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Cumdbeponons (3652)67-13-56
CmMoneHck (4812)29-41-54

Couu (862)225-72-31
CraBponons (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
TamboB (4752)50-40-97

TBepb (4822)63-31-35

gtg@nt-rt.ru || https://hydro.nt-rt.ru/

TonbaTTyn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TomeHb (3452)66-21-18
YnbaHoOBCK (8422)24-23-59
YnaHn-Ya3 (3012)59-97-51
Ydba (347)229-48-12
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Hacrosimee pykoBOACTBO IO IKCIUIyaTallM PacHpOCTPAHAECTCS HAa MHUHU-KOMMYHUKATOPBI
«['unep®@noy-MK» ucnonuenne «PI'» u ucnonuenue «PI'» moaens 01 u npenHa3sHAYCHO IS U3YICHUS
IMMpaBUJI SKCIUTyaTallu, O3HAKOMJICHUSA C UX KOHCprKHHGﬁ, HUCIIOJIB30BaHUS 110 HA3HAYCHUIO, TCXHUYC-
CKOTro OOCITyXHBaHHS, TEKYLIETr0 PEMOHTa, XpaHEHUS W TPAHCIOPTUPOBAHHUS, OTPAKEHUS CBEJICHUM,
YAOCTOBCPAOIUX T'apaHTUPOBAHHBIC U3TOTOBUTCIICM 3HAYCHUSA OCHOBHBIX ITAPAMCETPOB U XaPAKTCPHU-
CTHK.

1 Onucanue u padoTa u3aeaus

1.1 Ha3zHauyeHue u3geaus

1.1.1 Munu-kommynukatopsl « unep®mnoy-MK» ucnonnenne «PI'» u ucnonnenume «PI'»
mozenb 01 (manmee Mo TeKCTy — u3zesne, npudop, MUHU-KOMMYHHKATOP) TPeIHA3HAYCHBI /ISl aBTOMa-
TU3AIUU Tpoliecca coopa u nepeaadn HHPOpMAaIHK C U3MEPUTEIBHBIX KOMIUIEKCOB, B T.4. JJIs TpUMe-
HCHHSI B COCTaBE aBTOMATH3UPOBaHHOH crucTeMbl coopa maHubIx « umnep®iaoy-ACCJ» (manee — cuc-
TEeMa).

Cdepa npuMeHeHus: u3aenus — JUCTAHIUOHHBIA KOHTPOJIb PAcxo/ia, aBJeHHUs, Mepernajia 1aB-
JICHUSI ¥ TeMIIepaTyphl MIPUPOJIHOTO Tra3a Ha y3JlaX ydeTa pacxoia M CKBaXHHAX JOOBIYU U XPAHCHUS
rasa.

B 3aBucumocTty 0T MOJIET MHHH-KOMMYHHKATOPBI IPETHA3HAYCHBI

- MuHH-KOMMYHUKaTOp « unep®maoy-MK» ncnonnenue «PI'» — mjisi mnpuMEHEHUsI B COCTaBe
KOHTPOJHPYEMBIX ITYHKTOB CUCTEeMBI (Miepeaada nH(OpMaIK OT U3MEPUTEIIbHBIX KOMILJICKCOB);

- MuHH-KOMMYHUKaTOp «I unep®@mnoy-MK» ucnionaenue «PI'» momens 01 —mist mpumeHeHus B
COCTaBe MyHKTa ynpasyieHus (cOop uHpopMaIiKu OT KOHTPOJIHUPYEMbIX MTYHKTOB) CHCTEMBI.

OOmMeH naHHBIMU B O€CIPOBOJHON CETH OCyIIecTBisieTcss Ha yacTtore 868 MI'i. ObecrieunBa-
eTcsl ABYCTOPOHHSIS Tepenaya naHHbIX Ha ckopoctd 10w 80 Kout/c, momiepKuBaeTcst pesKuM 3aiiu-
ThI JaHHBIX.

Wznenue mMmeeT ypoBEHb B3PBIBO3AIIUTHI «B3PHIBOOE30MACHOE 3JIEKTPOOOOPYIOBAHUEY», BUJ
B3PBIBO3AIINTHI <HCKpOOE30MmacHas aaeKTpudeckas emnb ypoHs ib» mo TOCT 30852.10-2002u mpen-
HA3HAYCHO JUIS TPUMEHEHHS BO B3PBIBOOMACHBIX 30HaX. MapKUpOBKAa B3PHIBO3ANIUTHl MHUHU-
KoMmyHHKaTOpa — «1EXIDIIATS Xo».

Bremnuit Bug MUHU-KOMMYHHUKATOPa — B COOTBETCTBHH C PUCYHKOM 1.
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Pucynoxk 1 —BHemHuii BUJ MUHU-KOMMYHHUKATOPa

1.1.2 3anwuch uznenus Npu 3aka3e U B KOHCTPYKTOPCKON TOKYMEHTAIMU COCTOUT U3 HAaUMEHOBA-
HUs, ycJIoBHOTO oOo3HaueHust ucnonnenus: (PI), ycmoBHoro o6osnauenus monxenu (01 —wmoxpens mis
paboThl B cOCTaBE MOJICMHOTO MyJIa) U 0003HAUCHHS TEXHUYECKUX yCIoBHiA. [Ipumep 3amucu:

Munu-kommynuxamop <l unep®@noy-MK» —PI' — 01 —-KPAY5.155.015TyY

1.1.3 MuHU-KOMMYHUKATOpP OTHOCHTCS K TIpHOOpaM KOHTPOJISA M PETYIUPOBAHUS TEXHOJIOTHYE-
CKHUX IIPOIIECCOB U B YaCTH 0OLIMX TpeOoBaHMi n nmpaBui npueMku coorserctByeT ['OCT P 52931-2008.

ITo xnaccudpuxanuu 'OCT P 52931-20081pubop OTHOCUTCS K U3ACITHSIM:

- TI0 HATMYUIO MHGOPMAITMOHHON CBSI3U — K M3JICTHUSM, MIPeIHAa3HAUYCHHBIM JJIsi HHPOPMAITHOHHOMN
CBSI3U C APYTUMU U3JICIHUIMU;

- 110 BUAY DHEPTUH HOCHUTEISI CUTHAJIOB — K DJIEKTPUICCKUM H3CITHUsIM,

- B 3aBUCHUMOCTH OT SKCIUTyaTaIl[MOHHON 3aKOHYEHHOCTH — K U3/IENIUAM TPETHETO MOPSJIKA;

- TI0 3alIUINEHHOCTH OT BO3JICHCTBHUS OKPYKAIOMIEH Cpellbl — K M3ENUSIM, 3alUIIEHHBIM OT MoTMa-
JaHUs BHYTPh U3JENNs TBEPAbIX Tel (Mbuth) 1 Boabl (He Huke IP67),a Takke B3phIBO3AIMIIICHHBIM;

- 110 CTOMKOCTH K MEXaHUYECKUM BO3JICUCTBUSM — K U3JIENIUSAM TpyIIbl ucromHeHus: N2.

1.1.4 Pexum paboThel mpubopa — HEMPEPHIBHBIM.

1.1.5 Ilpubop ycTOWYMB K BO3IEHCTBHIO CIETYIONMX KIMMATHIECKUX (PAKTOPOB!

a) TemIeparypa okpyxkaroriei cpeabl ot muHyc 60 10 maroc 60 T (momyckaeTcs SKCILTyaTarust
npu munyc 61 C);

0) OTHOCHTEIbHAS BIKHOCTH Bo3ayxa 10 98 % mpu +35 € u 6oj1ee HU3KUX TeMIIepaTypax;

B) armocepnoe nasienue ot 84 no 106,7kI1Ia (ot 63010 800MMm pr. cT.).
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1.1.6 Crenens 3ammthl o [OCT 14254-96 MOK 529-89)m1s Munu-kommynukaropa 1P67.
1.1.7 MakcumanbHble TabapuUTHBIE pa3MEpPhl M Macca MHUHHU-KOMMYHHKATOpa HE TMPEBBIIIAIOT
3HaYeHMsl, ykazaHHbIe B Tabnune 1 u Ha pucynke A.1 (mpuoxenue A).

Tabmuna 1
I'abapuTHbIe pasMepsl, MM, He DoJiee Macea. Kr
HaumenoBanue nzienus 5 T
IMpHHA BBICOTA He 0oaee
Munu-kommyHnukatop KPAY5.155.015-02 133 1088 2,5

1.2 OcHoBHBbIE MapaMeTPbl U XapPaKTEePUCTHKH

1.2.1 MuHU-KOMMYHHUKATOp HE UMEET BCTPOEHHOro OJoka nutanud. [Ipu yctaHoBKe uzaenus Bo
B3pBIBOOIIACHBIX 30HAX €ro 3JIEKTPONHUTAHUE OCYIIECTBISETCS OT BHEUIHEr0 HCTOYHMKA IHMTaHUS,
UMEIOLIETO YPOBEHb B3PHIBO3AIIUTHI «ICKpOOE30IacHasi »JICKTpUUECKas Lenb YpOBHA ID» 1o
I'OCT 30852.10-2002anpspxkerrem xoioctoro xona Uxx < 3,7 B nmocTossHHOTO TOKA.

MakcumManbHBINH TOK OTpebaeHus cocTaBser He 6onee 0,1 A.

MuHUManbHBIN TOK TOTpeOsIeHus cocTaBiisgeT He Oosee 0,1 MA.

Onexrponuranue « unep®aoy-MK» ncnonnenue «PI'» ocymiecTBiaseTcss OT JaTYMKa KOMILJIEKC-
HOTO ¢ Berauciutenaem pacxoaa « unepdmoy-3lTm».

Onexrponutanue « unep®noy-MK» ucnonnenne «PI'» monmens 01 ocymiecTBiseTcst OT HCTOU-
HUKa MOCTOSIHHOTO TOKa HampsbkeHueM 3,6 B £5 %u momHocThiO 1 BT.

1.2.2 Bpewms paOoTbl MUHU-KOMMYHHKATOpPa 3aBUCUT OT EMKOCTH BHEIIHEro OaTapeifHoro 6ioka
IUTaHUS U PACCUUTHIBACTCS HCXO/Sl U3 3HAYCHHH TOTPEOIIsIeMOro Toka (M. Tadiuiy 2).

Tabmauma 2
TlepHOAMYHOCTE MepPeNaun JaHHbIX Cpen:ﬁg?«iﬁ:fé?ig:ﬂ:&% Iil’;l) %ltizilxlwpe
OpnuH pa3 B 60 mun 30
Opus pa3 B 30 MuH 40
OpuH pa3 B 15Mun 60
OpnuH pa3 B 5 MuH 130
OpuH pa3 B 1 mun 560

1.2.3 MuHU-KOMMYHUKATOp OoOecreunBaeT mepeaady MrHOBEHHBIX M YaCOBBIX apXHBHBIX JaH-
HBIX OT JaTYMKa KOMIUIEKCHOTO C BhruuciuTeneM pacxona «I unep®mioy-3lIm». B coobmenun nepena-
I0TCSI CJIEYIOIIUE TaHHbIE:

- TEeKyllue JaHHBbIC. JaBJICHHE OT 4YeThIPEX JAaTUYMKOB JABJICHHS, TEMIIEpaTypa, COCTOSHHE
KOHTaKTHOTO JaTyuka, 3aBojickoii Homep « unep®muoy-3[Im», cereBoit ampec <« unepd@noy-3lIm»,
nanpspkenue 6arapen « unep®aoy-3lIm», Bepcus [10 «'unep®aoy-3lIm», nara/Bpems «I unepdioy-
3MIm»;

- apXWBHBIC JJAHHBIE. CPETHEYACOBOEC JaBJICHUE OT YETHIPEX JATYMKOB JABJICHHS, CpEIHEIACOBAs
TeMIIepaTypa, nara/BpeMs.

