpecaToB No uHtepdency RS-485.
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1.6. MapkupoBkKa n nnomoéupoBsaHue

1.6.1.

1.6.2.

1.6.3.

MapkupoBka Ha nuueBon naHenu 6noka MBK-103 cogepxut obo3Ha-
YyeHVe W HaMMEHOBaHMEe KOMMIeKca, TOBAapHbIN 3HaK NpeanpuaTUs-
N3roTOBUTENS, 3HAK YyTBEPXAEHNA Tuna cpeactsa mamepeHus. 3aBoa-
CKOWM HOMEp yKa3aH Ha LnnbAuKe, 3aKpeneHHOM Ha Kopnyce.

Mocne nosepkn MIBK nnombGupyetca oguH M3 BMHTOB, CKPENSISHOLLNIA
cy66nok Bblumncnutens 6noka MBK-103, a Takke Ha cyb66noke nnomou-
pyeTca KOHTaKTHas napa paspelueHuss mogmdukaunumn KanmbpoBOYHbIX
napameTpoB.

Mocne moHTaxa n npoBepku yHKkumMoHupoBaHua WMBK Ha obbekTe
AomkHa ObITb onnioMbupoBaHa KOHTaKTHas napa paspelleHus mMoawm-
duKaumm cepBUCHbIX NapamMeTpoB Ha cy6bnoke BbluncnuTens.

Kpome TOro, ans 3awmTbl OT HECAHKLMOHMPOBAHHOIO 4OCTYyMNa npu
TPaHCMOPTMPOBKE, XPaHEHUN UK 3KCnyataumm MoxeT ObiTb OnfoMm-
6upoaH kopnyc 6noka MIBK-103.
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2. NICNOJIb3OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyaTauMOHHble OrpaHUYeHuUs

2.1.1.

2.1.2.

2.1.3.

2.14.

OkcnnyaTtauua VBK gomkHa npon3BOAUTLCH B YCIOBUSAX BO3OENCTBY-
oLWMX PaKTOpOB, HE NPEBbLILALINX AOMYCTUMbIX 3HAYEHUI, OroBO-
PEHHbIX B TEXHUYECKOW JOKYMEHTaUNN.

HeobxoanmocTb 3aWmMTHOro 3asemMrneHusa npubopa onpegensieTca B
cooTBeTCcTBUM C TpeboBaHuamm masbl 1.7 «[lpaBun ycrtponcTtea
anekTpoycTtaHoBoky» ([MY3) B 3aBUCUMMOCTU OT HaNPS>KEHUS MUTAHUSA U
YCroBUM pasMeLLeHns.

Mpn HeobXoaAMMOCTM 3a3eMIIeHUs1 3a3eMNAILWMA NPOBOOHMK, CO-
eguHsowmnn 6nok NBK-103 ¢ 3a3eMnsioWmnM YCTPOUCTBOM U BbINOSHS-
€MbIl MeHbIM NPOBOAOM C MEXAHMYECKOW 3aLMTON, B COOTBETCTBUN C
MMY3 pomkeH MmeTb ceyeHne He mMeHee 2,5 MM2, 0e3 mexaHun4eckom
3aluTbl — HE MeHee 4 MM,

3aseMnaAwwmMi NPOBOAHMK MOAKMYAETCS K KNnemMme 3allMTHOro
3asemneHuns 6noka MBK-103 (puc.A.1).

Bo nsbexaHue oTkasa m3genusi He AoryckaeTcs B KayecTBe 3a-
LLIMTHOTO 3a3eMIeHNsT UCMONb30BaTb CUCTEMY 3a3eMIIeHNsi MOrHMe3a-
LNTBI.

MornHuesawmta obbekTa, Ha KOTOPOM pasmeLlaeTcsa nsgenue, Bbinos-
HEeHHasi B COOTBETCTBUM C «MHCTPyKUMen no yCTpoMCTBY MOSMHUE3aLu-
Tbl 30aHUNA, COOPY>XEHUA U MPOMBbILSIEHHbLIX KOMMYyHUKaumny CO153-
34.21.122-2003 (ytBepxaeHHon [Mpnkazom MuHaHepro Poccum Ne280
ot 30.06.2003), npenoxpaHseT KOMMMAEKC OT BbIXxoga M3 CTPOSA MNpwu
HanM4Ynum MOJSTHMEBbLIX Pa3paaoB.

TpeboBaHNs K ycnoBusiM 3KcCnnyaTauum M BbIOOpY MecTa MOHTaxa,
NpUBEAEHHblE B HACTOSsILLEN IKChnyaTauMOHHOW OOKYMEeHTauun, ydu-
TbIBalOT Hanboree TUNUYHbIE BHELLHWE (haKTopbl, BNvsoLWmMe Ha pabo-
Ty KOMMrekca.

Ha o6bekTe akcnnyaTaumm MOryT CyLecTBOBaTb Ui BO3HUKHYTbL B
npouecce ero 3kchnyaTauuMum BHellHWe akTopbl, He noaaatolmecs
npeaBapuTenbHOMY MPOrHO3Y, OLEHKe WM MPOBEepKe M KoTopble Mpo-
N3BOANTENb HE MO Y4eCTb Npu paspaboTke.

B cnyyae nposieneHns nogobHbIx dhakTopoB crieqyeT YCTpaHUTb KX
UNM HanTU MHOE MECTO 3JKchnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UM HE OKa3blBaKOT BNUSHMSA Ha paboTy usgenus.
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2.2. Mepbl 6e3onacHoOCTHU

2.21.

2.2.2.

2.2.3.

K pabote ¢ MBK gonyckaeTtcs ob6cnyxmBatoLmin nepcoHan, n3yunsLUnn
3KCnnyaTaunoHHY AOKYMEHTaUMo Ha usgenue.

Mpn nogroToBke n3genus K UCMNonb30BaHUIO N B MpoLecce aKcnnyaTa-
UMM OOMMKHbl cobnogaTtbea «lpaBuna TeXHMYECKOM 3KchnyaTaumm
9NEeKTPOyCTaHOBOK noTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa (Mpasuna 6e3onacHOCTX) NpW 3KCnayaTauum 3neKTpo-
YCTaHOBOKY.

Mpu npoBeaeHUn paboT onacHbIMU dakTopamMu Ans YeroBeka SABMASHT-
cs:

nepeMeHHoe HanpskeHue (C OeWCTBYHOLWMUM 3HavyeHnem o 264 B va-
ctoton 50 IMu);

- Apyrme gakTopbl, CBA3aHHbIE C npodunem n cneungunkon odbvekTa, rae

2.2.4.

