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BBE/I[EHHUHE

0 N3YYEHUA HACTOALIEI'O PYKOBOJACTBA I10 OKCILIYATALIUU
TEPMUHAJI HE BK/IIOYATD!!!

Hacrosiee pykoBojicTBO 110 3Kciutyartanuu (PD) pacnpocTpaHsieTcss Ha MUKPOIIPOIIEC-
COpHBIC ycTpoiicTBa nuddepeHInaIbHON 3alUThl  JBUTATENed W TEHEepaTOpOB THIIA
«MHUP 200 I3M» (MMeHyeMble Janee «TEPMHUHAIBDY) U COACPKUT HEOOXOJAMMBIC CBEICHUS
JUIS U3YYEHUS TEXHUYECKUX XapaKTEePUCTUK, yCTaHABIMBACT MIPAaBUJIA €r0 HKCIUIyaTaluu, 00-
CIIy’>KMBaHHsI, XpPAHEHUS U TPAHCIOPTUPOBAHUS.

«MMP 200 A3M» onmcano cneaytommmu PO:

° AIIJ1J1.656121006-200 P31 «PykoBoacTBO N0 3KcIIyaTanuu. QO0mme TexHu-
YyecKHe YCJOBHSD) — COIEPKUT TEXHUUECKUE JTaHHbIE, ONMHMCAaHUE KOHCTPYKTHBHOT'O HCIOJHE-
HUsSI, ONMCAaHUE YCTPOICTBAa U PadOThl COCTABHBIX YacTell TepMHMHAIA, yYKa3aHUs IO HKCILUIya-
TalM ¥ TEXHUYECKOMY OOCITYKHBAaHUIO.

. AII/1J1.656121006-200 PO2 «PykoBOaCTBO 0lI€PATOPA» — COACPKUT ONMKCAHUE
(bYHKIIMOHATBHOW W JIOTHYECKOW CXEMbl TEPMHHAJIA 3alUThl (B3aMMOIEHCTBHE OJIOKOB JIO-
TUKHU U 3aIUTHI).

YcrpoiicTBa BBIIOJIHEHBI HA MUKPOIIPOLIECCOPHOM 3JIEMEHTHOM 0a3e U KOMILJIEKTYIOTCS
yHU(UIpOBaHHBIMU Ostokamu. TepMuHAT UMeeT cBOOOAHO KOH(MUTYPUPYEMYIO JOTHKY, IpH-
MEHEHHE KOTOpOil MO03BOJIeT MOAM(DUIUPOBATH TUIOBBIE (DYHKIMOHAIbHBIE JOIMYECKHE
CXEMBI, YUUTBIBasI CHEIM(PUKY 3aIIUIIAEMOr0 00BEKTA.

Bua xmmMaTtryeckoro MCHOJHEHHs M KaTErOpus pasMELICHUsT TEPMUHAJIA JUIS IOCTABOK
B Poccuiickyro denepanuio u Ha SKCIOPT B CTpaHbl ¢ yMepeHHbIM KinumatoM — Y XJI 3.1 no
I'OCT 15150-609.

HaznexxHoCTb 1 JOJATOBEYHOCTh YCTPONCTBA 00ECTIEUMBAIOTCS HE TOJIBKO Ka4eCTBOM HU3-
JeNusi, HO U cOOJI0IEHUEM PEXXHUMOB U YCJIOBUI SKCIUTyaTalluu, TpeOOBAaHUH MO TPaHCIOPTHU-
POBaHUIO, XpaHEHHIO, MOHTaxy. [1o3TOMy BBINONIHEHHE BCEX TPeOOBAaHUM, M3JI0KEHHBIX B
HACTOSILEM JIOKYMEHTE, BJISIETCS 00513aTeIbHBIM.

Hacrosmee PO pa3zpaboTtano B cooTBeTcTBUY ¢ TpeOoBanmsimu TY 271231-001-60432852-2019.

B ces3u ¢ cucmemamuuecku npogooumvimu pabomamu no cO8epuIeHCmMaE08aHUI0 U30eus
8 €20 KOHCMPYKYUIO MOZYM OblMb GHECEeHbL USMEHEHUS, VILyHuaruue napamempol u Kauecmeo
uzoenust, He OmMpadiceHHvle 8 Hacmosauem uzoanuu. I[lpeonpusamue-uzeomogumens 0CmMasisem
3a coboll npaso éHecenus U3MEHeHUll U VIy4uleHUull mepmMuHala 6e3 npedsapumenbHo2o yee-
O0OMIeHUsL nompeoumes.
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YCJIOBHBIE ObO3HAYEHUA

Ychoenwie COKpauienusn

Taoauna AIIC. 1.

YC10BHBIE COKPALLEHUS

ACY TII ABTOMaTH3MpPOBAHHAS CUCTEMA YIPABICHUS TEXHOJIOTHYECKUM MTPOLIECCOM
ATl Amnanoro-ndpoBoii mpeoOpazoBaresb

BHH BiiokupoBKa npu HEUCHPABHOCTH B LIETISIX HANIPSIKEHUS

BTX Bpems — TokoBasi XxapaKTepUCTHKA

Hno M3MepUTENbHBII Opran

K3 KopoTtkoe 3ambIkaHue

KPY KommiekTHOE pacnpeenuTesbHOe YCTPOUCTBO

KPYH KomrekTHoe pacnpeeuTearH0e YCTPOUCTBO HAPYKHON YCTAaHOBKHU
KCO Kamepa cOopHast oqHOCTOPOHHETO 00CITYKHBAHMS

JI3HI Jlornyeckast 3aIuTa MuH

JY Jlornueckue ypaBHeHUs!

JIDII JIunus sanexTponepenayn

MII P3A MukponpoiiecCoOpHOe YCTPOUCTBO pelIeMHON 3alllMThl U aBTOMaTUKHU
K IlepcOHAJIBHBII KOMIIBIOTED

no [TporpamMMHOe obecrieueHne

PHM Penie HanpaBieHUs MOLTHOCTH

cla Ceknys MIUH

TO Texamdeckoe 00CTyKHBaHHE

TH TpancdopmaTop HanpsKEHHS

TT TpancdopmaTop Toka

TTHII TpanchopmaTop Toka HyJIeBOH OCIEIOBATEILHOCTH

YPOB YCTpONCTBO pe3epBUPOBAHNUS OTKA3a BBIKIIOYATEIS

Y YpOBEHB IIymMa CHTHaIa

YMHU YenoBeko-MallMHHBIA HHTEpEiic

HMI Human-machine interface

WD WatchDog
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1. OITHCAHHUE U PABOTA

1.1. Ha3sunauenue uzdenusn

1.1.1. Tepmunanst «kMAP 200 13M» — MUKpOTIPOIIECCOPHBIE YCTPONCTBA, MPpeAHa3HAYCHHBIE IS OCY-

HIECTBICHUS PYHKIUH nrudepeHInanbHON 3alIUThl IBUTATENs U TeHepaTopa Ha 00BEKTax SHEPreTUKU

¢ HanpspkeHneM 6-35kB. TepmuHanel npeaHa3HaueHbI A yCTaHOBKU B peneiHbix otcekax KCO, KPY,

KPVYH, na manensx, B mkadax u myJbTax yHIpaBiIeHHS MIEKTPUIESCKAX CTAHIIUI W TOCTAHIIAHN.
YcrpolicTBa MOTYT NPUMEHATHCS] Ha MOJACTAHIHAX C TMEPEMEHHBIM, BHIMPSIMICHHBIM MEPEMEH-

HBIM, IOCTOSIHHBIM OTIEPATHBHBIM TOKOM.

1.1.2. TepMuHansl SBISIOTCS CBOOOJHO KOHDUTYpUpyeMbIMH. [IMCKpETHBIC BXOJIa / BHIXOJIA U aHAJIO-

TOBBIE BXOJIa MOTYT OBITh Ha3HA4YEeHBI HA TpeOyeMble KaHaubl. [[ppmeHerre cCBOOOIHO MPOrpaMMHUpPyeMOi

JIOTHKH MO3BOJISIET MOANGHUIINPOBATH TUIIOBBIE (PYHKIMOHATBHBIE IOTHYECKHE CXEMBI, YUUTHIBAs CIICIIH-

¢uKy 3aIUIIIAeMOTO 00BEKTA.

1.1.3. ®DyHKIMOHAILHOE HA3HAYCHHE YCTPOWCTBA OTPAXKAETCS B CTPYKTYPE €ro YCIOBHOTO 0003Haue-

HUsl, npuBeieHHON B [Ipuioskenun 1.

1.2. Ocnoenvie mexnuueckue xapakmepucmuku
1.2.1. OcHoBHbIEe NapaMeTPbl H NOTPedJIsieMasi MOIHOCTD
1.2.1.1. HomuHanpHBIE TEXHUYECKHE TTApaMEeTpPHI YCTpoiicTBa ykazaHel B Tabmume 1.2.1. Crmcox 3ammr

npu npuseieH B Tabnuue 1.2.2.
Taoauna 1.2.1. Homunanensle Texandeckue napametpsl MIT P3A cepun «MUP 200»

Ne HaumenoBanue napamerpa I/EI;/I 3HaueHue IIpumeuanue
1 HomuHalibHOE HANPSHKCHUE MUTAHUS B =/~ 220
Jlnana3oH HanpsHKSHUS TUTAHMS =/~ 140-265
HomwuHansHOE 3HaUYECHUE HATIPSHKCHUS 57/220 dasnoe 2x(3 xanana TH
o | AHANOroBOro BXona (Ha KaHan) B 100/380 JIuneitHoe | CIII+3U0)
Jlnana3oH KOHTPOIHUPYEMBIX 3HAYCHHI 3-245 dazHoe 2x(3 xanana TH
HanpsKEHUs 5-420 JInneitnoe | KJI+3U0)*
Homunanproe sHauenme Toka 1/5 8 xananoB: 2x(3 kanana Toka + 310)
AHAJIOrOBOI'0 BX0J1a
3 Jlnana3oH KOHTPOIHPYEMbIX 3HAUEHUH A 0,1-250 Toxu daz™ la, g, Ic.
TOKa 0,05-60 Toxk In
TepMuueckast CTOMKOCTb BXOJIHBIX LI€TIeH 32 AnuresHas
250 KpatkoBpemennas (He 6osee 1¢)
KostuecTBO AMCKPETHBIX BXOJIOB IIIT. 32(35***) | =/~220B
4 | Hanpspkenue cpal. TUCKPETHBIX BXOJOB B =165-170
HampspkeHue BO3Bp. IUCKPETHBIX BXOJ0B B =146-154
KonnuecTBO AMCKPETHBIX BBHIXO/I0B 6
N IIT. sk + 2 mepeKuIHbIX pPesie TUIa
5 (GbICTPOACHCTBYIOUIMX JU1A yIIDAB. BLIICL) (8*%) 28 | WatchDog aist KOHTPOJIS ¥ CUTHAJIH-
KonnuecTBO AMCKPETHBIX BBHIXOJI0B 18 sawn (2NO + 2NC)
(HE OBICTPOICHCTBYONINX) . 5
USB A IT. 1 Jlunieas nanenn
®usnyeckne | USB B IT. 1 3aiHss aHeNb
6 | unrepdeiice RJ45 JIunesas nanesb wr 1 Ethernet (cepBuCHBIH mOPT)
CBSI3U 3aHss TaHeIb ’ 1 Modbus TCP/IP
RS485 | 3anuss naHenn IIIT. 2 Modbus RTU
Bpewmsi BKIItOUEHHs TepMHUHAJIA 0,500
7 c
IMepepsIB uTanus 6e3 nepesamycka 0,700
[upuna MM 226/268 MoHTaXHBIH BeIpe3/(acaa TepMUHAIa
8 | I'abapurHble pasmepsl | Bricora MM 268/276 MoHTaXHBIH BBIpe3/(aca TepMHUHANA
'nybuna MM 220**
9 | Bec, He 6omee KT 5

Ilpumeuanue:

* — B OT/ICNBHBIX BEPCUSIX TEPMUHAIIA BMECTO Kiaccrdeckux TT MoryT ucnons3oBarhes mosica Porosckoro (I1P).
** _ pa3mep IyOWHBI yKa3aH 0e3 ydeTa KIEMMHBIX 38KHMOB.

*

JAUCKPCTHBIC onna/Bonz[a. OHL[I/II/I 10/ 3aKa3

5

** — MOXKET MNPpUCYTCTBOBATH ,I[OHOJ'IHI/ITGJ'IBHBII;’I KaHaJl I CBA3U C JUCIIIICEM, a TAKXKC JOIIOTHUTCIbHBIC
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Tab6aununa 1.2.2. Cognas TabauIa 3aUT 110 UCIIOIF3YEMOMY THITY YCTPOHCTBA
Kon Iosnoe M3K
ANSI HAMMEHOBaHUe 61850 | 60617

21 21: ductanimonnas 3ammura (/13) PDIS Z<
25 25: Kontpouss cuaxponusma (KC) RSYN | SYNC
27R 27R: 3amuTa MUHUMAJIBHOTO HampsbkeHus, ogHodasHas (3MHO)
27/27S [27/27S: 3amuTa MuaMMaNbHOrO Hanpsokerus (3MH) PTUV U<
32P 32P: 3amuTa 1Mo aKTMBHOM MOIIIHOCTH, HanpasjcHHas (3AM Hamp.) PDUP P<>
32Q 32Q: 3ammTa N0 peakTHBHOM MOUTHOCTH, HanpasieHHas (3PM namp.) Q<>
37 37: 3ammra MuaUManbHOTO ToKa (3MT) PTUC I<
46 46: Tokosas 3ammta obpatHoi nociegoBarenabHocTu (T30I0) PTOC 12>
A7 47: 3amuTa o HanpsDKeHMIO o0patHoi ocienoartensHocTH (3HOIT) PTOV
48/51L R48/51LR: 3aTstayThiii myck/0mokmpoBka potopa (3I1]I)
50/51  |50/51: MakcumasbHas TokoBas 3amgura (MT3) PTOC 1>
50BF  [SOBF: YcrpoticTBo pe3epBupoBanus oTkasza Beikitouaress (YPOB) RBRF BF
50N/51N SON/51N: MakcumanbHasi TOKOBas 3alliTa HYJIEBOH IOCIIEAOBATEIHHOCTH EFPTOC  I0>

(MT3HIT)
52 52: YrpapneHue, KOHTPOJIb U MOHUTOPHHT BBIKITIOUATEISI XCBR CB
59 59: 3ammra ot noBsieHus Hanpsbkenus (311H) V>
50N SON: 3ammra OT MOBBIIMICHHUS HANPSHKEHUS HYJEBOW ITOCIIEI0BATEIbHOCTH

(3ITHHII)
60 VTS |broknpoBKa IIpy HEMCIIPABHOCTH B rensix Hanpsbxerus (BHH) RVTR | VTS
60 CTS Kontposs neneii Toka (KIT) SCTR | CTS
67 67: MakcuMaipbHasi TOKOBasl 3amuTa, HanpasiaeHHas (MT3 Hamp.) PTOC

67N: MakcumallbHass TOKOBas 3alluTa HYJEBOH IOCIENOBATEIbHOCTH,
67N RPSB

HampasiaeHHas (MT3HII mamp.)
81H 81H: 3anmra makcumansHOH yactoTsl (3MY) FrqPTOF >
81L 81L: 3amuTa MEHUMaIbHOM yacTOThl (AYP) FrqPTUF  f<
87M 87M: Inddepennmanpaas 3amuTa uiekTpuyeckux Mamut (J13M) PDIF ld>

Ulornaeckas 3amuta mvH (JI3II) BPS

21: /InctanumonHas 3amura (/13)

[Ipumensiercs ¢ Henpio 3amuThl 0T MexaydaszHeix K3, pabotaeT o nmpuHIMITy CpaBHEHHUS BXOJ-
HOT'O COIIPOTHBIICHHUS C 33JaHHOI yCTaBKOH. B 3aBHCHMOCTH OT BEIOPaHHOIO THIIa MOXKET paboTaTh J100
10 3HAYEHHSM MPSIMOH MOCIIEeI0BATENFHOCTH, TUOO0 10 Ga3HbIM. [1ycK 3amuThl IPOUCXOAMT MPH CpadaThI-
BaHHHM peJie COMPOTHBIICHUS 1 OTCYTCTBHH cUrHanoB onokuposku (BHH, JIV).

25: Konrpous cunxponusma (KC)

3ammra npuMeHsieTcs s o0ecriedeHnsl BKIIOYCHUS BBIKITIOUaTessl 0e3 prcka BOSHUKHOBEHHS
OITIACHOTO COETUHEHMS MEXKIY JIBYMSI MCTOYHMKAMH HANpsS KEHUS WM MCTOYHUKOM M MOTpeduTeneM. 3a-
IIMTA pa3penaeT BKIFOYCHUE MTPU YCIOBUU HaxoxkaeHus AQ, Af u AU B ycTaHOBJIGHHBIX Npeaenax v npu
orcyTcTBHM curHanoB Oomokuposku (BHH, JIV).
27R: 3amuTa MUHEMAJILHOTO HanpsikeHusl, oqHogasznasa (3MHO)

[IpumensieTcs ¢ 1eIbI0 KOHTPOJISl OTCYTCTBUS HampspkeHus B gaze A. Ilyck 3amuTel mpoucxo Ut
npu 3HaueHuH HanpspkeHust Ua (nimm Uag) HUOKe 3aJaHHON YCTABKU U OTCYTCTBHU CHUTHAJIOB OJIOKUPOBKU
(bHH, JIV).
27/27S: 3amuTa MUHUMAJILHOr0 HanpsikeHust (3MH)

[IpumeHnsieTcs ¢ 1eNblo0 KOHTPOJIsl OTCYTCTBHS HanpshKeHus. [1yCcK 3aluThl MPOUCXOIUT PH BKITIO-
YEHHOM BBIKJIIOYATENIe B pe3yIbTaTe CHIDKEHUS 3HAUCHHS HATPSOKEHHS 10 3a/JaHHON YCTaBKH U IPU OTCYT-
ctBuu curHanoB Onokuposku (BHH, JIY).
32P: 3amuTa o akTHBHOI MOLIHOCTH, HanpasJjenHas (3AM Hanp.)

[IpumensieTcs ¢ LENbIO 3alIUTHl MIEKTPUIECKUX MALIMH OT HEHOPMAaJIBHOTO pekuMa paboThl (Te-
HEPaTOPbI TOTPEOIISIOT aKTHBHYIO MOIITHOCTb; ABUTATENN BHIAIOT aKTHBHYIO MOIIIHOCTD ) UJTH TIEPErPy3KH.
[Tyck 3amuTBl TPOUCXOAUT NPH CpabaThIBAHUM peJie HAINIPaBJICHUS MOLIHOCTH U OTCYTCTBHH CHUTHAIIOB
omoxuposku (BHH, JIV).
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32Q: 3amuTa Mo peakTHBHOI MOIIHOCTH, HanpaBJjeHHast (3PM nanp.)

[IpumensieTcst ¢ 1eNbI0 3aUTHl CHHXPOHHBIX MAaIlMH OT ACHHXPOHHOW PadOThI, CBA3aHHOH C He-
JOCTaTOYHBIM BO30YKICHUEM HITH €0 HEMIPaBUIIBHOM PeryaIupoBKO#. [TyCcK 3almThl MPOMCXOIUT IIPH Cpa-
0aThIBaHWU pelie HAIPaBJICHUsI MOITHOCTH U OTCYTCTBUH curHanoB Omokuposku (BHH, JIY).

37: 3amuTa MUHUMAIbHOTO ToKa (3MT)

[Ipumensiercst Ui 3aIUTHI MIEKTPUIECKUX MPUOOPOB OT aBapUIHBIX PEKUMOB pabOThI, CBSI3aH-
HBIX C POTEKaHWEM Maoro (azHoro Toka. [Iyck 3amuThl IPOUCXOIUT MPU BKIIOYEHHOM BBIKITIOYATEIIE B
pe3yibTaTe CHIKEHUS 3HaYeHUs HanOoJIb1Iero 13 pa3HbIX TOKOB 10 3alaHHOM yCTaBKH, U IPH OTCYTCTBUU
curHaoB OokupoBkH (JIY).

40: 3amMTa MO0 aKTHBHOW MOLIHOCTH, HanpasJjeHHast (3AM namnp.)

[IpumensieTcs ¢ 1enbIo 3alIUThl CHHXPOHHBIX MAaIllMH OT ACHHXPOHHOW paboThI, CBA3aHHOH C He-
JOCTaTOYHBIM BO30YXIEHHEM WM €0 HeNPaBUIbHOM peryanpoBkoii. PaboTaer o npuHLIMIY CpaBHEHUS
MIOJIHOTO CONIPOTUBIIEHUA IPSMOM MOCTIEN0BATENBFHOCTH € 33JJaHHOM ycTaBKOU. [yck 3aUThl IPOUCXOAUT
npu cpabaThIBAaHUU Pejie CONPOTUBIICHUS U OTCYTCTBHU curHaioB 6mokupoBku (BHH, JIY, VIII).

46: ToxoBas 3amuTa 00paTHOI mociaenoBarebHocTu (T30II)

[Ipumensiercs ¢ uenpto BeIABICHUS (pa3HOro HebanaHca, BOZHUKAIOIIETO B Pe3yJIbTaTe HeNPaBUiIb-
HOT'O HampaBJIeHUs BpaiieHus a3, HecumMeTpruuHOH Harpy3ku win K3. Tlyck 3aimThl MPpOUCXOIUT MPH
NPEBBIIICHUN 3HAYCHUS TOKAa 00PaTHOM MOCIeI0BaTeIbHOCTH (M OTHOMIEHUS |o/l1 IpH aKTHBAIMK COOT-
BETCTBYIOILEH HAKIAAKH) 33AaHHON yCTaBKU CpabaThIBaHMs, U IPU OTCYTCTBUH CHUI'HAJIOB OJIOKMPOBKH
(Heucnpasuocts TT, JIV).

47: 3amuTa no Hanpsi:keHuo odpaTHoii nociaenopareabHocTu (3HOID)

[IpumensieTcs ¢ 1embo 3aMThI OT (Pa3HOTO HebanaHca, BOSHUKAIOIIETO B Pe3yIbTaTe HelpaBHiib-
HOT'O HampaBJICHUs BpalieHus a3, HecumMeTpuuHOH Harpy3ku win K3. Tlyck 3aimTsl MPOUCXOIUT MPH
MPEBBIIICHUN HANpsDKEHHEM 00paTHOW MOCIeI0BAaTeIbHOCTH 3aIaHHOM YCTaBKH M OTCYTCTBHU CHUTHAIIOB
omokuposku (bHH, JIY).
48/51LR: 3aTsanyTslii myck/0;10kupoBKa poropa (3I1]I)

[IpumeHnsercs ¢ Lenplo 3alUThl ABUraTeNsl OT NMEPerpeBa, BEI3BAHHOTO €0 3aTAHYTHIM ITyCKOM C
neperpy3koi i OJ10KupoBKoW poTopa. Ilyck MpoHCXOoAWUT TpU MPEBBIMICHUN YCTABKA OJHUM U3 TPeX
(a3HBIX TOKOB M OTCYTCTBHHU OJ0KHpOBKHU 13 JIY.

50/51: MakcumaabHas TokoBas 3amuta (MT3)

[Ipumensercs ¢ nenpio 3amuThl OT TokoB K3 nnn neperpysok. Ilyck mpoucxoauT mpu npessbliie-
HHUM TOKA 33JaHHOW YCTaBKM B OJHOHM U3 Tpex (a3 U OTCyTCTBUM cUrHajioB OnokupoBku (JIBLL, JIVY, Ins,
brnok. Ha Bpems nmycka asurarens). s MUHMMU3anuy yiepOa npH BKJIFOYSHUH BBIKITIOUATENS Ha yCTOU-
yrBoe K3 npemxycmorpena paboTa 3aluThl C YCKOPSHUEM.
50BF: YcrpoiicTBo pe3epBupoBaHMs 0TKa3a BbhikJa0uaTess (YPOB)

OyHKIHS OTKIIOUCHHS BBIKIIOUYATENS], Yepe3 KOTOPBIM OCYLIECTBISIETCS] NOANMNUTKA MOBPEKIACH-
HOT'O dJIEMEHTa MPH OTKa3e paboThl coOcTBeHHOro BhIKIOUatTens. [lyck YPOB mpoucxoaut B 4eTsipex
ciydasix: 1) CpabarbiBaHre TOKOBBIX 3alIUT Ha OoTKItoueHue; 2) [locTymaer curaan o pydyHoMm mycke; 3)
IToctynaer curHan ot BHemHuX 3amuT; 4) [loctynaer curnan mycka u3 JIY.
50N/51N: MakcuMajibHasi TOKOBasi 3alIIATA HYJIeBoii mocjienoBateannoctu (MT3HII)

[Ipumensercs ¢ 1enpio 3alUTH OT 3aMBbIKaHUK Ha 3eMitio. [IpenycMoTpeHa padota mo u3mepeH-
HoMy Toky ¢ TTHII nnu o paccunTaHHOMY TOKY HYJIEBOM IocienoBaTenbHOCTH. [1yck 3amuTsl Mporcxo-
JUT TIPH MPEBBIILICHUH TOKa HYJEBOH MOCIIEA0BATEIbHOCTH 33/1aHHON YCTaBKH M OTCYTCTBHHM CHUTHAJIOB
omoxuposku (JI3LI, JIY, Iy, Heucniparocts TT).

59: 3amura ot noBbimeHus1 Hanpsi:kenus (3ITH)

[IpennazHadyeHa juid 3alUTHI OT HEXOIMYCTUMOTO MOBBIIIEHUS HAPSHKEHMSI MITH JUISI OCYIIECTBIIE-
HUSI IPOBEPKU HANWYHS HanpspkeHws1. [1yck 3aluThl MPOUCXOIUT PH NPEBBIICHUH (a3HOTO (MK TUHEH-
HOT0) HaNPSDKEHHS 3aJaHHON YCTaBKH M OTCYTCTBUH curHanoB Oiokuposku (BHH, JIVY).
59N: 3amuTa oT NMOBBILIEHUS] HANIPSKEHUS HYJIeBoii mocenoBareabHocTn (3ITHHII)

3amuTa OCyIIeCTBISET KOHTPOIb IETOCTHOCTH M30JISIMHA, OCHOBAHHBIM Ha M3MEPEHUH W pac-
YyeTe HANpsSKEHUs] HYJIEBOH MOCIe0BaTENbHOCTH. [1yCK 3alIuThl MPOUCXOAUT NPH MPEBIIIEHUH HaIPsI-
JKEHHsl HYJIEBOM IOCIICAOBATEIbHOCTH 3HAYEHHSI YCTaBKH M OTCYTCTBUM cUrHaioB OnoxkupoBku (BHH,
JIY).

60 VTS: BiokupoBka npu HeHCIPABHOCTH B nensix Hanpsizkenust (BHH)
3aiura oCyIecTBIAET KOHTPOJIb LIEJIOCTHOCTY BTOPUYHBIX LIEIIeH HalpsDKEHUS.
Brimonnsier GyHKIMIO OJOKUPYIOIIEro OpraHa Ajsl 3allUT, HCIIOIb3YIOUINX e HAIPSKeHUSI.



ABTOMATHIAUMA
MPOMHWNEHHHX

AIIIVL.656121006-200 POL. Peoaxyus om 12.04.2022 CHUCTEM

60 CTS: KonrpoJn ueneii Toxa (KI{T)

3amuTa OCYIIECTBIISIET KOHTPOJIh COCTOSHUS IIEIOCTHOCTA BTOPUYHBIX IETIeH TOKa.

BrimonnsieT ¢GyHKIMIO OJOKMPYIOIIEro OpraHa Juis 3allyT, UCTIONB3YIOIUX PACUETHBIC CUTHAIBI
Toka (46 u SON/51N).

