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Beenenue
Jlo M3y4eHHUs] HACTOALIEI0 PYKOBOACTBA IO JKCILIyaTAlMM TEPMHHAJ He

BKJIIOYATH!

Hacrosiiee pykoBoacTBo 1o 3kcruryatauuu (PJ) pacnpocTpaHseTcss Ha MUKPOIIPOLIECCOPHBIE
TePMHUHAJIBI 3alUThl, aBTOMAaTUKU, YIpaBiieHus U curHanmzanuu Tuna «TX 2XXX» (uMeHnyembie
nanee «yCTPOWCTBA» WM «TEPMUHAIBI») M COJACPKHUT HEOOXOJUMBIC CBEICHUS Ui HM3Y4YCHUS
TEXHUYECKUX XapaKTEepPUCTUK, YCTaHABIMBAeT MpaBUia €ro HJKCIUlyaTaluu, OOCTyUBaHUS,
XpaHEHUs U TPAHCIIOPTHUPOBAHUS.

P3O coctout u3 tpex nokymentoB: AUIIB.656122.011 PO1, ANUIIB.656122.011-XXX P22 u
ANIIB.656122.011-XXX. XX P33. Ilepsbiii u3 Hux — PO1 conepkut cBeneHUs, OTHOCALIMECS KO
BCEM  TUIIOMCIOJHEHUSM TEPMHHAJIOB. TEXHUYECKHE JaHHbIE, OINHMCAHHWE HMEIOIIUXCS
KOHCTPYKTUBHBIX HCIIOJIHEHUH, YCTPOMCTBO M paboTa COCTaBHBIX YacTell TepMHMHAIA, YKa3aHUsS O
JKCIUTyaTalldd W TEXHUYECKOMY OOCIY)KMBAaHHIO TEepMUHAIOB. Bropoili mokymeHt — PD2
COCTABIISICTCS HAa TPYIITY THUIIOUCIIOIHEHUH TEPMHUHAIOB, C(HOPMUPOBAHHBIX MO (PYHKIUAM 3aIIUT U
ABTOMATHUKH U COJICP’KUT OINUCAHUE MPUHIUNA PabOThl TUHOBBIX OJOKOB 3alIUTHl U aBTOMATHKH.
Tpernii nokymeHnT — PO3 conepxut onucanue GyHKIMOHATHHON U JIOTHYECKON CXEMbI TepMUHAJIA
3aIUThI (B3aUMO/IeiCTBHE OJIOKOB JIOTUKH U 3alIUTHI), IPUMEHEHHOT'O JJIsl KOHKPETHOTO MPOEKTAa.

Hacrosimmee PO pa3paborano B cootBeTcTBrE ¢ TpeOoBanmsmu TY 3433-023-54080722-2012.

YCTpOICTBO BBIMIOJIHEHO Ha MHUKPOIPOIIECCOPHON AJIEMEHTHOM 0a3e M KOMIUIEKTYEeTCS
yHU(UIMPOBAaHHBIMU OJIOKaMH. B 3aBHCMMOCTH OT BHAA 3aIIWIIAEMOr0 TPUCOSAMHEHUS B
TEPMHHAJI 3allMChIBACTCS COOTBETCTBYIOIIEE MPOrpPaMMHOE OOecrieueHre, KOTOpoe U 00ecreynBacT
BBINIOJIHEHUE HEOOXOAUMBIX (PyHKIMi. TepmMuHam mMeer cBOOOIHO KOH(PUTYPUPYEMYIO JIOTHKY,
MIPUMEHEHHE KOTOPO MO3BOJISIET MOIU(DUIIMPOBATH TUIIOBBIE (PYHKIIMOHAIBHO JIOTUYECKHUE CXEMBI,
YUUTBIBAs CHENU(UKY 3aIIUIIAEMOT0 OOBEKTA.

Jns mHTErpanuu ycTpoicTBa B cucteMy MoHuTopuHra nojacranuuid 1 ACY TII B ycrpoiicTBe
pean30BaHbl Pa3UyYHbIC MPOTOKOJBI, B ToM uuciie npotokon IEC 61850-8-1 (MMS, GOOSE).
Taxxe peanuzoBan mportokon |EC 61850-9-2 nns moaxirodeHHUs YCTPOMCTB K «IIM(POBBIMY
TpaHchopMaTopaM TOKa U HAIPSKEHHSL.

Bua kn1MMaTH4yecKOoro MCIHOJHEHMS W KaTeropus pa3MELEeHUs TepMHUHAIA JUIsl MOCTABOK B
Poccuiickyro @enepannio M Ha JKCIOPT B CTpPaHBI ¢ yMepeHHbIM kimmMatoM — YXJI3.1 mo
I'OCT 15150-69.

HanexxHOCTh M TOJITOBEYHOCTh YCTPOMCTBAa 00ECIIEUMBAIOTCS HE TOJIBKO KauyeCTBOM H3JIEIHS,
HO U TpaBWIBHBIM COOJIIOJEHHEM pEXHMOB M YCIOBHH OHKCIUTyaTalliM, TpeOoBaHWH MO
TPaHCIOPTUPOBAHUIO, XPAaHEHHIO, MOHTaXy. [l03TOMY BbINOIHEHHE BCceX TpeOOBaHUM, U3T0KEHHBIX
B HACTOSILEM JIOKYMEHTE, BJSETCS 0053aTEIbHBIM.

B cBsi3u ¢ cuctemaruuecky NpoBOJUMBIMU pabOTaMu 110 COBEPILICHCTBOBAHUIO U3JIEIHS B €TO
KOHCTPYKIIMIO MOTYT OBITh BHECEHBI H3MEHEHUS, YIyUIlIaolIe apaMeTpbl U KaueCTBO U3/eNus, He
OTpaXEHHbIE B HACTOSIIEM u3JIaHuu. llpeanpusrue-u3roToBUTENb OCTaBIsSeT 3a COOOW MpaBo
BHECEHMS U3MEHEHMH U yIyUdllIeHni TepMHUHaja 0e3 MpeiBapUTEeIbHOIO YBEAOMIICHUS TOTPEOUTEIS.

CoxkpallieHus, UCIIOIb3YEMBIE B TEKCTE:

MO — u3mepuTenpHbIil OpPray;

KHWB — xoHTposIb U301 BBOJIOB

KCO — xamepa cOopHasi OTHOCTOPOHHETO OOCTYKHBAHHS

KPY — koMIIeKTHOE pacnpeaeuTeIbHOE YCTPOUCTBO

KPVYH — koMIuIeKTHOE pacnpenennTeabH0e YCTPOMCTBO HAPYKHON YCTAHOBKH
HIOH — mkad or6opa HaIPSHKECHUS
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1 Onucanue u padora

1.1 HaznaueHnue

1.1.1 Tepmunan «TX 2XXX» — MHKpPOIPOIECCOPHOE YCTPOWCTBO, MpPEIHA3HAYCHHOE IS
OCyIIeCTBICHUS (PYHKIMIA 3alUThI, TPOTUBOABAPUITHONW aBTOMATHUKH, YIIPABJICHUS U CUTHAIA3AINH
Ha 00BEKTaxX PHEPTreTUKH C HamnpspDkeHueM 6-750 kB. TepmuHaibl mpegHa3HaueHbI AJI1 YCTAHOBKH B
peneitapix orcekax KCO, KPY, KPYH, na mnanemsx, B mkadax H NyIbTax yIpaBICHUSI
ANEKTPUUYECKUX CTAHIUI U MMOACTAHIIUH, a TAK)Ke JJIsl CO3JaHUS HHTEIUIEKTYalIbHBIX YHEPIrOCUCTEM U
U (POBBIX MOACTAHITUH.

YcTpoiicTBa MOTYT NPUMEHATHCS HA TMOJACTAHLIMSIX C TMEPEMEHHBIM, BBINIPSMICHHBIM
MEPEMEHHBIM, TOCTOSIHHBIM OIEPATUBHBIM TOKOM.

1.1.2 TepmuHaibl SBISIOTCS CBOOOJHO KOHPUTYpUPYEMbIMU. DYHKIIMOHAIBHBIE JTOTUYECKHE
CXeMbI pa3paboTaHbl MPU MOMOIIM HHCTPYMEHTa TrpaduuecKkoro MmporpaMMHUpPOBAHUS, KOTOPBII
M03BOJISIET KOH(GUTYpUPOBATh HAa3HAUEHUE TUCKPETHBIX BXOJIOB M BBIXOJOB, aHAJIOTOBHIX BXO/JIOB,
KHOTIOK YIIPaBJICHHsI, CBETOIAMOAOB, OCIIIUIOTpad, pPerucTpaTrop, MOIb30BaTEIbCKUN HHTEpdEric.
[Ipumenenne CcBOOOJHO MPOrPAMMHUPYEMOM JIOTUKH TO3BOJSET MOIAU(PUIMPOBATH THUIIOBHIE
(YHKIMOHATIBHO JIOTUYECKUE CXEMBI, YIUTHIBAsI CIICHU(PHUKY 3alIUIAeMOT0 00BEKTa.

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

[Tpumep 3amucu 0003HAYEHMS] TEPMUHANIA CTYIMEHUYATHIX 3alIUT U aBTOMATHUKU YIPaBICHUS
BBIKJIIOUaTeNeM ¢ moda3HbM IpuBoAOM mpucoequHennid 110-220 kB, ucnonneHneM mporpaMMel
512, ¢ ammapatHbiM wucnojgHeHueMm 104, WHIUKATOPOM JUAroHaNbl 6,9 CM, HOMHHAJILHBIM
HaNPsHKCHUEM OIEPaTUBHOTO MOCTOSHHOTO Toka 220 B, nByms mopramu cBs3su RS485 u nByms
nopramu cBsizu Ethernet ¢ «Burtoit mapoii», mpu ero 3akase W (WIH) B APYIHX TOKYMEHTax st
noctaBok B Pocculickyro denepannio:

«Tepmunan tuma TJI 2606.512 104, 1, =220 B, RS485/RS485, Eth-T YXJI3.1,

TV 3433-023-54080722-2012.

YcTpoiicTBa MOTYT peal30BbIBATh JIOTIOJHHUTENbHBIE (YHKIUH, HE OTPaKEHHbIE B
HaCTOAIIEM pyKOBojCTBe. Bece n3MeHeHns (KOHCTPYKTUBHOIO U aJrOPUTMHUYECKOTO XapakTepa) oT
TUTIOBOTO M3/IETUS OTPAKAIOTCA B JOKYMEHTAIIUN HAa WHINBUAYAIbHBIN MPOEKT (YCTPOMCTBO).

1.2 OcHOBHBbIE TEXHHYECKHUE TAaHHbIE U XaAPAKTEPUCTHKHU
1.2.1 OcHoBHbIe apaMeTpsl U TOTpedIIseMas MOIIHOCTh
1.2.1.1 HomuHanbHbIe apaMeTphl yCTPOHCTBA yKa3zaHbl B Tabuuue 1.1.

Tabnuna 1.1 — HoMuHanbHble TapaMeTpbl

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

HomuHaneHOE  HampspkeHME  ONEpPaTMBHOIO  IOCTOSIHHOIO,  IepemMeHHoro, | 110 wm 220
BBINPSIMJIEHHOT'O IepeMeHHOT0 ToKa Uyyr, B Y

HomunansHbiii nepemernbiil Tok nenu KMB nin nenu nogxmovenus k HIOH, A 0,150
MakcuManbHBIM ITUTENBHO JONYCTUMBIN MOCTOSIHHBIN TOK, A 2) 12
MakcHMaIbHOE HAMPSDKEHHE B IEMSIX TOCTOSHHOTO TOKa, B 2 360

Y Ilo cornacoBanmio ¢ 3aKa3umKoM HOMHHAIBHOE HaNpsOKEHUE OMEePATHBHOTO IMOCTOSHHOTO TOKa U,
yKa3bIBaeTCs B KapTe 3aka3a M MOXeT ObITh paBHbM 24, 36, 48 ...300 B, eciu 3T0 HE0OXOAMMO ISt
peanm3anuy KOHKPETHOTO MPOEKTA.

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

Tabmuma 1.2 — IToTpebasiemast MOIITHOCTH

[ToTpebsiemast MOITHOCTb 3HaueHue
o nensim nepemMeHHoro HanpspkeHusi, BA/dazy 0,1
ITo niensiM mepeMeHHOro TOKa B CHMMETPUYHOM pexxnme, BA/bazy:
pH lyon = 0,2 A 0,1
npH lyon =1 A 0,2
mpH lyoy =5 A 0,5
ITo nensim nepemennoro Toka KMB u nensam nogxmouenus k HIOH, BA 0,5
ITo mensiM MOCTOSTHHOTO TOKa (7151 KaKJ0To JaTunka), Bt, He Goee 0,2
ITo mernsiM MOCTOSIHHOTO HANPSHKCHMS! (ISl KQKJI0T0 JaTdrka), Bt 3
Ilo nensm HanpspKEHUs ONEpaTUBHOTO MOCTOSHHOTO TOKa, BT:
TepMHUHaJa B peKUME cpabaThIBaHUsI BBIXOIHBIX pelie 00Ka nutanus (6e3 18
0JIOKOB JIMCKPETHOTO BBOIa/BBIBO/IA), HE OoJee
JMCKPETHBIN BXOAHOW KaHal (B yCTaHOBUBIIEMCS pEXHUMeE), He Ooliee 0,6
Ha OJIMH KOMILIEKT BBIXOJHBIX pejiec 0J0Ka AMCKPETHOIO BBOJA/BBIBO/IA B 3
pexume cpabaTbiBaHusI, HE OoJiee

1.2.2 Jlomryctumble YCIOBUS pabOTHI

1.2.21 Buag KIMMaTHYEeCKOTO WCIIOJHEHHS YCTPOWCTBA M KAaTETOPHs pa3MEIICHUs —
VYXJI3.1mo I'OCT 15150-69.

1.2.2.2  YcrpoiicTBO mpeaHa3HauYeHO sl pabOThI B CIEAYIOMIMX YCIOBHAX B COOTBETCTBUHU
¢ 'OCT 15150-69 u I'OCT 15543.1-89 mis knumaruueckoro ucrnonnerus Y XJI 3.1:

- BBICOTa HaJ yYpoBHEM Mops — He Oomee 2000 m;

- BepxHee IpelenbHOE pabodee 3HAUYEHUE TEMIIEPATyphl OKPYXKAIOMIEro BO3/ayXa
mwiroc 55°C;

- HIDKHEe IpeJelnpHoe pabouee 3HadeHHE TEMIEepaTypbl OKpPYKAIOLIEro BO3/1yXa
munHyc 40°C (muayc 25°C — i WCHONHEHHS C WHAWKATOPOM JUaroHaibio 12,7 cm) 06e3
BBINAJICHNUS UHEsI U POCHI (BJIaru);

- BepxHee pabouee 3Hau€HHWE OTHOCHUTEIBLHOM BIIAXXHOCTH Bo3Ayxa He Oonee 80% mpu
temneparype (20+5) °C;

- OKpyXKarolas cpela HEB3PbIBOOIIACHAs, HE COJAep)Kallas TOKOMPOBOJALICH MbLIH,
arpecCUBHBIX Ta30B M MApOB B KOHIEHTPALMAX, Pa3pyLIAOIINX U300 U METAIIIbI;

- MECTO YCTaHOBKHM YCTPOWCTBa JOJDKHO OBITh 3aIMILEHO OT MONagaHusi OpbI3T BOABI,
MaceJ, SMYJIbCHIA, a TAKXKe OT MPSIMOT0 BO3AEHCTBHS COIHEUHOM paualiyy.

1.2.2.3  Crenens 3arps3aenus 1 mo FOCT P 51321.1-2007 — 3arpsisHeHHE OTCYTCTBYET WU
HMEETCS TOJIBKO CyXO€, HENIPOBOAIIIEE 3arpsI3HEHUE.

1.2.24 B yactu BO3AcHCTBHS (HAKTOPOB BHEIIHEH CPEIbl yCTPOWCTBO YIOBJICTBOPSICT
TpeGoBaHusAM rpymnibl Mmexanuueckoro ucnoiaHenus M40 no I'OCT 17516.1-90. ITpu sToM ypoBeHb
BUOpanMoHHBIX Harpy3ok oT 10 1o 100 I'u ¢ yckopenuem 0,7 g. YCTpoOHCTBO BBIIEPKUBAET MHOTO-
KpaTHbIE yJIapHbIe HAarPy3KH JUIUTENBHOCTHIO OT 2 710 20 MC ¢ MaKCHMaJIbHBIM YCKOpEeHUeM 3 .

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

1.2.3 ConpoTHBiIEHHE U SIEKTPUUECKask IPOUYHOCTH U3OJSAIUH

1.2.3.1 CompoTuBieHHE U30JSIMA BCEX HE3aBUCHMBIX IENeil YCTpoiicTBa, KpOMe MOPTOB
MOCIIEI0BATEIbHON CBSI3M, OTHOCUTEILHO KOpITyca M BCEX HE3aBUCHUMBIX Iiened Mexay coboil B
XOJIOHOM COCTOSIHHHU cocTaBigeT He MeHee 100 MOw.