SKCnnyaTnpyeTca KOMMIiekKc.

B npouecce paboT No MOHTaxy, NyckoHanaake Unn pemMoHTy mM3genus
3anpeLlaeTcs:

- Npoun3BoaMTb noakntoveHns kK 6roky VIBK, nepekntodeHns pexmmoB nnm

3aMeHY 3NeKTpopannoanieMeHToB Npu BKIMKOYEHHOM NMUTaHUN,

MCNonb30BaTb HEUCMNPABHbIE 3MEKTPOpaanonpubopbl, ANEKTPOMHCTPY-
MeHTbl NMM60 6e3 NoAKNIYEHUST X KOPNYCOB K MarncTpanu 3almuTHOro
3a3eMreHuns (3aHyneHus).
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3. MOHTAX

3.1. NoarotoBka

3.1.1.

3.1.2.

3.1.3.

TpaHcnopTuposka VBK kK MeCTy MOHTaxa [OormkKHa OCyLeCTBNATLCA B
3aBOACKOW Tape.

[Mocne TpaHCNOPTMPOBKM K MECTY YCTaHOBKWU MpW OTpuuaTenbHOW TeM-
nepatype M BHECEHUS B NOMELLEHUE C NOMOXUTESNbHOW TeMnepaTypom
BO u3bexaHue KoHAeHcaumn Bnarm Heobxoanmo BblaepXaTb u3genve
B YNakoBKe He MeHee 3-X YacosB.

Mpwn pacnakoBke VBK npoBepuTb €ro KOMMMNEKTHOCTb B COOTBETCTBUM C
npunaraemMbiM NacnopToM.

3.2. MoHTax onoka UBK

3.2.1.

MecTo yctaHoBkn 6noka VBK-103 BbiOMpaeTca n3 ycnoesust yaobctea
paboTbl. Takke HeOBXo0AMMO yuMTbIBaTb ANVHY kabenewn cBs3n pacxo-
aomepoB n 6noka MBK, a Takke mecTononoxeHne GAOKOB KOMMYyTa-
umMn. MoOHTaX BO3MOXEH Ha BepTUKaNbHOW WM rOPU3OHTasIbHOM MO-
BepxHoCTU. He gonyckaeTcs pasmelteHne 6noka NBK-103:

B MOMELLEHWW, TAe TeMMepaTypa OKpYXaloLero Bo3gyxa MOXET BbIXO-
AnTb 3a npegensl 5...50 °C, a BnaxHOCTb MOXeT ObITb Bbile 80 % npwn
TemnepaTtype meHee 35 °C;

- B6M3M UCTOYHMKOB Tenna, HanpumMep, ropsiunx Tpy6onpoBoaos.

3.2.2.

3.2.3.

OcBeleHne 6noka MBK-103 HeobOaA3aTenbHO, ero gucnnen nmeet
COBCTBEHHYIO NOOCBETKY.

Ona nopcoeanHeHus k 6noky MIBK-103 kabenu nponyckatoTca vepes
repmMoBBOAbl MOHTaXXHOro moayns. K kabenam noaknoyarTcs OTBeT-
Hble (kabernbHble) YacTu pa3bemoB, BXOLSALIME B KOMMMEKT MOCTaBKM,
KOTOpbl€ 3aTEeM CTbIKYOTCA C COOTBETCTBYIOLLMMM padbemamu 6noka.

Mepen noakno4eHneM K pasbemMam Xunbl kabenen 3adniiarTcsa oT
n30nauMM Ha AnuHy 5 MM 1 obnyxusatotca B cootBetctBun ¢ FOCT
23587-96.

B kadecTtBe kabensa nutaHua 6noka UBK HanpsbkeHvem =24 B moxet
NCcnonb30BaTbCA NOOOM ABYXKUIbHbBIN Kaberb.

ﬂ,OI'IyCTVIMbIe ANMHa 1 cedeHne Xun kabens nutaHms onpenenarT-
CA N3 ycrnosna nageHna Hanps>keHna Ha kabene nutaHna He Gonee
5B.

B kauecTtBe kabens cBsA3M ONs yHMBEpPCasbHbIX BbIXOAOB MOXET
ncnonb3oBatbCca NM06OM ABYX/YeTbIpeXKUIbHbIN Kabenb C ceyeHuem
Xnn He meHee 0,35 MM 1 anvHon po 300 m. [1na nocnenoBaTernibHOro
nHtepperica RS-485 pekomeHgyeTca ucnonb3oBaTb Kabenb «BUTad
napa B akpaHe» obuwen gnnHon ao 1200 meTpos.

3.2.3 Kabenu cBasu ¢ pacxogomepamu nogkntovatotca kK bK-101 RS-485. Ka-

B6enun nutaHna pacxogomepos nogkntoyatoTes kK bK-101 =24 B (noctas-
nsTcs B coctase pacxogomepa «B3INET MIM4A»).
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3.2.4. Kabenu cBa3n n ceteBor kabenb No BO3MOXHOCTU KPENSTCHA K CTEHE.
[na 3awmTbl OT MEXaHWYeCKMX NOBPEXOEeHUn pekoMeHayeTcs pasme-
lwaTb UX B MeTannuyeckon Tpybe unu metannopykase. [lonyckaeTcs B
ogHon Tpybe (MeTannopykase) pasmeLlatb kabenb cBa3n 1 kabenb nu-

TaHuA.

3.3. MoHTax 6510KOB KOMMYyTaLUK

YcTtaHoBKka GnOKOB KOMMyTauun BO3MOXHa Kak B BepTUKANbHOM,
Tak M B rOpU3OHTasNIbHOM nosioxeHun. brokn kommyTtaummn BK-101
yCTaHaBMMBAOTCH B HENOCPEACTBEHHON BNIM30CTM OT PacXo4OMEpPOB.
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4. BBO[ B 3KCIITYATALUIO

4.1. MNepen BBOAOM B AKCNNyaTaumo Heobxoammo nposeputb 6mok VIBK n 6nokn
KOMMYyTaLM1 Ha OTCYTCTBUE NMOBPEXOEHWUN.

4.2. lNMepepn BBOAOM B 3KCnnyaTaumio Heo6XoaMmMo NpoBECTU HACTPOKKY ce-
TEeBbIX agpecoB N napameTpoB CBA3U nogknodaemblx kK UBK pacxono-
MepoB. [laHHasa npouenypa onmncaHa B 4actu |l HacTosawero pykoBoa-
CTBa MO 3KcrnnyaTauumu.