1.2.4 Tlepenava qaHHBIX MPOU3BOIUTCS C 3AIIUTOM.

1.2.5 OcHoBHBIE 0COOEHHOCTH ANTOPUTMa PabOThI OECIIPOBOIHON CETH, ITOCTPOCHHOW Ha MUHU-
KOMMYHHUKaTOpax:

- Tiepesava JaHHBIX C YacTOTOM oawH pa3 B 1; 2; 3; 4; 5; 6; 10; 12; 15; 20; 3060 muH,
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- IIpU IIOTEPE MAKETa OT BEPXHETO YPOBHS IPOUCXOIUT YETHIPE MOIBITKY II0BTOPA IEpEIadH;

- IIpH HEeYJa4YHBIX [TOBTOpaxX (HET OTBETa OT BEPXHETO YPOBH:) IPOUCXOAUT MOBTOP Yepe3 1 MuH,;

- TIpU Nepeayde YacoBBIX TPACC AAHHBIX PEATM30BaH AITOPUTM 0OECIICUEHUs LEIOCTHOCTH apXu-
Ba JJAaHHBIX B ClIydae MOTeph CBs3U. I1ociie BOCCTAaHOBIEHUS CBA3M CUMTHIBAIOTCS HEJOCTAIOIIUE 3aAIUCH
4acoBOI'0 apXUBa.

1.3 TexHuveckne XapaKTePUCTUKHU

1.3.1 TexHuueckue XapaKTEPUCTUKH MUHU-KOMMYHUKATOpa —B COOTBETCTBUU C TaOIUIeH 3.

Tabauua 3
HaumeHoBaHHe
COCTABHOM YacTH

HaunMeHoBaHue U 3HAYEeHHE mapamMeTpa

Al

1 PabGoure yacToThl, pa3pelicHHble Ha Tepputopun PD: 864,15; 864,35; 864,5!

BceTpoennsiit 864,75; 864,95; 868,75; 868,951l ABTOBBIOOpP CBOOOAHOTO YaCTOTHOTO KaHa-
paaronepeaaroIui JIa U3 CIIMCKA 3aJaHHBIX [10JIb30BATEIEM
monysib XBee-868LP 2 Jluama3oH BBIXOJHOH MOIIHOCTH 2...25MBT

3 Jlo 32767ceTteit, 640uT anpec BHYTPH Kax a0 ceTu

4 TomnoJorus CeTH: TOUKA-TOUKa/MyIbTUTOUYKA

5 JaibHOCTH CBSI3U Ha OTKPBITOM MecTHOCTH A0 1500M mpu ycaoBuM mpsMOi BU-
JIIMOCTH

Wntepdeiic RS-232 B cootBerctBuu ¢ EIA RS-232 C

Jlns mnpuema JaHHBIX B CHUCTEME BEPXHErO0 YPOBHA INPUMEHSETCs Iyl MOJEMHBIN
KPAVY3.700.003-01I1yn MomeMHBIi MMeeT KOMMYyHUKaIMOHHBINA mopT Ethernet /lannsie nepenatorcs
B MAKETHOM BHJIE.

1.3.2 Cpennss napabotka Ha oTka3s uzgenuss 85000q.

1.3.3 Cpennuii cpok CIIykObl U3ENUS 10 CIHCAHUs cocTaBiser 15 et ¢ yueroM 3aMeHsl djie-
MEHTOB, UMEIOIINX MEHBIINNA CPOK CITYKObI, yKa3aHHBIN B TEXHUYECKON JTOKYMEHTAIIHH.

1.4 CocrasB u3geans

KoMIurext moctaBku — B COOTBETCTBUH ¢ Tadiuiein 4.

Tabauma 4
HaumeHnoBaHue uzeaus Obosnauenue Koua. | lIpumeyanne
W3aeust
Munu-xkommynukatop «l unep®iaoy-MK» ucnonnenune «PI» | KPAY5.155.015-02 1
IIporpammuoe odecnieuenne Ha CD-aucke:
Tonbko ams
nporpamma-koHduryparop «MKR-CFG.exe» KPAY5.155.015-03020 1 | Cunep@roy-MK»
ucnonHenue «PI»
Ilo 3aka3y s
TectoBas nporpamma «<RFModemTerm.exe» KPAY5.155.015-0121 | 1 |« mep®aoy-k
mozens 01
Ilo 3axa3zy ans
«"'unep®noy-MK»
nporpamMMma-koHgpuryparop «X-CTU.exe» 1 | cnommenmie @I»
mozens 01
Y CTpoiCcTBO KOHTPOJIA M IPOrPaMMHUPOBAHUS TaTYHKOB KPAY5.139.011 1 Io 3akasy
PyKkoBOJICTBO 10 3KCILTyaTaI[MK KPAY5.155.015-023 1
dopmyisip KPAY5.155.015-0200 1
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1.5 YcrpoiicTBo u padora

1.5.1 B ocHOBy paboThl U3eIMs MOJOXKEH MPUHITUI TIEPeIadn JaHHBIX C TIOMOIIBIO BCTPOCH-
HOTO PaJAHOTIEPEIAIOIETO MOTYJIS.
1.5.2 OOGmas cTpykTypHas cxemMa MUHH-KOMMYHHUKaTOpa IpUBECHA Ha pUCYHKE 2.

AHTeHHa
BcTpoeHHbIn
papvonepeaatoLui
Moaynb
KonTtponnep
————=RXD
3nemenTs! . MckpobesonacHble
auprs TS 1|2;>1<'||-?{ WnTepdeiic EIA RS-232-C yenm “ib”
——+
_ [wtanue
NNATA

Pucynok 2 —O0masi CTpyKTypHasi cxemMa u3J1ejust

K MHWHHU-KOMMYHHUKATOPY AOIMYCKACTCA MOAKIIOYCHUC JaTUWKAa KOMIUICKCHOT'O C BBIYUCIIUTCIIEM
pacxona «I unep®mnoy-3IIm», umeromero uaTepdeiic RS-232.

1.6 CpeacrBa u3MepeHusi, HHCTPYMEHT U NPUHALIEKHOCTH

1.6.1 CpencrBa u3mMepeHusi, UCIOJIb3yeMble PU MOHTAXE W dKCIUTyaTaluu — mudpoBoi mepe-
HOCHO MyibTUMETp cepuu MY64.
OCHOBHBIE TEXHUYECKUE XapaKTePUCTUKU MyJTbTuMeTpa MY 64 —B COOTBETCTBUU C TAOJIHIICH 5.

Tabmauma 5
HaunmeHoBaHme n3MepsieMOro nmapamMerpa Jlnana3oH U3MeHEHHS MapaMeTpa

ITocTossHHBIN TOK OrlmMxA o 1lA
[TepemMeHHBIH TOK Or1mMxA no 1A
[MocTosiHHOE HaMPsKEHHE Ot 0,1MB g0 500B
[TepeMenHoOe HanpsKEHKE Ot 0,1MB g0 500B
CompoTuBieHue Ot 0,010m 10 200MOM
Temnepatypa Ot munyc 20 go matoc 500 T
EmkocTs Ot 1 1u®d no 2MmD

1.6.2 WHCTpyMEHT W NPUHAJJIC)KHOCTH, UCIOJIb3yeMbIE MPU MOHTAXE U OOCITYKUBaHUH — B
COOTBETCTBUHU C Tadyuiei 6.

Tabauma 6
HaunmeHoBaHMe HHCTPYMEHTA Tunopa3mep nHCTpyMeHTa IIpumeuanne
PoxkoBbIil k1109 30x32
PoxkoBbI# KITIOY 12x13
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1.7 MapkupoBka 1 IJIOMONpOBaHUe

1.7.1 Ha xopnyce MUHH-KOMMYHHKATOpa YCTaHOBJICHA TaOJIMUKa, HA KOTOPOU YKa3aHBI:

— TOBAPHBIN 3HAK M HANMEHOBAHUE MPEATPUATUSA-U3TOTOBUTEIIS;

— HAUMEHOBAHHE W3JICTIVS,

— o0Oo3Hadyenne Texanueckux ycnoBuit KPAY5.155.015TY;

— ycnoBHOe oOo3HaueHue mMojenu («01» st MUHU-KOMMYHHKATOPOB, NPEAHA3HAYCHHBIX IS
paboTHI B cOCTaBE MOJIEMHOTO TYJIa);

— Ha3BaHME U PETUCTPALMOHHBII HOMEp opraHa 1o cepTuduKanuu, Homep cepTudukara,

— wmapkupoBka B3pbiBo3amuThl 1o 'OCT 30852.0-2002«1EXIDIIATS X»;

— MapKHpOBKa CTEIEHH 3amuThl (0T Bo3aelcTBHA OKpyxatomeil cpeapl) mo [OCT 14254-96
(M3BK 529-89) P67;

— JMara3oH TeMIepaTyphl OKpyxkaromei cpeasl -60 °C< t, < +60 °C;

— CHenualbHbINA 3HAK B3peIBoOOe30nmacHoCcTH B coorBercTBHM ¢ TP TC Ne 012/2011;

— eAMHBIN 3HaK 00palleHHs MPOIYKIIMHU Ha PhIHKE FOCY1apCTB-UIEHOB TaMOKEHHOTO COI034;

— 3aBOJICKOM HOMep W3/eNusl, BKIIIOYAIOIIUN IO/l U MECSI] U3TOTOBJICHUS U MOPSIKOBBIN HOMED
W3JIEJHS 110 CHCTeME HyMEepaIluu MpeApUsTUsI-U3TOTOBUTEIS;

— CTpaHa-u3roTOBUTEIb.

1.7.2 Bce 3amacHble U CMEHHBIE YaCTH, MPUHAIJICKHOCTH, BXOASIINE B KOMIUIEKT MOCTaBKU
U3JIeJHs, UMEIOT MapKUPOBKY, YCTAHOBIICHHYIO B KOHCTPYKTOPCKUX JOKYMEHTAX Ha 3TU OJIOKU U YaCTH.

1.7.3 TpancnoprHas Tapa umeet MapkupoBky o ['OCT 14192-96p Tom uucie MaHUITYISIN-
OHHBIE 3HaKU: «Xpymnkoe. OCTOpokHO», «bepedb OT Biaaru», «Bepx».

1.8 VYmnakoska

1.8.1 VYmakoBblBaHHE€ MHHH-KOMMYHHKATOpa IPOU3BOAMUTCS COTJIACHO YepTeXkam Ipel-
MPUATUSA-U3TOTOBUTENS, B 3aKPHITBHIX BEHTHWJIMPYEMBIX TOMEIICHUSIX MPH TEMIIEPaType OKPYKaIOIIEeTO
Bo3ayxa ot mitoc 15 o mmoc 40 C u oTHOCHTENBHOM BakHOCTH Bo3ayxa 10 80 %,npu OTCYTCTBUH B
OKpY’KaloIIeM BO3/IyXe arpeCCUBHBIX MPUMECEH.