67: MakcuMaJbHasi TOKOBasi 3al{uTa, HanpaBjaeHHast (MT3 namnp.)

3ammuTa coderaet B cede dpynkmuo MT3 B dazax ¢ pynkumeit oOHapyxeHus Harnpasienus. [Tyck
MPOMCXOAMT IIPH MPEBHIILICHUH TOKa 3aJaHHON YCTaBKU B OJJHOH U3 TpeX (a3 (11K, B COOTBETCTBHU C YCTa-
HOBJIEHHOM JIOTHKOW OTKITIOYECHHS, B IBYX (hazax u3 Tpex) B 3aJaHHOM HAIpPaBICHUN M OTCYTCTBHUH CUTHA-
noB 6moxupoBku (bHH, JI3UI, JIY). dis MmuarMA3anyy yiiepoa mpy BKIFOUEHUH BBIKITIOYATEeNIe Ha yCTOH-
ynBoe K3 mpenycMorpena paboTa 3aluThl ¢ yCKOPEHUEM.
67N: MakcumajibHasi TOKOBasl 3aLUTA HYJIeBOM Moc/ienoBaTeIbHocTH, HanpaBiaenHas (MT3HII
Hamp.)

Couetaer B cebe ¢pynkunto MT3HII ¢ pynkumeit oonapyxenust Hanpasnenus. [Tyck npoucxoaut
NIPY MPEBBIIEHIH TOKA HYJICBOU MOCIIEI0BATEIbHOCTH 3aJaHHON YCTaBKH B 3aJaHHOM HAlpaBJICHUH U OT-
cyrctBun curHanoB OmokupoBku (BHH, JI3I, JIY). [Insg amanTanmwm KO BCEM CHUCTEMaM 3a3€MIICHUS
HelTpanu 3amuTa paboTaeT Mo XapaKTEpPUCTUKAM Pa3HOTO THIIA:

e Tun 1: 3amuTa Hcmonk3yer npoeknuio BekTopa 3lo oTHOCHTENBEHO BekTopa 3Up ¢ yderom yria
MaKCHUMaJIbHOW YyBCTBUTEIHLHOCTH. DTOT METO 3aIMTHI aAallTHPOBaH K GuIepaM B CETSIX C pe-
3UCTUBHOM, U30JUPOBAHHON MIIM KOMIICHCUPOBAHHON HEUTPANbIO;

e THH 2: 3alIKMTa UCIIOJIL3YET BETMUUHY MOJYJISl M HampaBiieHHe BeKTopa 3o OTHOCHTENLHO BEKTOPA
3Uo, ¢ ydeToM yriia MaKCUMaIIbHOW YyBCTBUTEIHLHOCTH. DTOT METO/] 3alIUTHI aIallTUPOBAH K HC-
MIOJIB30BAHUIO B 3AMKHYTON PACIPEAEIUTEIBHON CETH € TNIyX03a3€MICHHONW HEUTPAIIBIO;

e THN 3: 3alIUTa UCIIONB3YET BETUYUHY MOJIYJIS M HaTpaBjieHne BeKTopa 3l OTHOCUTENFHO BEKTOpa
3Uq, c y4eTOM HIXKHHX U BEPXHHX YIIIOBBIX MPEAENIOB. DTOT METO]I 3alUTHI aJaliTUPOBAH K UC-
MOJIE30BAHUIO B PACTIpEICIUTEIHHON CETH, B KOTOPOH CHCTEMA 3a3eMIICHUS H3MEHSIETCS B 3aBHCH-
MOCTH OT PeXHMa pabOTHI.

81H: 3amurTa MmakcuMaibHO YacToThl (3MY)

[IpumenseTcss s 3aUTHl AIEKTPUIECKUX MAITUHBI OT HEJOIMyCTUMOTO MPEBBIIEHUS YaCTOTHI
BpaieHus. [Iyck mpoucxoauT mpu NpeBHIIIEHUH YaCTOTHI 3aJAHHON YCTaBKH U OTCYTCTBUHM CUTHAJIOB OJI0-
kuposku (BHH, JIVY).
81L: 3ammTa MuHNMaIbHON YacToThl (AUP)

[IpumensieTcst As 3aIUTHI AIEKTPUIECKON ceTH 0T 0OBaja 9acToThl. [Iyck mpoucxoaut mpu cHU-
JKCHWH 3HAYCHMS YaCTOTHI 10 33JaHHOM YCTaBKU M OTCYTCTBHHU CHTHAI0B O1okuposku (BHH, JIV, df/dt).
87M: {uddepeHnuanibHas 3alUTA JIEKTPHYECKHX MamuHbl (JI3M)

[IpumensieTcst UIsl 3alUTHl BUTATENS WIM T€HEpaTopa OT BCEX BHJOB KOPOTKOTO 3aMBIKAHUS.
[Tyck mpoucxoaut npu npeBbinieHnn Au(QepeHIINaTFHOT0 TOKA 3aJaHHON YCTaBKH, ONPEAETIIeMYIO Xa-
PaKTEepUCTUKOMN cpabaThIBaHUs C TOPMOXKEHHEM U T depeHInaT HONR 0TCEUKOH, M OTCYTCTBUU CUTHAJIOB
6moxupoBkH (I, JIV, Heucnipasrocts TT).
1.2.1.2. [lorpebnsiemass MOIIIHOCTH IO LIETsAM yka3aHa B Tabmume 1.2.3.

Tabauna 1.2.3. [lorpebisemas MOIITHOCTh

[oTpedisieMasi MOIIHOCTD 3Ha4yeHue

o nensim nepemenHoro Hanpsokenus, BA/dazy, e Oonee 0,5
[To memnsM nepeMeHHOro TOKa B CHMMETpUYHOM pexxknme, BA/dazy, He Oosiee:

o 1pu luoy=0,2 A; 0,01

o 1pu lpou=1A; 0,06

e 1pulpon=15A. 1,5
Mo nensiM HanpsbKEHMS OTIEPaTUBHOTO TOKa, BT, He Ooree:

® TEpMHHAJ B HOMHHAJILHOM PEXKUME; 6

e  TEpMHHAJ B PeKHMME CpadaThIBaHHs BBIXOJHBIX pele. 20

1.2.2. JlomycTtumble ycjaoBusi padoThI

1.2.2.1. Bug xJIMMaTu4eckoro HWCIONHEHHA YyCcTpoiicTBa W Karteropusi pasmemienuss — YXJI 3.1 mo
I'OCT 15150-69.
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1.2.2.2. B cootBerctBum ¢ ['OCT 15150-69 u T'OCT 15543.1-89 nns KIMMATUYECKOTO HWCIOJHEHHUS
YXJI 3.1, ycTpolCTBO TpeTHA3HAUCHO JIJIsl pa0OTHI B CIETYIOIUX YCIOBHSIX:
e BBICOTa Haj ypoBHEM Mops He 6oiee 2000 m;
e BepxHee IpejelibHoe pabouee 3HAUEHUE TEMIIEPATYPhl OKpYXKaromiero Bo3ayxa miroc 40 °C;
e HIKHEe MpeNeNbHoe padoyee 3HAUCHHE TeMIIepaTyphbl OKpykaromiero Bozayxa muayc 10 °C 6e3
BBINAJACHUS UHES U POCHI (BIIaru);
e BepxHee pabouee 3HaUCHHE OTHOCHTEIHHOHN BIAXXHOCTH BO3Myxa He 6oree 98 % mpu 25 °C;
e  OKpYy’)Karollas cpela HEB3PHIBOOIIACHAsS, HE COZEpKalliasi TOKONIPOBOIAIIEH IIBUIH, arpeCCUBHBIX
ra3oB U MapoB B KOHICHTPALMSX, Pa3pyLAOIIUX H30JSILUI0 U METaJUIbI;
® MECTO YCTaHOBKM YCTPOWCTBa JOJKHO OBITH 3alIMIIEHO OT MOMAaJaHHs OpbI3r BOJBI, Macell,
SMYJIbCHM, & TAKXKE OT MPSIMOr0 BO3ACHCTBUS COJTHEUHON PAIUALINAN;
e armocdepa tuma Il (mpoMbITIIICHHAS ).
1.2.2.3. Crenens 3arpszHenus 1 mo TOCT P 51321.1-2007 — 3arpsi3HEHUE OTCYTCTBYET MM UMECTCS
TOJIBKO CyXO0€, He MPOBOJISIIEE 3arpsa3HeHHeE.
1.2.2.4. B gactn Bo3zeicTBUs (PAaKTOPOB BHEMIHEH CpeIbl YCTPOWCTBO YAOBIETBOPSIET TPeOOBAHUAM
rpynnsl Mexaandeckoro ucnoiHeHuss M43 mo 'OCT 17516.1-90. Ilpu 3ToM ypoBeHb BHOpAaIMOHHBIX
Harpy3ok oT 1 go 100 I'm ¢ yckopenuem 1 g. YcTpoilcTBO BBIIEP)KHMBAaE€T MHOTOKpPATHBIE yAapHBIE
Harpy3Kd JUIMTEIBHOCTBIO OT 2 10 20 MC ¢ MakCUMAJIbHBIM YCKOPEHUEM 3 g, OJHOKPATHBIC yAApHBIC
Harpy3Ku JJIUTEIBHOCTBIO OT 2 10 20 MC ¢ MakCUMaJIbHBIM ycKopeHueM 10 g.
YcrpolicTBa CeCMOCTONKH MPU BO3IACHCTBUH 3eMIICTPSICCHUH WHTEHCHUBHOCTBIO 9 OaJlIoB 1O
MSK-64 1 ypoBHe ycTaHOBKH Haj HyJeBoi oTMeTkoit 10 10 m mo 'OCT 30546.1-98.
1.2.2.5 YcTpoiicTBO HMeeT HCITOTHEHHE 000IOUKH CO CTETICHBIO 3allUTHI ¢ INIeBoH manenu [P54, ¢ 3an-
Helt cropons! — [P 20 mo 'OCT 14254-2015.

1.2.3. ConporuBieHHe U YTEKTPUIECKAS NPOYHOCTH U0

1.2.3.1. ConpoTHBIeHNE N30JIAINN BCEX HE3aBUCUMBIX II€TIeH YCTPOICTBA, KpOME MOPTOB TIOCIIEI0BATEIb-
HOU CBSI3U, OTHOCHUTEIILHO KOPITyCca M BCEX HE3aBUCHMBIX IIeTICH MeXIy co0O0i B XOJOJHOM COCTOSHUH
cocrtapiseT He Meree 100 MOwm.

Ilpumeuanue:. XapakTepucTHKH 1 IapaMeTPbl yCTPOICTBa, NPUBOJUMBIE B TEKCTE 0€3 0COOBIX 3a-
MEUaHH, COOTBETCTBYIOT TEMIIEpaType OKpyKarorero Bo3ayxa (20 £ 5) °C, oTHOCHTENBHON BIIAYKHOCTH
(45-80) %, HOMHHAITLHOI YacTOTe epeMeHHOro Toka 50 'l 1 HOMHHAILHOMY HAIPSKEHHUIO OTIepaTHB-
HOT'O TOKa.

B cocrosiHuM oCTaBKU 3JIEKTPUUECKAs H30JISILUS MEKAY BCEMU HE3aBUCUMBIMH LIETISIMU yCTPOii-
CTBa OTHOCHUTEJILHO KOPITyCa U BCEX HE3aBUCUMBIX IIETICH MKy 000, KpoMe MOPTOB MOCIEI0BATEeILHON
CBSI3H, BBIIIEPKUBAET 0e3 Mpo00s ¥ epeKphITHs HclbITaTeabHoe Hanpspkenue 2000 B (s dextuHOE 3HA-
YyeHue) nepeMeHHoro Toka yactotsl 50 I'n B Teuenue 1 MuH. IIpy HOBTOPHBIX HCHBITAHUAX HANPSHKCHHUE
TECTUPOBAHHS HE JJOJDKHO MPEBBIIIATE 85 % OT YKa3aHHOTO 3HAYCHUSI.
1.2.3.2. DnexTpudecKkas M30JILUs MEXKTy BCEMH HE3aBHCUMBIMH LIETISIMHA YCTPOWCTBA OTHOCHTEIILHO KOP-
Myca ¥ BCEX HE3aBHCUMBIX LIETIEH MEXy cO00M, KpOME MOPTOB MOCIEI0BATEIbHON CBS3HU, BBIACPKUBACT
0e3 TIOBPEXICHUI TPH MOJIOKUTETBHBIX U TPU OTPHIIATEILHBIX UMITYJIbCA UCTIBITATEIFHOTO HAMPSIKEHHS
(ipu paboTe UCTOYHHMKA CHTHAJIA HA XOJIOCTOM X0y ), UMEIOIIUX:

e ammumTyay — He MeHee 5,0 kB;

e  UIMTENBHOCTH mepeanero pponra — (1,20 + 0,36) Mkc;

e UIMTENBLHOCTH 3aaHero ¢ponta — (50 + 10) Mkc.

® UIMTENILHOCTh MHTEPBAJIa MEXK]Ly UMITYJIbCAMH — HE MeHee 5 C.
1.2.4. llenu onepaTHBHOrO MUTAHUSA

ITutanue ycTpoiicTBa B 3aBUCUMOCTH OT MCIIOJIHEHHUSI OCYIIECTBISIETCS OT LIENEl ONEepaTUBHOIO
MOCTOSIHHOTO, TIEPEMEHHOTO0 WJIM BBHINPSIMIICHHOIO IEPEMEHHOr0 TOKa. MHKpPO3JIEKTPOHHAs YacTh
YCTPOMCTB raJIbBAHWYECKU OT/EICHA OT UCTOYHMKA ONEPATHBHOTO TOKA.
1.2.4.1. PaGounii iuana3oH HANPSHKEHHS ONIEpaTHBHOTO Toka — oT 140 1o 265 B. YpoBeHb cpabaThiBaHMs
JTUCKPETHBIX BXOZOB IpuBeaeH B 1.2.6.5.
1.2.4.2. [lpu nuTaHUM OT UCTOYHMKA ITOCTOSHHOTO HAIPSDKEHMS JOITYCKAETCsl HATMUME CHHYCOUIANbHON
COCTaBIISIONIECH ¢ aMIUTUTYI0U 10 15 % OT cpenHero 3Ha4eHHUst M UMEIOIIEH YaCTOTy BTOPOM TapMOHUKHU
IPOMBIILIIEHHON YacTOTBHI.
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1.2.4.3. [Ipu BKIIIOYCHUM TEPMHHAJIA BEJIHUMHA UMITYJIbCA TOKA COCTaBJIseT He Ooiee 2 A B TeueHue 1 Mc.
Ilpumeuanue: B nienn nuTaHus TepMUHATIA PEKOMEHAYETCS HCIIOJIb30BaTh ABTOMAT C OTCEYKOM HE

MeHee 2 A (peKOMEHIYeTCs UCIIONb30BaTh aBTOMATHYECKUE BBIKITIOUATEIH ¢ HOMHHAIBHBIM TOKOM 2 A 1

oonee, BTX «C»).

1.2.4.4. TlomHOE BpeMsi TOTOBHOCTH YCTPOWCTBA COCTaBIseT He Oonee 2 ¢. MakcumanbHOe BpeMs cpaba-

teiBarust MT3 pu omHOBpEeMEHHOH 1o/1ate TOKa MOBPEXKIEHHUS U HAIIPSDKEHUS ONIEpPATUBHOTO IIUTAHUS HE

npesblIaer 1 c.

1.2.4.5. YCTpOWCTBO COXpaHsET 3aJJaHHBIC MTApaMETPhl, HAJIC)KHOE (PYHKITHOHHUPOBAHUE TI0 33JAHHBIM aJl-

TOPUTMAaM IIOCTIE TIEPEPHIBOB MUTAHUS JTFOO0H JTITUTETFHOCTH.

JmuTenbHOCTh OTHOKPATHBIX MIEPEPHIBOB MUTAHMUS Oe3 Mepe3anycka yCTPOHCTBa, C MOCIEAYIOIINM
€ro BOCCTaHOBIICHHEM, B YCIIOBHUSX OTCYTCTBUS TpeOOBaHUH K cpabaTbiBaHUIO 3amuThl — 0 500 Mc, npu
YCIIOBUHM HCXOJHOTO pexuma «=220B».

[ocrne nepepbIBOB NUTaHHSA JTIOOOH ATUTEILHOCTH 00ECIeYMBaeTCs HAIe)KHOE (DYHKIIMOHUPOBaHHE

YCTPOMCTBA COTJIACHO 3aJJaHHBIM JITOPUTMAaM, a TAKKE COXPAHAIOTCS CIACIYIOIINe NapaMeTphL:

®  YCTaBKH U KOH(UTypalHs yCTPOUCTB;

®  OCHMJUIOTPaMMBbI aBaPHHHBIX MTPOIIECCOB;

®  TlapaMeTphl aBaPUIHBIX COOBITHIA;

®  COCTOSIHHE CBETOJIMOJIOB CHTHAJM3AIIHH.
1.2.4.6 KoHTaKTHI BRIXOAHBIX peJie TEPMUHAIIA HE 3aMBIKAOTCS JIOXKHO IIPH TI0Ia4€ ¥ CHATHH HAIPSKCHUS
OTIEpaTHUBHOTO TIOCTOSTHHOTO TOKA C TIEPEPHIBOM JTFO00H THTETHHOCTH.
1.2.4.7 KoHTaKThI BEIXOJHBIX peJic TePMUHAJIA HE 3aMBIKAOTCS JIOKHO, a allaparypa 3alliThl He TIOBpe-
JKIAeTCs TIPU TI0jade HAPSDKEHHSI OTIEPATHBHOTO TTOCTOSTHHOTO TOKa 00PaTHOM MOJISIPHOCTH.

1.2.5. Ilenu nepeMeHHOr0 TOKA U HANPSKEHU

1.2.5.1. AHayioroBbIC BXO/IHBIC IICTTH YCTPOHCTBA UMEIOT I'aJIbBAHMUECKYIO Pa3Bs3Ky OT BHYTPESHHUX IICTICH
C TIOMOIIIBIO MTPOMEXYTOUHBIX TPAHC(HOPMATOPOB TOKA /I HATIPSHKCHHUS.

Ilpumeuanue: B cryuae nookmouenus noscos Pozosckoeo eanveanuueckas paszeaska no OAHHuIM Yensim
omcymcmesyem.

1.2.5.2. Pabounii nuana3od no nensM nepemenHoro Toka oT 0,01 mo 40 Ixom, MO mEnsM mepeMeHHOTO
HanpsokeHust — oT 0,01 10 2 Unowm, 1o uemnsam nosicoB Porosckoro ot 1 MB o 10 B.

1.2.5.3. llenu nepeMEHHOT0 TOKa JJIUTEIBLHO BhLICPKUBAIOT 2 Iom U kpaTkoBpeMeHHO 40 Inom B Teue-
Hue 1 c.

1.2.5.4. TepMudeckasi CTOMKOCTh IIeTIeH HANPSHKEHUA, TOIKIIOYAaeMBIX K OOMOTKaM TpaHcdopMmaTopa
HarnpspkeHus, ooecnieunBaercs npu HanpspkeHuu 2,0 Unom anmurensHo u 2,5 Unowm B Teuenue 10 c.
1.2.5.5. Kpurndeckoe HanpspkeHHe Hernei npeaHa3HaueHHbIX JUIs TOIKIIF0UYeHHs TosicoB Porosckoro co-
craBiusier 16 B.

1.2.6. XapakTepuCTHKHU JUCKPETHHIX BXOI0B
1.2.6.1. BxoiHBIC TUCKPETHEIE TIETIH MPEAHA3HAYEHBI ISl pa0OTHI Ha TIOCTOSTHHOM/TIEPEMEHHOM OTIepaTHB-
HOM TOKe. HoOMUHanpHOE 3HaUeHHE HANPSKEHUsS] BXOJHBIX CUrHANIOB coctapiget 220 B. [TapameTtpupona-
HHUE POJia TOKA 33J]aeTCs B HACTPOMKaX TepMHUHAIIA.

Ilpumeuanue: Tlpu BHIOOPE MOCTOSHHOTO ONEPATHBHOTO MHUTAHHUS YPOBEHb MYJIbCAIUN JOJDKEH
onITh MeHee 1440 MB (pa3max) B monoce vactot ot 100 ' mo 20 MI'm.
1.2.6.2. B ciyuae 1mojayu BBIIPSMIICHHOTO HE CIUVI&KEHHOTO HANPSHKEHUS HEOOXOAMMO C IMOMOIIBIO cep-
BrcHOrO [10 « MIRAPS» ycTaHOBUTH ITEpEMEHHOE OTIEPATUBHOE ITMTaHKE, B TPOTUBHOM CITydae TUCKPET-
HBIE CUTHAJIBI MOTYT HEKOPPEKTHO 00pabaThIBaTHCS M BBICBETUTCS CHTHAII O HETPAaBUIIBHOM BBIOOpE OTie-
PaTUBHOTO TUTAHUS.

Uekixon ¢

-

1.2.6.3. [Ipu mogaue HOMHHAIBHOTO HanpsbkeHus 220 B BenmnurHa UMITYIIbCA TOKA COCTaBIISIET HE MEHEe
30 MA B Teuenue He MeHee 10 Mc. B manpHElIeM TUCKpETHBIN BXO YCTPOUCTBA TOTpeOsieT 3,5 MA.
1.2.6.4. JInuTenbHO JOMYyCTHMOE HAITPSDKEHUE TUCKPETHOIo BXxoaa coctaisier 300 B mocTosiHHOrO TOKa.
1.2.6.5. YpoBeHb HampspDKEHUSI HAJIS)KHOTO Cpa0aThIBAHUS BXOIHBIX JUCKPETHBIX IICTIEH yNpaBJICHUS
ycTpoiictBa coctaiseT He MeHee 0,75 Unom MOCTOSTHHOTO TOKA.
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1.2.6.6. Bpemena cpabOaThIBaHUs U BO3BpATa KaXJI0H BXOMHOM TUCKPETHOM LIETIH PETYJIUPYIOTCS B IHara-
3oH€E OT 0 710 20 Mc, ¢ mrarom 1 mMc ¢ moMombio ceppucHOro [10 « MIRAPSY.

Ilpumeuanue: 11o yMon4aHHIO Ha BCEX AUCKPETHBIX BXOJIaX YCTaHOBJICHBI 33/IeP>KKU BPEMEHH, paB-
Heie 0 Mc Ha cpabaTkiBaHHe U 5 MC Ha BO3Bpar.
1.2.7. XapakTepMCTHKH BBIXOJAHBIX peJjie
1.2.7.1. KoHTaKThl OBICTPOICHCTBYIOIINX BBIXOJHBIX pPelic UMEIOT KOMMYTAIIMOHHYIO CIIOCOOHOCTh B Tie-
MX MOCTOSHHOTO TOKa HampsbkeHueM 220 B Ha pasmbikanue 0,15 A. MakcumanbHOe KOMMYTHPYEMOE
HaIpspKEHUE ToCcTOsSTHHOTO Toka — 300 B, MmakcnManbHas MOIIHOCTE — 45 BA.
1.2.7.2. KOHTaKThI BBIXOJHBIX CHTHAIBHBIX pejie OJIOKOB JUCKPETHOTO BBOJA/BBIBOJIA, ACHCTBYIOIINE BO
BHEIIIHHUE IIeTIM MOCTOSIHHOTO TOKa MpH HampspkeHuu a0 250 B, cmocoOHBI KOMMYTHPOBATh TOKH JI0 8 A,
MakcuManbHast MoirHocTh — 2000 BA.

CoOcTBeHHBIC BpeMeHa cpabaThIBaHUS BEIXOAHBIX CHTHAIBHBIX pejie COCTaBIIOT He O6osee 10 mc,

OBICTpOACHCTBYIOIHX — HE OoJiee 2 Mc.
1.2.7.3. Konraktsl Beixognoro pene «HeucnpaBnocts» (WatchDog) ciocoOHBI KOMMYTHPOBaTh TOKU JI0
8 A, makcuMasibHas MorHocTs — 2000 BA.

1.2.8. DJaeKTpOMArHUTHAasi COBMECTUMOCTD
1.2.8.1. YcTpoiicTBO coxpaHsieT pabOTOCIIOCOOHOCTE B (DYHKITHOHUPOBaHHE 0e3 YXYAIIEeHHUs KaueCTBa BhI-
MOJHAEMBIX (YHKUINH PU BO3ACHCTBUN HIKETIEPEUHUCICHHBIX TIOMEX C KpUTEPHEM KadecTBa (DyHKIHOHU-
poBaHus A.
1.2.8.2. YCTpOUCTBO YCTOWYHMBO K BO3JACHCTBHIO 3JICKTPOCTATHUESCKOTO pa3psaa (CTEeHb KECTKOCTH — 3)
C UCTIBITAaTEeIHHBIM HAMPSHKEHUEM UMITyJIbca paspsaaHoro Toka mo 'OCT 30804.4.2-2013:
e  KOHTAaKTHBIU pa3psia 6 kB, 150 n®;
e  BO3IYIIHBIN pa3psn 8 kB, 150 n®.
1.2.8.3. YCTpOWCTBO yCTOWYMBO K BO3ACHCTBHIO PaJAXOYACTOTHOTO AIEKTPOMArHUTHOTO TOJISI HAIIPSDKEH-
HocThi0 10 B/M (ctenens sxectkoctu — 3) mo 'OCT 30804.4.3-2013.
1.2.8.4. YcTpoiicTBO yCTONYMBO K BO3ICHCTBUIO MATHUTHOTO TOJISI POMBINUICHHON 9acTOTHI HAIPSKESH-
HocThI0 100 A/M — HempepriBHOE MarHuTHOE ToJie; 1000 A/M — KpaTKOBpEMEHHOE MarHUTHOE 1oJie (CTe-
neHb xectkoctd — 5) mo FOCT P 50648-94.
1.2.8.5. YCcTpOoHCTBO yCTOWYHMBO K BO3ACHCTBHUIO UMITYJILCHOTO MAarHUTHOT'O OIS ¢ HanpsbkeHHocThio 1000
A/m (crenenp xectkoctd — 5) mo I'OCT 30336, BO3HUKAIOLIETO B pe3yJIbTaTe Pa3psiioB MOJIHUI MU KO-
POTKHUX 3aMbIKaHUHN B IEPBUYHOM CETH.
1.2.8.6. YcTpOHCTBO YCTOHYMBO K BO3JIEHCTBHUIO 3aTyXaIOIIEr0 KOJIe0aTeIbHOr0 MarHUTHOTO TIOJIST HAMpsi-
skeHHOCTBIO 100 A/M (ctenens sxectroctr — 5) o TOCT P 50652-94.
1.2.8.7. YCTpOWCTBO yCTOWYMBO K HAHOCEKYHIHBIM MMITYJILCHBIM IIOMeXaM (CTENeHb >KECTKOCTH — 4) ¢
aAMIUTUTY/ION HCIBITATEIBHBIX HMMITYJIECOB 4KB, AMUTENbHOCTHIO (POHTA/ITUTEIBHOCTBEIO HWMITYJIbCA
5/50 e o 'OCT 30804.4.4-2013.
1.2.8.8. YCTpOHCTBO YCTOHYMBO K MUKPOCEKYHIHBIM MMITYyJBCHBIM IIOME€XaM OOJBIION SHEPrUuu — HM-
MYyJIbCHl HANpsDKEHUs/ToOKa JunTenbHOCThI0 1/50 1 6,4/16 mxc mo 'OCT P 51317.4.5-99. Ammnurtyna
HaNpPsDKEHUS UCTIBITATEIEHOTO UMITYJTbCA:
®  BXOJHbBIC aHAJIOTOBBIC, BXOJIHBIC U BBIXOJIHBIE JUCKPETHBIE IETH, ST MATAHUS [0 CXEME IIPO-
BO/I-3eMJIs» — 4 KB (cTereHb ®KeCTKOCTH — 4), 110 CXeMe «IPOBOA-TIPOBOA» — 2 KB uepe3 ycTpoii-
CTBO Pa3BsI3KH (CTETEHb )KECTKOCTH — 3);
e mopthl cBa3u RS-485, Ethernet Ha sxpanb! kabeneit o cxeme «nposoa-3emis» — 1 kB (cTenens
)KecTKocTH — 1).
1.2.8.9. YcTpoHCTBO yCTOMYMBO K KOHAYKTHBHBIM ITOMEXaM, HaBEeIECHHBIM PaJHOYaCTOTHBIMHU DJIEKTPO-
MarHMTHBIMU 1TOJIsIMU ¢ ypoBHeM Hanpspkerust 10 B mo TOCT P 51317.4.6-99 (crenens xecTkoCTH — 3).
1.2.8.10. YcTpOWCTBO yCTOWYMBO K JUHAMUYECKAM M3MECHEHHSIM HANPSOKCHUS 3JIEKTPOIUTAHUS B BUJIE
NPOBAJIOB HANPSDKEHHsI MUTAHUS, KPATKOBPEMEHHBIX NIEPEPHIBOB M HECUMMETPHHU MUTAIOIIET0 HampshKe-
Hus o 'OCT 30804.4.11-2013. 3HaueHne N3MEHEHNS HAIPSKEHUS] COCTABIISAET:
e He meHee 0,2 Unur mpu JummrensHOCTH TpoBaia 5000mc;
He MeHee 0,3 Upyr npu qyutensHoCTH mpoBaia 500 mc;
He MeHee 0,6 Unur npu mmmrensHocTH nposaia 200 mc;
He MeHee Unyr IpH AUTeNnbHOCTH ITpoBana 20 Mmc;
JUIMTEIBHOCTH NMEPEPHIBOB HanpskeHUs He MeHee 500 Mc.
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1.2.8.11. YcTpoiicTBO ycToiunBO K KosiebarenbHbM 3atyxarommm nmomexam o 'OCT IEC 61000-4-12
(cTemeHb KeCTKOCTH — 3). AMIUTMTY/1a HAMPSDKEHUS UCTIBITATEIFHOTO MMITYJIbCa OIMHOYHBIX KOJIeOaTenb-
HBIX TTIOMEX TI0 CXEMe «IIPOBO-3eMJIsD» coCTaBisieT 4 KB, mo cxeme «poBOA-IPoBOI» — 2 KB, MoBTOpsItO-
HIMXCS KOJe0aTeNbHBIX IOMEX [0 CXeME «IIPOBOJI- 3EMJISD» COCTABIIET 2,5 KB, 1Mo cxeme «poBoA-TIPOBOI»
—1xkB.