[Ipumeuanne — XapakTEpUCTHKH M TApaMeTphl YCTPOMCTBA, NPUBOJUMBIE B TeKCTe 0e3 0coOBIX

OrOBOPOK, COOTBETCTBYIOT TeMIIEpaType okpyskaromiero Bosayxa (20£5) °C, 0THOCHTEIBHOM BIaKHOCTH 10
80 %, HoMUHAIBHOH YacToTe epeMeHHOro Toka 50 'l 1 HOMHUHAIBHOMY HAIPSHKEHUIO ONEPAaTUBHOTO TOKA.
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1.2.3.2 B coOCTOSHHHM TOCTAaBKH JJICKTPUYECKAsT HM3OJSAIUS MEXIY BCEMH HE3aBHCHMBIMU
LENsIMU YCTPOIICTBAa OTHOCUTENILHO KOpPITyca M BCEX HE3aBUCHMBIX Ieneil Mexay coloil, Kpome
MOPTOB TOCIIEJIOBATEIILHONM CBSI3M, BBIACPKUBAET 0e3 MpoOOsS W TMEPEKPBITHUS HCIBITATEIHFHOE
Hamnpspkenue 2000 B (adpexTuBHOE 3HaUEHHE) TEpeMEeHHOT0 Toka 4acToThl 50 't B Teuenue 1 MuH.
[Ipy MOBTOPHBIX HCIBITAHUSIX HAMPSHKECHUE TECTHPOBAHHMS HE JOJDKHO MpeBbImaTh 85 % OT
YKa3aHHOT'O 3HAYCHHUSI.

1.2.3.3 Dnexrpuyeckas H30JSALMS BHYTPEHHUX H3MEPUTENBHBIX W JIOTHUECKUX IIeTeH, a
Takxe 1ernei nudpoBbIX CBA3eH OTHOCUTENBHO KOPITyCa U BCEX HE3aBUCHUMBIX LieTiel Mexay coOoH,
BBIJICpP)KUBAaeT 0e3 MOBPEKICHUN HCIBITaTeNbHOE HampspkeHue 3HadueHuem 500 B (adpdexruBHOE
3HaveHue) yacToThl 50 ['11 B Teuenune 1 MuH.

1.2.4 llenn ontepaTUBHOTO MTUTAHUS

1241 Ilutanue yCTpOHCTBa B 3aBHCHUMOCTH OT HCIOJHEHHS OCYIIECTBIISIETCA OT Ilemei
OTIePaTUBHOTO MTOCTOSIHHOTO, MePEMEHHOT O, BBITIPSIMJIICHHOTO MePEMEHHOTO TOKA.
MUuKpo3JeKTpOHHAs YaCTh YCTPOUCTB raJIbBAHUYECKU OT/EJIEHA OT UCTOYHUKA OTIEPATUBHOTO TOKA.

1.2.4.2 Pabouwmii quama3oH HanpspKEHUS ONEpaTUBHOrO Toka — oT 88 mo 242 B. YposeHb
cpabaTbIBaHMsI TUCKPETHBIX BXOJIOB IpuBe/eH B 1.2.7.4.

1243 TIlpu nuTaHuM OT MCTOYHHKA ITOCTOSHHOTO HANPSDKEHHUS JOMYCKAeTCS HAIHYUE
CUHYCOHMJIaJIbHOM COCTaBIAIIEH ¢ aMIumTyaod 10 12 % OT cpenHero 3HaYeHUS W UMEIOLIEH
4acTOTY BTOPOI rapMOHUKH MIPOMBIIIIICHHONW YacTOTHI.

1.2.4.4  Tlpu BKIIOUYEHUH TEpPMHUHAJA BEIIMYMHA UMITyJIbca TOKa coctaisieT 10 A B TeueHue
1 mc.

IIpumeyanue — [l BBIIOJIHEHMS YCIIOBUS TEPMUYECKOM CTOMKOCTH PEKOMEHJIYETCSI UCIOJIb30BATh
CETCBOI aBTOMAT MHMTAHUs C OTCEUKOI He MeHee 15 A.

1245 Bpems TOTOBHOCTM YyCTpoiicTBa K paboTe Toclie TMOJaud  HAaNpsSKCHHS
OIIEpaTUBHOIO NMUTAHUS IIPU [IEPBOM BKJIFOUEHUH IIOCIIE U3MEHEHUs KOHpUrypauuu — He 6oiee 10 c,
MIPH MOCIEAYIOMNX BKIOYSHHSIX WK Iiepe3arpy3kax — He oonee 1,5 c.

1.24.6  YCTpOHCTBO COXpaHsCT 3aJaHHBIC MapaMETPhl, HAACKHOS (DYHKIMOHUPOBAHUE II0
3aJlaHHBIM aJTOPUTMaM MOCTIE MEPEPHIBOB MUTAHUSI TFO0OH JTUTETHLHOCTH.

JUTMTenbHOCTh  OJJHOKPATHBIX TIEPEPHIBOB MUTAHUS YCTPOMCTBA, C IOCIEAYIOIMIUM €ro
BOCCTAHOBJICHHEM, B YCIIOBUSX OTCYTCTBUS TPeOOBaHMI K cpabaThIBAHUIO 3aIUTHI:

- 10 500 mc — 6e3 mepe3armycka yCTpOMCTBa;

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

HpI/IMe'-IaHI/Ie - 21.]'[5[ BBITIOJTHCHHUSA YCJIOBUA IO MJIMTCIbHOCTHU OAHOKPATHBIX IEPEPBIBOB HUCIIOJIB3YCETCA
cereBoit pmIbTp. Pekomenyemslii Tum cereBoro ¢puisTpa CD-02-01 npouzsoactea OO0 «UII «Bpecnep».

1.247 KoHTakThl BBIXOJHBIX pelie TepMUHANIA HE 3aMBIKAIOTCA JIO)KHO TMPH TOoJade |
CHSITHHU HAINpPSDKEHUS ONEPATHBHOTO TIOCTOSIHHOTO TOKA C IIEPEPHIBOM JIFOO0H ITHUTEIHHOCTH.

1.24.8 KoHTakThl BBIXOJHBIX peNie TEPMHHANA HE 3aMBIKAIOTCS JIOKHO, a ammaparypa
3alIUTHl HE MOBPEXKIACTCS TPH IM0/a4e HANpsHKEHUS ONEePaTHBHOTO MOCTOSHHOTO TOKa 0OpaTHOU
MOJIIPHOCTH.

1.2.5 llenu nepeMeHHOr0 TOKA U HANPSHKEHUS

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

1.25.2 PaGounit nuana3on no memnsMm nepemeHHoro Ttoka — ot 0,01 mo 60 gy, mo Hensm
nepemenHoro HanpspkeHus — oT 0,001 mo 1,2 Uy, 1o 1iensiM nepeMenHoro Toka KUB u nernsim
noaxirouenus k [IIOH — ot 1 1o 300 MA.

1.2.5.3 llenu nepeMeHHOr0 TOKA JUTUTEIBHO BBIIEPKUBAIOT 4 |y 11 100 oy B TEueHUE 1 C.

1.25.4 Tepmuueckas CTOWKOCTh IIeTIel HamNpsHKEHUs, MOAKIIOYAeMbIX K O0OMOTKaMm
TpaHcopmaTopa HanpspKeHus1, odecrieunBaetcs npu HanpsokeHUH 1,5 Uyoy, mmatenbro 1 2,5 Uyoy —
B Teuenwue 10 c.

1.2.55 Tepmuueckas cToiikocTh 1enell mepemenHoro Toka KMB u mneneit moaximoueHust K
[IIOH obecneunBaercs npu Toke 600 MA ATUTETHHO.

1.2.5.6  OcHoBHas OTHOCHTEIbHAS IMOTPENTHOCTH U3MEPEHHS MpUBecHa B Tadymie 1.3.
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Tabnuua 1.3 — [TorpenHoCTh U3MEPEHHUs B LETIAX IEPEMEHHOT0 TOKA U HAIIPSDKEHHS

HanmenoBanue uzmepenui Junana3on ITorpemHocTs U3MEpEHNUH,
MU3MEPEHUIN %, He Ooiee

N3mepenue MEPEMEHHOTO toka | (0,01 —0,02) I,y 20
(rpancdopmatop Toka Ha HoMuHaNbHBIA | (0,02 — 0,04) Iy 10
BxoaHO# ToK 0,2, 1 mim 5 A) (0,04 — 0,07) lyon 5
(0,07 — 0,2) lyon 3
(0,2 —1,0) lyou 1

(1,0 — 60) lyon 0,2
N3mepenne nepeMeHHOT0 HaMpsHKEHUS (0,1-05B 3
05-1)B 1

(1-3)B 0,5

(3—-130)B 0,2

1.2.5.7 JlonmonmHUTENIbHAS OTHOCUTENbHAS IMOTPEIIHOCTh M3MEPEHUs TOKA M HAaIpsLKEHUS
py HM3MEHEHHH HampspbkeHust omnepatuBHoro Toka ot 0,8 mo 1,1 Uy, He mpebimmaer +1 %
OTHOCHUTEJILHO U3MEPEHUS 3HAYEHUM TP HOMUHAJIIBHOM HalpsyKEHUH ONEPAaTUBHOIO TOKA.

1.25.8 JlomonHuTenbHAasE OTHOCUTENIbHAS MOTPEIIHOCTh M3MEPEHHUS TOKAa U HAIPSHKEHUS
IpU HM3MEHEHHH TEMIIEpaTyphl OKpY)Kalolled cpeabl B Juana3oHe, ykazaHHoM B 1.2.2.2, He
npesbiinaeT + 5 % oT cpeaHero 3HaYeHus, onpeaeaéHuoro npu remmeparype (20+ 5) °C.

1.25.9 JlomonHuTenbHasl MOTPEHIHOCTh M3MEPEHUS TOKA M HANPSKEHUS MPU U3MEHEHUU
gactorel B jaumanaszone ot 0,9 go 1,1 fy, He mpeBbimaer 3 % OT CpeAHEro 3HAYCHUS,
OTIpeIeTIEHHOTO NMPY HOMUHAJIBHOMN 4acToTe.

1.2.6 llenmn MOCTOSTHHOTO TOKA M HAIIPSDKCHUS

1.2.6.1 BxoxHble IENU IOCTOSSHHOTO TOKA M HANPSHKCHUS HMMEIOT TalbBaHUYCCKYIO
Pa3BsA3KY OT BHYTPEHHUX IETIEeH C IOMOMIIBIO TATYUKOB IMOCTOSTHHOTO TOKA M HAIIPSDKCHHUS.

1.2.6.2 Pabouwuii quamna3oH 10 LEMsIM HOCTOSHHOIo Toka — ot 0,05 1o 12 A.

1.2.6.3  Pabouwuii quarna3oH 1Mo HensM nocTostHHoro HanpspkeHus — ot 0 1o 300 B.

1.2.6.4 OcHoOBHas OTHOCUTENbHAs MOTPEITHOCTh U3MEPEHU IpUBeieHa B Tabnuue 1.4.

Tabnuma 1.4 —IlorpenrHocTs U3MEPEHHS B LIETISIX MOCTOSIHHOTO TOKAa U HAPSKEHUS

HanmenoBanue nzmepenuit Jwnana3on ITorpemHocTs M3MEpEHNN,
U3MepeHui %, He bonee
W3mepenne mocTosTHHOTO TOKa (0,05-0,5) A 10
(05-12) A 2
N3mepenne noCcTOSIHHOTO HapsKEeHUS (1-10)B 20
(10—100) B 5
(100 -300) B 1

1.2.6.,5 JonomHUTENbHAS TOTPEIIHOCTh W3MEPEHUH OT CMEMICHUS HYJS MpH HU3MEHEHUH
TeMIepaTypbl OKpY)Karolleil cpelapl B aAuana3oHe, ykazaHHoM B 1.2.2.2) He mpeBbimaer £ 5 % ot
CpeHEero 3HAYEHUs, OMpeaeIeHHOTo mpu Temmeparype (20+ 5) °C.

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

1.2.7 XapakTepuCTUKU AUCKPETHBIX BXOOB

1.2.7.1 BxonaHble TUCKPETHBIE LEMU TMpEAHA3HAUEHBI i PAaOOTHl HAa TIOCTOSIHHOM H
IIepeEMEHHOM ToKe. HOMMHanpHOE 3HaYeHUE HAIPSOKEHUs BXOJHBIX CUTHAJIOB cocTasisieT 110 nmm
220 B nocTostTHHOTO/TIEpEMEHHOTO TOKa (OTPEeNIeTCs IPH 3aKa3e yCTPOUCTBRA).

1.2.7.2 Tlpu nogaye HoMuHaIbHOTO Hampsbkenus 220 (110) B BenuumHa uMmysibca TOka
cocrasisier He MeHee 30 MA B Teuenue (15-25) mc. B nanpHelemM TUCKPETHBIH BXO YCTpOICTBA C
HOMUHANBHBIM ~HampspkeHHeM 110 B motpeGnser 2,0 MA, ycTpolicTBa € HOMHHAIBHBIM
HanpsbkeHueM 220 B notpebisiet 2,5 MA.
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1.2.7.3 JnuTensHO JOMYCTUMOE HANpsOHKEHHE TUCKPETHOro Bxoja coctasiser 250 B
nepemeHHoro Toka u 300 B moctostHHOTO TOKA.

1.2.7.4 YpoBeHb HampsHKEHUS HAAEKHOTO CpaOaThIBaHHUS BXOJTHBIX TUCKPETHBIX IICTICH
yopaBieHus: ycTpoicTBa coctaBisier He Oonee 0,75 Uy, mocrosHHOTO TOKa, HE Oosiee 0,6 Uy,
MIEPEMEHHOTO TOKA.

1.2.7.5 VYpoBeHb HaNpsOKEHHS HAIEKHOTO HECpaOaThIBAHUS BXOJHBIX JIHUCKPETHBIX IIETICH
ynpaBjeHus: ycrpoiictBa coctaBisier He MeHee 0,6 Uy, nmocrossHHOro toka, He MeHee 0,45 Uy,
MIEPEeMEHHOT0 TOKa.

1.2.7.6 Bpemena cpabaTbiBaHUS U BO3BpaTa KaXIOW BXOAHOM JMCKPETHOH IEMH MOTYT
PEryJIUpOoBaThCs B IIUPOKOM JHAINa30HE.

HpI/IMe‘laHI/Ie — Ilo YMOJYaHHUKO Ha BCEX NUCKPETHBIX BXOJaX YCTAHOBJICHBI 3aJACPKKHW BPCMCHH,
paBubie 10 Mc Ha cpabaTbiBaHKE U 5 MC Ha BO3BpaT.

1.2.8 XapakTepuCTUKU AUCKPETHBIX BBIXOJIOB

1.2.8.1 KoHTaKkThl BBIXOAHBIX peJI€ C YBEIUYCHHBIM IMPOMEKYTKOM MEXKIY KOHTAKTaMH
0JIOKa MUTAHUSI UMEIOT KOMMYTAITMOHHYIO CIIOCOOHOCTH B IIEMSAX MOCTOSHHOTO TOKA HaIPsKEHUEM
220 B ¢ uHAYKTHUBHOM Harpy3koi, ¢ moctossHHOM BpeMeHu 0,05 ¢ mpu unciie KOMMyTaluii He MeHee
1000:

- na3ambikanue 40 A mmrensHocThio 0,03 ¢, 15 A mmrensHocThIO 0,3 C;

- Ha pa3mbikanue 0,25 A.

MakcuMaapbHOe KOMMYTHpPYEMOE HamnpsbkeHue TocTostHHOoro Toka — 250 B. JlnurensHO
JOMyCTUMBIN TOK — He Oonee 10 A.

JomnyckaeTcst oTkitoueHue TokoB A0 1 A HanpsbkenueM 110 230 B mocrostHHOro Toka, HO HE
6oxee 10 pa3 c unTepBaIoM He MeHee | MUH MeX Iy OTKIIOUEHUSIMU IPU PE3UCTUBHON Harpys3Ke.

CoOcTBeHHBIE BpeMeHa CpadaThIBAHUS/BO3BPATa Pelie COCTABIAIOT He Oonee 10 mc.

KommyTaiinonHast "3HOCOCTOMKOCTh KOHTaKTOB — He MeHee 10 000 nuKIOB Mpu pe3uCTUBHON
Harpyske.

[Ipumeuanne — CxemaTudeckoe H300paKeHHE BXOMIOB/BBHIXOIOB C YKa3aHHEM THIIA pele H

0003HaYEHNsI KOHTAaKTOB Pa3beMOB OJIOKa MHTaHUS, OJOKOB AMCKPETHOTO BXO/a/BBIXOAA TPHUBEICHBI B
14.1.2,14.1.3.

1.2.8.2 KommyTtaimoHHas CIOCOOHOCTh KOHTAKTOB JBYXIO3UIIMOHHOTO pene (pene
(duKcanuy KOMaH] BKIIOYCHHSI/OTKITIOUEHUS) 0Jioka mutanus coctasiseT 0,2 A mpu KOMMyTamuu
LENH MOCTOSHHOIO Toka HampspkeHueM 220 B ¢ akTMBHO-MHAYKTHBHOM Harpy3koil ¥ MOCTOSIHHOM
Bpemenu 0,007 mc.

