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Jl0 M3y4yeHUs] HACTOSIIEr0 PYKOBOJACTBA MO JIKCIVIyaTAllUM TEPMHHAJ He

BKJIIOYATh!

Hacrosmee pykoBoacTBo no skciutyaranuu (PD) pacnpocTpaHsiercss Ha MUKpPOIIPOLIECCOPHBIE
TEPMMHAJIBl 3aIIUTHI, aBTOMATUKH, ynpasiieHus U curHainuzamuu tuna «TOP 300» (umenyemble
Janee «yCTPOWCTBa» WM «TEPMUHAIB») M COACPKHUT HEOOXOJUMbIC CBEIEHUS Ui HU3Y4EHUs
TEXHUYECKUX XapaKTEPUCTHK, YCTAHABIMBACT IMpaBHJa €ro OSKCIUTyaTallud, OOCIYXHUBaHMA,
XPpaHEHUs U TPAHCIIOPTUPOBAHHUS.

P3O cocrout u3 tpex moxymentoB: AUIIB.656122.011 P21, AUIIB.656122.011-XXX P22 u
AUNIIB.656122.011-XXX.XX PO3. Ilepssiii u3 Hux — PO1 comepXuT cBeAEHUS, OTHOCSAIIHNECS KO
BCEM  TUIIOMCIOJHEHUSM TEPMHHAJIOB: TEXHUYECKHE JAaHHbIE, OINMCAHHUE HMEIOIIUXCS
KOHCTPYKTUBHBIX MCIIOJIHEHUH, YCTPOMCTBO M paboTa COCTaBHBIX 4YacTell TepMMHaNA, YKa3aHUS IO
JKCIUTyaTallud M TEXHUYECKOMY OOCIy)XKMBaHHIO TEepMUHANOB. Bropoil pokyment — PDO2
COCTABJISICTCS Ha TPYIIY THUIIOMCIIOJIHEHUH TepMUHAIOB, c(QOPMUPOBAHHBIX MO (PYHKIUAM 3alIUT U
ABTOMATHKH W COAEP)KUT ONMHMCAHUE MPHHLIUINA PabOThl THUIOBBIX OJOKOB 3aIlUTHl U aBTOMATHKH.
Tpetuii nokymeHT — PO3 conepxur onucanue GyHKIUHMOHAIBHOM U JIOTHYECKON CXeMbl TepMUHAJIA
3aluUThl (B3aUMOAEUCTBHUE OJIOKOB JIOTUKH U 3alLUThI), IPUMEHEHHOIO /I KOHKPETHOIO ITPOEKTA.

Hacrosmee PO pa3paborano B coorBercTBuu ¢ TpeboBanusmu TY 3433-023-54080722-2012.

YCTpOHCTBO BBIMOJIHEHO HAa MUKPOIPOLECCOPHON 3JIEMEHTHON 0a3e U KOMILIEKTYeTcs
YHU(UIUPOBAaHHBIMM OJOKaMu. B 3aBUCMMOCTM OT BHJA 3alUIAEMOr0 IPHCOEAUHEHHsS B
TEPMHHAJI 3allMChIBAETCS COOTBETCTBYIOIIEE IPOrPaMMHOE OOeCIeUeHUE, KOTOPOE U 00eCIIeYMBaAET
BBINOJIHEHUE HeoO0XoauMbIx (yHKiuil. TepmuHan mmeer cBOOOJHO KOH(PUIYpHPYEMYIO JIOTHKY,
MPUMEHEHHE KOTOPOW TO3BOJISIET MOAMMDUIIMPOBATH THIIOBBIE (DYHKIIMOHAIBHBIE JIOTHYECKHE
CXEMBI, YUUThIBasl CHENU(PUKY 3aIIUIIAEMOr0 00BEKTA.

Jlns uHTerpanuu ycTpoiicTBa B cucteMy MoHuTopuHra nojacraniuii 1 ACY TII B ycrpoiictse
peaan30BaHbl pasIMYHbIC MPOTOKONIBI, B ToM uucie mporokon |IEC 61850-8-1 (MMS, GOOSE).
Taxke peammzoBan mpotokon IEC 61850-9-2 nns mogkirodeHus YCTPOHCTB K - «IH(POBBIMY)
TpaHc(hopMaTopaM TOKa U HAIPSKEHUSL.

Bun xnumatuyeckoro MCHOJHEHUS M KaTeropusl pa3MelleHuss TepMUHalla NIl MOCTaBOK B
Poccuiickyto @enepannio M Ha 3KCIOPT B CTpPaHbl € yMepeHHbIM kinuMatoM — YXJI3.1 mo
I'OCT 15150-69.

HanexXHOCTb U 10JITOBEYHOCTh YCTPOICTBAa 00ECIIEUMBAIOTCS HE TOJIBKO Kaue€CTBOM H3JETHS,
HO M TMPaBWIbHBIM COOJIOJIGHUEM PEXKHMMOB U YCIOBHM OKCIUTyaTallud, TpeOOBaHUU IO
TPaHCIOPTUPOBAHUIO, XPAHEHUIO, MOHTaXY. [109TOMY BBINIOJIHEHNE BCeX TPeOOBaHUI, N310KEHHBIX
B HACTOSAIIEM JIOKYMEHTE, SBIISETCS 0053aTeIbHBIM.

B cBs3M ¢ cuctemMaTHyecKy IPOBOJIUMBIME PabOTaMM 10 COBEPIIEHCTBOBAHUIO U3JIENIUS B €T0
KOHCTPYKLIHIO MOT'YT ObITh BHECEHBI H3MEHEHMSI, yIyULIaIOIie MapaMeTphbl U Ka4eCTBO U3JIENNsI, HE
OTpaKCHHbIE B HAcTOsIIeM H3AaHuu. [IpennpusTHe-U3roTOBUTENb OCTaBIsIET 3a COOOH IpaBo
BHECEHUS U3MEHEHUH U yJIydllleHUul TepMuHana 6e3 IpeBapuTeIbHOr0 YBEAOMIICHHS TOTPEOUTEIS.
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1 Onucanue u padora

1.1 Hazuauenue usaeius

1.1.1 Tepmunan «TOP 300» — MHUKpOIpPOIIECCOPHOE YCTPOWCTBO, MpEIHA3HAUYCHHOE IS
OCYyIIEeCTBICHUS (PYHKIIMIA 3alUTHI, MPOTUBOABAPUITHON aBTOMATUKHU, YIIPABIICHUS M CUTHAIM3AIUN
Ha 00BbEKTaxX PHEPTreTUKH C HampspDkeHueM 6-750 kB. TepmuHabl mpegHa3HauEHBI )11 YCTAHOBKH B
peneitapix orcekax KCO, KPY, KPYH, na mnanemsx, B mkadax H NyIbTax yIpaBICHUSI
ANEKTPUUYECKUX CTAHIUI U MOACTAHIIUH, a TAK)Ke JJIsl CO3/IaHUS UHTEIUIEKTYyalIbHBIX YHEPIOCUCTEM U
U (POBBIX MOACTAHITUH.

YcTpoiicTBa MOTYT TNPUMEHSATHCS HA MOJCTAHLMSX C IEPEMEHHBIM, BBIIPSIMICHHBIM
MEPEMEHHBIM, TOCTOSIHHBIM OIEPATUBHBIM TOKOM.

1.1.2 TepmuHaibl SBISIOTCS CBOOOJHO KOHPUTYpUPYEMbIMU. DYHKIIMOHAIBHBIE JTOTUYECKHE
CXeMbI pa3paboTaHbl MPU MOMOIIM HHCTPYMEHTA TpaduuecKoro MmporpaMMHUPOBAHUS, KOTOPBII
M03BOJISIET KOH(GUTYpUPOBATh HAa3HAUEHUE TUCKPETHBIX BXOJOB M BBIXOJOB, aHAJIOTOBHIX BXOJIOB,
KHOTIOK YIIPaBJICHHsI, CBETOIAMOAOB, OCIIIUIOTpad, pPerucTpaTrop, MOIb30BaTEIbCKUN HHTEpdEric.
[Ipumenenne CcBOOOJHO MPOrPaMMHUPYEMOM JIOTUKH TMO3BOJSIET MOIU(PUIIMPOBATH THUIIOBHIE
(GYHKIMOHATIBHO JIOTUYECKUE CXEMBI, YIUTHIBAsI CIICHU(PHUKY 3alIUIAeMOT0 00BEKTa.

1.1.3 ®ynkuMoHaNbHOE Ha3HAYEHHE YCTPOMCTBA OTPaXKaeTCsl B CTPYKTYpE €ro YCIOBHOTO
0003HaYCHHUSI, TPUBEICHHON B MPWIOKCHUH A.

[Tpumep 3amucu 0003HAYEHMS] TEPMUHANIA CTYIMEHUYATHIX 3alIUT U aBTOMATHUKU YIPaBICHUS
BBIKJIOUATENeM ¢ mo¢a3HbIM puBoAOM mpucoequHennid 110-220 kB, ucnomnenneM mporpaMMel
512, ¢ ammapatHbiM wucnojgHeHueMm 104, WHIUKATOPOM JUAroHaNbK 6,9 CM, HOMHHAJILHBIM
HaNPsHKCHUEM OIEPaTUBHOTO MOCTOSHHOTO Toka 220 B, nByms mopramu cBs3su RS485 u nByms
nopramu cBsizu Ethernet ¢ «Burtoit mapoii», mpu ero 3akase W (WIH) B APYIMX TOKYMEHTax st
noctaBok B Pocculickyro denepannio:

«Tepmunain tuma TOP 300 KC3 512 104, 11, =220 B, RS485/RS485, Eth-T YXJI3.1,

TV 3433-023-54080722-2012.

YcTpoiicTBa MOTYT pealii30BBIBATh JIONOJHUTENbHbIE (YHKIMH, HE OTpPaKEHHbIE B
HaCTOAIIEM pyKOBojCTBe. Bece n3MeHeHns (KOHCTPYKTUBHOIO U aJrOPUTMHUYECKOTO XapakTepa) oT
TUTIOBOTO M3/IETHUS OTPAKAIOTCA B JOKYMEHTAIIMU Ha UHIUBUAYAIbHBIN MPOEKT (YCTPOICTBO).

1.2 OcHOBHBbIE TEXHHYECKHE XaPAKTEPUCTUKH
1.2.1 OcHoBHbIe apaMeTpsl U OTpedIIseMas MOIIHOCTh
1.2.1.1 HomuHanbHbIe apaMeTphl yCTPOHCTBA yKa3zaHbl B Tabuuue 1.1.

Tabnuna 1.1 — HoMuHanbHble TapaMeTpbl

[Tapamerp 3HaueHue
HomuHanbHbIM IepeMeHHBIN TOK lyoy, A 0,2,
1 mmm 5
HomunansHOe TUHEITHOE HanpsbKeHue epeMeHHoro Toka Uy, B 100
HomunansHas yactota fhgy, ' 50

HomuHanepHOE  HampspkeHME  ONEpPaTMBHOTO — IOCTOSHHOrO, — mepemeHHoro, | 110 wm 220
BBINPSIMJIEHHOT'O IepeMeHHOT0 ToKa Uyyr, B Y

HomuHansHBIN IEpeMeHHBIN TOK 11eN KOHTpoJIs n3oiisinu BBo1oB (KVB), A 0,2
HoMuHanbHbIii TEepeMEeHHbI TOK Lenu MOJIKIYeHus K mKkady orbopa 0,150
Hanpspkenus (HIOH), A

MakcuManbHBIM ITUTENBHO JONYCTUMBIN MOCTOSIHHBIN TOK, A 2) 12
MakcHMaIbHOE HAMPSDKEHHE B IEMSIX ITOCTOSHHOTO ToKa, B 2 360

1

)10 COrNIACOBAHMIO ¢ 3aKa3UYNKOM HOMHHAIIBHOE HaIPsHDKEHHE OMEPATHBHOTO MOCTOSIHHOTO TOKA Uy,
YKa3bIBaeTCs B KapTe 3aKa3a U MOXKET ObITh paBHBIM 24, 36, 48 ...300 B, eciu 3T0 HEOOXOIUMO IS
peanu3aluruy KOHKPETHOTO NPOEKTa.

2) VYkazaHbl napamMeTpbl AJid TUIIOMCIIOJIHCHHUM C KOHTpPOJIEM ueneﬁ MOCTOSAHHOI'O TOKA 3JICKTPOMAIrHUTOB.
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1.2.1.2 TlotpebiseMas MOIIHOCTH IO IIETSAM YKa3aHa B Tabnuie 1.2.

Tabmuma 1.2 — IToTpebasiemast MOIITHOCTD

[ToTpebsiemast MOITHOCTb 3HaueHue

o nensim nepemMeHHoro HanpspkeHusi, BA/dazy 0,1
ITo niensiM mepeMeHHOro TOKa B CHMMETPUYHOM pexxnme, BA/bazy:

pH lyon = 0,2 A 0,1

npH lyon =1 A 0,2

mpH lyoy =5 A 0,5
ITo nensim nepemennoro Toka KMB, BA 0,1
ITo nemsam noakmoyenus k [IIOH, BA 0,5
ITo mensaM mocTOosIHHOrO TOKa (IS KaXKIoro aaryuka), Br, He Oosee 0,2
ITo nensM nMocTOSHHOTO HANpPsHKEHUs (JUI KaKJ0ro nqaTdvka), Br 3
Ilo nensm HanpspKEHUs ONEpaTUBHOTO MOCTOSHHOTO TOKa, BT:

TEPMHMHAJIa B HOMHHAJIbHOM PEKUME, HE OoJiee 15

TepMHUHAJIA B PSKUME cpadaThIBaHUS BBIXOJIHBIX pelie, He OoJiee 30

1.2.2 Jlomryctumble YCIOBUS pabOTHI

1.2.2.1 Bua KIMMaTHYECKOTO HWCIIOJHEHHUS YCTPOWCTBA M KATETOPHs pa3MEIICHUs —
VYXJI3.1mo I'OCT 15150-69.

1.2.2.2  YctpoiicTBO mpeaHa3HauYeHO sl pabOThI B CIIEAYIOMIMX YCIOBHAX B COOTBETCTBUU
¢ 'OCT 15150-69 u I'OCT 15543.1-89 mis knumaruueckoro ucrnonnerus Y XJI 3.1:

- BBICOTa HaJ YpoBHEM Mops — He Oomee 2000 m;

- BepxHee IpelenbHOE pabodee 3HAUYEHUE TEMIIEPAaTyphl OKPYXKAIOLIEro BO3/ayXa
mwiroc 55°C;

- HIDKHEe IpefelnpHOoe pabouee 3HadeHHE TEMIEepaTypbl OKpPYKAIOLIEro BO3/1yXa
muHyc 40°C 6e3 BbINaieHUsI HHES! ¥ POCHI (BJIary);

- BepxHee palouee 3HaYCHHE OTHOCHUTENBHOM BIaXXHOCTH Bo3ayxa He Ooinee 98% mpu
25 °C;

- OKpyXKaroujas cpela HEB3PbIBOOIIACHAs, HE COJAEp)Kalas TOKONPOBOIAILIEH IIbLIN,
arpecCUBHBIX T'a30B U ApOB B KOHIEHTPALUAX, Pa3pyIIAIOMINX U30IALUI0 U METAILIbL;

- MECTO YCTaHOBKH YCTpPOMICTBa JOJKHO OBITH 3alUINEHO OT MOMaJaHus OpBI3T BOJBI,
Macell, SMYJbCHI, a TAK)KE OT MPSAMOT0 BO3JCHCTBHS COJIHEYHOU paHaliu;

- armocdepa tumna |l (mpoMselluieHHas).

1.2.2.3  Crenens 3arps3aenus 1 mo FOCT P 51321.1-2007 — 3arpsis3HeHHE OTCYTCTBYET HUIIH
HMEETCS TOJIBKO CYXO€, HETPOBOALIEE 3arpsi3HEHUE.

1.2.24 B yactu BO3AcHCTBHS (HAaKTOPOB BHEIIHEH CPEIBl yCTPOWCTBO YIOBJIETBOPSICT
TpeOOBaHUAM Ipynnbl MexaHuueckoro ucnonHenus M7 no 'OCT 17516.1-90. Ilpu 3TomM ypoBeHb
BUOpanoHHbIX Harpy3ok ot 0,5 mo 100 I'm ¢ yckopenuem 1 g. YcTpoilcTBO BBIAEP)KHBAET MHOTO-
KpaTHBIE yJIapHbIE HArPY3KHU JIUTEIBHOCTBIO OT 2 10 20 MC ¢ MaKCUMAaJIbHBIM YCKOpEHHUeEM 3 (.

CeiicmocTolikocTh  ycrpoiictBa  cootBerctByeT ['OCT 17516.1 npu  Bo3zeicTBHM
3eMJIETPSICEHNI MHTEHCUBHOCTHIO 9 OAJIJIOB M yPOBHE YCTAaHOBKHU HaJl HYJIEBOI oTMeTKOM 10 10 M.

1.2.25 OO0ono4ka yCTpOWCTB UMEET CTETEHb 3alUTHl ¢ JuieBoi nanenu [P 40, c 3axHei
ctoponsl — [P 20 mo 'OCT 14254-96.

[Tpumeuanue — B cocraBe mkada ycTpoilcTBO MMeeT HCHOJIHEHHE OOOJIOYKU CO CTENEHBIO
3amuTsl |P 54.

1.2.3 ConpoTHBIIEHHE U dIEKTPUIECKAst TPOYHOCTH U3OJISIHH

1.2.3.1 CompoTuBJICHHE H30JSIMA BCEX HE3aBHUCHMBIX IETNIeH YCTpOIMCTBa, KpOME MOPTOB
MOCIIEI0BATEIbHON CBSI3M, OTHOCUTEIHLHO KOpITyca M BCEX HE3aBUCHUMBIX Iienel Mexay coboil B
XOJIOZHOM COCTOSHMNM cocTaBisteT He meHee 100 MOwm.

[Mpumeyanne — XapakTepHCTHKH M MapaMeTpbl YCTPOMCTBA, NMPHUBOJMMBIC B TEKCTe 0€3 0COOBIX
OTOBOPOK, COOTBETCTBYIOT TeMIlEpaType OKpyskaromiero Bozayxa (20+5) °C, OTHOCHTENBHON BIaKHOCTH
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(45-80) %, HoMUHAIBHOH YacTOTe TepeMeHHOoro Toka 50 I'll 1 HOMUHAIBHOMY HANpPSHKCHUIO OTEPATHBHOTO
TOKa.

1.2.3.2 B cOCTOSHHMHM TIOCTaBKH JJICKTPUYECCKAs H3OJAIUS MEXAY BCEMHU HE3aBUCHUMBIMH
[EMsIMU YCTPOMCTBA OTHOCUTEIILHO KOPITyCa M BCEX HE3aBUCHMBIX IIENEH MeXIy co0oi, Kpome
MOPTOB IOCIIEJIOBATEILHON CBSI3U, BBIACPKUBAET 0e3 Mpo0Oos W MEPEKPHITUS HCIBITATEILHOE
nanpsokenne 2000 B (addexkTuBHOE 3HaUEHHE) TIEpeMEHHOT0 Toka 9acToThl 50 ['r B Teuenue 1 MuH.
[Ipy DOBTOpPHBIX HCHBITAaHUSAX HANPSHDKEHUE TECTUPOBAHUS HE JOJDKHO HpeBblath 85 % oOT
YKa3aHHOT'O 3HAYEHHUS.

1.2.3.3 Dnexrpuueckas W30JSALMS BHYTPEHHUX H3MEPUTENBHBIX M JIOTHYECKHX IIeTel, a
TaKXke Leneil MuQpoBBIX CBA3EH OTHOCUTEIHHO KOPITyCca U BCEX HE3aBUCUMBIX LETel Mex1y coboil,
BBIZICP)KUBACT 0€3 TMOBPEXKJACHHN HCHbITaTeIbHOE HampspkeHue 3HadeHueM 500 B (addextuBHOE
3Hauenue) yactorsl 50 ['11 B Teuenue 1 muH.

1.2.4 llenn onepaTUBHOTO MUTAHUS

1.2.4.1 Tlutanue ycTpoicTBa B 3aBUCMMOCTH OT MCIIOJHEHHS OCYILECTBIISETCS OT ILerei
OIIEPATUBHOTO  IOCTOSIHHOTO, IE€PEMEHHOIO0  WJIM  BBIIPAMIIEHHOIO  IEPEMEHHOI0  TOKa.
MHUKpPO3IIEKTPOHHAS YaCTh YCTPOMCTB TaJbBAHMYECKH OT/IEJIEHA OT HCTOYHUKA OMEPATUBHOTO TOKA.

1.24.2 PaGouuit Auama3oH HapsDKEHUs OMEPaTUBHOTO Toka — oT 88 mo 242 B. Yposenn
cpabaThIBaHUs AUCKPETHBIX BXOAOB NpuBe/eH B 1.2.7.4.

1.2.43 Ilpu nuraHuM OT MCTOYHMKA IOCTOSHHOTO HANPSDKEHMs JOIMYCKAeTCsl Halndue
CUHYCOMJIaJIbHOW COCTaBJIAIOIIENH ¢ aMIuMTyAod 10 12 % OT cpeaHero 3HaYeHUs U UMEIOLIEeH
94acTOTY BTOPOM rapMOHUKH POMBIIIJICHHON YacTOTHI.

1.2.4.4  Tlpu BKIIOYEHUH TEepMHUHAJIA BEIIMYMHA UMITYJIbca TOKa coctanisieT 10 A B TeueHue
1 mc.

[Ipumeuanne — B nenu nmuTaHus TepMUHAIa PEKOMEHAYETCS HCIOIB30BaTh aBTOMAT C OTCEUKOW HE
Mmenee 15 A.

1245 Bpems TOTOBHOCTM YyCTpoiicTBa K paboTe Toclie TMOJaud  HAaNpsSKCHHS
OIIepaTUBHOIO NMUTAHUS IIPU [IEPBOM BKJIFOUEHUH IIOCIIE U3MEHEHUs KOHpUrypanuu — He 6oinee 10 c,
MIPH MOCIEAYIOMNX BKIIOYSHHSIX WK Iiepe3arpy3kax — He donee 1,5 c.

1.24.6  YCTpoHCTBO COXpaHsCT 3aJaHHBIC MapaMeTPbl, HAACKHOS (QYHKIIMOHUPOBAHUE TI0
3aJJaHHBIM aJTOPUTMaM TMOCTIE TIEPEPHIBOB MUTAHUSI TFO0OH TUTETHHOCTH.

JIIUTenbHOCT, OJHOKPAaTHBIX IEPEPHIBOB MHUTAHUS YCTPOICTBA, C TMOCIEAYIOIIUM €ro
BOCCTAHOBJICHHEM, B YCIIOBUSX OTCYTCTBUS TPpeOOBaHMI K cpabaThIBAHUIO 3aIUTHI:

- 10 500 mc — 6e3 nmepe3amycka yCTpOMCTBa;

- cBbimre 500 Mc — ¢ mepe3anyckoM yCTpOoicTBa B TeueHHe BpeMeHu He Oonee 1,5 c.

IIpumeuanue — /[ BBINOJIHEHUS YCIOBUS 10 JJIUTEIBHOCTH OJAHOKPATHBIX IIEPEPHIBOB UCIIONB3YETCS
cereBoi puiibTp. Pekomenayemslii Tun cereBoro ¢usTpa CP-02-01 npoussonctea OO0 «HU1I «bpecnep».

1.247 KoHTakThl BBIXOJHBIX pelie TepMUHATa HE 3aMBIKAIOTCA JIOKHO TPH ToJadye
CHSITHUM HAIPSKEHMSI ONIEPAaTUBHOTO MOCTOSIHHOTO TOKA C EPEPHIBOM JIFOOOH JAJTUTEIBHOCTH.

1.24.8 KoHTakThl BBIXOJHBIX pENe TEPMHHANA HE 3aMBIKAIOTCS JIOKHO, a ammaparypa
3alUThl HE MOBPEXIAeTcs MpPH I0J1ade HANpsDKEHUs ONEepaTUBHOTO MOCTOSTHHOTO TOKa OOpaTHOM
MOJISIPHOCTH.

1.2.5 llenu nepeMeHHOr0 TOKA U HANPSKEHUS

1.25.1 AmnanoroBble BXOJIHBIE IIEMH YCTPOWCTBA MMEIOT TallbBAHUYECKYIO Pa3BA3KY OT
BHYTPEHHUX IIETIeH C TTOMOIIBIO MPOMEKYTOYHBIX TPAaHC(POPMATOPOB TOKA W/HJTU HATIPSKCHHS.

1.25.2 PaGounit quana3on mno memnsMm nepemeHHoro Ttoka — ot 0,01 mo 60 gy, mo Hensm
nepemenHoro Ttoka KHMB — or 0,002 mo 12 A, mo memsM NEpPEeMEHHOTO HANpPSDKEHUS —
ot 0,001 o 1,5 Uyom, o nemsam noakiarodenus K [IIOH — ot 1 g0 300 MA.

1.2.5.3 llenu nepeMeHHOr0 TOKA JUTUTEIBHO BBIIEPKUBAIOT 4 iy 11 100 |0y B TEueHuE 1 C.

1.25.4 Tepmuueckas CTOWKOCTh IIeTIel HamNpsHKEHUs, MOAKIIYaeMbIX K O0OMOTKaM
TpaHcopmaTopa HanpspKkeHus1, odecnieunBaetcs npu HanpsokeHUH 2,0 Uyoy 1matenbHo U 2,5 Uyoy —
B Teuenue 10 c.
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1.2.5.5 Tepmuueckas cToWKoCTh 1emneil nepemennoro Toka KMB obecnieunBaeTcst npu Toke
2 A nmutenbHO u nenei nogkiatoueHus kK [IIOH — npu Toke 600 MA mmuTenbHO.
1.2.5.6  OcHOBHas OTHOCUTEIIbHAS MTOTPEITHOCTh U3MEPEHHUS MTpHUBeaeHa B Tabiuue 1.3.

Tabnuma 1.3 — [TorpeniHoCTs U3MEPEHUS B LIETIAX MEPEMEHHOTO TOKA M HAMPSKCHUS

Huamnazon [TorpemHocTs U3MEpeHU
HaumenoBanue nsmepeHuit U3MEpEeHU M0 aMIUIUTYE, |10 yIiy, Tpaayc,

%, He Oosce He OoJtee
W3mepenue mnepeMeHHOro Toka (TpaHc- (0,05-0,2) Lo 3 +5
dbopmaTop TOKa Ha  HOMHUHAJIBHBIN (0,2 — 1,0) lhom 1 +2
BXxoaHOM TOK 0,2, 1 umu 5 A) (1,0 — 60) Loy 0,75 +1
N3mepenne nepemennoro toka [HIOH (10 -150) MA 2 +2
N3mepenne nepeMeHHOT0 HaNpsHKEHUS 05-1)B 15 +1
1-3)B 1 +1
(3-150)B 0,5 +1

1.2.5.7 JlomonaHuTENbHAs OTHOCUTEIbHAS IMOTPEITHOCTh M3MEPEHHS TOKAa M HAIPSHKESHUS
py W3MEHEHWH HampspkeHust omneparuBHoro toka ot 0,8 mo 1,1 Uy, He mpeBbimaer +1 %
OTHOCHUTEJILHO U3MEPEHUS 3HAYCHHUH NP HOMUHAIBHOM HANPSHKCHUH ONEPAaTUBHOTO TOKA.

1.25.8 JlomosHUTENbHAST OTHOCUTEIIbHAS TMOTPEITHOCTh U3MEPEHHUS TOKAa W HAIMPSHKCHHUS
Py U3MEHEHUU TEMIIEpaTypbl OKpYXAarollel cpeasl B Juamna3oHe, ykazaHHom B 1.2.2.2, He
npeBbImact + 5 % ot cpeaHero 3HadeHus, onpeaeaéHuoro npu remmneparype (20+ 5) °C.

1.25.9 JlomosHUTENBHAS MOTPENTHOCTh U3MEPEHUS TOKA M HAMPSIKCHHS P U3MCHECHUU
yactorel B jamamazone ot 0,9 go 1,1 f,, He mnpeBbimaer 3 % OT CpeAHEro 3HAYEHUS,
OTIPEICTICHHOTO TIPY HOMUHAJILHOM YacTOTe.

1.2.6 Llenn mOCTOSTHHOTO TOKA M HAIIPSDKCHHUS

1.2.6.1 BxomHble NENU TOCTOSHHOTO TOKA W HANPSHKCHHUS WMEIOT TallbBAHUYCCKYIO
Pa3BsI3Ky OT BHYTPEHHUX IEMNeil ¢ MOMOIIBI0 JaTYUKOB TOCTOSSHHOTO TOKA M HAIIPSKSHUSI.

1.2.6.2 Pabouwnii quamna3oH 10 IESIM HOCTOSHHOTO ToKa — otr 0,05 mo 12 A.

1.2.6.3  PaGouwuit 1uamnaszoH Mo HensM NocTostHHOTOo HanpsbkeHus — ot 0 go 300 B.

1.2.6.4  OcHOBHas OTHOCHTEINIbHAS MMOTPEITHOCTh M3MEPEHUS NTpHBeieHa B Tabnuie 1.4.

Ta6Jmua 14 —HOFpeHIHOCTB HU3MCEPCHUA B LCIIAX ITOCTOAHHOTO TOKA U HAITPAKCHU A

HanmenoBanue uzmepenui Juana3zoH ITorpemHocTs U3MEpPEHUH,
U3MEPECHHI %, He boee
N3mepeHne nocToSsHHOTO TOKa (0,056-0,5) A 10
(05-12) A 5)
N3mepeHne noCTOSIHHOTO HaNpsyKEeHUS (1-10)B 20
(10—100) B 5
(100 -300) B 1

1.2.6.,5 JlomomHUTENBHAS MOTPEITHOCTh W3MEPEHUH OT CMEMICHUS HYyJNs MpH HU3MEHEHUH
TEMIIepaTypbl OKpYKarolle cpeasl B Juamna3oHe, ykazaHHoM B 1.2.2.2, He mpeBbimaer +5 % ot
CpeIHero 3HaueHwHsl, OnpeaeeHHoro npu temmeparype (20£ 5) °C.

1.2.6.6 [lpyrue  [OMOJHUTENBHBIE  TOTPEITHOCTH  COOTBETCTBYET  IMOTPEUTHOCTSIM,
ykazaHHbM B 1.2.5.7-1.2.5.8.

1.2.7 XapakTeprCTUKU AUCKPETHBIX BXOOB

1.2.7.1 BxonaHble ITUCKPETHBIE IENMU TMPEAHA3HAUEHBI i1 PaOOTHl Ha TOCTOSIHHOM H
NepeMeHHOM Toke. HoMuHalIbHOE 3HAUYE€HWE HAINPSKEHUsT BXOJHBIX CUTHANIOB coctaBisieT 110 wim
220 B mocTostTHHOTO/TIEpEMEHHOT0 TOKa (OTpeeNsieTcsl IpU 3aKa3e yCTPONCTBRa).

1.2.7.2 Tlpu nmonmaye HomMuHanbHOTO Hampspkerus 220 (110) B BenmnymHa mummynbca TOKa
cocrasisier He MeHee 30 MA B Teuenue (15-25) mc. B nanbpHelemM TUCKPETHBIH BXOA YCTpOICTBA C
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HOMUHANBHBIM HampspkeHuem 110 B motpebnser 2,0 MA, ycTpoiicTBAa €  HOMMHAIBHBIM
HanpspbkeaueM 220 B motpebiser 2,5 MA.

1.2.7.3 JnuTensHO [OMYCTUMOE HANpsHKEHHME IHCKPETHOro BXoaa cocrasiser 250 B
nepemeHHoro toka u 300 B mocrostHHOTO TOKA.

1.2.74  VYpoBeHb HampsHKEHUS HAAEKHOTO CpadaTbIBaHWS BXOJHBIX JUCKPETHBIX IIETIeH
yopaBieHus: ycTpoicTBa coctaBisier He Oosee 0,75 Uy, mocrosHHOTO TOKa, HEe Oosiee 0,6 Uy,
IIEPEMEHHOT'0 TOKA.

1.2.7.5 VYpoBeHb HaNpsOKEHHS HAIEKHOTO HECpaOaThIBAHUS BXOJHBIX JIHUCKPETHBIX IIETICH
ylpaBjeHus ycTpoiictBa coctaBisieT He meHee 0,65 Uy, nocrosHHOro Toka, He MeHee 0,595 Uy,
MIEPEeMEHHOT0 TOKA.

1.2.76 Bpemena cpaOaTbiBaHMsI M BO3BpaTa KaKJOW BXOJHOM JMCKPETHOH Ienu
perynupyroTcs B nuana3zone ot 0 1o 64 mc ¢ marom 1 mc.

IIpumeuanne — Ilo ymom4aHHiO Ha BCEX AMCKPETHBIX BXOJAX YCTAHOBIICHBI 3a/€pKKH BpPEMEHH,
paBubie 10 Mc Ha cpabaTbiBaHKE U 5 MC Ha BO3BpaT.

1.2.8 XapaKkTepuCTUKU AUCKPETHBIX BBIXOJIOB

1.2.8.1 KoOHTaKThl BBIXOAHBIX peJIe€ C YBEIWYCHHBIM IMPOMEKYTKOM MEXKIY KOHTAKTaMH
0JI0Ka MUTAHUA UMEIOT KOMMYTAIMOHHYIO CIIOCOOHOCTh B IIETISIX MOCTOSHHOTO TOKAa HAMPSKEHHEM
220 B ¢ uHAYKTHUBHOM HAarpy3koi, ¢ moctossHHOM BpeMeHu 0,05 ¢ mpu unciie KOMMyTaluii He MeHee
1000:

- Ha 3ameikanme 40 A mmrensHocThI0O 0,03 ¢, 30 A mmrensHocTEIO 0,02 ¢, 15 A
mautensHocThIo 0,3 ¢, 10 A mmuTensHOCTRIO 1 ¢

- Ha pa3mbikanue 0,25 A.

MaxkcuManbHOE KOMMYTHPYEMOE HampspKeHHe MOocTosHHOro Toka — 250 B. JlnurensHO
JOIYCTHMBIN TOK — He Ooree 10 A.

Honyckaetcst oTkitoueHrue TOKoB A0 1 A HampsbkeHueM 110 230 B mocTossHHOTO TOKa, HO HE
6omee 10 pa3 c uHTEpBAIIOM HE MEHEe | MUH MEXTy OTKIFOUCHUSMU TIPU PE3UCTHBHON Harpy3Ke.

CobcTBeHHbIE BpeMeHa cpadaThIBaHUS/BO3BpATa pelie COCTaBIAIOT He Oonee 10 mc.

KomMmmyTarmonHast H'3HOCOCTOMKOCTh KOHTAaKTOB — He MeHee 10 000 nMKIOB pH Pe3UCTUBHOM
Harpyske.

[Mpumeuanne — CxeMaTH4yecKoe H300paKCHHE BXOJOB/BBIXOJIOB C YKa3aHMEM THIIA pelie H
0003HaYEHUsI KOHTAaKTOB Pa3beMOB OJIOKAa MHUTaHUs, OJIOKOB JAMCKPETHOI'O BXOJa/BBIXOJa IPHUBEICHBI B
141.2,14.13.