4.3. NMpwn BBOAE B 9KCNNyaTaumio JOSMKHO ObiTb NPOBEPEHO:

- npaBunbHOCTb nogkntoveHms VBK n B3ammogencTsytowero obopyao-
BaHWsI B COOTBETCTBMU C BbIOPaAHHOWM CXEMOW;

- NPaBUINTbHOCTb 3a4aHHbIX PEXNMOB pa6OTbI BbIXOOO0B,

- COOTBETCTBUE HaMpPsKEHUS NUTAHWUS 3aaHHbIM TEXHUYECKMM XapaKkTe-
pUCTMKaM.

4.4. ANA WUCKITOYEHNA BO3MOXHOCTU U3MEHEHUSI CEPBUCHbIX NapameTpoB
nocrne seoga VBK B akcnnyaTauuio MOXeT OblTb onnombupoBaHa KOH-
TakTHag napa moaudukaumm CepBUCHBIX NMapameTpoB Ha cybbrioke
Bbluncnutens (puc.l".1).

[nsa 3awmTbl OT HECAHKLUMOHMPOBAHHOIO AOCTyna Mpu aKcnnyarta-
unn gomkeH 6biTb onnomoéuposaH kopnyc 6noka VIBK-103.
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5. TEXHWYECKOE OBCNYXXUBAHUE

5.1. BBegeHHbin B akcnnyatauuio IBK pekomeHngyeTcs nogsepratb nepuo-
ONYEeCKOMY OCMOTPY C LieNbi KOHTPOIS:

- paboTocnocobHOCTH;

- cobnoaeHns yCnoBuin akcnyataumm;

- HANNYMsA HaNPSHKEHUS NMUTaHUS;

- OTCYTCTBUSA BHELLUHUX NOBPEXOEHUN COCTaBHbIX YacTeN KOMMNIIEKCa;
- HAAEXHOCTUN 3NEKTPUYECKUX U MEXAHUYECKMNX COeQMHEHUN.

MNeproanMYHOCTb OCMOTPAa 3aBUCUT OT YCINOBWUI 3KCMnyaTauuun, Ho
He JOoImKHa ObITb peXke 0HOro pasa B [1Be Heaenu.

5.2. HecobntogeHune ycrnosun akcnnyataumm MBK B cootBeTctBum ¢ n.1.2.6
MOXeT MPUBECTU K €ro oTKasy.

BHelwHMe noBpexaeHus Takke MOryT Bbi3BaTb OTka3 nagenus. MNpu
NOSIBNEHMUM BHELUHMX MOBPEXOAEHUA u3genusa unv kabenen nutaHus,
CBA3N HeobxoaMmo obpaTUTBCH B CEPBUCHBLIN LEHTP WU pernoHanb-
HO€e NpeacTaBUTENbCTBO A onpeaeneHs BO3MOXHOCTM JanbHeNLen
akcnnyaTauun npmubopa.

5.3. OTnpaBka usgenvs Ans nNpoBeAeHUs NoBepku NGO peMoHTa [orkHa
NPOM3BOANTBLCA C NACMOPTOM Ha u3genue. B conpoBoanTEnbHbIX LOKY-
MEHTax HeobXoOAMMO YyKkasblBaTb MOYTOBbIE PEKBU3UTHI, TENedOoH WU
hakc oTnpasuTeENs, a Takke cnocob n agpec obpaTtHOM 4OCTaBKM.
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6. METOOUKA NMOBEPKH

Komnnekcbl NpOXOAaT NepBUYHY0 NOBEPKY NPU BbiMyCcke U3 Npouns-
BOACTBA W MOCHe PEMOHTA, Nepuoanyeckme — Npu aKkcnnyatauumu.

MeToguka noBepkn COOTBETCTBYET OOKYMEHTY «MHCTpykums. oc-
yAapcTBeHHast cuctema obecneveHns eguHCTBa naMepeHnin. Komnnek-
Cbl M3meputenbHo-BbluucnmTenoHble «B3JIET». MeTtoauka noBepku»
B53.00-00.0011, ytBepxxgeHHomy LI CU - ®IYTT «BHUNP».

MexxnoBepoyHbIN NHTEpBan — 4 roaa.

6.1. Onepauum noBepkun

6.1.1. MNpu npoBeaeHUM NOBEPKN OOMKHbI ObITb BbIMNOSHEHbI OnNepaunn, yka-
3aHHble B Tabn. 5.

Tabnuua 5
MyHKT
HanmeHoBaHune onepau,mﬁ OOKyMeEHTa
Mo noBepke
1. BHewHWn ocmoTp 6.7.1
2. [MpoBepKa aneKkTpU4eckoro ConpoTUBNEHUs N30aUNN Lenen NTaHus 6.7.2
3. OnpoboBaHne koMnnekca 6.7.3
4. OnpegeneHne norpewHOCTM KoMnnekca npu npeobpasoBaHuy NocTy-
narowero no RS-nHTepgency sHayeHuss pacxoda B 4acToTy Ha UM- 6.7.4
NyNbCHO-4aCTOTHOM BbIXo4e
5. OnpegeneHune NorpewwHoOCT KoMnmekca npu npeobpasoBaHUAX CUTHa- 6.75
noB RS-mHTEpdencoB B 3Ha4YeHNE N3MEPSIEMON BENNYMHDI T

MPUMEYAHWNE. [donyckaeTcs noBepsTb KOMMMEKC TOMbKO B 3KC-
nnyaTtaumMoHHOM Auanas3oHe 3HayeHu napamMeTpoB U TOSbKO WUCMOMb-
3yeMble KaHanbl usaMmepeHusa (npeobpasoBaHus) U N0 UMEHOLLMMCS UH-
dopmMauMOHHbIM BbiXoAaM.

6.2. CpeacTtBa noBepku

6.2.1. lNpu npoBeaeHMM MNOBEPKN NPUMEHSAETCS creaylouee noBepoyHoe
obopynoBaHue:

1) cpencTBa n3amMepeHns N KOHTPOIs:
- meraommeTp M4100/3, TOCT 8038-85, HanpsikeHune 500 B, kn.1,0;

- 4acTOTOMEpP 3NEKTPOHHO-CYETHLIN BbluUCIIUTENBbHBLIM Y3-64 [OJ1A
2.721.066 TY, gmanasoH 0-150 MIu, oTHOCUTEnbHasi MOrpPeLUHOCTb
+ 0,01 %;

- komnniekc noBepouHbin «B3JIET KIMA» B 64.00-00.00 TY, yactoTta cne-
poBaHua umnyrnbcoB ot 0,5 go 3000 'y, npegensl gonyckaeMon no-
rPELHOCTM NpU U3MepeHUn n OPMUPOBAHMM KONMYECTBA MMMNYNbCOB
(wactoTbl) He npesblwatoT +0,1 %, AnanasoH M3MepeHUss NOCTOSAHHOTO
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Toka oT 0 go 25 MA, npegernbl AonyckaemMon NorpeLHocT npyu name-
peHnn n GopMMPOBaAHUN CUTHANOB NOCTOSAHHOIO Toka +0,15%.