1.2.8.12. YcTpoWCTBO YCTOWYMBO K KOHIYKTHBHBIM TIoMexaMm mpu actoTe S0 ['1] ¢ ypoBHEM HanpshKeHUsT
30 B mmurensHO 1 100 B kpaTkoBpeMeHHO B TeueHHe | ¢ (CTeneHb KecTKOCTH 4) Mo

I'OCT P 51317.4.16-2000.

1.2.8.13. YcTpoOWCTBO YCTOWYMBO K BO3JACHCTBUIO TAPMOHUYECKON COCTABIISIONICH HATIPSHKCHUS TTUTAHUS
¢ ammututyoi 10 15 % mo 'OCT 30804.4.13-2013.

1.2.8.14. YcTpoiicTBO YCTOWYMBO K BO3JCHCTBHUIO CTYNIEHUATHIX U3MEHEHUH HANPSKEHUS MUTaHUS B TIpe-
nenax + 20 % oT HOMHHAIBHOTO HANPSHKEHUS MTUTAHAA (CTETIEHB )KECTKOCTH — CIIEIIHANIbHAS ) 110

I'OCT P 51317.4.14-2000.

1.2.8.15. YcTpoWicTBO YCTOHUMBO K BO3ACHCTBHIO MyJbCALM HANIPSHKEHUS MUTaHUs B npenenax + 15 %
OT HOMHHAJIFHOTO HaNpsDKeHHUs MUTaHuA (cTeneHb xxectkocT — 3) mo 'OCT P 51317.4.17-2000.
1.2.8.16. YcTpoiicTBO yCTOMYMBO K M3MEHEHHIO YaCTOTHI HANPSHKEHUS MHUTaHUS B mpedenax + 15 % ot
HOMHUHAJILHOH 4acToThI (cTeneHb sxecTkocTH — 3) mo TOCT P 51317.4.28-2000.

1.2.8.17. YcTpoiicTBO YCTOWYMBO K JUHAMHYECKUM H3MEHEHUSIM HAIPSHKSHHS DJIEKTPOTIUTAHHS TOCTOSH-
HOTO TOKa B BHJI€ IIPOBAJIOB HANPSDKEHHS ITUTAHUS, KPATKOBPEMEHHBIX TIEPEPHIBOB T10

MDO3K 61000-4-29-2016. 3naueHre n3MeHeHus! HanpspkeHus: coctapisieT He MeHee 0,3 Unyr Npyu 1uTens-
HoctH mposasia 1000 mc; ne meree 0,6 Unyr mpu 100 Mc; ATUTENBHOCTS EPEPHIBOB HANIPSDKCHUSI HE MEHEE
500 mc.

1.2.8.18. HanpspkeHust HHIYCTPUAIBHBIX PaluoNoOMeX, CO3/IaBacMble YCTPOHUCTBOM (Kiacc A) B LETH M-
TaHHUs COOTBETCTBYIOT 3HaUCHUM, ykazaHHbM o 'OCT 30805.22-2013.

1.2.9. HanpexHocTb

1.2.9.1. HagexHocTh QyHKIIMOHUPOBAHHS YCTPOHCTBA 00ECTIEYMBAETCSI POTPAMMHO-AIIAPATHBIMU METO-
JIAMH C MCTIOJIb30BaHUEM HEOOXOJIMMBIX METOJIOB PE3EPBHUPOBAHUS BBITIONHAEMBIX (DYHKIIHH. Y CTPOWCTBO
MOCTOSIHHO MTPOM3BOJIUT CAMOIMArHOCTHKY aIllllapaTHOM ¥ IPOTPaMMHOM 4acTH, KOHTPOIUPYS MPeIyCMOT-
PEHHBIE ITPH 3TOM TapaMeTphl. [Ipy BBISIBICHHN yCTOWYMBOM HEUCTIPABHOCTH TEPMHUHAT (JOPMUPYET CUT-
HaJl HEUCIIPAaBHOCTH € YKa3aHHEM MPUYUHBEIL.

1.2.9.2. Cpennsist HapaOOTKa Ha OTKA3 CMEHHOTO 3JIeMEHTa cocTaBisieT He MeHee 125 000 u.

1.2.9.3. Cpennee BpeMsi BOCCTAHOBIIEHHS PaOOTOCHOCOOHOIO COCTOSIHUSL YCTPOWCTBA MPU HAJTHMYUH HOJ-
HOT0 KOMIUIEKTa 3aIlacHbIX OJIOKOB cocTaBiseT He Ooinee 0,5 U ¢ yueToM BpeMeHH HaX0XKICHUsI HeUCIIPaB-
HOCTH.

1.2.9.4. [lonmHBIN CpeqHUI CPOK CIY)KOBI YCTPOHCTBA COCTABIIAET HE MEHEee 25 JIeT pH yCIOBHU MTPOBEIe-
HUSI TpeOYEMBIX TEXHUYECKUX MEPOIIPHUATHIH 110 00CTY)KHBaHUIO C 3aMEHOU NMPH HEOOXOAMMOCTH, MaTEepH-
AJI0B M KOMITJICKTYIOIIUX, IMEIOIINX MEHBIIUH CPOK CITYKOBI.

1.2.9.5. Cpennuii cpok ciryObl GJIOKOB 10 KauTaJIbHOIO pEMOHTa cocTaBisieT He MeHee 10 Jer.

1.2.9.6. BepossTHOCTh OTKa3a B cpabaTelBaHMM 3a Toj cocTaBnser He Oonee 10° cormacno
I'OCT P 27.607-2013.

1.2.9.7. TlapamMeTp TOTOKAa JIOKHBIX cpabarbiBaHMii cocraBuser He Oonee 10° v cormacho
I'OCT P 27.607-2013.

1.3. Cocmae uzoenusn

1.3.1. KoHCTpYKTHBHOe HCIOJHEHHE
1.3.1.1. KOHCTpYKTHBHO TepMHUHAJ MPEACTABIsACT co00# KacceTy 0J0UHO-yHU(PUIIMPOBAHHON KOHCTPYK-
un. [IperycMOTpeH yTOIUICHHBIN CIIOCO0 MOHTaXA.
VYTOIUIeHHBI MOHTaX NMPUMEHSETCS NMPU Pa3MELICHWH TePMUHANIA Ha JIBEPU PEJICHHOro OTCeKa
sueiikn KPY wim Ha nmaneny mikada 3amuT ¢ 33 JHUM MT0ACOSAUHEHUEM ITPOBOAHUKOB BTOPUYHBIX IETICH.
I'abGapuTHbIe, ycTaHOBOYHBIE pa3Mephl, Macca TEpMHUHATIA, BHEITHUI BUJI U PACIIOI0KEHUE 3JIeMEH-
TOB YITPaBIICHUS Ha JIUIeBOW NaHenu npuBe/eHbl B [Ipuiaoxennn 2. CXeMbl MOAKIIOUEHUS TpaHCPopMa-
TOPOB TOKA W HATIPSDKEHUS, a TAKXKE TUCKPETHBIX 1ieneil npeactaBineHsl B [Ipuioxkenun 3. O603HaYCHUS
KOHTaKTOB MTOPTOB CBsI3U MpuBecHb B [Ipunoxkennu 4.
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1.3.1.2. B cocTaB TepMHHaJIa BXOIAT CACIYIOIINE OJIOKH:
e  (OJIOK MMTaHMS,
0510KH TpaHCPOPMATOPOB;
OJIOKH AMCKPETHOTO BBOJIA/BBIBOJIA;
MaTEepHHCKas T1aTa;
OJIOK MHAWKAIUM;
070K 00BETUHUTEIILHBIN.
DNEeKTpUYIecKOe COECTUHEHNE MEXITy OJIOKaMH TPOM3BOIUTCS C TOMOIIBI0 OO0BEIUHUTEIHLHON
Kpocc-m1atel (010Kka 00beANHUTENBHOTO).
1.3.1.3. Ha nu1ieBoii maHenu pacosiaratoTcs:
®  CBETOJMOIHBIC MHINKATOPEI,
e TpaduYeCKHii FKpaH (AUCILICH);
®  KHOIKH YIpaBJICHUS.
Paznemser Ethernet 1 moproB USB pacmosioskeHbl Ha iepeHeit 1 3aIHeH JacTsAX TepMUHaa.
Ilpumeuanue: JInuesas naHeNnb MOXET OBITH BHIITOJHEHA B BHIHOCHOM HCIIOJTHEHHH.
1.3.1.4. Ha 3aHel maHenu yCTPOUCTBA PACIIONararoTCsl KIEMMHbBIE KOJIOIKHU JIJIS MOAKITIOUCHHSI K U3MEPH-
TEIBHBIM IIeTISIM, Pa3beMHbIE COSIMHEHUS ISl MOAKIFOYCHUS K [ETsIM MUTaHWS, CUTHAIBHBIM IIETIsiM, a
Takke pazbeMbl mopToB cBsi3u ¢ ACY TII u Gont (BUHT) 17151 3a3eMIICHUS yCTPONCTRA.
KiieMMHBIE KOJIOJKH 00eCTIeYMBaOT MPUCOEAMHEHHE TTPOBOHUKOB ceYeHHEM 4 MM2,
Pa3beMHBIE COEIMHEHHS 00ECTIEYMBAIOT IPUCOEINHEHHE TIPOBOAHUKOB CEUYCHHEM 2,5 MM2.
KoHTakTHBIE COeMHEHNST TEpMUHAIIA COOTBETCTBYIOT Kiaccy 2 mo 'OCT 10434-82.
1.3.1.5. KoHCTpyKIMS TepMHUHANIA 00SCIICUNBACT BO3AYIIHBIC 3a30Pbl M JJIMHY IYTH YTCUKUA MEKIY KOH-
TaKTHBIMH BBIBOJAMH TEPMUHAJIA H KOPITYCOM HE MeHee 3 MM IO BO3AYXY U 4 MM IO IOBEPXHOCTH.
1.3.1.6. B cootBerctBuu ¢ 'OCT P 51321.1-2007 B TepmuHane obecreqnBaeTcss HEPEPHIBHOCTH LIEITH 3a-
IIUTHOTO 3a3eMiteHus. [Ipu 3TOM aneKkTprdeckoe COMPOTHBIICHNE, N3MEPEHHOE MEXKTY BHHTOM JUISA 3a3€M-
JICHWsI TEPMHHAJIA U JTFO00H 3a3eMIIIeMOI METaINTUYECKOH YacThio, He mpeBbImaeT 0,1 Om.

1.4. Ycmpoiicmeo u paboma

1.4.1. YcrpoiicTBO 1 padoTa cOCTABHBIX YacTel
1.4.1.1. TepMuHaJ BHINIOIHEH B BUJE MPOTPaMMHUPYEMOT0 JOTHYECKOTr0 KOHTPOJIIEPa, MMEIOIIEro B Kade-
CTBE siJpa MAaTEPUHCKYIO IUIAaTy, KOTOpasi 00ecreynBaeT B3auMOICHICTBHE MEX Ty BCEMH BXOISIINMH B CO-
CTaB TEpMHUHAJIA OJIOKaMH.
1.4.1.2. Byiiok nuTaHusi

brox muranus ¢ auanazoHoM HarnpsbkeHui ot 140 1o 265 B paboraer kak OT HICTOUYHUKA TIOCTOSH-
HOT'0, TaK U OT MICTOYHHKA NTIEPEMEHHOT0 ToKa. OnepaTnuBHOE NUTAaHHE TEPMHUHAJIA OCYILECTBIISETCS Yepes3
koHTakThl X12:1(2), X12:3(4) Onoka mnurtanus. Ha3zHaueHWe KOHTAaKTOB pazbeMa INPHUBEICHO B
Tabnune 1.4.1.

Ta6auna 1.4.1. Haznauenue KOHTakTOB pazbeMa X12
KonrTakr Ha3znauenmue
1 daza
daza
Hefitpans
Helitpasb
3amuTHOE 3a3eMIICHHE
3aluTHOE 3a3EMJICHHE
Ilpumeuanue: XapakTepucTUKU LEIIEH ONEPaTUBHOIO TOKA MpUBEACHHI B 1.2.4, TUCKPETHBIX BXO-
1oB B 1.2.6, BEIXOAHBIX pene B 1.2.7.

OO |W[N

1.4.1.3. BJIoK TMCKPEeTHOr0 BBOAA/BbIBOAA
Bbnok nuckperHoro BBoja/BeIBO/IA MpeJHA3HAYEH JUIA TpreMa 24 1 BbauH 16 TUCKPETHBIX CHT-
HAJIOB.
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JlucKpeTHbIe BXOIbI BRIBECHBI Ha pa3beMbl X4, X6, X8, X13 (Bxoms! pazbema X13 raabBaHuue-
CKH CBSI3aHBI MEXKIY CO00H, BXObI pazbeMoB X4, X6, X8 raipBaHHUECKH HE CBA3aHbI); TUCKPETHHIC BbI-
XOJbI BEIBeIeHBI Ha pazbeMbl X5, X7 u X9. Ha pazbem X14 Takske BbIBEICHBI J1Ba BEIXOJHBIX CHT'HAJIBLHBIX
pene Tuna WatchDog (WD).
Ilpumeuanue: XapakTepUCTHKH TUCKPETHBIX BXOJOB MPUBEACHBI B 1.2.6, BEIXOAHBIX pene B 1.2.7.
1.4.1.4. baok TpancdopmMaTopoB
Bnok comepXuT uyeThpe MPOMEKYTOUHBIX TpaHCPOpMaTopa TOKAa M BOCEMb MPOMEKYTOUHBIX
TparcpOpMaTOpOB HANPSDKEHHs. B TepMmuHanIe ycTaHOBIEHBI 1Ba Takux Onoka. [lepBuuHbIe OOMOTKH
TpaHc(hOpMaTOPOB TOKA BRIBEACHHI Ha pazbeM X1(2).1, TpanchopMaTopoB HANPsDKCHHS — HA pa3beM
X1(2).2.
Ilpumeuanue: na TepMuHaNax, BelTyckaeMbix nocie 03.2022 MoxkeT ObITh HCIIOB30BAHO CEMb
TpaHc(hOpMaTOPOB HATIPSHKCHUS.
OOMOTKH MPOMEKYTOUHBIX TPAHCPOPMATOPOB TOKA MPEIHA3HAYCHBI IS MOJKITIOUCHHS K H3MEPH-
TEJIbHBIM TOKOBBIM LIEIISIM ¢ HOMUHAIBHBIM 3HaueHUEM (o) 5 A mmbo 1 A.
OOMoTKH TpaHC(hHOPMATOPOB HANIPSHKEHUS IPEAHA3HAYEHBI JIs [TOIKITIOUSHHUS K IIETISIM C HOMHHAIb-
HbeIM 3HaueHneM HanpsokeHust (Ugow) 100/380 B.
IlIpumeuanue: XapakTepUCTUKU LIETIEH IEPEMEHHOTO TOKA U HANPSDKEHUS IPUBEAEHBI B 1.2.5.
1.4.1.5. MaTepuHckas miarta
MarepurHCKas TUIaTa SIBISIETCS IEHTPATBLHBIM OJIOKOM U COIEPIKHT:
LEHTPAJIbHBIA MPOLIECCOD;
OTIEPAaTUBHYIO NAMSTH;
MOCTOSIHHYIO TIaMSTh;
Yachl peabHOTO BPEMEHH;
MOPTHI CBsA3U cornacHo 1.4.1.7.

briok moruku npearazHayeH 1t cOopa M OKOHYATETbHON 00paOO0TKN NTaHHBIX aHAIOTOBBIX U IUCKPET-
HBIX CUTHAJIOB, BHIJJAUM YIPABJISIONINX BO3JCHCTBUI Ha BBHIXOJIHBIE pelie W APYTHe YyCTPOCTBa Mocpe-
CTBOM IU(POBEIX KaHATOB CBs3U. K QyHKIHsSIM OJI0Ka Takke OTHOCHTCS BEACHHE ydeTa TEKYIIEro Bpe-
MEHH, CHHXPOHH3AIUS C ICTOYHIUKOM TJI00aTBbHOTO BpEMEHH, 3aIMCh U XPAaHEHHE OCIIMIIOTPaMM aBapHii-
HBIX PEeXHMOB, moaaepxka UMU, camonmarHocTika BCero TepMUHaia ¢ IPUHITAEM PEHICHUS] O BBIBOJIC
u3 paboThl, obecrieueHre uHpopmarronHoro oomena ¢ ACY TII.

[IporpaMMBbl 3amIUThI, YCTaBKH H3MEPUTENBHBIX OPTaHOB W KOH(UTYpalus yCTPOWCTBA, OCIUILIO-
rpaMMbI ¥ COOBITHS XpaHATCS Ha KapTe maMsty Tumna — MicroSD.

[To wacam peabHOTO BpeMeHU (PUKCHPYETCSI BpeMsl PETUCTPUPYEMBIX cOOBITHIL. [lorpeniHocts yacos
pealbHOTO BpeMeHH cocTaBisieT He Oojee 1 ¢ B cytku. [lpu oTkimoueHnn nuTaHus B OJIOKE JIOTUKH IS
MUTaHHUS YacOB UCTIOIB3yETCs PE3EPBHBIN NCTOYHUK.
1.4.1.6. ok MHANKAUH

Bnok uHaMKaMK COEPKUT CBETOUOBI, SKpaH, KHOMKH YIPaBIECHUs, KOTOPBIE PAcIOIararoTcs
Ha JnneBoi nmanenu tepmuHaina (Ilpuioxkenne 2) u oopazyror YUMU.

Okpan npeacrasiseT cobdoit KK-aucmneit nuaronansio 14,2 cm 640x480 RGB.

Haznauenne kHONOK ympaBieHHs IPUBEIEHO B 2.4.2.

[opTs! cBs3u USB 2.0 (pa3zbem tuna A) u RJ-45 onmcans: B 1.4.1.7.

Ilpumeuanue: JInuesas naHenb MOXET ObITH BHIIIOJHEHA B BHIHOCHOM HCIIOJHEHHH.
1.4.1.7. AudopmManmoHHble MOPTHI U UHTepdeiichl cBA3M
1.4.1.7.1.Css3b ¢ ACY u cucTeMOi MOHUTOPHHIa HOACTAHIIMU OCYIIECTBIISIETCS B COOTBETCTBHH CO CTaH-
nmapramu Modbus RTU u Modbus TCP/IP — mabop crangapros: Modbus Application Protocol V1.1b, co-
JIepoKaliui crieluuKaIyio IpuKiIagHoro ypoBHs, u Modbus over serial line V1.0, coxeprkanuii cremu-
(bUKaIHI0 KaHATLHOTO W (PU3UYECKOTO YPOBHEH.

CuHXpOHM3aLHKS YaCOB PEabHOTO BPEMEHH TEPMHUHAA OCYILECTBIISETCS C TIOMOIIBIO TPOTOKOJIA

SNTP.

1.4.1.7.2.Ha 3agneii manenu Haxoautcs nopt cesazu USB 2.0 (paswem Tumna B), koTopblil penHa3HaYeH

JUTS TIOAKITIOYEHHUS] KOMIIbIOTEpa uepe3 cTanaapTHelid kabens USB 2.0 A-B. Uepes 3ToT nopT ocymiecTBs-

eTcs KOHQUTypHpOoBaHHE U ITapaMeTPUPOBAHUE YCTPOMCTBA, a Takke oOHoBieHue [10 ycrpoiicTsa.
Brumanue! [lpu 06Ho61€HUU NPOSPpAMMHO20 0becheueHUs He OMKAoYatlime nUMmanue mepmuHala

00 NoHO20 3a8eputenuss npoyecca (pexomenoyemoe epems — 2 MuHymal).
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Ha 3anmHelt maHe/ln TepMHHANA TaKKe MMEIOTCs MOpThl cBsi3u RS-485 u Ethernet, npeana3snaveH-
HBIe Ut oAkiroueHus ycrpoicta B ACY TII. Yepes 5Tu mOPTHI CBSA3H TAaK)KE MOXKHO OCYIIECTBISITH
KOH(QUT'YpUPOBaHKE U MapaMeTPHUPOBaHUE YCTPOHCTBA.

B Tabnuue 1.4.2 npuBeneHs! nHTEpEICH TOPTOB CBSI3M.

Tabéanua 1.4.2. O603Ha4eHNs Pa3bEMOB Ha 3a/IHEH MaHEeIH

O0o03HaueHMe pa3beMa Ha 3a/IHell aHeIH Hcnonnenne natepdeiica
RS-485-1
RS-485 RS-485-2
Ethernet Ethernet 100 Base-T
USB B USB 2.0

CKopocTh Tiepesiaun COCTaBJIsIeT AJIsl IOPTOB C HHTEPQericoM:
e 100 Base-T Ethernet no 100 M6urt/c;
e RS-485 (ACY) nmo 0,2 Mowut/c;
e USB Full-Speed mo 12 Mo6wur/c.
O003HaueHHs Pa3beMOB IOPTOB CBsI3M NpuBeneHBI B [Ipuiioxenun 4.
Bce nanHble TepMUHAIA COXPaHSIOTCS Ha KapTe maMsatu Tima — MicroSD, cnor aist kotopoit
HAXOJMTCS Ha 3a/THEH MaHeIH.
1.4.1.7.3. Ha nepenHeli naHeny TepMHHAIa UMEIOTCS TopThl cBsi3u Ethernet (ceprucHsiii mopt) u USB A
JUTS TIOAKITFOYeHus BHerHero Haxonuress turia USB Flash Drive.
1.4.1.7.4. B TepMuHane peaqn3oBaH JOCTYT K (ailioBoii cucteme depe3 mpotokon Modbus, KOTopsIii ocy-
mrectBisieTcst uepe3 nopt Ethernet Ha 3amuei nanenu. [lonaep:xuBaeTcss aHOHUMHBINA BXOJ, TPU KOTOPOM
NPEJOCTABIISICTCS TOCTYTI TOJIBKO Ha YTEHHE M TOJBKO K (aiiyiaM OCHUIIIIOrPaMM.
1.4.1.7.5. HazHaueHne 1 TEXHUYECKHE TaHHBIEC TTIOPTOB
1.4.1.7.5.1.1loprt c urTepdeiicom Ha 3anHei manenn Ethernet 100 Base-T
Ucnonuenne nopra ¢ unrepdeiicom Ethernet 100 Base-T ucnomnb3yercst sl MOIKIIOUEHHS TEP-
MHHAJIA B JIOKAJIbHYIO BBIYHUCIUTEIBHYIO CETh IPEINPHATHS 10 TMHUH CBSI3H HA OCHOBE BUTOM mapbl. Tex-
HUYECKUE JIaHHBIE MopTa npuBeneHsl B Tabmune 1.4.3, Ha3HaYeHHWE KOHTAKTOB pa3beMa IMPUBEICHO B
Tabimne 1.4.4.

Tabauua 1.4.3. Texnuueckue JaHHbIE IOPTA

IMapametp 3HadeHne
Tun pazpema RJ45
MaxkcuMalbHOE pacCTOSIHUE Mepeladun Jo 100 m
Tabauua 1.4.4. HazHaueHne KOHTAKTOB pa3beMa
KonTakTt Curnan Ha3znauyenue
1 D1+ ITepenaya 10JIOKUTEIBHOTO CUTHAJIA TEPMUHAIIOM
2 D1 - [lepemaya oTpUIATETHHOTO CUTHAJIA TEPMUHAIOM
3 D2 + [IpreM MOJI0KUTENBHOrO CUTHAJIA TEPMUHAIIOM
4 D3 + He ucnonp3yercs
5 D3 - He ncnonb3yercst
6 D2 - [IpreM OTpHUIIATETFHOTO CUTHAJIA TEPMHUHAIOM
7 D4 + He ucnonp3yercs
8 D4 - He ucnonpsyercs

Brumanue! Ilpu nooxmouenuu ITK xk mepmunany uepes nopmul Ethernet ons koppekmuoti pabomul
8 HACMPOUKAX NOOKIIOYEHUsL HeOOX0OUMO 3a0amb 6ce napamempul noocemu, exmouas napamemp « OcHog-
HOU WLTHO3Y.