1.8.2 VYmakoBka o0ecrednBaeT COXpaHHOCTh MUHU-KOMMYHHKATOPa MPU COOIIOACHUU TPABHI
MOTPY30YHO-Pa3TPy30UHBIX pabOT, TPAHCTIOPTUPOBAHUS U XPAHCHUS, a TAK)KE 3aIIUTY OT BO3IACHUCTBUS
KIIMMaTH4YEeCKUX (PaKTOPOB M MEXAHUYECKUX HArPYy30K.

1.8.3 VYmakoBka MUHH-KOMMYHHKATOPA COACPIKUT CPEACTBA aMOPTHU3AIIUHU €T0 B TPAHCIIOPTHON
Tape.

1.8.4 DkcmyaTtallMOHHAsE ¥ TOBApOCOIPOBOAMTENbHAS JTOKYMEHTAIMsI 00E€pHYTa BOJOHEIPO-
HUIIAEMbIM MaTEpHAJIOM U YJI0XKEHa 0] KPBIIIKY SIIHUKa Ha BEPXHUI CI0H yIIaKOBOYHOTO MaTepuaa.
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2 Onncanue u padoTa COCTABHBIX YacTeill u3enus

2.1 OO0mmue ceneHus

B coctaB MUHH-KOMMyHUKaTOpa BXOIAT. Tuiata MuUHU-KoMMyHHKaTopa KPAY4.883.339wmm
mwiata KPAY4.883.339-01 (11 monmenu 01) co BCTpOCHHBIM paguonepeaaronm Moayiem XBee
865/868LP RFauntenust ANT-868-CW-HW,kabens KPAY4.854.176.

2.2 OofecnevyeHne B3pPbIBO3AIIUIIIEHHOCTH U3/1eTHA

2.2.1 MWuHHU-KOMMYHHKATOpP UMEET:

— YPOBEHb B3PBIBO3ALIUTHI — <B3PHIBOOE30MACHOE SIIEKTPOOOOPYIOBAHHUEY;

— BH[bI B3PBIBO3AIIUTHI <HCKPOOE30MacHast AIEKTpUIECKast elb ypoBHs 1D,

— MapKupoBKy B3pbIBo3amuThl «1EXIDIIATS X».

2.2.2 YpoBeHb B3pBIBO3AIIUTHI «B3PHIBOOE30MACHOE 3JEKTPOOOOPYAOBAHUE» U BHJ B3PBIBO-
3alIMTHI «ICKpOOE30IacHas 3JIEKTpHUYECKas 1IeTb YpoBH 1D» mocturarores cnemyromum o0Opazom:

— MEXaHWYeCKasl MPOYHOCTh 000s109KK cooTBeTCTBYeT TpeboBanusiM ['OCT 30852.0-20021s
3J71eKTpooOopyaoBaHus || Tpymbl ¢ HU3KOM OMAaCHOCTHIO MEXaHUUYECKHUX TTOBPEKICHUH;

— 000J0YKa HW3rOTOBJIEHA W3 AalIOMHHHEBOTO CIUIaBa C COJAEpKaHMEM MarHus He Oosee
6 %,yem obecrieunBaeTCsl GPUKIIMOHHAS YJIEKTPOOE30MaCHOCTb;

— IIyTH YTEYKH W 3a30pbl JJIs Lenei ypoBHs 1D coOTBETCTBYIOT 3HaYEHUSIM, HOPMHPYEMBIM
I'OCT 30852.10-2002;

— JJIeKTpHYECKas cxema Ui [ernei ypoBHs ibD He comepXuUT MHIYKTUBHOCTEH W HE3aIHUIICH-
HBIX €MKOCTel. BBIXOIHBIC 1IenH YPOBHS iD 3alMIeHbl TOKOOTPAHUYHUBAIOIIUME PE3UCTOPAMH U OT-
paHUYHUTEISIMU HaNpshKeHus He Oonee 6,5B;

— 3allUTHBIE W OTPAaHUYUTEIbHBIC JJIEMEHThl 3aJMTHl 3aTBEPACBAIOIIMM KOMIIAYHIOM
BUKCHUHT I1IK68 B coorBerctBuu ¢ tpedoBanusmu ['OCT 30852.0-20021 'OCT 30852.10-2002.
[TpumMeHeHHBIE 2IeMEHTHI Pa0OTAIOT B 00JIETUYSHHBIX PeXUMax, He MPEBBIIIAIONINX 2/3 HOMUHAIBHOTO
3HAYCHMUS,

— OrpaHHuYEHHE TeMIIepaTypbl HAPYKHOH 000JI0UKH MUHHU-KOMMYHHUKATOpa Ha YpOBHE He Ooiiee
100 C, nomyckaemoit 'OCT 30852.0-2002uy1s 35ekTpooOopya0BaHus TeMIIepaTypHoro kiacca TS ¢
Y4€TOM MaKCHUMaJIbHOM TeMIepaTypbl OKPY>KaIoIel cpe/ibl 3a CUeT OrpaHUYECHHS] MTOABOJUMON MOIII-
HOCTH,

— HaJW4Yhe Ha KOPITyce U3ETUs MapKUPOBKH B3pbiBo3aIIuThl «1EXIDIIATS X>»;

— COBOKYITHOCTh MEp U CPEJICTB B3PBIBO3AIINTHI MIOKa3aHa Ha pucyHke b.1 (mpunoxenwue b).

3HaKk «X» B MapKHUPOBKE B3PBIBO3AIINUTHI 03HAYAECT, YTO M3JENINE HKCILUTyaTUPYETCsS COBMECTHO
CO B3PBIBO3AIIMILEHHBIM 000PYAOBaHUEM.

Bce anekTpoHHBIE Y31bI pa3MeELIeHbl BHYTPU OOOJOYKH, MMEIOUIEH TepMETHYHBIA BBIXOJHOM
pa3beM IS TIOAKIIIOYCHUSI HCKPOOE30MacHOTro 000pya0BaHUs YPOBHsI «ib».

[IpuMeHeHHbIE CXEMHbIE pelIeHUusT OOeCHeuMBalOT HCKIIOUYEHUE BIMSHHUS ~ EMKOCTH
MHUHH-KOMMYHHKATOPa Ha BBIXOJHbIE HCKPOOE30MacCHBIE LIETIH.
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3 Hcnoab3oBaHue MO HAZHAYCHHUIO

3.1 DxcmiryaTanMoHHbIe OTPAHUYEHUS

3.1.1 MuHH-KOMMYHHKATOp MPUMEHSETCS BO B3PBIBOOTIACHBIX 30HAX IMOMEIIEHUN W HapyX-
HBIX ycTaHOBOK coriacHo ['OCT 30852.13-2002[1YD (rnaBa 7.3) U APYrMM HOPMAaTHBHBIM JIOKY-
MEHTaM, PeriJaMeHTHPYIOIINM NIPHUMEHEHUE HIEKTPOOOOPYJ0BaHHS BO B3PHIBOOIIACHBIX 30HAX.

3.1.2 DkcnmyaTanus U3enus JOJDKHA OCYIIECTBIATHCS B COOTBETCTBHU C HACTOSIIUM PYKO-
BOJICTBOM I10 AKCIIITyaTaIiH.

3.1.3 Ilpu skcryaTauuu H3JeaUs HEOOXOAMMO JOMOJIHHUTENIBHO PYKOBOACTBOBAThCS Clie-
AYIOIIUMH JOKYMEHTAMH

— T'OCT 12.3.009-76CCBT «PaboThl morpy304Ho-pasrpy3ounsie. Oouie TpedoBanus 6e30-
MaCHOCTH,

— T'OCT 30852.0-2002 dnexktpoobopynoBanue B3pbiBo3amuiieHHoe. Yacts 0. O6mme Tpedo-
BaHUS,

— I'OCT 30852.1-2002 nexTpoobopynoBanue B3peiBo3amuiieHHoe. Yacts 1. B3priBosamiu-
Ta BUJIa «B3PBIBOHETIPOHUIIAEMAst 000JI0UKa»»;

— T'OCT 30852.10-2002 XnexrpoobopynoBanue B3priBo3amnuiierHoe. Yacts 11. Mckpobe3o-
HacHas 3JICKTPUYECKast Ieb «i»»;

— T'OCT 30852.13-2002 XexTpoobopynoBanue B3priBo3amuiiennoe. Yacte 14. Dnextpoyc-
TaHOBKH BO B3PBIBOOITACHBIX 30HaX (KpPOME O/I3EMHBIX BBIPAOOTOK)»;

— T'OCT 30852.16-2002 X1exTpoobopynoBanue B3pbiBo3amuineHHoe. Yacts 17. [IpoBepka u
TEXHUYECKOE 00CTY)KMBaHHE AJIEKTPOYCTAHOBOK BO B3PHIBOONACHBIX 30HAX (KPOME IMOJ3EMHBIX BBI-
paboToK)»;

— «[IpaBuiia TEXHUYECKON IKCILTyaTaIlMU 3JIEKTPOYCTaHOBOK noTpedutenei» ([ITIIIT);

— «IpaBuia mo oxpaHe TpyAa IIpH SKCIUTyaTalluU dJIEKTPOYCTaHOBOK», yTB. 24.07.20131puka-
3oMm Ne 328;

— Texuuueckuii pernmament TamoskenHoro coro3a Ne 012/2011 @ Ge3omacHOCTH 000pyIOBa-
HUSL 711 paOOTHI BO B3PBIBOOIIACHBIX CPEIax».

3.1.4 Tlo criocoOy 3auThl YEIOBEKA OT MOPAXKEHUS AIIEKTPUUECKHM TOKOM H3JIEJINe OTHOCHUT-

cs k kimacey Il mo TOCT 12.2.007.0-75.

3.2 IloaroroBka u3aejus K UCHOJIb30BAHUIO

3.2.1 Tlpu mony4eHUH H3JCENHsI HEOOXOIUMO YOCIMTHCS B COXPAHHOCTH Taphl. B ciydae ee
MOBPEKIACHHS COCTABJISIOT aKT.

3.2.2 B 3umHee BpeMs TPAaHCTIOPTHYIO Tapy PaclakOBLIBAIOT B OTAIJIMBAEMOM TMOMEIIEHUN HE
MeHee ueM uepe3 1249 mocie BHeCeHUs €€ B IIOMEITCHHE.

3.2.3 TlpoBepstoT KOMIUIEKTHOCTh B COOTBETCTBHH C 11.1.4.

3.2.4 Tlpu nmomydyeHHH U3JENUs HEOOXOAMMO 3aBECTH Ha HEro XKypHaj ydyeTa HapabOTOK Io-
BPESKIACHUN M OTKA30B, B KOTOPOM YKa3aHbl: HAUMEHOBAHUE M 3aBOJICKOM HOMEp M3JeNns, HANMEHO-
BaHWE OpraHU3alliH, TOCTABUBIICH MHUHU-KOMMYHHKATOP, a TAKXKE JaHHbBIE, Kacaloluecs dKCITyaTa-
[IUY W3/ICJIHsI, HallpUMep, JaTa yCTaHOBKH; HAMMEHOBAaHUE OpPTraHU3alliH, YCTAaHOBUBIIEH MPHOOp; Me-
CTO YCTaHOBKH; 3aIlMCH TI0 OOCITY’)KUBAHUIO C YKa3aHUEM UMEBIIMX MECTO HEHUCIIPABHOCTEH U WX TPH-
YHH, IPOU3BEICHHOMY PEMOHTY H T.II.