1.2.8.2 KommyranuoHHass CHOCOOHOCTh KOHTAKTOB JBYXIO3HUIIMOHHOTO peie (pene
(buKcanuy KOMaH] BKIIOYCHHsI/OTKIIOUeHUs) Oioka mutanus coctasiseT 0,2 A mpu KoMMyTaluu
LENH TIOCTOSHHOTO Toka HampspkeHreM 220 B ¢ akTMBHO-MHAYKTHBHON HAarpy3koil M TOCTOSTHHOM
Bpemenu 0,007 mc.

KoHTakThl 10MycKaroT BKJIFOYEHHUE IIEMH C TOKOM J10 3 A. JIIUTEeNbHO JOMYCTUMBIN TOK — HE
6onee 2 A. MakcumanbHOE KOMMYTHPYEMOE HalnpsiKeHUe MOoCcTosTHHOro Toka — 250 B.

CoOcTBeHHBIE BpeMeHa cpabaThiBaHMsI/BO3BpaTa pese coCTaBIsA0T He Oonee 20 mc.

KommyTtannonHas n3HOCOCTOMKOCTh KOHTakTOB — He MeHee 50 000 nukIios.

1.2.8.3 KoHTaKkThl BBIXOAHBIX CHUTHAIBHBIX JIBYXITIOJNIOCHBIX pejie OJIOKAa MUTAHUS B IIETISIX
MOCTOSIHHOTO TOKa C aKTMBHOW HAarpy3kod HMMEIT KOMMYTalMOHHYIO crocoOHocTs 0,6 A mpu
Hanpsbkernu 220 B.

KoHTakThl AOMyCKAaOT BKIIOYEHHUE LIETH ¢ TOKOM 10 14 A B TeueHue 4 ¢ (IpH CKBaKHOCTU
10 %). MakcuMaibHOE KOMMYTHPYEMOE HampspkeHHe mocTossHHOro Toka — 250 B. JlnurensHo
JOMYCTHMBIN TOK — He Oonee 8 A.

CoOcTBeHHBIE BpeMeHa cpabaThIBaHMsI/BO3BpaTa COCTABIISIOT HE Oosee 9 Mmc.

KoMmMmyTanmonHas H3HOCOCTOMKOCTh KOHTAaKTOB — HEe MeHee 50 000 HMKIOB IpH Pe3UCTUBHOM
Harpyske.

1.2.8.4 KoHTaKkThl BBIXOJHBIX CHTHAJIBHBIX pelie OJOKOB TUCKPETHOTO BBOJA/BHIBOA,
JEUCTBYIOIME BO BHEIIHWE LEMH MOCTOSHHOIO TOKA C WHIYKTHBHOW HAarpy3koW, ¢ MOCTOSHHOW
Bpemenu 0,02 ¢ npu HanpspkeHuH 10 250 B nMeroT KOMMYyTallMOHHYIO clIOCOOHOCTh He MeHee 30 Bt
1 KOMMYTallMOHHYIO U3HOCOCTOUKOCTh He MeHee 10000 nukItos.
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KoHTaKThI 1OMMyCKalOT NPOXOKACHUE MUHUMAJIBHOTO TOKAa 5 MA npu HanpskeHuu 24 B.

KoHTakThl AOMYyCKaIOT BKIIOUYEHHUE 1EMU ¢ TOKOM 10 10 A. JIMUTEeNbHO AOMYCTUMBIN TOK — HE
Ooiee 8 A.

CoOcTBeHHOE BpeMs cpabaThIBaHMs COCTaBiseT He Oosiee 10 Mc, OTITyCKaHus — 5 MC.

1285 lng KoMMyTalid TOKOB, MPEBBIMAIONINX KOMMYTAIMOHHYIO CIIOCOOHOCTH
BBIXOJIHBIX pejie HeoOXOJAMMO HCIOJIb30BaTh IMPOMEXKYTOYHBIE pene. IIpoMmexxyTouHoe pere
HCIIONB3YETCS TAaKXKe MPU HEOOXOAMMOCTU OJHOBPEMEHHOU KOMMYTAllUM HECKOJIBKUX HE3aBHUCUMBIX
LIEeTICH, TO €CTh JUIsl pPa3MHOXKEHHS KOHTAaKTOB. BriOOp pene HeoOXOAMMO MPOU3BOIUTH, UCXOIS U3
pPE3YIBTUPYIONIETO BpeMeHu cpabarbiBanusa. [Ipy  MCHONB30BaHMM MPOMEKYTOUYHBIX — pelie
PEKOMEHIYETCA TPUMEHSTh HMCKPOTacsAllluid KOHTYpP, KOTOPBIM COCTOUT U3 PE3UCTOpA M JHOJA,
BKJIFOYEHHBIX MapajlIeIbHO KaTYyIIKE MTPOMEXKYyTOouHOro pene. [lpumep moaxkimoueHus MpuBeIeH Ha
pucynke 1.1.

-Unur
+Unut

VD R ry

Brok BBoga BbiBOAa
KL

e 4

Pucynok 1.1

COHpOTI/IBHeHI/IC pe3ucTopa B I/ICKpOl"aCHH_Ieﬁ ICIIOYKE BBI6I/IpaeTC$I H3 yCJIOBUA
R:O,l RKL,

rine Rk — akTHBHOE CONPOTUBIIEHHE KAaTYIIKH IPOMEXKYTOUHOTr0 peine, OM.
MoITHOCTH BRIOMpAETCS TIPU YCIIOBUH KPATKOBPEMEHHOTO MPOTEKaHMs ToKa (He MeHee 2 BT).
Jlvoa 1omKkeH UMETh MapaMeTphbl C TPOIHBIM 3aacoM 10 TOKY U 0OpaTHOMY HalpsiKEHUIO

IVD:3 UHI/IT/R; UVD:3 Ul'[I/ITv

rae  lyp — mOCTOSHHBIN TOK, IPOTEKAIONINI Yepe3 AMO B IPSIMOM HApaBJICHUH, A;
Uvp — MOCTOSIHHOE HAIpsKEHHUE, IPUII0KEHHOE K TUO0ly B 00OpaTHOM HarlpaBiieHuH, B.

1.2.9 DnexTpoMarHuTHasi COBMECTHMOCTD

1.2.9.1 VYcTpo#cTBO coxpaHseT paboTOCIIOCOOHOCTh M (PYHKIIMOHUPOBAHUE 0€3 YXY/IIICHUS
KayecTBa BBIMOJIHAEMBIX (DYHKIMHA IPU BO3AECUCTBUM CIEIYIOLUINX TTOMEX.

1.2.9.2 YCTpOHCTBO YCTOWYMBO K BO3JCUCTBUIO 3JIEKTPOCTATHYECKOTO paspsiaa (CTerneHb
KECTKOCTH — 3, KpUTepHUil KauecTBa (DYHKIMOHUPOBaHHS — B) ¢ HMCHIBITATENbHBIM HAMpPsHKEHHEM
umnynbcea paspsgaaoro Toka mo 'OCT P 51317.4.2- 2010:

- KOHTAKTHBIN pa3psn 6 kB, 150 n®;

- BO3JYLIHBIA pa3ps 8 kB, 150 n®.

1.2.9.3 VYcrpoiicTBO yCTOMUMBO K BO3JACHCTBHIO PaJUOYaCTOTHOIO 3JIEKTPOMArHUTHOTO
noJis HarpsbkeHHOCThio 10 B/M (cTenens sx€cTKOCTH — 3, KpUTepuil KadecTBa (PYHKIIMOHUPOBAHUS —
A) o I'OCT P 51317.4.3-2006.

1.29.4  VYcTpoiicTBO YCTOWYMBO K HAHOCEKYHJHBIM HMITYJIbCHBIM ITIOMEXaM (CTETeHb
KECTKOCTH — 4, KpUTEepUl KauecTBa (PYHKIMOHUPOBAHHS — A) C aMIUTUTYAOH HCHBITATEIbHBIX
uMnynascoB 4 kB, MTEnbHOCTBIO  (QPOHTA/AMUTENBHOCTHIO  uUMmyiabca 5/50 Hc 1o
I'OCT P 51317.4.4-2007.

1.29.5 VYcTpoiicTBO YCTOHYMBO K MHKPOCEKYHIHBIM HWMITYJIBCHBIM TOMEXaM OOJIBIIOH
SHEPIMH — HMIYJbCHl  HANpPSHKEHHUs/TOKa JudTenbHOocThiO  1/50 m 6,4/16  Mkc 1o
I'OCT P 51317.4.5-99 (kputepmii kadecTBa (QYHKIIMOHHUPOBAaHHUA — A). AMIUTHTYJIA HaTPSHKCHHS
HCIBITaTENbHOIO MMITYJIbCA COCTABJSET IO CXEME «IIpoBOA-3eMis» 4 KB, mo cxeme «1poBoa-
mpoBo1» 2 KB.
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1.29.6 VYcrpoiicTBO  ycTOMYMBO K  KOHAYKTHUBHBIM  IIOMEXaM,  HaBEJACHHBIM
paziuoyacTOTHBIMM  3JIEKTPOMAarHUTHBIMH  TOJSIMM € ypoBHeM  HampsbkeHuss 10B  mo
I'OCT P 51317.4.6-99 (cTenenp kECTKOCTU — 3, KPUTEPHIA KauecTBa (PYHKIIMOHUPOBAHUS — A).

1.29.7 VYcTpolicTBO  yCTOMYMBO K  JHUHAMHYECKAM  H3MEHEHUSAM  HANPSKCHUS
AJIEKTPONUTAHUSL B BHUJAE MPOBAIOB HANPSHKEHUS NHTAaHUS, KPAaTKOBPEMEHHBIX IIEPEPHIBOB U
HecuMmMmeTpun mnuTaroniero HampsbkeHus mo ['OCT P 51317.4.11-2007 (xputepuii KadecTBa
(GyHKIMOHUPOBAaHUS — A).

1.29.8 VYcTpoHCTBO YCTOMYHMBO K MOBTOPSIOIIMMCS 3aTyXarOIIMM KOJEOaHUSM YacTOTOU
1MI'm mo TOCTP51317.4.12-99 (cremenp KECTKOCTHM — 3, KPUTEpUH  KadecTBa
GbyHKIMOHUpOBAaHUS — A).

1.29.9 VYcrpoiicTBO ycTOWYMBO K KOHAYKTUBHBIM momexam mpu yactore 50 I'n ¢ ypoBHEM
Hanpspbkenus 30 B murensHo m 300 B kpaTtkoBpeMeHHO B TeueHHE | ¢ (CTENEeHb JKECTKOCTH 4,
Kputepuii kauecta ¢pynkunonuposanus — A) mo 'OCT P 51317.4.16-2000.

1.2.9.10 VYcTpolcTBO YCTOMYMBO K BO3JCHCTBHIO MArHUTHOTO TIOJS TMPOMBIIIJICHHON
yacToThl HampsbkeHHocThio 100 A/M  — HempepbiBHOe MarHuTHOe moie;, 1000 A/M  —
KpaTKOBPEMEHHOE€ MarHUTHOE TMose  (CTeneHb JKECTKOCTM — 5, KpUTEepHi  KadecTBa
¢bynkunonuposanus — A) mo OCT P 50648-94.

1.2.9.11 VYcTpoiicTBO yCTOMUMBO K BO3JEHCTBUIO HMIIYJIBCHOTO MAarHUTHOIO MO C
HanpsbkeHHOCThIO 1000 A/M (cTeneHs )KECTKOCTH — 5, KpUTepHii kauecTBa (YHKIIMOHUPOBAHUS — A)
no ['OCT P 50649-94, Bo3HHMKaromero B pe3yabTaTeé MOJHHUEBBIX pa3psiioB HIH KOPOTKHUX
3aMbIKaHUH B IEPBUYHOM CETH.

1.2.9.12 VYcTpoiicTBO yCTOMYMBO K  BO3ACUCTBUIO  3aTyXaloLIET0  KOJIe0aTeIbHOTro
MarHuTHOrO MoJsl HampsbkeHHOcThio 100 A/M (crenmeHb XECTKOCTHM — 5, KpUTepuil KauecTBa
¢bynkunonnpoBanus — A) mo FOCT P 50652-94.

1.2.9.13 VYcTpoiicTBO yCTOWYMBO K BO3JACHCTBHIO TapMOHHYECKOHW  COCTaBISIOLICH
HaNpsDKeHUS TUTaHus ¢ aMuTyaoi 10 12 % no FOCT P 51317.4.13-2006.

1.2.9.14 VYcTpoiicTBO YCTOHYMBO K BO3JACHCTBUIO CTYNEHYAThIX M3MEHEHUH HaNpsHKEHUs
nutanus B mpenenax +12 % oT HOMUHAIBHOTO HAINPSDHKCHUS NMUTaHHS (CTENEHb JKECTKOCTH —
crienuanbHas, Kputepuit kauecta pyHkuonupoanus — A) mo 'OCT P 51317.4.14-2000.

1.2.9.15 VYcTpoiicTBO YCTOMYMBO K BO3JCHCTBUIO MYJIbCALMN HAMPSDKEHHUS TMUTAHUS B
npenenax +10 % oT HOMUHANBHOIO HANPSDKEHWs] MUTAHUS (CTENEHb JKECTKOCTH — 3, KpUTEpHid
kayecTBa pyHkunoHuposanus — A) nmo 'OCT P 51317.4.17-2000.

1.2.9.16 VYcTpoiicTBO YCTOMUMBO K M3MEHEHUIO YaCTOTHI HANPSKEHHS MUTAHUS B Tpeenax
115 % OT HOMHHAJIBHOM YaCTOTHI (CTEMEHb KECTKOCTU — 3, KpUTepuil KauecTBa (QyHKIIMOHUPOBAHUS
—A)no I'OCT P 51317.4.28-2000.

1.2.9.17 VYctpoiicTBO  ycTOWYMBO K  JUHAMUYECKMM  M3MEHEHHUSM  HaNpsKEHHS
AJIEKTPONTUTAHUSI TTOCTOSTHHOTO TOKa B BHUJIE NMPOBAIOB HANPSIKCHUS MUTAHUS, KPATKOBPEMEHHBIX
nepepbiBoB o MOK 61000-4-29.

1.2.9.18 HanpspkeHHUs HHIYCTPHAIBHBIX PaIHONOMEX, CO3/IaBaeMble YCTPOMCTBOM (Kiacc A)
B IIeNM TMHUTaHUS COOTBETCTBYIOT 3HaueHusM ykazaHHeiM 1o ['OCT P 51318.11-2006,
I'OCT P 51318.22-2006.

1.2.10 HanexxHocth

1.2.10.1 HapéxHOCTh (QYHKIIMOHUPOBAHUS YCTPOWCTBA OOECIEYNBACTCS TMPOTPaMMHO-
anmapaTHbIMM ~ METOJaMHM C  HCIOJb30BAHMEM HEOOXOIUMBIX  METOJIOB  pPe3epBHPOBAHUS
BBITIOJTHSAEMBIX (PYHKIHNA. YCTPOHCTBO MOCTOSHHO MPOM3BOAMT CAaMOJMArHOCTHKY almapaTHOM U
NPOrpaMMHOM YacTH, KOHTPOJIMPYS NPEAyCMOTPEHHBbIE NMPHU 3TOM mNapamerpsl. llpu BBIABICHUU
YCTOMYMBOM HEMCTIPABHOCTH TEPMUHAI ()OPMHUPYET CHUTHAII HEHCITPABHOCTH C YKa3aHUEM ITPHYUHBI.

1.2.10.2 Cpennuii cpok Ciy’KObl YCTPOWCTBA COCTaBJsIeT He MeHee 25 JeT NMpu YCIOBHU
MPOBEICHUS TPEOYEMBIX TEXHUUECKUX MEPOTIPUSITHIA IO 00CITY>)KUBAaHUIO.

1.2.10.3 Tloxa3aTenem 0€30TKAa3HOCTH YCTPOWCTBA 3AILMTHI SABJISIETCS CpeaHss HapaOOTKa Ha
oTKa3, coctasisromas He menee 125000 .

1.2.10.4 Cpennee BpeMsl BOCCTAaHOBJIEHHMS PabOTOCIHOCOOHOTO COCTOSIHUSI COCTaBISIET He
Oosee 2 9 IpH HATMYUHA CMEHHBIX DJIEMEHTOB.
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1.2.10.5 BeposTHOCTS OTKA3a B CPAbATHIBAHAM 3a TOJ] COCTABIsET He Gomee 107,
1.2.10.6 IlapameTp MOTOKa JOKHBIX cpabaThIBAHUIN COCTABIISIET HE OoJiee 10° .

1.3 CocTaB usaeus

1.3.1 KoHCTpYKTHBHOE HUCIIOTHEHUE

1.3.1.1 KOHCTpYKTMBHO TEpMHHAI MPEACTABISAET COOOW METANTMYECKUH  KOpIyc
(craHmapTHYIO €BpOKAacceTy) ¢ JIMIIEBOM M 3aJHEl NaHesblo, BHYTPbh KOTOPOM YCTaHABIMBAIOTCA
pa3nuyHble 0JIOKH. B 3aBHCHMOCTH OT KOJIMYECTBA YCTAHABIMBAEMBIX B KacceTe OJIOKOB OHA MMEET
yeTblpe rabapurta. ['aGapuTHble, yCTAaHOBOUYHBIE pa3Mepbl, Macca TEPMHMHAJA, BHELIHUH BUA U
pacroyio’)KeHHE HIIEMEHTOB YIPABICHHWS HA JUIEBOM IaHENW NPUBEACHH B NPUWIOKEHUU b.
OO0o3HaueHue KIEMM NOJKIIOYEHUs M TOPTOB CBA3M Ha 3aJHEd MaHelIu IpPUBEICHBI B
ANIIB.656122.011-XXX PD22.

1.3.1.2 B cocraB TepMuHaiIa BXOJAT CIACAYIOIMNE OJIOKH:

- OJIOK IINTaHHS;

- Omok(u) TpaHCHOPMATOPOB;

- OnoK(M) TUCKPETHOTO BBOJa/BHIBO/IA,

- OJIOK JIOTHKH;

- OJIOK MHJUKAIWH;

- OJIOK OOBbEIUHUTEILHBIN.

B 3aBucuMoOCTH OT 3amMIaeMoro oObeKTa B KaCCETY BCTABISIOTCS PAa3IUYHbIC OJIOKH, TUI U
KOJINYECTBO KOTOPBIX 3aBUCUT OT TUIIOMCIIOJIIHEHHS TEPMUHAIIA. DIIEKTPUUECKOE COEAUHEHNE MEX Y
OJI0KaMK [TPOM3BOMTCS C TIOMOIIBIO 00BEAUHUTENBHON Kpocc-TUIaThl (010Ka 00bEIMHUTEIILHOTO).

1.3.1.3 Ha nuneBoit maHenu pacroiaratoTcs:

- CBETOAMOJHBIC WHAUKATOPBI;

- MHJAUKATOp JMAroHaiblo 6,9 cM ¢ asaBUTHO-IUPPOBON MHIMKALIUEH;

- KHOIIKH YIIPaBIJICHUS;

- pa3weém nopra USB.

KonmyecTBO M Hanmu4me CBETOAMOAOB, KHOIOK YIPABICHHUS 3aBHCHUT OT THITOMCIIOIHEHHS
IIPUMEHSEMOro 0J0Ka UHIMKALUH.

1.3.14 Ha 3agHell maHenW YCTpPOWCTBA PacHojararoTcsi KIEMMHBIE COCAMHUTENN OJIOKOB
Ul TOJKJIIOYEHUS BHEIIHMX Iened (M3MEepUTENbHBIX Lenei, nenel NuTaHus, CUTHAIbHBIX,
BXOJIHBIX M BBIXOJHBIX JMCKPETHBIX IIeTel), a Takke pazbeMbl nopToB cBsa3u ¢ ACY TII u 6ont
(BMHT) JUIsl 3a3eMJICHHSI YCTPOMCTBA.

KnemMHBIE coefHUTENN 00ECTIEYMBAIOT TPUCOSTUHEHNE BHEITHIX TIPOBOJHUKOB:

- N8 TOJKJIIOYEHUS HM3MEpPUTENbHBIX LENeil ToKa M HaNpsHKeHUs MOJ BHHT. OJHOTO
TPOBOHMKA CeueHneM He Meree | Mm%, JIomycKaeTcs IOAKTIOYEHHE ABYX OJXMHAKOBBIX POBOJIHH-
KOB ceueHueM He bojee 2,5 MM KakIbIit. Pabodee ceuenue MIPOBOJIHUKOB COCTAaBIIAET 6 MM2;

- Z HOJKIIOTEHNA NHCKPETHBIX Henei, 1enel onepaTuBHOIO MUTAHUS. OJHOTO MPOBOJI-
HuKa ceyeHneM He MeHee 0,5 Mm”. Jlomyckaercsi MOAKIIOYEHHE JBYX OJMHAKOBBIX MPOBOTHHKOB
ceuenneM He Gosee 1,5 Mm Kaxblil. PaGouee ceueHne IIPOBOJHMKOB COCTABJISET 2,5 MM

KoHTakTHBIC COeTMHEHUS TepMUHAIA COOTBETCTBYIOT Kitaccy 2 mo 'OCT 10434-82.

1.3.1.5 KoHcTpykuus TepMuHaia obecrieunBaeT BO3AYIIHbIE 3a30pbl U JJIUHY YT YTEUKU
MEXy KOHTAaKTHBIMH BBIBOJIAMH TEPMHHAIA M KOPITyCOM HE MeHee 3 MM IO BO3IyXYy H 4 MM IIO
MTOBEPXHOCTH.

1.3.1.6 B coorBerctBun ¢ ['OCT P 51321.1-2007 B TepMuHaie oOecIeUYUBACTCS
HEMPEePbIBHOCTh IIENM 3alIUTHOTO 3a3eMiieHus. lIpm 3TOM d3IeKTpUYecKoe COINpPOTHBIIECHUE,
M3MEPEHHOE MEXIy BHHTOM [JISl 3a3€MJICHHS TEpMHUHAJIA W JIFOOOW 3a3eMJIsIEMON METaTHYECKON
4acTbto, He npesbiaer 0,1 Om.

1.3.1.7 CopepxaHue OparoleHHBIX METALIOB B JTHOJAaX, MHKPOCXEMax M B JPYTHX
KOMIUIEKTYIOIUX U3JENUSIX COOTBETCTBYET YKa3aHHBIM 3HAUEHHUSIM B TEXHUYECKOM JOKyMEHTalluu
WX TMPEIIPUSTHH-U3TOTOBUTEICH.

1.4 YcrpoiicTBo 1 padoTa
1.4.1 YcrpoiicTBo U paboTa COCTaBHbIX YacTen
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1411 CrpykrypHas cxema

TepMuHas BBINOJHEH B BUJE MPOTPAMMHUPYEMOTO JOTHYECKOTO KOHTPOJIIEpPa, UMEIOIIET0 B
KauecTBe sipa OJIOK JIOTHUKH, KOTOPBIH 00ecreunBaeT B3auMOICHCTBHUE MEXITY BCEMU BXOJSIIUMU B
coctaB TepMuHaNa 61okamu. CTpyKTypHas cXeMa yCTpOHCTBA NMPUBEICHA B MPUIIOKEHUH B.

1.4.1.2 buok nutaHus

biok nutanust paboTaer Kak OT HCTOYHUKA IMEPEMEHHOI0, TaK M OT UCTOYHHUKA TTOCTOSHHOTO
Toka. MIMeer 1Ba MCHOJNHEHUS B 3aBUCHUMOCTH OT HAIpPsDKCHHs ornepartuBHOro nutanus 110 wmum
220 B. OnepatuBHOE THUTaHWE TEPMHHAJIa OCYIIECTBISETCS 4epe3 KOHTakThl X2:1, X2:2 Ojoka
nutanus. KpoMme Toro, OJOK COACPXKHUT BOCEMb IHUCKPETHBIX BXOJOB W IISITh BBIXOIHBIX pelle,
BBIBEJICHHBIX Ha pa3dbeMbl X2 M X1 cooTBeTcTBeHHO. «/[nckperHbiii Bxoa Ne®» (koHTakThl X2:17,
X2:18) peanusoBan kKak BXxoja cuHXpoHusauuu (PPS). Bxoasl u BbIXOABI OJIOKA HUTaHUS
CXeMaTUYHO MPEACTaBICHBI HAa pUCyHKe 1.2.

IIpumeuanue — B UCKIIOUMTENBHBIX CIIy4asx, €CJIU BXOJ CHHXPOHM3ALMU HE MpeayCcMaTpUBaeTCs 10
poeKTy, «JInckpeTsrit Bxom Ne8» MOKHO HCIIOIB30BaTh KaK OOBIYHBINA JUCKPETHBINA BXO/.

Twvin Bbixoaa/

> Bxoa Llenb
1 "
2 /j Penel.l

.

i /j Penel.2
5
6 j Penel.3
7 (nonspwus.)
8
9 Penel.4
10 j (nonspwus.)
11 —_
2 Penel.5
13 (koHT. 11,14)
14 —— Hewncnp.
15 J— (koHT. 13,16)
16 i
I
1
2 =-80...265 MutaHue
3
4 ﬁ: = Bxoal.l
5
5 ﬁ: = Bxoal.2
7
8 EI o Bxoal.3
9
10 @I II'\: Bxonl.4
11
B ﬁ: K Bxoal.5
13
12 ﬁ: r Bxoal.6
15
6 ﬁ: r Bxogl.7
17 o Bxog
18 ﬁ" h cvn-|xp/BXO'q1'8

Pucynok 1.2 — BXxoaHbIe ¥ BBIXOHBIC IIETTH OJI0KA ITUTAHUS

B 6s10ke nmuTaHus yCTaHOBJIEHBI MATh BHIXOAHBIX pelie:

- JIBa peJIe C YBEIMUYEHHBIM IIPOMEXYTKOM MeXay KoHTakTamHu (pene 1.1, pene 1.2);

- oaHO OwmcrabmibHOE (ABYXMO3WIHMOHHOE) peine (pene 1.3, pene 1.4 — pene ¢dukcanun
komann wim P®K), koropoe ¢ukcupyer MOCIEAHIO TOJAaHHYI0 KOMAaHIy YIpaBJICHUs
BBIKJIIOYaTeneM (TOJOKEHUE BBIKJIIOYATENs) U COXpaHseT HMHPOpMAIMI0 [P OTCYTCTBHU
yIIpaBJIeHUs U TUTAHUS,
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- JIBa CUTHAJIbHBIX JBYXIIOJIOCHBIX pEJ€ C NEPEKII0YaeMbIMM KOHTakTaMu (pene 1.5, pene
«Hewucnp.»). Pene «Heucnp.» — ympaBisieTcss BHYTPEHHMM CHUTHaJOM ¢ Onoka Jsorukud. OHO
HAXOJUTCS B CpabOTaHHOM (TOATSHYTOM) COCTOSIHUM IPHU TOJAHHOM HANpPSHKEHUM MHTAHUS |
HOpMallbHOW paloTe TepmuHana. Pene Bo3Bpamiaercss B 00€CTOUEHHOE COCTOSIHME (OTIIYyCKaeTcCs)
IIpU  MOSBICHUM YCTOMYMBOM HEUCIPABHOCTM B TEPMHUHAIE, BBIABICHHOM  CHCTEMOH
CaMO/IMarHOCTUKH, JIMOO NP MPONaJaHUU MUTAHUS TEPMUHAJIA.

[Tpumeuanne — XapakTepUCTUKU 1IETICH ONepaTUBHOIO TOKa MpHUBeeHHI B 1.2.4, TUCKPETHBIX BXOJIOB B
1.2.7, Beixoanbix peie B 1.2.8.

1.4.1.3 bBnok IucCKpeTHOro BBO/A/BBIBOJA

bnok nuckpeTHOro BBO/a/BbIBOAA UMEET JiBa UCIIOIHEHUS U IIpeHa3HaueH: 1uid npueMa 12 u
BbIIauM 12 TUCKpETHBIX cUrHayioB (pucyHok 1.3 a) wim mig npuema 9 u Beigauu 12 TUCKPETHBIX
curHayioB (pucyHok 1.3 6). Kanansl TUCKPETHBIX BXOJIOB B 3aBUCUMOCTH OT MCIIOJHEHHUS pa3OHThHI
Ha 2 TaJbBaHMYECKH pa3BA3aHHbBIC IPYNIbI M0 6 KaHAIOB C OAHON oOmell Toukoi mnm Ha 4
pa3Bsi3aHHBIE TIPYIIBl 110 2 KaHala ¢ OJHOW oOIIeld TOYKOW M OJHY IpyIIly C OJAHHUM KaHAJIOM.
Kaxxnpiii kaHan npeaHasHaueH AJis IpUeMa OJHOTO WK BbIIaYM OJHOTO JUCKPETHOI'O CUTHAA.

JlickpeTHbIE BXOJIbI U BBIXObI BBIBEACHBI HA pazbeMbl X3...X24.

[Mpumeuanue — XapaKkTepUCTUKU AUCKPETHBIX BXOAOB MpHBeaeHHI B 1.2.7, BEIXoqHBIX peie B 1.2.8.

Tun Bbixoga/ Tun Beixoga/

—&— Bxona Lenb —&— BXoda Llenb
1 — 1 —
2 ;‘ PeneN.1 2 ;‘ PeneN.1
3 3 PeneN.2 3 — PeneN.2
4 4 %
5 — PeneN.3 5 — PeneN.3
? o PeneN.4 ? o PeneN.4
8 8
9 jj PeneN.5 9 jj PeneN.5
10 10
11 11
12 j PeneN.6 12 j PeneN.6
=1 =1
14 — PeneN.7 14 — PeneN.7
15 % 15 g
16 — PeneN.8 16 — PeneN.8
17 — 17 —
18 ;‘ PeneN.9 18 ;‘ PeneN.9
I I
1 — PeneN.10 1 — PeneN.10
2 — PeneN.11 2 — PeneN.11
3 — PeneN.12 3 — PeneN.12
4 O6wun 4 Oo6wun
5 BxoaN.1 5 BxoaN.1
6 BxoaN.2 6 E: = BxoaN.2
7 BxoaN.3 7 O6wwun
8 =t | BxoaN.4 8 BxoaN.3
9 BxoaN.5 9 I 32: [ BxoaN.4
10 BxoaN.6 10 O6wmn
11 O6wwnin 11 BxogN.5
12 BxoaN.7 12 ﬂ: B | BxogN.6
13 BxoaN.8 13 O6wun
14 BxoaN.9 14 BxoaN.7
15 =tZ | BxoaN.10 15 | AY=C | BxoaNs
16 BxoaN.11 16 o6wmn
17 BxogN.12 17 - BxoaN.9
18 O6Lwuit 18 ﬂ" R 06w

a) 0)

N — nopsiakoBbiit HoMep miaThl (1 — 070K MUTaHusA)
Pucynok 1.3 — BxojiHbIe 1 BBIXO/IHBIE IIETTH OJIOKOB JMCKPETHOT'O BBOJIa/BBIBO/IA
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KonmuecTBO OJ0KOB TUCKPETHOTO BBOJA/BBIBOJA B TEPMHUHAIE 3aBUCUT OT €ro
TUTIOWCIIOTHEHUS, KOHCTPYKTHB 1/4 MOXET conepkaTh OJIUH 010K, 1/2 — deTbipe 0710Ka, 3/4 — mecTh
0110K0B, 1/1 — omMHHAAIATE OJIOKOB.

1414  bnok TpanchopmaTopoB

brok TpancpopmMaTOpoB B 3aBHCHMOCTH OT THIIOMCIIOJHEHHSI TEPMHUHAIA COICPKUT A0 24
MIPOMEXYTOUHBIX TpaHCHOPMATOPOB TOKa W HampshkeHHs. [lepBuunHble 0OMOTKH TpaHCHOPMATOPOB
BBIBEJICHBI COOTBETCTBEHHO Ha pa3beMbl XAl...XA8. Ha pa3pémbl ycTpoiicTBa BhIBEIEHB OOMOTKH
MIPOMEXYTOUHBIX TPaHCHOPMATOPOB TOKA JUIS MOAKIIOUEHHUSI K U3MEPUTEIbHBIM TOKOBBIM IIETISIM C
HOMHUHAIBHBIM 3HaYeHueM (ly0y) Tpanchopmaropa Toka 1 A, 5 A umm 0,2 A.

bnox TpanchopmaTropoB B 3aBUCMMOCTH OT TUIIOUCIIOJIHEHHUS MOXKET COJAEpKaTb KOHTPOJIb
HaMpsDKEHUST Ha CTOPOHE MPUCOCTUHEHUS OJHUM U3 JIBYX CIIOCOOOB: MUJUIMAMIIEPHBIA TOKOBBIN
a"anorosbliil Bxox (ls mmn lye,) s HIOH u Bxox Hanpsokenus (Us unn Ug) 11 n3MepUTENBHOTO

TH. HomunanbHblii TOK MmwuiMamnepHoro Bxojga — 150 MA. Jlna noaxmouenus k TH
IPUCOECTUHEHNUS MOKET MCII0JIb30BaThCs BKJIIOUEHHE MWJIJIMAMIIEPHOTO BXOJa 4epe3 IIYHTOBOH
pe3UCTop.

Hns Bemosnenns ¢ynknuit KB wcnone3yrorcs Tpu (a3HBIX MUJUIMAMIIEPHBIX BXOJa C
HOMUHAJIBHBIM TOKOM 200 MA.

bnok TpancgopmMaTopoB B 3aBUCHMOCTH OT THUIIOMCIIOIHEHUSI MOXKET COJEPKaTh JBa JaTurKa
MIOCTOSIHHOTO HANpsDKEHUS W TPU JaTYMKa MOCTOSHHOTO TOKA, MpeIHA3HAYeHHBIX IJI KOHTPOIS
OIIEpaTHUBHOTO HAIPSKEHUSI U TOKA, M BBIIIOJIHEHUS 3aLUTHI OT JUIMTEIBHOTO MPOTEKaHUS TOKOB B
anekTpomarautax OMB, OMO1 u OSMO2. O6MOTKH TaTYUKOB BBIBEJCHBI Ha pazbeM XA3.

KommyectBo 0110KOB TpaHCHOPMATOPOB B TEPMUHAIE 3aBUCHT OT €ro0 THIIOMCIIOJIHEHUS,
KOHCTPYKTUBHI 1/4 u 1/2 MoryT cogepxatb ofauH 010k, 3/4 u 1/1 — nBa 6moka.

[Mpumeuanne — XapaKTEpUCTHKH 1IeTIel IEpEMEHHOT'0 TOKa U HampspKeHUs npuBeaeHsl B 1.2.5, meneit
MMOCTOSTHHOT'O TOKA U HanpshkeHus B 1.2.6.