1.4.1.7.5.2.TTopt c unrepdeticom RS-485

Ucnonnenune nopra ¢ untepdeiicom RS-485 ncnonp3yercs s opraHu3aluu NOTyAyIUIEKC-
Horo oOMeHa uH(popMalyel ¢ TepMUHAJIAMU IO ABYXIIPOBOJHOM JIMHUM CBSI3U Ha OCHOBE BUTOM IapBhl.
JlaHHBIH croco0 CBA3M PEKOMEHYEeTCSl IPUMEHSTH IPH CPABHUTEIEHO HEOOIBIIIOM KOJIMYECTBE YCTPOICTB
Ha TIPOCTBIX OOBEKTaX, KOTZA MCIIONB30BAHME OINTOBOJOKOHHOTO KaOess SKOHOMHYECKH HeLenecoo0-
pasHo. Ha3HaueHnue KOHTaKkTOB pa3beMa nopta ¢ uarepgeiicom RS-485 npuseneno B Tabnune 1.4.5.
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Tabauna 1.4.5. HazHaueHne KOHTAKTOB pa3beMa
KonTakr Curnanu Haznauenue
1 DATA + [TomoxuTenpHbIIA BX0/ BBIXOI TaHHBIX
2 DATA - OTpHLIATENNBHBIN BX0J/ BBIXO]T JAHHBIX
3 COMMON Cur”aiabHOE 3a3¢MJICHHE
4 DATA + [TomoxuTenpHBII BX0/ BBIXOI TaHHBIX
5 DATA - OTpuIaTeIbHBIN BX0J/ BEIXO TaHHBIX
6 COMMON CuUrHaapHOE 3a3€MJICHUE
TexHnueckue AaHHbIE MOpTa NpuBeaeHsl B Tabmuie 1.4.6.
Tab6umnna 1.4.6. TexHuueckne AaHHbBIE TOPTa
Iapametp 3HaueHue
Tun passema Bunka MSTB 2,5 (PHOENIX)
[IpoyHocTh M30AALIUMU 1500 B RMS (1 mun)
KonnuecTBO yCTpOWCTB B JINHUU Jo 32
Tlonuag mMHA TUHUA CBI3U Jlo 1200 m

TumoBast cxeMa COeTUHEHUS MPeayCMaTpUBacT MapajieIbHOE TTOAKIIOYeHHE TEPMUHAJIOB K JTU-
HUH CBSI3U MIPOU3BOJILHON TOTIOJIOTHH C YYETOM OTpaHUueHHH, YKkazaHHbIX B Tabmume 1.4.6.
Pabora mopra obecrieunBaeTcs By XIPOBOAHOM CXeMOM COeIMHEHNSI OTHOUMEHHBIX KOHTAKTOB, O/1-
HAaKO NMpHU OOJIBIIMX JJUHAX JIMHUH CBSI3HM JAJIs1 0OecrieYeHUs] BHIPABHUBAHUS MOTCHIIMAIIOB CHUTHABHON
3eMJIM PEKOMEHIyeTCs UCTIONIb30BaTh 3allIUTHBIN SKpaH Kalellsl B KaueCTBE TPEThero MpoBogHuKa. Kpome
TOTO, JUIl YMEHBIIECHHUS OTPAKEHUIl CUI'HAja B AJMHHON JIMHUU U HOBBILICHUS IOMEX0YCTOWYHNBOCTH, 110
KOHLIaM JIMHWU CBSI3U JAOJDKHBI yCTAHABIMBATHCSA TEPMUHHUPYIOLIME pe3ucTopbl. HoMUHAN TepMUHHPYIO-
HIEr0 PE3UCTOpa JODKEH PaBHATHCS BOJTHOBOMY COIPOTHBIICHHUIO UCTIONB3YEMOTO KabeJIsl, THIIOBOE 3Haue-
Hue A1 BUToM napsl — 120 Om.

1.4.2. OcHoBHbIe napameTpsl 3amuT 1 O
1.4.2.1. Koadppunuentsl BozBpata UO

3HaueHus: OCHOBHBIX K03((duImeHTOB BO3Bpara m3MeputenbHbIX opraHoB (MO) mpuBeneHbl B
Tabnune 1.4.7.

Taoauua 1.4.7. Kosdduuuents Bozpara MO

IMapametp 3HayeHHe
Koaddumment Bo3Bpara makcuManbHbix MO ToKa M HanpsbKeHHs, HE MEHee 0,9
Koaddumment Bo3Bpara MmunnmanbsHbix MO Toka 1 HanpshkeHus1, He Ooriee 11

Koaguiment Bo3spara qudhepeHImaibHOro opraia ¢ TOPMOXSHHEM U MaKCUMaJIb-

. 0,8
HeIX 1O HAIIPsKCHUA 110 TPETHCU TAPMOHHUKE, HC MCHCC '

1.4.2.2. Bpemena cpaéaTbiBanus u Bo3gpata U0

Bpems cpabaTbiBanus (Bo3BpaTa) MaKCUMaJbHBIX (MUHUMaNIbHBIX) MO Toka M HampspkeHUs He
npesblimaet 30 Mc npu nogaye cooTBETCTBYOMETO 3 Icpas i 3 Ucpas U He nipeBbilaeT 40 Mc pu ojayde
1,2 lcpas.

Bpewms Bo3Bpata (cpabareiBaHHsA) MaKCHUMaJIbHBIX (MUHUMaNbHBIX) MO ToKa M HampsKeHHs He
npesbimaet 35 Mc npu copoce BxogHoro Toka ot 10 Icpas 10 Hynsa wim HanpsokeHus oT 3 Ucpas 10 HyJISL.

Bpewms cpabateiBanus TokoBbix MO YPOB He npesbimaer 35 mc npu noxade 2 Icpas, Bpems Bo3-
Bpara mpu copoce BxogHoro Toka oT 30 Inom g0 Hyms — 40 mc.

Bpewms cpabatsiBaHus (BO3BpaTa) MakCUMabHBIX (MUHUMaNIbHBIX) MO, pearupyromux Ha u3Mme-
HEHHE 4acTOThI, He MpeBbImaeT 120 mc.

Bpewms Bo3Bparta (cpabareiBanus) Bcex MO, pearupyromux Ha CKOPOCTh U3MEHEHHSI 4aCTOTHI, HE
npesblmaer 150 mc.

CpenHsas OCHOBHAsi OTHOCUTEINBbHAS TIOTPEITHOCTD 110 HE3aBUCUMOM BBIIEPKKE BPEMEHU 3aILUT HE
npessimaet 30 Mc.

Brumanue! 3uauenus gvidepoicex epemenu npedcmasisaiom coool yucmole 6pemend, Komopbie He
BKIIOYAIOM BpeMeHa pabomul USMEPUMENbHO20 OP2aHa, NYCKa 3aujumsl, pabomol 102U4eCKOol CXembl U
cpabamvi8anusi 8bIX00H020 perie.
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1.4.2.3. IlorpeniHOCTH U3MePHUTEIbLHBIX OPraHOB
1.4.2.3.1. Pene HampaBiieHUsI MOITHOCTH (OpraH HAIPaBICHHS MOIIHOCTH)

Cpennsist ocHoBHast morpemtHocTs PHM 1o ToKy W HampsbKeHHIO cpadaThIBaHUS HE MpPEBBILIAET
+ 10 % ot ycTaBKu.

Cpennsas ocHoBHas abcomoTHas morpemHocts PHM mo yriy MakcuMaibHON 4yBCTBUTEIBHOCTH
HE TIpeBBIMaeT £ 5 °.

HononautensHast norpemwrHocts PHM 1o Toky u HampspkeHHo cpaOaThIBaHHS MPH M3MEHEHHU
TeMIIepaTyphl OKPY’KaIOIIEro Bo3Iyxa B padouyeM Auana3zoHe TeMIepaTyp He mpeBbimaer + 5 % ot cpen-
HEro 3Ha4YCeHUsI, K3MepeHHOro pH Temmeparype (20 £ 5) °C.

HononautensHast norpemHoctTs PHM 1o Toky 1 HanpsbkeHHio cpabaThiBaHUs TP U3MEHEHHUH Ya-
CTOTHI B AuamnazoHe oT 45 no 55 I'n e npesbimaer + 10 % oT cpenHero 3Ha4yeHus, U3MEPEHHOTO NpHU
HOMMHAJIBHOHN 4acTOTE.
1.4.2.3.2. 110 ToKa 1 HanpsiKEeHUS

CpenHsist OCHOBHAsI IOTPEIIHOCTD 10 TOKY (HANpsDKEHHUIO) cpadaThiBaHus TOKOBBIX MO (Hamps-
skeHus1, kpome O HanpshKeHHs TpeThel TApMOHUKHN) He TIPEBHIIIaeT + 3 % OT yCTaBKH.

Cpensss ocHOBHAs TOTperrHOCTh MO HamnpshKeHMs TpeThbel TapMOHUKHY He TpeBsIaet = 5 %.

JononaHuTenpHast HOTPEITHOCTh M0 TOKY (HampsbkeHuto) cpabatbiBanus MO Toka (HampsbkeHus)
IpY U3MEHEHUH TEeMIIEPaTypbl OKPYXKAIOLIEro BO3AyXa B paboueM Iuarna3oHe TeMIepaTyp He IPEBbIIIacT
+ 5 % OT cpemHero 3Ha4YeHus1, H3MepeHHoro mpu Temmepatype (20 £ 5) °C.

JononaHuTeNpHAsE TOTPEITHOCTH M0 TOKY (HampsbkeHuto) cpabateiBanus MO Toka (HampsikeHs)
MIpU U3MEHEHUH YacTOTHI B Auamna3oHe oT 47 no 53 'y He npesbimmaet £+ 4 % oT cpeaHero 3HaYCHUs, U3Me-
PEHHOr0 IPY HOMHHAIBHOW 4acTOTe.
1.4.2.3.3. 110 gacToThl

CpenHsist OCHOBHAsI IOTPEITHOCTH nmopora cpadateiBanust O yactoTsl He npeBbimaeT + 0,02 .

JlononHuTeNnpHAsT TOTPELIHOCTh mopora cpadateiBaHus MO 4acToThl Ipu M3MEHEHHH TeMIlepa-
TYpBI OKPY>KaIOIIET0 BO3yXa B pabodeM quama3oHe Temmneparyp He npesbimaet £0 ,02 ' ot cpennero
3HAUCHUs, U3MEPEHHOTO Ipu TemiiepaType (20 + 5) °C.
1.4.2.3.4. HO ckopocTH U3MEHEHHS YacTOTHI

Cpenssist OCHOBHasI MOTPEIIHOCTE HOpora cpadaTeiBaHus BceX MO CKOPOCTH M3MEHEHUS 4aCTOTHI
He npesbimaeT + 0,15 I'/c.

JlononHUTENBHAsT TOTPENIHOCTE Topora cpabateiBanus Bcex MO ckopocTH M3MEHEHHs 4aCTOTHI
IpY U3MEHEHUH TEMIIEPaTyPhl OKPYKAIOLIEro BO3ayXa B pabodeM Iuana3oHe TeMIepaTyp He MPEBbIIaeT
+ 0,15 I'/c oT cpemuero 3HaUeHus, ©3MepeHHoTro Tipu Temreparype (20 + 5) °C.

1.4.3. ®yHKuuUM ycTpoicTBa

TepmuHan BBIOJHSIET Bce HEOOXOAUMbIE (DYHKIIUH pesICHHOM 3aIlnThl, aBTOMATUKH, CUTHATIN3a-
UM ¥ yTIPABIICHHS SHEPTOOOBEKTOB, a TaKkKe QYHKIIMHA H3MEPEHUSs], PETHCTPAINH, OCHILIOrpadUpOBaHUS
W CBSI3U COTJIACHO 3aJIOKCHHOMY B HEro MpOrpaMMHO-ammapaTHoMy obecredeHuto. Cxema 3alluThl
YCIIOBHO AEJTMTCS HA MOJCXEeMY IPe00pa30BaHMs aHAIIOTOBBIX CUTHAJIOB, JIOTHUYECKYIO CXEMY U CXEMY KOH-
q)HpraHI/H/I 1 TIO3BOJIACT pCain3oBaTh HeO6XOI[I/IMLIe BbIIICYKAa3aHHBIC OCHOBHBLIC W AOIIOJIHUTCILHBIC
¢byHkuny, kotopbie npuseaeHsl B AIIJ1.656121006-200 P2 «PykoBoACTBO oriepaTopay.

Jlornueckas cxema 3aaeTcs Ha IpeANPUATHI-U3TOTOBUTENIE U UMEET TMOKHUI aJrOpUTM, KOTOPBIH
MOJKET OBITh U3MEHEH Il KOHKPETHOTO MIPOEKTa B XO/I€ MPOESKTHBIX U MyCKOHATIaJOYHbIX padoT. DyHK-
[IMOHAJIbHAS JIOTHUYeCcKas cxema ycrporcTsa npuseneHa B AIIJ1J1.656121006-200 P32 «PykoBoncTso ore-
paropay.
1.4.3.1. U3mepenust

[Toacxema mpeoOpa3zoBaHus aHAIOTOBBIX CHTHAJIOB obecreunBaeT cBs3h ¢ OokoM ALIIL, mauIma-
JU3AIUI0, QUIBTPAINIO, PAacUeT W BbIJAUy Pa3JIMYHBIX M3MEPEHHBIX aHAJIOTOBBIX BEJIWYWH. B mporecce
MHHULMAIM3AIH [IPETyCMOTPEeHa BO3MOXKHOCTh MOJCTPOMKM 3HAUEHUH CUTHAJIOB BXOAHBIX TpaHC(opMa-
TOPOB TOKA M HAIIPSKCHUA 110 YITTY. B O6HIeM clIydac, TCpMUHAII IMMO3BOJIACT U3MEPATH U PACCUUTBIBATH
3HA4YCHHUA TOKOB, HaHpiI)KeHHfI, COHpOTHBHeHHﬁ, MOIITHOCTB, SOHEPI'Ut0, 4aCTOTY CETHU, 4 TAKKEC aMIUIUTYIbI,
JeHCTBYIONIME 3HaUEHHS, (Pa3bl, CHAMMETPUYHBIE 1 aBapUITHbIE COCTABIISIOIINE CUTHAIOB C OTOOpaskeHHEM
UX Ha JHCIUIeE U BO3MOKHOCTBIO MEpeAayn 1o KaHajiaM CBs3H. MHCTpyMeHT rpadnieckoro nporpaMmu-
pOBaHUS Ha MEPCOHAILHOM KOMIBIOTEpE 001a1aeT HeoOX0ANMBIM HAOOPOM MaTeMaTHYeCKUX (YHKIHI
JUISL pacyeTa BceX TpeOyeMBbIX BEJIMYHH, a ammapaTHas Iiat¢opMa MO3BOJSET HMOAKII0YaTh HCTOYHUKU
TOKa, HaMpPsDKEHUS NEPEMEHHOTO M TOCTOSIHHOTO TOKA.
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Bo3MokHOCTE ~ pemaktupoBaHus — koddduuuentoB  3amonuenuss ALl omwmcana B
AIIJL.656121006-200 PO2 «PykoBoacTBO onepaTopay.
OCHOBHBIE TEXHUYECKHE JaHHBIE U METPOJIOTHYECKUE XapaKTEPUCTHKH U3MEPUTEIbHBIX KaHAIOB
omnucansl B 1.2.5.
1.4.3.2. ®ynxuuu P3A
B ycrpoiicTBe peanm3oBansl paznuunble GyHKIHH P3A, onvcaHne KOTOPBIX MIPUBOIUTCS B JTOKY-
Mente AIT/1JI1.656121006-200 P32 «PykoBoACTBO omepaTopa.
YcrpoiicTBa 001a1a10T HEOOXOUMBIM TIEpEYHEM OCHOBHBIX M pe3epBHBIX QyHKImi P3A curna-
JU3AIUH U yTIPABJICHUS IIEMEHTAMH CTAHIIMN U TIOACTAHIINH, TAKUX KaK T€HepaTOPHI U IBUTATEIN HaIPSI-
JKeHueM 6-35 kB Ha OCHOBE CIICAYIONIMX OCHOBHBIX (DYHKITUH:
®  TOKOBEIE 3aIUTHL
®  3aMWTa ¥ aBTOMATHKa C KOHTPOJIEM HANPSHKEHUS U MOIITHOCTH;
e aBTOMAaTHKa yNPABJICHUS BRIKIIIOYATENIEM H JIP.

1.4.3.3. lnckpeTHbIe BXOABI

JuckpeTHBIe BXOBI IPEeIHA3HAUEHBI T TTpHeMa M 00paOO0TKY BHEIIHUX CUTHAJIOB OTIEPATHBHBIX
neneil. OCHOBHbIE TEXHUYECKUE TaHHBIE U XapaKTePUCTUKU JUCKPETHBIX BXOJIOB IPUBEACHHI B 1.2.6.

[Tpu momomu cepBucHoro [1O «MIRAPS» ocymecTBisiercss Ha3HaueHHE BXOJOB, TO €CTh OIpe-
JIeJICHHbIE BHYTPEHHHE TIepEeMEHHBIE MOTYT TOJIYy4YaTh CBOE JOTHUECKOE 3HAYSHHE B COOTBETCTBUU C CO-
CTOSTHHEM Ha3HA4YE€HHOTO JUCKPETHOTO BXOJIA.
1.4.3.4. BerxoaHble peJie

JJ1a BBITaYM TUCKPETHBIX CUTHAJIOB BO BHEIIHIOKO IIETIh TIPEyCMOTPEHBI BEIXOIHBIE IEKTPOMAr-
HUTHBIE perne. OCHOBHBIE TEXHUYECKUE JAaHHBIE ¥ XapaKTEPUCTUKY BBIXOIHBIX pele OnucaHsl B 1.2.7.

[pu momoru cepBucHoro [10 «MIRAPS) ocymiecTBisieTcs Ha3HaYeHUE BBIXOAHBIX peie, TO €CTh
TIOJIyYECHHBIE B pe3yJbTaTe JIOTHYECKUX MPeoOpa3oBaHUil 3HAUEHHS CUTHAJIOB BBIBOSTCS YEPE3 «CYXHE)
KOHTaKTHI BO BHEIITHHE OTIepaTUBHEIE Ilenu. Brrxognoe pene «HencnpaBrocTs» (WatchDog) He xoHpHTY-
pupyercsi.
1.4.3.5. CBeTroauoaHass MHIUKALUSA

Jist oToOpakeHHs TEKYIEro COCTOSIHUSL ycTpolcTBa Ha juneBoid nanenu ([lpuioxkenue 2) mpemy-
CMOTPEHBI:

e 3 ceeronuona I[luranue, 'oToBHOCTH, HencnpaBHOCTh ¢ (PUKCHPOBAHHBIM Ha3HAYCHHUEM;

e 16 cBeTOIMOIOB 0O0IIETO HA3HAYECHHUS, 9 U3 KOTOPHIX UMEIOT Ha3HAYSHHE 110 YMOIYaHHUIO (TI0APO0-

Has uHpopMaius uznoxkeHa B AIIJJI1.656121006-200 PD2 «PykoBoAaCTBO omepatopay, pasmieln

IlapameTpupoBaHne MATPHII), OCTAIbHBIE KOHQUTYPHPYEMEI.

Pexxumbl paboThl cBeToIMOI0B onucanbl B Tabmume 1.4.8.

[Tpu momoiy MHCTpYMEHTa TpadUIecKoro MporpaMMUpPOBAHHS MOKHO CKOH(UTYpHUPOBaTh pe-
JKUMBI PabOThl CBETOJMOIOB OTOOPaKEHHUSI TOJIOKEHHSI KOMMYTAIIHOHHBIX allapaTroB, KOTOPbIE UCTIONb-
3YIOTCS TIPH BITIOTHEHUW (QYHKIIMA aBTOMATHUKH YIIPABICHUS UMH.

[pu momomu cepeucuoro [10 « MIRAPSy» npousBoautcst koHPUTYpHUpOBaHHUE CBETOAMOIOB 00-
HIero Ha3HAYCHHUS B JIBYX PEKMMax CBEUCHHUS Ha pasziIMyHble JIOTMYECKHe CHTHajbl. Ha Kakaplil peskum
CBEUYCHHS CBETOJINO/Ia MOXKHO 3aBECTH OJVH JIOTHUECKUI CHTHAIL.

Tab6anua 1.4.8. PexxuMel paboThI CBETOIMOOB

HaumeHoBaHue Pexum .
Pe:xxum paGoTsl yeTpoiicTBa
CBETOAMOAA CBCYCHHS
Iutanne 3€JICHBIN IloaHO HampspPKEHUE MUTaHMsI YCTPOMCTBA
I'oToBHOCTH 3€JICHBII YcTpoHCTBO TOTOBO K pabore
. O6napyxeHa yCTOWYHMBask BHYTPEHHSS
HeuncnpaBHocTb KpacHBIN Py Y 1 BIYTD
HEUCTPABHOCTh CUCTEMOM CaMOJAUArHOCTHKHI
Oomero KpacHBIN PexxuMpl pabOTBl CBETOIMOJOB 33JAIOTCSl TPH
Ha3HAYeHMs 3eJeHbIN KOH(QUTYpHPOBaHUH

B 610Ke mMeeTcss BO3MOXHOCTh MHBEPTUPOBAHUS BXOJHBIX JIOTHYECKUX CHTHAJIOB M (PUKCAIUH
COCTOSIHMSI CBETOJIMO/Ia B SHEPTOHE3aBUCUMOU BHyTpeHHeH mamsTu. [Ipu monaue HanpsoKeHUS MUTAHUS
CBETOIMO/IbI BO3BPAILAIOTCS B COCTOSIHUE, 3a(UKCUPOBAHHOE 10 OTKIIOUYCHUS.

18



ABTOMATHIAUMA
MPOMHWNEHHHX

AIIIVL.656121006-200 POL. Peoaxyus om 12.04.2022 CHUCTEM

KsutnpoBanne M0OXeT MpOon3BOIUTHCS KHOMKOM «C» Ha JIMIIEBOH MaHEeN TEPMHUHAJA, CUTHAIOM
Ha JIUCKPETHBII BXOM TepMUHAJIA MM KOMaHIOW U3 aBTOMAaTU3NPOBAHHOW CUCTEMBI YIIPABIECHHS IO KaHa-
JIaM CBSI3H.

Ha3nauenne mnporpaMMUpyeMBIX CBETOJMOAOB OJOKa WHIMKAIMM  MNPEACTABICHO B
AIIJ1.656121006-200 P22 «PykoBoacTBO omneparopay, pasnen [lapameTrpupoBanne MaTpuil.
1.4.3.6. YnpapJjieHHe TePMHHAJIOM
Ha nmuueBoit nanenu (Ilpuiio:kenne 2) npeayCcMOTPEHBI:
YeThIpe KHOMKH MEPEMELICHUS 110 MEHIO;
0JTHa KHOTIKA MOJTBEPKICHUS M OJTHA KHOTIKa OTMEHBI KOMaH]I;
0JTHA KHOTIKA BKITIOUEHUSI KOMMYTAallMOHHOTO anmnapata «I»;
0JlHa KHOTIKA OTKITIOYEHUSI KOMMYTAIlMOHHOTO anmapaTta «O».
[ToapoOHee Ha3HAUYCHIE KHOIIOK ITOJIH30BaTEILCKOTO HHTEpdetica onrcano B 2.4.2
1.4.3.7. OcuuuiorpadupoBaHue

B cocrase ycTpoiicTBa peann3oBaH (yHKIHOHATBHBIA MOIYJIb OCHHIUIOTpadupOBaHNUs aBapUITHBIX
PEKUMOB, TIpeTHA3HAYCHHBIN JJIS 3aMMCH aBAPUHHOTO PeXHUMa C HEIBI0 TTOCIEAYIOIIEro aHaIn3a. 3anuch
U XpaHeHnue ocipsuiorpamMm ocymiectsisiercs B hopmare COMTRADE (IEC 60255-24-2013) Ha kapre na-
mste tara — MicroSD. Tpu nmomoru ceprucHoro IO « MIRAPS» 3amatoTcst mapameTps ociiniorpada,
KOTOpBIC TipuBeeHbl B Tadnuie 1.4.9, a Takke CIIUCOK PErHCTPUPYEMBIX CUTHAIOB. ONucaHUe PEKUMOB
3armmcy npuBeeHb! B Taommme 1.4.10.

Tab6amnua 1.4.9. [lapamerps! ocimuniorpada

IMapamer Hana3oH
P P A N Onucanue
(oro6pa:kenne na YMMH) 3HAYEHHI
OrpaHndeHHBIH /
Pexxum 3anucu N Ornpeaenser pexxum 3anucu
AanTUBHBIN

JnurenpHOCTH 3anucu Ot 100 Mc* JIUTENbHOCTh 3allUCH  NPEAIIECTBYIOLIETO
JI0aBApUITHOTO pexUMa peknMa (JI0 BOSHUKHOBEHUsI YCIIOBHS ITyCKa)

JmUTeNnbHOCTE 3amrcu aBapuitHOTO pexuMa
JmiTenbHOCTH 3amnmcu

. mar 1 mc (TIocTie BOHUKHOBEHHUS YCIIOBHSI ITyCKa IO

ABapUITHOTO peXKMMa

MPOTIAIaHUS YCIOBHS ITyCKa)
JmiTenbHOCTH 3amnmcu Ot 500 mc* JlnmuTenpHOCTh  3ammMcH  TIOCIeaBapUtHOTO
[IOCJIEABAPUMHOIO PEXXUMA pexknMa (Tociie IponaiaHus YCIOBHUS IMyCKa)
Bpewst 6710KupOBKH OT war 1 e MakcumabHOE BpeMs 3alUCH OCITHILIOTpaMM
JUTUTEIHHOTO MyCKa 110 OJTHOMY ITyCKOBOMY CHUTHAJY
YacToTa gucKpeTH3aluu Ot 500 mc* UYacroTa BEIOOPOK CHrHANA

Ilpumeuanue:
* — cyMMapHOe BpeMs yKa3aHHBIX BEJIMUYMH (BpeMs J0aBapHIHOTO0, aBapUUHOTO U MOCIEaBapUUHOTO pe-
JKUMOB) HE MPEBBIILIAET MAKCUMAIbHYIO JUINTEIBHOCTD 3alMCH OCLIIIIOrpaMM pasHyto 30 c.

Tabéanua 1.4.10. Pexxum 3anmcu

Pesxxum 3anucu XapakTepucTHKA

3anuch OCHMIIOTPAMMBI ITPOUMCXOANT B T€UEHHME BbICTaBIeHHOro Ilosnb3oBareneM
OrpaHn4eHHBIH | BpeMEHH; €Cli MO MPOLIECTBUH BPEMEHH, BhIcTaBiIeHHbIM [lonbp3oBatenem, aBapust
HE 3aKaHYMBAETCsl, 3alIUCHIBACTCS CIISIYIOLIasi OCLWIJIOrpaMMa

3anuch aBapUITHOTO y4acTKa OCHMIIOTPaMMBbI MPOUCXOJUT Ha MPOTSKEHUN BCEro
BpPEMEHHU ITycKa ocuiiorpada, Ho He MeHee 3a1aHHoi [lonp30BaTeneM AIUTENBHO-
ctu aBapuu 1 He 60see 30c. Eciu mo mpomecTBIH MaKCUMaIbHOTO BPEMEHH, aBapHS
HE 3aKaHYMBAETCsl, 3alIUCHIBACTCS CIISYIOLIAsi OCLMIOrpaMMa

AanTUBHBIN

EmkocTh ociimiutiorpada 3aBUCHT OT KOJIMYECTBA 3alMChIBAEMBIX CUTHAIOB. B ociimiorpade pea-
JIN30BaHa aBTOMAaTH4YECKaA q)YHKHI/IH apxXuBaluu. MakcumanbHas CyMMapHasa MJIIUTCIIBHOCTh XpPaHUMbBIX
ocimutorpamm cocrasiisieT He MeHee 3000 ¢ mpu gacrote quckperusanuu 1600 ['1. MakcuMansHOE KOTH-
YECTBO XPAHHUMBIX OCIILIOrpaMM — He 6osee 100 mpu UCTONB30BaHUK KapThl mamsTh Tuna — MicroSD
obbemoM 4 1'6. 3amuch OCHIUIIIOTpaMM OpPTaHM30BaHA TaKUM 00pa3oM, YTO TPH MEPEIIOTHCHUH TTaMSITH
WIA WX MaKCHMAJIbHOTO KOJHMYECTBAa CTHUPAETCsl camas crapas OCIHUIorpaMMa W Ha €€ MeECTO
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3anmchiBaeTCs HOBast. [Ipy BHIMONIHEHUN yCIOBUH MyCKa B OCIMJLIOTPAMMY 3aIFChIBAIOTCS] BCE CHTHAIIBI,
COCTaB KOTOPHIX 3amaetcs ¢ moMorisio [10 « MIRAPS» B pasznmene 3anuch CHTHAJIOB.