KoHTaKThI 0MycKaloT BKIIOYEHHE 1IETH C TOKOM /10 3 A. [IIMTenbHO JONMYCTUMBIH TOK — HE
Oonee 2 A. MakcumanbHOE KOMMYTHPYEMOE HarpspKeHUe MOoCTOsTHHOTO Toka — 250 B.

CoOcTBeHHbIE BpeMeHa cpabaThIBaHKs/BO3BpaTa pejie CoCTaBisIIoT He Oonee 20 Mc.

KommyTannonHast n3HOCOCTOMKOCTh KOHTaKTOB — HE MeHee 50 000 mukIios.

1.2.8.3 KoHTakThl BBHIXOAHBIX CUTHAJIBHBIX IBYXIIONIOCHBIX pelie OJ0Ka MUTAHUS B IETSIX
MIOCTOSTHHOTO TOKa C aKTHBHOW HAarpy3KOd HMMEIOT KOMMYTAIMOHHYIO crocoOHocTh 0,6 A mpu
HanpsbkeHuu 220 B.

KoHTaKkThl AOMYyCKalOT BKJIIOYEHHUE IIETH ¢ TOKOM /10 14 A B TeueHue 4 ¢ (MpuU CKBaXKHOCTHU
10 %). MakcuMaibHOE KOMMYTHPYEMOE HampspDKeHHe NOocTossHHOro Toka — 250 B. JlnurensHo
JOITYCTHMBIN TOK — He Ooiree 8 A.

CoOcTBeHHBIE BpeMeHa cpadaTbIBaHN/BO3BpaTa COCTABIAIOT He Ooee 9 Mc.

KommyTanmoHnHasi ©3HOCOCTOMKOCTh KOHTaKTOB — HE MeHee 50 000 nHUKI0B NpH PE3UCTUBHOU
Harpyske.

1.2.84 KoHTaKTBhl BBIXOJHBIX CHTHAJIBHBIX peliec OJOKOB JUCKPETHOrO BBOJA/BHIBOAA,
JeWCTBYIOIME BO BHEIIHHME LENH MOCTOSHHOIO TOKAa C MHIYKTUBHOM HAarpy3koi, ¢ MOCTOSHHOU
Bpemenu 0,02 ¢ mpu HanpspkeHuu 10 250 B nMeroT KOMMYTallMOHHYIO CITOCOOHOCTH He MeHee 30 Bt
U KOMMYTallMOHHYIO U3HOCOCTOMKOCTh He MeHee 10000 nukios.

KOHTaKTHI OITyCKArOT MPOX0KICHIHE MUHIMAIBHOTO TOKa 5 MA mpu HanpsokeHnn 24 B.

KoHTaKThI JOMYyCKaIOT BKIIIOYEHHE LIenH ¢ TOKOM 70 10 A. JIuTensHO TOMYyCTUMBINA TOK — HE
MeHee 8 A.
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CobctBeHHOE BpeMst cpabaTbiBaHus cocTaBisieT He 6osee 10 mc, oTmyckanus — 5 mc.

1285 Jlng KoMMyTalM¥ TOKOB, NPEBBIMIAIOIINX KOMMYTAIMOHHYIO CIIOCOOHOCTH
BBIXOJHBIX pejie HEeoOXOIUMO HCIIONB30BaTh MPOMEXYyTOouHble pene. [IpoMexyrodnoe pene
UCIOJIb3YETCs TaKKe MPH HEOOXOAMMOCTH OJJHOBPEMEHHONW KOMMYTAllUN HECKOJIIBKUX HE3aBHUCHUMBIX
1enei, To eCTh Pa3MHOXKCHHS KOHTAKTOB. BBIOOp pene HEOOXOIUMO IMPOU3BOIUTH, MUCXOMAS W3
pE3yNbTUPYIOLIErO0 BpeMeHu cpabarbiBaHus. [Ipy  MCHONB30BaHMU MPOMEKYTOUHBIX — peJie
HEOOXOIMMO TPUMEHSITh HCKPOTACSAIINA KOHTYP, KOTOPBI COCTOMT W3 PE3UCTOpa M JTUOJA,
BKJIIOUEHHBIX MapaJuleJIbHO KaTYIIKE MpOMeKyTouHoro pene. [Ipumep monkitoueHus: mpuBeIeH Ha
pucyHke 1.

-Unut
+Unut

VD R ry

Brok BBoga BbiBOAa
KL

N %

Pucynok 1
ConpoTtuBieHue pe3ucTopa B HCKporacsuiei Heno4yke BbIOUpaeTcss U3 yCIOBUS
R=0,1 Rk,

rie Rk — akTHBHOE CONPOTUBIIEHUE KAaTYIIKH IPOMEXYTOUHOro peine, OM.
MoITHOCTH BRIOMpAETCS IPU YCIIOBUH KPATKOBPEMEHHOTO MPOTEKaHMs Toka (He MeHee 2 BT).
Jlvoa 1omKeH UMETh apaMeTphbl C TPOMHBIM 3a1acoM 0 TOKY U 0OpaTHOMY HalpsiKEHUIO

IVD:3 UHI/IT/R1 UVD:3 Umzm

rae lyp — MOCTOSHHBIN TOK, MPOTEKAIOIIUNA Yepe3 U0/ B MPSMOM HaIpaBJICHUH, A;
Uyp — IOCTOSIHHOE HaIpsiKEHUE, MPUIOKEHHOE K IMOy B 0OpaTHOM HarpaBiieHuH, B.

1.2.9 DnexTpoMarHuTHasE COBMECTHMOCTD

1.2.9.1 VYcTpo#cTBO coxpaHseT paboTOCIIOCOOHOCTh B (PYHKIIMOHUPOBAHUE 0€3 YXY/IIICHUS
KayecTBa BBIMOJHAEMBIX (DYHKIMHA TPHU BO3AECUCTBUU CIETYIOIUX TOMEX.

1.2.9.2  VYcrpoiicTBo YCTOMYHBO K AIEKTPOCTATHUECKUM paspsiam o
I'OCT P 51317.4.2-99 (crenenp xécTkoCTH — 4, KPUTEPHiA KauecTBa HYHKIIMOHUPOBAHHS — A).

1.2.9.3 VYcTpoiicTBO YCTOHYMBO K BO3JCHCTBHIO PaTUOYaCTOTHOTO SJIEKTPOMArHUTHOTO
noJist HanpspkeHHocThio 10 B/M mo TTOCT P 51317.4.3-2006 (creneHb kECTKOCTH — 3, KpUTEPHid
KauecTBa (YHKIIMOHUPOBAHUA — A).

1.29.4 VYcrpoiicTBO yCTOHUMBO K HAHOCEKYHJHBIM HMITyJbCHBIM  IIOME€XaM  I10
I'OCT P 51317.4.4-2007 (cteneHpb xEcTKOCTH — 4).

Kpurepuii  kauectBa  (yHKUMOHMpOBaHUS a1 (QyHKOMM  3amur — A 10
I'OCT P 51317.6.5-2006.

1.29.5 VYcTpoiicTBO yCTOHUMBO K MHKPOCEKYHIHBIM HMITYJIBCHBIM IIOMeXaM OOJbIION
SHEPrUd — UMIYJIbChl  HamNpsOKEHUs/Toka JuurensHocThio  1/50 u  6,4/16 Mkc 1o
I'OCT P 51317.4.5-99. Amniutyna HanmpspKeHHs HCIBITaTEIbHOTO HMMITYJIbCa COOTBETCTBYET I1O
cxeMe «poBoA-3eMiisi» 4 kB, mo cxeme «poBoa-npoBoa» 2 KB.

Kpurepuii  xadectBa  (yHKUMOHMpOBaHUS  Jiusi  (QyHKOMM  3amur — A 10
I'OCT P 51317.6.5-2006.
1.29.6 VYcrpoiicTBO  ycTOMYMBO K  KOHAYKTHBHBIM  IIOME€XaM,  HaBeIEHHBIM

pamMoYacTOTHBIMH ~ JJIEKTPOMAarHMUTHBIMH ~ TIOJSIMA ~ C  ypoBHeM  HampspkeHuss 10B  mo

I'OCT P 51317.4.6-99 (cTenenp xKECTKOCTU — 3, KPUTEPHIA KauecTBa (PYHKIIMOHUPOBAHUS — A).
1.29.7 VYcTpoiicTBO  yCTOWYMBO K  JHHAMHYECKAM  HM3MEHEHHUSM  HampsHKEHUS

JIEKTPONIUTAHUS B BHUJAE MPOBAIOB HANpPsHDKEHUS NHTaHUS, KPAaTKOBPEMEHHBIX IEpEphIBOB U
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HecuMMeTpun muratouiero HampspbkeHus 1no ['OCT P 51317.4.11-2007 (xpuTepuii KauecTBa
GyHKIMOHUPOBAHUSA — A).

1.2.9.8 VYcTpoiicTBO YCTOHYMBO K MOBTOPSIOIIMMCS 3aTyXalOMIMM KOJIEOaHHMSIM YacTOTOMN
I1MIm mo TOCTP51317.4.12-99 (cremenp KECTKOCTH — 3, KPUTEpPUH  KadecTBa
(GyHKIMOHUPOBAHUSA — A).

1299 VYcTpolicTBO yCTOHYMBO K KOHAYKTHBHBIM IoMexam 1pu dactote 50 ['1p ¢ ypoBHeM
HanpspkeHus 30 B pmurtensHo u 300 B kpaTtkoBpeMeHHO B TedeHHME 1 ¢ (CTENEHb kKECTKOCTH 4,
kputepuii kauectBa pynkrmonuposanus — A) mo 'OCT P 51317.4.16-2000.

1.2.9.10 VYcTpoiicTBO YCTOHYMBO K BO3ACUCTBUIO MArHUTHOTO TIOJS TMPOMBINUICHHON
4acToThl HampsbkeHHOcThi0o 100 A/M  — HempepsiBHOe MarHuTtHOe Tone;, 1000 A/m —
KpPaTKOBPEMEHHOE€ MarHuTHOE TMoje (CTemeHb IKECTKOCTM — 5, KpUTEpUM  KayecTBa
¢byaxkunonupoBanus — A) mo 'OCT P 50648-94.

1.2.9.11 VYcTpoiicTBO YCTOHYMBO K BO3JEHCTBHIO MMITYJIbCHOIO MAarHUTHOTO TMOJIA IO
I'OCT P 50649-94 (ctemeHp XKECTKOCTH — S5, KpUTEpHH KadyecTBa (PYHKIIMOHUpPOBaHHSA — A) ¢
HanpspkeHHOCThI0 1000 A/M, BO3HHMKAIOIIETO B Pe3yJIbTaTe MOJHHEBBIX Pa3psAIOB WM KOPOTKHX
3aMbIKaHUU B IEPBUYHOM CETH.

1.2.9.12 VYcTpoiicTBO yCTOMYMBO K  BO3ACHUCTBUIO  3aTYXaloIIEro KojeOaTeqbHOro
MarHMUTHOTO ToJisi HampsbkeHHocThio 100 A/M (cTemeHb KECTKOCTH — 5, KpUTEpUH KadecTBa
¢dbynkuonuposanus — A) no 'OCT P 50652-94.

1.2.9.13 VYcTpoiicTBO yCTOMYMBO K BO3JACHCTBHIO TapMOHUYECKOW  COCTaBIISIOIICH
HanpspKeHUs nuTaHus ¢ aMmntyaou a0 12 % no 'OCT P 51317.4.13-2006.

1.2.9.14 VYcTpoiicTBO YCTOHYMBO K BO3JCHCTBHIO CTYNEHYATHIX H3MEHEHUH HaNpsHKEHUS
nutaHus B mpenenax +12 % OT HOMUHAIBHOTO HANMPSHKCHUS MHUTaHHUs (CTENEHb >KECTKOCTH —
crienuanbHas, Kputepuil kauecta pyakuonupoBanus — A) mo 'OCT P 51317.4.14-2000.

1.2.9.15 YVYcTpoiicTBO yCTOWYMBO K BO3ACWUCTBUIO MYJbCALUNA HANpPSDKEHUs TUTAHUS B
npenenax +10 % oT HOMHUHATBPHOTO HANPSDKEHWS] MUTAHUS (CTETIEHb JKECTKOCTH — 3, KPUTEPHid
kayectBa pynkunornuposanus — A) mo OCT P 51317.4.17-2000.

1.2.9.16 VYcTpoicTBO YyCTOWYMBO K M3MEHEHUIO YaCTOThI HAIMPsDKEHUS MUTAHUS B Mpelenax
115 % OoT HOMUHAJIBHOM YacCTOTHI (CTENEHb KECTKOCTH — 3, KpUTEpHM KauecTBa () yHKIIMOHUPOBAHMUS
—A)no I'OCT P 51317.4.28-2000.

1.2.10 Hagexxuocts

1.2.10.1 HapéxHOCTh (QYHKIMOHHUPOBAHUS YCTPOWCTBA OOECIEYHBAETCS MPOrPaMMHO-
amnmapaTHBIMA ~ METOJJaMH C  HWCIOJBb30BAHMEM HEOOXOJMMBIX  METOJIOB  PE3epPBHPOBAHUS
BBINOJIHAEMBIX (YHKIMHA. YCTPOUCTBO MOCTOSHHO MPOU3BOAMUT CAMOJMArHOCTHKY alIapaTHOW U
MPOTPaMMHOM YacTH, KOHTPOJIMPYS TPETYCMOTPEHHBIE TPH 3TOM mHapameTpsl. llpu BBIABICHHUU
YCTOMYMBON HEMCIIPABHOCTU TEpMUHAT (POPMHUPYET CUT'HATI HEUCIIPABHOCTH C yKa3aHUEM MPUYUHBI.

1.2.10.2 CpenHuii cpok CIy)KOBI YCTPOWCTBA COCTaBJsIET HE MeHee 25 JeT Mpu YCIOBHU
MIPOBEIEHUS TPEOYEMbIX TEXHUUECKUX MEPONPUATHI MO 00CITYyKUBAHUIO.

1.2.10.3 Tloka3zaTtenem 0€30TKa3HOCTH YCTPOWCTBA 3AIMTHI SBJISETCS CPEIHsS HapaOOTKa Ha
0TKa3, cocTaBisromias He MeHee 125000 u.

1.2.10.4 Cpennee BpeMs BOCCTAaHOBIIEHUSI PAaOOTOCTIOCOOHOTO COCTOSHUS He Oosee 2 4 mpu
HAJINYUH CMEHHBIX 3JIEMEHTOB.

1.3 KoHCTPYKTHBHOE MCIIOJTHEHHE

1.3.1 KoHCTpyKTHBHOE UCTIOJIHEHUE

1.3.1.1 KOHCTpYKTHBHO TEpMHHAI TMPEICTABISAET COOOW METaUTHYeCKUH  KOPITyC
(craHmapTHYIO €BpPOKAcCeTy) C JIMIIEBOM M 3a/JHEH MaHeNlblo, BHYTPh KOTOPOW yCTaHAaBIMBAaeTCs
pa3nnyHble OJIOKH. B 3aBHCHMOCTH OT KOJIMYECTBA YCTAHABIMBAEMBIX B KacceTe OJIOKOB OHA MMEET
yeTplpe rabapurta. ['abapuTHbIE, YCTAaHOBOUYHBIE pa3Mepbl, Macca TEPMHMHAla, BHELIHHA BUA U
pacIioyio’KEHNE JIIEMEHTOB YIPABICHHWS HAa JIUICBOM ITaHENW TPUBEACHH B TPWIOKEHHUU b.
O6o3HaueHue KIEMM TNOJKIIOUYEHHS M TOPTOB CBA3M Ha 3aJHE MaHeIu MpPUBEICHbI B
ANIIB.656122.011-XXX PD2.

1.3.1.2 B cocraB TepMHHaTa BXOJAT CIeIyIOIUE OIOKHU:
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- OJIOK NMUTaHUSL,

- Omok(u) TpaHC(HOPMATOPOB,

- O5oK(M) TUCKPETHOTO BBOJIA/BBIBO/IA,

- OJIOK JIOTHKH;

- OJIOK MHIUKAIWH;

- OJIOK OOBEINHUTEILHBIN,

B 3aBucuMOCTH OT 3amIMIIIaeMOTO OOBEKTa B KACCETY BCTABISIOTCS Pa3IMYHbIC OJIOKH, TUM U
KOJINYECTBO KOTOPBIX 3aBUCUT OT TUIIOMCIIOJHEHUS TepMUHAJIA. DICKTPUIECKOE COETMHEHUE MEKIY
OJI0KaM¥ ITPOM3BOAMTCS C TIOMOIIBIO 00BEAMHUTENBHON Kpocc-TUIaThl (010Ka 00bEIMHUTEILHOTO).

1.3.1.3 Ha nuneBoit maHenu pacroiaraoTcs:

- CBETOAMOJHBIC MHAUKATOPBI;

- UHJAUKATOp JIMaroHaiabio 6,9 cM ¢ andaBUTHO-UM(POBON MHAMKALMEH WM JUArOHAJbIO
12,7 cm ¢ rpaduueckoit HHAUKAIMEH;

- KHOIIKM yIIpaBJICHUS;

- pa3pém nopra USB.

KosnnyectBO M Hannmyue CBETOAMOAOB, KHOIOK YIPABICHHUS 3aBHCUT OT THIIOMCIIOJIHEHMS
PUMEHSEMOTo 0JI0Ka MHIUKAIUH.