1415 bnok noruku

B0k noruku SBIsSETCS NEHTPATLHBIM OJIOKOM M COJICPKHT:

- LIEHTpaJIbHBIH MpoLeccop;

- CUTHAJIBHBIN IIpOLIECCOD;

- OINEpaTHUBHYIO MAMSTh;

- TIOCTOSIHHYIO MaMsITh;

- 4achl peaJibHOrO0 BPEMEHH;

- a”anoro-uudpoBoi  mpeoOpazoBarens (MakCUMaJlbHOE  YHUCIO  0OpabaThIBaeMbIX
aHAJIOTOBBIX CUTHAJIOB — 24 (TP UCTOIb30BAaHUH OJIOKA PACIIMPEHHS aHAJIOTOBOT0);

- TopTHI cBsi3M coracHo 1.4.1.7.

bnok noruku npenHasHaueH A cOopa U OKOHYATENBbHOW 00pabOTKM JAHHBIX aHAJOTOBBIX U
JUCKPETHBIX CUTHAJIOB, BbIAAUM YIPABJSAIONIMX BO3JACHCTBUII Ha BBIXOJHBIE pele U Jpyrue
yCTPOMCTBA TMOCPENCTBOM IMGPOBBIX KaHAIOB CBs3M. K QyHkumsm Onoka Takke OTHOCHTCA
BEJICHUE Y4eTa TEeKYILEro BpeMEHH, CHHXPOHU3AIIMS ¢ UCTOYHUKOM IJ100aJIbHOTO BPEMEHH, 3aIlUCh U
XpaHEeHUE OCIWIIOTpaMM aBapUMHBIX PEKUMOB, MOJAJEpKKa WHTep(deiica ueroBeK — MalllvHa,
CaMOJMarHOCTHKa BCEro TEPMMHAJA C MPUHATHEM DELIEHUS O BBIBOAE M3 palbOThI, oOecredeHue
uHpopmanronsoro oomena ¢ ACY TIL

B osHepronesaBucumon  ¢rem-namMsATH  XpaHATCS ~ [POTpaMMbl  3aIIUTHI, YCTaBKU
M3MEpUTENBHBIX OPTaHOB U KOH(PUTYpALIUS YCTPOICTBA.

[To yacam peabHOTO BpeMEHHM (UKCHUPYETCS BpeMsl PErHCTPUPYEMbIX COOBITUH. ToYHOCTH
4acoB peabHOro BpeMeHHu cocrtaisier + 0,3 ¢ B cyTku mpu Temreparype oT MuHyc 40 1o 1uioc
55 °C. Ilpu OTKJIIOYEHUU MUTaHUS B OJOKE JIOTMKH JUIsl MUTAHUS YacOB HCHOJb3YEeTCS Pe3epBHBII
HMCTOYHUK.

1.4.1.6 bBnok nHauKanuu

brnokx MHIUKaUMU COJAEPKUT CBETOAMOIbI, MHIMKATOP, KHOMKHU YIPABIEHUS M MOPT CBSI3U
USB, koTopble pacnojararoTcsi Ha JIMIIEBOM MaHeNIW TepMHHana (mpuwiokeHuH b) m oOpasyror
unTepdeiic yenosex-mammuaa (MUYM).
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Jucreid MHIMKAaTOpa COACPXKHUT an(aBUTHO-IIU(PPOBYIO MHIMKAIUIO: IIECTh CTPOK Mo 21
3HAKOMECTY (CHMBOITY).

brnok wunHmukamuu comepxut 10 38 cBeTOAMOJO0B. Tpu CBETOAMOJA HCIONB3YIOTCS s
MHMKAIUU COCTOSIHUSI TEPMHUHAJIA, TPU CBETOAMO/1a — JUIsl MHIMKALIUA MECTHOTO YIIpaBJIeHHUs, 10 32
CBETOAMO/IOB — JJIsl MHIUKAIIMH COCTOSIHUS 3alIUThI, (PUKCUPYEMOTO B SHEPTrOHE3aBUCUMBIX SYEHKax
MaMSTH U COXPAHSIOLIETroCs MPY UCUE3HOBEHUU MTUTAHUS TEPMHUHAIA.

biok nHAMKANMY COAEPXKUT 8 KHOTIOK YIPaBICHHs, HA3HAUE€HHE KOTOPBIX MPUBEJCHO B 2.5.2.

ITopt cBsizu USB onucan B 1.4.1.7.

1417 WudopmanroHHbIE MOPTHI U HHTEP(EHCHI CBAZN

14171 CBa3p ¢ ACY u cucTeMONl MOHHUTOPHHIA TIOJCTAHIIMM OCYIIECTBIACTCS B
COOTBETCTBHUH CO CIEIYIOIIMMH CTaHAAPTaMU:

- |EC 60870-5-103 «YcrtpoiictBa m cuctembl TeneMmexaHuku. Yacte 5. I[IpoToxosibr
nepegaun. Pazmen 103. OOGoOmaronmmii ctangapT no HHGOPMAIMOHHOMY HHTEpdeicy s
anmapatypel peleHON 3aluThl». SIBIASETCS OTKPBITHIM  CTaHAAPTHBIM  MEXAYHAPOIAHBIM
IIPOTOKOJIOM OOMEHa;

- MODBUS - mnab6op cranmmaproB: Modbus Application Protocol, conepxariumii
cnenupukanuio npukiaaaoro yposus u Modbus over serial line, comepkamuii cnenudukamnmio
KaHaJIbHOTO U (PU3HUECKOTO YPOBHEH;

- |EC 61850 — »T0 HaboOp cTraHmapTOB, B KOTOPBIM BXOMAT CTaHAAPT MO OJHOPAHTOBOM
CBSI3U U CBSI3M KJIMEHT-CEPBEP, CTAHIAPT MO KOHCTPYKUUHU U KOH(PUTYpAIIMH TOACTAHINH, CTAaHIAPT
[0 METOJUKE HCIBITAaHHM, CTaHIAPT SKOJOTUYECKHX TPEOOBaHUM, CTAaHAAPT MO MPOEKTUPOBAHHUIO.
JlaHHBI CTaHOAPT OIpEneNnseT OOBEKTHO-OPUEHTHPOBAHHOE NPOTpaMMHUpOBaHHE (MOAXOA K
aHalM3y) JAaHHBIX U cepBUcOB. CTaHIapT MO3BOJSET HMHTEIUIEKTYalbHbIM ycTpoiictBam (IED)
Pa3NMYHBIX MMOCTABIIMKOB OOMEHHMBATHCS MHpOpManueil mexay coboit, munys cuctemy ACY, u
YIIPOILIAeT €€ MPOESKTHPOBAHHE.

CHHXpOHHM3AIUSI YacOB pPEaJbHOrO BPEMEHH TEPMHUHAIOB OCYIIECTBISIETCS IOCPEICTBOM
OJTHOCEKYHJHBIX uUMNynbcoB PPS (ot GPS wiaM mNOACTaHIIMOHHONM CHUCTEMBl CHHXPOHU3AIIUH),
IEC 60870-5-103, NTP/SNTP.

1.4.1.7.2 Ha nepenHeil nanenu HaxoauTcs Nopt cBsizu ¢ USB (m3omupoBaHHbI), KOTOPHIHA
npeaHasHaueH U MOIKIIOYEHUsT KOMITbIoTepa 4epe3 cranmapTHe kabenr USB 2.0 A-B. Yepes
3TOT MOPT OCYIIECTBIAETCS KOH(QUI'YpHPOBAaHHE W IapaMeTpPUPOBAaHUE YCTPOMCTBA, a TaKxke
O0OHOBJICHHE TIPOTPAMMHOTO 00ECTIeUeHHSI YCTPOHCTBA.

[lpumeuanne — Jlnsg TOAKITIOYEHWs] TepMHUHAlA TI0 TEpelHEeMYy IMOpTy TpedyeTcs apaiiBep
CDM 2.08.24 WHQL.

1.41.7.3 Ha 3agHeil manenu TepMuHana mMeroTcss mopthl cBs3m (RS485 wmmm BOJIC,
Ethernet), npennasnauennsie s noakmoueHus ycrpoiictea B ACY TII. Yepe3 3TH MOPTHI CBS3M
TaKKe MOXXHO OCYIIECTBIJIATH KOHPUTYPUPOBAHHE M ITapaMeTPUPOBAaHUE YCTpoiicTBa. Du3nveckne
uHTEepQEiCchl MOPTOB CBA3M, MX KOJMUYECTBO, TUI ONPEIENSAIOTCS B KapTe 3aKa3a Ha KOHKPETHBIN
MIPOECKT.

WHTerpamnus ycTpoiCcTB 3allUThl B CUCTEMY MOHUTOPUHTIA MOICTAHIMH (IIUHY HOJCTaHIIUMN) U
ACY TII obGecnieunBaercs:

- mo cranaapry |IEC 60870-5-103 win ModBus-RTU, ModBus-ASCII ¢ ucnonb3oBanuem
nByX nocienoBarenbHbIX TopToB (RS485 nunmu BOJIC), BeiBenennbIx Ha pazbembl XT3 u XT4,

- mno crangapry |IEC 61850-8-1 (MMS, GOOSE) c wucnomns3zoBanuem Ethernet mopros
(100 Base-T wim 100 Base-F), BoiBemennbix Ha paszbeMbl XT1 u XT2. CrpykTypa maHHBIX
coorsercTByeT |IEC 61850-7.

IMpumeuanue — Iloptel cBsi3u ¢ umuTepdeiicom Ethernet 100 Base-F peanusyroTcs mo oTaesibHOMY
3aKasy.

B mnpoekrax mnoncranmmii ¢ wucnonb3oBanueMm cranpapra |EC 61850-9-2 weobxomumo
MOJKIIIOUYEHUE yCTpOWCTB 3amuThl K «udpobiM» TT m TH. Jlng storo mpeaycMOTpeHO aBa
Ethernet mopra (100 Base-T unm 100 Base-F), BeiBenennsix Ha pazbembl XT3 u XT4, kotopsie
o0ecnieunBaOT MpUEM MOTOKA JAHHBIX OT IU(poBbiXx u3MepurenbHblx TT m TH mo crammapry
IEC 61850-9-2 (SampledValues). ITognepxxusaercs cnerudukarms |IEC 61850-9-2 LE, kpome Toro,
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umeercs noanepxka IEC 61850-8-1 (GOOSE). B pexxume npuema 1uppoBbIX TOTOKOB YCTPOUCTBO
MOXeT 00pabareiBath 110 mectu nmotokosB IEC 61850-9-2 LE.

[Ipumeuanue — IlopTel cBA3M 1 paboTHI ¢ ncnonb3oBanueM crangapra |EC 61850-9-2 peanusyrorcs
10 OTAEIBHOMY 3aKasy.

Ha 3amgHeil maHenw MOTYT pacmojiarathCs CHEU(GUYECKHE MOPTHI CBSI3U, MPEIHA3HAYCHHBIC
JUISL ICTIOJIb30BAaHUS B HEKOTOPBIX 3aIIUTAX:

- JIBa MOCJIEJIOBATEIBHBIX MOPTA, BhIBEICHHBIC HAa pasbeMbl XT5 u XT6, npenHasHaueHHbIC
JUIS TUCTAHIIMOHHOW TMepeayu JaHHBIX MO0 HU(POBOMY ONTHUYECKOMY KaHAIly CBSI3U MO CTaHAAPTY
IEEE C37.94 (x nmpumepy, ais npoaoiabHoN auddepeHnnaibHOi TOKOBOM 3alUThI IMHUN);

- TIOPT CBS3W IS pabOTHl C BHICOKOYACTOTHBIMH INpueMorniepenarynkamu (XT5) pasHoro
THUTIA, UCTIOJB3YEMbBIX B Pa3IMYHBIX 3alUTaX (K MPUMEPY, B BBICOKOYACTOTHBIX nuddepeHInaibHo-
(ha3HbIX 3alIUTaX, HAMPaBIECHHBIX BRICOKOYACTOTHBIX 3alllUTaxX U 3auuTax ¢ BU-6510kupoBKoif).

B tabmuie 1.5 npuBeneHbl BApHAHTHI BRIIOJIHEHUS HHTEp(deiica MOPTOB CBS3H.

Tabuua 1.5

O6o3HaueHue pa3beMa .
N Ucnonnenue unrepdeiica
Ha 3aHCHU ITaHCIIN

XT1 Ethernet 100 Base-T/ Ethernet 100 Base-F
XT2 Ethernet 100 Base-T/ Ethernet 100 Base-F
XT3 RS485/BOJIC/ Ethernet 100 Base-T/ Ethernet 100 Base-F
XT4 RS485/BOJIC/ Ethernet 100 Base-T/ Ethernet 100 Base-F
XT5 BU-sxoz (JI®3, HBUY3 u HBUB)/ BOJIC (J13)1)
XT6 BOJIC (J13]1)

CkopocTh nepeiayu COCTaBIIAET AJIsi HOPTOB ¢ UHTEpdeiicoM:

— 100 Base-T Ethernet BOJIC (100 Base-F Ethernet) no 100 M6wut/c;

—RS485 (BOJIC) no 1 M6wut/c;

—BOJIC (43JI) no 2,048 Mbwur/c.

1.41.7.4 B tepMmuHane peann3oBaH IOCTyNn K QaiilioBoil cucreme uepe3 mpotokon FTP,
KOTOPBIH ocymiecTBasieTcs yepe3 mopt Ethernet. TlognepkuBaercss Kak aKTHBHBIH, TaK W TACCUBHBIN
pexxum pabotel. [lomnmepkuBaeTcss aHOHMMHBINM BXOJ, MPU KOTOPOM MPEAOCTAaBISIETCS TOCTYI
TOJIBKO Ha YTCHHWE W TOJIbKO K (aiaMm ocumuiorpamM. OTHOBPEMEHHO TOJJIEPKUBACTCS TOIHKO
onHo FTP coenunenue. [Ipy HEaKkTHBHOCTH TEKYIIETO COEMHEHUsS 0Oliee TPeX MUHYT, COSAMHEHHE
MPUHYAUTEIHLHO Pa3phIBACTCS.

1.41.7.5 Ha3HayeHHe U TEXHUUYECKUE JAHHBIE IOPTOB

1.4.1.7.5.1 Tlopr c untepdeiicom Ethernet 100 Base-T

Ucnonuenne nopra ¢ unrepgeiicom Ethernet 100 Base-T ucmonb3yercst 1uisi MOIKITIOUCHHUS
TEpPMUHAJIA B JIOKATHHYIO BBIYUCIUTEIBHYIO CETh MPEANPHUITHS 110 JIMHUH CBS3M Ha OCHOBE BHUTOM
napel. TexHuueckue TaHHbIE TOpTa NpuBeieHb! B Tabnuue 1.6.

Tabnuma 1.6
[Tapametp 3HaveHHe
Tun pazsema RJ45
MaxkcumanbHoe pacctosinue nepegauud, M | Jlo 100 m

Jnis 3amuTel OT TepeHanpsbDKeHuil B paspe3 Kalenss CBS3M TEPMHHANIA MOJKIIOYAETCS
ycrporictBo tuna PI'5S mnm PI'6. J[aHHOE yCTpONCTBO HE BXOJUT B COCTaB IOCTAaBKM T€PMHUHAIA U
peanu3yroTcs 10 OTAEIBHOMY 3aKasy.

1.4.1.7.5.2 Tlopt c unrepdeiicom RS485

Hcnonnenne mopra ¢ wuHTepdericom RS485 wucnonmp3yercs s OpraHu3aliu
MOJIYIYTUIEKCHOTO oOMeHa HMH(OpMaluel ¢ TepMUHAJIaMHU IO ABYXIPOBOAHON JIMHUU CBSI3U Ha

OCHOBE BHTOM Maphl. I[aHHLIﬁ CII0CO0 CBSI3U PCKOMCHAYCTCA IMPUMCHATH IIPpU CPABHUTCIBHO
HEOOJILIIIOM KOJIMYECTBEC yCTpOﬁCTB Ha IMPOCTBIX O6’beKTaX, Koraa HCITIOJIb30BaHUC
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OIITOBOJIOKOHHOTO Ka0elss 3KOHOMHUYECKH Helenecooopa3sHo. Ha3HaueHne KOHTAKTOB pa3bema
nopta ¢ uareppeiicom RS485 npuseaeHo B Tadmuie 1.7.

Tabmuma 1.7
KonTakt Curaan Hasznauenune
2 DATA B (D+) | [TonoxuTteapHbIH BX0/ BBIXO JaHHBIX
3 DATA A (D-) | OrpuniatenpHbiii BX0J1/ BBIXOJ JaHHBIX

TexHuueckue TaHHbBIE TOpTa MpUBeIeHbI B Tabnue 1.8.

Tabsuia 1.8
[TapameTtp 3HayeHue
Tum pasbema Bunka MSTB 2,5/4 (PHOENIX)
[IpouHoCTh M30OISAIIUN 1500 B RMS (1 mun)
KonmuecTBO ycTpONCTB B TUHUU Ho 32
Tlonuag nnuHa TUHWU CBS3U Jo 1200 m

TumnoBasi cxema COEIUHEHUs MPEeayCMaTpPUBACT MapajljIeIbHOE MOAKIIOYCHUE TEPMUHAIIOB K
JIUHUH CBSI3U IPOU3BOJIBHON TOIMOJIOTHU C YYETOM OTpaHMYEHUH, YKa3aHHBIX B Ta0nuie 1.8.

PaGora mnopra oOecrieunBaeTcss JIBYXIPOBOJHOM CXEMOW COEIMHEHUS] OJHOMMEHHBIX
KOHTaKTOB, OJIHAKO MpH OOJBIIMX JUIMHAX JIMHUMA CBSI3U U1l oOecreyeHHsl BbIPAaBHUBAHUS
MOTEHIIMAJIOB CHUTHAJIHOM 3€MJIM PEKOMEHJIYeTCS HMCIOJIb30BaTh 3alMTHBIN JKpaH Kabemns B
KauecTBE TPEThEro MpoBogHUKA. KpoMe TOro, A yMEHBUICHHs OTPaXCHUIl CUTHala B IJIMHHOU
JIUHUY Y TOBBIIICHUS TTOMEXOYCTOHYHBOCTH, 110 KOHIIAM JIMHUU CBSI3U JIOJDKHBI YCTaHABJIUBATHCS
TePMHUHHUPYIOIIUE pPE3UCTOpbl. HoMUHAN TEepMUHUPYIOIIETO pPE3UCTOpa JOJKEH PaBHATHCS
BOJIHOBOMY COIPOTHBJICHHIO UCIIOJIb3YEeMOTr0 Kabesi, THITIOBOE 3HaUeHue i1t BUTOM napsel — 120 Owm.

1.4.1.7.5.3 Bcerpoennsriii ontudeckuii mopt (BOJIC, BOJIC (13J1))

Jns opranmzammu cBsizu ¢ ACY TII B yCIIOBHSX CIIOKHOW 3JEKTPOMArHUTHOW OOCTaHOBKH
PEKOMEHAYeTCS UCMOJIb30BaTh MCIOJHEHHE MOPTa, paboTaloOIIEro 1Mo ONTOBOJOKOHHOMY KaOelro.
JlanHHOe wucCHoJHEHHWE TmopTa OOECHeurMBAeT TalbBAaHUUYECKYI0 HW3OJSLUI0 W HaWOOJBIIYIO
IIOMEXO0YCTOMUMBOCTh KaHajla CBsI3U. VICIOMHEHHE CONEP)KUT JBa KOHHEKTOpA JUIsl MOAKIIOYEHUS
MAYKOPJIOB ONTOBOJIOKOHHOTO Ka0eJsi, Ha3HaYeHNEe KOTOPBIX MpUBeIeHo B Tabmmie 1.9.

Tab6muna 1.9

Konnekrop Ber Ha3nauenue
Bepxuuit TeMmHbIi RX — npuem CUTHaJIOB TEPMHUHAIOM
Hrxuni Caetblii TX — nepenava CUrHaJI0B TEPMUHAIOM

TexHuueckue 1aHHbIe OpTa npuBeneHs! B Tabnuue 1.10.

Tabmauua 1.10

[Tapametp 3HayeHue
KonnekTopsl Tun ST, 11 CTEKIIHHOTO OIITOBOJIOKHA
JlnameTp onToBoOJIOKHA 62,5/125 Mmxm
JlJIvHa BOJIHBI U3JTy4Y€HUS (792-865) um
MoOIHOCTh nepenaTynka - 13 nbm
UyBCTBUTENBHOCTH IPUEMHHKA - 24 nbm
JlaabHOCTD CBSI3U o 2000 m

1.4.1.7.5.4 BeicokouyacTtoTHbIH nopt (BU-nopT)

BUY-nopt npenHazHadeH I OpraHU3aldd CBA3M TepMuHana ¢ BU-nmpuémonepenarunkamu
tunos [1B3VY-E, [IB3Y-M, I1B3-90M, [1B3-90M1, I1B3JI, I1B3JI-1, AB3K-80.
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Ot tepmuHana k BU-nepenaruuky nepenaércsi curHajl O IyCKE, O 3alpeTe aBTOKOHTPOJIS
BBICOKOYACTOTHOTO KaHanma cBa3u. Ot BU-npuéMHHKa K TepMUHAy MepenaéTcss CUrHail
BBICOKOYACTOTHOT'O IIPUEMA.

Ha3nauenne koHTakTOB pazbeMa BU- mopra npuBeaeHo B Tadiume 1.11.

Taomuma 1.11

Konrakr Curnan Ha3nauenue
1 3amnper AK BrixomHoe OBICTpOACHCTBYIOIEE pelie TOoJayu CHUTHaa 3ampera
2 aBTOKOHTpoJii BU-nepenatunky (MOJIIPHOCTh MOJKIIIOUEHHUS HE

MMEET 3HAYCHHS)

3 ITyck BY (-) BrixomHoe OpIcTpoIeliCTBYIOIIEE pelie TTo1aun CUrHaia mycka BU-
4 ITyck BY (+) repeaaTyruka
5 ITpuém BY (+) | IuckpeTHbIN BX0I BBICOKOYACTOTHOTO Ipuéma ot BU-npuémHauka
6 [Tpuém BY (-)

TexHuueckue 1aHHbIE TOpTa MpUBEAEHBI B Tabiuue 1.12.

Tabmuma 1.12

Kanan XapakTepHbIF MapaMeTp KaHalla 3HaueHue
3anper AK MakcumanbHO TONYCTUMbIA TOK KOMMYTalluu 50 MA
Ilyck BY MakcumanbHO TONYCTUMBIA TOK KOMMYTaluu 50 MA
IIpuém BY MoOIHOCTh TOKOOTPAaHUYHMBAIOIIETO PE3UCTOPA 0,25 Bt

ConpoTHBIIEHHE TOKOOIPAaHUYMBAIOIIETO PE3UCTOPA 3 kOm
MuHnuMmaibHOE HaNpsKEHHE Ha BXOJ€, HEoOXOoAuMoe s I5B
(hOpMUPOBAHUS TIOTUICCKON SMHHIIBI

Pabora mnopra oOecrieunBaeTcss JBYXIPOBOJHOM CXEMOW COEIMHEHHUS] OJHOMMEHHBIX
KOHTAKTOB, O/IHAKO MPH OOJbIIUX JAJIMHAX COETUHUTEIbHBIX IPOBOJOB HEOOXOIUMO OoOecreynBaTh
MHHUMAJIBHOE HAIPSKEHHE JIOTMYECKON eIMHMIBI Ha BXoae kaHana «lIpuém BU», a mns xkananoB
«3anper AK» un «llyck BY» — HeoOXOAMMBbI YpOBEHb JJIEKTPHUUECKOW BEIMYMHBI (TOKA,
HaIpsHKEHU ) JIOTHYECKOM equHUIbl Ha Bxoe BU-nepenaruunka.

1.4.2 ®dyHkuum ycTpoiicTBa

TepMuHan BBIONHSET BCE HEOOXOAMMBbIE (YHKIMHM peNeiHON 3aliuThl, ABTOMATHKH,
CUTHQJIM3AaLUU M YOpPaBJICHUS SHEProoOBEKTOB, a TaKke (DYHKIUM H3MEpEHHs, PErucTparui,
ocrmuiorpaupoBaHusl M CBSI3W COTJIACHO 3aJIOKEHHOMY B HEro MpPOTrpaMMHO-aIMapaTHOMY
obecneuenuto. bazoBoe mporpammuoe obecneuenue (I[10) ¢ momombo OUOMHOTEUYHBIX (QYHKIMN
MO3BOJISIET OCYIIECTBIIATH CBSI3b MEXIy npukiaaabiM [10 u anmapaTHOW TIaTGOpMOi TepMHHATA.
[Tpuknagnoe I1O ¢ momompto OubIMOTEUHBIX Moayeil 6a3oBoro I1O obecneunBaeT MCHONHEHUE
CXEMBI  3allUTHI, KOTOpas MPOEKTHPYETCS TMpH TOMOIIM HHCTPYMEHTa TpaduuecKoro
nporpaMMmupoBaHus. CxeMa YCIOBHO JEIMTCA Ha TOJACXeMYy MpeoOpa3oBaHMs aHAJIOTOBBIX
CHTHAJIOB, JIOTHYECKYIO CXEMYy W CXeMy KOH(HTYpalnuu M IMO3BOJISIET Pean30BaTh HEOOXOIUMBIE
BBIIICYKA3aHHbIE  OCHOBHbIE M  JONOJHUTENbHbIE (YHKIHMH, KOTOpble MpPUBEICHBI B
coorBercTBytomeM ANIB.656122.011-XXX P32 u AUITB.656122.011-XXX. XXX P33.

Jlornueckasi cxema 3aJaeTcs Ha 3aBOJIC-U3TOTOBUTENE U MUMEET TMOKUI alropuT™M, KOTOPBIH
MOJKET OBITh M3MEHEH JUIsi KOHKPETHOTO TPOEKTa B XOJI€ MPOCKTHBIX M ITyCKOHAIAJOYHBIX paboT.
OyHKIIMOHANbHAS JIOTHYECKass cXxeMa KOHKPETHOro ycrpoicTtBa npuseneHa B ANI1B.656122.011-
XXX.XXX P33.

1421 Wsmepenus

[Togcxema mpeoOpa3oBaHUsS AHAJIOTOBBIX CHUTHAIOB oOecreunBaeT CBs3hb ¢ Onokom AL,
MHUIHMAIN3a1KI0, GUIBTPALUIO, PacyeT U BbIAAUy Pa3IMYHBIX M3MEPEHHBIX aHAJOTOBBIX BEJIWYHH.
B mpomecce wHHIMANM3aMK TPEAYCMOTPEHA BO3MOYKHOCTh MOJCTPOWKH 3HAYCHHWHA CHUTHAJIOB
BxogubIX TT u TH mo yrmy. B olmem ciyyae, TepMHUHAT MO3BOJISIET U3MEPATh M PACCUUTHIBATH
3HAYCHUs TOKOB, HANPSHKCHHUU, CONPOTHBIICHUH, MOIIHOCTh, DHEPTUIO, YaCTOTy CETH, a TaKXkKe
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aMIUTUTYNbI, NEHCTByIOMME 3HAa4YeHHs, (a3pl, CHUMMETPHYHBIE W AaBapUIHBIC COCTABIISAIOIINE
CUTHQJIOB C OTOOpaKEHHWEM WX Ha JKWCIUIEE W BO3MOXKHOCTHIO TIEpe/ladyd 1O KaHajgaM CBS3H.
WNucTpymMeHT rpaduveckoro MporpaMMHUPOBAHMS HA IEPCOHAIBHOM KOMIIBIOTEpPE O00JiagaeT
HEOOXOIMMON MaTeMaTHKOHN I pacyeTa BceX TpeOyeMbIX BEIWYMH, a amnmaparHas rmiatdopma
MO3BOJISIET TOJAKIIIOYATh WCTOYHWKK TOKA, HAMPSOHKCHHSI MEPEMEHHOTO0 W TMOCTOSHHOTO TOKa B
3aBUCHMOCTH OT THUIIOMCITOJIHCHHS M HA3HAYEHUS TEPMHUHAIIA.

OcCHOBHBIC TEXHUYECKHE MAHHBIC U XAPAKTEPUCTUKH W3MEPHUTEIBHBIX KAaHAJIIOB OIMWCAHBI B
1.2.5u1.2.6.

1422 ®yuknuu P3A

B 3aBHCHMOCTH OT UCIIOJIHEHHSI B YCTPOMCTBE MOTYT OBITh pEaTM30BaHbl pa3InYHbIC PYHKITUN
P3A, omucanue KOTOPBIX MPUBOAMTCA B JIOKYMEHTE IMOJ KOHKPETHOE HCIIOJIHEHHE YCTPOWCTBA
AUNIIB.656122.011-XXX PDO2.

YcrpoiictBa 001a1al0T HEOOXOAMMBIM TEPEYHEM OCHOBHBIX M pe3epBHbIX (yHkumii P3A
CUTHAJIM3allMd W yOpPaBJIEHUS HJIEMEHTAaMH CTaHIUMA U ToACTaHUMM, Takux kak JIOII,
TpanchopMaTopsl, aBTOTPAaHCPOPMATOPHI, PEAKTOPHI, T€HEPATOPHI, IIHUHBI, ONIMHOBKH, Oarapen
CTaTUYECKUX KOHJCHCATOPOB, PAa3bEIUHHUTEIN W JPYyrue OOBEKThI SHEPTETHKH HaANpsHKCHUEM 6-
750 kB Ha OCHOBE CIIETYIOMUX OCHOBHBIX (DYHKIIHIA:

- muddepeHmanbHO-(Ga3Has 3alluTa;

- muddepeHnManbHas TOKOBas 3alllUTa PacHpeIeSIEHHBIX OOBEKTOB C HCIOJIb30BaHUEM
ONTHUYECKOTO KaHajla CBS3U,

- HampaBJICHHAs BHICOKOYACTOTHAS 3aIlUTa;

- JIUCTaHI[MOHHAs 3aIUTa;

- auddepeHmanbHas TOKOBas 3aIlNuTa;

- TOKOBBIE 3aIUTHI;

- 3aluTa ¥ aBTOMAaTHKA ¢ KOHTPOJIEM HANPSDKEHUSI, YaCTOTHI M MOIIHOCTH;

- aBTOMAaTHKa YIPABJICHUS BBHIKIIOYATEIIEM;

- aBTOMAaTHKa MOXKapOTYLICHHUS;

- OJIOKMpOBKA U YIIPABJICHUE PA3BECIUHUTEIISIMA U JIP.

Paspaboransl  HeoOXoAumble  (QYHKIMH JUIA  peaju3allid  KOMIUIEKCa  JIOKadbHOH
MIPOTUBOABAPUITHOM aBTOMATHKH.

1.4.2.3  JIuckpeTHbIE BXOJbI

JIucKkpeTHBIE BXOJIbI TpEAHA3HAYCHBI I TNpueMa W O00pabOTKM BHEIIHUX CHTHAJIOB
ornepaTUBHBIX 1eneld. OCHOBHbIE TEXHHYECKHE JAHHBIE U XapaKTePUCTUKH TUCKPETHBIX BXOIOB
npuBeaeHb B 1.2.7.

[Tpu moMoIIM CEPBUCHOTO MPOTPAMMHOTO 00€CTIEUeHUs OCYIIECTBISIETCS Ha3HAU€HUE BXO/IOB,
TO €CTh ONpeE/CIICHHbIC BHYTPEHHUE MEPEMEHHBIC MOTYT IMOJIydaTh CBOE JIOTHYECKOE 3HAYCHHE B
COOTBETCTBHUH C COCTOSTHUEM HA3HAYEHHOTO AUCKPETHOTO BXO/A.

1.4.2.4  BrexogHsie perne

Jns BbIIaYM JIMCKPETHBIX CHUTHAJIOB BO BHEIIHIOK II€Tb MPEIyCMOTPEHBI BBIXOJIHBIE
JeKTpoMarHuTHeie peiie. OCHOBHBIC TEXHHYCCKHE JAHHBIC M XapaKTEPUCTHKH BBIXOJTHBIX peie
ormcansl B 1.2.8.

[Ipy TIOMOIIM CEPBHCHOTO MPOTPAMMHOIO OOCCIICUEHHUSI OCYIISCTBIISICTCS Ha3HAUYCHUE
BBIXOJHBIX pelie, TO €CTh IMOJYYCHHBIE B pe3ylbTaTe JIOTHUECKUX TMpeoOpa3oBaHUil 3HAUYCHUS
CUTHAJIOB BBIBOJATCS Yepe3 «CyXHe» KOHTAKTHI BO BHEITHUE ONEpaTHBHBIC IeNU. BBIXOHOE perre
«HeucnpaBHOCTEY» HE KOHDUTYPUPYETCSL.

1.4.25 CseronnomHas HHIUKAIUA

st oToOpakeHHsI TEKYIIEr0 COCTOSHHS YCTPOWCTBA Ha JIMIEBOW NaHenu (mpuioxeHue b)
npeaycMotpenbl 38 cBeromuonoB, Tpu u3 koropeix ([IMTAHUE, TECT, HEUCIIP) c
(UKCUPOBAaHHBIM Ha3HA4YeHUEM U 35 cBeToM00B (32 cBeTOAMOAa O0IIero Ha3HAUCHUS U TPH IS
WHIMKAITAN YIIPABJICHHUS BBIKIIFOYATEIEM) C BO3MOXHOCTBIO KOH(PUTYPUPOBAHHS. PeXUMBI pabOThI
CBETOJIMOJIOB OIKCaHbI B Ta0mwmie 1.13.
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Tabnuma 1.13 — Pexumbl paboThl CBETOIMOIOB

HaunmenoBanue Pexum

Pexxum paboThl ycTpoiicTBa
CBETOAMO/A | CBEYCHUS

I[TUTAHUE 3eneHbll | [logaHo HanpsKeHUe NUTaHus yCTPOKWCTBA

TECT 3€JICHbI | YCTPONCTBO B PEKUME TECTUPOBAHHUS COTJIACHO 2.6
. | OOHapyxeHa YCTOWYWBAas BHYTPCHHSS HEUCIPABHOCTh CHCTEMOM
HEUCIIP | xpacHbiif Py M yIp p
CaMOJANarHOCTUKHU
OTK Y KpacHblii | Beikimioyarens  oTkiroueH — (ycTaBKaMu — BbIOMpaeTcsl  IIBET,
3€JICHBIA | IPOTHBOIIOIOXKHBIN 1BeTy cBeTouoaa BKJI)
BKITY 3eneHblid | Beikimrodarens — BKIOYeH — (yCTaBKaMu — BBIOMpAeTCss  IIBET,
KpaCHBIH | MPOTHBONOJIOXKHBIN 11BeTY cBeToanoaa OTKII)
JKenTeld | Pydnoe ABJIEHHUE BBIKJIIOYATEISIMU BKIIFOYEHO
MECT VIIPY FITOE JTP

BBIKJIIOUCH Py‘lHOG YIIPaBJICHHUEC BBIKIHOYATCIIAMU OTKJIFOUCHO

O61uero KpacHbli | Pexxumpl  paboOTBl  CBETOAMOJOB TpHU IIOMOLIM  CEPBHUCHOIO
HA3HAYCHHS? | 3eNeHBI | POrPAMMHOIO 0GECICUCHHs

1) CBeTOAMOIBI C BOIMOXKHOCTHIO KOHMDHTYPHPOBAHHS

2 CpeToamMombl ¢ BO3MOKHOCTBIO KOH(UTYPUPOBAaHUS, Ha3HAYEHHE CBETOJMOJOB MPHUBEACHO IS
TUTIOWCITOTHEHHUH ¢ aBTOMATHUKOW yIIPABICHUS BBIKITIOUATEIIEM

[Tpr moMoImM CEepBUCHOTO MPOTPAMMHOTO O0ECIEUYEeHHUs] MPOU3BOIUTCS KOH(UTYpHUPOBAHHE
CBETO/AMO/I0B 00IIero HazHaueHus (32 OBYLBETHBIX CBETOAMOJA) B ABYX pEKHMMax CBEUEHHs Ha
pa3MYHbIE JJOTHUECKUE CUTHANBI. Ha KaKIplil pe)kKUM CBEUSHHSI CBETOIMOa MOKHO 3aBECTH OJIUH
JIOTMYECKUI CUTHAJI, TAKUM 00pa3oM, MaKCUMaJIbHOE KOJMYECTBO 3aBEJCHHBIX CUTHAJIOB 64.