2) BcnomMoraTtesibHble YCTPONCTBA:
- IBM- coBMecTUMbIN nepcoHarbHbii koMrnbioTep ([1K).

6.2.2. Bce cpeactBa M3MeEpeHMss U KOHTPONS OOMKHbl ObiTb MOBEPEHbI U
UMeTb AENCTBYIOLLNE CBUAETENLCTBA UMM OTMETKM O NMOBEPKE.

6.2.3. [lonyckaeTca npumeHeHue [Apyroro obopynosaHusa, npubopos
YCTPOWCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTYnarT XapaKTepucTukam
obopynoBaHus n npubopos, npueeneHHbIX B N.6.2.1. MNpu oTcyTcTBUM
obopyaoBaHMa M NpuMbOPOB C XapaKTepUCTUKaMK, He YCTynaroLmmm
YyKa3aHHbIM, MO COrMacoBaHUIO C OPraHoM, BbIMOJSTHSAIOLWErO MOBEPKY,
aonyckaeTca npumeHeHne obopygoBaHuA M NpubOPOB C XapakTepwu-
CTMKaMW, [OCTaTOYMHbIMW AN MNONyyYeHUss OOCTOBEPHOro pesynbTaTta
NMOBEPKN.

6.3. Tpeb6oBaHuA K KBanudmkauum noBepurtenen

K npoBeaeHnio uamepeHuin npy nosepke 1 obpaboTke pesynbTaToB
N3MepeHuii OonyckalTca nvua, aTTeCTOBaHHbIe B kKa4yecTBe nosepute-
NS, WU3YYMBLUME IKCMIyaTaUMOHHYH [OOKYMEHTALMI0O Ha KOMMIEKC WU
cpencTBa NoBepKku, UMeLLMe OMbIT MOBEPKU CPEACTB U3MEPEHWN, a
TaKke Npolleawne UHCTPYKTaX Mo TeXHUKe 6e3onacHoOCTU B yCTaHOB-
NEeHHOM nopsiaKe.

6.4. Tpe6boBaHMA 6e3onacHOCTH

Mpun npoBeaeHMn NOBEPKM AOIMKHbI ObITb cobnoaeHbl TpeboBaHUs
BGesonacHOCTM B COOTBETCTBMM C «[lpaBnnamm TEXHUYECKOW IKCnya-
Tauuu 3NeKTpoycTaHOBOK noTpebutenen» n «MexoTpacnesbiMn npa-
BMnamu no oxpaxe Tpyaa (Mpasuna 6e3onacHoOCTM) Npu aKcnnyaTauum
SMNEKTPOYCTaHOBOKY.

6.5. YcnoBusi npoBeaeHUs NOBEPKU

Mpn npoBedeHUN NOBEPKN KOMMMeKca AOIMKHbI ObiTb COGMOAEHbI
cnepyoLLme ycrnoBus:

- Temnepartypa okpyxatouiero so3agyxa ot 15 go 30 °C;

- OTHOCcUTENbHagA BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocepHoe aasnenue ot 84,0 oo 106,7 kla;
HanpsbkeHne NTaHua NnepeMeHHoro Toka ot 187 no 242 B;

HanpsbkeHne NUTaHMAa NOCTOSHHOrO Toka oT 18 oo 25 B;
yacTtoTa nutatowen cetn ot 49 oo 51 lNuy;

OTCYTCTBME MarHUTHbIX Nonen, Bubpauun, TpSCKM, yoapoB, BrUSIOLLNX
Ha paboTy Komnnekca.
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6.6.
6.6.1.

6.6.2.

6.6.3.

6.6.4.

6.7.
6.7.1.

6.7.2.

MNoaroToBKa K NpoBeAeHUI0 NOBEPKU

Flepep, nposegeHMeEM NMOBEPKN OOJKHbI ObITb BbIMOSIHEHBI cnepnywouwimne
noaroToBUTEsbHbIE pa6OTbIZ

npoBepKa Hann4Msi NOBEPOYHOro obopyaoBaHMst B COOTBETCTBUM C .M.
6.2.1 n 6.2.2 HaCTOALLEN NHCTPYKUUU;

npoBepka Hanuuus AencTBYOLWNX CBUAETENLCTB UM OTMETOK O NoBEep-
Ke CPeACTB U3MEPEHUSI U KOHTPONS;

NnpoBepKa HanuMyus nacrnopTta ¢ OTMETKOM OTAeria TEXHUYECKOro KOH-
Tpons dpupmbl «B3JIET» Ha noBepsiemMbii KOMONEKC U TOBApPHOro 3HakKa
dupmbl «B3JIET» Ha aTukeTke KOMNIeEKca;

npoBepka cobnioaeHnsa ycnosuin N.6.5 HaCToALEN UHCTPYKLUMN.

[Mepen npoBegeHMeM NOBEPKM OOMKHA ObiTb NpoBeAeHa NOAroToOBKa K
paboTe kaxgoro npudopa, BXogsALWero B coctaB NoBepo4vyHoOro obopy-
AOBaHWs, B COOTBETCTBUM C €r0 MHCTPYKLUMEN NO KChnyaTaunm.

Mepen npoBedeHMEM MNOBEPKM AOSMKHA ObiTb cobpaHa noBepoYHas
cxema B cooTBeTcTBMM C puc.B.1 MNpunoxeHus B.

[MoBepka MOXET BbINOMHATLCA MOKAHANbHO MMM ANSA HECKOMbKMX
(BCEX) KaHaNoB OAHOBPEMEHHO.

lMoaknoyeHne MNOBEPOYHOrO M BCnoMoraTenbHOro obopyaoBaHus K
KOMMEKCy, IOCTUPOBKa Komnnekca (npyM HeobxoanMmocTn), BBOA U KOH-
Tponb HeobXxoAMMbIX AaHHbIX (NapameTpoB, anroputma paboTbl, eau-
HUUAX U3MEPEHNA U T.A4.) BbINOMHATCA B COOTBETCTBUM C PYKOBOA-
CTBOM MO 3KCMNnyaTauuu.