1.3.1.4 Ha 3agHeil maHenu ycTpOMCTBa pacmojaraloTcs KIEMMHbBIE COCTUHHUTENN OJIOKOB
Ul TOJKJIIOYEHUS BHEIIHMX Lened (M3MEepUTENbHBbIX Lenei, nenel NUTaHus, CUTHAIbHBIX,
BXOJIHBIX M BBIXOJHBIX JMCKPETHBIX LIeNel), a Takke pazbeMbl nopToB cBa3u ¢ ACY TII u Gont
(BMHT) JUIsl 3a3€MJICHHSI YCTPOMCTBA.

KnemMHBIE coeiHUTENN 00ECTIEYMBAIOT TPUCOCTUHEHNE BHEITHIX POBOJHUKOB:

- A NOJKJIIOYEHUS HM3MEpPUTENbHBIX LENeH TOKAa U HaNpspKeHUS IO0J BHHT. OJHOTO
NPOBOJIHHKA CeueHreM He MeHee | MM2. JIOMyCKaeTcs MOKITIOUCHHE ABYX OQMHAKOBBIX MPOBOIHH-
KOB CEUCHHMEM He Goee 2,5 MM? KaxIblil. PaGouce cedenue IpOBOIHUKOB COCTABISET 6 MM,

- IS TOJKJIFOYEHUS JIUCKPETHBIX IEeTel, Ierneld OnepaTuBHOTO MUTAaHUsS. OJHOTO MPOBOJI-
HuKa ceyeHueM He MeHee 0,5 MM“. Jlomyckaercsi MOAKIIOYEHHUE JBYX OJMHAKOBBIX IPOBOJHHKOB
cedenneM He Gonee 1,5 MM? KaxIbIil. Pabouee cedenne IIPOBOJHHUKOB COCTABIISIET 2,5 MM,

KoHTakTHBIE COeAMHEHUS TEPMUHAIA COOTBETCTBYIOT Kiaccy 2 o 'OCT 10434-82.

1.3.15 KoucTrpykuus TepMuHaNa 00ecreunBaeT BO3AYIIHbBIE 3a30Pbl U JUTMHY TyTH YTEUKH
MEXJy KOHTAaKTHBIMHU BBIBOJAMU T€PMMHANA M KOPIYCOM HE MEHee 3 MM IO BO3IyXy M 4 MM IO
MTOBEPXHOCTH.

1.3.16 B coorBerctBuu ¢ ['OCT P51321.1-2007 B TtepmuHaie oOecrieuyuBaeTcs
HETPEPBIBHOCTh IIETH 3alIUTHOTO 3a3eMyieHus. [Ipm 3TOM dJEKTpUYecKoe COMpPOTHBICHHE,
U3MEPEHHOE MEXIY BHHTOM JUIS 3a3eMJICHUS] TepMMHANa U JH000H 3a3eMisieMOll MeTaluIMyecKon
yacTbio, He npesbiaer 0,1 Om.

1.3.1.7 CopepxaHue [AparolieHHBIX METAIJIOB B JUOJAaX, MHMKpOCXeMax M B JPYIHX
KOMIUIEKTYIOINX U3ENUAX COOTBETCTBYET yKa3aHHBIM 3HAUCHHSM B TEXHUYECKOH JOKyMEHTAIUU
UX IPEANPUATUN-U3TOTOBUTEIIEH.

1.4 YcrpoiicTBo 1 padoTa
1.4.1 YcTpoiicTBO 1 paboTa COCTaBHBIX YacTel

1411 CrpykrypHas cxema

TepMHUHAT BBINOHEH B BHJE MPOTPAMMHUPYEMOTO JIOTHYECKOTO KOHTPOJUIEpa, MMEIOIIETO B
KayecTBe s/pa OJIOK JIOTMKH, KOTOPBIH 00ecreyrBaeT B3auMOICHCTBHE MEX/1y BCEMH BXOJSIIMMU B
cocTtaB TepMuHana 6okamu. CTpyKTypHAs cXxeMa yCTpOICTBa IPUBECHA B TIPUIIOKEHUH B.

1.4.1.2 bnok nutaHus

brok muTaHus paboTaeT Kak OT UCTOYHHWKA TIEPEMEHHOTO, TaK U OT UCTOYHHKA MTOCTOSHHOTO
Toka. VMiMeeT JBa MCIIONHEHHs B 3aBHCHMOCTH OT HampsDKeHUs onepaTtuBHoro nutanus 110 umm
220 B. OmepatuBHOE THTaHUE TEPMHUHAJA OCYIIECTBISIETCS 4yepe3 KOHTakThl X2:1, X2:2 Gnoka
nutanus. Kpome toro, 010K coep HUT 8 AUCKPETHBIX BXOJOB U 5 BBIXOJHBIX peJie, BHIBEICHHBIX Ha
pazbembl X2 u X1 coorBercTBeHHO. <«JluckperHbiii Bxom Ne8» (koHtakThl X2:17, X2:18)
peann3oBaH Kak BXOJ CHHXpOHHM3alMM. BXoabl M BBIXOAbl OJOKa NHTAHUS CXEMaTHYHO
MIPEICTAaBIICHBI HA PUCYHKE 2.
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IIpumeuanne — B UCKITIOYUTENBHBIX CIIYYasiX, €CJIH BXOJ CHHXPOHHU3AIUHA HE MPEAYCMATPUBACTCS 10
poekTy, «JnckpeTHorit Bxom Ne8» MOKHO HCIIOJIB30BaTh KaK OOBIYHBIN JUCKPETHBINA BXO/.

Tun Bbixoaa/
> BXO[a Llenb
1 _—
2 /j Penel.l
"
i /j Penel.2
5
6 j Penel.3
= (nonsapwua.)
8
9 Penel.4
10 j (nonspwua.)
11 —
12 Penel.5
3 (koHT. 11,14)
[ |
14 —— Hewucnp.
15 R (koHT. 13,16)
16 [ |
[
1
2 =80...265 Mutanve
3
4 EI (=] Bxoal.l
5
6 EI (= Bxoal.2
7
8 EI [l Bxoal.3
9
10 EI l:\': Bxoal.4
11
o EI = Bxoal.5
13
14 EI (= Bxonl.6
15
16 ﬁ: (= Bxoal.7
17 . Bxon
s ﬁ.. [ CMHXp/BXO'D'l'B

PI/ICYHOK 2— BxoaHbIe U BEIXOHBIE LIEITH 0JIOKa TUTaHUS

B 650ke nmuTaHus yCTaHOBJIEHBI 5 BBIXOAHBIX pejie:

- JIBa pejie C yBEIMUEHHBIM IIPOMEXYTKOM Mexay KoHTakTamHu (pene 1.1, pene 1.2);

- oJIHO OucrtaOunbHOe (IByXHo3unMOHHOE) pene (pene 1.3, pene 1.4 — pene ¢dukcauu
komann win P®K), koropoe ¢GUKCHUpYET TOCIEIHIO TMOJAHHYI0 KOMaHIy VYIpPaBJICHUS
BBIKJIIOUaTeneM (IOJIOKEHHE BBIKJIIOYATeNsl) M COoXpaHseT HWHQPOpPMAalUI0 TIpPH OTCYTCTBHHU
yIpaBJIeHUS U MUTAHUS;

- JIBa CUTHAJIbHBIX JABYXIIOJIIOCHBIX pelie C MepeKIoyaeMbIMU KOHTakTaMu (pene 1.5, pene
«Hewucnp.»). OnHO U3 KOTOpHIX — pene «HencnpaBHOCTE» — yNpaBiseTcss BHYTPEHHUM CHUTHAJIOM C
O6moka Jsiorukd. OHO HaxoOUTCA B CpaOOTaHHOM (TIOATSHYTOM) COCTOSHUM TpU I0JaHHOM
HanpsDKeHWW TMHTAaHWS UM HOpMallbHOM pabOoTe TepmuHana. Pene Bo3Bpamgaercs B 00ecTOYEHHOE
COCTOsIHUE (OTITYCKAETCs) MPU MOSBICHUN YCTOHYMBOI HEUCIIPABHOCTH B TEPMHUHAJIE, BBIABICHHON
CUCTEMOM CaMOJMarHOCTHKH, TMOO pU MPOoIaJaHuy MUTAaHUS TePMUHAIIA.

HpI/IMe‘laHI/Ie - XapaKTepI/ICTI/IKI/I ueneﬁ OIICPAaTUBHOI'O TOKA NPHUBCJ/ICHLI B 124, JAUCKPCTHBIX BXOIOB B
1.2.7, Berxopnbix pene B 1.2.8.

1.4.1.3  Brok JHCKPETHOTO BBOJIA/BBIBOJIA

Bbnok auckpeTHoro BBo/1a/BbIBOJja UMEET JIBA UCIIOJIHEHUS U MpeIHa3HaueH: /uid npuema 12 u
BbIIauX |2 JHUCKPETHBIX CHTHAJIOB (PUCYHOK 2 a) WM Ui mpueMa 9 W Bbmaun 12 JUCKPETHBIX
curHayioB (pucyHok 2 0). KaHasbl IUCKPETHBIX BXOJOB B 3aBUCUMOCTH OT UCIIOJHEHUS pa30OUTHI Ha
2 ranbBaHWYECKH pa3Bs3aHHbIE TPyHnbl Mo 6 KaHATOB ¢ OAHOW oOmed Toukol win Ha 4
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pa3Bsi3aHHBIC TPYMIMBI MO 2 KaHAlIa ¢ OAHOW OOIIeH TOYKOW M OJHY TPYNIy C OJHUM KaHAJIOM.
Kaxxnpiii kaHan npeaHa3sHaueH AJis MpHUeMa OJHOTO WM BbIIayl OJHOTO JUCKPETHOTO CUTHAaA.
JluckpeTHbIE BXOABI U BBIXO/IbI BEIBEACHBI Ha pazbeMbl X3...X24.
IIpumeuanune — XapaKTepUCTUKU AUCKPETHBIX BXOIOB MPHBeACHbI B 1.2.7, BRIXOAHBIX pee B 1.2.8.
KonnyectBo OJIOKOB  JUCKPETHOTO BBOJA/BBIBOAA B TEPMHHAJE 3aBHCUT OT €rO
THUIIOWCIIOTHEHUS, KOHCTPYKTHB 1/4 MOXeET conepkaTh OJIUH 010K, 1/2 — deTbipe 0j10Ka, 3/4 — mecTh
010K0B, 1/1 — onuMHHAAIATE OJIOKOB.

Twvn Bbixoaa/ Tun Bbixoga/

—&— Bxofa Llenb —&= BXoAa Llenb
1 — 1 —
2 ;‘ PeneN.1 2 PeneN.1
3 — PeneN.2 3 — PeneN.2
4 % 4 %
5 — PeneN.3 5 — PeneN.3
6 — :‘ 6 -
7 PeneN.4 7 PeneN.4
8 8
9 j PeneN.5 9 jj PeneN.5
10 ——‘ 10
11 11
12 j’ PeneN.6 12 j’ PeneN.6
= =1
14 — PeneN.7 14 — PeneN.7
15 % 15 %
16 — PeneN.8 16 — PeneN.8
17 — 17 —
18 ;‘ PeneN.9 18 ;‘ PeneN.9
I I
1 — PeneN.10 1 — PeneN.10
2 — PeneN.11 2 — PeneN.11
3 — PeneN.12 3 — PeneN.12
4 O6Lwmin 4 Oo6wmn
5 BxoaN.1 5 BxoaN.1
6 BxoaN.2 6 = BxoaN.2
7 BxoaN.3 7 O6wmn
8 =E BxogN.4 8 BxoaN.3
9 BxoaN.5 9 ﬁ: [ BxoaN.4
10 BxoaN.6 10 O6Lwmn
11 O6wwun 11 BxoaN.5
12 BxoaN.7 12 ﬁ: = BxoaN.6
13 BxoaN.8 13 O6wun
14 BxoaN.9 14 BxoaN.7
15 | AY=E | BxoaN.10 15 | AY=tT | BroaNs
16 BxoaN.11 16 Oo6wmn
17 BxoaN.12 17 - BxoaN.9
18 O6wwmit 18 ﬁ" R O6Lwwmi

a) 0)

N — nopsiakoBbiit HoMep miaThl (1 — 070K MUTaHWs)
Pucynok 3 — BXojiHbIe U BBIXOJIHBIE IIETIH OJIOKOB AUCKPETHOTO BBOIA/BBIBOJIA

1.4.1.4  bnok TpanchopmMaTopoB

brok TpaHchopMaTopoB B 3aBHCHMOCTH OT THITOWCIIOHCHHS TEPMHUHAJIA COACPXKHT o 24
MIPOMEKYTOUHBIX TpaHC(HOPMATOPOB TOKA M HampshkeHus. [lepBuuHble 0OMOTKH TpaHC()OPMATOPOB
BBIBEJICHBI COOTBETCTBEHHO Ha pa3zbeMbl XAl...XA8. Ha pa3bémsbl ycTpoiicTBa BhIBEIEHB OOMOTKH
MIPOMEKYTOUHBIX TPaHC(HOPMATOPOB TOKA JJIS MOAKIIOYEHHS K U3MEPUTEIbHBIM TOKOBBIM LIETISIM C
HOMHUHAJIbHBIM 3HaueHueM (l,0,) Tpanchopmaropa Toka 1 A u 5 A.

bnok tpanchopMaTOpoB B 3aBHCHMOCTH OT THUIOMCIOJIHEHHUS MOXET COJep’KaThb KOHTPOJIb
HampsDKEHUs Ha CTOPOHE NMPUCOETUHEHHUS OJHUM U3 JIBYX CIIOCOOOB: MUJUIMAMIIEPHBIA TOKOBBIN
anasiorosbiil Bxox (Is mmu lyey) a1 HIOH u Bxon nanpsxenus (Us umu Ug) 11 M3MEPUTENBHOTO
TH. HomuHanpHbIl TOK MuMumMamnepHoro Bxoma — 150 MA. Jlna noaxmrouenus k TH
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MPUCOCTUHEHUST MOKET MCIIONB30BaThCs BKIIIOYCHHE MWIIMAMIIEPHOTO BXOJa 4Yepe3 IIYHTOBOM
pe3ucrop.

Hnsa Bemonnenus Qynkuuit KMB wucnons3ytoress Tpu (asHBIX MWILIHAMIIEPHBIX BXO0Ja
a”HajoruuHbeIX Bxomam toka aisa [ITOH.

Bbnok TpanchopmaTopoB B 3aBUCHMOCTH OT TUIIOMCIIOJTHEHHUSI MOXKET COJIEpKaTh JBa JaTUMKa
MIOCTOSIHHOTO HANpsKEHUS W TPU JAaTYMKa MOCTOSHHOTO TOKA, MpeIHAa3HAYeHHBIX JI KOHTPOJIS
OIEPATUBHOTO HANPSHKEHUS W TOKA, M BBIIOJIHEHUS 3AIIUTHI OT JUIUTEIFHOTO MPOTEKaHUs TOKOB B
anekTpomarautax OMB, OMO1 u DMO2. OOMOTKH AaTYUKOB BHIBEACHBI HAa pa3beM XA3.

KonngectBo 06510k0B TpaHChOpPMATOPOB B TEPMUHAJIE 3aBUCHT OT €r0 THUIOMCIOIHEHHS,
KOHCTPYKTUBHI 1/4 u 1/2 MoryT cogepxatb ofauH 010k, 3/4 u 1/1 — nBa 6moka.

[Tpumeuanne — XapaKTEpUCTHKH 1IeTIel IEpEMEHHOT0 TOKa U HampsbKeHUs npuBeneHsl B 1.2.5, neneit
MIOCTOSTHHOTO TOKa M Hanpspkenus B 1.2.6.

1415 bnok noruku

brnok noruku siBiseTcs UEHTPaIbHBIM OJIOKOM M COJIEPIKUT:

- LEHTPAIbHBIN NPOLIECCOP;

- CHUTHAJIbHBIN MpoI1ieccop;

- ONEpaTUBHYIO MaMSITh;

- IMOCTOSIHHYIO MaMsITh;

- 4achl PeaJIbHOTO BPEMEHU;

- a”amoro-uudpoBod  mpeoOpaszoBarenb (MakKCUMaJIbHOE YHCIO  00padaThIBaeMbIX
AQHAJIOTOBBIX CUTHAJIOB — 24 (TIpH UCTOJIB30BaHUH OJIOKA PACIIUPEHUS aHAJIOTOBOTO);

- TopTHI cBs3M coracHo 1.4.1.7.

brnok noruku npemaHasHaueH s cOOpa M OKOHYATEIHHOW 00pabOTKU JaHHBIX aHAJOTOBBIX U
JUCKPETHBIX CHUTHAJIOB, BBIAAUM YINPABJSAIONIMX BO3JACHCTBUII Ha BBIXOJHBIE pele WU Jpyrue
YCTPOHCTBA TOCPEACTBOM IHM(PPOBBIX KaHaIOB CBs3H. K QyHKIusAM OJI0Ka TakKe OTHOCHUTCS
BEJICHUE YUeTa TEKYILIEero BpeMEHH, CHHXPOHU3AIUS C HCTOYHUKOM IJI00abHOTO BPEMEHH, 3aIUCh U
XpaHeHHE OCIIJUIOTPaMM aBapUIHBIX PEXHUMOB, MOJJICPKKa HHTep(delica 4eIoBeK — MallnHa,
CaMOJMarHOCTHKA BCEro TEPMHHAJA C MPUHATHEM pELICHUS O BBIBOAE M3 PalOTHI, oOecredyeHue
nHpopmanronHoro oomena ¢ ACY TII.