3.2.5 TlpousBecty pacKOHCEPBAIMIO U HAPYKHBI OCMOTP COCTOSIHHSI U3/ICTIHSI.

3.2.6 TlpousBecTH MOAKIIOYCHHUE U3/EHS B COOTBETCTBUH C MpuiiokeHus MU B u I
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3.3 Hcnoab3oBaHune u3aeans

3.3.1 MuHH-KOMMYHHKATOp TIpeIHA3HAYCH JIJIs TIepelaun JaHHBIX 110 PaJIuOKaHATy Ha BEPXHUH
YPOBEHB C IIOMOIIBIO BCTPOSHHOTO PaIMOMOTYJIS.

["abapuTHBIC, YCTAHOBOYHBIC W MPHUCOCAUHUTEIBHBIC Pa3MepPhbl U3JCIUs TPUBEICHBI B MIPHIIOKE-
HUA A.

YepTerk cpeliCTB B3PHIBO3AIIMTHI IIPUBECH B MPUIIOKCHHUH b.

BapuanTel mocTpoeHust cucTeM Ha 6a3e MUHU-KOMMYHHKATOpa MPUBEICHBI B IPUIIOKEHNH B.

HanMeHnoBanmsi 1ienedl BbIXOZHOTO pazbemMa XS1 misd TOAKIIOYEHUS B3PHIBOOE30MACHOTO
000pyI0BaHUs PUBEACHBI B PUIIOKEeHUH | .

3.4 TlporpammHoe obecnieyeHue

3.4.1 Wznenue moCTaBIsAETCS CO BCTPOSHHBIM NPOIPAMMHBIM 00€CIICUEHUEM.

B kommekrtanuio MuHH-KOMMyHHKatopa « unep®inoy-MK» ucnonnenue «PI'» BXomut mpo-
rpamma-koHpurypatop «MKR-CFG.exe»pbecneunBarorias HaCTPOUKY €ro OCHOBHBIX PEKHUMOB.

B kommiekTanuioo MuHu-KoMMyHHKaTopa « unep®noy-MK» ucnonnenune «PI'» momens 01 mo
3aKa3y MoTpeOuTeNIst MOTYT BXOIUTH Iporpamma-kKoHduryparop «X-CTU.exe»u tecroBas mporpamma
«RFModemTerm.exestporpamma-koudurypatop «X-CTU.exe»npumeHsieTcst 111 HaCTPOUKH MUHU-
kommyHuKaTopa «l unep®noy-MK» ucnomnenne «PI'» wmomens 01. TecroBas mnporpamma
«RFModemTerm.exewobecnieunBaet npueM, 00pabOTKy U apXUBUPOBAHKME JTaHHBIX, IPUHATHIX MUHU-
komMmyHHKaTOpoM «I unep®@noy-MK» ucnonunenue «PI'» monens 01.

Omnucanne padbotsl ¢ mporpammoit «MKR-CFG.exe>npuBeneHo B puioxenun /.

Omnwucanue pabotsl ¢ mporpammoii «X-CTU.exe»npuseneHo B npuioxenuu E.

3.5 O6ecneyenne B3pbIBO3AMMINEHHOCTH MTPH MOHTAXKe

3.5.1 MuHH-KOMMYHHUKATOp MpeIHa3HAYCH /Il IPUMEHEHHS BO B3PBIBOOIMACHBIX 30HAX TOMe-
HIEHUM M HapYXHBIX YCTAHOBOK coryacHo [1YD u apyrum HOpMaTHBHBIM JOKYMEHTaM, perjiaMeHTH-
PYIOIIUM IPUMEHEHHE IEKTPOOOOPYIOBAHUS BO B3PHIBOOMIACHBIX YCIOBHSIX.

3.5.2 IIpexnae ueM NpUCTYNMHUTh K MOHTaXYy MHUHHU-KOMMYHHKATOpa, HEOOXOAMMO MPOBECTH €T0
BHEIIHHUI OCMOTp, MPU 3TOM HEOOXOAMMO MPOBEPUTH: MAPKUPOBKY B3PHIBO3AILUTHI U KPEMEKHbBIE AJIe-
MEHTBI, a TAK)Ke YOIUTHCS B IIEIOCTHOCTH KOPITyca MUHU-KOMMYHHUKATOPA U €r0 COCTABHBIX YaCTEH.

3.5.3 DeKTpuYeCKrii MOHTaX U3JIeTUs HEOOXOAMMO MPOU3BOIUTH B COOTBETCTBUH CO CXEMaMU
noxroueHus (mpunoxenus B, T).

3.5.4 Tlpu ycTtaHOBKE M3JeNHs HE JOIMYCKAETCS MOJBEPraTh €ro TPEHUIO WU yaapaM, CIocoo-
HBIM BBI3BAaTh UCKPOOOPA30BAHHE.

3.5.5 Jlns mpoBeneHuss KOHGUTYPUPOBAHUS HM3CIHS HAa OOBEKTE CTaHIAPTHBIM TEPEHOCHBIM
KOMIIBIOTEPOM HEOOXOUMO 00ECIEUUTh MOCTOSHHBIM KOHTPOJIb HAa OTCYTCTBHE B3PHIBOOMACHOW Ta30-
BOI1 cpeibl METPOJIOTUYECKU aTTECTOBAHHBIM MTPHUOOPOM.

3.6 Ilopsiiok yCTaHOBKH

3.6.1 TloxgkirovyeHre MUHU-KOMMYHHKATOPa MPOU3BOJIUTCS B COOTBETCTBUM C PUCYHKAMH TPHU-
Joxxenus B.

3.6.2 Tlpu BrIOOpE MecTa yCTAaHOBKH HEOOXOIMMO YUYUTHIBATh CIIEIYIOIIEE:

— MUHHU-KOMMYHUKATOp PEKOMEHYeTCS MOHTHUPOBATh B IMOJIOKCHUU, YKa3aHHOM Ha PUCYHKAaX
npuioxeHus B;

— MECTO YCTAaHOBKM MHHH-KOMMYHHKATOpa JOJDKHO OOECTeurBaTh YIOOHBIC YCIOBHS IS
00CTyKMBaHUS U IEMOHTAXKA,

— MHMHH-KOMMYHHKATOp MOKHO YCTaHaBJIMBAaTh BO B3PBIBOOMACHBIX TOMEIICHUX, COOTBETCT-
BYIOIIUX TPeOOBAaHUSM, IEPEUNCICHHBIM B 11.3.1;
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— TeMIieparypa U OTHOCUTEIbHAsI BJIAXXHOCTh OKPY’KAIOIIETO BO3JyXa JIOJKHBI COOTBETCTBO-
BaTh 3HAYEHUSIM, yKa3aHHbIM B 11.1.1.5;

— cpena, OKpYy’Karoliasi MUHH-KOMMYHHUKATOP, HE JOJDKHA COACPIKATh MPUMECEH, BBI3BIBAIOIINX
KOPPO3HIO €r0 JIETANIEH;

— HAaNpsXKEHHOCTh MArHUTHBIX TOJIEHW, BBI3BAHHBIX BHEIIHUMHM HCTOYHUKAMU TEPEMEHHOTO
Toka uyacroror 50 I'l MiaM BHEMIHMMHM MCTOYHHMKAMH ITOCTOSHHOIO TOKAa, MOJDKHA OBITH HEe 0Ooliee

400 A/m.

3.7 DiaexkTpuuecKoe MOJAKJIIYEHHE

3.7.1 DnexTpuyeckoe MOIKIIOUYEHHUE MHUHU-KOMMYHHMKATOpa MPOU3BOAMUTCS B COOTBETCTBHUHU C
pUCYHKaMH IpuioxeHui B u I

3.8 IloaroroBka k padorte

3.8.1 Uzyuuth HacTosIIEE PYKOBOJICTBO.

3.8.2 Ilpu MoHTa)ke MUHU-KOMMYHHKATOpa IMPOU3BECTH MOHTaXX B COOTBETCTBHUU C TpeOOBa-
HUSIMU €r0 TEXHUYECKOW JOKYMEHTAIUU U IOKYMEHTAIIUU €r0 COCTABHBIX YaCTeH.

3.8.3 [Ilepen BkiIrOYeHHEM MHUHH-KOMMYHHKATOpPa HEOOXOAUMO YOSIUTHCS B COOTBETCTBHH €0
YCTaHOBKH M MOHTa)Ka yKa3aHUsIM, U3JI0KEHHBIM B 11.3.5.

3.9 BkJioyenue uzaeaus

3.9.1 Mns Bxmouenus: « unep®@noy-MK» ucnonnenus «PI'» HeoOXonumMo Mpou3BeCTH cie-
JYIOIINAE TEUCTBUS:
a) TMOAKIIIOYUTh MUHH-KOMMYHUKATOP K KOMIIBIOTEPY IO cXeMe Ha pucyHke [.1;
0) 3anyctuth nmporpammy «MKR-CFG.exex;
B) ¢ momoiikko mporpammbl KMKR-CFG.exesBrIicTaBUTh PeKUM pabOoThl MUHH-KOMMYHHUKATOPA!
1) 3amaTh ceTeBOi ampec;
2) 3a1aTh NEPHOAUYHOCTD Tepeaul JaHHBIX;
3) 3amaTh cMelIeHHe BHYTPHU IUKJIA CBS3U B CEKYH/AX;
4) 3a71aTh UACHTU(PHUKATOP CETH;
5) 3agaTh ypoOBEHb MOLTHOCTH NIEpEIaTUNKA;
6) 3a1aTh HOMepa YaCTOTHBIX KaHAJIOB;
7) BKJIFOYHTH WM BBIKITFOUHMTH 3ALIUTY [EPEIaBaeMbIX JaHHBIX;
8) 3anmarp pexum padotsl ¢ « unepdmnoy-3lIm».
[Topsimok pa6otsl ¢ mporpammoint «MKR-CFG.exeenucan B mpuiioxxeHuu /1.
[Toaxmr0YnTh MUHA-KOMMYHHKATOP K ipubopy «I unep®mioy-3[Im».

3.9.2 Mnsa Bxmouenus « unep®noy-MK» ucnonnenus «PI'» monenmu 01 Heobxoaumo npowus-
BECTH CJIEAYIOUINE JCHCTBUA:

a) TMOAKIIIOYUTh MUHH-KOMMYHUKATOP K KOMIIBIOTEPY IO cXeMe Ha pucyHke [.1;

0) 3anmyctuth nmporpammy «X-CTU>», BEITIOJIHUTE HACTPOKKY.

[Topsimok pabotsl ¢ mporpammoit «X-CTU» onucan B npuiioxenuu E.

[MoaxmoYnTh MUHI-KOMMYHUKATOP K MOZEMHOMY ITYITy.
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4  TexHuuyeckoe 00CTy:KUBAHHME U3/1eJTUSs

4.1 OOmme yka3zaHus

4.1.1 Tlox TeXHUYECKUM OOCITY>)KMBaHUEM TTOHUMAIOTCSI MEPOTIPUATHSI, 00€CTICUNBAIOIITNE KOH-
TPOJb HAJl TEXHUYECKUM COCTOSHHEM MHUHHU-KOMMYHHUKATOpa, MOAJAEPKaHHE €ro B HCIPABHOM
COCTOSTHUH, MIPEyNpeKIeHNE OTKA30B U MPOAJIEHUE ET0 PECYPCOB.