Anroput™m paboThl ocumiuiorpada mpu pasHBIX peXMMax 3alMCH CXEeMaTHYHO MoKa3zaH Ha Pu-
cynke 1.4.1.

a) Harpysounslii peaxum ABapuitHeIll pesuM

re DN\ N
~ U Y

TIpeapexnm ApapuiiHblii peakum [Moctpexum

v

MMycex ocuunnorpapa

v

v
ﬂJlPl'l CIILHOCTE ClCLlldJIJlOlpaMl\'lbl

6) HarpysouHslit pexum ABapHiHBIH pesxKHM

AN ANYANYANYA
AV IEVIEVIEVIEY,

Hpeupemmx/\uapuﬁumﬁ PEHHM Hom BpemMs [MocTpesnm

v

IIyck ocuumnorpada

v

Makc. JUIHT-Th

e
v

I[Jlld TCJIBHOCTE OCHHILIOIPAMMBI

Harpysounslii pexnm ABapHiHBIH pesKHM

B) NN N NN
~ U U U U Y

v

ITyck ocumtorpada

v

Ipenpesxum ABapHIHBIH pexHM ABapuiiHBIA peskum Hocrpexum
- AN - .y
\‘f \\‘
JUIUTENIBHOCT OCUHILIOrpaMMel N JUIHTeNBbHOCTE OCHHLIOrpaMMbl N+ 1
T) Harpysounslii pesum ABapHiiHBIH pemHM

D[N
NN \, U

Ipenpexum ApapuiiHblii pesKum [MocTpexum

v

IMyck ocuumnorpapa

A 4

¥
I[,Il}l'leJIbHOC'lh ClCLll/lJIJlOl'paMl\r'l}:l
Pucynok 1.4.1. Anroput™ paboTs! ocrpuiorpada:
a) OTpaHUYEHHBIN PEeXUM 3aMncH; 0) aTalTUBHBIA PEXUM 3aIHCH;
B) 3aIKCh JTOTIOJHUTENBHBIX OCHMIIIOPAaMM; T') 3aIlIMTa OT UMITYJIbCHOT'O CUTHaJa ITyCcKa

HpI/I IMMOABJICHUM CHUT'HAJIA ITyCKa B OCHUJIJIOTpaMMYy 3allMCbIBACTCA Hpe}IIIIeCTBy}OHII/Iﬁ PEXUM, IJIn-
TEJILHOCTh KOTOPOTO 3a/1aeTcs napameTpoM «INTeabHOCTh 3aliCcu 10aBapHifHOTO pexxuMmay. Jlanee
3aIKUCHIBACTCS aBAPUIHBIN PEXUM, JUTUTEILHOCTh KOTOPOTO 3a/aeTcs mapamerpoM «/lamTeabHOCTH 3a-
MUCU ABAPHITHOTO pexxuMay. [Tociie OKOHYaHMS aBaPUITHOTO PEXKUMa 3alKiCh PeKUMa IPOI0JIKACTCS Ha
BpeMsi, 3aJIaHHOE TTapaMeTpOM «IJINTEeJILHOCTD 3aNMCH MOCJIeaBAPUITHOTO PEKUMA.

Jyig 3ammcy aBapHifHOTO peXuMa MPeTyCMOTPEHEI JIBa PEKUMa 3alACH — aJIalITUBHBIN U OTpaHu-
YeHHBIN. B orpaHMYeHHOM peXXMME PU BOZHUKHOBCHHUHU YCIIOBUH ITycKa ocuiuIorpada B OCIHILIIOTpaMMy
TapaHTHPOBAHHO 3aITHCHIBACTCS BpeMs aBapuiiHOTO peknma (Pucynok 1.4.1. a). AqanTHBHEIN peKUM pa-
0oTaeT aHAJIOTMYHO, C TEM JIMIIb OTJIMYHEM, YTO TPHU TNPEBHIINICHUM BPEMEHH aBapUHHOTO pekuMa
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OCLIUIJIOTpaMMa IIPOI0JDKAET 3aIMChIBATHCS 10 MOMEHTA IPONaJaHUsl yCIOBUH IIyCKa WK 10 JOCTUKEHUS
00111e# MPOJOIHKUTENBHOCTH OCIIIUIOTPAMMBI MaKCUMalTbHOU AnnTenbHocTd (PucyHok 1.4.1. 6).

[Ipu npeBbIlIeHnN BpeMEHH aBapUHHOTO PeKUMa OCLMILIIOrpaMMa paszesisieTcsi Ha HECKOJIBKO Ya-
CTeld, 3aIKCh TEKYIIEeH OCUIUIOrPaMMBbl IPEKpaIaeTcsl 1 HauMHAeTCsl 3anuch caenyromei. [lpu stom no-
aBapUITHBIN PEXUM 3aMMUCHIBAETCS TOJIBKO Ha TIEPBOM OCIIMILIOrpaMMe, a MocieaBapUMHBIA TOJIBKO Ha T0-
cnenuedt (Pucynok 1.4.1. B). 1y 3amuTsl OT IIUTETHHOTO ITycka ocumuiorpada mpegycmorpera O10KH-
POBKa 10 JUIMTETILHOCTH IycKa CUTHajIa 3aJaBaeMasi iepeMeHHON « Bpemsi 0,10KMPOBKH OT 1JIMTEILHOTO
nyckay. [Ipu ero npessieHny, 3a1Ch OCLILIOTPAMMBI OCTaHABIIMBAETCSL.

Taroke mpeaycMOTpeHa 3alluTa OT BO3HUKHOBEHUS UMITYJIbCHOTO CHUTHaJIa IycKa ocLmiiorpada.
[Tpu nepBUYHOM MOSIBICHUH CHTHAJIA IMycKa HAYMHAETCA 3allUCh HOBOM OCLMIIJIOIPaMMBI, a 3allUCh CIIEy-
IOLIeH OCHUIUIOrPaMMBI HAYHETCS TOJIBKO MOCIIe OKOHYAaHUSI BpEMEHU aBapUHOTO pexxuma Tekymien (Pu-
cynok 1.4.1.1).

Brirpyska 3anvcanHbIX OCHHIIIIOIPaMM OCYIIECTBIIsIETCS Yepes mopT cBsizu USB, pacronoxeHHbIN
Ha JIMIEBOW MaHenu TepMuHaia. Takke uMeeTcss BO3MOKHOCTD CYMTBIBAHUS OCIHIUIOTPAMM C TIOMOLIBIO
cnermanuzupoBanHoro [10 «MIRAPSy wepes nopt Ethernet 2 u USB, pacmionoxeHHbIe Ha 32/ THEH MTaHEN
TEepMUHAJIA.
1.4.3.8. PerucTpanus

B coctaBe ycTpoiicTBa peann3oBaH pETUCTPATOp COOBITHH, MPEAHA3HAYCHHBIHN TS (PUKCAIINH Me-
TOK BPEMEHH IIPH U3MEHEHNH JIOTHYECKUX CUTHAIOB U3 «0» B «1» 1 HA000pOT U151 MOCIEAYIOLIETO aHATN3a
noBeaeHus 3amuT, MO. TouHOCTh METKU BpeMeHu — 1 Mc.

MaxkcumManbHasi eMKOCTh peructparopa coctaBisier 1000 coObITHIA, COXpaHsIEeMbIX B DHEProHe3a-
BHCHUMOW BHYTPEHHEH MaMATH. XpaHEeHHe COOBITHH OpraHM30BaHO TAaKUM 00pa3oM, UTO MPH MEPETIOTHE-
HUH CTHUPAETCSA CaMOe CTapoe COOBITHE M Ha €ro MEeCTO 3aluchiBaeTcss HoBoe. Q0ecneunBaeTcsi perucTpa-
1y He MEHee 256 JOTWYEeCKHUX CUTHAJIOB, COCTaB KOTOPBIX 3aJaeTcsi mpu momMoImiu cepBuchHoro 110
«MIRAPSY.

Bce coObITrs 1 ©X METKHA BpEMEHH MOTYT OBITH TpocMOTpeHbl Ha UMU TepMuHana, Bce COOBITHS
moryT niepeaaBathest B ACY TIIL. Breirpyska skypHaiia cOOBITHIA OCYIIECTBISIETCS Yepe3 nopt cBsizu USB
wiu Ethernet 2 3anneii manenm.

1.4.4. CepBucHOe mIporpaMMHoOe o0ecriedeHHe
1.4.4.1.T10 «MIRAPS» nipegHa3zHadeH JJis:
¢ MOHHUTOPWHIA TEPMHUHAJIOB, YCTAHOBJIICHHBIX Ha YHEPTOOOBEKTE;
® MPOCMOTpa M 3a7aHus (PeJaKTHPOBAHUs) YCTaBOK, (PUKCAIIM U3MEHEHUS YCTABOK U CPaBHEHUS
(haltiioB yCcTaBoOK;
®  CUUTHIBAHHS U TPOCMOTPA JIOT (haiijIoB;
® CUWTHIBAHHA U MPOCMOTPA OCIIIIJIOTPAMM, OCYIIECTBICHHUS PYYHOTO MTycKa OCIHILIOTpada, n3Me-
HEHUS MapaMeTPoB ocLuuIorpada;
® MOHHTOPHWHTa CHTHAIIOB (IIPOCMOTpPA TEKYIINX JAaHHBIX), THATHOCTHKHN KaHAJIOB CBS3U C YCTPOH-
CTBaMU;
®  CUWTHIBAHUA U IPOCMOTPA )KypHAJIa PETUCTPALIMU COOBITHIA;
®  KOH(HUTrypUPOBAaHHUS CUTHAIOB JUIS JUCKPETHBIX BXOJIOB, BBIXO0B, CBETOIHO/IOB, OcHuIOrpada,
peructparopa coOBITHIA.
Onucanne paboThl ¢ MPOTPAMMHO-TEXHHYECKUM KoMIutekcoM mpuBenieHo B ATTJIJ1.656121006-
200 PD2 «PyKkoBOJCTBO omepaTopay.

1.5. Cpeocmea uzmepenus, uncmpymeHm u RPUHAOTEHCHOCHIU

[lepeuens 060pyAOBaHNUS U CPEACTB U3MEPEHUS, HEOOXOAMMBIX ISl TPOBENEHHUS IKCILTyaTaI[OH-
HBIX TIPOBEPOK TepMUHaJA, npuBeaeH B lIpuiaoxkenuu 5.
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1.6. Mapkupoeka u niomouposanue
1.6.1. MapkupoBKa TepMHHAJIa

TepMI/IHaﬂ HUMCECT MAPKUPOBKY B COOTBETCTBHUU C KOHCTI)YKTOPCKOI‘/'I I[OKyMeHTaIIPIeP'I u

I'OCT 18620-86 cmocobom, 0OecreunBaroIiiM €€ YETKOCTh W COXPAaHHOCTh B TEUCHHE BCETO CpPOKa
ciryx0b1. MapkupoBka TepMuHana coorseTcTByeT TpedoBanusm TP TC 004/2011 u TP TC 020/2011.

1.6.2.

1.6.3.

IJTHKeTKa TepMHHAJIa

Kaxxnpiii TepMuHaI Ha 3aJIHEH MaHEIM UMEET STUKETKY, COICPIKAIIYIO:
HAUMCHOBaHUE M TOBAPHBIN 3HAK MPEIPUITUS-U3TOTOBUTEIS,
HAUMCHOBaHUE M YCIOBHOE 0003HAUCHUE TEPMHHAJIA,

HOMMHAJIHHOE ONIEPATUBHOC HAIPSDKEHUE UTAHUS;

JIaTy U3TOTOBJICHUS (MECSL, TOJT);

3aBOJICKOM HOMEpP TEPMHHAIIA;

Haamuck «Caenano B Poccumy;

€JIMHBIN 3HaK OOpaICHHS MPOAYKIINY;

QR —xox.

BrinosHeHue MapKUPOBKU TPAHCIIOPTHOM Taphl
MapxkupoBka TpancnopTHoi Tapsl BeimonHeHa mo 'OCT 14192-96, B ToMm uuciie HAHECEHB MaHU-

MyJSIUOHHBIE 3HAKK: «Xpymnkoe. OcTopoxxHO», «bepeds oT Biaru», «Bepx».

1.6.4.

1.6.5.

1.7.

1.7.1.

CocTaB MapKMPOBKH TPAHCTIOPTHOM Tapbl

MapkupoBKa TPpaHCHOPTHOU Tapbl TEPMHUHAIIA COEPIKUT:
HaAnMMCHOBAaHHE U TOBapHLIﬁ 3HaK MpeAnpUuATUA-U3roOTOBUTECIIA,
HalMEHOBaHUE U YCIOBHOE 0003HAYCHHE TEPMUHAIIA;
HOMUHAJIBHOC OINCPATHUBHOC HANIPSXKCHUEC ITUTAHUA,

Haanuck «CrenaHo B Poccumy;

€JIMHBIN 3HAK O0paICHHS MTPOAYKIIHH.

IInom6upoBanue
KoHcTpyKIus TepMuHaiIa IperycMaTpuBaeT BHyTPU3aBOACKOE INIOMONPOBaHHE.

Ynaxoexka

YnakoBka TepMUHaIA
YnakoBKa TepMUHaja BHIIIOJIHEHA B COOTBETCTBUH C KOHCTPYKTOPCKOU JOKYMEHTalUUE! Ipeanpu-

arusi-uzrorosutens u 'OCT 23216-78. YcnoBusi TpaHCIOPTUPOBAHUS, XpaHEHUSI TEPMHUHAJIA U Oy CTH-
MBbIE€ CPOKH COXPaHAEMOCTH B YIIaKOBKE JI0 BBOJA B AKCIUTyaTallMIo yKa3aHsl B Paznene 4.
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2. YKA3AHHUA 110 SKCIUVIYATALTUH

2.1. Dkcnayamayuonnsie o2panudeHus

2.1.1. DOxkcrumyatanus W OOCIy)KHBaHWE YCTPOWUCTBA MOJKHBI IPOBOJUTHCA B COOTBETCTBHH C
P/1 153-34.3-35.613-00, npu 3HaYCHUAK KIMMATHIECKUX (PaKTOpOB, yKa3zaHHBIX B 1.2.2.2. HacTosmiero PO.

B03MOKHOCTh pabOThI YCTPOWCTBA B YCIOBHSX, OTIIMYHBIX OT yKa3aHHbIX, JOJDKHA COTJIACOBBI-
BaThCA C MPEANPHUATHEM-ICPIKATEIEM TTIOTHHHUKOB KOHCTPYKTOPCKOM JOKYMEHTAIIUH U C TPEIIPUATHEM-
H3TOTOBUTEJIEM.

2.1.2. YcnoBus 3KcIlyaTalliy B YACTH BO3ICHCTBHSI MEXaHUYECKUX (PaKTOPOB TOTKHBI COOTBETCTBOBATD
TpeboBaHusM 10 1.2.2.4.

2.2. Iloozomoexa k pabome u 6600 6 IKCHIYAMAUUIO

2.2.1. Mepsl 6e30nacHOCTH

2.2.1.1. [lpu sKCcIUTyaTalMy M TEXHHYECKOM O00CITY’)KHBaHHHU YCTPONCTBa HEOOXOANMO PYKOBOJICTBOBATHCS
tpeboBanmsmu ['OCT 12.2.007.0-75, «IIpaBun mo oxpaHe Tpyaa MpH IKCILTyaTalllu JIEKTPOYCTAHOBOK
u «[IpaBui ycTpoMCTB 37IEKTPOYCTAHOBOKY, a TaKKe TpeOOBaHUSME HacTosmero PO.

2.2.1.2. MoHTax, 00CIyKUBaHUE U IKCILTyaTallMI0 YCTPONUCTBA pa3peiiacTcs POBOAUTS JIUIAM, TPOIIIE]I-
LIMM CIIEIUAJIbHYIO TIOATOTOBKY.

2.2.1.3. BriemKy 0J10KOB U3 TepMHUHAJa U UX YCTAHOBKY, a TaK)Ke pPabOThI HAa pa3beMax TepMUHala CIEAYeT
MPOBOJUTH NPU 00ECTOYCHHOM COCTOSIHUY.

2.2.1.4. Tlepen BKIFOYEHHEM W BO BpeMsi pabOTBHI YCTPOWCTBO IOJDKHO OBITH HAJEKHO 3a3€MIICHO 4Yepes
3a3eMIIIONINN BUHT, PacOJIOKEHHBIN Ha 3aJHEel MaHedw C KOHTYPOM 3a3eMIICHHs (KOPIyCOM SYeHKH,
mKaga) MeJHBIM IPOBOJHUKOM CEUYeHHEM He MeHee 4 MM? Hanbos1ee KOPOTKHM ITyTEM.

2.2.2. Buemnuii ocMoTp

2.2.2.1. Ynakosausbiii TepmuHan «MAP 200 3M» 1ocTaBuTh Ha TOPU3OHTAIBHYIO TOBEPXHOCTh, PYKO-
BOJICTBYSICh MaHUIYJIAIIMOHHBIM 3HaKoM «Bepx». PacmakoBarb W yOenUThCS B COOTBETCTBUU COAEPIKH-
Mmoro ¢ AITJIJI.656121006-200 IIC «MukponporneccopHoe YCTPONCTBO PENEHHON 3aIUTHl U aBTOMaTUKH
anexrpudeckux Mamud «MUP 200 I3M» Iactiopt».

2.2.2.2. TIpoBecTH BHEIIHUI OCMOTp TepMHUHAJA, yOSAUTHCS B OTCYTCTBUM MEXaHUYECKUX MOBPEKICHUH,
HapyLEeHNS OKPBITHH, KOTOPhIe MOTYT IPOU30MTH NpH TpaHcopTHpoBaHUU. [IpoBepuTh Hamu4ue u Le-
JIOCTHOCTHh MapKHUPOBKH.

2.2.2.3. TIpu oOHapykeHNH KaKUX-THOO0 HECOOTBETCTBUHN MM HEUCTIPABHOCTEH B 00OPYI0BaHUN HEOOXO-
MO HEMEJIJICHHO MOCTABHThH B U3BECTHOCTH MPEANPHUITHE-U3TOTOBUTEI.

2.2.3. YcTraHOBKa M MOAKJIIOYEHHE

2.2.3.1. TabapuTHbBIE ¥ YCTaHOBOYHBIC pazMepsl MpuBeicHb B [Ipuioxenun 2. 3akpenuTh TEPMUHAI T10
MECTY YCTAHOBKH.

2.2.3.2. [loncoenMHNTH 323eMIISIFOIUE POBOHUK coryiacHo 2.2.1.4.

2.2.3.3. Bemonauts nonxiroueHue tepmuHana « MAP 200 I3M» coritacHO yTBEpIKJIEHHOMY MPOEKTY B
COOTBETCTBHH C ykazaHusAMH Hactosero PO n AIIJIJ1.656121006-200 PO2 «PykoBoacTBo onepaTopay.
CoenuHeHue BBIIOIHATH IPOBOJAaMU B COOTBeTcTBUU ¢ 1.3.1.4.

2.2.4. BBoa B 3KCILTYaTaIUI0

2.2.4.1. TepMuHan npy NOCTaBKe 3aKa3YMKy UMEET 3aBOJICKUE HACTPOHKHU, KOTOPBIE SIBIISIOTCS] TUTIOBBIMHU.
[Ipu BBOJIE TEpMHHANIA B 3KCILTYaTAIUIO TIPOBEPSIFOTCS €r0 HACTPOUKHU U MPH HEOOXOTUMOCTH U3MEHEHUS
rapamMeTpOB MTPOU3BOJAUTCS UX HACTPOHKA B COOTBETCTBHH C 2.3

2.2.4.2. ]Ing BBOJA B IKCIUTyaTallMi0 TEPMHUHAIa HEOOXOJMMO BBHIONHUTH PabOTHI, yKazaHHblE B Tal-
nuue 3.3.1, 17151 mpoBepKy NPU HOBOM BKJIIOUYEHHUH.

2.2.4.3. [lpu oTrpy3ke TepMHHAJIa B COCTaBe IKada Ipyd HOBOM BKJIFOUYEHHH MPOBOIAT PabOTHI IO IPO-
Bepke mKada 1mo nmpuiaraeMoi KCIuTyaTallMOHHOM JOKYMEHTAINH.
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2.3.  Hacmpoiika pedaKxmupyempix napamempos
2.3.1. VCcTpOWCTBO SBISETCS CBOOOIHO KOHPUTYPUPYEMBIM U HMEET HACTPAUBAEMbIC ITAPAMETPHI.

2.3.2. TepmuHan wuMeeT CICIyIOIIUE BUABI HACTPOEK, NpuBeAcHHbIe B Tabmume 2.3.1. [laHHbIe
HaCTPOUKH BBOISITCS Yepe3 MOJIb30BaTEILCKIN HHTEphElic TepMIHAIA.

Tabauua 2.3.1. Buasl HacTpoek TepMUHaa

Hactpoiika PenakTupyemslii napamerp
[TapameTps! nprcoeIMHEHUS HoMuHanbHble 3HaU€HUSI TOKOB, HAIPSDKEHUHM U IPYTUX U3Mepsie-
00beKTa MBIX BEJIMYMH; IapaMeTPbl H3MEPUTEIIbHBIX TPaHC(HOPMATOPOB
JnUTenbHOCTh 3alMCH PEXUMOB, MaKCUMaJIbHAs JJUTEIBLHOCTh
OcmtorpadupoBanue -

ITapameTpsl cBsI3U

. Br160p poTOKOJIa MOAYIISI CBS3H U TApaMETPOB €ro paboThI
(maTEpdEICH CBS3N) p 1p Y P P p

2.3.3. KouowurypupoBanue napameTpos, puBeAcHHBIX B Tadmuie 2.3.2., 0CyIIecTBIsSETCS PH TOMOIIH
cepsucHoro [10 «MIRAPSy». N3menenne ycraBok 3amut (2.4.9), mapamerpoB ocumiutorpada (2.4.10) u
BBIOOp MapaMeTpoB B peskuMe TecTiupoBanus (2.4.11) nocTynHbI yepes nonb30BaTenbCKuii HHTEpQeEiic Tep-
MUHAJA.

Ta6auna 2.3.2. [lapamerps! asi KOHQUTYpUPOBAHUS

Bxaanka Pepaktupyemplii mapamerp
Hacrpoiiku (Bxnanka YcTaHoBKa mapamMeTpoB TPaHC(POPMATOPOB TOKA M HANpPSHKEHUS,
«OCHOBHBIE XapaKTEPUCTHKN») BBIOOP IPYIIIBI YCTABOK
Jloruka ynpaBnenus (Bxknagka | Hactpoiika Onoka «YmpapieHHe BBIKITIOUATENIEM», BBIOOp THIIA
«Jloruka ynpaBneHus») BBIKJIOYATEINS, HACTPOiiKa 6J10ka « KOHTPOJIb CHHXPOHHU3Ma))
YcraBku (Bxinaaka BBOI/BBIBO/T 3aIIUT U BBIOOP PEKUMOB PabOTHI 3aIIUT (BBIOOP MO-

«[lapameTpupoBaHue 3aLIUTH») JIOKEHHUS HAKIIAJIOK), BBOJ] YCTABOK
HacTtpoiiku ocunsiorpapupo-
Banus (Bxnaaka «Hactpoiiku
ocuIuIorpagupOBaHMs )
CucremHbIe MapaMeTphI
(Bxnazka «IlapaMeTpsl cBsi3n»)

Hacrpoiika BpeMeHU 3aUCH JOABAPUMHOTO pEXUMa, aBApPUHHOTO
peKuMa U IociieaBapuiHOTO PeXUMa

Br10op mpoTokoia MOAyIIs CBSI3M U TIApaMeTPOB €ro paboThI

2.4. Cmpyxkmypa nonv3oeamenbckozo unmepgeiica

24.1. Tloans3oBaTejbcKHii HHTEPPeEiic

UMM noapaznensiercs Ha ABe (GyHKIIMOHAIBHBIC YacTH: MOAYJIb uHTEepdeiica [Tonp3oBaTens u Mo-
JTyJIb CBETOIHOJIOB.

Monyne uaTepdeiica [loap3oBarens mpencranisieT COO0H IByHANPABICHHOE CPEACTBO CBSI3U. JTO
03HAYaeT, 4To:

®  MOXET ITPOU30UTH COOBITHE, KOTOPOE OTPAKAECTCS B IIYHKTaX MEHIO JIUIs MH)OPMUPOBAHUS OTepa-
Topa o (haKkTe, UMEBILIEM MECTO U TPEOYIOIIEM €ro BMEIIaTeIbCTRa;
®  OIEPATOP MOXKET BHIBECTH HA SKPaH ONPECICHHBIE HHTEPECYIOUIUE €r0 CBEACHMUS.

Monynbe uaTepdeiica [Toap3oBaTens COCTOUT U3 TUCILIES] M KHOTIOK yrpasiieHus. J(ucreit otoo-
pakaeT HHPOPMAIIMIO O TEKYIIEM COCTOSTHUN 00BEKTa YIPABIICHUS U caMOTo TepMuHana. OCHOBY HHTEp-
¢elica TepMHUHalia COCTABISIET MEHIO, UMEIOIIEE CTPYKTYpPY JAEpeBa, HABHTaIUs 10 KOTOPOMY IPOH3BO-
JIATCST KHOTIKAMH yIpaBJIeHus. KHOIKKM MOTYT UMETh pa3InIHOe Ha3HAUCHHE B 3aBUCUMOCTH OT ITOJIOXKeE-
HUS B CTPYKTYpPE MEHIO B MOMEHT UCHOJIb30BAHMUS.

CBeTOMOAHBIA MOIYJIb MHAUKAIKU UMeeT 16 cBetoanoaoB. Kaxnplil cBeTOqMO UMEET HauMe-
HOBaHUWE Ha JIUIIEBOM TTaHEJIM B COOTBETCTBUH C BHYTPEHHUM Ha3HauYeHUEM. PeXKUMBI CBEUEHUS CBETOIHO-
JIOB NpuBeAeHHI B 1.4.3.5.
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2.4.2. Ha3HauyeHHWe KHOIOK YNpaBJIeHHUS
Kronka «C» (Cancel) nmeer ciemyromue GyHKIHH:
e 0oTMeHa JIt000H orepanyy B JMaJIOrOBOM OKHE;
e  BBIXO] M3 TEKYIETr0 PeXKUMA UITH Mepexo/] Ha OoJiee BBICOKHA YPOBEHb JiepeBa MEHIO;
e cOpoc, NP JIUTEIEHOM HAKATHH KHOIIKH, OCYIIECTBISAETCS (POPMUPOBAHUE JIOTUIECKOTO CHUT-
Hana «Copoc» (pabomaem npu axkmusuposannou gynxyuu HMI).

Kuomka «E» (Enter) BeimonHseT crnemytomnie GpyHKINN:

BXO0/l B MEHIO 00Jiee HU3KOTO YPOBHS, YKa3aHHOE KypCOPOM;

BBIINIOJIHEHHE, KHOIIKA MIOATBEP KIAET BBIOJIHEHNE JEHCTBHA, YKa3aHHOTO Ha JTUCILIEE;
NOATBEP KIeHHe BBOIA UNCIIOBBIX 3HAYEHUH U BHIOOpA 3JI€MEHTa CIIHCKA,;

nepexo/ B peXUM ObICTPOro PeJakTUPOBaHUS apaMETPOB;

NYyCK ocuuiorpada, npyu AJUTeIbHOM HaKaTUX KHOIIKH, OCYILIECTBISIETCs] (JOPMHUPOBAHUE JIO-
ruueckoro curaaia «Ilyck ocumiiorpadga» (padotaet npu akTuBupoBaHHOU GyHKIME HMI).