B osHepronesaBucumon  ¢iem-nmamMsATH  XpaHITCS ~ MPOTPaMMbI  3aIIMTHI,  YCTaBKU
W3MEPHUTENBHBIX OPTaHOB U KOH(HUTYpalus yCTpOHCTBA.

[To yacam peanbHOTO BpeMEHM (DUKCHPYIOT BpEeMs PETUCTPHUPYEMBIX COOBITHH. TOYHOCTBH
9acoB peabHOro BpeMeHHu cocrtaBisier + 0,3 ¢ B cyTku mpu Temreparype oT MuHyc 40 1o Tutroc
55 °C. Ilpu OTKJIIOYEHHU MUTaHUS B OJOKE JIOTMKH JUIS MUTAHUS YacOB HCIOJIb3YEeTCS PE3EpPBHBIM
HCTOYHHUK.

1.4.1.6 bBnok mHauKanuu

brnokx MHIUKAKUK COJAEPKUT CBETOAMOIbI, MHIWKATOP, KHOMKHU YIPABIEHHUS M TMOPT CBS3U
USB, koTopble pacrosiararoTcss Ha JIMICBOW MaHeau TepMuHana (mpuiokeHud B) m obpasyior
uHTepdeiic yenopek-mManmua (MUYM).

Jucniieli mHAMKaTOpa B 3aBUCUMOCTH OT MCIIOJIHEHUS COAEPXKUT ajipaBUTHO-LU(POBYIO
MH/MKALMIO: 1IeCTh CTPOK Mo 21 3HakoMmecTy (CMMBOJY) WM rpadudeckyro nHaukanuo 320x240
TOYEK.

brnox wmHaukanmm coxepxutr no 38 cBeroanonoB. Tpu cBeroaMOAa HMCHOIB3YHOTCS I
WH/IMKAIMU COCTOSTHUS TEPMUHANA, TPH CBETOINO/IA — JIJIsl HHIUKAIIA MECTHOTO YIIPaBJICHUs, 10 32
CBETO/AMO/I0B — ISl MHIUKAIIMH COCTOSIHUS 3alUThI, (PUKCUPYEMOT'0 B 3HEPTrOHE3aBUCUMBIX SUeHKax
MaMSTH ¥ COXPAHSIOLIETrocs MpU NCUE3HOBEHUU MTUTAHUS TEpMHUHAIA.

brokx maAMKAIMY COAEPKUT § KHOTIOK YIIPABICHUS, HA3HAUEHUE KOTOPHIX MIPUBEACHO B 2.4.2.

[Toprt cBsi3u USB ommcan B 1.4.1.7.

1.4.1.7 WudopmanroHHbIE TOPTHI U UHTEP(DENCHI CBA3N

14171 Csm3p ¢ ACY U cuCTeMON MOHHTOPHHTA TIOACTAHIIMH OCYIIECTBISICTCS B
COOTBETCTBHUHM CO CIEAYIOIUMHU CTaHIapTAMMU:

- |IEC 60870-5-103 «YctpoiictBa M cucTeMbl TenemexaHuku. Yacth 5. IIpoToxois
nepegaun. Pazmen 103. OOGoOmaronuii ctaHgapT no HHGOPMAIMOHHOMY HHTepdeicy s
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anmapaTypel pEICHHON 3alUThl». SIBIASETCS OTKPHITBIM  CTaHAAPTHBIM — MEXTYHAPOIHBIM
MPOTOKOJIOM OOMEHa;

- MODBUS - wnabGop cranmaproB: Modbus Application Protocol, conepxariuii
cnenudukanuo npukiaagaoro yposus u Modbus over serial line, comepkamuii cnenuduKamnuio
KaHAJTBLHOTO U (PU3UYECKOTO YPOBHEH;

- |EC 61850 — »T0 HabOp cTraHmapTOB, B KOTOPBIM BXOAAT CTaHAAPT MO OJHOPAHTOBOM
CBSI3H M CBSI3M KIIMEHT-CEPBEP, CTAHIAPT MO KOHCTPYKIMH M KOH(MUTYpAIMH TIOJICTAHIINH, CTAHIapT
[0 METOJUKE HCIBITAaHUM, CTaHIAPT SKOJOTUYECKUX TPEeOOBAHUMN, CTAaHAAPT IO MPOEKTUPOBAHMUIO.
JlaHHBIA CTaHmapT oOmpenesieT OObEKTHO-OPUEHTUPOBAHHOE MPOTrpaMMHUPOBaHKE (ITOAXOI K
aHaIM3y) JaHHBIX W cepBUCOB. CTaHAApT IMO3BOJAECT HMHTEIIEKTyalbHBIM YycTpoiicTBam (IED)
Pa3IMYHBIX MOCTABIIUKOB OOMEHHMBATHhCS HH(OpMANHe Mexay coboit, munys cuctemy ACY, u
YIIPOILIAeT €€ MPOCKTHUPOBAHHE.

CHHXpOHU3AIlMS YacOB PEAbHOTO BPEMEHU TEPMHUHAIIOB OCYIIECTBISIETCS TOCPEACTBOM
OJTHOCEKYHIHBIX uMNyJbcoB PPS (or GPS wunm moacTaHIMOHHOW CHCTEMBl CHHXPOHHM3AIWH),
IEC 60870-5-103, NTP/SNTP.

14.1.7.2 Ha nepenneri manenu nHaxomutcs mnopt USB, koropeiii mnpemHasHaueH s
MOJKIIFOUEHUsT KoMIbloTepa depe3 kabenmb USB 2.0 A-B. Uepe3 3TOT MHOPT OCYIIECTBISETCS
KOH(UTYpHUpPOBaHUE YCTPONCTBA, a TAK)KE OOHOBIIEHHE TPOrPAMMHOT0 00eCIIeueHHs YCTPONHCTRA.

14.1.7.3 Ha 3agHell maHead TEpMHUHAJIA UMEIOTCS MOPTHI CBSI3M, NPEIHA3HAYCHHBIC IS
nonkioueHus: ycrpoiictea B ACY TII. @usndeckrne uHTEpQEch MOPTOB CBSI3U, X KOJIUYECTBO U
TUII OTIPECTISIOTCS B KapTe 3aKa3a Ha KOHKPETHBII MPOEKT.

WuTerparus ycTpoucTB 3alIUTHl B CHCTEMY MOHHTOPHHTA MOJICTAHITUY (IIUHY ITOJACTAHIINN) U
ACY TII oGecnieunBaercs:

- mo craggapry |IEC 60870-5-103 win ModBus-RTU, ModBus-ASCII ¢ ucnonb3oBaHuem
IBYyX mociuenoBatenbHbIX MopToB (RS485 unu BOJIC), BeiBeneHHBIX Ha pazbembl X 13 u XT4;

- mo craugapty IEC 61850-8-1 (MMS, GOOSE) ¢ wucnonb3oBanuem Ethernet mopros
(100 Base-T uau 100 Base-F), BeiBeennbix Ha pasbembl XT1 u XT2.

B mpoekrax moacraHmmii ¢ wucnonbp3oBanueMm crapmapra |EC 61850-9-2 nHeobOxommmo
MOJKITIOYEeHUE YCTpoicTB 3ammThl K «uuppoBeiM» TT m TH. [ng 3TOoro mpeaycMOTpeHO Ba
Ethernet mopra (100 Base-T wiu 100 Base-F), BeiBenennbix Ha paszbembl XT3 u XT4, kotopsie
obOecreunBarOT MPUEM MOTOKA JAaHHBIX OT IM(poBbiXx m3MeputensHbix 1T u TH mo crangaprty
IEC 61850-9-2 (SampledValues). [TognepxuBaercs cnenudukanus IEC 61850-9-2 LE, kpome Toro,
umeetcs noanepxka IEC 61850-8-1 (GOOSE).

[Mpumeuanne — [lopTel cBsA3u uist paboThl ¢ uctonb3oBanrueM ctanaapta |IEC 61850-9-2 peanusyrotes
10 OTJETHHOMY 3aKas3y.

14174 Ha 3agHeil naHenuM MOTYT pacroiararbcs creuupuyeckue TIOpThl CBS3H,
npeaHa3HauYeHHBIE [T NCTIOIh30BAHUS B HEKOTOPBIX 3alIUTaX:

- JIBa MOCJIEJI0OBATENIbHBIX NIOPTA, BbIBeIeHHBIE Ha pa3beMbl XTS5 u XT6, npeqHasHaueHHbIE
JUTSL TUCTAHIIMOHHOM IMepeadu NaHHBIX MO NU(GPOBOMY ONTHUYECKOMY KaHAy CBSI3U IO CTaHIAPTY
IEEE C37.94 (x nmpumepy, 1711 IpoJ0abHOM U depeHInaTbHON TOKOBON 3aIlIUThI JIUHUH),

- TOPT CBSI3M Ui PabOThI C BBICOKOYACTOTHBIMH TpuemoriepenaTaukamu (XT5) pasHoro
THUIA, UCTIONB3YEMBIX B PA3IMYHBIX 3alIUTaxX (K MPUMEpPY, B BHICOKOYACTOTHBIX AU depeHnnanbHo-
(ha3HBIX 3aIIUTax, HAIPABICHHBIX BEICOKOYACTOTHBIX 3allIUTaX U 3amuTax ¢ BU-010KknpoBKOi).

TexHuueckue TaHHbIE TOPTOB MpHUBEAEHBI B Tabmuie 1.5.

Tabnuma 1.5 — Texnuueckue JaHHbIE TOPTOB

Obosaterine XTI, XT2 XT3, XT4 XT5, XT6 XT5
Ha CXeMe
Tum 100 Base-T| 100 Base-F | RS485 BOJIC BOJIC BY-mopt
Ethernet | Ethernet
Pazbém RJ 45 SC 4 xneMMbI SC SC MSTB (tuna
10T BUHT BFOC/2,5)
CxopocTb nepeaauu 1o 100 M6wut/c 1o 1 Mowut/c 1o 2,5 Mbg —
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Obosuaeiine XT1, XT2 XT3, XT4 XT5,XT6 | XT5
Ha CXeMe
MakcumansHoe pac-| 1200 2000 1200 2000 2000 10 m
CTOSHUE NIEpeayu, M
Kabenb cBsi3u «BUTAasi |ONTHYECKOE| «BUTAsA |ONTHYECKOE | ONTUYECKOE -
rnapa» BOJIOKHO rnapa» BOJIOKHO BOJIOKHO
Hanpsoxenne npo6osii 1500 — 1500 - — 2000
n3oJiannu, B, HE
MeHee
Cranpapr IEC 61850 IEC 60870-5-103, IEEE -
ModBus C37.94
[Mpumeuanmne — [lpu nanmumm yetbipex Ethernet mopTtoB mcmonb3yrorcst pazsembl XT3, XT4 npu stom
napamMeTpbl IOPTOB COOTBETCTBYIOT YKa3aHHBIM JUIs pazbeMoB XT1, XT2.

1.4.2 Oynkuum ycTponcTBa

TepMuHan BBINONHIET Bce HEOOXOAUMbIe (YHKIMU peledHON 3aIluThl, aBTOMAaTHUKH,
CHUTHAJIM3ALUN ¥ YIPaBJICHUS SHEProoOBEKTOB, a Takke (YHKIHH H3MEPEHHS, PETHUCTPAINH,
ocuuuiorpaUpoBaHuss M CBSA3M COIVIACHO 3aJI0KEHHOMY B HEro MpOrpaMMHO-aIapaTHOMY
obecneuenuto. bazosoe mporpammuoe obecneuenue (I10) ¢ momompo OUOIMOTEUHBIX (QYHKIUN
MO3BOJISIET OCYIIECTBIIATH CBSI3b MEXAy npukiaanbiM [10 u anmapaTHO# miaTgopmoil TepMHuHaIa.
[Mpuknannoe 10 ¢ momompio OubIMOTEYHBIX MOoAynel 6asoBoro [0 obecrnieunBaeT MCHONHEHUE
CXEMBI  3allUTHl, KOTOpas MPOEKTHUPYETCS TMpH TIOMOIIM HHCTPYMEHTa TpaduuecKoro
nporpamMMmupoBanus. Cxema YCIOBHO JEIUTCA Ha TMOACXeMYy HpeoOpa3oBaHUsl aHAJOTOBBIX
CHTHAJIOB, JIOTHYECKYIO CXEMYy W CXeMy KOH(HTIypalnuu M IMO3BOJISIET Pean30BaTh HEOOXOIUMBIE
BBIIICYKAa3aHHbIE  OCHOBHBIE M  JOMOJHUTENbHbIE (YHKIUU, KOTOpblE TMPHUBEACHBI B
coorBercTBytomemM ANUIB.656122.011-XXX P32 u AUI1B.656122.011-XXX. XXX P33.

Jlormdeckast cxema 3agaeTcsl Ha 3aBOJIe-U3TOTOBUTENEC M MMEET TMOKHIl alropuT™, KOTOPBIHA
MOJKET OBITh M3MEHEH JUIi KOHKPETHOTO MPOEKTa B XOJI€ MPOCKTHBIX M ITyCKOHAIAJOYHBIX paboT.
@OyHKIIMOHANbHAs JIOTHYECKash cXxeMa KOHKpPETHOro ycrpoictBa npuseneHa B ANI1B.656122.011-
XXX.XXX P33.

1421 Wsmepenus

[Togcxema mpeoOpa3oBaHUs aHAJIOTOBBIX CHUTHAIOB oOecrieuuBaeT CBsi3b ¢ Onokom AL,
WMHUIMAIN3alKI0, (UIBTPALIMIO, PAacYeT U BbIJauy pa3iIMYHBIX MU3MEPEHHBIX aHAJOTOBBIX BEJUYMH.
B mpomecce mHMIMANM3AMK TPEAYCMOTPEHA BO3MOYKHOCTh MOJCTPOWKH 3HAYCHHWH CHUTHAJIOB
BxogaHbIX TT u TH mo yrimy. B olmeMm cimyuyae, TepMHUHAT MO3BOJISET U3MEPATh M PACCUUTHIBATH
3HAYECHUs TOKOB, HANPSHKCHHUU, CONPOTHBIICHUH, MOIIHOCTH, DHEPTUIO, YaCTOTy CETH, a TaKXKe
aMIUTUTY/bI, JACUCTBYIOIIME 3Ha4deHUs, (as3bl, CUMMETpPUYHBIE U aBapUilHbIE COCTaBIISIOIINE
CHUTHAJIOB C OTOOpaK€HHMEM WX Ha JUCIUIee W BO3MOXKHOCTBIO TEpefadd 10 KaHajaM CBS3H.
WHCTpyMeHT rpaduyeckoro mporpaMMHUpPOBaHMsS Ha IE€PCOHATBHOM KOMIIbIOTEpE oO0sajgaer
HEOOXO/IMMOW MaTeMaTHKOW U pacdeTa BceX TpeOyeMbIX BENMYMH, a almapaTHas IuaTdopma
MO3BOJISICT MOJKIOYAaTh HCTOYHUKM TOKA, HAIMPSDKEHHUs] MEPEeMEHHOIO M IOCTOSHHOTO TOKa B
3aBHCUMOCTH OT TUTIOWCIIOJTHEHUS M Ha3HAYCHHS TepMUHATIA.

OCHOBHBIE TEXHMYECKHE JaHHBIE U XapaKTEPUCTUKU HM3MEPHUTEIbHBIX KaHAJIOB ONMCAHBI B
1.2.5u1.2.6.

1422 ®yuknuu P3A

B 3aBHCUMOCTH OT HCIIOJTHEHHSI B YCTPOHCTBE MOTYT OBITh peaIn30BaHbl PA3INIHbIC (DYHKITHH
P3A, ommcanue KOTOpBIX MPHUBOJMTCA B JOKYMEHTE IOJ KOHKPETHOE HCIOJHEHHE YCTpOMCTBa
AUIIB.656122.011-XXX PD2.

YcrpoiictBa 00aal0T HEOOXOJMMBIM TEpeYHEM OCHOBHBIX M pe3epBHbIX (yHkimid P3A
CUTHQJIM3AIMA W VYIOPABJICHHWS] DJIEMEHTAMH CTAHIIMH W TOJACTaHIMMA, Takux kak JIOII,
TpaHchopMaTopbl, aBTOTPAHC(HOPMATOPBI, PEAKTOPbI, T'€HEPATOpHI, IIWHBI, OLIMHOBKH, OaTapeu
CTaTUYECKUX KOHJCHCATOPOB, Pa3bEeIUHHUTEIH U IPyrue OOBEKTHI SHEPTETHKH HANpsHKeHHEM 6-
750 kB Ha OCHOBE CIeAYIONMUX OCHOBHBIX (DYHKIIHA:
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- muddepeHmanbHO-(pa3Has 3aIUTA;

- muddepeHnmanbHas TOKOBas 3alllUTa PacHpeleSIEHHBIX OOBEKTOB C HCIOJIb30BaHUEM
ONTUYECKOTO KaHalla CBA3M;

- HaIpaBJICHHAas BBICOKOYACTOTHAs 3alINTa;

- JIUCTAHIIMOHHAS 3alIUTa;

- nuddepeHmanbHas TOKOBas 3allUTa;

- TOKOBBIC 3aIlIUTHI;

- 3alllMTa ¥ aBTOMAaTHKa C KOHTPOJIEM HaMNps>KEHUS, YACTOThI U MOIIIHOCTH;

- aBTOMAaTHKa YIPaBJICHUS BBIKIIOUYATEIEM;

- aBTOMAaTHKa MOXKapOTYyUICHUS;

- OJIOKMpOBKA U YIIPaBJICHUE PA3bEAUHUTEISIMU U JIP.