MOXHO CKOH(QUIYypUpOBaTh pPEXUMBI pPabOThl CBETOAMOJOB OTOOPAXKEHUS IOJIOKEHHS
BBIKJIIOYATENICH, KOTOpPBIE HCIONB3YIOTCS TPU BBIMOJTHEHUH (YHKIHMHA aBTOMATHUKH YIPaBIICHUS
BBIKJIIOYATEJIEM.

CBeToIno/1 BKITFOYAETCS B PEKUME MEPUOTNIECKOTO CBEUCHHS C YePEJOBAaHNUEM [IBETA!

- IPU HAJIMYUU CUTHAJIA, NMPUBSA3AHHOIO K JIBYM PEXUMaM CBEUEHHs OJHOIO CBETOAMOA
OJTHOBPEMEHHO);

- IpU HATUYUU OOOMX CHTHAJIOB, MPUBS3aHHBIX K Pa3HbIM pPEXHMMaM CBEUEHHs OJIHOTO
CBETO/IMO/IA.

B Onoke umeercss BO3MOKHOCTh MHBEPTUPOBAHUS BXOJHBIX JIOTMYECKMX CUTHAJIOB H
(buKcan COCTOSHHSI CBETOAMONA B OJHEProHe3aBUCHUMOM mamstu. [lpm momaye HampspKeHUs
MUTAHUS CBETOAMO/IbI BO3BPAILIAIOTCS B COCTOSIHUE, 3aUKCUPOBAHHOE IO OTKIIIOYECHUSI.

Copoc coctosiHus 3aUKCUPOBAHHBIX CBETOAMOIOB MOXKET MPOU3BOIUTHCS KHOMKOM «COpocy
Ha JIMLEBOW MaHeNu TepMHHAaja, CUTHAJIOM Ha JUCKPETHBIM BXOJ TEpMHUHAlA WJIM KOMaHJOW U3
aBTOMATH3MPOBAHHOW CUCTEMBI YIIPABIICHUS 110 KaHAJIAM CBSI3H.

Ha3nauenne mnporpaMMHpyeMBIX CBETOAMONOB OJOKa HWHAMKALMK TPEACTaBICHO B
AUIIB.656122.011-XXX PD3. CocraB, HaUMEHOBAaHHE W Ha3HAYEHHE CUTHAJIOB, BBIBOJAMMBIX Ha
CBETOAMO/IHYIO HHAMKALMIO, MOTYT OBITh HM3MEHEHBI, €CIH 3TO HEOOXOAMMO Ul pealu3aluu
KOHKPETHOTO TIPOEKTA.

1426 VYnpasineHue TEpMHUHAIOM

Ha nuneBoit maHenu, npuinoxeHue b, mpeaycMOTpeHBl 4YeThlpe KHOIKM MEPEMEIIECHHsS I10
MEHIO, JIB€ KHONKM TMOATBEPXKICHUS M OTMEHbl KOMaHJ, JB€ (YHKIHMOHAJIbHBIC KHOIKH, TPH
KOHQHUTYpUpyeMble KHOIIKH, JBE W3 KOTOPHIX IpeIHa3HAYEHBI, KaK TPABWIIO, ISl YIPaBICHHS
BBIKJIIOUaTesIeM M ojaHa i cOpoca curHanmusanuu. [lompoOHee Ha3zHaueHHE KHOIOK
MOJTb30BATEILCKOTO MHTEpdeiica omucano B 2.5.2.

1.4.2.7  OcuumnorpadgupoBanue

B cocraBe ycrpoiictBa peanu3oBaH (YHKIMOHATBHBIM MOIYNb OCHWIIOrpadupoBaHUS
aBapUIHBIX PEKUMOB, IPEIHAZHAYCHHBIH [T 3aIIMCH aBApUITHOTO peXXMMa C LIEbIO MOCIIEAYIOIIEro
aHanmu3a. [Ipy MOMOIIM CEPBHUCHOTO TPOTPAMMHOTO OOECHeueHHs 3aJaloTcs TapaMeTphl
ocumiorpaga, Kotopsle npuseneHs! B Tadbaune 1.14. Boamoxkna HacTpoiika 10 29 ycnoBuii mycka
yTeM BBIOOpa IMyCKOBBIX CHTHAJIOB. [IpeIycMOTpeHO YeThIpe THITa pekuMa ITycKa ISl KaKIO0To W3
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MyCKOBBIX CHUTHAJOB, KOTOpble mpuBeneHbl B Tabmmie 1.15. VcrpoiicTBo (ukcupyer NpUYUHBI
MycKa, KOTOPbIE MOTYT OBITH MPOCMOTPEHBI KaK Yepe3 IMOJIb30BATeIbCKH HHTepEHc TepMHUHANA,
TaK U C IIOMOIIIBIO CEPBUCHOTO MTPOTPAMMHOTO O0ECTICUeHUsI.

Emkocth ocumiutorpada 3aBUCHT OT KOJMYSCTBA 3alMCHIBACMBIX CUTHaIOB. Kaxmas wu3
OCIHMJUIOTPaMM MOKET UMETh JIUTEIILHOCTh M YaCTOTY AUCKPETU3allNHY, yKa3aHHbIe B Ta0mmie 1.14.
B ocumutorpade peanm3zoBaHa aBroMarHyeckas (QyHKIHs apXuBaluu. MakcuMabHas cCyMMapHas
JUTUTEITHHOCTh XPAHUMBIX OCHIIUIOrpaMM cocTaBisieT He MeHee 400 ¢ mpu 4acToTe TUCKPETH3AIUN
1000 I'm u He menee 200 ¢ mpu yactore auckperusamuu 2000 ['. MakcumanbHOE KOJUYECTBO
XpaHUMBIX ocuiuiorpamm — He 6osee 200. 3anuch OCHIIIIONPaMM OPTaHU30BaHA TaKUM 00pa3oMm,
YTO MPH MEPEHOJHECHUN CTHPACTCS caMas crapas OCLHuUIorpaMMma M Ha €€ MECTO 3aIlMChIBaeTCs
HOBas. [Ipy BBIIOJTHEHUH YCIIOBHIA ITyCKa aBTOMATHYECKH 3aIMCHIBAIOTCS BCE BXOAHBIC U BBIXO/IHBIE
JUCKPETHBIC CHTHAIBI M IMPUYHMHBI IycKa. Tarke oOecreyrMBacTCs 3aliCh BCEX H3MEPSICMBIX H
BBHIOpAHHBIX PACUETHBIX BEIMYUH U 10 256 JOIMOJHUTENBHBIX JIOTHYECKUX CHTHAIOB, COCTaB
KOTOPBIX 337aeTCsl MPU KOH(PUTYPUPOBAHUH JIOTUIECKON YaCTH.

Tabnuma 1.14 — [Mapamerps! ocimiuiorpada

[TapameTp I[HaHa30£I Onpcane
(orobpakenne Ha MUM) 3HAYCHUM
Bpemss  mpenpexxuma | (100-5000) mc | JIUTeNBHOCTh 3alMCH MPEALISCTBYIOMIETO PEXHUMa
(ITpenpexum) mar 100 mc (10 BOSHUKHOBEHHSI YCIIOBUSI ITyCKa)
Bpemss  moctpexxuma | (500-5000) mc | JIUTENBHOCTh 3alMCH IOCICABAPUHHOIO PEXHUMa
(IToctpexum) mar 100 mc (mocye mpomnaaHusl yCIOBUs ITyCKa)
Makcumanpias - | (1000-10000) mc | MakcumalibHast JUINTEIbHOCTh 3anucu
TENBHOCTh  PEXHMa ociyuiorpaMM. He MokeT OBITH MEHbBIIE CYMMBI
(Makc.uuT-Tb) napametpoB «Ilpeapexum» u «IlocTpe:kum»
Yacrora 1000, 2000, YacTora BEBIOOPOK CUTHaIA
4000 I'rg
Tabmuma 1.15 — Pexumsl mycka ocipuiorpada
Tumn myckoBOro curHana XapaxkTepucTHKa
Curnan,  3anyckaromiuil | JITUTEIbHOCTh  OCHMJUIOTPAMMbI  ONpEIENseTcss  BETUYUHOU

ociimuiorpad mo  dakry | mapamerpoB  3ammcu  «IIpeapexum» u  «IlocTpekum»
U3MEHEHHUs CUTHAJIA (pucyHok 1.4, a)

Curnan,  3amycKarooIun
ocumiorpag mno  dakry
BO3HUKHOBEHHS CHTHAJIA
Curnan,  3amyckaromui
ocumiuiorpagp mo  (akrty
MIpoNaJIaHus CUTHAJa

Curnau, 3anyckatromui | [IpenenbHas — WIATENBHOCTh  OCHMJUIOTPAMMBI  ONPEAECIAETCS
ocuuiuiorpadp  Ha  BCIO | BETMYMHON mapamerpa «Make. MIMT-Th». Eciu niauTensHOCTD
MPOJIOKUTEIIBEHOCTh MyCKOBBIX ycioBHi Oonee «Make. AJMT-Th», TO 3aIUCh
CHUTHana OCIIWJUIOTpaMMbl  3aBepuiaercs. Ilpu mpomagaHuM  MyCKOBBIX
YCJIOBHM 3alMCBIBATCS JOTIOJHUTEIbHAS OCIHUJUIOTpaMMa, JJIMHA
KOTOpPOM  OmpeAensercs  BEIMYMHOM  MapaMeTpoB  3aluCH
«IIpeapexum» u «IlocTpe:xxkum» (pucynok 1.4, 6)

Anroput™m paboThl ocumiuiorpada Mpu pa3HbIX peXHMMax IMycka CXEMaTHYHO IOKa3aH Ha
pucynke 1.4.

[Ipy mosiBNEeHNM cUTHaia IMycka Mo (akTy HW3MEHEHMs, BOSHUKHOBEHUS WJIM MpOMaJaHus
CUTHajJa B INaMATb 3alUCHIBAETCS NPEAIIECTBYIOIIMN PEXUM, JIUTEIBHOCTh KOTOPOIO 3ajacTcs
napamerpom «llpeapesxum». Ilocie okoHuaHuss mycka ocuuWuiorpaga 3amuch pexUMa
IIpoJoJDKaeTcss Ha BpeMs, 3afaHHoe mapameTpoMm «lloctpemxum». J[IUTENBHOCTh 3alMCH OIHOM
OCLIMJJIOTPAaMMBI OTIpEAENsieTCsl BeTnYrMHON mapameTpos 3annucu «lpeapexum» u «IlocTpexum».
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[Ipy mosIBICHWM CUTHAJAa JUIMTEIHLHOTO IMyCcKa B IMaMATh 3alMCHIBACTCS OCIHIUIOIPaMMa,
paBHas TO JUIUTEIBHOCTH Tapamerpy «Makc. MJuT-Th». [Ipu UIMTENBHOCTH peXuMa,
MpeBbIIaroe mapamerp «Make. JJIMT-Th» 3alUCBHIBACTCS JTOTIOJHUTENbHAS OCHUILIOTpamMma,
paBHasl 1Mo JUIUTEIbHOCTH cymMMe napameTpoB «IIpeapesxkum» u «IlocTpesxxkum» (pucyHok 1.4, 6).

Harpysounbii ABapUIHBIN PEKUM
PEXUM

AL\
~ o\

[
IIpenpexum TToctpexum

K

v

[Myck ocuuutorpaga

v

~

JUTNTENBHOCTh OCHMIIIIOTPAMMBI
a) Myck 1o (hakTy U3MEHEHHsI, BOSHUKHOBEHHSI, MPOIIaIaHuUs

Harpysounstit pexxum ABapuifHBINA PeKUM

N N N N N
~ U U

v

U

IIpenpexxum IIpenpexum | IToctpexum
Makc. nauT-Th x

IMyck ocuuutorpaga

v

\
N JlmuTensHOCTH
ocumutorpaMMbl N+1

JnurensHOCTH ocnmiorpaMmst N

0) IIMTETBHBIN MyCK ocimiuiorpada
Pucynox 1.4 — Anroputm paboTsl ocimuiorpada

Boirpy3ska 3amucaHHBIX — OCHHIIIOTpaMM — ocyliecTBisiercss ¢ mnomombio ACY  wm
CMELUAITU3UPOBAHHOTO MPOrPaMMHOI0 obecredeHus. Takke MMeeTcs BO3MOXKHOCTb CUMTBIBAHUS
ocIuiorpaMM 1o mpotokony FTP. Jlns mnpenBapuTensHOTO H  TOCIEAYIONIETO aHaln3a
OCLIMJIJIOTPAaMM MO>KET MCIIOJIb30BaThCs (PYHKIUS MOIyYEHHs OTYeTa O 3allMCaHHOMN OCIMIIOrpaMMe
C MOMOIIBIO TYHKTa MEHIO BBICTpBIi MPOCMOTP, B KOTOPOM COJIEPXKUTCA KpaTKas MHPopMaus o
BPEMEHHU ITyCKa, [UINTEIIbHOCTH OCLIIIOIpaMM, IPUYMHAX MTyCKa, UCIIOJIb3YEMbIX YCTaBKax U Jp.

1.4.2.8 Perucrpanus

B coctaBe ycTpoiicTBa pealn30BaH perucTpaTop COOBITHM, MpeaHa3HaYeHHBIH A (PUKCaUH
METOK BPEMEHH NpW H3MEHEHUH Jorndeckux curHanoB m3 «0» B «1» wm Haobopor s
MoCJeIyIoIero ananusa noseneHus 3amut, MO. ToyHOCTh MeTKH BpeMeHH — 1 Mc.

MaxkcumanbsHasi eMKocTh peructparopa cocrasiser 1000 coObrtuii, coxpansembix B [13V.
XpaHeHue COOBITMI OpPraHW30BaHO TAaKUM OOpPa3oOM, YTO MpPHU MEPENOJHEHHH CTHUPAETCS CcamMoe
CTapoe COOBITHE U Ha €ro MECTO 3amuchiBaeTcsl HoBoe. ObecrneunBaeTcsl perucTpanus He MmeHee 256
JIOTHYECKUX CHUTHAJIOB, COCTaB KOTOPBIX 3aJaeTCsi NMPH IOMOIIM CEPBHCHOTO IPOrPaMMHOIO
o0ecrnieueHus.

Bee coObiTHs 1 MX METKM BpeMEHH MOTYT ObITh IpocMoTpeHbl Ha MUM TepmuHana, Bce
coOpiTuss MoryTr mnepemaBatbesi B ACY TII. Brirpy3ka >xypHama cOOBITHH OCYILECTBISIETCS C
MOMOIIIBIO CHEIMATU3UPOBAHHOTO MTPOrPAMMHOTO 0OecIieueHusl.

1.4.3 Tlepenaua nannabix B ACY TII

[Tepeuenp noaaepKUBaeMbIX B TepMUHaie uHTepdeiicoB cBa3u npusezeH B 1.4.1.7. TTopsaok
paboTel ¢ TepMuHaNoM 1o mHTepdeiicam cBs3u npuBeneH B AUIIB.505500-02 31 01 «bpecnep
MuKPA. PykoBoCTBO MONB30BATEN».
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[Tpu momoIM CEpBUCHOTO MPOTPAMMHOTO 00ECIIEYEHUS OCYIIECTBISIETCS KOH(UTYpUPOBaHHE
KOMaH]| TUCTaHIIMOHHOTO YIPaBiIeHUs. MaKCUMAJIBHOE YUCIIO YIPABIIAIOIINAX KOMaHa — 32 MIT.

[Tepeuens mapaMeTpoB U coObITHiA 11t mepeaaun JaHHbIX B ACY TII 3aBUCHT OT BBINIOJIHEHUS
KOHKPETHOT'O IPOEKTa ((PyHKIMOHAIBHOM JOrMUECKOW CXEMbl) U MCIOJIb3YeMbIX (YHKIMOHAIBHBIX
6mokoB. CTaHAApTHBINA MEpPEeYeHb MapaMeTpOB JJIsl TUIOBOH (PYHKIMOHAIBHON JIOTUYECKOH CXEMBbI
dbopmupyeTcss Ha 3aBOJC-U3rOTOBUTENE MCXOJd M3 HaOopa (QYHKUMH 3aIIUT, aBTOMATHUKH,
HCIIOJIB3YEMBIX B 3TOM IIPOCKTE 51 IIPUBOJUTCS B COOTBETCTBYIOILLEM
AUNIIB.656122.011-XXX. XX PD2. Beibop mapamerpoB u ycTaBok, mnepenaBaembix B ACY TII,
MIPOU3BOINTCS HA dTare BoimoiHeHus rnpoekta B yactu ACY TII. [{ng HeTunoBoii (pyHKIIMOHATBHOM
JIOTMYECKOW CXEMbl WJIM CXEMbl, IOJBEprileiicsi M3MEHEHUSIM B XOJ€ IyCKOHANaJO4HbIX pPadoT,
[IepeyeHb apaMeTPOB 3a1aETCsI HEMOCPEICTBEHHO BO BPEMsI IyCKOHAJIaJOUHBIX PaloT.

IIpumeuanue — [lepedens napameTpos, nepenaBaeMbeix B ACY TII, mpegocTaBisercs mo 3ampocy.
1.4.4 CepBucHoe nporpaMMHO€E 00€ecIieUeHHE

1441 IIporpammMHo-TexHuueckuil kommiekc MuKPA npennasnauen ams:

- MOHUTOPHMHIAa TEPMUHAJIOB, YCTAHOBJICHHBIX HA SHEProOOBEKTE;

- TpocMOTpa W 3ajgaHus (PEJaKTHPOBAHMSA) YCTABOK, (PUKCAIIMA W3MEHEHHs YCTaBOK H
cpaBHEeHMs (DailIoB YCTAaBOK;

- CUMTBIBaHUS M MPOCMOTPAa  OCHWJLIOTPAaMM, OCYIIECTBJICHUS pPYYHOTO  ITyCKa
ocuuiiorpaga, U3MEHEHHs MapaMeTpoB ocLuiorpada,

- MOHHUTOPHMHTA CHTHAJIOB (TIPOCMOTpa TEKYIINX JAHHBIX), JUATHOCTUKH KaHAJIOB CBSI3U C
YCTPONCTBAMH;

- CUMTBIBaHUS M IMPOCMOTPA )KypHAIA PETUCTPAIIMU COOBITHIA;

- KOH(QUIypHUpOBaHMS CHUTHAJIOB Ui JIUCKPETHBIX BXOJOB, BBIXOJIOB, CBETOIUOJIOB,
ocuuiuiorpada, perucrpaTopa CoObITHH.

Onucanue  paboOTBl € NPOrPaMMHO-TEXHHUYECKUM  KOMILJIEKCOM  IPUBEIACHO B
AHNIIB.505500-02 31 01 «bpeciep MuKPA. PykoBOJICTBO TIOJIB30BATEIISI.

1.5 CpeacrBa usMepeHusi, HHCTPYMEHT U MPUHA/IJIEKHOCTH

[lepeuenr o0OOpyHAOBaHUST W CPEICTB M3MEPEHUsS, HEOOXOAMMBIX IS TMPOBEICHUS
JKCIUTyaTallMOHHBIX IPOBEPOK TEPMUHAIIA, IPUBEIEH B IPUIIOKEHUHU .
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2 Yka3zaHus 10 IKCIJIyaTauuu

2.1 DkenjiyaTaliioOHHbIE OTPAHUYEHUS

2.1.1 DkcmutyaTarust 1 0OCITY)KMBaHHE YCTPOMCTBA JIOJDKHBI TPOU3BOAUTHCS B COOTBETCTBHH C
«[IpaBunamMu TEXHUYECKOTO OOCITY)KMBAaHUSI YCTPOWCTB pEJICHHON 3aIIUTHI, 3JIEKTPOABTOMATHUKHU,
JTUCTAHIIMOHHOTO YIPABJIICHUS W CUTHAIM3AIMK JJEKTpocTaHmuil u moxactanmuii 110-750 kB,
HacTosmuM PO npu 3HaUSHHSIX KIMMaTHYeCKuX (PaKTOpOB, yKa3aHHbIX B 1.2.2.2.

Bo3moxxHOCTE pabOThl  YCTpPOWCTBAa B YCJIOBHUSX, OTJIMYHBIX OT YyKa3aHHBIX, [OJDKHA
COTJIACOBBIBATHCS C TPEAIPHUITHEM-ACPKATEIEM TTOJTMHHUKOB KOHCTPYKTOPCKON TOKyMEHTAIlUU 1
C IPEANPUATUEM-U3TOTOBUTEIIEM.

2.1.2 YcnoBus dKCIUTyaTalldd B YacTH BO3JACHCTBHS MEXaHUYECKUX (DAKTOPOB TOJIKHBI
COOTBETCTBOBaTh TpeOoBaHusM 110 1.2.2.4.

2.2 HOI[FOTOBKa K pa60Te 1 BBO/ B KCILJIyaTanuro
2.2.1 Meps1 6e30macHOCTH

2.21.1 [Ilpm okcrulyaTallud U TEXHUYECKOM OOCIY)XHBaHHHM YCTPONCTBA HEOOXOIMMO
PYKOBOJCTBOBaThCs «MeX0OTpacaeBbIMU MIpaBUIIaMU IO OXpaHe Tpyja (mpaBuiaamMu 0€301aCHOCTH)
IpU IKCIUTyaTallil 3JIeKTPOYCTaHOBOK», «[IpaBmia TexHMKH O€30MacHOCTH NPH AKCILTyaTalliu
3JIEKTPOYCTAHOBOK MOTpeOUTENEI», a TAK)Ke TpeOOBaHUSIMU HacTosIIero PO.

2.2.1.2 MonTtax, o0CIyXKHMBaHHE M KCILTyaTallll0 YCTPOMUCTBA pa3peuiaeTcsi MpoOU3BOAUTH
JIMIIaM, TPOIIEAIINM CIEIHATBHYIO TIOATOTOBKY.

2.2.1.3 BoleMKky 0JIOKOB M3 TepMHHalda M UX YCTAaHOBKY, a Takke pabOThl Ha pa3zbeMax
TEepPMHUHAJIA CIIEAYET MPOU3BOAUTE MPU 00ECTOUCHHOM COCTOSTHHH.

2.2.1.4 Tlepen BKIIOYEHHEM U BO BpeMs pPaOOTHI YCTPONCTBO AOKHO OBITH HAJIEKHO
3a3eMJICHO Yepe3 3a3eMIISIFOINNI BUHT, PACIIOJIOKEHHBIN Ha 3a/IHEH MaHeIN C KOHTYPOM 3a3eMJICHHS
(KOPIIYCOM stueifikn, mKada) MeIHBIM POBOIHIKOM CEUCHHEM He MeHee 4 MM? HanboIIee KOPOTKHM
yTeM.

2.2.2 BHenHuit ocMOTp

2.2.21 YmnakoBaHHBI TEpMHHAN IIOCTaBUTh Ha TOPU3OHTAIBHYIO IOBEPXHOCTH,
PYKOBOJICTBYSICh MaHUIYJISILIMOHHBIM 3HAaKOM «Bepx». PacrnakoBaTh M yOennuThCS B COOTBETCTBHU
conepxumoro ¢ AUIB.656122.011-XXX TIC.

2.2.2.2 TlpousBecTu BHELIHUI OCMOTp TepMUHAJA, YOSIUTHCSA B OTCYTCTBUM MEXaHUYECKHX
MOBPEX/ICHUI, HApYIIEHUS TOKPBITUH, KOTOPbIE MOTYT NPOHM30WTH TpPH TPAHCIIOPTHPOBAHUU.
[TpoBepuTh HATMUKE U LETOCTHOCTh MAPKUPOBKH.

2.2.2.3 TIlpm oOHapyXeHHH KaKHX-JIHOO HECOOTBETCTBHUI WM HEHCIIPABHOCTEH B
000pyZI0BaHUM HEOOXOJUMO HEMEAJICHHO MOCTABUTh B U3BECTHOCTD MPEANPUATHE-U3TOTOBUTENb.

2.2.3 YcTaHOBKA U HOIKJIIOUYEHUE

2.2.3.1 TabaputHble U YCTaHOBOYHBIC pa3Mephl MPHUBEIEHBI B NMpHIIOKeHUH b. 3akpenuTsb
TEPMUHAII IO MECTY YCTaHOBKH.

2.2.3.2 TloacoeanHUTH 3a3eMIISIOIINI TPOBOAHUK cornacHo 2.2.1.4.

2.2.3.3 BbINOTHUTH TOAKIIOYCHWE TEPMHUHAIA COTJIACHO YTBEPXKICHHOMY TIPOCKTY B
COOTBETCTBUM ¢ YyKazaHusaMmu Hactosmero PO u AUIIB.656122.011-XXX P32. Coeaunenue
BBITIOJIHATH IPOBOAAMHU B cooTBeTcTBHH ¢ 1.3.1.4.

2.2.4 BBOJ B 9KCILTyaTaIHIO

2241 TepmuHam mpu TOCTaBKE 3aKa3uWKy HMEET 3aBOJCKHE HACTPOHKH, KOTOpEIE
SBIIAIOTCS] TUMIOBBIMU. [IpH BBOJIE TepMHHATIA B AKCIUTYaTAIHIO MMPOBEPSIOTCSA €ro HACTPOUKH U MPHU
HEO0OXOIMMOCTH M3MEHEHHS TTApaMETPOB OT THITOBBIX IMPOW3BOJINUTCS UX HACTPOWKA B COOTBETCTBUU
c2.3.

2242 Jlngs BBOJAa B OKCIUTyaTallMi0 TEPMHHAJIA HEOOXOJUMO BBITOJHUTE PabOTHI,
yKa3aHHbIe B Tabuuiie 3.2 7Sl IPOBEPKHU MPU HOBOM BKITFOUSHUH.

[Tpu oTrpy3ke TepMHHAIa B COCTaBe MKada MPU HOBOM BKJIIOYCHHH IMPOBOJIAT PAOOTHI 1O
MpoBepKe mKada Mo MpuiaraeMoi SKCIUTyaTallHOHHOW TOKYMEHTAIUH.
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2.3 Hacrpoiika npasB gocTyna

[Ipumeuanne — JlanHast pyHKIIMS peann3oBaHa ¢ BEPCUH MPOIIUBKY TepMuHana 2.12.

AUIIF.656122.011 P31

2.3.1 Jlna peanuzanuul CAaHKIIMOHUPOBAHHOTO JIOCTyNa K (PYyHKIUSAM TEPMHHAJIA OMPEICICHBI
IPYIIBl IIOJIB30BATEIECM C PpAa3jIMYHBIMU IIpaBaMM JOCTyIa, I[EPEYEHb KOTOPBIX IIPUBEIEH B

Tabimre 2.1.

Tabmuua 2.1 — ['pynmsl nmons3oBaresei

¢ysnkuuu. ComepiKUT TOJIBKO OJHOTO
TI0JTb30BaTEI

Haumenosanue [Tonw3oBarens rpymn-| 3aBoJCKON
Onucanue rpynmnsl
TPYIIIbI IIbI 110 YMOJIYAHUIO napoJb
«bpecnep» ['pynna ans ucnonb30BaHUs CIELHa- «bpecnep» *
JUCTAMM  TNIPEANPUSATUSA-U3TOTOBUTENS
IpU TPOBEACHUU CEPBUCHBIX PaboOT U
ap.  ComepXuUT  TOJBKO  OJIHOTO
M10JI30BATENS
«Anmunuctpartop» | ['pynna, npenHasHadyeHHas 1 BBOJAA | «AJIMUHHCTPATOP» admin
U yJaJIeHUs MOJb30BaTeNel B rpyImax
«P3A», «OmnepaTUBHBI HEpPCOHADY,
«I'octn»
«P3A» ['pynma, oOecneunBaromas (QyHKIUN «Crnenmamuct» 1
oOciyxuBatoieMy rnepconainy P3A wu
HaJaa4uKam
«OnepaTUBHBIN I'pynmna, oOecneunBaromas (QyHKIUH «PaboTHUK» 1
[IEpCOHAID onepatuBHOro nepconana. Conepkur,
KaK MUHUMYM, OJIHOTO MOJIb30BaTEIs
«"ocTm» ['pynma, obecneynBatomas 0Oa30BbIe «l"ocTb» —

* HOCTyHCH TOJIBKO CHCUATUCTY NPCATTPUATHA-U3ITOTOBUTCIIA.

2.3.2 Pacrnipezenenue npas 0CTyma K GyHKIUSIM TEPMHUHAJIA TTPUBEJECHO B Tabmuie 2.2.

Tabmuua 2.2 — [IpaBa goctyna K GyHKIUSIM

®Oyunkiuun NUM

COpoc cBeToanoiHOM HHAMKaIMU KHOMKOM «Copocy (2.5.2)

+
|

+
+
+

Ncnons3oBanne kHonok « BKJI», «OTKJI», GpyHKIMOHATBHBIX KHOIOK
(«K1», «K2», ...., «<KK10») (2.5.2)

+
I

OumcTKa CIIMCKa COOBITHI perucrparopa coobrTwii (2.5.6)

Oumnctka ocruiorpamm (2.5.7)

Pyunoii myck ocuimmnorpada (2.5.7)

(2.5.11)

PenaktupoBanue/akTuBanus/co3ianue/y1ajaeHus TPy yCTaBOK

|+ [+
|

[+ [+
|
|

Bb160p KOHTpOBHOTO BbIXOAA (2.5.12)

+
|

pexuma (2.5.12)

Bri6op pexuma Tect/PaboTa, n3MeHeHHE TapaMeTPOB TECTOBOTO

+
|

Jlnarsoctuka cBeToano 0B (2.5.13)

Jlmarsnoctuka anmapatdoi gyactu (2.5.13)

Hactpoiika nopToB cBsi3u (2.5.14.1)

Ycranoska Jlate/Bpemenn (2.5.14.2)

Hactpoiika MmeTo10B cuHXpoHu3auuu (2.5.14.3)

|+ ]+ |+
|

]
|
|

PenakTupoBanue monb3oBaTenei U naposein

— |+

[Tpumeuanne — B Tabauie Nconb3yroTes ClEAyIOIINE COKpalleH!si HauMeHoBaHuii rpynm: b — «bpecnepy,
A — «Anmunuctpatopy, P — «P3A», O — «OnepaTuBHblil nepcoHam», I' — «["octu».
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2.3.3 Ilpu 3arpy3ke TepMHHaJIa B CHCTEME yCTaHAaBJIMBAETCs MOJb30BaTeNb «l ocThb». BriOop
MOJIL30BaTEIs] MOKHO OCyInecTBUTh uepe3 MeHio Hacrpoiiku/ Hoctym (2.5.14.4) wnu yepes
JIMAJIOTOBOE OKHO, KOTOPOE TOSBISIETCS NPH TOMBITKE YIpaBieHUs (YHKIUEH, Ha BBIMOJIHEHHUE
KOTOPOM OTCYTCTBYET MpaBo JocTyna. JloOaBiieHHMe W yJIaJeHUE NOoJb3oBaTeled B Ipynmnax H
M3MEHEHHE UX MapoJiell MOYKHO OCYIIECTBUTH Yepe3 MPOrpaMMHO-TEXHUUECKUM Komiuiekc MuKPA
(1.4.4). Ceccusi TeKylIero IOJIb30BaTeNs 3aBEpLIACTCS HPU CMEHe Moib3oBarens yepes UM
(25.14.4) vnm aBTOMATHYECKU TPH BBIXOJE B OCHOBHOM 9KpaH M 10 MCTCYCHHUIO TalMayTa
HEaKTUBHOCTH.

2.4 HacTpoiika pejakTupyeMbIX IapaMeTPoB

2.4.1 YcTpoicTBO  SIBISIETCS CBOOOJHO KOH(MUTYPUPYEMBIM W HMEET HacTpauBaeMble
MapaMeTphl.

2.4.2 TepMuHan uMeeT CIEAYIONIUE BUIbI HACTPOCK, MpUBEACHHBIC B Tabmuie 2.3. J[aHHbIC
HACTPONKHU BBOJATCS Yepe3 MOIb30BaTEILCKHU HHTEp(Eeiic TepMHuHaa.

Tabnuma 2.3 — Buabsl HACTpoek TepMUHajIa

Hactpotika Penaktupyemsle mapameTpsl
[Tapamerpsl npucoequHenus | HomuHanbHbIE 3HAUSHMS TOKOB, HANIPSDKEHUM U IPYTUX U3Mepsie-
o0bekra (2.5.15) MBIX BEJIMYMH; ITAPAMETPhl H3MEPUTEIHHBIX TPAaHCHOPMATOPOB
[TapameTpsl cBsA3U (MHTEP- Be10op npoTokosa MOayIIs CBSA3U U TAPAMETPOB €ro padoThI
¢eiice cBs3m) (2.5.14.1)

[Tapamerpsl BpeMenu u nathi, | Jara, Bpems u UTC (MupoBOoe BpeMst 4aCOBOTO T0sICA)
METO]T CHHXPOHH3AINH

(2.5.14.2, 2.5.14.3)

2.4.3 KondurypupoBaHue mapameTpoB, MPUBEACHHBIX B Tabnuie 2.4, OCyIIeCTBISETCS Yyepes
CepBHCHOE IporpaMmMHoe obecnieueHue. M3menenue ycraBok 3amut (2.5.11), mapamerpos
ocruutorpada (2.5.7) u BeIOOp mapamMeTpoB B pexume TectupoBanus (2.5.12) moctymHo uepes
10JIb30BATEIbCKUN UHTEP(EC TEpMUHAIA.