TexHuueckoe  OOCIYy)KMBaHHE  OCYIIECTBISETCS B  COOTBETCTBHM C  TpeOOBaHUSIMU
I'OCT 30852.16-2002 XiekTpoobopynoBanue B3pbiBo3amuiieHHoe. Yacts 17. [IpoBepka u TexHU-
4yeckoe OOCITy)KMBaHUE DJIEKTPOYCTAHOBOK BO B3PBIBOOIMACHBIX 30HAX (KpOME MOJ3EMHBIX BbIpabo-
TOK) .

OTBETCTBEHHOCTh 332 TEXHUUYECKOE OOCTyKMBaHWE HECET TEXHUUECKUN PYKOBOAMUTEIh IKCILIya-
TUPYIOLIETO MPEIPUITHSL.

Hagany skcrutyaTanuu u3aenus MpeiiecTBYeT BBITYCK MPUKa3a MO MPEANPUITHIO O Ha3Haye-
HUU JIMLA, OTBETCTBEHHOI'O 32 SKCIUTyaTallMi0 MUHU-KOMMYHHUKATOPA.

4.1.2 K sKcrutyaTaliii MUHA-KOMMYHHUKATOPa MOTYT OBITh JAOMYIIEHBI TOJBKO JIUIIA, MPOIIE-
M€ CHelHaIbHYI0 MOATOTOBKY U MOJYYHUBIINE pa3pelieHre Ha MpaBo Jomycka K paboTraM mo oociy-
xuBaHuio « unep®noy-MK».

4.1.3 BBoJ B JKCIUTyaTallMi0 M TEXHUYECKOE OOCITYyXKMBAaHHUE MHHH-KOMMYHHKATOpa MPOHU3BO-
JTUTCSI TI0 OTAEIBHOMY JOTOBOPY MIIU CAMOCTOSITENIbHO 3aKa3YHMKOM B COOTBETCTBHHU C pazjieiioM 3.

4.1.4 3anucu B Qopmymsipe KPAYS5.155.015-02 ®Omno o6ciyKuBaHHUIO MUHH-KOMMYHH-
KaTopa 3aBepsAI0TCS MOMMUCHIO JIMIA, OTBETCTBEHHOIO 3a €r0 IKCILIyaTalHIo.

4.1.5 B ciayuae OTKJIIOUYEHUS MUHU-KOMMYHHUKAaTOpa Ha JAJUTEIBHOE BPEMsI, B TEUEHNE KOTOPO-
ro oO0CTy)KMBaHHE BPEMEHHO IpeKparaeTcs, ohopmisieTcs: «AKT BpeMEHHOTO TIPEKpalieHus padboT 1o
TEXHUYECKOMY OOCITY)XMBAHHIO» M TPOU3BOJAUTCA COOTBETCTBYIOIAs 3amuch B  (HOpMyIsp
KPAY5.155.015-02 d(pasnen 9).

4.1.6 Ilocne BKIIOYEHUS MUHH-KOMMYHHUKaTOpa O(opMIIsieTcsi «AKT TEXHHUYECKOW NMPUEMKH

npubopa Ha OKCIUTyaTallMio» M MPOU3BOJUTCS COOTBETCTBYIOIIAsl 3amuch B  (QopMyssp
KPAY5.155.015-02 ®(paznen 9).

4.2 Mepsbl 6e301aCHOCTH

4.2.1 Tlo criocoOy 3alIUThl YeIOBEKa OT MOPAKEHHs 3JICKTPHYECKHM TOKOM MHUHHU-KOMMYHH-
katop oTHocures K kinaccy |l mo 'OCT 12.2.007.0-75.

4.2.2 Dxcmimyatalsi MHHH-KOMMYHHKAaTopa MpPOHM3BOIUTCS CcOTJacHO TpedoBanmsMm [1YD
(rmaa 7.3),[ITD3II (rmaBa 3.4) U Apyrux HOPMATHUBHBIX JOKYMCHTOB, PErJIaMEHTHPYIOIIUX MTPHMe-
HEHHUE 3JICKTPOOOOPYIOBAHHUS BO B3PHIBOOIIACHBIX 30HAX.

4.2.3 DkcruryaTanusi MUHH-KOMMYHHKATOpa Pa3periacTcsi TOAbKO MPH HATHYUH HHCTPYKIIUU
10 TEXHHKE OE30MaCHOCTH, YTBEP)KICHHOW PYKOBOIUTEIEM MPEANPUATHA-TIOTPEOUTENS] U yUHUTHI-
BaroIeH crennuKy NpUMEHEHHSI MUHU-KOMMYHHKATOpa B KOHKPETHOM TEXHOJIOTHYECKOM TPOIecce.

4.3 OfecnieyeHne B3pbIBO3ALIUIIEHHOCTH NPH IKCIIyaTAlMH

4.3.1 K »skcmryaTallud MHUHU-KOMMYHHKATOpa IONYCKAIOTCS JIMIA, W3YYUBIIME HACTOALIEe
PYKOBOJICTBO IO 3KCILTyaTaIlMH U MPOLIEIIINE HEOOXOMMbI HHCTPYKTaX.

4.3.2 Tlpu sKcruTyaTtaliuy U31eIusl HEOOXOIUMO BBITIOJIHATH BCE MEPONPHATHS B TIOJTHOM COOT-
BETCTBUU C HACTOSIIIUM PYKOBOJCTBOM IO 3KcrutyaTauH (11.3.5),a Takxke He0OX0AUMO PyKOBOJICTBO-
BaTbcsi «lIpaBUilaMM TEXHHYECKOM OSKCIUTyaTallMd JJIEKTPOYCTAHOBOK morpedureneii» (rmaBa 3.4),
«[IpaBunamu 1o oxpaHe TpyAa IMpPH IKCIULyaTalluu 3JIEKTPOYCTAHOBOK», TEXHHUUECKUM periaMeHTOM
Tamoxennoro coroza Ne 012/2011 © Ge3onacHocTé 000pyAOBaHUS Ui paOOTHI BO B3PBIBOOMACHBIX
cpenax».
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4.3.3 Ilpu skcrulyaTalul MUHU-KOMMYHUKATOp JOJDKEH IOIBEpPraThCsi CUCTEMATUYECKOMY
BHEITHEMY U MPOPUITAKTHISCKOMY OCMOTPaM.

4.3.4 Tlpu BHEIIHEM OCMOTPE MUHU-KOMMYHUKATOpa HEOOXOAMMO MPOBEPUTH:

— COXPaHHOCTH IIJIOMO;

— HaJMYUe CTOMOPHOTO 3aKMMa U TPOYHOCTH KPETUICHUS KPBIIIKH;

— OTCYTCTBHE OOpbIBA WJIA MTOBPEIKIACHHS H30JISIIUN COSAMHUTEILHOTO Kaders,

— TPOYHOCTH KPEIUICHUs PHOOpa U 3a3eMJISIONIETO O0JITOBOTO COSTHHCHHS;

— OTCYTCTBHE BMSATHH W BUIMMBIX MEXaHUYCCKHX TOBPEKJICHHUM, a TaKKe MbUIM U TPSA3H Ha
KopItyce mpubopa.

KATETOPUYECKHU 3ANPEIINAETCA!
BbIiHMMATH KOHTPAIIMH Kpemnex U3 000J109KH.
CHuUMATB (CABHIaTh) YaCTH 000JI0YKH OTHOCUTEJLHO JPYT APYra.

4.3.5 KATEI'OPUYECKU 3AIIPEILIAETCA skcrumyatamust u3Aenus ¢ TMOBPEKICHUSIMH M
HCHUCIIPABHOCTSAMU.

4.3.6 OmHOBPEMEHHO C BHEIIHUM OCMOTPOM MOXET TMPOU3BOJUTHCA YXOJ 3a MHHH-
KOMMYHHUKATOPOM, HallpuMep, NOATIATMBAHHE KPETEKHBIX OONTOB U rack.

4.3.7 Tlpu npoduIakKTHIECKOM OCMOTpPE JOKHBI OBITH BBIITOJHEHBI BCE BBINICYKa3aHHBIE pa-
00THI BHEIIHEr0 ocMoTpa. [lepnoaudyHoCcTh MPOPUIAKTHIECKUX OCMOTPOB MPUOOPOB yCTaHABINBACT-
Csl B 3aBUCUMOCTH OT MIPOM3BOJICTBEHHBIX YCIIOBHUI, HO HE PEXE OAHOTO pas3a B roi. [Ipu sTom HEoO-
XOZMMO OYUCTUTH MPUOOP OT MBUTH U TPA3H.

4.3.8 Jlnsa mpoBeneHUs KOH(OUTYpUPOBAHUS W3ACIHS HAa B3PHIBOONACHOM OOBEKTE CTaHIIAPT-
HBIM MIEPEHOCHBIM KOMIIBIOTEPOM, @ TAK)KE IPU UCIOJIb30BaHUU MynbTuMeTpa MY 64 mis nposeneHus
MyCKO-HAJIAIOYHBIX pab0T HeoOXoauMo obecrieuuTs BhinosHeHne TpedboBanmii ['OCT 30852.13-2002
(paznen 4). KonduryprupoBanue Mpou3BOJUTCS MPU MOMOIIYM YCTPOWCTBA KOHTPOJIS U MPOTPaMMHPO-
Banus matunkoB KPAY5.139.011.

KATEI'OPUYECKHU 3AIIPEINAETCS ucnob30BaTh NEPEHOCHON TEXHOJIOTHYeCKUI
KOMINbIOTEP, MYJIbTHUMETP, NUTAHHE KOTOPHIX mpeBbIiaeT 10 B!

4.4 TlopsaaoK TEeXHHYECKOT0 00CTY:KMBAHUS U31eTUsA

4.4.1 Texuuyeckoe obcimyxuBanue (TO) wm3menusi 3aKioyaeTCs B IMPOBEPKE TEXHUYECKOTO
COCTOSIHHSI TIpUOOpa.

PexoMeHniyeMble BUIBI I CPOKH TPOBEACHHSI TEXHUYECKOTO OOCTY)KHBAHUSI - B COOTBETCTBUU C
Talunen 7.

Tabmuia 7
HaumenoBaHnne padoTsI Bun TO
[IpoBepka 1ENOCTHOCTH pPa3beMHBIX COENWHEHUH W O00ECIeYeHHe YHCTOTHI N
E>xexBapTanbHbIN
MIOBEPXHOCTHU KOPITyCa MUHU-KOMMYHHKATOpa
[IpoBepka Ha COOTBETCTBHE TPEOOBAHUAM K B3PHIBO3AIINTE Exxeroansiit
[IpoBepka OCHOBHBIX TEXHHYECKMX JAHHBIX - B COOTBETCTBHM C  (OPMYJISIPOM

KPAY5.155.015-02D0, He pexe 0AHOTO pa3a B rO.
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4.5 TIpoBepka pa6oTOoCIOCOOHOCTH U3/1eTUS

4.5.1 TIpoBepka TEXHUYECKOTO COCTOSHUS MHHH-KOMMYHHMKATOpa MPOBOJIUTCS TIOCIE €ro
nojy4deHus: (BXOJHOW KOHTPOJIb), TIEpe/l YCTAHOBKOM Ha MECTO DKCIUTyaTalliH, a TakKe B Mpoliecce
IKCIUTyaTaluy (HEMOCPEICTBEHHO Ha MECTE YCTAHOBKH MPUOOpPA U B JTAOOPATOPHBIX YCIOBUSIX).