Paspaboransl  HeoOxoaumble  GYHKIMM  JUIS  peaju3allid  KOMIUIEKCa  JIOKaJbHOU
IIPOTUBOABAPUIHON aBTOMATHKHU.

1.4.2.3  JIuckpeTHbIC BXObI

JluckpeTHbIE BXOIbI TMpEAHA3HAYCHBI I NpueMa U O00pabOTKM BHEIIHUX CHTHAJIOB
ornepaTuBHBIX 1eneld. OCHOBHbIE TEXHHUYECKHE JAHHBIE U XapaKTEPUCTUKH JUCKPETHBIX BXOOB
npuBeaeHb B 1.2.7.

[Tpu moMoIK CEPBUCHOTO MPOrPAMMHOTO 00ECIIEUEeHHUs OCYIIECTBIIETCS HAa3HAYCHUE BXOOB,
TO €CTh ONpejelieHHbIE BHYTPEHHUE MEepEeMEHHbIE MOTYT MOJIy4aTh CBOE JIOTUYECKOE 3HAYCHHE B
COOTBETCTBUH C COCTOSTHUEM HAa3HAYEHHOT'O JTUCKPETHOT'O BXOa.

1424 BeIxonaHsle perne

Jnst BBIIauM AMCKPETHBIX CHUTHAJIOB BO BHEIIHIOK IIEMb MPEIyCMOTPEHBI BBIXOIHBIC
3NeKTpoMarHuTHeie pene. OCHOBHBIE TEXHHUYECKHE JAHHBIE M XapaKTEPUCTHKH BBIXOTHBIX pee
onucansl B 1.2.8.

[Ipy TOMOIIM CEpPBUCHOTO MPOTPAMMHOIO OOECIEeUYeHHs] OCYIIECTBISIETCS Ha3HAUYCHUE
BBIXOJIHBIX peJie, TO €CTh TMOJIYYCHHBbIE€ B pe3yJbTaTe JOTHYECKUX NPeoOpa3oBaHUN 3HAUYCHHS
CUTHAJIOB BBIBOJISITCS Yepe3 «CyXHe» KOHTAKThl BO BHEIIHUE ONepaTHBHBIC Lienu. BeixogHoe perne
«HewncrpaBHOCTE» HE KOHQUTYPHUPYETCSL.

1.4.2.5 CseroagnomgHast MHIAKAIAS

s oToOpaskeHHsI TEKYIIErO COCTOSHHS YCTPOWCTBA Ha JIMIEBOW maHenu (mpuioxkeHue b)
npeaycMotpensl 38 cBeroauonoB, Tpu u3 kotopeix ([IMTAHWE, TECT, HEUCIIP) c
(bUKCHPOBAaHHBIM Ha3HA4YeHHEM M 35 cBeToano0B (32 cBeTo/Mo/1a OOLIero Ha3HAYCHHS U TPU JUIS
WHMKAIIUN YIIPaBJICHUS BBIKIIIOUATEIEM) C BO3MOXHOCTBIO KOH(PUTYpUPOBaHUS. PeXUMBI paboThI
CBETO/MO/IOB ONMCaHbI B Tabmuie 1.6.

Tabnuma 1.6 — PesxxuMbl paboThl CBETOIMOI0B

Hanmenosanue Pexum

Pexum paboTel ycTpoiicTBa
CBETOMONA | CBECYCHHUSA

ITMTAHUE 3eneHbll | [logaHo HanpsKeHWe MUTaHus yCTPOUCTBA

TECT KpacHbId | YCTpOMCTBO B peKMMe TECTHPOBAHHS COTNIacHO 2.5
. | OOHapykeHa yCTOMYMBAs BHYTPEHHSAS HEHCIPABHOCTH CHUCTEMOM
HEUCTIP KpaCHBIN Py M yIp p
CaMOJHUArHOCTUKH
OTK T KpacHblli | Belkmiouatens  OTKNIOYEH — (yCTaBKaMU — BBIOMpaeTcsl  IIBET,
3€JIEHBIN | MPOTUBOIOJIOKHBIN BETY cBeToanoaa BKJT)
BKITY 3eleHbld | BeIKiTrouaTenn BKJIIOUEH (ycTaBKamu BBIOMpaeTcs IIBET,
KpacHbI | MPOTHUBONOJOXKHBIN 11BeTy cBetoanona OTKII)
)KenTeld | PyuHoe aBJIEHHE BBIKIIIOYATEIIMU BKIIOUEHO
MECT YIIPY YIHOC YTIP

BBIKJIIOUCH Py‘-IHOC YIIPABJICHHUC BBIKIHOYATCIIIMU OTKJIFOUCHO

Oobi1tero KpacHbi | Pexxumpl  paboOTBl  CBETOAMOAOB TP  TIOMOIIHA  CEPBHCHOTO
Ha3HA4YeHUs> | 3esIeHbIit MPOrPaMMHOT0 OOecTieueHus

1) CBETOAMOIBI C BOIMOXKHOCTBIO KOHMDUTYPHPOBAHHS

2) CBGTOZLI/IOZLH C BO3MOXHOCTBIO KOH(l)I/IprI/IPOBaHI/ISI, Ha3HA4YCHUC CBCTOAWOAOB TIPUBCACHO JIA
TUIIOMCIIOTHCHUH C aBTOMATHUKOM YHpaBJICHUS BBIKIIHOYATCIIEM
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[Tpr momMoIM CEepBUCHOTO MPOTPAMMHOTO OOECIEUEeHUs] MPOU3BOIUTCS KOH(UTYpUPOBAHHE
CBETOAMO/IOB 00IIero HazHaueHUs (32 MBYNBETHBIX CBETOAMO/A) B JABYX pPEKHMMax CBEUCHHs Ha
pa3NUYHbIC JJOTHYECKUE CUTHAIBI. Ha KaKIblil pekUM CBEYCHHS CBETOAMOAA MOXHO 3aBECTU OJUH
JIOTHYECKUI CUTHAJI, TAKAUM 00pa3oM, MAaKCUMaJIbHOE KOJMYECTBO 3aBEJCHHBIX CUTHAJIOB 64.

MOXHO CKOHGHUTYpHpOBaTh PEXKHUMBI pabOTBHl CBETOAMOAOB OTOOPaKEHHS TOJOKECHUS
BBIKJIFOUATEIICH, KOTOPBIC HCIIOIB3YIOTCS TPU BBHIMOJTHEHUH (YHKIMHA aBTOMATUKH YIPABICHHUS
BBIKJIIOYATEJIEM.

CBeToIno/1 BKIIFOYAETCS B PEKUME MEPUOINIECCKOTO CBEUCHHS C YePEJOBAHUEM IIBETA!

- TIpY HAJUYUU CUTHAIA, MPUBSA3aHHOTO K JIBYM PEXHMaM CBEUEHHS OJHOTO CBETOAMOA
OJTHOBPEMEHHO;

- TIpU HATUYUU OOOMX CHTHAJIOB, NMPUBS3aHHBIX K Pa3HbIM pPEXHMaM CBEUCHHS OJIHOTO
CBETO/IMO/IA.

B Onoke wumeercs BO3MOXKHOCTH HMHBEPTHPOBAHUS BXOJHBIX JIOTMYECKHX CHUTHAJIOB H
(duKcalii COCTOSHHSI CBETOJMOJIAa B JHEProHe3aBUCHMMON mnamstu. [lpu momade HampsoKeHUs
MUTAHUS CBETOAMO/IbI BO3BPAILAIOTCS B COCTOSIHUE, 3a(UKCUPOBAHHOE IO OTKIIOYCHUSI.

COpoc cocTosiHus 3a(hPMKCUPOBAHHBIX CBETOJIMOJIOB MOXKET ITPOU3BOAUTHCS KHOMKON «COpocy»
Ha JIMIEBOW TMaHeNW TepMHHAJa, CUTHAJIOM Ha JWCKPETHBIM BXOJ TEpPMHHAJIA WM KOMAaHIOW U3
ABTOMATH3MPOBAHHOM CUCTEMBI YIIPABJICHUS 110 KAaHAJIAM CBSI3H.

Ha3naueHnue mnporpaMMHpyeMbIX CBETOAMOJOB OJOKa WHAMKALMU TPEJACTABICHO B
AUIIB.656122.011-XXX PD3. CocraB, HaMUMEHOBAaHHE W Ha3HAYECHHE CUTHAJIOB, BHIBOJAMMBIX Ha
CBETOJIMO/IHYIO HWHJMKAIUIO, MOTYT OBITh WM3MEHEHBI, €CJIM 3TO HEOOXOIUMO JUIsl pealu3aluu
KOHKPETHOTO MPOEKTA.

1.4.2.6 VYmnpapieHue TepMUHAIOM

Ha nuneBoit manenu, mpuiokeHue b, mpemycMOTpeHBI YeThIpe KHOMKHU IEPEMEIICHUs I10
MEHIO, JIB€ KHOIKU TOATBEPXKICHHS W OTMEHBI KOMaHI, /B¢ (YHKIIMOHAJIbHBIC KHOIKH, TPH
KOH(HUTypHUpyeMble KHOIKH, IBE W3 KOTOPBIX IpeIHa3HAYeHBI, KaK MPaBWIIO, ISl YIPaBICHHS
BBIKJIFOUATENIeM M OJHa s cOpoca curHanmusanuu. [lompoOHee Ha3HaueHHE KHOIOK
MOJIb30BATEILCKOTO NHTEpdeiica onucano B 2.4.2.

1.4.2.7  OcuumnorpagupoBanue

B cocraBe ycrpoiicTBa peann3oBaH (QYHKIIMOHAIBHBIA MOAYIH OCHIILIOTpadUpOBAHUSA
aBapUIHBIX PEXKUMOB, IPeTHA3HAYCHHBIN JIS 3aMMCH aBAPUIHOTO PEKUMA C LEIBI0 MOCIEAYIOIIEro
aHanmu3a. [Ipy MOMOIIM CEPBHUCHOTO NPOTPAMMHOTO OOECHeueHHs 3aJaloTCsi TapaMeTphl
ocumiorpaga, KoTopele npusesieHsl B Tadbaune 1.7. Bo3moxHa HacTpoiika 10 29 ycioBuil mycka
yTeM BBIOOpa IMyCKOBBIX CHTHAJIOB. [IpeIycMOTpeHO YeThIpe THIIa pekuMa IycKa Il KaKIO0Tro U3
MyCKOBBIX CHTHAJIOB, KOTOphIe MpuBeAeHbI B Tabnuie 1.8. YcTpoiicTBo GuKcHpyeT mpuduHbI MycKa,
KOTOPBIE MOTYT OBITh MMPOCMOTPEHBI KaK Yepe3 MOJIb30BaTEIbCKHI HHTEpQEiic TepMUHAaa, TaK U C
MIOMOIIBIO CEPBUCHOIO MPOTPAMMHOT0 00eCIeUeHHs.

Emkocte ocummiorpada 3aBUCHUT OT KOJIMYECTBA 3alHCHIBAEMBIX CHUTHaNOB. Kaxmas w3
OCLUJUIOTPAaMM MOXET UMETh UTUTEILHOCTh U YacTOTY AMCKPETU3allNH, yKa3aHHbIe B Tabnuie 1.7.
B ocumtorpade peanmzoBana aBromarudeckass (GpyHKIMS apXuBanuu. MakcUMaibHas CyMMapHas
JUTUTEIHHOCTh XPaHUMBIX OCHHIUIOrpaMM cocTaBisieT He MeHee 400 ¢ mpu 4acToTe TUCKPETH3AIUN
1000 T'm u we menee 200 ¢ mpu wacrore mauckperm3aruu 2000 I'm. MakcuManbHOE KOJIMYECTBO
XpaHUMBIX ocLuiiorpamMm — He 6osee 200. 3anuch OCHMIIOrpaMM OpraHM30BaHa TaKUM 00pazoMm,
9TO TIPU TIEPETIOTHEHUHM CTUPAETCsl caMasi cTapasl OCIHJUIOrpaMMa M Ha €€ MECTO 3allMChIBACTCS
HoBas. [Ipy BRIMOTHEHUH YCIOBHIA MyCKa aBTOMATHUECKH 3aMChIBAIOTCS BCE BXOAHBIC U BBIXOIHBIE
TMCKPETHBIE CHUTHAJBl M MPHYUHBI ITycKa. Tarxke oOecredmBaeTcsl 3alHcCh BCEX H3MEPSEMBIX U
BBHIOpAHHBIX PACUETHBIX BEIMYUH U J0 256 JOMONHUTENBHBIX JIOTUYECKUX CHUTHAIOB, COCTaB
KOTOPBIX 3371aeTCs IPU KOH(PUTYPUPOBAHUH JIOTHIECKOM YaCTH.
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Tabnuua 1.7 — [Mapametpsl ocuusutorpada

ITapamerp I[I/IaHaSOEI Onmcanme
(orobpaxkenue Ha MUYM) 3HAYCHUM
Bpemss  mpenpexuma | (100-5000) mc | JIMTEIBHOCTD 3alKMCH MPEAIICCTBYIONIETO PEKUMA
(TTpempexrm) mar 100 mc (10 BOBHUKHOBEHUS YCIIOBHSI ITyCKa)
Bpems  mocrpexuma | (500-5000) mc | JITMTEIBHOCTh 3allUCH IOCICABAPHIHOTO PEKUMA
(TToctpexum) mar 100 mc (mocne mporagaHus YCIOBHS ITyCKa)
MaxkcumanbHas —aau- | (1000-10000) mc | MakcuManbHas JUTUTEIIbHOCTh 3amnucu
TEJIbHOCTh pexuMa ocuwuiorpaMM. He MokeT ObITh MEHBIIE CyMMBbI
(Makc.1yiT-Tb) napametpoB «IIpeapexknm» u «IlocTpexkum»
Yacrora 1000, 2000, YactoTra BEIOOPOK CUTHAIA
4000 I'rg
Tabnuma 1.8 — Pexxumel mycka ocuusuiorpaga
Tun myckoBoro curHaia XapakTepucTuka
Curnan,  3amyckaoomui | [JIMTENBHOCT,  OCIWIOTPAMMBI  OMPEIENSeTCS  BEIIMYUMHOU

ocumwwiorpad 1o dakty | mapamerpos 3anucu «IIpeapexum» u «IlocTpexum» (pruCcyHOK 4, a)
W3MEHEHHUS CUTHAJA
Curnan,  3amyckaroomun
ocumiuiorpad mo  (dakty
BO3HHKHOBEHHS CUTHAJIA
Cwurnain, 3anyCKaromun
ocimuiorpag mo  akry
MIpoMajjaHus CUTHaJIa

Curnan,  3anyckaromuil | [IpenenbHas — JUIMTENBHOCTh  OCLMJUIOTPAMMBI  ONpeAesseTcs
ocuwiuiorpadp Ha  BCIO | BENMUYMHON mnapamerpa «Make. maT-Th». Eciu 1iauTenbsHOCTD
IPOAOJKUTEIBHOCTD IYCKOBBIX yciaoBui Oonee «Make. IMT-Th», TO 3aIlUCh
CUTHaJsa ocLUMJUIOTpaMMbl  3aBepiuaercs. llpu  mpomagaHuM — MYCKOBBIX
YCIOBHH 3alUCBIBATCSl JONOJIHMUTENBHAS OCHWILIOrpaMMa, [UIMHA
KOTOpOM  ompenensieTcs  BEIWYMHOM  IapaMeTpoB  3alMCH
«IIpeapexum» u «IlocTpe:xknm» (pucyHok 4, 6)

Anroput™m paboThl ocumiuiorpada Mmpu pasHbIX peXHMMax IMycka CXEMaTHYHO IOKa3aH Ha
pucyHKe 4.

[Ipy mosiBNEeHMM cuUrHana Mycka Mo (akTy W3MEHEHMs, BOSHUKHOBEHHUS WJIM IMpONaJaHus
CUTHajJa B IaMATh 3alACHIBACTCS IMPEAIIECTBYIOIIUNA PEKUM, IIUTEIBHOCTh KOTOPOTO 3aJaeTcs
napamerpom «llpegpesxum». Ilocie okoHuaHust mycka ocuuWiorpaga 3amuch pexUMa
IIpoJoJpKaeTcss Ha BpeMs, 3afaHHoe mapameTpoMm «llocTtpemum». J[IUTENBHOCTH 3alMCH OJHOU
OCLIMJUIOrpaMMBI OMpeiesisieTcs BeanunHoil mapameTpoB 3anucu «Ilpeapexnm» u «IlocTpeskum».