Tabnuua 2.4 —ITapameTpsl U1t KOHQUTYPUPOBAHUS

OOBEeKT HaCTPONKHU Penaktupyemble mapameTpsl

VYcraBku 3amur BB0//BBIBOJT 3aIIIUT U BEIOOP PEXKUMOB PabOTHI 3alIUT (BEIOOD
TIOJIO’KCHUS HAKJIAJIOK), BBOJT YCTABOK

AHaI0rOBbIE BXOBI Bb160p HOMUHAJIBHBIX TOKOB TpaHC(HOPMATOPOB TOKA

JIVICKpETHBIC BXOJIBI KonmuecTBo, Ha3HaYCHHE, TPHUBSI3KA K alIIApaTHOMY BXOIY

JIMCKpeTHbIE BBIXOIBI KonnuecTBo, Ha3HaueHHe, MPHUBSI3KA K allapaTHOMY BBIXOTY

CBeToanO b KonmuecTBo, Ha3HAYCHHE, PEIKUM CBEUCHHUS

OcmmnorpadgupoBanue [TapameTtps! ocuusuiorpada, 3aaHue yCIOBUHM MycKa U PeKUMOB
paboThI, 3aJaHNe TUCKPETHBIX M aHAJIOTOBBIX CUTHAJIOB

Perucrpanus 3a/laHue JIOTUYECKUX CUTHAIIOB

TectupoBanmue [Tapametps! ocumiuiorpada, 3ajaHre JOTHIECKOro CUTHAlA

2.5 CTpyKTypa noJib30BaTe/ibCKOro uHTepeiica
2.5.1 Tomp30BarenbCKUi HHTEPGEHC

NYM noppaznensierca Ha ABe GyHKIIMOHATIbHBIE YAaCTH: MOYJIb HHTepdelica Moib30BaTes u
MOZYJIb CBETOAUOIOB.

Monyns nHTEepdeiica moap30BaTeNs NPEACTaBIAET CO00H OgyHanpasnennoe cpedcmeo Ces3u.
9TO 03HAYaerT, uTo:

- MOXET TpPOM30MTH COOBITHE, KOTOpPO€ OTpakaeTcs B IYHKTaxX MEHIO0  JUIS
nHGOPMHUPOBAHHUS OTlepaTopa o GakKTe, UMEBILEM MECTO U TPEOYIOIIEM ero BMEIIaTeNbCTBA;

- OIlepaTop MOXKET BBIBECTH HA DKPaH ONPECICHHbIE NHTEPECYIOIINE €T0 CBEACHUS.
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Monayns uHTEpdeiica moap30BaTessi COCTOUT U3 WHAMKATOPA U KHOIOK yrpaBieHus. Jucmei
oToOpakaeT WHPOPMAIMIO O TEKYIIEM COCTOSHHU OOBEKTa YIMpaBJICHHUs M CaMOTO TepMHUHAaja.
OcHoBy uHTep(elica TepMUHATA COCTABISIET MEHIO, UMEIOIIEee CTPYKTYpYy JepeBa, HABUTAIMS II0
KOTOPOMY NMPOM3BOJUTCS KHOMKAMH yIpaBieHus. KHOIKM MOTyT MMETh pa3InyHOE HAa3HAYCHHUE B
3aBUCHUMOCTH OT IOJIOKEHHUS B CTPYKTYPE MEHIO B MOMEHT UCIOJIb30BAHUSL.

CBeTOaMOAHBIN MOAYJIb MHIWKAIMU UMEET 10 38 cBEeTOnUO0B. Kaxaplii CBETOIMOI UMEET
HAaUMEHOBAHHE Ha JIMIICBOM TMaHEIM B COOTBETCTBUM C BHYTPEHHHUM Ha3HaueHHEM. Pexumbl
CBEUEHHS CBETOMOJI0B NpuBeeHbl B 1.4.2.5.

2.5.2 Ha3znaueHue KHOIIOK YIPaBJICHHS

Knomnka «C» (Cancel) umeeT aBe OCHOBHBIC (DYHKITUH:

- oTMeHa J1I000i onepanuy B JUaJOrOBOM OKHE;

- BBIXOJ M3 TEKYILEro pexXxuMa Win nepexol Ha 0ojiee BEICOKUN YPOBEHb JIEPEBa MEHIO.

Knonka «E» (Enter) BoimonHsieT cnenyromme GyHKINM:

- BXOJ B MEHIO 00Jiee HU3KOI'0 YPOBHS, YKa3aHHOE KypCOPOM;

- BBbINOJIHEHHE, KHOIKA IIOATBEPKIAET BBIIIOJHEHUE IEHCTBUS, YKa3aHHOTO Ha JIUCILIEE;

- NOATBep:KJAeHHe BBOJIA YNCIIOBBIX 3HAUCHUN U BBIOOPA AJIEMEHTA CIIUCKA;

- 1epexo/l B PeKUM OBICTPOTO PeaKTUPOBAHHS ITAPAMETPOB.

Kuonku «BiieBo» () u «BnpaBo» (P>) Ipou3BoIsiT:

- ObICTpoe INepeaBMKEHUE Kypcopa (depe3 deThlpe NYHKTAa WIM B KOHEIl CTPAHHUIIbI) IO
IIYHKTaM MEHIO Ha OJIHOM YPOBHE;

- IepeMelleHHe Kypcopa B TOPU30HTAIbHOM HAIPABICHUM B PEXHUME pPEJaKTHPOBAHUS
[apaMeTPoOB JUIsl CMEHbI AKTUBHOT'O 3HAKOMECTA.

Kuomku «Bepx» (A ) u «Buu3z» (V) UMeroT 4eTbipe QyHKITUH:

- [epeIBHKEHUE Kypcopa BBEPX, BHU3 10 IIYHKTaM TEKYILEr0 MEHIO Ha OJJHOM YpPOBHE;

- BbIOOp BapuaHTOB MOATBEP)KICHUS B TMAJIOTOBOM OKHE;

- HU3MCEHEHME 3HAUEHUs NapaMeTpa B PeKUME PEelaKTUPOBAHMS;

- IEepeKIIYeHue MeX1y HHOOPMAIIMOHHBIMU OKHAMH PEXUMa OKHUIaHUS.

Knonka «F1» npeanasnadeHa ajisi MpocMOTpa CHPAaBOYHOW WHGPOPMALKMU TIO ITYHKTY MEHIO
YeraBku u Tekyumii pexxum nonyyeHust nHopManuu o0 ONMUCAHUN YCTaBKU MIIM CUTHAJIA.

Knonka «F2» npennazHadeHa s ObICTPOro Imepexofa M3 SKpaHa pPEKUMa OXUJAHUS B
COOTBETCTBYIOIIEE MEHIO U PEXUM PACIIMPEHHOTO PENAKTUPOBAHUS.

Hasnauenue knomok «BKJI», «OTKJI» u «CBPOC» onpenensercss (QyHKIHOHAIBHON
norudeckor cxemoi. Knonku «BKJI», «OTKJI» npenHazHadueHbl, Kak IPaBUIIO, IS yIIPABICHUS
KOMMYTallMOHHBIM oOopynoBaHueMm (Bbikitouarenem). Knonka «CBPOC» mnpennHasHaueHa, Kak
MPaBUJIO, s cOpOCca CUTHAIM3ALUU TEPMUHAA.

[Tpumeyanne — OyHKINH KHOMOK MPUBEACHBI IS OTHOKPATHOTO UX HAXKATHSL.
2.5.3 Pexxum oxxumanus

[Tocne BKITIOUEHUS TEPMUHATA TIOJIb30BATEIbCKUN HHTEPHENC TEPEXOTUT B PEKUM OKUJIAHUS.
B sTtoMm pexxnme Ha quciiiee TepMUHANA MOOYEPETHO MEPEKII0YAIOTCS SKPaHbl, COAEPKAIIHUE:

- uwHbOpPMAIMIO O 3amHCcsIX ocuWwuiorpada: HOMEp TOCIETHEH 3amucH, JaTa U BpPeMs
3alucH, MPUYMHBI TyCKa,

- wHbOPMAIUIO O TIOCIETHUX COOBITHIX: KOPOTKOE HAaWMEHOBAaHWE CHUTHAIA, COCTOSHUE
(«0» mnmu «1»), nata u Bpems COOBITHS;

- uHpopmanmio o HeucnpaBHocTix: «BHUMAHHME!!! OILIMWBKA!», onucanue
HEUCTIPABHOCTH;

- wHGOPMAIHIO O TEKYIIUX BETUIHNHAX.

DkpaHbl OTOOpa)kaeTcsi TONBKO TIPH HAIUYUU COOTBETCTBEHHO 3amHCel, COOBITHIA,
HEUCTIPABHOCTEN, BBIOPAHHBIX BEMMYMH. [Ipy WX OTCYTCTBHHM SKpaHBl HE OTOOpakaeTcs. DKpaH,
coliepKaluii MHQPOPMAIIMI0 O HEHCIPABHOCTAX, WMEET NPUOPUTET, B CiIydae OOHApYyKEHUs
HEUCTIPABHOCTH — OTOOPAXKAETCS TOJIBKO ITOT dKPaH.

Ha xaxxmom skpaHe B BepXHEW 4acTH OTOOpakaeTcs jJara, Bpemsi, HOMEp aKTHUBHOW TPYIIIIbI
yCTaBOK («AKTHUBHAS TPYIITIa»).

28



AHIIB.656122.011 P31

Jucruiell ”HAMKAaTOpa NEPEXOIUT B HEAKTUBHOE COCTOSIHME, €CIIM B TE€UYEHUE 2,5 MUH €ro He
UCIOJIb30BaTh, INPU OJTOM OJKpaH TAaCHET M IEPEXOJUT B AKTUBHBIM PEXKHM IPU HaKATUU
MOJIb30BaTesIeM JTI000H U3 KHOMOK yIPaBICHHS.

[Tonp3oBarenbekuii UHTEp(EHC MEPeXOAUT B PEXUM OXKHMJIAHHUS uYepe3 5 MUH OTCYTCTBHS
YIPABJICHUS KHOIIKAMM.

2.5.4 MeH1o os1b30BaTeIbCKOT0 HHTEpdeiica

OCHOBHBIM CpPEICTBOM YIpaBIeHHS pabOTON TepMHHATIa U MONy4YeHHUS HH(GOPMAIUH O €ro
COCTOSIHUH SIBJISIETCS. MEHIO.

[Tepexox B rIaBHOE MEHIO U3 PEKUMA 0XKUJAHUS OCYIIECTBISICTCS HAXKaTUEM KHONIKU «E».

['maBHOE MEHIO, BKJIIOUAET CIEAYIOIIUE MYHKTHI:

- Tekyuwmii pexum (2.5.5);

- coObiTHs (2.5.6);

- ocummiorpad (2.5.7);

- IMarHOCTHKa BBIKJIrOYaTens (2.5.8);

- mapametpsl JuHuu (2.5.9);

- oruersl OMII (2.5.10);

- ycraBku (2.5.11);

- tecrupoBanue (2.5.12);

- aumar"octuka (2.5.13);

- Hactpoiiku (2.5.14);

- uHdpopmanus (2.5.15).

CocTaB MEHIO HMKECTOSIIIIETO YPOBHS 3aBHCUT OT TEKYILETO COCTOSIHUSI TEPMUHAJIA, & TIOTOMY
HEKOTOPBIE €ro MYHKTHI MOTYT ObITh HEIOCTYNMHBI. AKTHBHOE COCTOSHHE MEHIO MHIUIUPYETCS B
BEpPXHEU CTPOKE IKpaHa (Hampumep, «Y CTaBKu»).

B MeHI0 pa3nnuaroTcs HECKOJIBKO BUIOB SKPAHOB:

- CHHCOK ¢ BbIOOPOM (OOJIBIIMHCTBO MEHIO): TEKYIIUI BHIOOpP TOJCBEUUBACTCS KYpCOPOM
B JICBOI 4acTH HKpaHa, BO3MOXKEH MEePEX0/ BO BIOKEHHOE MEHIO;

- cnMcoKk 0e3 BbIOOpa (MHIMKALMS HEU3MEHSIEMBIX MapaMeTpOB): Kypcop Ha JKpaHe
OTCYTCTBYET;

- MAJIOroBOe OKHO (3a1poc Ha BBHITOJHEHHE JICHCTBUS): Kypcopa HET; Ha3HaYeHHE KHOTIOK
yIIpaBJIEHUS ONPEENAeTCs Ha SKpaHe.

Ecnmu B MeHIO copepkuTcst OOINbIIEe IyHKTOB, Y€M IOMEMIAETCS Ha JKpaHe, TO B JIEBOM
BEPXHEM YIITY HHIUIUPYIOTCS CUMBOJIBI «1», «», «|» CTPOKH MPOKPYTKH.

2.5.5 Tekymuit pexum

B mento Tekyumii peskuM mosib30BaTeslb MOKET MPOCMOTPETh TEKYIIHE 3HAYCHUS BETHUYUH
AHAJIOTOBBIX W JIOTUYECKUX CHTHAJIOB. JTO MEHIO siBJIsieTcsl KOH(pUrypupyembiM. CocTaB IyHKTOB
JAHHOTO MEHIO B 3aBOJCKON HAcTpOMKEe 3aBUCHT OT TUIOMCIOJHEHHS TepMHUHANa M, KaK MPaBHIIO,
MOJKET COJIEPIKATh HUKETIPHUBEICHHBIE TYHKTHI.

2.5.5.1 AHanoroBble CUTHAJIBI

25511 B wMeHo AHaJOroBble CUTHAJBI COJEPKHUTCA WHPOPMALUS O TEPBUYHBIX H
BTOPUYHBIX H3MEPEHHBIX BEIMYMHAX TIEPBBIX TapMOHUK (a3HBIX TOKOB M HaNpsDKEHUH
HOMWHAJIBHOW YaCTOTHI, UX CHMMETPHYHBIX COCTABJISIOIINX.

OTtobpaxaemas uHpopManus 00 aHAJOTOBBIX BEIMUYMHAX omnpenensercs 3ajoxeHHbM 110 u
HE SIBIIIETCSI OOMIEH U1l BCEX TEPMHHAJIOB.

[Toka3aHus mNeEpeMEHHBIX TOKOB M HAINpPsDKEHUH OTOOpakaloTcsi B MOJIApHON (opme
(meficTByIOIIEE 3HAYCHHWE BEIMYWHBI W yroj cIBHTa (a3, MPUBEACHHBIA K BEKTOPY HANpPsHKEHUS
¢a3er A). IlokasaHMs TOCTOSHHBIX TOKOB M HAaNpsDKEHUH oOTOOpa)karoTcs B JAEHCTBYIOLIMX
3HAYCHUSX BEITMUNHBL.

25512 MomHoctn

Menro MOIHOCTH TIPE/ICTABIISICT TIEPBUYHBIC aAKTUBHBIE U PEaKTUBHBIE MOIIHOCTH ((pa3HbIe U
CYMMapHBbI€), IPOTEKAaIOIINe B JTMHUH (TpaHc(hopMaTope), U KOIPPHUIUEHT MOIIHOCTH (COSQ).

2.55.1.3 ConpotuBneHus
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B menio ConmpoTuBjieHMs TOJb30BATEIb MOXET MPOCMOTPETh MEPBUYHBIE U BTOPUYHBIC
3HaueHus: (azHbIX U MexAyhasHbIX TEKYUIMX COMNPOTHBIECHUN, a TaKkKe COMPOTUBICHUS
CUMMETPUYHBIX COCTABJISIOIIUX, U3MEPSIEMbIX TepMUHAIOM. OHHM MPEACTABISIIOTCA B MOJIIPHOM
dopme (Moaysb B OM, apryMeHT B rpaaycax).

255.14 Yacrora

TepMuHan HENPEPHIBHO CIEAUT 3a YaCTOTOW CETH, €CIM Takas BO3MOXHOCTb HUMEETCS, U
HMHJULUpPYET ee B MeHIo YacrTora.

2.5.5.2 Bxopmusle curHaisl

B menro BxojHble CHIHAJIBI MIPEICTABICHBI TUCKPETHBIC BXOJIHBIC CUTHAIIBI, 00BEICHHBIC B
rpynmnsl 1o riatam. Kaxaplii curHain OnmMChIBa€TCS CBOMM HOMEPOM, HAUMEHOBAHHEM M TEKYIIUM
3HaueHHeM (Joruueckas «1» uimum «0»).

2.5.5.3 BrIxoagHble CUTHAJIBI

B meHto BhIXoaHbIe CHTHAJIBI TIPEICTABICHBI JUCKPETHBIC BBIXOIHBIC CUTHAIBI, 00hECHHBIC
B IpYIIbI MO miaTaMm. Kaxaplii CurHan onuchiBaeTcs CBOMM HOMEpPOM, HAMMEHOBAaHUEM U TEKYIIUM
3HaueHHeM (Joruueckas «1» umm «0y»).

ITpumeuanne — Homepa BXOZHBIX M BBIXOJHBIX CHI'HAJIOB COOTBETCTBYIOT apECHOMY OO03HAYCHMIO
cUrHaia Ha GyHKIIMOHATBHOM JIOTHYECKON cCXeMe.

2.5.6 CoObITus

JlaHHOE MEHIO HCIIONIB3YeTCs JUIsi  BBIBOJAa HAa OJKpaH WHPOpMAUU O COOBITHSX,
3apEeTUCTPUPOBAHHBIX TEPMHHAIOM. Bce COOBITHS, pEerucTpupyeMble TEPMHHAJIOM, XPaHSTCS B
HHEProHE3aBUCHMOM BHYTPEHHEH NaMSITH.

Mento CoObITUSI COIEPIKUT CIEAYIOIINE TYHKTHI:

- Cnucok — oToOpaxkeHue nHGOpMAIMK O COOBITHUSX;

- CrepeThb Bce — y/1aJICHUE U3 TTAMATH BCEX COOBITHIA.

2.5.7 Ocimmorpad

JlaHHOE MEHIO MCIOJIB3YETCs AJIsl BEIBOA HA SKpaH HH(POPMAIUH, 3aMCaHHONH TEPMUHAIIOM O
MIOCJICAHUX aHOPMAJIBHBIX peEXUMax. Bce ocuMuiorpaMMmbl, pPETUCTPUPYEMBIE TEPMHUHAIIOM,
XpaHATCA B DHEPrOHE3aBUCHMOI BHYTpeHHeW namsaTH. [loctynm k HUM mpousBoautcs yepe3 ACY
WIN CHEeNUATU3UPOBAHHOE IPOrPpaMMHOE 0OeCTIeUeHHE.

Mento Ocrmmuiorpad COAEpKUT CAEAYIOIMINE MYHKTHI:

- Cnucok 3anuceii — orobpakeHre nHpopMauu 00 OCHMIUIOrpaMMax U UX KOJIUYECTBE;

- Creperb Bce — yJlaJI€HUE U3 TAMATH BCEX OCHUIIIOTPAMM;

- PyuHoii nyck — pyuHoii myck ocuusutorpada (Tpedyer noATBepKICHHS);

- ITapameTpsl — mpocMOTp apaMeTpoB ocuuuiorpada.

2.5.7.1  TIpocmortp

B menio Cnmcok 3amuceil TOJB30BaTeNI0 Npejlaraercs BbIOPATh OCIMILIOTPAMMY  JUIS
npocmoTpa. Ha »okpaHe oToOpaxaroTcs HOMepa Mpeablayllei, TeKymed u crueayromen
OCLIMJUIOTpaMM B CHHCKe, a Takke gara u Bpems (B ¢opmate UU.MM.CC.XXX, rope XXX —
MUJITMCEKYH/IbI ), JUINTEILHOCTD 3allMCH, KpaTKOe HAaUMEHOBaHHE CUTHAJa, MHULMUPOBABILETO MyCK
TeKylen ociiorpaMmsl. llepeMenienrie Mo CHUCKYy MNPOU3BOAUTCS KHONKAMHU YIIPABICHUS
«Bneso» u «BrpaBo».

Bri6op HykHOU ocumiuiorpaMMbl KHONKol «E» mepeBonuT monb3oBaTens Ha CIETYIOIUN
YPOBEHb MEHIO, COJIEpKAIIUH MOAPOOHYI0 HHPOPMALIUIO O 3aITUCH:

- IIpu4uHBI MycKa — CIIUCOK CUTHAJIOB, MHUIIMMPOBABIINX 3aMMCh OCIMIIIIOIPAMMBI;

- CoObITHH — CIIUCOK COOBITHIA, 3aPETrMCTPUPOBAHHBIX TEPMUHAIIOM;

- Creperb — ynaneHue U3 BHYTPEHHEH MaMATH TepMHUHAJIa TEKylero coObITus (Tpedyer
MIOJITBEPKICHUS ).

2.5.7.2  YnaneHue BceX OCIIILIOTPAMM

Bo BHyTpeHHEW »HEproHe3aBUCUMON NaMATH TEpPMHHAJAa BBIJEIEHO MECTO U1 XpaHEHUS.
[Ipu 3amosiHeHUU NMaMATU MPUMEHSETCS «IIPUHIMIT o4yepean» (HOBas OCIIILIOrpaMMa 3aMellaeT
camylo panHIoI0). MeHio Crteperh Bce (C MOATBEP)KJIECHHEM) MO3BOJISIET OYUCTUTH BHYTPEHHIOIO
naMsTh, HAIPUMEP, IPU MPOBEACHUH MMyCKO-HAJIaJ04YHbIX pabOT UM HACTPOWKE TepMHUHAaJIa, KOoraa
uH(popMalKs He UMEeT 3HaYCHUs JJIs IEPCOHAIa T0CIe KPATKOBPEMEHHOT'O CIIOJIb30BaHUS.
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Oyuknus CTepeTs Bee J0KHA UCIOIB30BATHCSA C OCTOPOKHOCTHIO, MIOCKOJIBKY MPUBOJIUT K
HeoOpaTHUMOM NoTepe JaHHBIX 000 BCEX MPEIbIIYIINX aHOPMaIbHBIX PEKUMAaX B IHEPrOCHCTEME.

2.5.7.3  PyuHoii myck

2574 Menwo PydHoil mMyCcK HCHONB3yeTCs JJIS BHIOJHECHHSI NMPUHYIUTEIHLHON 3aIlucH,
WHUIUUPYET MTHOBEHHOE (POPMHUPOBAHUE OCHUILIOTPAMMBI pexuMa. DTa (QYHKIUS HCTOIB3YeTCs
JUIS TIOJIy4€HUS MOMEHTAIIBHOTO «CHUMKA» COCTOSIHUSA KOHTPOJIUPYEMOT0 00BEKTA.

2.5.7.5 Ilapamerpsl

B menio Ilapamerpnl conepxutcs uHbopManus o mapamerpax (QyHKUIuM ocuumiuiorpada
TepMUHAJA!

- Makec. AUT-Th — MaKCUMaJIbHas AJIUTEIBHOCTD 3aMCH OCIHIIJIOTPAMMBI, MC;

- IMocTpexuM — IIUTEIBHOCTH 3alUCH IOCICAaBAPUIHOIO pekuMa (Tociie MpornagaHus
yCIIOBUH MyCKa), MC;

- IlpeapexxumM — JUIMTENBHOCTH 3aKMCH IPENABAPUHHOTO pexuMa (IO BO3HUKHOBEHHS
yCIIOBU MyCKa), MC;

- Yacr. AMCKP. — 4aCTOTa BEIOOPOK CUTHAJIA;

- ApXuUBHpOBaHHe — pa3pelieHhe aBTOMAaTHUECKON yMakoBKHU (haiioB OCIMILJIOTPaMMbI B
OT/ICJIbHBIN apXuB *.ZIp;

-  HWmena curHajoB — BbIOOp UMEHU CUTHAJA AJI1 OTOOpaXKeHUs Ha ocluuiorpamme: Eng —
MeTka, RU1251 — kopoTkoe HauMEHOBaHHE.

PenaktupoBanue napameTpoB GyHKIHMH OcuUIuIorpada MokHO mpou3BoauTs uepes MUKPA.

2.5.8 JlmarnocTrka BBIKIIFOUATEIIS

Menio /Iuars. BbIKJIIOYATEAs] [pPEAHA3HAYEHO i1 OTOOpakeHHUs MHQOpMAalMH O
KOHTPOJIHPYEMOM BBIKITIOYATEJIE.

B menio Bpemsi oTK/II0OUeHHs COIEpKHUTCS MHPOpPMANUsS O JaTe M BPEMEHAaX IOCIETHETO
OTKJIFOUYEHUS BBIKIIIOYATEIIS I Kaxa0u (a3el (B MC).

B menio Toku OTKJIIOYeHHUS] CONEPKHUTCA MH(POPMAIHA O TOKaX IMOCIEIHEr0 OTKIFOYCHUS
BBIKJTFOYATENIS [T Kaxaou (as3el (KA).

B menro CocTosiHue BBIKJI. COJCPKHUTCS CIIEAYIOMIas HHPOPMALIUS:

- Pec. mex. — ocTaBIIMiics MEXaHUUYECKUH pecypc BhIKJItoUYaTess (B MPOLEHTaX);

- Pec. Mex. — ocTaBIIeecs KOJIMYECTBO ITUKJIOB MEXaHUYESCKOM CTOMKOCTH;

- N oTKJI. — KOJTMUYECTBO MPOU3BEIEHHBIX OTKIIIOUCHUH;

- Pec. koM. A — ocTaBUIMIiCSI KOMMYTAI[MOHHBIN pecypc ¢. A BbIKIOYATeNs (B MPOLIEHTAX);

- Pec. kom.B — ocTraBmuiicss KOMMyTalMOHHBIN pecypc ¢. B Beikitouatens (B mpoleHTax);

- Pec. kom. C — ocraBmmiicss KOMMYTallMOHHEIA pecypc ¢. C BbIKITIOUaTENs (B MPOLIEHTAX ),

- COpocuTh cOCTOSIHHME 3aJ]a€T COCTOSIHME BBIKJIIOYATENs B 3HAUYEHUS 10 YMOJYAHHUIO:
BOCCTAHABJIMBAET 3HAYEHMSI 10 MAKCUMAJIbHOTO OCTaTOYHOTO pecypca;

- IIpo¢d. pemMoHT OOHYIS€T CUETYMK YMCIAA OTKIIOUCHMHA A TNPOo(UIAKTHYECKOTO
pEMOHTA.

[Tonp3oBaTenb  MOXET  CKOPPEKTHPOBAaTh  OCTATOYHBIH  KOMMYTAI[MOHHBIH  pecypc
BBIKJIIOUATENs A KaKIoW (a3bl B OTHEIBHOCTH, a TAaKXK€ 3aJaTh OCTATOYHBIM MEXaHUYECKUU
pecypc. Bribop HyxHOro mapamerpa KHOnkoi «E» mepeBoaut moib3oBarens B (QyHKIMIO 3a1aHUS
3HaueHus napamerpa. Jlanee moip3oBaTenio OyJIeT MPEIIOKEHO BBECTH HOBOE 3HaU€HUE JaHHOTO
napamerpa. [TonTBepkaeHne BBOJIa OCYIIECTBISETCS KHOMKON «E.

B meHio Bpemsi BKJIIOUYEHHS] COACPXKHUTCS HHPOpPMAIUS O JaTe W BPEMEHH IOCIEIHErO
BKJIFOUEHHUS BBIKJIIOYATEIIS.

2.5.9 ITapameTpbl IMHUH

Menio ITapamerpsl JuHNU oTOOpakaeTcs B TepMuHanax ¢ ¢pynkuueit OMIIL. B sToM meHro
MOXKET OBITh MpeJCTaBieHa OJIHA WJIM HECKOJbKO JIMHUM, B 3aBUCHMOCTH OT KOJIMYECTBA
KOHTPOJIMPYEMBIX JTUHUI.

MeHto 15 KaXJ10¥ JTMHUM BKIIIOYAET B ceOsl Ha3BaHME JIMHUU, JUTMHY U CIIMCOK Y4aCTKOB, U3
KOTOpBIX OHa cocTouT. Kaxkaplili ydacTok oroOpakaercs B (hopmaTe: MOPSAIAKOBBI HOMEp, THUI U
Ha3BaHue. Tun ydactka ompenensiercss OykBou: «JI» — mpocroit yuactok nuanm, «O» — oTHaika,
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«H» — nHarpy3ka (KOHEUHBIM y4acTOK JMHHMM), «M» — MHAYKTHBHAs CBSI3b HAa YYacTKE MEXIY
KOHTPOJIMPYEMOM U MapajuieIbHOM Jinanel. [IpuMep crimcka yqacTKkoB IpUBECH Ha pucyHke 2.1.

* (BJI Peunas) *— Has3ganue JUHUN
HnvHa : (I8 &M} Jimna yuactka

Howep yactia Beunag)— Ha3Banue y4actka

Tun ydactka—02 Kapbep
03 O MHopT
04 H CeBepHas

Pucynok 2.1 — [Ipumep criucka y4acTKOB JTMHUU

Jnst u3MeHeHus Ha3BaHUs! JIMHUKM HEO0X0IMMO HakaTh KHONIKY «F2» Ha JIF0O00M U3 y4acTKOB U
BbIOpaTh MYHKT I3MeHUTHh UMS JINHHU.

Jnst no6aBiieHUsT HOBOT'O ydacTKa HEOOXOMMO HaKaTh KHOIKY «F2» Ha 0JHOM U3 y4acTKOB,
BbIOpaTh NMYHKT BCTaBUTH Y4YacTOK W MNOATBEpAUTH Jo0aBieHue ydactka. [Ipu stom mepen
TEKYIUM YY9aCTKOM JOOaBUTCS HOBBII y4acCTOK, apaMeTPhl KOTOPOTrO OyAyT MOJHOCTHIO COBNAATh
C mapaMeTpaMu TEKYILEro y4yacTKa.

Jns ynanenus ydactka He0OX0IUMO HaxkaTh KHONKY «F2» Ha BEIOpaHHOM ydyacTke, BBIOpATh
MYHKT YAQJIUTh YYACTOK M TOJITBEPAUTH yAaleHue ydacTka. [lepBblil yyacTOK JIMHHUU JOJKEH
HUMETh THUI «IIPOCTasi JINHUSA», & KOHEUHBIH — TUIl «HArpy3Kay. s uckiroueHus ommoOoK 3a1aHus
KOH(MUTYpaliy TUHUH YAaJlEeHUE TIEPBOTO U MOCIETHEr0 y4acTKa 3anpeieHbl.

Jl1s 3MeHeHusl MapaMeTpoB yyacTKa M TUIIA y4acTKa He0OX0IMMO BbIOPATh HYKHBIM y4acTOK
1 HaxaTh KHONIKY «E». [IpuMep mapameTpoB yyacTka NpuBeeH Ha pUCYHKE 2.2.

* 01 JI Peunasga £
msa PeuHnasa
Tun 1-JInHms
InvHa, kM = 2.00
R10, Om/xMm = 0.198
X10, Om/xMm = 0.479
7
RO0, Om/xMm = 0.346
X00, Om/xM = 1.256
B10,MmxCMm/xM = 0.000
B0O0,MxCMm/xMm = 0.000
Rls, Owm = 0.010
)
X1ls, Owm = 6.040
ROs, Om 0.010
X0s, Owm = 2.850

Pucynok 2.2 — [Ipumep napameTpoB y4acTKa TUHUU
2.5.10 Ortyersr OMIIT

Menio Otuerst OMII otoOpaxaercss B TepmuHanax ¢ ¢pynkuueit OMII. MeHio copepxut
CJIEIYIOIME TYHKTBHI:

- Cnucok — otuersl OMII npeacTaBieHbl B BUE CIIUCKA;

- Ilo param — oruetsl OMII crpynnupoBaHsl IO MeCsALAaM U AaTam;

- Crepersb Bce — KOMaH/a Ha cTUpaHue Bcex orueToB OMIL

Haunboinee mo3naue cpabaThiBaHUsl OTOOPAKAIOTCS B HaYajle CIUCKOB. JIJis MpocMOoTpa MOJTHON
uHpopMauu HEOOXOMMO HaxaTh KHONKY «E» Ha BeIOpaHHOM oTueTe. B ompeneneHHbIX cirydasx
MOKET 0TOOpakaTbcs CIUCOK BO3MOXKHBIX MecT K3 ¢ ykazaHueM paccTosHUSI OT MecTa yCTaHOBKHU
TepMUHaNa 10 MecTa noBpexaeHusa. llonmHas uHOpMaIUs TakkKe JOCTYNHA IO KaXIOMYy U3
BO3MOXKHBIX MECT.
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B niepBoii crpoke otyera OMII otoOpaskaeTcs naTa U BpeMs OBpexAeHus. Bo BTopoii cTpoke
oTroOpakaeTcsi MOPSIKOBBI HOMEp MOBPEKIACHHOIO y4yacTKa JIMHUH, €ro TUI U Ha3BaHue. Jlanee
YKa3bIBAOTCA!

- paccrosHue 10 Mecta K3 ot Mecra ycranoBku TepmuHana (Paccrosinue);

- noBpexacHHbie (asbl (IloBp. da3sbl);

- IUTEIsHOCTH npotekanus Toka K3 (JJuTeabHoCTD);

- BeNMYMHA nepexoaHoro conporusicHus B mecte K3 (Ilepex.comp.);

- COIpOTHUBIICHUE MOBPEXACHHOro KoHTypa (Comp).

B oruere umeercss NyHKT AHAJIOrOBble CHTHAJbI, TJ€ IPUBEACHBI IpElaBapUilHble U
aBapuiiHble BEJIUYMHBI Ul AaHHOro cpabarbiBaHusa. B oruere OMII Tarke yka3aH HOMep IpyHIIbl
YCTaBOK, KOTOpasi Oblila aKTUBHA IIPU pacyere MecTa nospexaeHus (I'pynna ycraBok).

B koHue oryera ykazaHa npuuuHa pacyera (Pacder): aBTroMaTHueckuil pacueT (aBTOM.) UM
py4yHO! (py4HO#i). ABTOMaTUYECKUN pacueT BBINOJIHAETCS B MOMEHT BO3HUKHOBeHUs K3. PyuHoil
pacueT BBINOIHAETCS 110 KOMaHe M0JIb30BaTesl, HallpuMep, 110cie YTOYHEHUs TapaMeTPOB JIMHUU.

[Tpumep otyera OMII npu K3 B 30He mpuBenen Ha pucynke 2.3. IIpumep otuera mpu K3
«BIIEpEIN» MPUBEICH Ha pUCYHKE 2.4,

Homep nospesaeHHoro [¢ 265.02 10:28:12. 728y /ara u Bpems nospexacHus

yHacTka | HasBanue noBpexI€eHHOTO

TuIl NOBPEKAEHHOTO —57 - cpoanme : 8.3 kM y4acTKa
yHacTKa | ropp. Qasw: B-C-N
ITMTe b HOCTE : 89 mc| llepexomHoe compoTUBIECHUE
[lepex.comp. : 2.7 Owmj BMECTC IOBPCIKIACHUA
M . G 2$ S 10 CornpoTuBieHue
5 .0+ o —
SHIO C aBapUHBIMU U | COTIP ( j M) OBPE/KIEHHOTO KOHTYDA

npeaBapuiHBIMU —{AHAJIOTOBEIE CUTHAJIE]

BeIMYMHAMH | ['pyIilla yCTaBOK:
CTBOBAaHHAasl [IPU pacyere
PacuerT: (aBTOM .}
[Ipynuuna pacuera

I'pynmna ycraBok, 3aaei-

Pucynok 2.3 — ITpumep otuera OMII npu K3 B 30He

T 04.02 11:31:23.389%*
K3 Bnepenmu

IloBp. daszw: B-0
IIMTEeJIbHOCTD : 89 mc
Comnp: 2.6+7 3.4 Om
AHAJIOT'OBEIE CHUI'HAJIEL

7

I'pynna ycrTraBok: 1
PacuerT: aBTOM.