NMpoBeneHne noBepkun
BHewHun ocmoTp

Mpy NpoBeAeHMM BHELIHEero OCMoTpa AO0JMKHO ObiTb YCTAHOBIEHO
COOTBETCTBME BHELUHEro Buaa KOMMIeKkca creayowmnm TpeboBaHUsM:

KOMMMEKTHOCTb KOMMekca 1 3aBOLCKOM HOMEP AOOJPKHbl COOTBETCTBO-
BaTb YKa3aHHbIM B NacCnopTe,

Ha Grokax Komnrekca He AOMKHO OblTb MeXaHUYeCcKUX NOBPEXaeHU U
AeEeKTOB MOKPbLITUSA, NPENSTCTBYIOWMX YTEHUIO HALAMUCEN U CHATUIO
nokasaHui Mo MHOMKATOPY, YXyAlalWwmnx TEXHNYECKMEe XapaKTepucTu-
K1 1 BNUSAKOLWMX HA paboTOCNOCOBHOCTb.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUW B
npotokone (MpunoxeHue B).

NMpoBepka 3NeKTPUYECKOro CONPOTUBIIEHUA U3ONALMU Uenen nu-
TaHusA

[NpoBepka aneKkTpuyeckoro ConpoTUBMAEHUA N30NALUUK Lienen nuTa-
HUS NPOU3BOLAUTCA MEraoMMeTpoM npu HanpsxeHun (250+50) B. Kowm-
NMEKC NPy 3TOM OOSMKEH ObITb OTKITHOMEH OT MUTAIOLLIEN CETU.

3axmm meraommeTpa ¢ 0603HAYEHNEM «-» COEOMHAETCH C Knem-
MOW 3aLUUTHOrO 3a3eMSIEHUS «-» , @ 3aXMUM «M» - C 3aMKHYTbIMU MeX-
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6.7.3.

6.7.4.

ay cobon BbiBOgamMu nuTaHud. ConpoTMBREHME M30NSAUMUM  OOSDKHO
ObITb He meHee 1 MOm.

MpoBepka BbINOMHAETCS NPy BbiNycke KOMMMeKkca 13 npons3soacTBa
N NpU NoBepKe MOXET He NPOU3BOANTLCS.

Mo pesynbTaTaM NPOBEPKM AenaeTcs OTMEeTKa O COOTBETCTBUM B
npoTokone (MNpunoxeHue B).

Onpo6oBaHue, noaTBepXxaeHUe COOTBETCTBUA MNPOrpamMMHOro
obecne4vyeHus1 KOMnnekca

Mepen npoeegeHnem onpoboBaHMs cobupaeTcs NoBepoYHas cxe-
Ma B COOTBETCTBUM C puc.B.1.

OnpobGoBaHue gonyckaeTcs NPOBOAWUTb B OTCYTCTBMM NpeacTaBu-
Tens opraHa, OCyLLEeCTBIISOLLErO NOBEPKY.

Onpo6oBaHue gonyckaeTcs NPOBOAUTL NMOKaHamNbHO.

[Mocne BKMOYEHMS NUTaHMS HEOBXOAMMO NPOBEPUTL NAeHTUdMKa-
LUMOHHbIE OaHHble NMporpamMHOro obecneyeHust KOMMMekca, Hanuime
NHOMKALMN N3MEPSIEMbIX U KOHTPONMUPYEMbIX NapamMeTpoB Ha gucnnee
KOMNrekca, Hannmive KOMMYHUKALMOHHOW CBA3M MO UHTepdenCHOMY
BbIX04y C NepCOHasibHbIM KOMMbIOTEPOM.

NaeHTudukaumMoHHble OaHHbIE NPOrpaMMHOro obecnevyeHns Kom-
nrekca [AOSfMKHbl COOTBETCTBOBATb [aHHbIM, YKasaHHbIM B pasgene
«MeTpornornyeckme N TeXHUYECKME XapaKTePUCTUKM» OMMCaHUSA Tuna
cpeacTtea N3MepPeEHUny.

Mo pe3ynbTatam onpoboBaHNA genaeTcs OTMeTKa O COOTBETCTBUM
B npoTtokone (MpunoxexHune B).

OnpepeneHne NOrpeIHOCTU KOMMIeKca npu npeobpasoBaHuu no-
cTynawuwero no RS-uHtepcency 3Ha4yeHusi pacxoga B 4acToTy Ha
MMMYJbCHO-4aCTOTHOM BbixoAe

MorpewHoCTn Komnnekca npyu npeobpas3oBaHUM NOCTYyNaKLEro No
RS-nHTEepency 3HadeHuss pacxoda B 4acTOTy Ha  MMMYMbCHO-
4YaCTOTHOM BbIXo4e onpenensalTcs npu nporpaMMHOM BBOAE B KOM-
NMeKc NOBEPOYHbIX 3HAYEHUIN cpeaHero 06 beMHOro pacxoaa.

OcyuwiectBnseTcs BBOL B KOMIMMEKC TpexX 3HayYeHun pacxopja —
O,l'QHaMG, O,S'QHaMG, O,g'QHaMG-

Pe3yanaTb| M3|\/|epeHvu7| KOMMJeKca CHNTbIBAKOTCA C YHaCTOTOMEpPa,
NOAKITHOYEHHOIo K 4YaCToOTHOMY BbIXOA4yY KOMMJ1EeKca.

OTHocuTenbHast NOrpeLLHOCTb KOMMIIeKca onpenenseTcs cpaBHe-
HMEM MPOrpamMMHO BBEAEHHOrO B KOMMMEKC 3HA4YeHusi cpeaHero oob-
€MHOro pacxoja W 3HayeHust pacxofa, MoSIyYeHHOro C MMMYJIbCHO-
YaCTOTHOrO BbIXO4a KOMMSEeKca, ANs KaXaon NoBepPOYHOW TOYKU B CO-
OTBETCTBUU C (POPMYIION:

Soj = M x 100%.

0ij
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6.7.5.

roe Qoij — AencTenTenbHoOe (NporpaMMHO BBEAEHHOE) 3Ha4YeHne cpepn-
Hero o6bLEMHOro pacxoga B i-TOWM MOBEPOYHOM TOYKE MpU j-TOM U3Me-
peHuu (j >3);

QV,j — 3HaUYEHNe pacxofa, COOTBETCTBYIOLIEE 3HAUYEHUIO YaCTOTh
Ha VMMYSIbCHO-4aCTOTHOM BbIXOAE B i-OW MOBEPOYHON TOYKE MPW j-TOM
oTcyeTe, M/uac;

BHayeHue pacxoda Quj COOTBETCTBYHOLLEE 3HAYEHMIO YACTOTbl Ha
MMMyYINbCHO-4YaCTOTHOM BbIXOAe, onpeaensieTcs no gopmyne:

Q
Quij = Fui FH—M,

Hanb

roe  Fuj — namepeHHoe 3Ha4veHve 4acToTbl HA MMMYIbCHO-Y4aCTOTHOM
BbIXOZe€ B I-TOV MOBEPOYHOM TOYKE MPU j-TOM U3MEPEHUN.