[Ipy mosiBIeHMM CUTHaja JUIMTEIBHOTO IycKa B IaMATh 3allUCBIBAETCS OCLMIUIOIPaMMa,
paBHas 1O JUIMTENbHOCTH mapameTpy «Make. AaMT-Th». [lpM JAIUTENBHOCTH peXHMA,
npeBbllIatoned napamerp «Make. JJIMT-Th» 3alMCBIBAETCS JTOMOJIHUTENbHAS OCLUILIOrpamma,
paBHas 1o JuiuTeabHOCTH cyMMe apameTpoB «IIpeape:xum» u «IlocTpexum» (pucyHok 4, 0).
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Harpy3ounsbiii ABapuiHBIN PEXKUM
PEKUM
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I
[penpexum IocTpexxum

v

[Tyck ocuumtorpaga
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v

[Tyck ocuumtorpaga

v

Makc. JIuT-Th

v
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ocumutorpammsl N+1

I[.III/ITEJH)HOCTL OCIUJIJIOrpaMMbl N

0) ATUTENBHBIN MyCcK ocuuuiorpada

Pucynoxk 4 — Anroputm paboTsl ocudsuiorpada

Beirpy3ka 3anucaHHBIX — OCLHMJUIOIpaMM  ocyluecTBisercs ¢ nomompo  ACY  wm
CIELMATIM3UPOBAHHOIO MPOrpaMMHOro obecredenus. Taxkke MMeeTcss BO3MOMXHOCTb CUUTBIBAHUS
ocmiiorpaMm 1o mpotokony FTP. [lng mpenBapuTeslbHOrO M MOCIEAYIOILEro  aHaiu3a
OCLIMJUIOIPAaMM MOJKET MCIOJIb30BaThCs (QYHKIUS OTYyYEHHUS OTYETA O 3alIMCAHHOW OCIIMIIJIOTpaMMe
C MMOMOIIBIO MTyHKTa MEHIO BBICTPBINi MPOCMOTP, B KOTOPOM COJEPKHUTCA KpaTkas HHPOpMaLus o
BpPEMEHH IYCKa, IJTUTEIbHOCTH OCIMIIJIOrPaMM, IPUYMHAX MTycKa, UCIOJIb3YEMbIX yCTaBKax U Ap.

1.4.2.8 Perucrpanus

B cocraBe yctpoiicTBa peaqv3oBaH perucTpaTop COOBITHIA, IPEeIHA3HAYCHHBIN IS (PUKCAITUN
METOK BPEMEHHM NPH M3MEHEHUH JIOTHYECKUX CUTHaoB U3 0 B 1 ¥ Hao0OpOT JUIsl MOCIEAYIOIIETo
aHayn3a rnoseAeHus 3amut, MO. TouHocTh MeTKHM BpeMeHH — 1 Mc.

MakcumanbHas eMKocTh peructpatopa cocrasiser 1000 coOwituii, coxpansemsix B I13V.
XpaHeHHe COOBITHMII OpraHM30BaHO TAaKUM O0pa3oM, YTO HpPHU MEPENOJHEHUH CTHPAETCS camoe
cTapoe COOBITHE M Ha €0 MECTO 3amuchiBaeTcs HoBoe. OOecnieunBaeTcs perucTpanus He MmeHee 256
JIOTUYECKUX CUTHAJIOB, COCTaB KOTOPBIX 33JaeTci MpH TMOMOIIM CEPBHCHOIO MPOrpPaMMHOIO
obecreyeHus.

Bce coObITHs 1 UX METKH BpeMEHHU MOTyT ObITh IpocMoTpeHsl Ha UM tepmunana.

1.4.3 Tepenaua nanusix B ACY TII

[lepeuens noanepkuBaeMbIX B TepMUHase HHTepdeiicoB cBsa3u npuseaeH B 1.4.1.7. Tlopsaok
paboTbl ¢ TepMHuHaTIOM mo HHTepdeiicam cBs3u npuseneH B AUIIBE.505500-02 31 01 «bpecnep
MuKPA. PykoBOACTBO MOJIB30BATEIS.

[Tpu momoIM CEpBUCHOTO MPOTPAMMHOTO 00ECTIEUEeHHUsI OCYIIECTBISIETCS! KOH(UTYpUPOBaHHE
KOMaH/ TMCTaHIIMOHHOTO yIpaBieHusl. MakcUMaJIbHOE YKCIIO YIPaBISIOMIMX KoMaHa — 32 mT.

[Tepeuens nmapameTpoB U coObITHI 1t iepenaun AaHHbIX B ACY TII 3aBUCUT OT BBINOJIHEHHS
KOHKPETHOTO TpoekTa ((PYHKIIMOHATIBHOW JIOTUYECKON CXEMBbI) U MCIOJIb3YeMbIX (DYHKIIMOHATBHBIX
65okoB. CTaHAapTHBINA NepeyeHb MapaMeTpoB Ui TUIOBOH (PYHKIMOHAJIBHOM JIOTHYECKON CXEMbI
dbopMupyercss Ha 3aBOJIe-M3rOTOBUTENIE HCXOA U3 Habopa (yHKUMH 3allUT, aBTOMATHKH,
UCTOJIb3yEeMbIX B TOM IPOEKTe u MIPUBOUTCS B COOTBETCTBYIOILIEM
ANIIB.656122.011-XXX.XX PO2. Beibop mapamMeTpoB M yCTaBOK, mepemaBaembix B ACY TII,
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MIPOU3BOIUTCS HA dTare BoinosHeHus npoekta B yactu ACY TII. J{ns HeTUNoBO# (yHKIIMOHATBHOM
JIOTMYECKOW CXEMBbl WJIM CXEMbl, MOJBEPrileiicsl U3MEHEHUSIM B XOJIe ITyCKOHAJIaJ0YHbIX padoT,
NepevyeHb napaMeTpoB 3aJaETcsl HETIOCPEACTBEHHO BO BpEMsl TCKOHAIAJOYHBIX paldoT.
IIpumeuanue — [lepedens nmapameTpos, nepenaBaeMbeix B ACY TII, mpegocTasisercs mo 3ampocy.
1.4.4 CepBucHoe nporpaMMHO€E 00€ecIiedeHHE

1441 IlporpammMHo-TexHuueckuil kommiekc MuKPA npennasnauen ams:

- MOHUTOPHMHIAa TEPMUHAJIOB, YCTAHOBJIEHHBIX HA SHEProOOBEKTE;

- TpoCcMOTpa W 3ajaHus (PEJaKTHPOBAHMSA) YCTABOK, (PUKCAIIMA HW3MEHEHHs YCTaBOK H
cpaBHEeHHMs (hailIoB YCTABOK;

- CUMTBIBAaHUS M MPOCMOTPAa OCHWIIOTPAaMM, OCYIIECTBJICHHS pPYYHOrOo  ITycKa
ocuuiiorpaga, U3MEHEHHs MapaMeTpoB ocLuLIorpada,

- MOHHUTOPHMHTAa CHUTHAJIOB (IIPOCMOTpa TEKYIIUX JIAHHBIX), AMATHOCTHKH KAaHAJIOB CBSI3U C
YCTpOMCTBaMUu;

- CUMTBIBAHUS M MPOCMOTPA )KypHAIa PETUCTPALIUU COOBITHIA;

- KOH(QUIypUpOBAaHMS CHUTHAJIOB Ui JUCKPETHBIX BXOJOB, BBIXOJIOB, CBETOJUOJIOB,
ocuuiutorpada, perucrpaTopa CoObITHH.

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

1.5 CpeacrTBa usMepeHnsi, HHCTPYMEHT U MPUHAIJIEKHOCTH

[lepeuenr o0OOpyHOBaHUST W CPEACTB HM3MEPEHUs, HEOOXOAMMBIX JJIS TPOBEIACHUS
JKCIUTyaTalMOHHBIX IIPOBEPOK TEpMHUHAJIA, [IpUBEACH B npuioxenuu I

22



Tepmunan 3awgumet u agmomamuxu muna « 1X 2XXX»
Pyxosoocmeo no sxcniyamayuu

2 Yka3zaHus 10 IKCIJIyaTauuu

2.1 DkenjiyaTaliioOHHbIE OTPAHUYEHUS

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

Bo3moxxHOCTE pabOThl  YCTpPOWCTBAa B YCJIOBHUSX, OTJIMYHBIX OT YyKa3aHHBIX, [OJDKHA
COTJIACOBBIBATHCS C TPEAIPHUITUEM-ACPKATEIEM TOUTMHHUKOB KOHCTPYKTOPCKON TOKyMEHTAIIUU U
C IPEANPUATUEM-U3TOTOBUTEIIEM.

2.1.2 YcnoBus dKCIUTyaTalli B YacTH BO3ACHCTBHS MEXaHUYECKHX (DAKTOPOB IOJKHBI
COOTBETCTBOBaTh TpeOoBaHusM 110 1.2.2.4.

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

2.21.1 [Ilpm okcrulyaTallud U TEXHUYECKOM OOCIY)XHBaHHHM YCTPONCTBA HEOOXOIMMO
PYKOBOJCTBOBaThCs «MeX0TpacaeBbIMU MIpaBUWJIaMU IO OXpaHe Tpyja (mpaBuiamMu 0€30IaCHOCTH)
IpU IKCIUTyaTallil 3JIEKTPOYCTaHOBOK», «[IpaBuia TEXHHMKM O€30IMaCHOCTH MpPU HKCILTyaTallUH
3JIEKTPOYCTAHOBOK MOTpeOUTENEI», a TAK)Ke TpeOOBaHUSIMU HacTosIIero PO.

2.2.1.2 MonTtax, o0CIyXKHMBaHHE M KCIUTyaTallll0 YCTPOMUCTBA pa3peuiaeTcsi MpoOU3BOAUTH
JIMIIaM, TPOIIEAIINM CIEIHATBHYIO TIOATOTOBKY.

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

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

2.2.2 BHenHuit ocMOTp

2.2.21 VYmnakoBaHHBI TEpMHHAJI IIOCTaBUTh Ha TOPU3OHTAIBHYIO ITOBEPXHOCTb,
PYKOBOJICTBYSICh MaHUIYJISILIMOHHBIM 3HAaKOM «Bepx». PacrnakoBaTh M yOennuThCS B COOTBETCTBHU
conepxumoro ¢ ANUIB.656122.011-XXX TIC.

2.2.2.2 TlpousBecTu BHELIHUI OCMOTp TepMUHAJA, YOSIUTHCSA B OTCYTCTBUM MEXaHUYECKHX
MOBPEX/ICHHU, HApYIIEHUS TOKPBITHH, KOTOPbIE MOTYT TPOHM30WTH TPU TPAHCHOPTHPOBAHUH.
[TpoBepuTh HATMUKE U LETOCTHOCTh MAPKUPOBKH.

2.2.2.3 TIlpm oOHapyXeHHH KaKHX-THOO HECOOTBETCTBHUH WM HEHWCIIPAaBHOCTEH B
000pyZI0BaHUM HEOOXOJUMO HEMEAJICHHO MOCTABUTh B U3BECTHOCTD MPEANPUATHE-U3TOTOBUTENb.

2.2.3 YcTaHOBKA U HOIKJIIOUYEHUE

2.2.3.1 TabaputHble U YCTaHOBOYHBIE pa3Mephbl MPHUBEICHBI B MpHiIokeHUH b. 3akpenuTsb
TEPMUHAII TI0O MECTY YCTaHOBKH.

2.2.3.2 TloacoeanHUTH 3a3eMIISIOIINI TPOBOAHUK cornacHo 2.2.1.4.

2.2.3.3 BbINOTHUTH MOAKIIOYCHHWE TEPMHUHAJA COTJIACHO YTBEP)KISCHHOMY TIIPOCKTY B
COOTBETCTBUM ¢ YyKazaHusaMmu Hactosmero PO u AUIIB.656122.011-XXX P32. Coeaunenue
BBITIOJIHATH IPOBOAAMHU B cooTBeTcTBHH ¢ 1.3.1.4.

2.2.4 BBOJ B 9KCILTyaTaIHIO

2.241 TepmuHam mpH TOCTaBKE 3aKa3uMKy HMMEET 3aBOJICKHE HACTPOWKH, KOTOpBIC
SBIIAIOTCS] TUMIOBBIMU. [IpH BBOJIE TepMHHATIA B AKCIUTYaTAIHIO MMPOBEPSIOTCSA €ro HACTPOUKH U MPHU
HEO0OXOIMMOCTH M3MEHEHHS TTApaMETPOB OT THITOBBIX IMPOW3BOJINUTCS UX HACTPOWKA B COOTBETCTBUU
c2.3.

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

[Tpu oTrpy3ke TepMHHAIa B COCTaBe MKada MPU HOBOM BKJIIOYCHHH IMPOBOJIAT PAOOTHI 1O
MpoBepke mKada Mo MpuiiaraeMoi SKCIUTyaTallMOHHOW JOKYMEHTAIUH.
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2.3 HacTpoiika pejakTupyeMbIX IapamMeTpPoB

2.3.1 YcrpoiicTBO  sIBIsIeTCS.  CBOOOJHO KOH(GUTYPUPYEMBIM W HWMEET HaCTpauBacMbIC
MapaMeTphl.

2.3.2 TepMuHan uMeeT ClIeayrONUe BUIbI HACTPOCK, MpUBEACHHBIC B Tabmuie 2.1. J[anHbIe
HACTPOWKHU BBOIATCS Uepe3 MOIb30BaTeILCKHU HHTEp(Eiic TepMHuHaIa.

Tabnuma 2.1 — Buabsl HacCTpoek TepMuHaa

Hacrpoiika Penaktupyemsblie mapameTpsl
[Mapametpsl pucoeanaennss | HoMuHANBHBIC 3HAUEHUSI TOKOB, HANIPSDKEHUHN M IPYTUX U3Mepsie-
obbekra (2.4.11) MBIX BEJIMYWH; ITapaMeTPhbl U3MEPHUTEIBHBIX TpaHCc(HOpMaTOpOB
[Tapametpsl cBs3U (UHTEP- Br160p npoTokoia MoayIist CBSI3U M MAapaMETPOB €ro padoThI
deiicel cBs3n) (2.4.10.1)

[Tapametpsl BpeMenu u nathl, | Jara, Bpems u UTC (MupoBoe BpeMst 4aCOBOTO TOsIca)
METO]l CHHXPOHH3AINH
(2.4.10.2, 2.4.10.3)

2.3.3 KondurypupoBanue napameTpoB, IPUBEICHHBIX B TaOIUIlEe 2.2, OCYIIECTBISIETCS Yepes3
CepBUCHOE mporpaMmHoe obecneyenue. l3meHenue ycTaBok 3amuT (2.4.7), mapaMmeTpoB
ociyuiorpada (2.4.6) u BbIOOp mapameTpoB B pekume TecthpoBanus (2.4.8) moctymHO uepes
M0JIb30BaTEIbCKUI HHTEp(EIc TepMUHATIA.

Tabmuua 2.2 —ITapameTpsl U1t KOHGUTYPUPOBAHHS

OOBEeKT HaCTPOMKHU Penaktupyemble mapameTpsl

VYcraBku 3amur BBOJI/BBIBOT 3aIITUT U BEIOOP PEKUMOB PabOTHI 3alTUT (BEIOOD
MOJIO’KEHHUS HAKJIa/I0K), BBOJI YCTABOK

AHaJIOTOBBIE BXO/JIbI Bb160p HOMUHAJIBHBIX TOKOB TpaHC(HOpMaTOpa TOKA

JIMCKpeTHbIE BXO/IbI KonnuecTBo, Ha3HaueHNe, MPUBS3KA K allllapaTHOMY BXOAY

JluckpeTHbie BBIXOIbI KonuyecTBo, Ha3HAUEeHME, MPUBSI3KA K alllIapaTHOMY BBIXOJY

CeTomoapl KonuyecTBO, Ha3HAUCHUE, PEKUM CBEUCHUS

OcmmnorpadgupoBanue [TapameTtps! ocunuiorpada, 3aaHue yCIOBUHM MycKa U PeKUMOB
paboThI, 3aJJaHUE AUCKPETHBIX U AaHAJOTOBBIX CUTHAJIOB

Perucrpanus 3ajaHue JJOTMUYEeCKUX CUTHAJIOB

TecTupoBanue [TapameTpsl ocimutorpada, 3aanue JOrMUYeCKoro CUrHasia

2.4 CTpyKTYypa nojib30BaTebCKOro MHTEepgeiica
2.4.1 Tlonb30BaTenbCKuit HHTEPGEIC

WNYM nopapazaensercs Ha 1B (PyHKIIMOHAIbHBIE YacTU: MOYJIb HHTep(elica moab30BaTeNs 1
MOJIYJIb CBETOIUOIOB.

Monyns nnTepdeiica moap3oBaTess MpeACTaBIseT cO00l ogynanpasnennoe cpedcmeo cesa3u.
OTO 03HAYaEeT, 4YTo:

- MOXET TMpOU30MTH COOBITHE, KOTOpPOE OTpakaeTcs B IYHKTaX MEHIO  JUis
nH(hOpMHUpOBaHHS oniepaTtopa o (pakTe, UMEBIIEM MECTO U TPEOYIOIIEM €r0 BMEIIATEIbCTBRA;

- OIlepaTop MOXKET BBIBECTU Ha HKpaH OIpeJleIeHHbIe HHTEPECYIOUE €r0 CBEICHUSI.