Pucynok 2.4 — ITpumep otuera OMII npu K3 Bnepenn

®ynkuus OMII no3BosiseT BBHINOJHUTH MOBTOPHBINA pacuyeT MecTa NMoBpexacHUs. g aToro
HeoOxonuMo HaxaTh KHONKY «F2» Ha BbiOpanHOM oTuere OMII, BbiOpaTs nyHKT Ilepecuurarn
OTYeT U TOATBEpAMTH mepecueT. Pacuer Mecta mMOBpexaAeHUs OyAET BBINOJHEH 3aHOBO C
HCIOJIb30BaHNEM aKTUBHOHM B JaHHBIA MOMEHT IpyImIibl ycTaBok. [lpu stom chopmupyercs HOBBIM
otuer OMII ¢ To#1 ke 1aToi, KOTOPYI0 UMEET UCXOAHBIN oT4eT. [lepecunTaHHbIll OTUET B CIIUCKE
OTYETOB OyJIeT HAXOIUTHCS BbIIIE UCXOAHOTO OTYETA.

2.5.11 YcraBku

MeHio YceTaBKHM HCIONB3YETCsl JUIsl MPOCMOTpPa M PelaKTUPOBAHMS IMapaMeTpoB (DyHKUUN
3alIUThI, UMEIOIINXCS B TEPMUHAJIE, U BbIOOpa peXXKUMOB €ro padoThl. TepMuHaI MOXET UMETh 10
IIeCTHAATH TPYII YCTaBOK, OJJHA U3 KOTOPBIX SIBIsSETCS akTHMBHOW. Homep akTWBHOW rpymmbl
UHIULMPYETCSA HA DKPAHE B PEKUME OKUIAHMS U B INIABHOM MEHIO.
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2.5.11.1 TIlIpocmotpeThb

B menoo IIpocMOTpeTh IOJNB30BATENb MOMKET IPOCMOTPETh TEKYIIHME 3HAYEHUS YCTABOK,
3HAUEHUH TaliMEpOB, COCTOSHUSA (TIOJ0KEHMS ) HAKIIaJ0K.

2.5.11.2 PenaktupoBath

Jnis  penakTupoBaHHs TapaMeTpoB HYXXHO BOWTH B MeHIO PenakTupoBarb, BBIOpaTh
aKTUBHYIO TPYIIy, BBECTH IapoJib M YKa3aTh yCTaBKY. BrIOOp HyXHOro mapamerpa KHONKOH «E»
[IEPEBOJUT IIOJb30BATENII B PEXUM H3MEHEHUs 3HaueHus napamerpa. [loarBepxkneHue BBoAa
OCYULIECTBIISETCS KHOMKOMN «E».

[Tocne m3MeHeHHs] YCTaBKM HEOOXOIMMO BBIHTH W3 MEHIO, IOCJIE 4ero OyAeT NpeiosKeHO
COXPAHECHUE BBEJCHHBIX U3MEHEHUM.

PenaktupoBaHue mnapamMeTpoB TakXe€ MOKHO IPOM3BOJUTH IIPU IOMOIIM CEPBUCHOTO
IIPOrPaMMHOr0 00eCreueHHsl.

2.5.11.3 AKTHUBHPOBaTh

Jns BbIOOpa (M3MEHEHUs) AKTUBHOW TpYNIBbl YCTABOK, HEOOXOJUMO BOWTH B MEHIO
AKTHBHPOBATH U yKa3aTh HYXHYIO TPYIIy U3 crucKa. Jlanee moiap30BaTento OyAeT IpeayiosKeHO
BBECTHU I1apOJIb C LENIbI0 BCTYIUICHUS B CUITy IIPOU3BEICHHBIX U3MEHEHUN.

IIpumeuanue — CymiecTByeT BO3MOXHOCTh aKTHBAILIMHU TPYIIIBI YCTaBOK Yepe3 AUCKPETHBIN BXOJ.

25.11.4 Cosnmare

Mento Co3aaTh UCIONB3YETCS ISl CO3/IaHUs TPYMIBI YCTaBOK, COACpIAIleld 3HAUYCHUS IO
YMOIJTYaHHIO.

2.5.11.5 Vnpamurs

MeHo YAaauTh HCIONIB3YETCs ISl YAAJICHUS TPYII YCTaBOK.

2.5.12 TectupoBanue

CymiecTByIOT (PyHKIMH, TECTUPOBAHHE KOTOPHIX HEBO3MOXKHO 0€3 y4acTHsi 00CIyKUBAIOIIETO
nepcoHana. Jns mnposepku ycraBok MO TepMuHan mNEpeBOJUTCS B PEXUM TECTUPOBAHMSL.
[TonpobHoe onKcanue pexxuMa TeCTUPOBAHUS IPUBEAEHO B 2.6.

s Bepudukaum padboToCoCOOHOCTH TEPMUHAIA UCTIONB3YyeTCsi MeHIO TecTHpoBaHue:

- KoHTpoaBHBI BBIXOJ — HACTpOMKa MCIBITATENBHOIO BbIXOJA. B moameHio ecTb
¢ysakus CoOpocuTsb, Ipu BEIOOPE KOTOPOH pelie 00eCTOUNBAETCS U €T0 YIpaBiIeHHUE MpeKpaliaeTcs
JI0 CJIEIYIOIIET0 Ha3HAUYEHUS CUTHAJIA,

- Pexum Tecta — oToOpakaeT TeKylee COCTOsiHUE pexxkuma TepmuHana (PaGora wnum
TECT);

- Paspem. ocu./per. — paspelnieHrue Win 3anpeT ocuuuiorpadupoBaHus/perucTpauy npu
TECTUPOBAHUH;

-  Koa-Bo myckoB — KOJMYECTBO MYCKOB ocuHuuiorpaga B pexXHME TECTUPOBaHUS
(oOHyIIsI€TCSI TPH BBIXO/IE U3 PEXKUMA TECTUPOBAHUSA).

2.5.13 Jlnarmoctuka

TepMuHan wuMeeT BCTpOCHHBbIE (YHKIMKU OOHapyXEHUS BHYTPEHHUX HEHCIPaBHOCTEH,
KOTOpble B pabodyeM peXHUME TO3BOJISIOT BBISBUTh W CHTHAIH3UPOBATH (BBIXOJHOW CHTHAI,
CBETOJIMO/IHAS WHAMKAIMA) 00 ommOke. [ MpOBEpKH COCTOSHUS TEPMUHAJA MO pe3ylbTaraM
CaMOJIMarHOCTHKH UCTIOJIb3yeTcs MeHIo J{uarnocTuka:

- CocTosiHMe — TIOKa3bIBaeT 00IIEe U TEKYIee COCTOSHUE anmapaTHON 4acTH TepMHUHAA
(LWeHTpaJIbBHOTO M CHUTHAJIBHOTO MpoIeccopoB, mnepudepuitnpix OsokoB). Ilpu BeIsIBIEHUU
HEUCIIPABHOCTEHN COAEPKUT KOJIBI OMMOOK coryacHo 3.3.3;

- Caeroauoabl — COJCPKHT JIBa TECTa CBETOJHMOIOB Ha JIMIIEBOH MAHEIW TEepMHUHAJIA.
[lepBBIii TecT MCHOMB3YyEeTCS JUIsI MPOBEPKU pPEXKUMa CBEUEHHUS KPACHBIM CBETOM, BTOPOU JUIs
MPOBEPKH PEKMMa CBEUYCHHUS 3€JCHBIM CBeTOM. I[lpm BbIOOpEe 3TOW (YHKIIUU CBETOIHMOIBI
MOOYEPETHO 3KUTAOTCS M TaCHYT, MOJIh30BATENlb KOHTPOIUPYET UX COCTOSHUE BU3YAIIbHO;

- AnmapaTtHas 4acThb — TEpEXOJ] B PEXKHUM pPACIIMPCHHOTO TECTUPOBAaHWSA. B naHHOM
peXHUME OTKJIIOYAIOTCSI BCE BHEIIHUE IIETIH, 3allUThl BRIBOAATCA W3 paboTel. [lonpobHoe onucanue
peKHMa TECTHPOBAHUS TPUBEICHO B 2.6.2.
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-  Hudpopmanusi — comepkur HHPOPMAIMIO O KOJIWYECTBE 3allyCKOB TEPMHUHANA, O
nocnenneMm 3anycke (mara, Bpems B (opmare UU:MM:CC. XXX, rae XXX — MHITUCEKYHBI),
¢bynkuuio copoca (cOpoc nHpopmanmu o Beex 3amyckax), sepcuu 110.

2.5.14 Hacrpoiiku

Menio HacTpoliku npeqHa3HAa4eHO JUIs PENAKTUPOBAHUS OTOOPAaKaeMbIX JAThl U BPEMEHH,
HacTpoiiku nmapameTpoB cBs3u ¢ ACY, BBeleHUS U PEJaKTUPOBAaHUS IpaB JOCTyNa K (PYHKIUIM
TEepMUHAJA.

Buumanue! TouHOCTH BHYTPEHHUX 4YacOB TepMHUHANa BaKHAa Ui COBMECTHOTO aHajiIu3a
OCLMJIJIOTPAaMM OT HECKOJIbKHX TEPMUHAJIOB.

2.5.14.1 TlopTsl cBsI3U

Mento Ioptel cBsi3m coxepxut nyHkTel RS485/BOJIC, Ethernet 1, koTopbie BKIHOYAIOT
pelaKkTHpyeMble HACTPOMKU JUIsi COBMECTHOW pabOThl HECKOIBKUX TEPMHUHAJIOB B OOIIEH CeTH U
yIQJIEHHOTO JAO0CTyNa K JAaHHOMY TepMUHAITY.

2.5.14.1.1 Menro RS485/BOJIC (ITopt 1, ITopt 2) ucnonb3yercst 1yisi MpOCMOTpa U 3adaHUs
(BBIOOpA M HACTPOMKH) IAPAMETPOB MTOPTOB CBS3U U COJIEPIKUT:

- mpotokos  —  Beibop  mporokoma  cBs3u  IEC 103, ModBus, BDUBuUS
(clenuanu3MpoBaHHBI  BHYTPEHHHWH IMPOTOKOJN JJIi  CBA3M CO  Cpelod  rpaduyuecKoro
MIPOrpaMMHUPOBAHUSA);

- MapaMmeTphl CBA3M — HACTPOIiKa mapaMeTpoB:

d)  CKOpOCTb — BBIOOP CKOPOCTH MEpPeiavu JaHHBIX ISl KaXI0ro nmopra. CKOpOCTh CBSI3H
MPUHUMAET JUCKpPEeTHBbIC 3HaueHus u3 cnucka: 2400, 9600, 19200, 38400, 57600, 115200,
230400. Enuauna u3mepenust — Out/c;

b)  GuTHl HaHHBIX — BEIOOD YKCIa OUT JAHHBIX;

C)  YeTHOCTh — MPOBEPOYHBINA OMT, OOBIYHO YCTAHABIMBACMBIH B HOJIb MJIM CMHUILY TaK,
9TOOBI O0IIee YUCI0 eAUHUI] B OaiiTe ObUIO BCETAa WM YeTHO WK HeueTHo. Mcnomb3yeTcs s
KOHTPOJISl PABMIIBHOCTH TI€PEIavi JaHHBIX;

d)  cTOn-OuMThI — OMTHI, O3HAYAOIIME KOHEI] IepeaBaeMoro Oaiira;

- TapameTpsl MPOTOKOJa — cHenu(puyYecKre MmapaMmeTpbl MPOTOKOJA, MPUMEHSIEMOro Ha
JTAHHOM TIOPTY CBSI3H.

I[Jm IEC 60870-5-103:

azapec — aapec ycrpoiictsa B cetu IEC 60870-5-103;
- TaliMayT — MaKCUMAJIbHO JIOITyCTUMOE BpeMs Ha (popMUpPOBaHUS OTBETA, MC;
- 3ajJiepKKa — 3a/Iep’KKa B KaHaJle CBSI3U, MKC;

OCHIJUIOTPaMMBI ~ —  OTIPEIENIIeT TOPSAOK PabOTBl ¢ OCHWJUIOTpaMMaMHu IO
IEC 60870 5-103 u cogepxut:
a) COHUCOK — OmpeaeiseT KOJMYECTBO OCIHWLIONPaMM  IEpeIaBaeMbIX YCTPOWCTBOM

(mocnennue 8 (cranmapTHO), mocneanue 16, 24 wiu Bee);

b) crTHpaTh — HY)KHO JIM CTUPATh OCIMJLIOPAMMBI TIOCJIE BHITPY3KH;

C) coolmarh — HYXHO JU (HOPMHPOBATH CIIOHTAHHOE COOOIIECHHE CO CIHCKOM HOBBIX
OCLIMJUIOTPaMM.

Jns ModBus:

- azapec — anpec ycrpoiictBa B cetu ModBus;

- TaiiMayT — MakCUMAaJIbHO JIOITyCTUMOE BpeMs Ha (JOPMUPOBAHUE OTBETA, MC;

- pexum — B10oop pexxnma ASCII nm RTU.

2.5.14.1.2 Menrw Ethernet 1 ncnonb3yercs s mpocMoTpa M 3aJaHusl TapaMeTPOB MOPTOB
CBSI3H U COJIEPKUT:

- MAC - ynukaneHeli MAC-anpec ycTpoiicTBa. OTOT HOMEpP HCIONb3YETCsS UL
UCHTU(PUKAIIUN OTIPABUTENS U MOITy4aTeNsl Kaapa;

- |IP — yHukanbHbII ceTeBOil ajpec yCcTpoilcTBa B KOMIBIOTEPHON CETH, MOCTPOECHHOW IO
nporokody [P;

- Macka — macka ceru IP;

- o3 — anpec nutroza IP;
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- PRP — pab6ota yka3zanHoro nopta B pexxume pesepuposanusi PRP (Bki/ Boiki). Eciu cetpb
He nogyepxkuBaer PRP, To maHHBINA peXuM IOJKEH OBITh BBIKIIOYCH, MHAYE MOTYT BO3SHUKHYTH
pOOIIEMBI CO CBSI3BIO.

2.5.14.2 Menio Jlata/Bpemss — penaktupoBanue natel, Bpemenn 1 UTC (MupoBoe Bpems
yacoBoro mosca). I[loka3aHus DHEProHE3aBHCUMBIX 4YacOB YCTaHABIMBAIOTCS B (opmare
JAMM.IT, ya:mm, mokazanus UTC.

2.5.14.3 Mento CHHXPOHHM3ALUS COJCPIKHUT:

- Meroabl — BbIOOp cnocoba cuHxpoHuzauuu: WYM (BO3MOXKHOCTH KOPPEKTUPOBKU
Bpemenu uepe3 MUM), Texn. uHT. (TexHomormueckuil murtepdeiic), Bayrp. RTC, PPS (Bxoxn
cuaxponusammn), MOK103, NTP/SNTP;

- mapameTpsl — JOMOJIHUTEIbHBIE MapameTpsl cuHxponusauuu, aast SNTP: IP — agpeca
ocHOBHOro M Bropu4Horo cepsepoB SNTP; Ilepmon — mnepuon ompoca cepsepa; I[lopor —
MUHHMaJIbHAs pa3HUIA MEXIY BpeMeHeM TepMuHana u cepepa SNTP, npu npeBblmieHHH KOTOPO
OyzneT npuMeHsTbcs BpeMst oT cepBepa. Pesxxum PPS BbicTaBisiercss B COOTBETCTBUM C PEKUMOM
pabotbl uctounnka PPS uMmnyinbcos.

2.5.14.4 Menmw JlocTyn npenHa3HA4YCHO I BBIOOPA MOJIh30BaTENs M BBOJIA TTAPOJIS.

2.5.15 Nudopmanms

Menio Undopmanms npegHazHaueHo i 0TOOpaXkeHUsT MHGOpPMALMU O KOHTPOJIUPYEMOM
00BEKTE U MapaMeTpax TepMUHaa:

- ID — unentudukarop tepmunana B ACY u cObopa JaHHBIX (3TOT mapamerp IOIaaaeT B
3aroJ0BOK OCHUJIJIOIPaMMBbl);

-  HawmmMm. — kpaTkoe HAMMEHOBAaHUE CXEMBI, COJIEPKAILEE TUITOUCIIOJHEHHUE 3alllUThI;

- IIC — mHauMeHOBaHME MOACTAHIMM (3TOT MapaMeTp IOMaJaeT B  3arojiOBOK
OCIIJUIOTPAMMBl );

- Amnasor. BX. — KOJIMYECTBO aHAJIOT'OBBIX BXOIOB;

- AHaJjor. BbIX. — KOJINYECTBO aHAJIIOIOBbIX BBIXOJIOB;

- Jlor. BX. — KOJIMYECTBO JIOTMYECKUX BXOJIOB;

- Jlor. BBIX. — KOJIMYECTBO JIOTMUYECKHUX BBIXO/IOB.

2.6 Pexxum TecTUPOBaHUS

B TepMuHanax peann3zoBaHbl PeXHMbI TECTUPOBAHU: (YHKUMH 3aIIUT U allapaTHOM yacTu
TepMHHAJIA.

2.6.1 Pexxum tecTrpoBaHust QYHKINHN 3aIIUAT

2.6.1.1 Ha3nauenue u pabora

Pexxum mpennazHadeH ais nmpoBepku pabotel MO u GpopMupoBaHUS JOTMUECKUX CUTHAIIOB.
Pexum TecTrpoBaHMsI TO3BOJISIET BBIIIOJHUTH IPOBEPKY 3aILUT KAaK B BBIBEIEHHOM COCTOSIHUU, TAK U
O] Harpy3KOM.

ITepenava curnanosB B ACY B peXMMe TECTUPOBAHUS PETIAMEHTUPOBAHA IIPOTOKOJIAMU CBSI3H,
npuBeneHHbiMy B 1.4.1.7.

ITpu nepexone B pexXUM TECTUPOBAHUSA aBTOMAaTUYECKH 3alpEIIAOTCs 3allMCh OCIMIUIOIPaMM
n peructpauus cooObiTuil. Ilpu sToM oOecneumBaercss paboTa (QYHKUMH 3aIlIUTBI, PA3TUYHBIX
(oHOBBIX 3a/1a4, GYHKIUH KOHOUTYPUPOBAHUS U PAOOTHI C YCTaBKAMU M PETUCTPAIUS CUCTEMHBIX
COOBITHH.

Pexxum TecTupoBaHMsI OCyHIECTBIIETCS NOJA4ed Ha AMCKPETHBIM BXOJ TEpMUHajla CHUTHala
«Tect TepmuHana». I1pu 3TomM OJIOKUPYIOTCS BBIXOAHBIE pejie TEPMUHANA, U BKIIFOUAETCS] CBETOIUOT
«Tect» (3eneHbIi).

2.6.1.2  Hacrpoiika TeCTOBOTO peXuMa

B meno TectupoBanme, myHkT KoHTp. BBIX0J, OCYLIECTBIISIETCSI HA3HAUEHUE HA BBIXOJIHOE
pene «KOHTpOJBHBIM BBIXOA» JIOTUYECKUX CUTHAJIOB. B MOAMEHIO MONb30BaTeNio MpearaeTcs
MOJTHBIN CIHUCOK JIOTHYECKUX CUTHAJIOB, KOTOpBIE NMPHUBEIEHBI B opmare: nudpoBoe o603HaUeHHE,
COOTBETCTBYIOIleE O0O3HAUYEHHI0O Ha (PYHKIMOHAIBHOW JIOTMYECKOM cXemMe U  KpaTKoe
HaMEHOBaHME CUTHalA. 3arojOBOK MEHIO OoToOpakaeT o0o3HaueHHe OJioKa JIOTUKU, B KOTOPBIHA
BX0UT npoBepsiembiit NO.
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[Tpr momoIIM CEPBUCHOTO MPOTPAMMHOI0 O0ECIIEUEHHUsI OCYIIECTBISIETCS BHIOOP BBIXOTHBIX
pene, OJOKUPYEMBIX B pPEKHUME TECTHUPOBAHUS [UIsl HUCKIIOYEHMS] M3JIMILHEro cpabaThIBaHUS
BBIXOJHBIX pEIE.

HMeercs BO3MOXKHOCTD pa3pelieHusl perucTpauuu pexxuma B MeHio TecTupoBanme:

- B nynkre Paspem. ocum./per., mpu 3TOM BKIIOYAeTCs OCIHIUIOTpad) U PErucTpaTrop
coObiTuii. OcumuiorpadgupoBaHue MPOU3BOJUTCS IO CTAaHAAPTHBIM YCIOBHUSM IIyCKa, MYCK IO
KOHTPOJILHOMY BBIXOJly 3a0JIOKHUPOBAH U KOH(PHUTYPHUPYETCS OTACTHHO;

- B nyHkre KoJu-Bo myckoB, mpu 35TOM OCYLIECTBISETCS MycK ocuumiorpada 1o
KOHTPOJIbHOMY BBIXOY, APYTU€ YCIOBUS ITyCKa OJIOKUPYIOTCA.

[Ipumeuanue — ITynkTel mMenio Paspemt. ocu./per, KoJI-BO IyCKOB akTHBHBI TOJIBKO B PEKHME
TECTUPOBAHMUS.

ITocne cHsaTus curHana «TecT TepMuHana» TEpPMHUHAI OTMEHSAET PEKHUM TECTUPOBAHUSA U
BO3BpAIaeTCsi K HOPMAIbHOMY () YHKIIHOHHUPOBAHHUIO.

2.6.2 PexxuM TeCTHpPOBAHUS alapaTHOW YacTH

2.6.2.1 Ha3nauenue u pabora

Pexxum mnpenHasHaueH [js MPOBEPKH pabOThl amnmapaTHBIX Y3JOB IPU MEPUOTUYECKHX
MpOBEepKax MO0 MpHU IMPOBEPKAaX N0 BBOJA B JKCIUTYaTAMIO JUISl BBISIBICHHUS HEHCIIPABHOCTH
TECTUPYEMBIX Y3JIOB.

[Tpu BXOAC B PEeKUM TECTHPOBAHHS aBTOMATHYECCKH IMpeKpamaercs padora GyHKIUN 3aIuT,
ocuusuiorpadupoBaHus, PETUCTPALIMU U CAMOANATHOCTUKH.

[Ipu BbIsiBIIEHUM OMIUOKH (HECOOTBETCTBHS) HEOOXOAMMO (PUKCUPOBATH OMIMOKY B MIPOTOKOJIE
HEUCIIPABHOCTEH, MOATOMY MPENOCTaBlIeHAa BO3MOXKHOCTH (PUKCAIIUM pe3ysibTaTa MPOXOXKICHUS
TecTa (YCHELHO WU HET).

2.6.2.2 IloaroroBka K TECTUPOBAHHIO

[lepen mpoBecHIEM TECTUPOBAHUS HEOOXOIUMO OTKJIFOYHTh OT TEPMHHAJIA TICTIH:

- BXOJIHBIX JUCKPETHBIX CUTHAJIOB,

- BXOJIHBIX aHAJIOTOBBIX CUTHAJIOB,

- BBIXOJHBIX JIUCKPETHBIX CUTHAJIOB,

- Bxoauelx BU curnamnos,

- BBIXOAHBIX BU-curnamos.

[Tpr BXO/€ B PEKUM TECTHPOBAHHS dYepe3 MeHio JImarHocTuka HEOOXOIMMO TOJITBEPIAHUTH
BBINIOJIHEHUE JTAHHOTO TpeOoBaHuUs (PUCYHOK 2.5).

TepMMrHA OTKJIIOUYEH
OT lLlener BXOIHHX,
BEIXOIOHEIX CUIT'HAJIOB?

<C>-Herm <E>-Ila

Pucynok 2.5 — ITonTBeprkaeHue OTKIIOUEHHS Leneil

IIpn OoTKIItOYEHHMH LieNed BXOAHBIX U BBIXOJHBIX CHUTHAJIOB BBOIUTCA «/la» M IPOUCXOIUT
BXO/Jl B PEKUM TECTUPOBAHMSI, IPH 3TOM pabOTa BBIXOJIHBIX PEJie pa3pelieHa.

[Ipu BBOme «Her», aBTOMaTHyecku ONOKUpyeTcs paboTa BBIXOAHBIX pele M Ha 3KpaH
BBIBOJMTCS co001IeHHEe 00 3TOM (pUCyHOK 2.6). [lanee MpouCXOAUT BXOJ B PEXKHUM TECTUPOBAHUS, B
KOTOPOM HE MPOBOAUTCS IMpOBepKa TUCKPETHBIX BbIX0A0B (MyHKTH Teer miaat BB/BBIB u Tect
BY BX0/10B ¥ BBIX0/IOB).
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PaspemeHre paboOTEHL
pesie OTKIIOUEHO!

<E>-Jajee

Pucynox 2.6 — IloarBep kaeHne OTKIIOUEHUS eIl

2.6.2.3 3amyck TecTa

Jlanee mpoucXOAMT BXOJ B PEXHUM TECTUPOBaHUS M B MeHIO /luarHocrmka otoOpaxkaercs
CIIMCOK TECTOB:

- Tecr nunnukaropa;

- Tect xnaBuatypsl;

- Tect cBETOIMOIOB;

- Tect mmater MII;

- Tecr muar BB/BBIB;

- Tecr «Heucnp.»;

- Tecr BY.

3amyck TecTa MPOUCXOIUT IO BHIOOPY COOTBETCTBYIOIIETO ITyHKTa MEHIO Ha DJKpaHe
ycrporictea UUM. IlpegycMoTpeHa BO3MOKHOCTB OCTAHOBKHM BBIIIOJHEHUS TECTOB HAKaTHEM
KHOTNIKH «C», KpOME TecTa KJIIaBUaTypHI.

[To 3aBepiIeHHIO Ka)XAOr0 TeCTa HEOOXOAMMO MOJATBEPAUTH PE3YNbTAT BBIOJIHEHHUS TECTa
(«Tect mpoiinen ycnemno? <C>—Hert <E>—[la»).

Pesynmbrar mpoxokieHuss Tecta (UKCHUPYETCS Ha OKpaHE HANpOTUB IIYHKTAa MEHIO
COOTBETCTBYIOIIETO TeCTa («OK» HITH «Er).

2.6.2.4  Tect uHIUKATOpA

[Tpu 3amycke TecTa nmpoBepseTcss padoTOCOCOOHOCTh MHAUKATOPA.

B xone tecra:

- BCE CEIrMEHThI MH/IMKATOpa 32KUTAI0TCS OJJHOBPEMEHHO, 3aTE€M SKpaH OYHMIIAETCs;

- CEerMEHTHI 32)KHUTaloTCs U TacATcs MOCIe0BaTENbHO.

2.6.25 Tect knaBuarypsl

B nanHoM Tecte nposepsercs padoTOCOCOOHOCTh KHOIIOK YIIPABIICHUS.

[TpoBepka ocyIiecTBiIsIeTCs KPAaTKOBPEMEHHBIM Ha)XaTWeM KHOIKH, IPH 3TOM Ha JKpaHe B
crpoke «TecT KHOMOK» JODKHO OTOOpakaThCsi HANMEHOBAHNE TIPOBEpsieMoil KHOMKU. C MOMOIIIBIO
3TOr0 TeCTa MOYKHO MPOBEPUTH (DYHKIIMOHMPOBAHUE BCEX KHOMOK ycTpoicTBa («BBepx», «BHU3»,
«BmpaBoy, «BrieBoy, «C», «Ex», «F1», «F2», «BKJI», «OTKJI», «CBPOC») (pucyHok 2.7).

*TecT KHOIOK:CBPOC¥*

F1 A F2 CBPOC
< > OTKIJI

C \Y, E BKJI
<C>+<E>-BrIXOI

Pucynok 2.7 — Tect KHOTIOK

Beixon u3 pexuma MpOUCXOIUT MPHU OJHOBPEMEHHOM KPAaTKOBPEMEHHOM HA)KAaTHHM KHOIIOK
«E» 1 «C» 1160 mocie moyrydeHus COOTBETCTBYIOIIEH KOMaHAbl Yepe3 JUArHOCTUYECKUH TTOPT.

2.6.2.6 Tecr cBeTOANOIOB

[locne 3amycka TecTa OCYIIECTBIISIETCS MPOBEpPKAa HHIUKAIIMM BCEX CBETOAMOJIOB KpOMe
cBetoino10B «lIutanue» u «Heucmp.».

[Tpu TecTUpOBaHUY TEPMUHAIOB 00ECIIEUNBAETCS MPOBEPKA CIEITYIOIINX COCTOSHUM!

- BCE CBETOAHOJIbI BLIKIIOYEHDI,

- CBETOJMOJbI BKIIOUEHBI B PEKUME «KPACHOT0» CBEUCHUS;
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- CBCTOANOAbI BKIIFOYCHBI B PCIKUMC «3CJICHOI'0>» CBCUCHUS

- BKJIIOYCHHE W BBIKIIOYEHHE Ka)XKJOTO CBETOJHMOMAA JABAXKIBI (IBYLBETHBIE CBETOIUOIBI
BKJTIOYAIOTCS B PEXKMME CBEUCHHS «KPACHBIM», A 3aTEM «3E€JIEHBIM» I[BETOM).

2.6.2.7  Tecr 6moka moruku (Teer miaarer MIT)

Jis  mpoBepKHM  KOPPEKTHOCTH pabOThl  MHKPOCXEMBI YacoB PEajJbHOr0 BpPEMEHH,
YCTaHOBIJICHHOH B OJIOKE JIOTMKH, TEPMUHAT BHIBOAUT HA IKPaH COOOLICHNE 00 yCTAaHOBICHHBIX JaTe
u BpeMeHH (pucyHok 2.8). Heo0xoaumMo noATBEpANTh MPaBIIIBHOCTh OTOOPaXEHHOH HH(OpMAIIHH.

*

TecT njgatTer MII B
IDaTa 30.04.2014
Bpema UY4Y.MM.CC

OTobOpax—Cca KOPPEKTHO?
<C>-HerT <E>-Ia

Pucynoxk 2.8 — [IpoBepka 4acoB peajibHOTO BPEMEHHU
JIy1s TIpOBEPKU KOPPEKTHOCTH (DAMIOBBIX CHCTEM Ha SKpaH BBIBOJUTCS MH(OpMAIHS O BCEX
YCTPOMCTBAaX M pa3JieliaX CUCTeMBbI (pUCYHOK 2.9):
- Ha3BaHHe ycTpoiicTBa (ram, oscil, boot, log),
- o0miast/cB0OOIHAS TaMATh B Kb,
- COCTOsIHHE IIPOBEPKH (aiJIOBBIX OIEparlHii.

s TecT njaTer MII b
YCTPOMCTEO : oscil
Mamarb: 26096/6544kB
d.omnmepauum: OPOUIEHEL

<C>-Bmixonm <E>-Jlajee

Pucynok 2.9 — IIpoBepka KOppeKTHOCTH (hailIOBBIX CUCTEM

[Tpu ommbke aitnoBeix onepanuii B ctpoke @. omepamuu BBIBOIUTCS OJHO W3 COOOIICHUN
(pucynok 2.10):

— 00 omubke co3nanus ¢paiina —er crt £
— 00 omuOke 3anucu B Qa1 —er wr f£;
— 00 ommoOke 3akpeiTus (aitna —er cls f;
— 00 omubke oTKpbITHA (haiia —er opn £
— 00 omubke ureHus ¢aitna —er rd £,
— 00 ommbke ynanenus ¢daiina —er del £.

B CIydac KOPPEKTHOTO BBIIIOJIHCHHA BCCX onepaunﬁ B CTPOKEC BBIBOJAUTCA HAAIKCh
((HpOﬁﬂCHBI)). Z[J'ISI MNPpOAOJIKCHUSA TECTAa IPOBCPKU 0JI0Ka JIOTHKH HaXkaThb «E».

B TecT nJjaTer MII *
YCTPOMCTEO : log
[IaMaTh : 0/ 0kB

®.onepaumumu: er del f

<C>-Bmixonm <E>-Jlajee

Pucynok 2.10 — IIpoBepka KOppeKTHOCTH (aJIOBBIX OMeparuii

HeobxonuMo yoenuThes, 9TO JaHHBIE KOPPEKTHO OTOOpaKaloTCA U IS MPOJIOJDKEHUS TecTa
MIPOBEPKH OJIOKA JTIOTUKHU HAXaTh «E».

Jlist mpoBepKU HaMM4Usl 00sI3aTENbHBIX (DAillIOB 3allMThI Ha DKPAaH BBIBOISTCS COOOIIEHUS C
MMEHAMH OTCYTCTBYIOIIUX (pailioB.
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[Tpu BBISBIEHUU OTCYTCTBHSI HEOOXOAMMBIX (DalijIOB 3aIIMTHI TECT CYMTACTCS MPOUICHHBIM
HeyCHelmHo W HeoOXoauMo 3amucath HWH(pOpMaInio, oToOpa)kaeMyr0 Ha dKpaHe M COOOIIHTH
MPEANPUATHIO-U3TOTOBUTEITIO.

2.6.2.8 Tecr Onoka muraHus w/ win OJOKOB auCKpeTHOro BBoza/BeiBoga (TecT miar
BB/BbIB)

JlaHHBIN TECT OCYILIECTBIISIET IPOBEPKY OJIIOKOB, COAEPIKALIUX AUCKPETHBIE BXObI U BBIXO/IBI.
B 3aBucumocTy OT KOHPHUTyparuu TepMUHATA JAHHBIH MYHKT MEHIO COACPIKHUT COOTBETCTBYIOIIICE
KOJMYECTBO IYHKTOB, paBHOE KOJUYECTBY OJIOKOB (CIOTOB).

[1pu Bxoje B TecT OJI0Ka HA SKPaH MOCTPOYHO CBEPXY BHU3 BBIBOIUTCS (pUCYHOK 2.11):

- THII TECTUPYEMOTO OJI0Ka;

- KOJMYECTBO BXOJIOB U BBIXOJIOB;

- uH(OpMaLMs O COCTOSIHUU KaHAJIOB TUCKPETHBIX BXOJI0B;

- uH(OpMaNHs 0 COCTOSIHIH KaHAJIOB IUCKPETHBIX BBIXOJIOB;

- HOMEp MPOBEPSEMOr0 BBIX0/Ia, €CIIH OCYIECTBIISIETCS IPOBEPKA BHIXOJIOB.

HpI/IMe'laHI/Ie -B CTpOKax BXO}II)I u BLIXO}ILI CHUMBOJI «—» 03HA4YacT OTCYTCTBHUC BXOJHOI'O0 CUTHAJIa
WM KOHTAKTHl Pa3OMKHYTHI, «mu(dpa» — HaIWYMe CUTHAIAa WM KOHTAaKTHl pene 3aMkHyTHL. Lludpa
COOTBETCTBYET MIIajIel nudpe HoMepa AMCKPETHOI'O BXOJa W/WIW Bbixona (Hampumep, IS Bxoma 4.9,
otoOpaxkaercs udpa 9).