Kuonku «BieBo» () u «BnpaBo» (P ) mpon3BoasT:

e OBICTpOE TEPEABIKEHUE Kypcopa (Yepe3 YeThIpe MyHKTAa WM B KOHEI| CTPAHUIIBI) MO IMyHKTaM
MEHIO Ha OJTHOM YPOBHE;

e MepeMelIeHHe Kypcopa B TOPH30HTAIBLHOM HAMPABICHUN B PEKUME PEAAKTUPOBAHHUS TAPAMETPOB
JUTSI CMEHBI aKTUBHOTO 3HAKOMECTA;

®  M3MEHCHHME TOpPSIKaA 3HAYCHHUS MapaMeTpa B pekuMe peaakTupoBanus (nanpumep, ¢ 10 0o 100).

Kaomnku «BBepx» (A) u «Bauz» (V) uMeror GyHKIIH:
® MEepeIBIKEHIE Kypcopa BBEPX, BHU3 10 MYHKTaM TEKYIIEro MEHIO Ha OJTHOM YPOBHE;
e  BBIOOp BAPUAHTOB MOJATBEPKJICHUS B JIUATIOTOBOM OKHE;
® H3MCHCHHE 3HAUCHHS MapamMeTpa B PeXKUME PEIaKTUPOBAHUS.

[Tpu aktuBanmu HMI xaomKa «I» MpegHa3zHaYeHa IS BKIFOUEHUS KOMMYTAITMOHHOTO amnmapara, «O»
— IS OTKITIOYEHHSI KOMMYTAI[MOHHOTO aIapara.

2.4.3. PexuM 0:KMIAHUA
[locne BritOYEHNS TEPMHUHANA MTOJIB30BATEIBCKUI HHTEP(DENC EPEXOIUT B PEKUM OXHUIaHUA. B
3TOM pEeKUME Ha JUCIIIee TEPMHUHANIA BKIIOUAETCS SKpaH, COACPIKaIINM:
e MHEMOCXEMY C yKazaHHueM TeKymux BennduH (Pucynok 2.4.1);
e BpeMms, Aaty.

2.4.4. MeHI0 MOJIB30BATEIBCKOT0 HHTEPdeiica

OCHOBHBIM CPEJICTBOM YIpaBJICHUs pabOTOIN TepMHUHAJIA U TTOJTy4eHHUSI HHPOPMAILIH O €r0 COCTO-
SIHUM SIBJISIETCS] MEHIO.

[epexox B TIaBHOE MEHIO U3 PEXKHUMa OXKHJIAHHS OCYIIECTBIsIeTCsl HaxkaTreM KHONKU «Ex». ['nmas-
HOE€ MEHIO B 3aBUCHMOCTH BKJIFOYAET CIIEIYIOIINE MYHKTHI:

®  aHAIOTOBBIC CUTHANHI (2.4.5);

JIUCKpETHbIE CUrHAIBI (2.4.6);
BEKTOpHbIE quarpammsl (2.4.7)
OCHOBHBIE XapaKTepUCTHKH (2.4.8);
3amuThl (2.4.9);
HacTpoiiku ocumutorpaduposanus (2.4.10);
tectupoBanue (2.4.11);
cHCTeMHbIe TapameTpsl (2.4.12).
AXTHBHOE COCTOSIHUE MEHIO MHAMIUPYETCS] B HWKHEH cTpoke dKkpaHa (Harnpumep, « TecT BBIX0-
HBIX pesie»).
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B meH1o pa3nuuaroTcs 1Ba BUIa 9KPAaHOB!
® CIHCOK ¢ BBIOOPOM (OOJBLIIMHCTBO MEHIO): TEKYIHUi BEIOOD IMOICBEYMBACTCS, BO3MOKEH TIEPEXO0/T
BO BJIO’KCHHOE MEHIO;

e cHucOK 0e3 BbI0Opa (MHANKAINS HEM3MEHIEMBIX ITapaMeTPOB): Kypcop Ha SKpaHe OTCYTCTBYET.

Ecnu B MeHI0 coaep:kutcs O0IblIe MyHKTOB, YeM TOMEIIAETCsl HA IKpaHe, TO ClpaBa HHIULIHPYETCS
HaHeJb IPOKPYTKH.

/l\
\I/g

N
OX0;

0 KA

p

\ =ap

Y KB
) A

i

Puc.2.4.1. Muemocxema Tepmunana J[3M

Ilpumeuanue: KoMIIOHOBKA CXEMBI MOXKET KOppeKTUpoBaThes B cepBucHOM 110 «MIRAPSY.

2.4.5. AHAJ0roBBIE CUTHAJBI

B menio «AHasnorosslie curnaab [loap3oBaTenis MOKET IPOCMOTPETH TEKYIINE 3HAYCHHUS BEIIH-
YUH aHAJIOTOBBIX CHTHAJIOB. JTO MEHIO JOCTYIMHO TOJIbKO B pPe:KHMMe MPOCMOTPA, MapaMeTpbl MOXKHO
OTPEAaKTHPOBATH C MOMOIIBI0 cepBrucHOro [10 «MIRAPSY.

[epexnrouenue Mexay pasaenamu (Pucynok 2.4.2) ocymiecTBisieTcs ¢ IOMOIIBIO MEHIO, KOTOPOe
MOYKHO BBI3BaTh Ha)KaTueM KHOTIKH «E».

PACHETHbLIE CUTHAJIbI

Puc.2.4.2. MeHo « AHAJIOTOBBLIE CUTHAJIBD)
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2.4.5.1. B MeHIO «AHAJI0TOBBIE (pu3nUecKue cUrHadb» (PucyHok 2.4.3) conepikarcsi U3MepeHHbIC BEJU-

YHUHBI:
[ ]

NEpBUYHBIE U BTOPUYHbIC (a3HbIC TOKH, (a3HbIe U JUHEHHbIE HANIPSDKCHUS, a TAKKE UX CUMMET-
PUYHBIE COCTABIISAIOLIUE;

NEepBUYHbIEC aKTHBHBIE U PEAKTUBHBIE MOIIHOCTH, IPOXOISIIIE Yepe3 JINHUIO (TpaHchopMaTop) 1
K03(pPULIMEHT MOIIHOCTH;

4acToTa.

[NokazaHus MepeMeHHBIX TOKOB M HAMIPSHKEHUH 0TOOpaXaroTcs B OISAPHOH (opMe (IeiicTByomee

3HaYeHHNE BETMIUHBI U yTOJ ciBUTA (pa3, MpUBENEHHBIA K BEKTOPY HAIPsDKEHUS (da3bl A).

IA_1BB

IB_1BB

IC_1BB

UA_CLL

UB_CLL

uc_cu

3U0_CLU

IA_2BB

IB_2BB

Flr|rl|o|lw|o]w]|>]>]|>

IC_2BB

Puc.2.4.3. OxHO BKIagKN «AHAJIOTOBBIE CUTHANEL: OU3HUECKHE CUTHAIIBD)

2.4.5.2. B MeHIO «AHaJIOTOBBIE pacyeTHbIe cUTHANBD (PucyHok 2.4.4) comepikarcs pacueTHbIC aHAJIO-
TOBBIE BEIIMYNHBIL:

NIEpPBUYHBIC U BTOPUYHBIE (ha3Hble TOKH, (a3HbIe U JHHEHHBIC HANIPSIKCHUS, & TAKIKE UX CHIMMET-
pUYHBIE COCTABJISIOLIUE;

MIEPBUYHBIC AKTUBHBIC U PEAKTHBHBIE MOITHOCTH, TPOXOSIIUE Yepe3 JIMHUIO (TpaHcopMaTop) u
KO3 GHUIUEHT MOIIHOCTH;

4acToTA.

[Toka3aHus MepeMEHHbIX TOKOB U HAIIPSDKEHUH 0TOOpakaroTes B MOJIAPHOU popme (IeHCTRYOMIEee

3HAYCHHE BEJIMYHMHBI U yroJ caBura (a3, MpUBEACHHBIN K BEKTOPY HANMPSKEHUSA (Dasbl A), TakKe JOCTYIICH
POCMOTP KO3 (HUIIUESHTOB TPpaHCHOPMAIUH.
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11_1BB A

12_1BB A

IH2_1BB % — —
u1_Ccull B

uz2_Ccul B

3u0_cul B

UAB_CLI B

UBC_Cll B

UCA_CL B

cos¢ - - -
f M - -
P kBT —

Q KBap -

S KBA -

Wh «+» KBTy -

Wh «-» KBT-y —

Var «+» KBap-u -

Var «-» KBap-4 —

I11_2BB A

12_2BB A

IH2_2BB % - _

Puc.2.4.4. OxHo BKIagKN «AHAJIOTOBBIE CUTHAIEI: PacueTHBIE CUTHAJIBI)

2.4.6. JlucKpeTHbIe CUTHAJBI

B menmo «/luckpeTHbie curnaasn [1o1p30BaTeslb MOKET MPOCMOTPEThH TEKYIIIUE 3HAYCHUS BXO/I-
HBIX W BBIXOJIHBIX JIUCKPETHBIX CHTHAJIOB. JTO MEHIO JOCTYNMHO TOJbKO B pe:KHMe MPOCMOTPA, 1mapa-
METPBI MOKHO OTPEIaKTUPOBaTh ¢ MOMOIIbI0 cepBucHOrO 110 « MIRAPSY.

[Tepexmouenue Mexay pasaenamu (PrucyHok 2.4.5) ocyImecTBISIETCS ¢ IIOMOIIBIO MEHIO, KOTOPOE
MOYKHO BBI3BaTh Ha)KaTHEM KHOTIKH «E».

BbIXOOHbIE CUTHAIJbI

Puc. 2.4.5. MeHto «JICKpeTHBIC CUTHAITBD)
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2.4.6.1. B meHI0 «/lcKpeTHbIE BXOAHbIe CHTHAJIBI) HH(POPMAIHS IPEICTABICHA B IBYX BHJIAX:
e B rabmuuHoM (PucyHok 2.4.6), ¢ 0ToOpaxeHHEeM TOJIBKO BBEJICHHBIX B HCIIOJIb30BaHUE BXOJIOB (C

yKa3zaHHEeM HOMepa BX0J1a, Ha3BaHUs CHTHAJA, PUXOJIAIIECT0 Ha 3TOT BXOJI, TEKYIIETO COCTOSHHS
(0 1160 1) 1 ykazaHHEM PACIIOIOKEHUS BXO/a HA KJICMMHUKE);
e orobpaxenue no 6mokam (Pucynok 2.4.7), rae Bce Bxona u ux tekymiee cocrosane (0 mmbo 1)
npeacTaBieHbl B rpaduyeckom Buze. [lepexmouenne Mexxay TabIMYHBIM BUAOM U OTOOpakeHHUEM
o OJIOKaM OCYIIECTBIISIETCS Ha)kaTreM KHOTIKH «BBepx» (A ). bemsiM 11BeToM 0003HaYEHBI HEHIC-
MOJIb3yEMBbIE BX0JIa, CEPhIM 0003HAYCHBI BX0JIa, HA KOTOPBIC MPUXOJUT CUTHAN «0», JKENTHIM 000-
3HA4YEHBI BXOZa, Ha KOTOPBIC IPUXOIUT CUTHAI «1».

11 BBIKITIOYATENBL OTKINKOYEH (BK H3) 0 mnn 1
12 BbIKIMOYATENb BKITKOYEH (BK HO) 0 mnn 1
13 TENEXKA BKAYEHA 0 wmnn 1
14 TENEXKA B KOHTPOJIbHOM MOJIOXEHWA 0 mnn 1
17 ABAPUA NPNBOOA 0wmnn 1
18 MPMBOMO rOTOB 0 mnn 1
19 CBPOC/KBUTALINA 0 mnn 1

Puc. 2.4.6. OxHO BKIaK¥ «J{MUCKpETHBIE BXOIHBIE CUTHAIIBD», TAOIUIHBIN BHT
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11 19
12 10
13 111
14 12
15 113
16 14
g 15
18 116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

i

Puc. 2.4.7. OkHo BKIaIKK «JIMCKpPETHBIC BXOIHBIC CUTHAJIBIY», 0TOOpasKEHHUE 110 OJI0KaM

2.4.6.2. B mMeHI0 «/I[MCKpeTHbIe BBIXOHbIEe CUTHAJBD» WHPOPMALU TaKXKe NPUBEIEHA B TaOJINYHOM
(oToOpakeHHe BBEJICHHBIX B Pa0OTY BBIXOJAHBIX penie) nubo rpaduyeckom Buje (Pucynok 2.4.8 u Pucy-

HOK 2.4.9.)

[Ipu nepexoze k rpaduaeckomMy Buay 0TOOPaXKarOTCs BCE CYIIECTBYIOIINE BBIX0Ja M UX COCTOSTHHE
(HOpPMaNBHO OTKPBITHIH OO0 HOPMAIBHO 3aKPBITHIN KOHTAKT). benbiM 1iBeTOM 0003HaYEeHbBI HEUCIIONb3Ye-
MBI€ BXO/1a, CEpbIM 0003HAYEHBI BX0/Ia, HA KOTOpPbIE MPUXOANUT cUrHal «0», )KeIThIM 0003HaueHBI BXO/1a,

Ha KOTOPbIE IPUXOAMUT CUTHAT «1».
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02 0wnmm 1
03 0 wnn 1
04 0wnnm 1
06 0 wvnn 1
SO1 0 vnm 1
SO2 0 wvnm 1

Puc. 2.4.8. OxHo BKJIaIKK «J[UCKpPETHBIC BBIXOAHBIC CUTHAJIBD», TAOJMYHBIN BHT

O1

02
03
04
05
06
SO1

SO2

o o]

—o—/—o—

o7
08
09
010
o1
012
SO3
SO4

013

014

015

016

Oo17

018

SO5

SO6

[TIVCKPETHETE BEXOIFEIE CATRATE ]

Puc. 2.4.9. OxHo Bknagku «{UCKpeTHBIE BBIXOAHBIE CUTHAJIB, OTOOpakeHHE 1o OJI0KaM
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2.4.7. BekTopHbIEe THATPAMMBI

N

ABTOMATHIAUMA
MPOMHWNEHHHX

CHUCTEM

Bxiagka « BekTopHbIe iuarpaMmbDy IIpeJHa3HadeHa U1l IPaduIecKoro 0ToOOpakeHUs! H3MEPEeH-
HBIX U PACYECTHBIX BEJIMUMH (CUMMETPUYHBIE COCTABIISIONINE TOKA U HAMIPSDKEHHS, a Takke AuddepeHim-
aJIbHBIC TOKHU, HCNIONb3yeMble B 3amute) (Pucynok 2.4.10 — PucyHok 2.4.12). IT0 MeHIO IOCTYIHO TOJIBKO
B pe:KHMe MPOCMOTPA, TapaMeTPhl MOXKHO OTPEIAKTHPOBATH ¢ ToMoIIbio cepBrcHOTro [10 « MIRAPSY.

[lepexnroueHne MeXAy CEKLMSAMH W TUIIAMH CUTHAJIOB MPOMCXOIMT 3a CUET HA)KaTUsA KHOIIKU
ynpasieHus «Beepx» (A ). [lokazaHusi nepeMeHHBIX 0TOOPaKatOTCs B MOJISIPHON QopmMe (AelcTByoIIee
3HaYeHHNe BETMIUHBI U yTOJ cBUTA (pa3, MPUBENEHHBIA K BEKTOPY HAIPsDKEHUS da3bl A).

HN3mepennbie:
la;

Ib;

Ic;

Ua nnu Uab;
Ub nmu Ubc;
Uc uwm Uca.

Pacuernble:
11;

12;

uil;

u2.

Hpumelumue: HpI/I OTCYTCTBUHM CUTHaAJIa WM HCBO3MOXXHOCTHU €ro pacye€Ta — I10JI€ OCTACTCA I1y-

CTBIM.

N (o

0° CUIHAN |3HAYEHVE|YION
UA xClU IA_xBB A °
IB_xBB A
1A | xBB |C_XBB A
/ UA_xCLU B °
d UB xClLU B
90° 2[70° UC_xcul B °
|| |G _XBB e
/7 \ N\
/ 1B xBB '\
uB| xaw | ¢ *luc x¢w
180°

Puc. 2.4.10. OxHo Bkiagxu «BekTopHsle nuarpammbl: @U3HMUecKrie CUTHAIBD)
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Oo

CUTHAIT

3SHAYEHWME

11_1BB

11_2BB

12_1BB

12_2BB

oo

U1_cL

907

2/70°

u2_cu

W wm >

(=]

12B

—_

30°

Puc. 2.4.11. OxHo Bknaaxu «BekropHble quarpaMmbl: PacueTHble CUTHAIIBD)

0° CUIHAN |3HAYEHWE|YTON

IA_1BB Al

IB_1BB A

IB|2BB Al18B IC_1BB A__°

y IA_2BB A

N\ it A IB_2BB Al

901 27o?| |IC_2BB A
IC 1BB " IA_diff o.e.
~IC 2B IB_diff o.e.
IC diff | o.e.

| 188

—

30°

Puc. 2.4.12. OxHo Bknaaxu «Bekropusie nuarpammsl: Cursanst J[3M»
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2.4.8. OcHOBHBIE XapaKTePUCTUKH

2.4.8.1. Mento «Hacrtpoiikn» (Pucynok 2.4.14) npenHa3nadeHo il BBOJa WHPOpMAIMK O TTapaMmeTpax
U3MEPHUTENBHBIX TpaHchopMaTopoB. C MOMOIIBIO0 KHOIIOK YHPABICHUS 33/1al0TCS HOMHHAIBHBIEC TIEPBUY-
HBIE ¥ BTOPUYHBIE TOKH TPaHC(HOPMATOPOB TOKA M HANPSHKEHUSL, IS BEIOOpA TPYIIIBI COEANHEHHST 00MOTOK
¥ 9aCTOTHI CETH UCTIONB3YETCs BBITIaaoniee MeHI0. UnciioBbIe 3HAUECHHS H3MEHSIOTCS C TIOMOIIBIO KHOTIOK
ynpasneHus «Bepx» (A) u «Buu3» (V). Tawke B JaHHOM paszjenie JOCTYITHO U3MEHEHHE aKTHBHON
TPYyMIIBl YCTABOK JAJISl 3allMT, B KOTOPBIX MPEAYCMOTPEHHI 2 IPyMIibl YCTaBoK. Kpome Toro, B HacTpoiike
napameTpoB TH M0okHO BBIOpaTh MPUMEHEHHE PaCUETHOTO JIH00 Pu3rUecKoro curuaia Hanpsbkerus 3U0
111 paOOTHI 3aIUTH HATIPSDKCHMS.

[Nepexmouenne mexxay pazaenamu (Pucynok 2.4.13) ocymecTBisieTcs ¢ HOMOLIBIO MEHIO, KOTOPOE
MOKHO BBI3BaTh HAKaTHEM KHOTKH «E».

HACTPOWKW 3J1.MALL.
KOHTPOIb TT/TH
NOTrvKA YTNPABJEHUA

Puc. 2.4.13. Mento «OCHOBHBIE XapaKTCPUCTUKUY
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N 1) LA REN o -

g |1

MAPAMETP B1 B2 .

YTMPABINEHWE C HMI V¢
TENEYTIPABJIEHVE []
AKTUBHAA IP.YCT. v
U OlEP. MMTAHNA v
YACTOTA CETU v
TT
TT: IHom. NEPB. I All A
TT: IHom. BTOP. I Al A
TT: KOJI-BO TT v v
TTHM 'V
TTHI: lHom. NMEPB. I A
TTHM: IHom. BTOP. | A
TH HA CLL v
TH CL: UHom. JNNH. TIEPB. U KB
TH CL: UHom. NNMH. BTOP. u B
TH CW: CX. COEO. TH v
TH CLU: 3HAY. U0 v
TH CLWW: I'P. COEQ. OBM. v
TH HA KN O
TH KIT: Unom. JTNMH. TIEPB. U kB
TH KJT: UHOM. JIMH. BTOP. U B
TH KIN: CX. COEQ. TH v
TH KJT: 3HAY. UO v
TH KI: TP. COE[. OBM. v
TH KIN: Yron Corri. =
HACTPOWKW

Puc. 2.4.14. OxHo Bknaaxu «OCHOBHbIE XapakTepucTUKH: HacTpoiiku»
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2.4.8.2. Mento «IlapameTpsl 3iekTpuyeckoii Mamuub (PucyHok 2.4.15) npeanasHaveHo it BBOJA

WHPOPMAIIUY O TapaMeTpax 3allUINaeMOlN AIEKTPHYECKON MaIIUHBIL.

i

SN.MAL.: PHom kBT

OI1.MALL.: cosg o.e.

ONMALL.: UHom kB v
OI.MALLL: IeA3 A

[ FAPAMETPE SRERTPHIECKOV MALIAAE |

Puc. 2.4.15. Oxno Bxyagxu « OCHOBHBIE XapaKTepuCcTUKH: [lapaMeTpsl JIeKTpHUYECKON MaIlIMHbBI)
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2.4.8.3. Mento «Koutposs TT/TH» (Pucynok 2.4.16)
ITO0 MEeHI0 JOCTYIHO TOJbKO B PeXKMMe MPOCMOTPA, MapaMeTPhl MOXKHO OTPEIAKTHPOBATH C IMO-
Mortikto cepprcHoro [10 «MIRAPS.

N o) LA BN i
[TAPAMETP Cclw z

KOHTPOINb 1TT []

Bbld. BPEMEHW 1TT t MC

MOBEOEHWE 46/51N/87M 1TT v

KOHTPONb 2TT []

Bbld. BPEMEHW 2TT t MC

NOBEOEHWE 87M 2TT v

KOHTPOIb TH (BHH) []

BbHH: Bbld. BPEMEHW t mc |t MC

BHH: BPEMA BO3BPATA t mc | MC

BHH: MPEOOXPAHUTEIb |:| D

AKTVBALINSA U2 ] ]

YCTABKA U2 %UHoM % UHOM

BblAd. BPEMEHIW U2 t Mmc | £ MC

AKTUBALIA A3UO [] []

YCTABKA A3UQ %UHoM % UHoM

Bbl[l. BPEMEHIW A3UO t mc | £ MC

AKTMBALINA 12 [] []

YCTABKA 12 I Al A

Bbl. BPEMEHW 12 t Mc | t MC

KOHTPOINb AB_TH []

AB_TH: BPEMA BO3BPATA| t Mc |t MC

BK HO [] []

BK HO: Bbl. BPEMEHW/ t Mc | t MC

BK H3 [] []

BK H3: Bbld. BPEMEHW t mc |t MC

MOBEOEHWE CT. SALLMT v v

NMOBEOEHWE 67 v v

MOBEOEHUE 67N v v

NMOBEOEHWE 25 Y b

KOHTPOJIb TT/TH

Puc. 2.4.16. Okno Bxnaaku «OcHoBHBIE XapakTtepucTuku: Konrposs TT/TH»

37



ABTOMATU3AUNA
N\, NPOMBUNEHHEX

AIIIVL.656121006-200 POL. Peoaxyus om 12.04.2022 CHUCTEM

2.4.8.4. Menro «Jloruka ynpasiaenus» (Pucynok 2.4.17).
ITO MEHIO JOCTYIHO TOJIBKO B PeKMMe POCMOTPA, TTApaMeTPhl MOXKHO OTPETAKTHPOBATH C I10-
Mortnkto ceppucHoro [10 «MIRAPS.

KOHTP. BbIKITFOYATEITA

KOHTP. TEJNNIEXKKW
KOHTP. 3A3. HOXXEW
TUM KOMAHObI BKI. v
KOMAHAA BKIN.OANTIMT.MMI. t mc
TN KOMAHAbI OTKII. v
KOMAHOA OTKN.ANTNT.UMIY. t MC
TWM BbIKNIOYATENA v
KOHTP. CUHXP. (KC) []

QIR

[FomkAvrPRBRERAI ]

Puc. 2.4.17. Oxno Briaaxu «OCHOBHBIE XapaKTepUCTHKH: JIOTHKA Y TIpaBIICHUSD

2.4.9. 3amurel

Mento «3amute» (Pucyrok 2.4.19) ucnons3yercs A BBOJA/BBIBOJA PA3IHMYHBIX 3aIIUT U pe-
JaKTUPOBAHUs YCTABOK, a TAKXKE U1 IPOCMOTPA HAMMEHOBAHHUM 3aIUT, TUIIOB (yHKUNH, KO3 UIIMEHTOB
Bo3BpaTa. [1oMHBIN MepeueHb UCTIONB3YEeMBIX 3alluT npeacTaBieH B Tabmume 1.2.2. [lapameTps! 3ammur
TaKXe U3MEHSIOTCS ¢ ToMoIIbio cepBucHoro [10 «MIRAPS.

Bxiagka Kaxmoi 3aluThl COOCPKUT TPU TAONULBL: YCTaBKH (IOCTYIHBI Uil PEJAKTHPOBAHUS),
U3MEpEeHUst ¥ cpabdaThIBaHMs (IOCTYIHBI B pexkuMe pocMoTpa). Ilepekmouenne mexay pasnenamu (Pu-
CyHOK 2.4.18) oCyIIecTBISIETCS ¢ OMOIIBIO MEHIO, KOTOPOE MOYKHO BbI3BaTh HakaTheM KHOINKH «E». B
KauecTBe MpUMepa SKpaHa 3alluT NprBe/icHa BKIaaka 3amuTel MT3 (Pucynku 2.4.19 — 2.4.21).

\

32P (3AM Hanp.)  27/27S (3MH)
50/51 (MT3) 32Q (3PM Hanp.) 59 (3MH)
50N/51N (MT3HIM) 37 (3MT) 59N (3MHHM)
50BF (YPOB) 48/51LR (3M0) 47 (3HOM)
46 (T30MM) 40 (3MB) 81H (3MY)
67 (MT3 Hanp.) 21 (O3) 81L (AYP)
67N (MT3HM Hanp.) 27R (3MHO) 25 (KC)

Puc. 2.4.18. Meuro «3ammureny
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AKTMBALINA 3ALNTHLI

BBO//BbLIBO/ ] O

C YOEPXAHMEM |:| [:|

C YCKOPEHWEM ] O

OTKN. MO ABAPUM ] ]

BIIOK. HA t TYCKA [1B. ] 0

NYCKMNou v v v
BKJ1. BNOK. MO Iz ] ]

YCTABKA MO IH2 % % %o
KPUB. CPAB. 3ALL. ] v | v | v
YCTABKATIO | | Al Al A
BbIOEPXKA t t mc]t mc] t Md
Keoaep

t BOSBPATA t Mc|t mc| t Mg

Puc. 2.4.19. OxHO BKJIQJKHU «3alIUThD), SKpaH «Y cTaBkm» s 3amuThl 50/51 (MT3)

[SATAVOVEPER ]

Puc. 2.4.20. OxHO BKIAAKU «3amuTh», dKpaH «M3mepenus» s 3ammutet 50/51 (MT3)
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CPAB. IA
CPAB. IB
CPAB. IC
CPAB.

[SAIITA CPABATRRRVE ]

Puc. 2.4.21. OxHO BKIaIKH «3alTUuThD», 3KpaH «CpadateiBanus» 11 3ammThl 50/51 (MT3)
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2.4.10. Hacrtpoiiku ocuninorpagpupoBaHust

Menro «HacTtpoiiku ocuuiiiorpagpupoBanus» (PucyHok 2.4.23) npenHazHaueHo sl pelaKTH-
poBanus [Tonb30BaTesieM MaKCUMaIbHOIO BPEMEHH 3allUCH OCLMIIIOrPaMM, JUIUTENbHOCTH 3aIIUCU OCLIHII-
JIOTpaMM J0aBapuHHOTO, aBAPUIHOTO U TIOCIICaBApUITHOTO PEIKUMOB.

[epexnrouenre Mex 1y pasnenamu (PucyHok 2.4.22) ocymecTBisieTcs ¢ TOMOIIBIO MEHIO, KOTOPOe
MOKHO BBI3BaTh HAKaTHEM KHOTKH «E».