PaboTocrnocoOHOCTh MUHU-KOMMYHHUKATOpa OIpENesieTcsl MO Mepefade JaHHbIX Ha BEPXHHM
YPOBCHB.

4.6 Bo3MOKHbIe HEHCIPABHOCTH, BO3ZHHUKAKIIME NPH JIKCILUIyaTAMH, U CHOCOObI HX
yCTpaHeHust

4.6.1 Bo3MOXHBIE HEUCIPABHOCTH, BO3HUKAIOIIUE MPHU AKCILUTyaTaI[MH, U CIIOCOOBI X yCTpa-
HEHUS B COOTBETCTBUH C Tadmuren 8.

Tabmauma 8

HeuncnpaBHocTb Ipuunna YcTpaHeHne HEHCIIPABHOCTH

PaBpH)KeH HCTOYHHK ITUTAaHUA 3aMCHHUTDH UCTOUYHUK ITUTAHHS

He nocrymnatot gansbie B cuctemy

3ansT BEIOpaHHBIN KaHat cBsa3u | [lepeHacTpouTh KOHIIGHTPATOP
BEPXHETO YPOBHSA

[IpoBepHuTh NCIIPaBHOCTH pacxogomMepa

OOPEBIB CBSI3HU C PACXOIOMEPOM
P p omep 3aMeHUTH Ka0elb

4.7 TlepeyeHb KPUTHYECKHX OTKA30B U31e/TUA

4.7.1 KpuTudeckuM OTKa30M MUHU-KOMMYHHUKATOPOB SIBJISICTCS MOBBIIIEHUE TOKA MTOTPEOICHHUS.

BHUMAHMUE! IIpuGopbl ¢ KpUTHYECKHUMH OTKa3aMH K JIKCIUIyaTallUM He JOMYCKawTcs!
Heo0xoquMo uX 1€eMOHTHPOBATH U 3aMEHUTH HA HOBBIE.

HJ’IH IpeaAOTBPAIICHUA KPUTUYCCKUX OTKAa30B HCO6XOI[I/IMO IMPONU3BOAUTE MOAKIIFOYCHUE U3ACTINA
B COOTBCTCTBUHU C Tpe6OBaHI/ISIMI/I HACTOAUICTO PYKOBOJACTBA.

16 KPAY5.155.015-023




5 TexHuueckoe 00CTy:KUBAHUE COCTABHBIX YacTell u3aeans

5.1 JleMOHTAa’>k U MOHTaXK

[Tpu BBITIOJTHEHUW MOHTAXXHBIX PabOT HEOOXOJUMO HCIIOJIB30BaTh HHCTPYMEHT B COOTBETCTBUU
¢ Tabimuei 6.

5.2 PeryJnpoBaHue U UCTILITAHUE

PerynupoBanue u ucnpiTaHuE NPOBOIATCS B COOTBETCTBUU C KOHCTPYKTOPCKOM TOKYMEHTALUEN
Ha MMHU-KOMMYHHUKATOP.

5.3 KoncepBanus

[Tepen ymakoBbIBAaHWEM H3JENUE MOABEPraeTCs KOHCEPBAIIMU B COOTBETCTBUH C TPEOOBaHHSIMHU
I'OCT 9.014-78 gapuanrt 3amutsl B3-10) 1 KOHCTPYKTOPCKOH TOKYMEHTALKEH Ha YITaKOBKY.

6 Tekymuii peMOHT U3/1eJIUsI

6.1 OOmme ykazanusi

PemoHT m3nenus ocymecTBisercss B cooTBercTBUU ¢ TpeboBanusimu ['OCT 30852.18-2002
«IneKTpoodopyaoBaHue B3pbIBo3amuiieHHoe. Yacte 19. PeMOHT 1 mipoBepka 31eKTpoo0opyaoBaHus,
MCIIOJIb3yEMOTr0 BO B3PBIBOOMACHBIX T'a30BbIX cpeiax (KpoMe MOJA3EMHBIX BBIPAOOTOK MM MpPUMEHE-
HUIA, CBSI3aHHBIX C MEPEPabOTKON ¥ MPOU3BOJACTBOM B3PhIBUATHIX BEIICCTB).

O0beM U MepHOUIHOCTD, a TAKIKE HEOOXOIMMOCTh MPOBEACHUS TEKYIIIETO PEMOHTA YCTaHABIIU-
BalOTCS B COOTBETCTBUU C OTPACIEBBIMU CUCTEMaMH IJIAHOBO-IIPEIYNPEAUTEIbHBIX PEMOHTOB C yye-
TOM YCJIOBUM 3KCIUTyaTalllH.

PeMoHT u3nenusi, CBI3aHHBIM C BOCCTAHOBJICHUEM MJIM U3TOTOBJIEHHEM €r0 COCTaBHBIX YacTeH,
00eCneunBaOIINX B3PHIBO3AIIUTY, & TaKXKe KOTOPBIA B COOTBETCTBUU C <«[IpaBMiiaMu TEXHHUYECKOM
AKCILTyaTalliH 3JIEKTPOyCTaHOBOK moTpedurenei» ([ITDDI1, 2003r.), «dIpaBuiamu Mo oxpaHe Tpyaa
P SKCIUTyaTallud SJICKTPOYCTAHOBOKY, MOJIKEH BBIMONHITHCS PEMOHTHBIM MPEIIPUSITHEM, UMEIO-
MM COOTBETCTBYIOIIME paspemntesbHbie H10KymMeHThl, 3AIIPEIIJAETCS npousBoauTh 3KCITyata-
[IMOHHOMY TIePCOHAIY.

6.2 Mepnbl 6€30MaCHOCTH

[Tpu npoBeeHNN PeMOHTa JOJDKHBI COOMIOAAThCA MEphl 0€30MaCHOCTH, YKa3aHHbIE B TEXHHUYE-
CKOM JIOKyMEHTAIIUH.

KPAY5.155.015-02P3 17




7 XpaHeHue

7.1 YnaxkoBaHHBIEC U3/IENUS JTOJKHBI XPAHUTHCS B CKJIQJICKUX TIOMEILEHHUSIX TPY300TIIPABUTENS U
Tpy30MoIydaress, 00eCIeUNBAIOINX COXPAaHHOCTh NPHOOPOB OT MEXaHMYECKHX ITOBPEXICHUI,
3arpsi3HEHHUS] U BO3/ICHCTBUS arpecCUBHBIX cpej, B ycnoBusix xpanenus 3 (K3) no TOCT 15150-69.

JlomyckaeTcst XxpaHeHrue MpUOOPOB B TPAHCIIOPTHOU Tape a0 6 mecsies. [Ipu xpaHeHnn OoJbie
6 MecseB NMpUOOPHI JOKHBI OBITH OCBOOOXKICHBI OT TPAHCIIOPTHOW Taphl U XPAaHUTHCS B YCIOBUSAX
xpanenus 1 (1) mo TOCT 15150-69.

Hasnauennslii cpok XxpaHneHus npudopa coctasiset 10mer.

CBeneHMs O XpaHEHUM MHUHH-KOMMYHHKATOpa JIOJDKHBI 3alMChIBaTBCS B (HOpMYJISIp
KPAY5.155.015-02DO (pa3zen 13).

OOmme TpeOoOBaHMS K  XpaHEHUIO MpuUOOpa B  OTAIUIMBAEMOM  XPAaHWJIMILE IO
I'OCT P 52931-2008.

7.2 YnaxkoBbIBaHHE MPHOOpa MPOU3BOJUTCS COTIIACHO YepTeKaM MPEANPUATUI-U3TOTOBUTEIS, B
3aKPBITHIX BEHTWIMPYEMBIX MOMEIICHUAX MPH TEMIIEPaType OKPYKaroIIero Bo3ayxa oT mmoc 15 no
noc 40 °C 1 OTHOCUTENBHON BIaXKHOCTH Bo3yxa 10 80 Y%mnpu 0TCYyTCTBUHU B OKPYXKAIOIIEM BO3IyXe
arpecCUBHBIX MPUMECEN.

7.3 YnakoBka 00ecleuMBaeT COXPAaHHOCTh TNPUOOPOB TPU  BBINOJHEHHH IOTPY30YHO-
pa3rpy304YHBIX PadOT, TPAHCIIOPTHPOBAHUU M XPAaHEHHUH, a TAKXKE 3aIIUTY OT BO3JICHCTBUS KIIMMaTH4e-
CKUX (DaKTOPOB M MEXaHUYECKUX HATPY30K.

7.4 YnakoBka mpudopa COIEPKHUT CPEACTBA aMOPTU3AIIMU €r0 B TPAHCIIOPTHOM Tape.

7.5 DKcIuTyaTallMOHHAss U TOBApPOCONPOBOAMTENbHAS JOKYMEHTAIUsl 00epHyTa BOJOHENPOHU-
IJaeMBIM MaTEpHAaJIOM M yJIOKEHa O] KPBIIIKY SIIMKA HAa BEPXHHUH CIIOH yaKOBOYHOTO MaTepHaa.

8 TpancnoprupoBaHue

8.1 O6mme TpeOoBaHMS K TPAHCIOPTUPOBAHHIO M3AETHS  JIOJDKHBI  COOTBETCTBOBATH
I'OCT P 52931-2008.

8.2 YnakoBaHHbIe TNPHOOPHI JOJKHBI TPAHCHIOPTUPOBATHCS B 3aKPBHITHIX TPAHCHOPTHBIX
CpEe/CTBaxX BCEMH BHJAMHU TPAHCIIOPTA, KPOME MOPCKOTO, B TOM YHCIJIE ¥ BO3AYIIHBIM B OTAIUINBAEMbIX
TepMETU3HPOBAHHBIX OTCEKaX, B COOTBETCTBUU C MPAaBUJIAMHU MEPEBO30OK I'PY30B, ACUCTBYIOIIUMH Ha
Ka)XJIOM BHJIE TPAHCIIOPTA.

8.3 YcioBHs TpaHCHOPTHPOBAHHS B YacTH BO3JCHCTBUS KIMMATUYECKHX (DAKTOPOB IOJKHBI
coorBerctBoBarh rpymme yciaouii 5 (0OXK4) mo 'OCT 15150-69 -1 KpBITBIX TPaHCIOPTHBIX
CpPEICTB.

[Tpubop B ymakoBKe Uil TPAHCIIOPTHPOBAHUS BBHIICP)KUBACT BO3/CHCTBUE TEMIEpaTypsl OKpYy-
JKarolero Bosayxa ot Munyc 60 o mroc 60 °C.

8.4 YcioBus TpaHCIOPTHPOBAHUS B YACTH MEXAaHMUYECKUX BO3ICHCTBUI JOJDKHBI COOTBETCTBO-
Bathb rpymre ucrnoaHeHuid N2 mo 'OCT P 52931-2008.