*TecT CnoT01-TI3001*
8Bx/5BEIX

Bxomer: |12-————-
>BeIXOOBL: | -—-3--

N Brxoma: 03

Pucynok 2.11 — IlpoBepka AUCKPETHBIX BXOAOB M BEIXOJIOB

[TpoBepka AMCKPETHBIX BXOAOB OCYLIECTBISETCS MOJaueii Ha AMCKPETHBIE BXOJbI TEPMHUHATIA
CUTHAJIOB.

[TpoBepka NUCKPETHBIX BBIXOJOB (BBIXOTHBIX pEJ€) TECTHPYEMOTo OJIOKa OCYIIECTBISETCS
W3MEHEHHEeM HUX COCTOsiHHs mpu momoiin KHomku «E». Kaomka «C» cmyXuT Ans BbIXoJa W3
peKuMa M3MEHEHHs COCTOSHHSI BBIXOJTHBIX pene. V3MeHeHHe COCTOSHHS OCYHIECTBISETCS TNPH
MOMOIIN KHOTIOK «BBepx» ninn « BHU3».

BHe pexnMa W3MEHEHHS COCTOSHUSI pPEJ€ €CTh BO3MOXKHOCTH BBIOOpa CIEAYIONIEH WIH
MpebIAyIIel TUIaThl MO CIUCKY MPH MOMOIIY KHOMOK «BnpaBo» min «BJjieB0» COOTBETCTBEHHO.

[Tpu BBIOOpE npyroro Ojoka A TECTUPOBAHMSI WM MPEKPALEHUH TECTUPOBAaHUSA OJoKa
COCTOSIHUS BBIXOJJHBIX peJie cOpachIBalOTCS.

2.6.2.9  Tecr pene «HencrpaBHOCTH»

Tect mnpenHa3HaueH AN TPOBEPKHM KOPPEKTHOCTH cpabaTeiBanus pene «Heucnp.» u
cBeroanona «HencnpaBHOCTE». BX0a B peknM M3MEHEHUS! COCTOSIHUS Pelie OCYIIECTBISIETCS TPU
nomou KHOnku «E». Pene 3ambikaeTcs Wiu pa3MbIKaeTcsl B PEKUME U3MEHEHHs] COCTOSHUS TIPH
nomMomu KHomok «BBepx» unu «BHu3». Bmecte ¢ 3ambikaHueM/pa3MbIKaHUEM pelie JOJIKEH
COOTBETCTBEHHO BKJIIOUATHCS/BBIKIIOUATHCS cBeTouo 1 «Hencrp.».

[Tpu 3aBepuIeHUH TecTa pere Pa3MBIKAETCSI U CBETOAMO/, COOTBETCTBEHHO, BEIKITFOUACTCS.

2.6.2.10 Tecr BY BX010B U BLIXOJ0B

B srom Tecte mpoBepsieTcs paboTa JUCKPETHBIX BXOJOB M BBIXOJOB Oioka cBsi3zu ¢ BU-
nopramu (pucyHok 2.12). B mepBoif cTpoke, mocie 3arojioBka, oTtoOpaxaeTcs HHGPOpPMAIUS O
COCTOSIHUH BXOJIOB, BO BTOPOI — MH(OPMAIIHS O COCTOSIHUH BBIXOJIOB TUTATHI.

CocTosiHUSI BXOJIOB/BBIXO/IOB 0003HAYEHBI CIEAYIOUTUM 00pa3oM: «—» — JOTHIECKHH «0», «*»
— jorudeckas «1».
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* TecT BY *
Bxomer: -
>BuIXOIEI: —*

Pucynok 2.12 — IIpoBepka BY BX010B 1 BEIXOI0B

BXOI[ B PCIKUM U3MCHCHUA COCTOSIHUI BBIXOJI0B OCYIICCTBJIACTCA IPU IMTOMOIIN KHOIIKH «E».
HpI/I 3aBCPIUICHHUU TECTA COCTOAHUSA BEIXOO0B C6paCBIBaIOTC${.

41



AHIIB.656122.011 P31

3 Texunueckoe 00cTy:KNBaHUE

3.1 O0mme ykazanus
3.1.1 [{uki TeXHUYECKOTO O0CTYKUBAHUS

[Mukn TexHuyeckoro obOcayxuBanus (TO) ycrpoiicTBa B mpolecce €ro SKCIUTyaTaluu
COCTaBIIsIET BoceMb JieT coriacHo TpeboBanmsim CTO 56947007-33.040.20.141-2012 «IIpaBuna
TEXHUUYECKOTO OOCIY)XMBaHHUS YCTPOMCTB pelIeHHON 3alMThl, aBTOMATHKH, IUCTaHIIMOHHOTO
yrpaBieHus U curHanusanuu nojacraniuii 110-750 kB» s ycTpoiicTB Ha MHUKPOIIPOIIECCOPHOM
6aze. [log nukinom TO nmoHuMaeTcst nepruoa SKCIUTyaTallud TePMUHAIA MEKIY BYMS OmKalImMu
npopUIAKTUIECKUMU BOCCTAHOBJICHUSMH, B TEUEHHE KOTOPOTO BBIIOJIHIIOTCS B OMNpEACTICHHOM
rocienoBareabHOCTH BUAbl TO, mpenycMOTpeHHbIE BbIlIeyKa3aHHbIMU IIpaBunamu: mnpoBepka
(Hanmagka) MpU HOBOM BKJIFOYEHHH, TEPBBIA MPOPMIAKTUYECKUNH KOHTPOJb, MPOMHUIAKTUIECKUN
KOHTpPOJb, MPOQPHIAKTUYECKOE BOCCTAHOBJICHHE, MPOBOAMMBIE B CPOKM M B 00BEME IPOBEPOK,
YCTaHOBJICHHBIX Y MOTpeOuTens. B mporecce skcmryaraiiui 00beM MPOBEPOK MOMKET OBITh
COKpallleH, a MOPSAJOK MX IPOBEACHUS H3MEHEH B COOTBETCTBUM C BHYTPEHHUMHU IIpaBUIIaMU
AKCIUTyaTalid MUKPOIPOLIECCOPHBIX 3aIMUT NOTPEOUTEIS.

TexHuueckoe OOCITy)KMBaHME€ W  PEMOHT YCTPOMCTB  pa3peuiaetcs MPOU3BOAUTH
[IPEJICTABUTENSIM ~ [IPEANPUATUA-U3TOTOBUTENSA, a TaKKe JIMIAM, HIPOUIEAIINM CIEHHUAIbHYIO
MOATOTOBKY.

B Tabmmme 3.1 yka3aHbl pEKOMEHAALMW 3aBOJA-M3TOTOBUTENS IO TEPUOTUIHOCTH
nposeaeHus: TO ycrpoiicTsa.

Tabmuua 3.1 — [leproAnYHOCTH POBEACHUS TEXHUUYECKOTO OOCITY>)KUBAHHS YCTPOHUCTBA

HanMeHoBaHme [ukin KonngecTBo neT skcmryaranuun
TO,mer| 0 | 1|2 | 3|4 |5|6|7|8|9|10[11|12|13|14|15]|16
Tepmunan
H|KI|{-|-|K|-|-|-|B|-]-]-[K|-]-1]-1B
«TOP 300» 8

[Mpumeudanmne — YcnoBuble 060o3HaueHus: TO — Texanueckoe oOcmyxkuBanue; H — npoBepka (Hanaaka) npw|
BrurroueHun; K1 — mepBeiil npoduiakTuiaecknii KOHTPOIb; B — mpodunaktuueckoe BocctaHOBIeHHE; K
MPOPUIAKTHUECKHIA KOHTPOJIb.

3.1.2 TIpoBepka TEXHUUECKOTO COCTOSIHUS U pabOTOCIOCOOHOCTH
B Tabnuue 3.2 mpuBeaeHs! BUJIBI pabOT IPU COOTBETCTBYIOIIMX MPOBEPKaX.

Tabmuma 3.2 — Buasl paboT ipu MpoBepKe yCTPOKCTBA

Bunaer
IIPOBEPOK

H, K1, | a) BHEmHMI OCMOTp: OTCYTCTBHE BHEIIHUX CJIEIOB YJIapoOB, MOTEKOB BOJbBI, B TOM

B, K YUCJIE BBICOXIINX, OTCYTCTBHME HAJIETA OKHUCJIOB HAa METAJUIMYECKUX ITOBEPXHOCTSIX,
OTCYTCTBHE 3alIbUICHHOCTH, OCMOTP PSIIOB 3a)KUMOB BXOJHBIX M BBIXOJHBIX CUTHAJIOB,
pa3zbeMoB HHTepdeiica CBSI3M B YaCTH COCTOSIHUS UX KOHTAKTHBIX MOBEPXHOCTEN
B 0) BHYTPEHHHU OCMOTp: YUCTKA OT MBLIU; OCMOTP AJIEMEHTOB IENel ¢ TOYKHU 3pEHUs
HAJIUYUS CIEJOB TEPErpeBOB, OCIAOICHHS MAasHbIX COCIUHEHHH W3-32 MOSBICHUS
TPEUIMH, HAJIWYMS OKHCIICHHUS; KOHTPOJIb COWICHEHHUS Pa3beMOB M MEXAHUYECKOTO
KPEIUIEHUS 2JIEMEHTOB, 3aTS’)KKa BUHTOBBIX COEIUHEHHI

Bunbr paboT npu npoBepke

H, K1, |B) wu3MepeHHE COMNPOTUBICHUS W3OJSAIMKA HE3aBUCUMBIX Ilened (Kkpome 1enei
B, K uHTepdeiica CBA3M) K KOPIYCY U MEX1y co00ii
H,B I') MCIBITAaHUS AJIEKTPUYECKONM MPOYHOCTH H3OJIALMU HE3aBUCHMBIX Lieneil (kpome
neneil uurepdeiica cBsi3n) K KOPIycy U MEXAy coOoi
H, K1, | n) 3aganue (niM npoBepka) TpeOyeMoil KOH(pUrypaluu yCTpOWCTBA B COOTBETCTBHH C
B, K OPUHATBIMU ~ MPOEKTHBIMU  pPEUICHUSIMHM U TEXHUYECKUMHU  XapaKTepUCTUKaMU

(pyHKIIMSIME) yCTpOiiCcTBa
H, K1,B | ¢) 3amanme (Wi mnpoBepKa) YCTaBOK YCTPOWCTBA B COOTBETCTBHU C 3aJIaHHOU
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KOH(Hrypamnuen
H, K1, B | )x) mpoBepka MpaBWIBHOCTH OTOOpakeHHs 3HAueHUH U (Da30BBIX YIJIOB TOKOB
(HanpsKEHM ), HOJaHHBIX OT IOCTOPOHHETO HCTOYHUKA
H, K1, B | 3) mpoBepka mnapameTpoB (ycTaBOK) cpabarbiBaHUS U KO3 (UIMEHTOB BO3BpaTa
kaxxsoro MO npu nojiaye Ha BXOJbI YCTPOUCTBA TOKA (HAIIPSHKEHUS) OT MOCTOPOHHETO
MCTOYHUKA; KOHTPOJIb COCTOSIHUSI CBETOIMOJIOB NPU CpabaThIBAHUU
H, K1, B | ) npoBepka BpeMeHHU cpabaThIBaHUS 3aIUThl HA COOTBETCTBHUE 33JJaHHBIM YyCTaBKam
110 BpEMEHU
H, K1 | k) npoBepka OTCYTCTBHUSI JIOKHBIX JAECUCTBUN NpPU CHATHUM U I0JAa4Y€ HAIPSLKEHUS
ONEpaTUBHOIO TOKAa C IOBTOPHBIM BKIOYeHHeM uepe3 0,5 ¢ mpu MHHMMAaIbHOM
3HAQUEHUM JWalia3oHa yCTaBOK C Mojaueld Toka (HampsbkeHus), paBHoro 0,8 Toka
(HanmpspKeHHs) cpabaThIBaHUS
H J) mpoBepka cpalaThiBaHHs YCTpOiicTBa Ha pabouyMx ycTaBKax U OIpeiesieHue
U3MEHEHHS MapaMeTpOB CpabaThIBaHUS MIPU HAIPSHKEHUU OTIEPATUBHOTO TOKA, PABHOM
0,8 1 1,1 Uy
H,B M) mpoBepka B3zaumojehcTBus MO M JOrMyecKux Mene 3amuThl ¢ KOHTPOJIEM
COCTOSTHUSI BCEX KOHTAKTOB BBIXOAHBIX peJie U BU3YyaJIbHBIM KOHTPOJEM COCTOSHUS
CBETOJIMO/IOB M JIaMIl cUrHaiu3auuu. lIpoBepka mnpoBoAMTCS MNpU HANPSHKEHUU
nuTaHus onepaTuBHOro Toka, paBHOM 0,8 Uy, M CO3MaHUM YCIOBHMH AJiA
noodepeHoro cpabareiBanus kaxaoro MO m momadnm HEOOXOIMMBIX CUTHAIOB Ha
JUCKPETHBIE BXOIbI 3aIITUTHI
H, K1, | H) mpoBepka ymnpaBisionux (pyHKIHA 3aIUTHI ¢ BO3ICHCTBUEM KOHTAKTOB BBIXOTHOTO
K, B pelie B LIeNH YIpaBJIeHUs KOMMYTAallMOHHBIM annaparoM
H, K1, B | 0) npoBepka (GyHKIUH perucTpanuu COOBITHH, OCHHIUIOrpaGUpPOBAHHUS CHUTHAJIOB,
0TOOpaXeHHsI MAPaAMETPOB 3AIUTHI
H,K1, |n) mpoBepka ynopaBlieHHS  KOMMYTAllMOHHBIM  allapaToM  I[PUCOECIUHEHUS
K, B (BKJIFOUHMTH/OTKITIOYHTD)
H,K1,B | p) mpoBepka B3aMMOJCHCTBUA C JPYTUMH YCTPOWCTBAMH, JIJIEKTPOABTOMATHKH,
YOpaBJIEHUs] U CUTHAJIM3AIMU C BO3JICCTBUEM Ha KOMMYTAIIMOHHBIN anmnapar
H, K1, | ¢) mpoBepka pabouuM TOKOM
K, B

Buumanue! B cinydae oOHapyxkeHUs Ae(eKTOB B TepMUHANE WU B ycTpoicTBe cBsizu ¢ 1K,
HE00X0IMMO HEMEIJIEHHO MOCTaBUTh B U3BECTHOCTH MPEANPUATHE-U3TOTOBUTENL. BoccTaHOBNIEHNE

BBIILIEYKA3aHHOM ammaparypsl

HIepPCOHAIL.

MOKCET HTPOU3BOAUTL TOJIBKO CIICHUAIBHO MOATOTOBIJICHHBII

[Topsimok ¥ MeToaMKa MPOBEPOK, YKAa3aHHBIX B TalOnuile 3.2 NPUBEACHBI B COOTBETCTBYIOLIEM
ANIIB.656122.011-XXX IIMU.

3.1.3 IlpoBepka CONPOTHBIICHHS ¥ IPOYHOCTH H3OJISIIHN

Hcnoerranns N30JIA0UH TPOBOAUTCA B XOJIOJHOM COCTOSAHHWH B COOTBETCTBUU C Tp€6OBaHI/I$IMI/I

I'OCT P 51321-2007.

3131

[lepen mpoBeneHrEM TPOBEPKH HEOOXOIUMO:

- CHATDH OINCPATUBHOC IIUTAHUEC TCPMUHAJIA,
- BPEMCHHBIMH TICPEMBIYKaAMU O6T)CJII/IHI/ITB Oy HE3aBUCHUMBIX T'PYIIIIL. B TEPMHHAJIC
(H_IKa(I)y') B 3aBUCUMOCTU OT TUIIOHUCIHOJJHCHUS BBIACIIAOTCA CICAYIONIUC HC3aBUCUMBIC T'PYIIIbI

HEeIen:
a)
b)
c)
d)
e)
f)
9)

IIEPEMEHHOT0 TOKa;
MIEPEMEHHOT0 HaNpPsKEHUS;

Toka IIIOH, KIB;

BXOJIHbIE LIETIH;

LleNY MUTAaHUs TEPMUHAJIA,

L[ENU CUTHAIHU3AIHH;

ornepaTuBHOro Toka nutanus SMO1 u SMB;
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h)  oneparuBHOrO TOKa MUTaHust YMO?2;
i) BBIXO/IHBIE 1EIIH.
3.1.3.2 Heo6x0oaumMo U3MEPHUTH COMPOTUBIICHUE N3OSN MEXKIY LEISIMH, COeTMHECHHBIMH
MeX1y co00M M KOPITyCOM, a TaKyKe MEXAY KayKJOM 1eTb0 U OCTABIIUMUCS COCIMHEHHBIMU MEKIY
coboii nensimu. M3mepeHus mpousBOAATCSA C MOMOIIbI0 MeroMMeTpa Ha Hampsokernue 1000 B s
nerneid Boime 60 B cormacuo I1TD. [Ipu Bcex Bumax u3MepeHU COMPOTUBICHUE COOPAHHBIX IETICH
JOJKHO ObITh HEe MeHee 100 MOwm.
3.1.3.3 DnexTtpuyeckas MPOYHOCTh HU3OJALUN MEKIY YKa3aHHBIMU LIETIIMA OTHOCHUTEIBHO
Kopmyca u Mexay coboit mposepsiercss HanpspkeHueM 1000 B wactoroit 50 ['m B Teuenue 1 muH.
[Tocne sToro BHAa NPOBEPKHM HEOOXOAMMO TIOBTOPHO H3MEPUTH COMPOTUBICHHE HW3OJSLUU
TepMHUHana. McnplTaHue H30J8UUM SIBJISETCA YCIEHIHBIM, B CIIy4ae €CJId €€ COIpPOTUBIECHUE
coxpanmioch He MmeHee 100 MOm.

3.1.4 3ananue (mpoBepKa) YCTaBOK U KOHPUTYpAITUU

3.14.1 3aganue (mpoBepka) YCTAaBOK NIPOMU3BOAMTCS B COOTBETCTBUHM ¢ pabouei
JTOKyMeHTaIe o0bexTa. BoIOOp aKTHBHOM IpymIbl 1 U3MEHEHHE YCTaBOK OCYILECTBIISICTCS Yepes
0JIb30BaTeIbCKHM nHTEpdEiic (2.5.11).

3.14.2 TepmuHan oTrpykaercsi CKOHGUTYpUpOBaHHBIM. [Ipy HEOOXOIUMOCTH Ha OOBEKTE
OCYIIIECTBISIETCS U3MEHEHNE KOH(PUTYypaIIUU TIPU MTOMOIIH CEPBUCHBIX MPOTPaMM.

3.1.4.3 Cnoucok mapameTpoB AJisi KOHGUTypupoBaHus npuBeaeH B 2.4.3.

3.1.5 IlpoBepka nMpaBHIIBHOCTH OTOOPAKCHUS aHAJIOTOBBIX BEJTMYMH

Heo6x01uMo MCKIIIOUUTh BO3MOXKHOCTD JEHCTBUS TepMHUHAIa Ha BHemHue ycrpoiicta HKY.
[IpoBepka ocCymiecTBIIA€TCS IOAAYEHd TOKA M HANpPsDKEHWS OT IIOCTOPOHHETO HMCTOYHMKA Ha
COOTBETCTBYIOIIME KJIEMMbI Pa3beMOB TepMUHaNIA. BennuuHbl U (pa30Bble CABUTHU MOJAHHBIX TOKOB
Y HaNpsDKCHUH KOHTPOJIHMPYIOTCS HA JUCIICe TEPMHUHATIA H/HIU TIpU oMoInu mporpammel MuKPA.
Taxoxe MOXKHO OCMOTPETh 3HAUEHUS TOKOB U HANPSDKEHUH ¢ OMOILBIO BeO-MOHUTOPHUHTA.

IIpumeuanue — 31ech U Jajnee B KauecTBE MOCTOPOHHETO MCTOYHHMKA peKOMeHIyeTcs mpuMeHaTs MK
PETOM wunu apyroe o60pynoBaHue ¢ aHATIOTHYHBIME XapaKTEPUCTHKAMH.

3.1.6 Ilposepka napamerpos (yctaBok, MO) 3ammr TepMuHaia

Heo6x01uM0 NCKITIOUNTh BO3MOXKHOCTB AEHCTBUS Te€PMUHANIA Ha BHeIIHUE ycTpoiicTBa HKY.

3.1.6.1 TIlIpoeepka MO mpom3BOIUTCS TMOAAaYeH OT MOCTOPOHHETO MCTOYHHWKA TOKOB H/MIIH
HanpsDKeHUH, COOTBETCTBYIOIIMX YCTaBKaM (MMHUTalus aBapuiiHbIX pekumoB). KoHTposb
cpabatsiBanusg MO ocyiecTBiseTCsl MO 3aMbIKAaHUIO BBIXOJHOTO pejie KOHTPOJIBHOTO BBIXOJIA C
¢bukcaueil napaMeTpoB cpabaThbIBaHUS U BO3BpATa.

3.1.6.2 TIIpoBepka B3ammojeicTBuss MO W JIOTMUECKHX TIIETEeH 3allUT OCYIIECTBISETCS
OJTHOBPEMEHHOM Mojauell JIOTMYeCKOro CUTHajla M TOKOB W/WJIM HAIpPSDKEHHM, COOTBETCTBYIOLIMX
cpabarsiBannio MO. KoHTponb ocymiecTBiseTCs MO 3aMbIKAHUIO BBIXOJHOTO pejie KOHTPOJIBHOTO
BBIXOJA.

3.1.6.3 B mposepkax 3.1.6.1 u 3.1.6.2 KoHTpoimpyercss 3aropaHue COOTBETCTBYIOIIUX
CBETOJIMOJIOB TEPMHUHAJA.

3.1.6.4 Meromuka npoBepku MO 3amut npusenena B AWIIB.656122.011-XXX [IMU u
HectangapTHeix MO — B AUITB.656122.011-XXX P32.

3.1.7 HpOBCpKa MOBCACHUS 3alIIUTLI ITPU CHATHUHU U ITOJAYC HAIIPAKCHUA OTICPATHUBHOTO TOKA

Heo6xoa1Mo UCKITIOUUTH BO3MOXHOCTh ACUCTBUS TEpMUHANIA HA BHelIHUE ycTpoiictBa HKY.
[locne momaum Ha TepMHUHAN pabounMx TOKOB M HampspkeHWH, paBHBIX 90 % oOT BeNIWYHHEI
cpabaTbIBaHUs, CHUMAETCSl U CHOBA IOAAETCS HANpsDKEHUE ONEpaTUBHOIO MOCTOSHHOTO TOKa. B
X0/JIe MPOBEPKHU HE JOJHKHO MPOUCXOAUTH cpabaThIBaHUS 3AILIUTHI.

3.1.8 [IpoBepka JeHCTBUS B ICHTPATBHYIO CHUTHAIM3AIMWIO M B3aUMOJICHCTBUS C BHEITHUMU
YCTPOMCTBAMH

HpOBepKa I[Cf[CTBPISI TCpMHHAJIa B HNCHTPAJIbHYIO CUTHAIU3ALUIO U BSaHMOHCﬁCTBHH C
BHCIITHUMH yCTpOfICTBaMH IMPOBOAUTCS HAJTAAOYHBIM IIEPCOHAIIOM B YCTAHOBJICHHOM ITOPAOKE.

3.1.9 Ilposepka B3aumoeiicTBUs TepMuHaia ¢ Apyrumu HKY
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Heo6xoauMo HCKIIOYMTH BO3ACHUCTBHE B LIEMU YIPABICHHUS IMEPBHYHBIM OOOPYIOBAHUEM.
[IpoBepka B3ammonericteusi ¢ apyrumu HKY, uMmerommmucs Ha 0O0BEKTE, OCYIIECTBISCTCS
HMHTaHHeﬁ COOTBCTCTBYIOIIHX PCIKUMOB U KOHTPOJICM BBIXOAHBIX CUT'HAJIOB.

3.1.10 IIpoBepka TepMuHasa pabOYMM TOKOM M HANPSHKEHHEM

B npoBepky paboyrM TOKOM U HAIPSDKEHHUEM B 3aBUCHMOCTH OT TUITOMCTIOTHEHHSI TEPMUHAIA
BXO/JIUT:

- MpOBEpKa UCIPABHOCTH BCEX TOKOBBIX IENEH M3MEPEHHEM BTOPUYHBIX TOKOB HArPY3KH B
hazax;

- MpOBEpKa UCIPABHOCTHU M MPABUIHLHOCTHU MOIKIIOYCHHUS [IeTIeH HATIPSDKEHUS;

- [pOBepKa MPaBUIBHOCTU MOAKIIOUEHUS LIENel ToKa KaXXAOW IpyMHIbl TpaHCPOPMATOPOB
TOKA CHSTUEM BEKTOPHOW TUArpaMMbl U CBEPKOW €€ ¢ (aKTUYSCKUM HAIIPABJICHUEM MOIIHOCTH B
MEPBUYHOM 1ENH;

- [poBepKa NPABWILHOCTH BKIIOUYCHHUS OJIOKMPOBKM TIPU HEUCIPABHOCTH B MEMAX
HaMpsHKEHUS U OJIOKUPOBKH NMPU KAaYaHMSIX;

- MpoBepKa MPABWJIBHOCTH BKJIFOUCHHUS DEJie HANPABICHHUS MOIIMHOCTH W HAIPaBICHHBIX
pelie COnpOTUBIICHUS;

- [pOBEepKa TMPaBUIBHOCTH COOPKM TOKOBBIX T1emnei auddepeHanbHbIX — 3amuT
M3MEpEeHNEM TOKOB HeOaIaHCOB;

- MpoBepKa MPaBHIBHOCTH BKIOUeHHS IudepeHranpHo-Ppa3HbpIx 3amuT, 3amuT ¢ BY
OJIOKHPOBKOH.

3.2 Mepbl 6e30n1acHOCTH

3.2.1 Koncrpykuusa ycrpoicTBa noxkapodezonacHa B coorBerctBuu ¢ ['OCT 12.1.004-91 u
obecnieunBaer Oe3omacHoCcTh  oOcmyxkuBanus B cootBerctBuu ¢ ['OCT P 51321-2007,
I'OCT 12.2.007.0-75. [1o TpebGoBaHMSIM 3aIIUTHI YEIOBEKA OT MOPAKEHUS DJICKTPUUECKUM TOKOM
TepMuHan cooTBeTcTBYeT Kiaccy 1 mo 'OCT 12.2.007.0-75.

3.2.2lpu oKCcrulyaTallud W TEXHUYECKOM OOCITY)KMBAaHUU TEpPMHHAlA HEOOXOIMMO
pykoBoACTBOBaThCs «IIpaBUiaMu TEXHHUYECKON SKCILTyaTaIlluu AJICKTPOYCTAaHOBOK IOTPEOUTENCH)
u «[IpaBunamMu TeXHUKU 0€30MACHOCTHU MIPU IKCILTyaTaIlH SJIEKTPOYCTAHOBOK OTpeOUTENEH».

3.2.3 TpeboBaHus K TMEpcOHATy W TpaBmia pabOThl ¢ TEPMHHAIOM, HEOOXOJWMEIC TpH
o0CTyKMBaHUH U SKCILTyaTalliu TepMUHaNa puBeaeHsl B 2.2.1 Hacrosmero PO.

3.2.4Tlpu coOnroneHuN TpeOOBaHUI HKCIUTyaTalliM M XpaHEHUs TEPMHHAT HE CO3/aeT
OTIACHOCTH ISl OKPY KAIOIIEH cpebl.

3.3 IlepeyeHb HeHCIPABHOCTE U METObI HX YCTPAHEHUS

3.3.1 HeucnpaBHOCTH MOTYT BO3HHKHYTh NpU HApPYIIEHWH YCIOBUN TPaHCIOPTUPOBAHUS,
XPaHEHHS U DKCIUTyaTallluH, B pe3yIbTaTe M3HOCA KOMILJIEKTYIOIIUX.

Jns oOHapyXeHUs HEHCIpaBHOCTEH NpPH BKIIOYEHWHW NHUTaHUS W B Tporecce paboThl
TepMuHaia QYHKIIUOHUPYET CUCTEMA CaMOUATrHOCTHUKH.

3.3.2 CamoMarHocTKa TEPMHUHAJIOB TMOJpa3eNseTcss Ha JBa JTana: HayalbHbIM (Tpu
BKJTIOUEHUH/TIEPE3aITyCKe TePMUHAJIA) U TIOCTOSIHHBIN (B TIpoliecce paboThl YCTPOMCTBA).

O0beM CcaMOJIMAarHOCTHUKM BKIIOYaeT B C€e0s KOHTPOIb CIEAYIOIUX BAaKHBIX Y3IJI0B
TepMUHaia: OJIOKa JOTMKH, OJ0Ka MUTaHWsS W OJOKOB THUCKPETHOro BBOJa/BeIBOmA. B 0j0Kax
JMCKPETHOTO BBOJIA/BBIBOIA UMEETCSI TOKOBBI KOHTPOJIb UCIPABHOCTH IIETIEii 0OMOTOK BBIXOHBIX
pene. Undopmanns o caMoIMarHOCTUKE MOCTYNAET OT BCEX KOHTPOJIEPOB, pabOTAIOIINX B COCTABE
TEPMHHAJA U aHATH3UPYETCS B IICHTPAIILHOM M CUTHAJIBHOM MPOIIECCOPAX.

IIpumeuanne — CamoAMarHOCTHKA TEPMHUHANA HE KOHTPOJIHPYET UCIPABHOCTh KOHTAKTOB BBIXOJIHBIX
peie (HaanMep, 3aHI/IHaHI/Ie), a TaKXKe pa6OTOCHOCO6HOCTL JAUCKPCTHBIX BXOAOB, HCJIOCTHOCTH 00MOTOK
MIPOMEKYTOUHBIX TPaHC(HOPMATOPOB TOKA U HATIPSIKEHHS.

[Tpu oOHapyXeHUH yCTOMUMBON HEMCIPABHOCTH Ha JIMIIEBOM MaHETH TEPMHUHAJA BKIIIOUAETCS
cBeToauo «Hewucrnpy, BBOAUTCS 3ampeT YIpaBlIeHUs BEIXOAHBIMU peJie.

[Ipu oOHapyxeHHH HEUCIIPAaBHOCTH B mpouecce padoTbl GopMUPYIOTCS JABa Habopa KOJIOB
HEUCIPABHOCTU — TEKyHMil u oOmmii. Texkymuii KoJa HEUCHpaBHOCTH OTOOpakaeT COCTOSIHHE
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CaMOJMAarHOCTUKM Ha TEKYIIMA MOMEHT, OOIIMil KOJ HEHUCIPABHOCTH OTOOpakaeT Bce
HEHCIIPaBHOCTH, BKJIIOYAsl BBISIBIICHHBIE KPATKOBPEMEHHO M HCYE3HYBILHUE.

Jns mpocmoTpa noapoOHoi nHpopMaru 06 oOHapy)KEHHOW HEHCIPaBHOCTH HEOOXOIMMO
MepeT B MyHKT MeHI0 JluarnocTuka, Cocrosinue.

| I'maBHOE MEHIO |

\—{ Jnarnoctrka |

CocTosHEe *TeKyllee COCTOSTHUE™
Kox A: 00000000 Ox
— Texymee — Kox D: 00000000 Ok

Kox C: 00000000 Ox
B paGore

*Q01ee cocTostHuE™

Koxa A: 00000000 Ok

— O6mee [ Kox D: 00000000 Ok

Koz C: 00000000 Ok
B pa6ote

B nynkrax meHto Tekymee u O6uiee oToOpaxkaroTcsi TpU TUIIA KOJa:

— KO A — OIMOKH, BBISIBIICHHBIC LIECHTPAJIbHBIM HHTEp(eiicHbIM mporieccopoM (LIT);

— kox D — ommOku, BeIsSIBICHHBIC LIEHTPAIBbHBIM CHUTHAIBHBIM mpotieccopom (LCIT);

— kog C (BcriomoraTenbHbli) — cyMMapHbIii HA0Op OMIMOOK, BBISIBJICHHBIX B NEpUPEPUHHBIX
Osokax (0J0k mUTaHuUs, OJIOK JUCKPETHOro BBOAA/BbIBOAA). [Ipu BXOJE B JaHHBIH MYHKT, HAXKATHEM
KHONKHU «E», 0TOOpaXkaroTcsi KOJIbI OMMOOK MO KaKI0My OJIOKY, BTopas mudpa cieBa o003HavaeT
MOPSAKOBBIM HOMEp GJI0Ka, Hayajio oTcyera ¢ 0JI0Ka MUTaHUS.

OTtoOpakaeMble KOJBI TO3BOJSIOT HWACHTU(PHUIMPOBATH OOHAPYKEHHYIO HEUCIPABHOCTH,
nepevyeHb KoJoB mpuBeaeH B Tabiuuax 3.3 u 3.4. Ilpu BXoje B JaHHBIM MYHKT OTOOpa)kaeTcs
TEKCTOBOE ONMcaHue HencnpaBHocTel (kpome ko10B C).

3.3.3 Kozbl HeucnpaBHOCTEH

OmmOKM, BBISBIEHHBIE B XOJ€ CAMOAMArHOCTUKH, OTOOpakaloTCsl B LIECTHAAUATEPUUYHOU
CHCTEME CUHMCIICHHS 110 HUKE IPUBEJCHHBIM ITPABUIIaM.