PEMMCTPATOP COBbITM

Puc. 2.4.22. MeH10 A1 NEPEKIIOYCHUS MEX Y pa3ieiaMu

COCTOAHME []

PEXWM 3ATTUCH

ONUTENBHOCTbL 3AMNCK JOABAP. PEXKMUMA
ONUTENBHOCTbL 3AMNCK ABAP. PEXWMA
AONUTENBHOCTbL 3AMNCKM MOCIIEABAP. PEXKMMA
BPEMA BNOKWUPOBKW OT ANUTENBHOIO MYCKA

4

oOjojo]o

[ FACTROVKI CCLVMMOTPAGVPORARIA ]

Puc. 2.4.23. Oxno Bknanku «Hactpoiiku ocuusiorpadupoBaHus»

41



AIITJL.656121006-200 PD1. Peoaxyus om 12.04.2022

N

ABTOMATHIAUMA
MPOMHWNEHHHX

CHUCTEM

Paznen «PeructpaTtop codbiTHii» (PucyHok 2.4.24) no3BoisieT mpocMaTpuBaTh JaHHbIE 00 aBa-
pHiHBIX coObITHsX (maTta, BpeMs). [Ipenycmorpena (QyHKIMS OBICTPOrO OTKPHITHA U3 OKHa «MHemo-

€XeMay 3a cueT HakaTHsa KHONKU «BBepx» (A).

N

I

A B8

A0.MM.I'T Y4.MM.CC PABOTA OCLMINOIMPAGA
O0.MM.IT 44.MM.CC KOMAHOA OTKINMOYEHWE BbIKITKOYATESTH
OO.MM.I'T Y4y.MM.CC CPABATBIBAHWE MT3 1CT

[ FACTPOVIKI OCIL: PETVICTPATOP COBBITA ]

Puc. 2.4.24. Oxno Briaaku «HacTpoiiku ociiuniorpaduposanus: Peructparop coObITHIN

2.4.11. Tectupos

aHHue

st Bepudukanuu paboTocrnocoOHOCTH TepMUHaNa UCONb3yeTcs MeHto « TectupoBanuey.
o «Tect unguxkanmuum» (Pucynox 2.4.26) — TecTupoBaHHe CBETOANOMO0B. ITocie Ha)kaTHs KHOIKH
«Tect nanukanmm» Bce ceeroanoasl (L1 - L16) moodepenHo ¢ HEKOTOPOU 3aIeP:KKON U3MEHSIOT

COCTOSIHUE: HE TOPSIT/3eNICHbII/KPaCcHbIii;

e «Tect BBIXOAHBIX pese» (PucyHok 2.4.27) — BKIIOYCHHE/OTKIIIOUCHAE PEKUMA TECTUPOBAHUSL.
OcCyIIecTRIIETCS B PYYHOM PeKUMe myTeM HaxaTust [1onbp3oBareneM Ha 1000k U3 3HAYKOB KOH-
takta (Ol - 012, SO1 - SO4).

[lepexmrouenne Mmex 1ty pasaeiamu (Pucynok 2.4.25) ocymiecTBiseTcs ¢ IOMOIIBIO MEHIO, KOTOPOE

MOJKHO BBI3BaTh Ha)KaTHEM KHOIKH «E».

Ipu nepexone IMosnp3oBarens k MeHiO0 « TecTHpOBaHMe) 3aIPAITHBACTCS TAPOITh.

IIpu mepexone B pekUM TECTHPOBAHUS aBTOMATHYUCCKH 3aMpENIaroTCs 3aMUCh OCIMILIONPAMM H
peructpaims coobrtuit. [Tpu aToM obecrieunBaeTcst paboTa QYHKITHIA 3aIIUThI, PA3THYHBIX (POHOBBIX 33/1a4,
(dhyHKIIUH KOHOUTYPUPOBAHHS U PA0OTHI C YCTaBKaMK U PErMCTPAIIMs CUCTEMHBIX COOBITHH.

PexuM TeCTUPOBaHHUSI OCYIIECTRIISICTCS] aBTOMATUICSCKOM MOAa4Yeii CUTHATIOB Ha JIUCKPETHBIH BXOT
TEepMHUHAJIA MOCTIe HAKATHS KHOMKH «Ex».

Puc. 2.4.25. MeHto 11 TepeKIIOueHUS MEXKIY pa3aeiiaMu

TECT BbIXOOHbIX PEJIE
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N 1 LN B

L1 o) L9 /o)
L2 o) L10 o)
L3 o) L11 o)
L4 O L12 o)
L5 O L13 o)
L6 o) L14 o)
L7 O L15 o)
L8 o) L16 o)

Puc. 2.4.26. Oxno Bxiagku « TectupoBanue: TecT HHAUKAITII

02 ] 08 == 014 ——]

03 ——] 09 ——] 015 ——]
04 ] 010 ] 016 ]
05 ——] o1 ——] 017 ——]
06 ] 012 ] 018 [— ]
SO1 ——] S03 ] S05 ——]
S02 ] S04 ——] S06 ——]

[ TECTHPOBARVIE TECT BEIXORFBIX PEIE ]

Puc. 2.4.27. OxHo Bknaaku «TectupoBanue: TecT BEIXOJHBIX pene»
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2.4.12. CucreMHbIe apaMeTpbl

Menro «Cuctemuble napameTpbl» (Pucynok 2.4.29) npepHazHadeHo JUis 0TOOpaXxKeHus HHPOP-
MalMy O KOHTPOJIUPYEMOM 00BEKTE U TapaMeTpax TepMHUHAJA: 3aBOJICKOM HOMED, THII, MECTO YCTAaHOBKH,
yacToTa JucKkpeTuszanun, sepcus [10, KomuuecTBo BX0A0B/BbIX0J0B, HOMUHAILHOE HAMpPsDKEHHE, 3arpy3Ka
[IT. Takxke B JaHHOM MEHIO TpencTaBicHbl pasnenbl «Hacrpoiikm cBsizm» (Pucynox 2.4.30) u
«Hactpoiiku qucniesn» (Pucynok 2.4.31).

[Nepexitouenue mexay pasaenamu (Pucynok 2.4.28) ocyecTsisieTcs ¢ HOMOILBIO MEHIO, KOTOPOe
MOKHO BBI3BaTh HAKaTHEM KHOTKH «E».

HACTPOWKW CBA3U
HACTPOWKW/ ONCIIESA

Puc. 2.4.28. MeHro U1 NEPEKIIOYCHNS MEXAY BKJIAAKaMU

N o (B 03¢

HOMEP TEPMWUHANA

THUM NMPUMEHEHUA

BEPCWA NO TEPMUHANA
COCTOAHME TEPMWHANA
HA3BAHWE KOMMAHNA
MECTO YCTAHOBKW

KON-BO ONCKPETHbIX BX.
KON-BO ONCKPETHbIX BbIX.
KON-BO AHAJTOIOBbLIX BX. |
KOMN-BO AHAJIOIOBbIX BX. U
HOM. U MNTAHNA TEPMUHATIA

Puc. 2.4.29. Oxno Bkiagkn «CHCTEMHBIE TTapaMETPhDy
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N LA (B

ETHERNET A

IP-ALPEC
MACKA MOACETW

Lo3
DHCP

RS-485
CKOPOCTb v
KOHTPOJ1b YETHOCTHW v

USB 'V

Puc. 2.4.30. Oxno Briagku «HacTpoiku cBsI3u»

N o LA B s 03

SATEMHUTb OVCNNEN v

CNALLNN PEXXIAM v

[ CUCTNAPAN.: HACTPOVRI AVICTIER ]

Puc. 2.4.31. Oxno Bknagku «HacTpoiiku gucries
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3. TEXHUYECKOE ObC/IYKHBAHHUE

3.1. Oéwue yxazanusn

3.1.1. IMKJ TeXHHYECKOIo 00Cay:;KMBAHUS
Huka TO ycTpoiicTBa B IpOIEcce ero SKCIUTyaTalluy ISl yCTPOUCTB Ha MEKPOTIPOIIECCOPHOM 6aze
coriacuo TpeboBanusM PJI 153-34.3-35.613-00 cocrasisier ot Tpex 10 aBeHaauatu jaetT. I[Toa mukinom TO
TIOHUMAETCS TEPUOJT IKCIUTyaTallul TEPMHUHATA MEXIY ABYMs OJNMKaWIIMMHU MPOQPUIAKTHUYECKIMU BOC-
CTaHOBJICHUSIMU, B T€UYEHHE KOTOPOI'O BBHINOJHSIOTCA B ONPEAETICHHON mocienoBaresibHOCcTH BUuabl TO,
IpeayCMOTpPEHHbIE Bblleyka3aHHbIMU [IpaBruinamu: npoBepka (Hajgagka) IpU HOBOM BKJIFOUEHHH, IIEPBBII
IpOoQUIAKTHYECKHH KOHTPOJIb, TPOMQUITAKTUIECKUN KOHTPOJIb, MPOPUIAKTHUECKOE BOCCTAHOBJICHHUE, IPO-
BOJIMMBIC B CPOKM U B 00BbEMe MPOBEPOK, YCTAHOBICHHBIX y MOTpeOuTens. B mpomecce skcrutyaranuu
00BbEM IPOBEPOK MOKET OBITH COKPAILIEH, a MOPSAAO0K UX IIPOBEACHUS N3MEHEH B COOTBETCTBUH C BHYTPEH-
HUMH TPaBUJIAMH SKCILTyaTallud MHEKPOTIPOIIECCOPHBIX 3aIIUT MOTPEOUTES.
o crenenn Bo3ACHCTBHS Pa3IMYHBIX (PAKTOPOB BHEIIHEH CPEbl HA allapaThl B 3JCKTPHUECKUX
cetsix 0,4 + 35 kB MoryT OBITH BBIIETICHBI IBE KATETOPUU TTOMEIIICHH.
e x| kareropuu OTHOCATCS 3aKpHITHIE, CyXHE OTAIUIMBAEMbIE TIOMEILECHHUS;
e o Il kaTeropuu OTHOCATCS MOMEIICHHUS C OOJIBIIIMM JHANAa30HOM KOJIeOaHUI TeMIepaTypbl OKPY-
JKAIOILETO BO3/yXa, B KOTOPBIX UMEETCH;
® CPaBHUTENIFHO CBOOOIHBIM JOCTYI HAPY’KHOTO BO3AyXa (METAUIMYECKHE MOMEIIEHHS, STYCHKU
tuna KPYH, xoMiuiektHbie TpanchopMaTopHbIe IOACTAHIIMU U JIP.), & TAKXKE MTOMEIICHUS, HaXO0-
JAIIMECs B pailoHax C MOBBIIICHHON arpeCCUBHOCTBIO CPEIbIL.
ukn TexHr4yecKoro o0CITy>KUBaHUS U1l YCTPOUCTB, yCTAHOBJICHHBIX B IOMeEIEHUAX | kaTeropuu,
MIpUHKUMAaETCs paBHBIM 12, 8 win 6 rogaM, a sl yCTpOMCTB, yCTaHOBIEHHBIX B ToMeeHusix I kareropuu,
MIPUHUMAETCS paBHbIM 6 WK 3 rojilaM B 3aBUCUMOCTH OT MECTHBIX YCIIOBHUI, BIUSIONUINX Ha YCKOpEHHE
n3Hoca ycTpoicTB. Llukin o0cmyXKUBaHUS yCTaHABIMBACTCS PACIIOPSHKEHIUEM TEXHUYECKOTO PYKOBOAUTENS
TIPETPUATHS.
B Ta6mure 3.1.1 ykazaHbl peKOMEHAIUH TPEANIPUATHSI-U3TOTOBUTENS 110 TIEPHOJANIHOCTH ITPOBE-
nenus TO ycrpolicTsa.

Ta6anna 3.1.1. [lepuognunocts nposeaenust TO ycrpoiicTBa

Huxa KosnuecTBO JieT JKCILTyaTAllMH
MecT0 yCTAHOBKH TO

TepMHHAJIA .11eT, 0| 1 |2|3|4(5|6|7|8[9|10|11|12]13
B momemmenusix | xareropuu 12 Hlkil-lol-lkl-lol-lx|-1B|-10
(BapuanT 1)
B momemenusax | kareropum 8 Hlkil-1k!l-lol-IBl-lol-1K!|-10
(BapuasT 2)
B momemmenusix | xareropuu 6 HIk1l-1kl-1Bl-lxl-Ik!l-1BI| -1k
(BapuanT 3)
B nomemenwusix |l kareropun 6 Hlk1l-1kl-1Bl-lxl-Ik!l-1BI -1k
(BapuanT 1)

[Ipumeyanus:
1. H— npoBepka (Hanaaka) Npyd HOBOM BKJIIOYECHHUU;

K 1 — mepBbIit mpoduakTHYECKU KOHTPOJIB;

K — mpodunaktniecknii KOHTPOIIb;

B — mpodunaktnyeckoe BOCCTaHOBIIEHHE;

O — onpoboBanue.
2. B rabnuie yka3aHnsl 00s3aTenbHbIE onipoboBaHus. KpoMe Toro, ompoOoBaHMs peKOMEHAYETCS IPOU3-
BOJAMTH B T'OJIBI, KOTJ]a HE BHITIOJHSIOTCS IPYTHe BUIBI 00cmyxuBaHus. Eciu pu npoBeneHnu onpo6o-
BaHUs WM NPOPHUIAKTHYECKOTO KOHTPOJISL BBISIBIIEH OTKA3 YCTPOWCTBA WIIM €0 3JIEMEHTOB, TO MPOU3-
BOJIUTCSI YCTPaHEHNE IPUIMHBI, BEI3BABIIEH 0TKA3, M IPU HEOOXOJMMOCTHU B 3aBUCHMOCTH OT XapakTepa
OTKa3a — Npo(MIaKTHIECKOE BOCCTAHOBIICHHUE.
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3.2. Mepuwl 6e3onacnocmu

3.2.1. KoHcTpykims ycTpoiicTBa noxapobe3onacHa B coorerctBur ¢ [OCT 12.1.004-91 u obecreun-
BaeT Oe3onacHocTh obcmyxuBanus B cootBeTcTBum ¢ [OCT P 51321-2007, TOCT 12.2.007.0-75. Io Tpe-
OOBaHMSIM 3aIIUTHI YEJIOBEKA OT MOPAKEHHS dJEKTPUUECKUM TOKOM TEPMHHAI COOTBETCTBYeET Kiaccy 0l
no 'OCT 12.2.007.0-75.

3.2.2. HpI/I OKCILTyaTallui U TEXHUYCCKOM 06CJ'Iy)KI/IBaHI/II/I TEepMHHAJIA H606XOI[I/IMO PYKOBOACTBOBATLCA
«HpaBI/IHaMI/I TEXHUYCCKOM OKCILTyaTallur 3JICKTPOYCTaAaHOBOK HOTpC6HTCJICI>'I)> n «HpaBI/IHaMI/I 10 OXpaHe
TpyAaa npu SKCITyaTallkuu JIEKTPOYCTaAaHOBOK.

3.2.3. TpeboBaHus K mepcoHaIy W MpaBuia pabOTHl ¢ TEPMUHAIIOM, HEOOXOUMBIEC TIPH 00CTYKHBaHUH
M OKCIUTyaTalliy TepPMHUHAJA TpuBeAeHbI B 2.2.1 HacTosmiero PO.

3.2.4. Tlpu cobmoaeHnu TpeOOBaHHUN SKCIUTyaTallid ¥ XPAHEHHUS TEPMUHAI HE CO3/1aeT OMACHOCTD JUIS
OKPY>KaroLlEl cpebl.

3.3.  Ilopsaook mexHuueckozo 00CayHcUBaAHUs U NPOGEPKA padOmMOocnocooHo-
cmu uzoenus

Buumanue! Ycmpoiicmea mozym codepoicams yenu, oeticmgyiowjue Ha OmKuoueHue eblikuodanme-
netl cmedicHvix npucoedunenul (yenu JI3LI, YPOB u 0p.), nosmomy nepeo nauanom pabom no TO u npo-
8epKe 3auum OaHHO20 YCMPOUCMEa He0OX00UMO 8bINOIHUMb MEPONPUAMUSL, UCKIIOYAIOWUEe OMKIIOYeHUe
060py006ans, He 8bl8EOEHHO20 8 PEMOHM (OMKIIOYUMb AGMOMAMbL UNU KIIOYU, 8bl8ecmi HAKNAOKU). Pa-
H6omblL NPOU3B0OUMb NPU BbIBEOCHHOM NEPEUYHOM 000PYOOBAHUU.

B Ta6muue 3.3.1. npuBeaeHb! BUbI paboT MPU COOTBETCTBYIOIIUX MPOBEPKaX.

Tab6amnua 3.3.1. Bugs! pabot npu mpoBepKe yCTpoiicTBa

Bun
Bua paéor npu nposepke
MPOBEPOK
a) BHEIIHHUI OCMOTp: OTCYTCTBHE BHEIIHHX CIICIOB YIapOB, TOTEKOB BOJBI, B TOM
M. K1 B.K | THC/¢ BBICOXIINX, OTCYTCTBHE HAJICTA OKHCIIOB HA METAJUTHUECKUX TOBCPXHOCTSIX,
> OTCYTCTBHUE 3albUICHHOCTH, OCMOTp KJIEMM BXOJHBIX U BBIXOJHBIX CUTHAJIOB, Pa3b-
eMOB HHTep(elica CBsI3U B YaCTH COCTOSHHS HX KOHTAKTHBIX MMOBEPXHOCTEH
I KL B. K 0) U3MepEeHHe COMPOTUBIICHHS H3OJISAIMN HE3aBUCHMBIX TIeTiel (KpoMe rereit uHTep-
T deiica CBsA3H) M0 OTHOIICHHIO K KOPIYCY U MEKIY CO00i
B B) HCIBITAHUS DJICKTPUYCCKON MPOYHOCTH HM3OJSIIHHA HE3aBHCHMBIX Ierell (Kpome
’ nenel naTepderica cBs3M) M0 OTHOUICHHUIO K KOPITYCY H MEXKIY CO00i
H r) MpoBepKa paboTOCIIOCOOHOCTH TUCKPETHBIX BXO/IOB, BBIXOJHBIX peiie U

CBETO/IMOJIOB TEPMHUHATIA
1) 3aanue (MM MpoBepka) TpedyeMoi KoH(Urypalyu yCTporcTBa B COOTBETCTBUU
H,K1,B C TPUHATBIMH TMPOEKTHBIMH PEIICHUSIMH W TEXHHYECKHMMHU XapaKTePUCTUKAMU
(pyHKIMSIMK) yCTpOHCTBA

€) 3aJaHue (WIK NPOBepKa) YCTaBOK YCTPOMCTBA B COOTBETCTBHH C 3aJaHHOU
KoH(uUTypanuei

) TIPOBEpKa MPAaBUIHLHOCTH OTOOpaXKEHHSI 3HAUYEHUH 1 ()a30BBIX YTJIOB TOKOB
(HanpspKeHUH ), TOZAHHBIX OT HOCTOPOHHET0 HCTOYHHKA

3) MPOBEpKa napameTpoB (YCTaBOK) cpadaThIBaHUs U KO DUIIMECHTOB BO3BPATa Kak-
H,K1,B noro MO mpu mojave Ha BXOABI YCTPOICTBA TOKA (HANIPSDKEHUS) OT TIOCTOPOHHETO
WCTOYHHUKA; KOHTPOJIb COCTOSIHUSI CBETOJIUOJIOB TIPU cpadaThIBAHUH

1) IpOBepKa cpadaThIBaHUs yCTPOICTBA HA pabOYNX yCTaBKaxX U ONpeesieHIe H3Me-
H HEHHS MapaMeTpoB cpaOaThIBaHMS MPU HAIPSHKEHUH ONEPATHBHOTO TOKA, PAaBHOM
0,8 nu 1,1 UHOM

H, K1, B

H, K1, B
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I KLB K) MPOBEPKa BPEMEHU cpabaThIBAHUS 3aMTHl M aBTOMATHKU Ha COOTBETCTBHE
> 3aJaHHBIM YCTaBKaM I10 BpEMEHH
J1) MPOBEPKA OTCYTCTBHSI JIOKHBIX JCHCTBUM IIPH CHATHH U TI0/IaUe HATIPSDKEHHS OTTe-
H PaTUBHOTO TOKA C MOBTOPHBIM BKJIIOUYeHHEM depe3 0,5 ¢ Mpu MUHUMAJIbHOM 3Hade-

HUU TUara30Ha YCTaBOK C MMOjavdell Toka (HampspkeHus), paBaoro 0,8 Toka (Hamps-
JKEHUs) CpabaThIBaHUS

M) mpoBepka B3auMonaercTBrs MO U JTOrMYecKux Iereil 3amuThl ¢ KOHTPOJIEM CO-
CTOSIHUS BCEX KOHTAKTOB BBIXOJHBIX PEJIC M BU3yaIbHBIM KOHTPOJIEM COCTOSIHUS CBE-
H,B TOMOJ0B. [IpoBepka MpOBOAUTCS MPU HANPSHKEHWU MUTAHUS ONEPATUBHOTO TOKA,
paBaoM 0,8 Unom, ¥ CO3aHAN YCIOBHH IS TOOYEPETHOTO CpadaThHIBAHMS KaKIOTO
MO u nogauu HEOOXOIMMBIX CHTHAJIOB Ha TUCKPETHBIC BXOIbI 3alI[UThI

H) MPOBEPKa YIPABISIONINX (YHKIUN 3aIUTHI C BO3JCHCTBUEM KOHTAKTOB BBIXOJI-

H,K1,B, K
HOTO peJie B IIeNH YIPAaBJICHHUs] KOMMYTAIIMOHHBIM anapaToM
0B 0) TpoBepka (HYHKIUN perucTparui COOBITHIA, OCIMIIIOrpadUpOBaHNsI CHTHAIIOB,
i 0TOOPAKECHHUS TAPAMETPOB 3AIUTHI
H. KL B. K 1) TIpOBEpKa YIpaBiIEHUS KOMMYTAllMOHHBIM amapaToM HpHUCOEeIWHEHHs (BKIIO-
T YNTH/ OTKIKOYUTH)
H, K1, B P) TIPOBEPKa B3aUMOJICHCTBUS C IPYTUMH YCTPOMCTBAMH 3aIlUTHI, JJICKTPOABTOMA-

THKH, YIPABJICHUsI U CHTHATM3ALUH C BO3JICHCTBHEM HA KOMMYTAIIMOHHBIN anmapat
H,K1,B, K C) poBepKa pabounuM TOKOM

Buumanue! B cnyuae obuapysicenus degpexkmos 8 mepmunane uiu ¢ ycmpoticmse ceazu c 11K,
HeobX00UMO HeMeONleHHO NOCMAagums 8 U38eCMmHOCMb npeonpusmue-useomosumens. Boccmanoenenue
BbIULEYKAZAHHOU ANNAPAMYPbL MOJCEM APOU3BOOUMb MOALKO CHEYUATLHO NOO2OMOBLEHHbIN NEPCOHAL.

IMopsimok ¥ MeToAMKa TPOBEPOK, yKa3aHHbIX B Tabmume 3.3.1, npuBencHBl B
ATIJIJ1.656121006-200 TIMU «MukpomnpoIiecCOpHOE yCTPONUCTBO PEICHHOMN 3aIUTHl M aBTOMATHUKH DJICK-
TpUUeCKUX MaluH «MIWPy.

3.3.1. TIIpoBepka conpoTHBJIEHHS] H MPOYHOCTH H3OJISIIUH

HcnpiTanne M301ALMH IPOBOJUTCS B XOJIOJHOM COCTOSIHUM B COOTBETCTBUH C TPEeOOBaHHSIMU
IITO3IL.
3.3.1.1. Ilepen npoBeeHHeM MPOBEPKH HEOOXOTUMO:

®  CHSTH ONEPaTUBHOE MUTAHNE TEPMUHAIIA;
® BPEMEHHBIMH MEPEMBIYKAMHU O0BEINHUTH LMK HE3aBUCHUMBIX TPYIIL. B TepMuHaie BbIIEISIOTCS

CJIEAYIOIINE HE3aBUCUMBIE I'PYTIIIBI LETICH:
MEPEMEHHOI'0 TOKa;
MIEPEMEHHOTO HaIPSKEHUS;
MUTaHMs TEPMHUHANA;
BXOJHBIX JAUCKPETHBIX CUTHAJIOB;

O  BBIXOJHBIX pele.
3.3.1.2. Heo0x01uM0 U3MEPHUTH COMPOTUBIICHUE U30JIALIMN MEXK Y LETSIMHU, COSTMHEHHBIMU MEKIY COO0H
Y KOPILYCOM, a TaKKe MEXKAY KaKAOH LENbIo U OCTAaBIIMMUCS COSAMHEHHBIMUA MEXIY co00i uensmu. 13-
MEpEHHUs NMPOBOAATCA C MOMOIIBI0 MeroMMeTpa Ha HanpspkeHue 1000 B quia neneit Beime 60 B cormacHo
IITO2II. Ilpu Bcex BUAaX W3MEPEHHU COMTPOTUBIICHNE COOPAHHBIX IeTeH JOKHO ObITh He MeHee 1| MOm.
3.3.1.3. DnekTpuyeckas MPOYHOCTh M3OJISIUU MEXIY YKa3aHHBIMH IIETISIMH OTHOCHUTEIILHO KOpITyca U
Mexy coboit mpoBepsiercss HanpspkeHueMm 1000 B wacroroit 50 'y B reuenue 1 mun. [locne atoro Buga
MPOBEPKU HEOOXOUMO MTOBTOPHO U3MEPUTH CONIPOTUBIICHUE U3OJISIIIMN TepMHUHANA. VcTIbITaHNE N3OSN
SIBJISIETCS YCIIEIIHBIM, B CIIy4ae €Clii €€ COMPOTHUBRIIEHHE COXPaHWIoch He MeHee 1 MOmM.

O
O
O
O

3.3.2. 3aganue (mpoBepKa) yCTABOK U KOHPUTypaALUH

3.3.2.1. 3aganue (MpoBepKa) yCTaBOK MPOU3BOIUTCS B COOTBETCTBUH ¢ paboueil JoKyMeHTalue 00beKTa.
BbI00p akTHBHOI TPYIITBI 1 U3MEHEHHE YCTABOK OCYIIECTBIISICTCS Yepe3 MOJIb30BaTEIbCKUI HHTEpdeEHic,
n. 2.4.8.

3.3.2.2. TepmuHan oTrpyxaercs ckoHGuUrypupoBaHHbIM. [Ipr HEOOXOAMMOCTH Ha OOBEKTE OCYIICCTBIIS-
€TCsl I3MEHEHHE KOH(Urypaliu mpu rmomoiiu cepeucuoro [10 « MIRAPSy.
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3.3.2.3. Crircok mapaMeTpoB AJis KOH(PHUTyprupOBaHUs MpUBeaeH B 2.3.3.

3.3.3. IlpoBepka NpaBWILHOCTH 0TOOPAKEHUS] AHAJIOTOBBIX BEJIMYUH

Heo0xonmumo HCKITIOUUTh BO3MOKHOCTH ACHCTBHS TEPMUHAJIA HA BHEITHIE ycTpoicTBa. [IpoBepka
OCYIIIECTBISIETCS TOAadell TOKa W HAINPSDKEHUS OT MOCTOPOHHETO HCTOYHHKA Ha COOTBETCTBYIOIINE
KJIEMMBI pa3beMOB TepMUHAIA. BenmnauHb! 1 (a30BbIe CABUTY MMOJAHHBIX TOKOB W HANIPSHKEHUH KOHTPOJTH-
PYIOTCS Ha IUCIUIee TepMUHANIA W/win nipu oMol cepsucHoro [10 «MIRAPS.

Ilpumeuanue: 3necy u ganee B Ka4ecTBe MOCTOPOHHETO UCTOYHHUKA PEKOMEHIYETCS MPUMEHSTh
UK PETOM wunn npyroe o00pyIoBaHHE C aHATOTHYHBIMA XapaKTEPUCTUKAMH.