PesynbTatbl NOBEpKM CHUTAKOTCSH MOSNOXUTENBbHBIMU, €CIlN MaKCu-
MasibHble 3HAYEHUS BbIYMCIEHHbIX MOrPELHOCTEN KOMMSIEKCa He npe-
BblwaT +0,5%.

B npotokone genaetcs otmeTka o cootseTcTBuM ([punoxeHne B).

OnpeaeneHne NOrpewHOCTU KOMMSeKca NMpu npeobpasoBaHUAX
curHanoB RS-uHtepdencoB B 3Ha4eHUe U3MepAeMON BEeNIUUUHbI

OnpeneneHve nNOrpewHOCTM KoMMnekca npu MHPOPMaLMOHHOM
obmeHe no nocnepoBaTenbHOMY MHTepdency RS-232/RS-485 Bbinon-
HAeTCs cneaylowmm obpasom.

K uHtepdency RS-232/RS-485 komnnekca nogkrodvaetca MNK.

Ha wHgukaTop Komnnekca BbIBOAMTCH WMHopmauus, kotopas Mo-
XeT ObITb NnepegaHa Yepe3 RS-Bbixoa Ha K. OcyuwectBnsietcs ee ne-
penada Ha [K.

MPUMEYAHWE. JonyckaeTca npoBoAuUTb NOBEPKY, 3adaBas C Mo-
mMouubto MK (Mnn noakntoveHHoOro Kk RS-uHTepdency Komnnekca pacxo-
AoMepa) 3HayeHus pacxoda v CpaBHMBAA UX C NOKa3aHUAMU KOMMSEeK-
ca.

PesynbTaTbl MOBEPKM CYMTAIOTCA MOSTIOXUTESbHBIMU, €CIK MoKasa-
Hus komnnekca u K cosnagator.

B npotokone genaetcs otmeTka o cootseTcTBUM ([punoxeHne B).

6.8. OdbopmneHune pesynbtaToB NOBEPKU

6.8.1.

6.8.2.

Mpun NonoXxntenbHbIX pesynbTaTtax noBepkn B npoTokone (MpunoxeHne
B) nenaeTcs oTMeTka O FOAHOCTM K 3KCnnyaTauun, opopMnsieTcsi CBu-
AeTenbCTBO O NOBepKe Unu genaeTcs oTMeTKa B NacrnopTe KOMMeKca,
YAOCTOBEPEHHbIE NMOBEPUTENBHBLIM KNENMOM M MOANUCHI0 NOBEpUTENS,
a KOMMEeKC JonyckaeTcsl K NPUMEHEHN0 C HOPMUPOBAHHLIMU 3HAYEHW-
SIMM NOrPELUHOCTMW.

Mpw oTpuuaTenbHbIX pe3yrnbTaTtax NoBepKM NPOV3BOAMTCS MoralleHve
NoBepUTENbHOrO Kneima B CBUAETENbCTBE UMW NacnopTe KoMMnekca u
BblJAETCA U3BELLEHNE O HENPUrOOHOCTM C yKasdaHWEM NPUYUH. B aTom
cry4ae KOMMMeKc nocre peMoHTa noasepraeTcsi NOBTOPHOW MOBEpPKE.
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7. YNIAKOBKA, XPAHEHUE U TPAHCIMTOPTUPO-
BAHUE

7.1. IBK, ykOMNeKTOBaHHbIN B COOTBETCTBUN C 3asiBKOW, yNakoBbIBAETCS B
nHausmayansHyto Tapy kateropum KY-2 no NrOCT 23170 (Awmk n3 rodp-
PUPOBAHHOIO KapTOHa MO0 AepPEBSAHHbBIN ALLMKK).

7.2. XpaHeHue OO/MKHO OCYLLECTBIATLCH B YNAKOBKE U3roTOBUTENS B CYyXOM
oTannMBaemMoM NOMeLLEHNUN B COOTBETCTBUM C YCNOBUSMU XpaHeHus 1
no NOCT 15150. B nomeweHnn ona xpaHeHns He OOSMKHO ObiTb TOKO-
NpOBOASALLEN MblfiM, NAPOB KUCMOT U LWENoYen, a Takke rasoB, Bbl3bl-
BaOLLMX KOPPO3UIO N paspyLLaoLWLnX U30NALMIO.

Mpnbop He TpebyeT cneumanbHOrO0 TEXHUYECKOro OOCnyXnBaHUA
Npwn XpaHeHnn.

7.3. UBK mMoxeT TpaHCnopTMpoBaTbCA aBTOMOOWMbHBLIM, PEYHbLIM, Xenes-
HOOOPOXHbIM N aBUALMOHHBIM TPAHCMOPTOM (KpOME HerepmMeTusnpo-
BaHHbIX OTCEKOB) Npu COBMOAEeHUN CneayoLwmnX YyCroBui:

- TPaHCMOPTUPOBKA OCYLLIECTBIISIETCHA B 3aBOJCKOMN Tape;

- OTCYTCTBYET NpsiMoe BO34ENCTBUE Braru;

- Temnepartypa He BbIxoauT 3a npeaensl oT MuHyc 30 go 50 °C;
- BNaXHOCTb He npeBbiwaeT 95% npu temnepatype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnntygon go 0,35 mm unu
yckopeHuem o 49 m/c?:

- yoapbl CO 3Ha4YeHMeM NUKOBOro yCckopeHusa 0o 98 m/c?;

- YNOXEHHbIE B TPaHCNOpPTE U3aenus 3akpenneHbl Bo nsbexaHve nage-
HUA 1N coygapeHnia.
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NMPUNOXEHUE A. Bup coctaBHbIX YacTtemn
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a) Bug cnepeau
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6) Bug CHU3y
* - cnpaBOYHbIN pasmep

1 — uHOuKamop; 2 — Knasuamypa, 3 — KfiemMMma 3auwumHo20 3a3emsie-
Hus; 4 — mMoOyrnb eblqucriumerns; 5 — modyrnb BUI; 6 — MOHMaxHbIU
MoQynb,; 7 — 2epMo88o0bl kabernel numaHus u cessu; 8 — cybbrioK 8bi-

yucrnumelris.