Koa omm6ku cocTouT M3 BOCBMU 3HAaKOB (pa3psoB) U COACPKUT MH(OpPMALMIO O THIIE
HeucnpaBHOCTH. Kaxnplii paspsa — MIECTHAALATEpUYHOE YHCIO, COCTOsIIEee M3 YeThIpeX OuT
nBonyHoro koja (tabmmma 3.5). Kaxaelii OWUT COOTBETCTBYET OINPEACICHHOMY COOBITHIO
(HencnpaBHOCTH), MEepeUYeHb KOTOPBIX MpejacTaBieH B Tabmunax 3.3 u 3.4. HyneBble 3HadyeHus
KOJIOB CaMOJIMAarHOCTHKH O3HAYalOT OTCYTCTBHE BBISBICHHBIX HeWcmpaBHOCTed. Kom omuOku
obecrieurBaeT MH()OPMUPOBAHHE NPHU BO3HUKHOBEHMM OJHOM MM HECKOJBKUX HEHMCIIPaBHOCTEMN
onnoBpeMenHo. [Ipumep: Ecom xox A: 00000001 — sto «Ommbka mater LI11» (mopsakoBbii
HoMep Outa — 1, paspsia 1); 00000200 — ato «Omundka miarer LI16» (mopsiakoBeiii HOMep Outa — 2,
paspsa 3); 00000800 — sro «Ommbka cxembl 1» (MOpsAAKOBBIH HOMep Oura — 4, paspsn 3),
00000A01=00000800+00000200+00000001 — 310 «OmmoOKa mrater LII11», «Omuodka miaTer LI16»,
«Ommbxa cxeMsbl 1». AHAIOrHYHO POPMUPYIOTCS APYTUE TUIIHI KOJOB.
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Coo0menune Ha UM

Onuncanue
KOJ[ OIIHOKH TEKCTOBOE
0x00000001 Ommb6xka mater LIT1 OmmbKa rmiaThl HEHTPAIBHOTO MPOIEeccopa
0x00000002 Ommb6xka miats! L{I12 OmmbKa 1mIaThl HEHTPAIBHOTO MPOIECcCopa
0x00000004 Cooii 1101 COoii mporpaMMHOT0 00ecTIeYeHHS
0x00000008 Ommbxka jui.. 1 OmmbKa IUIEeBOH TIaThl
0x00000010 Ommb6xka mate! L{I13 OmmbKa 1mIaThl HEHTPAIBHOTO MPOIECcopa
0x00000020 COpoc HacTpoek OmmbKa miaThl HEHTPAIBHOTO MPOIEccopa
0x00000040 Ommb6xka miats! 1114 OmmbKa 1mIaThl HEHTPAIBHOTO MPOIEccCopa
0x00000080 OmmmbKa oCIUIIIOrD. OmmbKa miaThl HEHTPAIBHOTO MPOIEccopa
0x00000100 Ommb6xka miate! LI15 OmmbKa 1mIaThl HEHTPAIBHOTO MPOIEeccopa
0x00000200 Ommb6xka miats! L{I16 OmmbKa 1mIaThl HEHTPAIBHOTO MPOIECcCopa
0x00000400 Ommnbka yacoB OmmbKa miaThl HEHTPAIBHOTO MPOIEccopa
0x00000800 Ommbka cxembil OmmbKa mIaThl HEHTPAIBHOTO MPOIECcCopa
0x00001000 Peseps
0x00002000 OmmobKa MpUKII. OmmoOka 13 PyHKIHOHAIBHON CXEMBI
0x00004000 OmumOKa MpUKIIL. BHIB. Ommbka u3 (YHKIMOHATHHOH CXEMBI C BBIBOJOM
TEpMHHAJIA
0x00010000 Ommmbxka auir.mi.2 OmmmbKa JUIEeBOH TUIaThI
0x00020000 Ommmbxka auir.mi.3 OmmbKa JUIEeBOH TUIaThI
0x00040000 OmnoOka nuir.mi.4 OmnOKa JIHIEBOH IJIaThI
0x00080000 OmmbKa JuIL.IuL S OmmbKa JUIEeBOH TUIaThI
Tabmuua 3.4 — Kox omnbxu D
Coo0Omenne na UM
Onucanue
KOJI OIIUOKH TEKCTOBOE

0x00000001 OmmoOka matsr {117 OmmoOKa 1mIaTel HEHTPATBHOTO TIPOIeccopa
0x00000002 OmmoOka mnats! LI18 Ommbka naaTel HEHTPATBHOTO MpoIeccopa
0x00000004 Omm6xka mate! LIT9 OmmbOKa 1mIaThl HEHTPATHHOTO MPOIeccopa
0x00000008 Cooit 1102 COoii mporpaMMHOTro 00ecreyeHHsI
0x00000010 Cooii 1103 CO0oii nmporpaMMHOro o0ecrieueHus
0x00000020 OmmOka nnatsl [{I1a Ommbka niuaTel HEHTPATBHOTO MpoIeccopa
0x00000040 Omno6ka mater L{ITh Ommbka niaaTel HEHTPATBHOTO MPOIEccopa
0x00000080 Omm6xka mater LIT1C OmmbKa 1maaThl HEHTPATHHOTO MPOIeccopa
0x00000100 Omu6ka marsr [{I1d Ommbka naaTel HEHTPATBHOTO MPOIEccopa
0x00000200 Cooii 1104 CO0oi1 nmporpaMMHOro o0ecredeHus
0x00000400 Ommobka nnats! L{I1e Ommbka naaTel HEHTPATBHOTO MpOoIeccopa
0x00000800 OmmOka koH}.AHBX OmnOka KOH(UTypalKi aHaJIOTOBBIX BXO0B
0x00001000 Omnbka KoH(.1.BX Omnbka KoOH(UTYypaluy TUCKPETHOTO BBO1a/BbIBOJIA
0x00002000 Omnbxka 1mIat 1.BX OmnOka 1IaT BBOa/BBIBOIA
0x00004000 Omm6ka mater LTTf OmmbKa 1maaThl HEHTPATHHOTO MPOIEccCopa
0x00008000 Cooii I105 CO6oii mporpaMMHOTr0 00ecCeueHHsI
0x00010000 OmmOka cxembI2 OTCyTCTBHE B yCTPONUCTBE OJTHOTO M3 OJIOKOB
0x00020000 Ommbka cxembl3 Henonyctumas ycraBka
0x00040000 OmmOka cxembi4 HekoppekTHas yacToTa TUCKpEeTH3aUN
0x00080000 Omm6ka rnater [I1g OmmbOKa 1aaThl HEHTPATHHOTO MPOIEccopa
0x00100000 Omm6xka mats! [{ITh OmubKa mIaThl HEHTPATBHOTO MPOLEccopa
0x10000000 Peszepn
0x20000000 Ommbka cxeMbl 5 OmmbKka MHUTIMATH3AINH CXEMBI
0x40000000 Cooii I106 CO0oii mporpaMMHOro o0ecrieueHus
0x80000000 Ommoka mater LTI OmumbKa nuaTel HEHTPAIBHOTO MPOLEccopa
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3HayeHue paszpsaaa Kojaa OmnOKH
(B IIECTHAIIATEPUIHOM CHCTEME)

Homepa akTuBHBIX OUTOB
(TBOMYHBIN KOJ)

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

TMMOO|W > oo ~NooloswNko

1111

3.3.4 JleiictBus npu oOHAPYKEHUH HEUCITPABHOCTHU

[Ipu oOHapyXeHUH YCTOMYMBON HEHUCIIPAaBHOCTH, KOTOpas MOXKET MPUBECTH K JIO)KHOMY
cpabaThIBaHUIO WM OTKa3y B cpalaThIBaHHHM YCTPOWCTBA, OOECIEUMBAETCS BBIBOJ JEHCTBUS
TEepPMHUHAJIa Ha BBIXOTHBIC LIENH, IPH 3TOM Ha JIMIIEBOM MMaHEIM TEPMHUHAIA BKIIOYACTCS CBETOIUO]
«Hewucmpy. JlelicTBue Ha curHanu3aiuio odecrneurnBaercss H3-KOHTaKTOM TepMUHAIIA.

IIpu oOHapy:keHMH J1I000H HEHCIPABHOCTH TePMHMHAJIa He00XO0AMMO

Baumanue!

3alMcaTh KOAbI OIIMOKHM, TEKCTOBOE ONMUCAHUE OIMOKH, UHGOpMALUIO O

nocJjieJHeM Iepe3anycke W KOH(PUIypauuu YCTPOiicTBA M COOOIIMTH HX
NpeanpUATHIO-U3TOTOBUTEJIIO.
PaGoTry mo ycTpaHeHMI0 HEMCIIPABHOCTH MOXKe€T MPOBOAUTH TOJIbKO

nepcoHa,

NpOIIEAIINI ClNeHuaTn3NPOBaHHOe O0y4YeHHe H HMMeIoIuii
Heo0XoauMoe 000py10BaHHeE.

IMocne ycTpaHeHHsi HEHCHPABHOCTH M Teped BBOJOM YCTpPoOiicTBa B
paboTy Heo0X0AMMO NPOKOHTPOJIHPOBATH NMPABWIBHOCTH BbICTABJICHHBIX
napamMeTrpoB ycrpoiictBa (yCTaBOK, mapamMeTpoB ocuwuiorpadga um ap.) u
y0eauThCsl B MIPABUJIBHOCTH €ro padoThbl.

OcHOBHbBIE HEHCIIPABHOCTH TEPMHUHAJIA M METO/bI MX YCTPaHEHUsI MPUBEACHBI B TabmuIe 3.6.

Tabmuna 3.6 — HencripaBHOCTH 1 METO/BI HX YCTPAHEHUS

IIpu3naku

Bo3moskHas nprunHa

Kozas! omrmbok

Meronsl ycTpaHeHHUs

[Ipu BKIIFOUEHUH TEPMHU-
HaJl He 3aIlyCKaeTcs, IIpu
3ToM cBetoauon «IIura-
HHUE)» HE TOPUT

Heucnpasen 6110k
OUTaHHS

PemouTt/3aMena 0J10ka MATAHUS

[Ipu BKIIFOUEHUH TEPMHU-
HaJl He 3aI1yCKaeTcs, HO
ceeroguon «IIntanue»
ropurt, Ha TYM npucyr-
CTBYET HAJIIIHUCH
«bpecnep»

Heucnpasen 6510k
JIOTUKH
(mporteccopa)

PemonT/3aMeHa 0y10Ka JTIOTUKH
(mpoueccopa)

OTCyTCTBYET JOrHYec-
KW CHTHAJI B 3aIUTE
IIpY [10J1a4Ye HAIIPSHKEHUS

Hencnpagen yzen
BXOJIOB OJHOIO U3
OJIOKOB TMCKPETHOTO

D:0x00002000*

PemonT/3aMeHna 6y10ka TUCKpeT-
HOTO BBOJa/BBEIBOJA
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[Ipu3zHaku

Bo3MoxHast npuiynHa

Kons! ommoOox

Mertobl ycTpaHeHus

Ha IUCKPETHBIN BXOJ

BBOJa/BBIBO/A

[TocrosinHOE 3aMKHYyTOE/
Pa30MKHYTOE COCTOSIHHE
BBIXOJIHOI'O pelle, He CO-
OTBETCTBYIOLIEE MOJ1a-
BAEMOMY BO3JICHCTBUIO

Heuncnipasen y3en
BBIXOJIOB OJIHOTO U3
0JIOKOB IUCKPETHOTO
BBOJa/BBIBO/IA

D:0x00002000*

PemonT/3amenHa 010ka TUCKpET-
HOT'O BBOJIa/BBIBO/IA

CooOuienue o Heuc-
HPaBHOCTH aIlapaTHbIX
OJI0OKOB TepMUHAJIA IPH
3arpy3Ke Wi B
nporecce padoThl
TepMHHAIA

Heuncrnipasen onun u3
0JIOKOB TUCKPETHOT'O
BBOJIa/BBIBOIA, OJIOK

MMUTAHUS

D:0x00002000

Omnpenenuth MO KOAaM OHIMOOK
HEUCIPaBHbBIN OJIOK TEpMUHAIIA.
Ilepesarpy3uts TepMHUHAI Kpat-
KOBPEMEHHBIM (Ha 3 C) CHATHEM
nutanus. Ecnu nocne nepesar-
PY3KH TepMHHasa ourrOKa coxpa-
HSIETCS, TO HEOOXOAUM PEMOHT/
3aMeHa 0JI0Ka

Coo01ienue o cooe
IIPOrpaMMHOT0 00ec-
TIICYCHU

OnHoKpaTHBIN cOO0i
MIPOrpaMMHOTO
obecreucHHs.
Bo3mosken cooi
matel LI1

A:0x00000002
A:0x00000004
D:0x00000002
D:0x00000004
D:0x00000008
D:0x00000010
D:0x00000020
D:0x00000040
D:0x00000080
D:0x00000100
D:0x00000200

[Tpu HEOTHOKPATHOM TTPOSIBIICHUT
OIIMOKK OOHOBUTH CXEMY 3aIUTHI
C UCITIOJIh30BAaHUEM CEPBUCHOTO
[1O u nepe3arpy3uTh TepMUHAI
KpaTKOBpeMEHHBIM (Ha 3 C)
cusgtueM nuranus. Eciou
npoOjemMa He yCTpaHuiach, pe-
MOHT/3aMeHa 0JI0Ka JIOTHUKH

Coobmmenue o copoce
HACTPOEK

OnHOKpaTHBIN cOOi
SHEPrOHE3aBUCUMOM
MaMsITH PEerucTpaTo-
POB M HACTPOEK

A:0x00000020

[IpoBepHTh U yCTAaHOBHUTH
napameTpsl KoHpurypamuu. Eciu
omnoOKa MOBTOPSIETCS, PEMOHT/
3aMeHa 0JIOKa JIOTUKU

Coo0b1enue o cooe
MaMSITH OCIUJLIOTPaMM

OnHOKpaTHBIHM cOOM
SHEPrOHE3aBUCHUMO
MaMSITH OCIUILIO-
rpamMm

A:0x00000080

Bo3MoxxHa oTeps nmpeapIaymux
ocrmuiorpamm. Ecim ommbka
MOBTOPSIETCSI, PEMOHT/3aMeHa
6soxa sioruku. [Ipu 3Tom He
TpeOyeTcst CPOYHOT0 BHIBO/IA
YCTpOMCTBA U3 PaOOTHI

Coo0b1enue o cooe
4acoB

OnHoOKpaTHBIN cOpoc
BpPEMEHHU

A:0x00000400

ITpoBepuTh 1 pU HEOOXOAUMOC-
THU BBICTABUTH MMaApaMCTPEI BpEMEC-
HU TepMmuHana. Eciu ommbka
MOBTOPSIETCSI, PEMOHT/3aMEHa
6noka noruku. [1pu 3TOM He Tpe-
OyeTcsi CpOYHOTO BBIBOJIA YCT-
poricTBa U3 paboThI

CooOmienue o Herc-
MIPaBHOCTH, BBI3BAaHHON
KOH(uUrypamuei uimu
CXEMOM 3aIUThI

Tepmunan paboraet
C HEBEPHOU WJIN He-
COOTBETCTBYIOLIEH
€ro TUITy CXEMOU
3aIINATHI

A:0x00000800
D:0x00000800
D:0x00001000
D:0x00010000
D:0x00020000
D:0x00040000
D:0x20000000

[TIpoBepka COOTBETCTBUS CXEMBI
TEpPMUHAITY 3aIUTHI, IPOrpam-
MHUPOBAHHE CXEMBI C HCITOIB30-
BaHueM cepBucHoro 110

[Ipoune HeucnpaBHOCTH

[Tourck HEMCTIPAaBHOCTH U PEMOHT/
3aMeHa HEUCIPaBHOTO OJI0Ka
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[Ipu3zHaku Bosmosknas npuunna| Kombr omm6ok Mertobl ycTpaHeHus

*He ompemenseT HEUCIIPAaBHOCTh KOHTAKTOB BBIXOMHBIX pelie (HampuMep, 3aIMIIaHne), a Takke paboTocto-
COOHOCTh JIUCKPETHBIX BXOJIOB, IEJIOCTHOCTH OOMOTOK IIPOMEXKYTOYHBIX TpaHcHoOpMaTopoB TOKa U
HaANPSHKEHUS.

IMpumeuanue — [Ipu 0OHAPYKEHUHM HEHCIIPABHOCTH HEOOXOANMO B MEPBYIO ouYepedb 3amucaTh KOJIbI
omubok, orobpakaembie Ha UM u cootBercTBytomue 3.3.3, JAOMOIHUTEIBHYIO WH()OPMAIMIO COTIACHO
Tabsuie 3.6 U COOOINTh UX MPEANPHITHIO-U3TOTOBUTENO. B OTAEIBHBIX CAydasx (IIpU KPaTKOBPEMEHHBIX
c00s1X) [T YCTPAaHCHUST HEUCTIPABHOCTH MOYXKET OKa3aThCs JOCTATOUHBIM BBITIOJHUTH TEPEPHIB MMUTAHHMS.

3.4 Yruiauszauus

3.4.1 [lociie OKOHYAHUSI YCTAHOBJICHHOI'O CPOKa CIY>KOBI TEPMHUHAI MOAJICKHUT JEMOHTAXKY U
yrunu3anuu. CrenuanbHbIX Mep O€30MacHOCTH MPU JEMOHTaXe W YTHIU3allud HE TpeOyercs.
JleMOHTaX MW yTUIu3alusg He TpPeOyloT CHEHHATbHBIX M[PUCHOCOONCHUIT W HHCTPYMEHTOB.
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4 TpancnopTHPOBAaHHE U XPAHEHHE

4.1 YcioBuss  TpaHCHOPTHPOBAHMS, XpPAaHEHUs TEPMHMHAJAa U JIOMYCTUMBIE  CpPOKHU
COXPaHSEMOCTH B YIIAKOBKE JI0 BBOJIA B AKCIUTYaTALlMIO IPUBEACHBI B Tadmume 4.1.

4.2 TpaHciOpTHPOBAHKE YIAKOBAHHOTO TEPMUHAIA MOXET MPOU3BOAUTHCS JIIOOBIMU BHIAMH
3aKkpbITOro TpaHcropra. Ilpu 3TOM TpaHcmopTHas Tapa TepMHMHAJA JOJDKHA OBITH 3aKperuieHa
HCIIOBUIKHO.

4.3 [lorpy3ka, KpemjieHHe U NepeBO3Ka TEepMUHAla B TPAHCIOPTHBIX CPEACTBaxX
OCYIIECTBISIOTCS B COOTBETCTBHMHM C JCWCTBYIOIIMMH NPaBWJIAMU IE€PEBO30K TIPY30B Ha
COOTBETCTBYIOIIMX BHJAaX TPAHCIIOPTA, NPUYEM IOTPY3Ka, KPEIUICHHWE U IepeBO3Ka TEpMHUHAJIA
KEJIE3HOJOPOKHBIM TPAHCIIOPTOM JIOJDKHA IPOU3BOIUTHCA B COOTBETCTBHU C «TeXHHYECKMMHU
YCIIOBUSIMH TIOTPY3KH U KpeIuleHus rpy30B» U «[IpaBuiamu mepeBo3oKk Ipy30B», YTBEPKACHHBIMH
MuHuUCTEPCTBOM ITyTEN COOOLIEHMUS.

Tabnumna 4.1 — YcioBust TpaHCIIOPTUPOBAHUS B XPAHCHUS

O6o3HaueHue yCIOBUI TPAHCIIOP- O6o3nauenue | JlomycTumelie
THUPOBAHMS, B YaCTH BO3JICHCTBUS yCIIOBUI CPOKHU coxpa-
MEXaHUYECKUX | KIMMAaTUYECKUX XpaHEeHUs IO | HAEMOCTH B
Bunp! mocraBok ¢akropoB mo | ¢dakropos, Takux |['OCT 15150-69| ymakoske
I'OCT 23216-78 KaK yCIJIOBHS MOCTaBIIIMKA,
XpaHEeHHUs 110 TOJIBI

I'OCT 15150-69

Buytpu crpanel (kpome
PEruOHOB Kpaiinero
CeBepa ®  TpyAHOJIOC- C 5(0X4) 3(K3) 2
TYIHBIX ~ pallOHOB MO
'OCT 15846-2002)

Buaytpu crpassl B paiiOHbI
Kpaiinero CeBepa u
TPYIHOAOCTYIIHBIE PailOHbI
no 'OCT 15846-2002)

C 5(00K4) 30K3) 2

[Ipumeuanus

1 HwxHee 3HaueHHE TeMIIEpaTypbl OKPYXAIOIIEro BO3/AyXa NPU TPAHCIIOPTUPOBAHUU W XPaHEHUHU
oTpesieNIieTCsl KOMIUIEKTYIOLIEH 31eMeHTHON 6a30i U MaTepuaiaMu, IPUMEHSIEMBIMU B yCTPONCTBE.

2 15151 yCIIOBUM TPaHCHOPTUPOBAHUS B YaCTH BO3ICHCTBHS MeXaHuuecKuX (akropos «JI» nomyckaercs
o0I111ee YKCIIO MEPErpy30K He 0oJiee YEThIPEX.

3 TpeGoBaHUs 1O YCIOBHUSIM XpaHEHHUS! PacCHpPOCTPAHSIIOTCS HA CKJIAABI M3TOTOBHUTENS U MOTPEOUTEINS
MPOIYKIIHH.
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5 I'apaHTUM U3rOTOBUTEJIA

5.1 [lpeanpusiTHE-U3TOTOBUTEL TApAaHTUPYET COOTBETCTBHE YCTPOMCTB  TpeOOBaHUSIM
TY 3433-023-54080722-2012 npu  cobmogeHuu  MOTpeOMTEeNeM  HpaBUI  AKCIUTyaTallHH,
TPAHCHOPTUPOBAHUS U XPAHEHHUS.

5.2 l'apanTuiiHplid CpOK — 5 JET CO AHA BBHITYCKa MNPOAYKUMHU. PacmmpeHHas rapaHTus
IIPEJOCTABIIAETCS 110 COTJIACOBAHUIO C 3aBOJIOM-U3TOTOBUTEIIEM.

5.3 lNapanTun npeanpusTUA-U3TOTOBUTENS HE PAaCIPOCTPAHSIOTCS HA YCTPOMCTBA, MMEIOIINE
MEXaHUYECKUE IOBPEXACHUS, a TaKKe IPHU HapyLUIEHWU YCIOBHM SKCIUTyaTaluu 0O0OpyJOBaHUS
(Bo3neiicTBHE TOBBIIMICHHBIX BEJIWYMH HANpPSKEHHs, TOKA, YPOBHS IIOMEX, IOMAJaHHe BIaru M
IIOCTOPOHHUX TOKOIPOBOJAIINX MAaTEpUAJIOB, IPEIMETOB BHYTPb KacCEThI U Ip.).

5.4 Tlpu BO3BpaTe MNPENNPUATUIO-U3TOTOBUTENIO YCTPOWCTBO JOJDKHO OBITH B YIIaKOBKE,
obecreunBaroIeil COXpaHHOCTb YCTPOICTBA BO BpeMs XpaHEHUs U TPAHCIIOPTUPOBKH.

5.5 3aBOA-U3rOTOBUTENL OOECIIEYMBAECT PEMOHT WMIIM 3aMEHY YCTPOMCTB B TEYEHHE CpOKa
ci1yk0b! ycTpoiicTBa. CpoK IMOCTaBKU 3allaCHBIX YacTeH cO CKJIaAa 3aBOAA-U3TOTOBUTENS COCTABIISIET
He 0oJiee Tpex MeCAIEeB C MOMEHTA MOANUCAHHS JOTOBOPA Ha UX MOKYIIKY.
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IMPUJIIOKEHUE A

(o0s3aTeIBHOE)

CTpyKTypa yCJ10BHOT0 0003HAYEHUSI

TOP 3XX XXXX XXX XXX, NX,=220,RS485/BOJIC, Eth-X VXJI3.1

|
1

A
_I
-
_I

T

1
—
y N |
—]

|

|
.
1

_|

Tun TepMuHana

VcnonHeHue no BRIMOIHIAEMBIM
oyuxumsam (3T, P3T, A3AT, P3AT,
JA®3, KC3, HBY3, 311, A30, 3T,
AIDK, BCK, YUIP, I3JI, [TA u T.1.)

Hcnonanenne IporpamMmal

ArnmapaTHOE HCIIOJIHEHHE

HcnonHenue naaukaTopa !
— 0 (6e3 uHmUKaTOpA);
— 1 (andasurHO-1IMPOBOI MHAaroHambo 6,9 cM)

HarmpspkeHre orepaTiBHOTO TIHTAHHS |
— nocrosiiHoe (=) uiu nepemennoe (~),
— 3Ha4YeHHUe HampsikeHusd, B.

Wcnonnenue nopra :
— RS485 unu BOJIC;
— RS485 mim BOJIC

Wcnonuenune 2 moptos cBs3u Ethernet :
— Eth-T — ¢ «BuTO¥ mapoii»;
— Eth-F — ¢ onToBOIOKOHHBIM Kabenem

Knumartudeckoe ucnonHeHue mo
I'OCT 15150

Kareropus pazmenieHus mno
I'OCT 15150

[Mpumeuanne — AnmapaTHOE UCTIOHEHHE BEIOUpAETCS Ha MPEPUSTHH-U3TOTOBUTENE B COOTBETCTBHU
C UCIOJIHEHHUEM IIPOrPaMMBbl U KOJIMYECTBOM U THUIIOM aHAJIOTOBBIX BXOJOB U JIUCKPETHBIX BBIXOJ0B, YKa3HbIX

B KapTeC 3aKa3a
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Buemnuii Bua, rabapurHbie, yCTAHOBOYHBIEC M NIPHCOEIMHUTENbHbIE Ppa3Mephbl

180,5

MATAHWE

TECT

MY SrFECTEFR

HEVCIIP,

10,4x7,5
4o1B.

190.5
2659

B

1704

260,4 max

gy

161,4

198,1

Macca Tepmunana rabapura 1/4 ne 6osee 7 Kr

Pucynok b.1 — Buemnuii Bujx koHCTpyKTHBa 1/4

54



AHIIB.656122.011 P31

2518
______ 10.4x7.5
40TB.
I IMIAHVE 1eCH HENCIIE P!
& ® ® ® &4
v o
g 8
- o~
o3
o] o]
o] o
(- [+ 4
© oo O
MECT. ¥NP. & use
. Pa
@ RKN # S
| 2415
% L=l - -
= B
&
IS
-+
) P
«©o
o~

=
 —. g . v—

2325
2692

Macca tepmunaia rabapura 1/2 ve 6osee 10 kr

Pucynok b.2 — BHemnuii B KOHCTpYKTHBA 1/2
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3583

PR 10.4x7.5

MU SFEC/HEF 7 oe—
NMATAHAE TECT HEWCOR '(
®© ® ® 7

wl o

(] Te]

[e2] ©

- o

@® onm

)

NVECT.YNIPR © use /t'\
ey
3482
AR any
)
L 1|)]
= = )
)| §

3392

3759

Macca tepmunaina rabapura 3/4 ne 6onee 13 kr
Pucynok b.3 — Brewnwuii Buj KOHCTpYyKTHBa 3/4
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265,9

465
L]
MU SFECHEF ‘—‘2‘;::’5
HIKIAHVE 1EC) HEWLIIL ) : 0: i =
O 34
[ M
. N
a) ol
-H (- H
a; al
al ol
al el
-H o)
o! ot S
o ot =
(K -H
o] CH
o N
ol ol

MECL ¥IiIt UsH

= =

o R —

¥ e |
. LR )
260,4 max

445,9
482,6

Macca tepmunana rabapura 1/1 ne 6omnee 15,5 xr

Pucynox b.4 — Buemnuii Bux koHcTpykTuBa 1/1
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MNPUJIOXKXEHHUE B
(o0s3aTeIBHOE)
CTpyKTypHasi cxeMa coeMHEHUsI 0JI0KOB TePMHUHAIA

«XAl» % XAl
Bnok TpaHcdhopmaTopoB s Bnok Bnok ceasn  xs
“XAZ”E 2 z pacLumMpeHus C3003, (vb3.vpay S X1
3 4 ,
Z x1 x1 3 aHanorosbIn C3004
«XA3» XA3 = VD1,VvD2 «XT6»
§ XP1 X1
s
«XAd» % XA4 g
a
©
(o)
x XP5 XP10
e XP1
«XAB XA5 LE X2 RJL

X1

x
w

Briok TpaHcdopmaTopos”

«XAB» XA6

% «XT1»
Bnok noruku
XA7 i
RJ2 «XT2»
X2 XpP2

XA8

«XAT7»

MMMM

«XA8»

XP8.1 XP8.2 XP9.1  XP9.2
«X1» % X3 X1 X2 X1 X2
Brok nutanus Brok cBA3n Brok cBasu
X1 X7 C3001, C3002 C3001, C3002
«X2» E x4 X3 (VDL1, VD2) X3 (VD1, VD2)

A

«XT3»

A

«XT4»

«X3»

(€XB»,«XT7»,«X9,«X11»,
<:(>><(11593:<:(>)<(2lf:(:<>>(<12;i) X3 Brok AUCKpeTHOro
«Xd» BBOAA BbIBOAAY i X3, X4, X5, x2
«X209,(X22», «X24n) X1 %1 MHAOMKaLMM -
usB [?; 2
GND 4
Y Hammune n/uinm KonuuecTBo GIOKOB 3aBHCHT OT HCIIONHEHUS TEepMUHAA.
[Ipumeuanus
1 CoctaB u THI 6JIOKOB 3aBUCHUT OT UCIIOJIHEHUS TEPMUHAIA.
2 OnucaHue NOPTOB CBS3M NMpUBEEHO B Tabnune B.1.
Tabnuna B.1
O6o03HaueHne Ob6o3Hauenue | Pucynok Onucanue nopra cBsi3u
pa3pema Ha Ha IJ1aTe
3aJHeH MaHeIu
«XT1y» («XT3») RJ1 (RJ4) B.1a) Ethernet 100 Base-T
B.16) Ethernet 100 Base-F
«XT2» («XT4») RJ2 (RJ3) B.1a) Ethernet 100 Base-T
B.16) Ethernet 100 Base-F
«XT3», «XT4» X3 B.2 a) RS485
VD1, VD2 B.2 6) BOJIC
«XT5» VD3, VD4 B.3 a) BOJIC (A3J1)
X3 B.3 6) BY-sxox (A1P3, HBY3 u HBYB)
«XT6» VD1, VD2 B.3 a) BOJIC ([A3J1)

[Tpumeuanue — [Ipu Hanmunu yetsipex Ethernet mopros ncnons3ytores pazbemsl XT3, XT4.
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RJ1 (RJ4)
Llenb —
Tx+ 1
100 Base-T | Tx- 2
Ethernet Rx+ 3
Rx- 6
RJ2 (RJ3)
Lenb —
Tx+ 1
100 Base-T | Tx- 2
Ethernet Rx+ 3
Rx- 6
a)
X3 ‘
Lenb ——
SKpaH 1
RS485 D+ 2
D- 3
X3 ‘
Lenb ——
JKpaH 1
RS485 D+ 2
D- 3
a)
VD3, VD4
Llenb -
Rx 1
BO/IC
Tx 2
VD1, VD2
Llenb -
Rx
BOJIC
Tx

X1

AHIIB.656122.011 P31

RJ1 (RJ4)
«XT1» «XT1»
(«XT3) Heno - («XT3)
100 Base-F Rx 1
Ethernet Tx 2
RJ2 (RJ3)
«XT2» «XT2»
(«XT4») Hene 7 (XTan)
100 Base-F Rx 1
Ethernet Tx 2
6)
Pucynok B.1
VD1, VD2
«XT3»
Llenb - «XT3»
Rx 1
BO/C
Tx 2
VD1, VD2
«XT4» Llenb - «XT4»
Rx 1
BO/C
Tx 2
6)
Pucynok B.2
X3
«XT5» Lens -
BbixoaHble 1 «XT5»
KOHT. pene 2
-OuUT 3
+0OUT 4
+IN 5
-IN 6
«XT6»
6)
Pucynok B.3
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IlepevyeHn 000PYAOBAHMS M CPEICTB H3MeEPEHHS
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[wnana3on Kitace Tounoctu PexomennoBannoe
HaumenoBanwue HU3MEPSEMBIX WM MIOTPEIIHOCTh | 00OPYIOBaHHE WIIH
000pyI0BaHUs (KOHTPOJIUPYEMBIX ) W3MEPEHUS HOPMAaTUBHBIN
BCJIMYHMH JOKYMCHT
1 2 3 4
Bonetmerp  yaumBepcanbhbiii | (0-1000) B +0,1% GDM-8246
1 ppoBo GDM-8245
MynbrumeTp nudpoBoi (0-750) B, APPA-107N,
(0-10) A +0,1% APPA-109N
Amnepmerp nepementoro toka | (0,5-1) A; 0,5 2537,
(5-10) A 3539
Hcroununk nutanus | (0-6) A, +0,5% GPS-2303,
IIOCTOSIHHOTO TOKa (0-30) B GPS-3303,
GPS-4303
Hcrounuk nutanus | (8-300) B, +(0,005U,.,+0,2B) | GPR
MOCTOSIHHOTO TOKA (1-30) A +(0,0051y,,+0,02A)
MeraommeTp (0-1000) MOM +15% 3C0202/1-'

500 B

MOCT MOCTOSIHHOT'O TOKa (0,005-999990) Om | (0,5-5) I'OCT 7165-93
DJIeKTPOHHBIH ocusutorpad (0-300) B, + 10 %. TDS2012,

(5-400) T' +1 % GDS-820S
H3mepurenb Bpemennbix | (0-100) ¢ 0,005/0,004 TY25-04-08.003-83
apameTpoB peie
ITanreHIMPKYITH (0-400) Mmm 0,05 mm [11-11-400-0,05

I'OCT 166

Wsmeputens  conpotusieHus, | (50-2500) B, 50 'y | + 10 % MIC-2500
YBIQKHCHHOCTH U CTENCHH
CTApEHHUS IIIEKTPOU3OJISIIIH
VYcranoBka s mposepku | (100-5000) B +(0,03U+30 B) GPT-815
HIICKTPUYECKON 0€30MacHOCTH
[Mpumeuanne — Ilpu mNPOBEACHWUM HCHBITAHUI W MPOBEPOK JIOMYCKACTCS MPHUMEHEHUE JIPYroro

O60py,Z[OBaHI/I${, 06ecnqu/IBa}0mero HU3MCPCHHUEC KOHTPOJIIMPYCMBIX MNAPaAMETPOB C TOYHOCTHHO HE HUHIKC

TpeOyeMoHu.
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Cnmcok cokpameHui

BY — BBICOKOYACTOTHBII;

no — U3MEPUTEIIbHBIN OpraH;

KB  — KOHTpOJIb U30JISLIMU BBOJOB;

KCO - xamepa cOopHasi OJHOCTOPOHHETO OOCITY)KUBAHHS,
KPY  — KOMIUIEKTHOE pacnpeaeaIuTeIbH0e YCTPOMCTBO;

KPYH — KOMIUIEKTHOE paclpeaeIuTeIbHOE YCTPOMCTBO HAPYKHOU YCTaHOBKY;
MII — MHUKPOMIPOIIECCOPHAs TJ1aTa;

P3A  —peneiinas 3amura U aBTOMATHKa,

I[IOH - mkad oTbopa HANPSHKEHHUS.
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JHUCT PETUCTPAIIMA U3SMEHEHUI
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Howmepa nmcToB (cTpanuir)

Bcero nucros

H3m.| wusme- 3ame- HOBBIX aHHyJIUpo- | (CTpaHML) B Ne noxymenra IToanuce Hata
HEHHBIX HEHHBIX BaHHBIX JIOKyMEHTE
- 48 AWIIB.105-2012 07.2012
1 37,38 49 AWIIB.124-2012 08.2012
2 4,5, 6,09, 11, 49 AWIIB.214-2012 12.2012
16, 20, 33, 42
3 49 AWIIB.16-2013 01.2013
4 6, 12, 15, 16, | 41 50 AUIIB.57-2013 03.2013
29, 40, 41,
42, 43-46
5 52 AWIIB.104-2013 07.2013
6 16, 34 52 AWIIB.202-2013 09.2013
7 52 AWIIB.212-2013 09.2013
8 4,5, 6,7, 8, 53-54 54 AWIIB.303-2013 12.2013
10-52
9 BCE 54 AWIIB.24-2014 02.2014
10 4, 9, 17, 28- | 55, 56, 57, 58 AWIIB.81-2014 04.2014
54 58
11 4, 7, 8, 10, | 59,60 60 AWIIB.136-2014 07.2014
15, 17, 18,
26-58
12 BCE 1 61 AWIIB.205-2014 10.2014
13 52 62 AWIIB.16-2015 01.2015

62