3.3.4. IlpoBepka napametrpos (ycTaBok, MO) 3amurt Tepmunana

Heo0xoammo UCKITI0UNTE BO3MOXHOCTE IEHCTBHUS TEPMIHATIA HAa BHEITHUE YCTPOIHCTRA.
3.3.4.1. IlpoBepka MO nmpousBoauTcs mojadeil OT HOCTOPOHHET0 UCTOYHHKA TOKOB /WM HaNpsDKEHHH,
COOTBETCTBYIOIIMX yCTaBKaM (MMUTALUs aBapUUHBIX pexkuMoB). KoHTpois cpabateiBanust MO ocymecTs-
JSIeTCs 10 3aMBIKaHHIO BBIXOAHOTO pesie ¢ pUKcanueil napaMeTpoB cpabaThIBaHHS U BO3BpATa.
3.3.4.2. IIposepka B3aumoeiicteus MO 1 TOTHYECKHX IeNe 3aIUT OCYIIECTBISETCS OJHOBPEMEHHOH T0-
Jladeil JTOrM4ecKoro CUrHajia U TOKOB W/MJIM HalpsDKeHHH, cOOTBeTCTBYIOMMX cpadarsiBanuio MO. Kon-
TPOJIb OCYLIECTBIISIETCS 110 3aMBIKAHUIO Ha3HAYEHHOT'O BBIXOIHOTO pelle.
3.3.4.3. B mpoBepkax 3.3.4.1 u 3.3.4.2 KOHTPOJIHUPYETCS CBEUEHHE COOTBETCTBYIOIIUX CBETOIMOOB TEP-
MHHaJ1a.
3.3.4.4. Meronuka npoBepku MO 3amut npuseaena B AIIJIJ1.656121006-200 IIMU «Muxkponpoueccop-
HOE YCTPOMCTBO PEJICHHOM 3aIIUThl U aBTOMATUKU 3JIEKTPUUYECKUX MaIuH «MUP».

3.3.5. IlpoBepka nmoBeaeHusl 3alIMTHI [IPU CHATUH U M10J1a4€ HAMIPSHKEHUS ONIEPATUBHOTO TOKAa HEOOXO-
JUMO MCKIIIOUHTh BO3MOXXHOCTbH JEHCTBHSI TEPMHUHAJA HA BHEIIHUE YCTPONCTBA.

[Tocne nogaun Ha TepMHUHAN pabOYMX TOKOB U HaNpsDKEHHUH, paBHBIX 90 % OT BeMMUMHBI cpadaThl-
BaHUs, CHUMAETCs M CHOBA I10/Ia€TCs HANIPsDKEHUE ONEpaTUBHOTO TOKa. B Xo/1e mpoBepKu He TOIKHO Mpo-
HCXOAWTDH CpadaTHIBAHUS 3AIIUTHI.

3.3.6. IlpoBepka aeiicTBHS B HEHTPAJIbHYI0 CHTHAJHM3AIUI0 W B3aUMOAEHCTBHA C BHEIIHUMH
YCTpPOMCTBAMH

[IpoBepka AeiCTBUS TEpMUHANIA B UEHTPAIBbHYIO CUTHAIU3ALUIO U B3aUMOACHCTBUS ¢ BHEIIHUMHU
YCTPOKUCTBAMHU MPOBOJIUTCS HANAJOYHBIM [IEPCOHATIOM B YCTAHOBJICHHOM IOPSIZIKE.

3.3.7. IIpoBepka B3auMO/eiiCTBHS TEPMUHAJIA C BHEIIHUMHU yYCTPOIiCTBAMHU

Heo0x01nMo MCKITIOUMTH BO3ACHCTBUE B LIETH YIIPABICHHUS NEPBHYHBIM oOopynoBaHueM. [Ipo-
BEpKa B3aHMOZ[eI710TBHH C BHCHIITHUMU YCTpOﬁCTBaMH OCYIICCTBIIACTCA I/IMPIT&HI/ICﬁ COOTBCTCTBYIOIINX pE-
JKMMOB U KOHTPOJIEM BBIXOJHBIX CUTHAJIOB.

3.3.8. IIpoBepka TepMuHHAJAa PA00YNM TOKOM H HANIPSZKEHHEM
B npoBepky pabounM TOKOM ¥ HAMIPSHKEHUEM BXOJTUT:
® IpOBEpKa MCIPABHOCTH BCEX TOKOBBIX IIETICH U3MEPEHUEM BTOPHYHBIX TOKOB Harpy3ku B (hazax;
e IPOBEpKa UCTIPABHOCTH U MPABIILHOCTH TIOIKITIOUEHUS TN HAPSOKCHNS,
e IPOBEpKa MPAaBUIHLHOCTH MOKIIIOUCHHUS TIETIEH TOKa KK I0H TPYIITEI TPaHCHOPMATOPOB TOKA CHSI-
THEM BEKTOPHOW JTMarpamMmbl U CBEPKOU ee ¢ (PaKTUIECKUM HAIPaBIEHHUEM MOIIHOCTH B ITEPBUY-
HOM IIEeTH.

3.4. Ilepeuensv neucnpasnocmeii u Memoobl UX yCMPAHEHUSA

3.4.1. HeucnpaBHOCTH MOTYT BO3HMKHYTh NPH HAPYIICHNH yCIOBUN TPAHCIIOPTUPOBAHUS, XPAHEHUS
Y OKCIUTyaTalliy, B pe3yJbTaTe N3HOCA KOMIUIEKTYIOIIHX.

Jia oGHapy>KeHus! HEeMCIPAaBHOCTEH MPH BKIIOYSHUH NMUTAHUS U B Tporiecce paboTsl TepMHUHATIA
(YHKLIHOHUPYET CHCTEMa CaMOANATHOCTUKH.

3.4.2. CamoauarHocTHKa TePMHHAJIA TTOpA3AeisIeTCs Ha J[Ba dTana: Ha4albHbIHN (IIPH BKIIIOYEHHHN/TIe-
pe3anycke TepMrHalia) U MOCTOSIHHBIN (B Ipolecce paboThl YCTPONUCTBA).
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O6beM caMOIMAarHOCTHKH BKJIIOYAET B ce0s KOHTPOJb CIEAYIONINX BaXXHBIX Y3JIOB TepMUHAJIA!
0JI0Ka JIOTWKH, OJIOKA MMUTAaHUS M OJIOKOB TUCKPETHOTO BBOJA/BEIBOAA. B O10KaX MHCKPETHOTO BBOJIA/BHI-
BOJIa UMEETCS] TOKOBBIH KOHTPOJIb MCIIPABHOCTH 1ieeld 00MOTOK BBIXOAHBIX pene. MHdopmanus o camo-
JUAarHOCTHKE MOCTYIAET OT BCEX KOHTPOJUIEPOB, pa0dOTAIONINX B COCTaBEe TEPMUHATIA, U aHATTM3UPYETCS B
[EHTPATHHOM M CUTHAIIFHOM IIPOIIeCCOpax.

Ilpumeuanue: CamoaarHoCcTHKa TEPMHUHAIA HE KOHTPOIMPYET UCIPABHOCTh KOHTAKTOB BBIXO/I-
HBIX peJie (HanpuMep, 3aJIUIaHue ), a TakKe paboTOCIIOCOOHOCTh TUCKPETHBIX BXOAOB, LIEIIOCTHOCTH 0OMO-
TOK TIPOMEKYTOYHBIX TPAHC(HOPMATOPOB TOKA W HATIPSHKEHHUSL.

[Ipu oOHapy>XkeHNN YCTOHIMBOM HEMCIIPABHOCTH HA JINIIEBOW TTAHETN TEPMUHAIIA BKITFOYAETCS CBEe-
tonuoa HemcnpaBHOCTB, BBOJUTCS 3aMpeT yNpaBieHNUs BBIXOAHBIMHU Pelie.

[Ipu oOHapyXeHNN HEUCTIPABHOCTH B mpouecce padoThl GOpMHUPYIOTCS 1Ba HA0Opa KOJOB HEUC-
MIPABHOCTH — TeKYIIHA 1 061uii. Tekymmii Koy HEMCTIPaBHOCTH 0TOOpaKaeT COCTOSTHIE CaMOANAarHOCTUKH
Ha TEKYIIUHA MOMEHT, OO KO/ HEUCTIPABHOCTH O0TOOpaXKaeT Bce HEMCIIPABHOCTH, BKITIOYAsI BHISIBJICHHBIE
KpPaTKOBPEMEHHO U UCUE3HYBIIHE.

3.5. Ymunuzauusa
3.5.1. TIlocne okOHYAHUS YCTAHOBJICHHOTO CPOKa CITYKObl TEPMUHAIT MOJICKHUT JEMOHTAXKY U YTHIIN3a-

un. CrienuanbHbBIX Mep 0e30MacHOCTH MPH IEMOHTAKE U YTHIIM3ALUU He TpeOyeTcs. JleMoHTax U yTHIn-
3anus He TPEOYIOT CHeUaIbHBIX MPUCIIOCOOICHUI U HHCTPYMEHTOB.
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4, TPAHCIIOPTHPOBAHHE U XPAHEHHUE

4.1, YcaoBus TpAaHCHOPTUPOBAHUS, XPAHCHUSI TEPMHUHANIA U TOMYCTUMBIE CPOKU COXPAHSIEMOCTH B
YIaKOBKE JI0 BBOJIA B 3KCILTyaTaIuio npuseacHsl B Taomume 4.1.1.

Tabumna 4.1.1. YcioBusi TpaHCIOPTHPOBAHUS M XPAHEHUS

O0o03HaYeHMe YCI0BMII TPAHCIIOPTH-
POBaHUsl, B YACTH BO3/1€HCTBUSA JonycTumsrii
KJIMMATHYeCKUX Oo0o3Ha4enue CPOK coxpa-
(¢pakTopos, Ta- YCJI0BUI HAEMOCTH B
Bun nocraBku MeXaHUYeCKUX
KHX KaK XpaHeHUs N0 ynaxKoBKe
r‘g%ﬁ;‘;%‘;i; (;8 yciaoBusi xpane- | I'OCT 15150-69 | mocraBmuka,
HUS 110 rog
I'OCT 15150-69
BnyTtpupoccuiickue
(xpome PETHOHOB
Kpaiinero Cesepa u C 5(0K4) 30K3) 2
TPYAHOIOCTYITHBIX
paiioHOB no
'OCT 15846-2002)
Bnyrtpupoccuiickue B
paiionsl Kpaitnero Ce-
Bepa U TPYAHOAOCTYTI- C 5(0X4) 3(0K3) 2
HbIE  pallOHBI o
I'OCT 15846-2002
OKCHOPTHBIE B paliOHBI
C YMEpPEHHBIM KJIUMa- C 5(0X4) 3(0K3) 3
TOM
Ilpumeuanusn:
1. HwxHzee 3HaUeHHE TEMIEPATyPhl OKPY>KAIOLIETO BO3yXa IPH TPAHCIIOPTUPOBAHUU U XpPAaHEHUHT
oTIpeneNsieTcs KOMIUICKTYIOMIEH 3JIeMeHTHON 0a30i 1 MaTepuaiaMy, IPUMEHSIEMBIMHU B yCTPOii-
CTBE.
2. Jlns ycnoBuil TpaHCIOPTUPOBAHUS B YAaCTH BO3AEHCTBUS MEXaHHUECKUX (akTopoB «JD» momyc-
KaeTcst o0111ee Ynciio Neperpy3ok He Ooiee yeTbipex.
3. TpeOoBaHus MO yCIOBHAM XpPaHEHUsI PACIIPOCTPAHSIOTCS Ha CKIIaJIbl M3TOTOBUTEINS U MOTPEOU-
TEJS NPOAYKIUH.

4.2. TpaHcnopTHMpOBaHHMe YNAKOBAHHOIO TePMUHAJIA MOXET MPOBOAMUTHCS JIOOBIM BHIOM 3aKpPbl-
Toro TpaHcnopra. [Ipu 3ToM TpaHCIIOpTHAs Tapa TEpMHHANA JOJHKHA OBITh 3aKperyieHa HEeMOIBUKHO.

4.3. Ilorpy3ka, KpemieHHe W NepeBO3KAa TePMHUHAJIA B TPAHCIOPTHBIX CPEICTBAaX JOJIKHBI OCY-
IIECTBISATHCS B COOTBETCTBHUH C ACWCTBYIOMIMMH MPaBUIAMH MIEPEBO30K TPY30B HA COOTBETCTBYIOIINX BH-
JlaX TPaHCIIOPTa, IPUYEeM IOTPy3Ka, KPeIUICHHE 1 IIEPEBO3Ka TEPMHUHAIA KEIE3HOAOPOKHBIM TPAHCIIOPTOM
JIOJI’KHA TIPOBOJIUTECS] B COOTBETCTBUHU C « T€XHHMUECKUMH YCIIOBUSMH MOTPY3KH U KPEIUIEHHUS TPY30B» U
«IIpaBunamMu epeBO30OK IPy30B», YTBEPKACHHBIMA MUHHCTEPCTBOM ITyTel COOOILIECHHS.
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5. T’APAHTHUHHU U3T'OTOBUTEJIA
5.1.  TIpeanpusTHE-U3rOTOBUTEIL TrapaHTUPYET COOTBETCTBHE YCTPOiicTBa  TpeGOBaHUAM

TV 271231-001-60432852-2019 npu coOiroicHIH TOTPEOUTENEM IPABUI SKCILTyaTaI[|UK, TPAHCIOPTHPO-
BaHUS U XPaHCHHS.

5.2, TapaHTHiiHBIH CPOK — 5 JIET CO JHS BBOJA YCTPOMCTBA B DKCIUIyaTAIUIO JUIIAMU, UMCIOIIUMHU
COOTBETCTBYIOIIYIO KBATH(DUKAIUIO, HO He OoJiee 6 JIET CO JHS OTTPY3KH MPEAIPHITAEM-H3TOTOBUTEIIEM
WIA C MOMEHTA MPOCIE0BaHNS U3EIUs Yepe3 TOCYJAapCTBEHHYIO TPAHHUILYy TOCYJAapCTBa-U3rOTOBUTEIS
MIPH TIOCTABKax Ha 3KCIOPT. [Ipu yCIIOBUY BHITIOIHEHUS IOTPEOUTEIIEM IIJIAHOBBIX MPO(HUIAKTUICSCKUX 00-
CITy’)KUBaHWH 000PYJOBaHUS CIECIHATMCTAMH MPEANPHUITUSI-U3TOTOBHUTENS, CPOK 3KciuryaTanuu MIT co-
CTaBIISIET HE MEHee 25 JIeT CO THS OTrPy3KH MOTPEOUTEIO.

5.3.  T'apanTuu nNpeanpusITHS-U3TOTOBUTE/IS HE PACIPOCTPAHSIOTCS HA yCTPOICTBA, UMEIOLIHE Me-
XaHWYECKHE MOBPEXKICHUS, a TAKKE NMPH HAPYLIEHUH YCIOBHM 3KCILTyaTalud oOOpyAOBaHHA (BO3ACH-
CTBHE TOBBILICHHBIX BEIUYUH HANPSOHKEHUS, TOKA, YPOBHS IIOMEX, [IONIAAaHUE BIAark U IOCTOPOHHHUX TOKO-
MIPOBOJAIIMX MaTepUANOB, IPEAMETOB BHYTPb KacCETHI U TIp.).

5.4.  Ilpu Bo3BpaTe NpeANpPUATUHIO-H3TOTOBUTEIIO YCTPOMCTBO JOKHO OBITH B YIIAKOBKE, 00ECIICUH-
BalOIIel COXPaHHOCTh YCTPOHCTBA BO BPeMsl XpaHEHHSI U TPAHCIIOPTUPOBKH.

55. IpeanpusiTue-u3roToBUTe/ b 00€ecneYnBaeT PeMOHT WJIH 3aMEHY YCTPOIMCTB B TeYeHUE CPOKA

ci1y0b1 ycTpoiicTBa. CpoK MOCTaBKH 3aMacHBIX YacTel CO CKJIa/a MPeaIpUsITHI-U3TOTOBUTENS COCTaB-
JIIeT He 00Jiee TPeX MECSIEB C MOMEHTA MOAMCaHMsI JOTOBOPA Ha UX MOKYIIKY.
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I1PH/IO/KEHHA

Ilpunoscenue 1 (06a3amenvrnoe) — Cmpykmypa ycio6H020 0003HAUEeHUSA

CrpyKTypa yCIOBHOTO 0003HAUYCHUS TepMUHAIIOB cepur MIP cocTOUT U3 0JJHOTO MMyHKTA, YKa3bI-
BaIOILETO THII KOpITyca

MUP ©

Ilpumep: MUP 100, MUP 200

Taoauna I11.1. CtpykTypHOE 0003HaUYCHHE TepMUHAIOB cepuu «MUP»

® — Tun TepMHUHAJIa
100 Hcnonnenne tepmunana B kopmyce MUP 100.
200 Hcnonuenne tepmunana B kopmyce MUP 200.
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Ilpunoscenue 2 (o06s23amenvnoe) — Buewnuii éuo, 2adapummnule, ycmanosouHvle
U npucoeouHumenNbHvle pamepol

A BTOMATH3AUUA
NPOMHWAEHHEX
CUCTEM
e
-t |
@]
O
‘.
()
o
[
@
o
o
[ ]
®
o
o
o
O :
[ ]

Puc. [12.1. Buemnuii Bux nepenHeii yactu tepmunana « MUP 200»
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251,94

42,75

R3,50

3,50

190,50

Puc. I12.2. Buemnuii Bua 3aaHeit yactu tepmunana «MUP 200».
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218,25
232,75

Puc. I12.3. Bremnuii Buj BepxHeit vactu Tepmunana « MUP 200»
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Puc. I12.4. Buemnwuii Bug 60koBoit yactu Tepmunana « MUP 200»
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Puc. I12.5. MoHTa)XHBIE OTBEPCTHS [T ycTaHOBKU TepmuHana « MUP 200»
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Ceemoduod "MMumarue”
Csemoouo0 "MomosHocmb"

— Ceemoduod "HeucnpasHocmb"

/ /
i BOUNEHHA
ToroesocTs - HeucnpassocTs CUCTEM
Ready Emor

7
Turanue
Power

p [Aucnnei NYM

K+onku

/ i ynpaeneHus UM

——Knonku

/ ynpaeneHus
8bIKNMrYamenem

0

HesyxusemHbie PacnonoxeHue
ceemoduoosb! pasbéma
cuzHanusayuu—- ons ceasu ¢ [MK—

Puc. I12.6. PacrionoxeHre 3JIeMEHTOB YIIpaBICHUS U HHANKAIMK TepMuHana « MUP 200»
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Puc. I12.7. VicnomHeHue TepMHUHAJA C BRBIHOCHBIM JcIIeeM Ha mpumepe MIUP 100

Ilpumeuanue: Onyus noo 3axas, HEOOCMYNHA 8 MUNOBOM PEULEHUU.
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Ilpunooscenue 3 (o06sa3amenvrnoe) — Cxema nooOK0ueHUs

C st i Tunabas cxema 0bbszku JI3M Tun 3 MUP 200
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Ilpunosicenue 4 (06a3amenvrnoe) — Q603naueHue KOHMAKMOE NOPMOB C8A3U

Ta6auna I14.1. Tloptel cBsizu RS-485
Henn KourakT

DATA + 1

RS-485-1 DATA -

COMMON
DATA +

RS-485-2 DATA -

OO |WIN

COMMON

Ta6auna I14.2. Tloptel cBsizu Ethernet
Henn KourakT
TX + 1

X-

RX +

n/c

100 Base-T Ethernet
n/c

RX -

n/c

O|NO|O B WIN

n/c

Onucanue OPTOB CBS3M MpHBeneHO B Tabmuie [15.3.

Tab6anua I14.3. Onmcanne MopToB CBSI3U

O0603HauYeHHe pa3beMa

. IlopT cBs13M
Ha 3a/IHeil naHeIu

RS-485-1
«RS485» RS-485-2
«Ethernety Ethernet 100 Base-T

Ilpumeuanue: MOXET IPUCYTCTBOBATH JOMIOJTHUTEIHHBIA KaHA JUTSI CBS3U ¢ AucIuieeM. OIS Mo
3aKas.
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Ilpunosicenue 5 (o6a3amenvroe) — Ilepeuenv 060pyodosanus u cpeocme uzmepe-
HUIl, HeOOXOOUMBIX 0J151 NPOBEOCHUS NPOBEPOK

Tab6umnua I15.1. [Tepeuens 000pyI0BaHUS U CPEACTB U3MEPEHHS

COIIPOTHUBJICHUA M30JISAIINU

Jluanazon PexomenaoBanHoe
Kuaace TouHocTH
HanmenoBanue HN3mepsiembix o0opynoBaHue WIH
HJIM NOTPEeIHOCTh .
o0opynoBaHMs (KOHTpOIHUPYEMBbIX) H3MEDeHIsI HOPMATHBHBIN
BeJIHYUH P JOKYMEHT
. 0-1000) B, MULTIMETR
MynsTumerp 1udpoBoi ( (0—10))A +0,5 % FLUKE 15B
Komruieke nmporpaMMHO-TEX- (0,01-90) A, o
HUYECKUH N3MEPUTENBHBIN (0,09-380) B 0,5 % PETOM 61
W3meputens conmpoTUBIEHUS, )
YBIIQKHEHHOCTH U CTCIICHU (120 5205190) +10% MIC-2500
CTApEHHUS DICKTPOU3OJISALIIH ’ "
- +100
Ocumtorpad nuppoBoi (0(?238;)%\/[}31“,u * 1100/? AKWUII-4126/3
Y CTpOUCTBO U3MEPUTEIIBHOE
VI (0-999,9) mc +0,5Mc
rapaMeTpoB pEeIeHHON 3a- i PETOM 21
HHTH (1-999,9) ¢ +0,1 ¢
Y CTpOUCTBO U3MEPUTEIIBHOE
AIIEKTPHUYECKOM TIPOIHOCTH H (100-6000) B + 2% Petom-6000

MOH.

Ilpumeuanue: [pu npoBeeHUN UCIIBITAHUN U TPOBEPOK JOITYyCKAETCSI IPUMEHEHHUE JPYroro o0opyao-
BaHUsI, 00ECIIEYNBAIOLIECTO U3MEPEHHE KOHTPOIUPYEMBIX ITapaMeTPOB C TOYHOCTBIO HE HIDKE Tpedye-
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Ilpunoscenue 6 (neoovazamenvroe) — Yuem epemenu nacvlugeHus mpancgop-
Mamopoe mokxa

Juia obecriedeHnss IpaBUIBLHOTO (DYHKITMOHUPOBAHUS TepMUHAIOB cepu MUP mpownsBeneHHBIX
000 «AIIC» npu m3MepeHun TpaHchopmMaTopaMu TOKa TOKOB KOPOTKOTO 3aMbIKaHHS, (hOopMa KOTOPHIX
cootBercTByeT BoipaxkeHuto (I.7) «COCTP 58669-2019» u Boipaxenuto (b.4) « [ THCT 283-2018», Heob-
XOJIMMO YUYUTBIBaTh BpeMs A0 HachleHus nanHbix TT. Pacuet BpeMenu 1o HaceinieHus: TT mpoBOAUTH 1O
tpedoBarmaM 11.5.2 «I"OCTP 58669-2019» mpu moMoIIm MOCTPOSHHUS KPUBBIX M HAXOXKICHUH TOYKH ITepe-
CEUYEHUS C CAMOU KPUBOM.

[Ipu mnpoBeneHUU pacyeTOB HEOOXOJUMO YYMTHIBATH BBINIOMHEHHE ycioBus (5) mn.5.1.4
«I"OCT P 5869-2019». HeBbinonHeHne TaHHOTO YCIOBUS YKa3bIBACT HA TO, YTO TOK MPEIEILHON KPaTHO-
CTH MEHbIIIE JieficTBytomero Toka K3, a 3naunt ucnonb3oBanue TT B TaKuX yCIOBHSIX HEIOMYCTUMO.

PekoMennyeT opueHTHpOBaThCS Ha 3HaUeHUs BpeMeHHu 10 HackimeHus (Tuac) TT ot anepuoauye-
CKO¥ cocTapmstoiei Toka K3 mpy Hanmanu npeneabHoro 3HaueHUs 0OCTaTOYHOW HAMarHMIeHHOCTH B Mar-
HuTOMpoBoje TT, Mpu MpeBHIIEHUH KOTOPBIX 00eceurnBaeTcsl MpaBuiIbHOE (DYHKITMOHUPOBaHUE. 3HAUE-
HUSI yKa3aHbl B TaOJHIIE HIDKE Il BHYTPEHHHUX U BHeITHHUX K3.

Tab6auua 116.1. MurumansHoe Bpemsi HachimeHus TT 115 KoppeKTHOH paboTHI 3aIIHT.

Thac
3amuTh Bnytpennue | BHemHue
K3 K3

21 21: Jucranmmonnas 3amura (/13)
30p 32P: 3amura 0O aKTHUBHOM MOIIHOCTH, HamlpaBiICHHAas

(3AM Hamp.)
320 32Q: 3amura MO pPEaKTUBHOW MOIITHOCTH, HAMpaBICHHAS

(3PM mHamp.)
37 37: 3ammra MuanMansHOTO ToKa (3MT)
40 40: 3ammTa ot morepu Bo30yxaeHus (3[1B)
46 46: ToxoBag 3anmTa 00patHOil mocnenosarenbHocTH (T30I1)
48/51LR | 48/51LR: 3atsiHyThlii myck/60kipoBka poropa (3I1/1)
50/51 50/51: MakcumManbHasi TokoBas 3amura (MT3) 5Mc 7 Mc
50N/51N SON/51N: MakcumaiibHasi TOKOBasi 3al[uTa HyJIEBOH MOCIIEIO0-

BatenbHOCTH (MT3HII)
50BF 50BF: VYcrpolicTBO pe3epBUpOBaHUS OTKa3a BBIKIIOYATEINS

(YPOB)
60 CTS | Kontpoas neneii Toka (KLIT)
67 67: MakcuManbHas TOKOBas  3alluTa, HalpaBIeHHas

(MT3 namp.)
67N 67N: MakcumanbHas TOKOBas 3allliTa HYJEBOH IOCIEN0Ba-

TenpHOCTH, HanpaBiaeHHas (MT3HII namp.)
87TM 87M: JluddepeHimanbHas 3aiiura 3JIEKTPUUSCKON MalldHbI

(A3M) 5 mc 10 mc
87T 87T: Iuddepennmanbhas 3amuTa Tpancdopmatopa (13T)
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Ilpunoswcenue 1 — Jlucm pecucmpauuu usmeHeHuil
Howmepa nucroB (cTpanu) Bcero
JIUCTOB
3aMe- Y= (erpa- Iox-
N3m. HO- | JIHpO- Ne noxymenra MHara
V3MEHEHHBIX | HEH- HHL) B UChH
BBIX | BaH-
HBIX IOKY-
HBIX
MEHTE
- BCE 66 AITUL1.656121006-200 PO1 01.12.2022
5, 9-10, 13,
1 14, 53, 59-61 59 67 ATTJ1.656121006-200 PO1 12.04.2023
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CTPAHHIIA T 3AMETOK
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KOHTAKTHAA HHD®OPMAITUA

Koumaxmnas qubopmawm 015 853U C npous*@odumezzezu no 6cem uHmepecyrujum 60npocam:

Buj cBsizn KoHTaKTBI

Caiir https://www.aps-m.com/

Poccus, 127106, . MockBa, HOBOBIaIbIKHHCKHM TIpoe3, . 1,

. K. 4, momernt. 2
IlenTpanbHbIil oduc ’ H

+7 (495) 308-04-56 office@aps-m.com

IIpousBoacTBo Poccust, 153002, r. MiBanoBo, yi. 'pomo6os, 1. 1

Pecuonanvnuoie npeocmaeumeﬂbcmea MOHCHO nOCMOmMpems HA HaAllem caiime.
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