9 VYruausanusa

9.1 Marepuasibl ¥ KOMIUICKTYIOIINE W3/ENUs, HWCIOIb30BaHHBIC TPH HW3TOTOBJICHUW MWHH-
KOMMYHHKATOPa, KaK MPH IKCIUTyaTalli B TEYCHUE €r0 CPOKa CITYXkKObI, TaK ¥ MO0 UCTCUCHUHU pecypca
HE MPECTABIISIOT OMACHOCTH TSI 3JI0POBBS YEJIOBEKA, MPOU3BOJICTBEHHBIX M CKIIAJICKHX MOMEIICHUMH,
OKpY>KaloIle cpeabl. Y TUIM3ALUs BBIIIEAIETO U3 CTPOST U3JEIHS MOXKET MPOU3BOJAUTHCS CIIEHAIIN-
3UPOBAHHBIMU TPEINPUATHSIMU, UMCIOIIUMU Pa3peliecHHe Ha YTHJIM3AIHUIO MPOMEBIILIEHHOTO 000py-
JIOBaHHS.
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IIpunioxenune A
(ctipaBoUHOE)

["aGapuTHBIE, YCTAHOBOYHBIEC U MPUCOEAMHUTENBLHBIC pa3Mepbl MUHU-KOMMYHHUKATOPa
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Pucynok A.1 —I'abGaputHbie pasmepsl
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Boam M8x12 Zn DIN933
Wauda M8 Zn DIN127

KpoHwmeuH

Pucynok A.2 —IIpumep kpensienusi TPyObl MUHIU-KOMMYHHUKATOPA K CTEHKE YTENJEHHOT 0
mkadga
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IIpuioxenue b
(ctipaBoUHOE)

YepTek cpeliCTB B3PhIBO3AIIUTH MUHU-KOMMYHHUKATOpa
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Konsuo pesuHoboe
rocr 9833-73

Cnnab anwmuHug 1100

Cnnab A76T
S TOCT 4784-97

fTnacmuxa zydyamas
TY 38-105867-75

Al11) Q
fal 000 "HlMN® "Bbimnen”
L) "Mnep®noy-MK" ncnonxexue "PIr’ I_EJ

KPAY5.155.015 TY mopenb
EH[ oryn "BHAMSTPKU" POCC RU.0001.11I'B06

TC RU C-RU.I'606.B.00258
1ExiblIATS X IP67 60 °C <t, <+60°C
3asopackon Ne | CpenaHo B Poccum

Pucynok Bb.1
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Ipunoxenune B
(ctipaBoUHOE)

BapI/IaHTBI MOAKIFOYCHHUA MUHU-KOMMYHHUKATOpPa

B3apbiBOONacHas 3oHa

7 | Ne1
1 [=>| xp4 “4”
=] xP1 17
XpP2 2"
XP3"3”
14+
=
K2
- |Ne8
[>] XP4 4"
=] xp1+1”
’—1 >| XP2“2”
XP3“3”
1+
=

1 —BHemHult aBTOHOMHBIH 010K utanusa bIT-056;

2 —munu-kKoMMmyHuKatop « unep®@noy-MK» ncnonuenne «GSM»;

3, 4 —MuHu-KoMMyHUKaTOpsl « unep®noy-MK» ncnonnenue «PI'»;

5 —naruuk masnenus u3 cocraBa « unepdnoy-3lIm»;

6 —TepMoMeTp conpoTuBieHus U3 cocrana «I unepd®moy-3lIm»;

7 —1aTYMK KOMIUIEKCHBIN C BeuncauTenem pacxona «I unep®mioy-3lIm»,
K1 —xabenp u3 cocrasa Oioka nurtauust bI1-056;

K2 —ka6ens KPAY4.854.176.

[pumeyanue — Uupopmarms caumaercs ¢ BockMu nprubopoB « unep®noy-3[Im» (Nel — Ne8), pacmosno-
skeHHBIX B paguyce 500 M. JlanbHOCTH mepenadn 000OIIEHHON M0 BOCBMHU MpHOOpaM HHGOPMAIUH B CUCTEMY
BEPXHETO YPOBHS OT'paHWYEHa BO3MOYKHOCTSIMH OIIEPaTOPOB COTOBOIT CBS3M.

Pucynok B.1 - BapuaHT nocTpoeHHs1 KOHTPOJIHPYEMOIro IIyHKTa Ha 0a3e

MUHH-KOMMYHHKaTOpa «['unep®joy-MK» ucnosnnenne «PI'» 1 MUHH-KOMMYHHUKATOPA
«'unep®@aoy-MK» ucnosnenne «GSM»
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BapbiBoGe3onacHas 3oHa

1
COM1
|
>
C
=
Ethernet o
0]
=
s
24V o
COM®6

[=>1

Ne1

1 —myn monemusiii KPAY3.700.003-01;
2 —muHu-koMMyHUKaTOphI «l unep®noy-MK» ncnonnenue «PT'» moxens 01;
3 —MuHHU-KOMMYyHUKaTophl « unep®iaoy-MK» ncnonnenne «PI'»;

4 — naTumk AaBiaeHUs u3 coctaBa « unepdnoy-3lIm»;

BspbiBOONacHas 3oHa

6 | Ne1
XP4 “4”
=] xpP1<1”
XP2“2"
XP3 3"
14+
=
K1
6 |Ne180
[ >| XP4 “4”
=] xpP1<1”
XP2 2"
XP3 “3”
14
L

5 —TepMornpeoOpazoBaTenb CONPOTUBICHHS U3 cocTaBa «I unepd@noy-3lIm»;
6 —aTYUK KOMIUIEKCHBIN ¢ BhauciauTenaeM pacxoaa « unep®maoy-3lIm»;
K1 —xabenr KPAY4.854.176.

Pucynok B.2 —Iloak/r0ueHe MUHH-KOMMYHHKATOPA K ILYJy MOIeMHOMY

KPAVYS5.155.015-025
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Kabenb-yanuuntens

COM-nopta
Kaberb
MUHU-KOMMYHMKaTOpa
YCTPONCTBO KOHTPOSIA U
nporpaMMMpoBaHms
‘Tunep®noy-MK" < [aTunKoB TexHomnornyeckui
KPAY5.139.011 KOMMblOTEP

«['unep®noy-MK» —munu-kommyHukatopsl « unep®mnoy-MK» ucnonnenne «PI'» u ucnoaHenue
«PI'» momeins O1.

Pucynok B.3 —Iloak/iroueHue MUHU-KOMMYHHKATOPA K TEXHOJIOTHYECKOMY KOMIIbIOTEPY
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IIpuiaoxenne I'
(ctipaBouHOE)

HaunmenoBanue neneit BBIXOAHOTO pazbemMa XS1 11 moAKIIOUEHUS B3PHIBOOE30IIACHOTO
obopynoBaHus

XS1
Komnr. HaunMmeHoBaHHe

TEST
RESET
RXD
TXD
+3.8B
GND
Kopnyc

N[OOI WIN -

XS1 —Poserka 2PMI18KITH7/T1A1B

Pucynok I'.1
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Ipunoxenne JI
(ctipaBoUHOE)

Omnwucanue paboThl ¢ mporpammoii-konpuryparopom «MKR-CFG.exe» fu1si MUHH-KOMMYHHUKaTopa

«'unep®noy-MK» ucnonnenune «PI'»)

J.1 Tlopsinok paboThl ¢ mporpamMMol KOH(PUIypHpOBaHHS MHHHU-KOMMYHHKatopa «MKR-
CFG.exe»:
— TMOJKIIOYUTh MUHU-KOMMYHHKATOp «I unep®noy-MK» ucnonnenne «PI'» k komnsrorepy;
— 3amyctuth nporpammy «MKR-CFG.exex;
— BbIOpaTh W3 BhIanatoniero cnucka Homep COM-mopra, K KOTOpOMY MOIKIIOYEH MHUHH-
KOMMYHHKATOD, IPOrpaMMa HauYHET CYUTHIBATH C MUHU-KOMMYHHKATOpA JJaHHbIE.

Agpec MUHMEDME Appecc HaZHAYEHUS L ukn ceasu CreweHHe WHkNa
|0 Hi [0 15 EE =]
Appeca: 0- 65535, La |E|HFFFF Munyren 1 - 60 CeryHaer 0 - 53,
Janucare Janucate ‘ 3anucare ‘
JanHcare

HaeHTHpURATOD CETH

I,; Kondmnyparop muiukommysnkatopa V100 {ver. API}

_ S owran |

CoenMHUTLCA

JalWKTa QaHHE!X
™ Her

~ Ha

Janqcare

Pesird patiorel o M 30k
" 3parudka

B QaTYHKOE Janucarte

HDDBE—'Hb FOWHOCTH

4156

4

Pafora Ha kaHanax:

[ 86415 MHz [ BB4.95 MHz
[~ BE4.35 MHz | BERVE MHz

26

032 767, Y :0-4
Agpeca pOEEHE [~ 86455 MHz [~ 86895 MHz
Zanucars 3anmcats [ 86475 MHz o ncame
Pucynok /I.1 —OxHo nporpamMmslI
Hacrpoiiku:

Bgpec MUHKKORME

0

Sgpeca; 0- 65535

Janucare

3anaTh CeTeBOM agpec MHUHHU-KOMMYHHMKaTopa. Y Kaxaoro mnpubopa B
OJTHOW IOJICEeTH OH JOJDKEH ObITh YHUKaJEH, IOcje BBOJA ajapeca, Ha-
JKaTh KHOIKY <«3anucaTh».
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L ukn ceazy
15 =l
b HyTer 1 - BO.

JanucaTe |

CreweHHe L1k

n -]

Cerynoe: O - 59,

JanucaTe |

WaeHTHpuEaTop CETH
415
bAgpeca: 0- 32 767,

Janucare |

H POEEHE MOWHOCTH

Fl
Hpoeere: O - 4.

Janucare

Fatora Ha kaHanas:

[ BE415MHz [ S64.95 MHz
[ BE4.35 MHz [ BE8.75 MHz
[~ BE4.55 MHz [ ©68.95 MHz

[ 86475MHz 3 nucame

JalKra gaHHeE
" Her

 Na Janucare |

Pestara patorel o TP MMk
(™ 3 parudka

B ATYHEDE Janucare

3ajaTh NMEPUOAMYHOCTH TEpeadl TaHHBIX B MUHYyTaX. Ilocie BbIOOpa
HY>KHOTO IIMKJIa CBSI3U HAXKaTh «3amucarh».

3amaTh CMENICHWE BHYTPH IIMKJIA CBS3M B CEKyHIaX. PekomeHyercs
3a/1aBaTh KaXXJOMYy MHUHU-KOMMYHUKATOpYy, BHYTPU OJHOM CETH, CBOE
cMmenieHue. PekoMmennyemslil mar cmemenuii 2 ¢. [Tocie BeiOopa Hyx-
HOI'O CMCHICHUA IHUKJIAa CBA3U HAXaThb «Bamnucarh».

3amatb MACHTU(UKATOP CETH, B KOTOpo Oyner paboTaTh MHHH-
KoMMYyHHKaTOp. Heobxoaumo, 4ToObl MPUHUMAIOIMIUNA U TIepeAaronTuit
MUHHU-KOMMYHUKATOPHI paboTainu B oaHOM cetu. [locne BBOIA UACHTH-
(ukaTopa HaXxaTh KHOTIKY «3anucarb».

3ajaTh YpOBEHb MOIIHOCTH MEpEAaTINKA.

0-2mwW
1-15mwW
2-10 mW
3-16 mwW
4-25mW

[Tocne BBOJa HEOOXOAMMOIO YPOBHSI MOIIHOCTU Ha)XkKaTh KHOMKY «3a-
UCATh».