Puc. A.1. Bnok UBK-103.
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- 22% >

*- CNpaBOYHbIN pasmep
1 — DIN-pelka; 2 — kpoHwmeUuH; 3 — 6riok MBK-103.

Puc.A.2. Kpennenune 6noka UBK-103 Ha DIN-penky 35/7,5.
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T

* - cNpaBO4HbIN pa3mep

1 — MoOHMaXxHas rnnaHka; 2 — eepmogeod 0risi kabesnis ¢ 8HeWHUM dua-
mempom 0o 8,5 MM (ocmaribHble — 05 kabenel ¢ HeWwHUM duamem-
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9, &
— 1. - —. B — ©
* —
Lo
N
—
..... . - ® - 1 - —. .9 -
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Y
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pom 0o 6 MM); 3 — 8UHM KpereHUs 3a3eMrsroue20o npo8ooHUKa.

Puc.A.3. Bua 6noka kommyTtaumum BK-101 RS-485.
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A/DATA- | 248 [} 1@ | +248 | onD
GND +248 | 1O LO]| 248 | A/DATA-
B/DATA + 1 | XT9  x14 | | B/DATA +
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XT1-XT9 — KOHmMakmHbie KO/sI00KU MoOKMoYeHuUs Kabenel numaHus
=24B (bK-101=24B) nubo «kabenel cesa3u o uHmepgelcy RS-
485 (bK-101 RS-485).

Puc.A.4. PazmellueHne anemMeHTOB KOMMyTauuu Ha nnate BK-101.

XT1N >1ﬂ XTS5/ >12'ﬂ XTo/M
XT1/2 >— XT5/2 >3— XT9/2
XT13 > XT5/3 XT9/3
XT21 >— XT6/1 >—
XT2/2 >— XT6/2 >—
XT2/3 XTe13 >
XT3/1 H XT711 H
XT3/2 >— XT7/2 >—
X133 >2—  x173 >E—
XT4/1 H XT8/M H
XT4/2 >— XT8/2 >—
XT4/3 >E—— XT8/3 D2

Mapkuposka KoHMakmos KrneMMHUKO8

XTLL ... XT9/1

XT1/2 ... XT912

XT1/3... XT9/3

AIDATA- | -24B

B/DATA+ |

GND | +24B
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NMPUNOXEHUE B. YHMBepcanbHble Bbixoabl 6r1oka UBK-103

(cnpaBo4HoOe)

OKoHeuYHbIN Kackap yHuBepcarnbHbiX BbixogoB 6roka KBK-103
(pnc.b.1) moxeT paboTaTb Kak Mpyv NUTAHUM OT BHYTPEHHEro pasBs-
3aHHOrO0 UCTOYHMKA NUTaHUSA (aKTUBHBIN PEXWM), TaK U OT BHELUHEro
NCTOYHMKA NUTaHMs (NACCUBHBIN PEXNM).

+5V
' |1KOM

J1 (33,35, J7)

> «TSOUTL (2, 3, 4) +»

» «TSOUT1 (2,3,4)-»
J2 (J4, J6, J8)

!

Puc.b.1. Cxema oKOHe4YHOro Kackaga yHMBepcasibHbIX BbIXO4O0B.

B akTMBHOM pexume HanpsbkeHue Ha BbIXOAe Mpu OTCYTCTBUM UM-
nyneca MoxeT 6bITb OT 2,4 go 5,0 B. lNpu Hanuuun nmnynbca Hanps-
XeHne Ha Bbixoge He 6onee 0,4 B. PaboTta BbIxoga B aKTUBHOM PEXU-
Me [ornyCcKaeTCsa Ha HarpysKy ¢ conpoTusneHnem He meHee 1 kKOm.

B naccuBHOM pexume nuTaHuve OOIMKHO OCYLIEeCTBRSATbCHA Hanps-
YXEHWEM MOCTOSAHHOro Toka oT 5 ao 15 B oT BHewWwHero ncrovHuka. [o-
nyckaeTcs NuUTaHue HanpskeHvem o 24 B, npu 3ToM amnnutyga Bbl-
XOOHbIX UMMyNbCOB ByaeT orpaHudeHo yposBHeM B 15 B. [onyctumoe
3Ha4YeHne KOMMYTMPYEMOrO TOKa Harpy3sku He 6onee 10 MA.

MoaknioyeHne OKOHEYHOro Kackaja yHMBepcasrbHOro Bbixoda K
BHYTPEHHEMY UCTOYHUKY MUTaHus + 5 B ocyllecTBNsieTcs ¢ NOMOLLbHO
nepeMblYeK, 3aMbIKaloLLMX COOTBETCTBYIOLLME KOHTAKTHbIE Napbl.

OnuHa nnHum ceasm go 300 m.
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NMPUNOXEHMUE B. NMNpunoxeHuna K meToanke NnoBepKu

Komnnekc

WHTepdencHbIn
BXOA-BbIX04

YacTtoTHbIN Cul
BbIXO[,

1K — nepcoHarnbHbIl KoMmnbtomep;, Cuyll — cuyemyuk ummnynbcos (4a-
cmomomep).

Puc.B.1. Cxema nogknioveHUsi KOMMNeKca npy nosepke (o6sa3artenbHas).
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3aBoackon Homep

MpoTokon

nepBuYHON (NepuoamnYecKkon) NoBepKn

KOMMJIeKca usmepurtesibHO-BbluncnutesnibHoro «B3J1IET»

McnonHeHne

MyHKkT
HanmeHoBaHue onepaumn OOKyMeHTa Ormerka o
No nosepke COOTBETCTBUUN

1. BHewHWn ocmoTp 6.7.1

2. [poBepka 3NEeKTPUYECKOro CONPOTUBIIEHUS Lie- 6.7.0
nev nUTaHus

3. OnpoboBaHune Komnrekca, NogTBEpP)KOeHuUe Cco-
OTBETCTBMS MNPOrpaMMHOro obecrneyvyeHus Kom- 6.7.3
nnekca

4. OnpegerneHne MoOrpewwHoOCcTM KoMmnekca npu
npeobpasoBaHMn  nocTtynawowero no RS- 6.7.4
MHTepdeNCy 3HadeHus pacxoda B 4acToTy Ha o
UMNYSbCHO-4aCTOTHOM BbIX04e