3agaTh HOMepa KaHAJIOB (YAaCTOTHBIN JAMana3oH), B KOTOPBIX OyneT pa-
00oTaTh MHHH-KOMMYHHUKaTOp. Heobxoammo BBIOpaTh HE MEHEE IBYX
KaHAJIOB, YYWTBIBas, 4YTO TNPUHUMAIONUN W Mepearoluii MHHU-
KOMMYHHUKATOPBl JOJDKHBI pa0oTaTh B OJHOM YacTOTHOM JHamna3oHe.
[Tocne BIOOpa HEOOXOTUMBIX TUATIA30HOB HAXKATH <«3alKCcaTh».

3a/aTh peXUM Iepeayd JIAaHHBIX. C 3alUTON TepeAaBacMbIX JTaHHBIX
win 6e3 3ammthl. [locie BBIOOpa HEOOXOAMMOTO pEXHUMA Iepenadn
MAHHBIX HAXKATh <«3aIncaThb».

3amath pexuM padboTsl ¢ mpudopoMm « unepdnoy-3lIm».

[Tpu BEIOOpPE pexuma «3 HaTYMKa» MUHU-KOMMYHUKaTop Oyaer mepe-
JaBaTh Ha BEPXHHUU YPOBEHb JBa JABJICHHSA, OJHY TEMIIEpaTypy, CO-
CTOSTHME KOHTAKTHOTO JIaTUMKa.

[Tpu BBIOOpE pexknma «5 MaTYNKOB» MUHU-KOMMYHUKATOp OyAeT rmepe-
JaBaTh Ha BEPXHUH ypOBEHb YETHIPE JaBJICHUS, OJHY TEMIIEpaTypy, CO-
CTOSTHME KOHTAKTHOTO JIaTYNKA.

ITocne BbIOOpa HEOOXOIUMOTO PEXKUMA PAOOTHI HAXKATH «3aNUCaTh».

ITo oxonyanuu paboTsl 3aKkpsITh porpammy «MKR-CFG.exe».

KPAY5.155.015-02P3 27




IIpuioxenune E
(ctipaBoUHOE)

Omnwucanue paboThI ¢ IporpaMMoii-koHpurypatopom «X-CTU.exe» [uist MUHH-KOMMYHHUKaTOPOB
«['unep®noy-MK» ucnomnenune «PI'» mozuens 01)

E.1 [opsimox paboTel ¢ mporpammoit koHpurypupoBanus «X-CTU.exe»monyns XBEE, ycra-
HOBJICHHOTO B MOJICMHOM ITyJIE!

— TOJKJIIOYHTH MOJIEMHBIH YN K KOMIBIOTEpY ¢ momolneko cetn Ethernetycranosus npaiise-
po! ms ynmuautenss COM-nopra MOXA,;

— HHCTAJUTMPOBATH U 3aMyCcTUTH mporpammy «X-CTU.exe» ¢m. pucynok E.1).

r_ﬂ_I,l X-CTU )

About
PC Settings | Range Testl Terminal] Moderm I:u:unfiguratiu:un]

- Com Port Setup
Select Com Port

HU&WE Mobile Connect - 3G ... [COME] Baud 115200 -||

HUWE| Hcbie Connest- 36 _(C0M3)

i A - = Flow Contral | WMOME -
Data Bits ]8 j'
Parity JNDNE j"
Stop Bite 1 -

Test / Query ‘
Huost Setup l IJzer Com F'u:urts] M etwiark Interfau:e]
AP i~ Reponze Timeout ;
[ Enable &P
A ] Lo e Timeout 1000

-.-i'-.'.l' cnmmanu.;I.S"etup
ASCI Hes

Command Character [CC) * 2B
Guard Time Befare [BT] 1000

i~ Modem Flazh Update -
[~ Mo baud changs

Pucynok E.1 -OxHo nporpamMmsl

Ha Bruanke «PC Setting»om. pucynok E.1) Beioupaercs Homep COM-1opTa, K KOTOpOMY TIOA-
KJIFOYCH MUHH-KOMMYHHUKATOp. BeiOupaercst ckopocts coeanHenus. [1o yMoI4aHHIO CKOPOCTH CBSI3H
9600. Ytob6b! yOeauTbess B MPaBUIBHOCTH BBIOOpA CKOPOCTH U MOPTa, HEOOXOAUMO HaKaTh KHOIKY
«Test/Query».Ilpu mpaBuabHBIX HacTpoiikax mosiBuTcs okHo (Modem firmware versiorn Serial
NumbermoryT oTaryarbcs) B COOTBETCTBUH C pUCYHKOM E.2.
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-
Com test / Query Modem

Communication with moderm.. Ok,
todem type = #BE-DM
kadern firrmmare werzion = 80529

Sernal Murnber = 13420040320E 41

Fetr k.

Pucynok E.2

Ecnm HacTpoiiku HeBepHBI, HE00X01MMO BBIOpaTh apyroi COM-IOpT uimu BEIOpaTh HOBYIO CKO-
pOCTb COEIMHEHUS.

[Tocre ymayHoro oOHapyKeHHs MojeMa C BbIOpaHHBIMH HACTPOWKAMHU BBIOMpACTCS BKJIAIKa
«Modem Configuration» naxxumaercs knonka «Read» ¢m. pucynok E.3).

r?_l,l [COM11] X-CTU l ESNEE=—)

Modem  Parameter Profile  Remote Configuration...  Versions...

PC Settings | Range Test1 Teminal  Modem Configuration ]

Modem Parameter and Firmsare — — Parameter Yiew — — Profile—— — Yersions
Read I Wiite: I Restare ]I Clear Screen Save BianRloat AL
| T Always Update Firmware Showe Defaults Load WEISIONS...
Modem: XBEE Function Set Version
| BE-DM | |¥BEE 865/868LP 80K | |8053 |
SR AL PHY -
----- B (60)CH - Channel Mazk B
----- B (0] HP - Preamble 10 ,| "
----- B (140110 - Network 1D [ |
----- B (31 MT - Broadcast Multi-Transmits g |
o B (4] PL- T Power Level

----- B (2] FFR - Unicast Feties

-2 Diagnostic - MAC Statiztics and Timeouts
| 223 Metwark

----- B (0] CE - Routing/Messaging Made
----- B (0)BH - Broadcast Hops

..... B 71 HH - Hetwork Hops

----- B (1] MF - Mesh Uricast Retrigs

| B-E3 Addressing

----- B [134200) 5H - Serial Mumber High
----- B [40930E41) 5L - Serial Mumber Law
----- B (0] DH - Destination &ddrezs High

----- B (FFFF) DL - Destination &ddress Low
----- B (40070 - Transmit Options

..... B3 11k hlads | dambiiar I |

Changs MAC/PHY Settings

[COM11 [115200 8-N-1 FLOWNONE *B8-DM Ver8059|

b = ——

Pucynok E.3
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Korna Bce HacTpollkM CUMTAIOTCA, OHM OTOOPA3SITCA B OKHE IPOTrPaMMBbl. 3€JIEHBIM BbIACICHBI
HACTPOMKH, BBICTABJIEHHBIE 10 YMOJIYaHUIO, CHHUM — U3MEHEHHBIE, YEPHBIM — JAOCTYIHbIE JINLIb AJIs
yreHus. Bee mapaMeTpsl 3aat0TCsl B IECTHAALIATEPUYHOM BHJIE.

ITopsinok HacTpOMKHU:

- HaXaTh KHONKY «Restore»tem caMmbIM cOpOCUB BCe HACTPOMKH MOJIEMa B 3HAUSHMS <q10 YMOJI-

YAHHUIO),

- mapamerp CM (Channel Mask) ~acka kaHaaoB, Ha KOTOpbIX OyaeT paboTath cetb. Heobxo-
MO BBIOpaTh KaK MHHAMYM JIBa KaHalla, U3 CEMHU JIOCTYMHBIX (KaHAJbI JOJDKHBI COBIIAAATh C 3a/1aH-
HbIMU KaHanaMu B « unep®noy-MK» ucnonuenne «PI'» U3 coctaBa KOHTPOJUPYEMBIX IMTYHKTOB JaH-

HOU CEeTH):

1) 864,15 MHz — 32(dec), 20(hex);
2) 864,35 MHz — 64(dec), 40(hex);
3) 864,55 MHz — 128(dec), 80(hex);
4) 864,75 MHz — 256(dec), 100(hex);
5) 864,95 MHz — 512(dec), 200(hex);

6) 868,75 MHz — 268 435 456(dec), 1000 0000(hex);

7) 868,95 MHz — 536 870 912(dec), 2000 0000(hex)

[Tpumeuanue — Ecnu BeIOpans! kanansl 864,15 864,35, To m10/Ie HEOOX0AUMO 3amucaTh 3HaUYeHUE «60».

- ID (Network ID) —unentudukarop cetu. Y mpudopoB, pabOTAIONIMX B OJHON CETH, 3TOT HCH-

TU(PHUKATOP IOJDKEH OBITh 0MHAKOBBIM (Harpumep, 1A0 i 416);

- mapamerpel SH m SL — cepuitHbiii HOMep Mozema XBee, BbIIaHHBIA €My 3aBOJIOM-
usroropureneM. OH ke sBisieTcs u 64bit-HpIM anpecom nepenayn — aapecoM Ha3HAYCHUS Il HUKHE-
ro ypoBHas. SH cootserctByermoimio Hi, SL coorBercByet mosro LO;

- TO (Transmit option) -enuuu nepenaun. Heodxoaumo BeicTaButh 3HaueHue 40 (0x40 =rou-
Ka-TOYKa/MyJIbTUTOYKA);

- BD (Baud Rate) kopoctb cBsizu ¢ MmojgeMoM. [1o ymomuanuto crout 3 (9600),He00x011uMO0
BeicTaBuTh 7 (115200);

- AP (API Enabled) -pexxum paboter B API-pexxume. Heodxoaumo BeictaButs 1 (AP1 MODE
WITHOUT ESCAPES);

- HaxaTthb KHOMKY «WTite», yToObI3anucaTh HACTPOUKH.

BHUMAHMUE! Hactpoiika MacKu KaHAJI0B M HICHTH(UKATOPA CeTH J0JIKHA COOTBETCTBOBATh
HACTPOiiKe HOMEPOB KAHAJIOB (YACTOTHOMY IHANA30HY) U HIEHTH(PUKATOPY CeTH HA HIZKHEM

Anmartbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroseleHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapaukaBka3s (8672)28-90-48
Bnagumwup (4922)49-43-18
Bonrorpap, (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6Gypr (343)384-55-89

Poccua +7(495)268-04-70

ypoBHe (cM. mpuioxkerue JI).

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanunuHrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Nuneuk (4742)52-20-81

KasaxcraH +7(7172)727-132

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70

MypmaHck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HwxHuit HoBropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosb6pbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHGypr (3532)37-68-04

Men3a (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
MNckoB. (8112)59-10-37

Mepmb (342)205-81-47

Kuprusus +996(312)96-26-47

PocToB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkr-lMeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdpeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBpononsb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

TBepb (4822)63-31-35

gtg@nt-rt.ru || https://hydro.nt-rt.ru/

TonbAaTTy (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbAHOBCK (8422)24-23-59
YnaH-Yna (3012)59-97-51
Ydba (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
YepenoBeu (8202)49-02-64
Yura (3022)38-34-83
SkyTck (4112)23-90-97
fpocnaenb (4852)69-52-93