5. OnpegeneHne MNOrpewwHoOCT KOMMekca npu
npeobpasoBaHunsax curHanos RS-nHtepdencos B 6.7.5
3Ha4YeHne U3mepsaemMon BESTUYUHDI

Komnnekc K aKcnnyaTtaunu

(ropeH, He roaeH)
[laTta noBepkn « » 20 r.
MoBepuTtenb /
(nognuceb) (@.1.0.)
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NMPUNOXEHUE I'. KommyTauuma moaynen BHELWWHUX CBSA3eNn
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A — OKHO Or11 pa3amewieHUs KOMMYymMayUOHHbIX 351IEMEHMO08 KOMOUHUPOB8aH-

HO20 MOQyrisi BHEWHUX ces3el;

51, B1 — okHa 0519 pa3meweHusi KOMMymayUOHHbIX 3/1IEMEHMO8 Cep8LCHO20

MOQyrisi BHEWHUX ces3el, ycmaHO8IeHHO020 8 criom 1;

62, B2 — okHa 01515 pa3meuweHusi KOMMymayUOHHbIX 3/1IEMEHMO8 Cep8LCHO20

MOQyrisi BHEWHUX C8513€l, yCmaHO8IEHHO20 8 criom 2;

" — OKHO 0ris1 pasmeuweHUsT KOMMYymauuOHHbIX 35IeMeHMOo8 MOy risi BHYMPEH-

Heeo uHmepghetica RS-485;
1 — konoOka nipedoxpaHumens 1 A e uenu =24B;
2 — pasbem 0515 nodknoveHus kabens numaHus =24B;

3, 4 — KoHmMakmHble napbl J3, J4 coomeemcmeeHHO Oris yCmaHO8KU PEXU-

ma pabomsl ripubopa:

- J3 — KOHMakmHas napa paspeweHusi Modugukayuu Kasubpoe8oYHbIX na-

pamempoe;

- J4 — KoHMaKkmHas napa paspeuweHus Modughukauuu napamempos hyHK-

UUOHUPOBAHUHA.

Puc.l'.1. Bna czaam cy66noka BbIMMCNIUTENA.
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Puc.l'.2. KoMmMyTauMOHHbIe 3f1eMeHTbl KOMOMHUPOBAHHOIO MOAYIA.

Tabnuua IN.1. Obo3HauYeHMe KOHTaKTHbIX 3JIeMeHTOB U CUTHaNnoB KOMOUHUN-
pOBaHHOro moAayns.

HaumeHoBaHune Obognavienme O6o3HayeHune curHana,
BbiXoaa KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro ajfieMeHTa
anemMeHTa
1 RXD
2 RTS
BHewHnn RS-232 3 TXD
4 CTS
7 GND
J1 KoHTakTHbIe napbl YCTAaHOBKM pexnma paboThl
YHnBepcanbHbIN J2 yHuBepcanbHoro Bbixoga 0
Bbixog 0 - TSOUT+
- TSOUT-
J3 KoHTakTHble napbl yCTaHOBKM pexuma paboTbl
) J4 npubopa
- GND
BHewHnn RS-485 - A / Data-
- B / Data+
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MMMN.BbIX. UMMM.BbIX.
TSOUT4+ TSOUT8+
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Puc.l'.3. MapkupoBKa KOMMYTaLMOHHbIX 3NIeMEHTOB MoAyren yHuBepcarb-
HbIX BbIXOAOB U BHYTPeHHero nHrepcgenca RS-485 Ha nnate cy6-

Onoka BbluMcnuTtens.

Ta6nuua IN.2. Hymepauusa yHuBepcanbHbIX BbIXOAOB B 3aBUCMMOCTU OT Me-
CTa yCTaHOBKMU MoAynsi.

KoHTaKT. napbl yCTaHOBKU
MecTo ycTaHOBKM
MapkupoBka HaumeHoBaHue 1 Homep pexuma paboTb!
Homep | o6o3Hau. CUrHarnos BbIXOJa MOAYns 0603Hau. MapK1poBKa
croTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbin 1 J1,J2
TSOUT?2 +/- YHnBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
TSOUT1 +/- YHuBepcarnbHbii 5 J1,J2
> 52 TSOUT2 +/- YHunBepcanbHbIn 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHnBepcanbHbIn 8 J7,J8
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Al/Data
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RX
RX+
TX
TX+
HO
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GND
A/Data:
B/Data+

, J3J4
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Puc.l.4. MapknpoBKka KOMMYTaLMOHHbLIX 3NeMEHTOB MoAayns uMHTepdenca
Ethernet.

(BMA CO CTOPOHDI (Bna cnesa
E%l NoaKMoYeHns K pasbema c
1 g  OTBETHOMY pasbemy) kabenb kabenem)

a) kabenbHbIi pasbem RJ45 ons noaknoyeHUss K CeTU nepeaady AaHHbIX Unu

MK
KoHTakTbI
Uenb Pasbem moayns Pasbem RJ45
Ethernet NOAKIOYEHME K CETU noakntodeHune Kk MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua kKoMMyTaumMmM CUrHanoB B kaberne CBA3N Npu NOAKMOYEHUN K CeTU ne-
pegayn gaHHbIX U nogkntodeHnn K MK

Puc.l'.5. KommyTtaumsa nHtepdenca Ethernet.
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NMPUNOXEHUE [1. NCTOYHUK BTOPUYHOIO NUTAHUA
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Puc. [.1. UcTtouyHuk BTOpHYHOro nutauusa «B3JNET UBIM» UBI-24.24

ApxaHrenbck (8182)63-90-72
AcraHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
ExaTtepuHObypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

CNpaBOYHbIN pasmMep

1 — kpoHwmelH 0nsa KpenneHus Ha DIN-pelky 35/7,5; 2 — koHmakmHasi
KoroOKka MOOKI/MIoYeHUs HanpskeHus numadus ~220 B 50 'y (L — nu-
Hus, N — Heumparb); 3 — 8UHM 3a3emrieHusi; 4 — uHOukamop pabomsi
UCMOYHUKa 8MOPUYHO20 numaHusi; 5 — KoHmakmmHasi Kosilo0ka 8bIX00-

HO20 HanpsixeHusi =24 B.

(=24 B 24 BT).

Mo Bonpocam npoaax v noaaepXKku obpawantechb:

KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04

TNuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41 —

HwxHuin Hosropog (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16

Mepwmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15
Ps3aHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

CapartoB (845)249-38-78

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Ydba (347)229-48-12
YensbuHck (351)202-03-61
Yepenosew (8202)49-02-64
fApocnaenb (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. nouta: vzi@nt-rt.ru
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