Monyne uHTEpdetica moap30BaTENsI COCTOUT M3 UHANKATOpa M KHOIIOK yripaBiieHus. Jlucrei
oroOpakaeT HMH(pOPMAIMIO O TEKYIIEM COCTOSHUM OOBEKTa YIpaBJIEHUS M CaMOro TEepMHHAIA.
OcHoBy uHTepdeiica TepMUHala COCTABISIET MEHIO, UMEIOIIee CTPYKTYpY JAepeBa, HaBHUTAIHS IO
KOTOPOMY IMPOM3BOAMUTCS KHONKAMHM yrpaBiieHusi. KHONKM MOTyT MMeTh paziIMuHOE Ha3HAYEeHUE B
3aBHCHUMOCTH OT TTOJIOKEHUS B CTPYKTYpPE MEHIO B MOMEHT HCTIOJIH30BAHUS.

CBeToMOIHBI MOYSb MHAMKAMK UMeeT 70 38 cBeToanonoB. Kaxplii cBETOANON MUMEeT
HAaMECHOBAaHHME Ha JIMIIEBOM TAaHETN B COOTBETCTBUM C BHYTPEHHHM Ha3Ha4eHHEM. PeXHUMBI
CBEUEHHS CBETOJIMOJIOB MpuBeeHbI B 1.4.2.5.
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2.4.2 Ha3HayeHue KHOIIOK YIIPaBICHUS

Knonka «C» (Cancel) umeer 1Be ocCHOBHBIE (DYHKIIHHU:

- oTMeHa Jit000i1 onepanuy B JUaIOTOBOM OKHE;

- BBIXOJ M3 TEKYLIET0 peXuMa UM Iepexo]] Ha 0oJiee BBICOKUN YPOBEHD JIEpEBa MEHIO.

Knomnka «E» (Enter) BoimonHseT cienyronme ¢yHKINN:

- BXOJl B MCHIO 00Jiee HU3KOTO YPOBHS, YKa3aHHOE KypCOPOM;

- BbINOJIHEHHE, KHOIKA MOTBEP>KaeT BBHIIIOJHEHUE ICHCTBUS, YKa3aHHOTO Ha JIUCILIEE;

- NOJATBep:KJAeHHUe BBOJIA YNCIOBBIX 3HAUYCHUN U BHIOOPA DJIEMEHTA CIIHUCKA;

- mepexoj B peXHUM OBICTPOrO pelaKTUPOBAHUS TAPAMETPOB.

Kuomnku «BsieBo» () u «BinpaBo» (P>) mpou3BoOIsiT:

- OpICTpO€ mepeABM)KEHHE Kypcopa (depe3 4YeThlpe MyHKTa WJIM B KOHEI[ CTPaHUIbI) IO
IIyHKTaM MEHIO Ha O/IHOM YPOBHE;

- I[epeMelleHue Kypcopa B TOPHU30HTAJIBHOM HAMpaBICHUM B PEXKUME PEIaKTHUPOBAHUS
[1apaMeTPOB JUIsl CMEHbI AKTUBHOT'O 3HAKOMECTA.

Kuonku «Bepx» (A) u «Buus» (V) uMeroT yeTsipe OyHKIHH:

- I[epeIBHKEHHUE Kypcopa BBEPX, BHU3 10 IIYHKTAaM TEKYILEr0 MEHIO Ha OJJHOM YpPOBHE;

- BBIOOpP BapUaHTOB MOATBEPKACHUS B TUAIOTOBOM OKHE;

- HU3MCEHEHME 3HAUEHUs NapaMeTpa B PeKUME PEelaKTUPOBAHMUS;

- MePEeKIIYCHUE MEX Ty HHPOPMAITMOHHBIMA OKHAMHU PEKUMA OXKHUTAHHUS .

Knonka «F1» mpennasHaueHa JUisi MpOCMOTpa CIPaBOYHOW HMHGOPMALUK MO MYHKTY MEHIO
YeraBku u Texymmii pexxum noayyeHuss ”HGopMauy 00 ONMCAaHUU YCTAaBKH UJIM CUTHAJIA.

Knonka «F2» mpennazHadeHa s OBICTPOro Imepexofa M3 SKpaHa PeKuUMa OXUIAHHUS B
COOTBETCTBYIOILIEE MEHIO U PEXUM PACIIMPEHHOTO PEAAKTUPOBAHUSI.

Haznauenne knomok «BKJI», «OTKJI» u «CBPOC» onpenensercs ¢GyHKIHOHATBLHOU
nornueckor cxemon. Knonku «BKJD», «OTKJI» npeanazHaueHsl, Kak MPaBUIIO, I YIIPaBICHUS
KOMMYTallMOHHBIM oOopynoBaHueMm (Beikitouarenem). Knonka «CBPOC» mnpennazHadeHa, Kak
IpaBUJIo, JUIsl cOpoca CUTHAIM3AUU TEPMUHAIA.

HpHMeanHe — (DYHKI_II/II/I KHOITIOK HpI/IBeI[eHBI JJIA O,Z[HOKpaTHOFO X HaXaTus.
2.4.3 Pexxum oxxuganust

[Tocre BkIItOUEHHS TepMUHAJIA T10JIb30BATENILCKUI MHTEp(ENC MepexouT B PEKUM OKUIAHUS.
B sToMm pexxnmMe Ha nuciiiee TepMUHalIa IOOYEPEAHO NEPEKIIIOYAIOTCs AKPaHbl, COepKallne:

- uHpOpPMALMIO O 3amucsAX ocuuiiorpada: HoMep MOocielHed 3amMcH, JaTa U BpeMms
3aMnycy, IPUYNHBI yCKa;

- UHPOPMALMIO O MOCIETHUX COOBITHSX: KOPOTKOE HAaUMEHOBAaHHE CHUTHAJIa, COCTOSHHE
(«O» unu «1»), nata u Bpems coObITHUS;

- uHpopmauuio o HeucnpaBHocTsax: «BHUMAHHE!!! OIINUBKA!», onucanue
HEUCIPAaBHOCTH,

- UH(OPMALUIO O TEKYIIUX BEINYMHAX.

DKpaHbl OTOOpa)kaeTcsi TOJBKO TIPH HAJIUYUM COOTBETCTBEHHO 3amuced, COOBITHH,
HEHUCIIPaBHOCTEH, BBHIOpaHHBIX BeAMUYUH. IIpM MX OTCYTCTBHM 3KpaHbl He OTOOpa)kaercsi. DKpaH,
coJiepKalMii MHPOpPMAIMI0 O HEHUCIPABHOCTAX, HMEET NPUOPUTET, B Cilydae OOHapy>KEHUs
HEHUCIIPaBHOCTH — OTOOPAXKAETCs TOJIBKO 3TOT HKPAH.

Ha kaxxnom skpaHe B BepxHel yacTu oToOpakaeTcsi JaTa, Bpemsi, HOMep aKTHBHOM TIpyMIIbl
yCTaBOK («AKTHBHAs TPYIIAY).

Jucnneit nHaAMKaTopa NepeXoauT B HEAKTUBHOE COCTOSIHHE, €CIIM B T€YEHHE 2,5 MUH €ro He
UCIIOJIb30BaTh, INPU OSTOM DHKpaH TacCHET M NEPEXOJUT B AKTHUBHBIM pPEXKUM NpPU HaKaTUU
T10JIb30BaTEJIEM JIF00O0M 13 KHOIOK yIPaBJICHHUS.

[Tonp3oBarenbekuii UHTEp(EHC MEePexXOoaUT B PEXUM OXKHMJIAHHUS uYepe3 5 MUH OTCYTCTBHSA
yIpaBieHUs! KHOIKaMHU.

2.4.4 MeH10 1I0JTb30BaTEIbCKOT0 HHTEpdeiica

OCHOBHBIM CpPEJICTBOM YIIpaBjieHUs] pabOTON TepMHHala M MOJTY4YeHHs] MHPOpPMAIUH O €ro
COCTOSIHUM SIBJISIETCS MEHIO.
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[Tepexo/1 B IITaBHOE MEHIO U3 PEXKHUMa 0KUIaHHsI OCYIICCTRIISICTCS HaKaTHeM KHOTIKH «Ex».

['71aBHOE MEHIO, BKITIOYACT CIICAYIOIINE MyHKTHI:

- Tekyuwmii pexum (2.4.5);

- ocuumrorpad (2.4.6);

- ycraBku (2.4.7)

- tecrupoBanue (2.4.8);

- nuar”octuka (2.4.9);

- macrpoiiku (2.4.10)

- uHpopmanus (2.4.11).

CocTtaB MEHIO HU)KECTOSIIIIETO YPOBHS 3aBUCHT OT TEKYIIETO COCTOSHHS TEPMHUHANA, & IOTOMY
HEKOTOPBIC €r0 MyHKTBI MOTYT OBITh HEAOCTYIHBL. AKTHBHOE COCTOSIHUE MCHIO WHIUIMPYETCS B
BEpXHEH CTPOKE IKpaHa (Harmpumep, «Y CTaBKU»).

B MeHIO pa3auyarTCs HECKOIBKO BUIOB IKPAHOB:

- CIIMCOK C BBIOOPOM (OOJIBIIMHCTBO MEHIO): TEKYIIHHA BHIOOP MOJACBEUYMBACTCS KYpPCOPOM
B JICBO# 4aCTH 9KpaHa, BO3MOXEH MEPEX0/] BO BIOKCHHOE MCHIO;

- cmucok 0e3 BbBIOOpA (MHIMKALKMS HEU3MCHSEMBIX [ApaMETPOB): Kypcop Ha SKpaHe
OTCYTCTBYET;

- JHAJIOr0BOE€ OKHO (3arpoc Ha BBIIOJIHEHHE JCUCTBHSA): Kypcopa HET; Ha3HAuYeHHEe KHOIMOK
YIIPABJICHHUS OMPEICIIACTCS Ha SKPaHe.

Ecnu B MEHIO CONEPXHUTCS OOJBbIIEC MYHKTOB, Y€M IMOMENIACTCS Ha JKpaHe, TO B JIEBOM
BEPXHEM YIJIy HHIMIUPYIOTCS CUMBOJIBI «1», «J», «|» CTPOKH MPOKPYTKH.

2.4.5 Texyuuit pexum

B Menio Tekyuuii pe:um mosib30BaTelb MOXKET MPOCMOTPETh TEKYIIHE 3HAUYEHUS BEITMYUH
AQHAJIOTOBBIX U JIOTUYECKUX CUTHAJIOB. JTO MEHIO siBJIsfieTcsl KOHPUrypupyembiM. COCTaB TyHKTOB
JTAHHOTO MEHIO B 3aBOJICKOM HAaCTPOWKE 3aBUCHUT OT THUIOUCIIOJHEHUS TEpPMUHAJA U, KaK MPaBHIIO,
MOJKET COJIEP)KaTh HIKE IPUBEICHHBIC TYHKTHI.

245.1 AHanoroBble CUTHAJBI

24511 B meHo AHaJOroBble COACPKHUTCS MH(OpPMAIUS O NMEPBUYHBIX U BTOPUYHBIX
M3MEpPEHHBIX BEMYMHAX MEePBBIX TAPMOHUK (Pa3HBIX TOKOB U HAIMPsHKEHUN HOMHHAJIBHOW YacTOTHI,
WX CHMMETPHUYHBIX COCTABIISIONINX.

B 3aBucumMoCTH OT THMOMCHONHEHUS TepMUHaNa cofepxutcs uHpopmarus o Toke [HIOH I,
HampspkeHuu — npucoeAauHeHuss Us, HampsOKeHWM — TeNe  Pa3sOMKHYTOrO — TPEyroJIbHHUKa
tpancdopmaropa HanpsvkeHus U, (Upn), Uk (Uuk), Ug (Upk), H3MEpEHHOM KM PAaCUue€THOM TOKE
HyJIeBOH mocnenoBarenbHOCTH lp, a Takke o mocrosHHbIX Tokax 11, 12, 13 u mocTosHHBIX
Hanpsokenusax Ul, U2 OMO1, DMB u DMO2. Hanpsokenus Up u Uy SBISIOTCS U3MEPSIEMBIMH,
Hanpspkenne Uy Berumcisiercs kak ux cymma Ug=U,+Uy. Bo BTOpuuHBIX BenmnumHax curHai g
npencraniset codoit Tok IIIOH, B mepBUYHBIX BeTUYHMHAX |s — HaNpshKeHUE TPUCOSAMHEHHUS.

Orobpaxkaemas uH(popmaIius 00 aHAJTIOTOBBIX BEIMYMHAX ompesenseTcs 3anoxkeHHbm [10 u
He SABJISETCs 00IIeH A BCeX TEPMUHAIIOB.

[TokazaHus TIEepeMEHHBIX TOKOB M HaNpsyKeHUN oToOpakaioTcs B MOJSIpHOM  (dopme
(meficTByroliee 3HAUYEHHWE BEMUYHMHBI W Yroy ciBura (a3, MpUBEICHHBIA K BEKTOPY HANPsKEHUS
¢azer A). IlokazaHus TOCTOSHHBIX TOKOB M HamNpsOKEHUH OTOOpaxaroTcsi B JIEHCTBYIOIIMX
3HAYEHUSX BETUYHHBI.

245.1.2 Yacrora

TepMyHAT HEMPEPHIBHO CIEAUT 332 YaCTOTOW CETH, €CIM Takas BO3MOXXHOCTh WUMEETCS, W
VWHJMLUPYET ee B MeHI0 YacTora.

2.45.1.3 MomHocTH

Mento MOIHOCTH TPEICTABIISAET TICPBUYHBIC aKTHBHBIC U PEAKTUBHBIC MOIIHOCTH ((a3HbIe 1
CYMMapHBbI€), POTEKAaIOIINe B TMHUH (TpaHc(HOpMaTOpe), U KOIPPHUIMEHT MOIIHOCTH (COS().

2.45.1.4 ConpoTuBneHHs

B menro ConmpoTHBjIeHHSI TIOJIH30BaTEIb MOXKET MPOCMOTPETH MEPBUYHBIE U BTOPUYHBIC
3HaueHUs (a3HBIX W MEXAy(Pa3HbIX TEKYIIMX COMPOTHBICHUH, a TakKkKe COMPOTHBIICHUS
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CUMMETPUYHBIX COCTABJISIOIIUX, U3MEPSIeMbIX TepMUHAIOM. OHHM MPEACTABISIIOTCA B MOJIIPHOMN
dopme (Moayas B OM, apryMeHT B Tpaaycax).

2.4.5.2  JIuarHOCTHKA BBIKIIOYATEIIS

Mento /luarH. BbIKJIIOYATesl TpEAHA3HAUYEHO Mg OToOpakeHUs HHQOpMAIMH O
KOHTPOJINPYEMOM BBIKJIFOYATEJIE.

B menio Bpemsi oTkiI04eHUs1 cofepXUTCs MHPoOpManusi O AaTe U BpEeMEHax IOCIEeIHEro
OTKJTFOUEHUS BBIKITFOUATEIS IS KaxXI0H a3kl (B MC).

B menio Toku OTK/IH0OYeHHSI COACPKUTCS HHPOPMAIMSA O TOKaX IMOCIEIHEro OTKIIOYEHUS
BBIKJTIOYATETIS IS Kax a0 ¢asbl (KA).

B Menio CocTosiHue BBIKJI. COJIEPIKUTCS CleayoIas nHOpMaLus:

- Pec. Mex. — ocTaBIIMIICS MEXaHUYECKHI PECypC BBIKIOUATEN s (B MPOLICHTAX);

- Pec. mex. — ocTaBiieecs KOJIMYECTBO LIMKJIOB MEXaHUYECKOM CTOMKOCTH;

- N oTKJI. — KOJTUYECTBO MPOU3BEACHHBIX OTKIIOUCHHUIA;

- Pec. koM. A — ocTaBIIMIiCS KOMMYTAIMOHHBIA pecypc ¢. A BbIKIOYaTes (B MPOICHTAX);

- Pec. xom.B — ocraBumiics komMmyTanuoHHbli pecype ¢. B Beikitouarens (B npoueHTax);

- Pec. xom. C — ocraBimiicss KOMMyTalMoHHbIH pecypc ¢. C Bbikitodaresns (B MpOIEHTAX);

- COpocuTh COCTOSIHME 337a€T COCTOSIHUE BBIKIIOYATEIS B 3HAYEHUS IO YMOJYAHMIO:
BOCCTAHABIIMBAET 3HAYCHHUS 10 MAKCUMAIIbHOTO OCTaTOYHOTO PECYpCa;

- IIpo¢. peMOHT OOHYNISET CUETYMK 4YHUCIA OTKIIOYEHHUH U1 MPOPHIAKTHYECKOTO
pEMOHTA.

[Tonb30BaTenb  MOXKET  CKOPPEKTHPOBATh  OCTAaTOYHBIH  KOMMYTAIlMOHHBIH  pecypc
BBIKJTIOYATENS IS KKIoW (a3el B OTHEIBHOCTH, a TaKKe 3aJaTh OCTATOYHBIM MEXaHWYECKHUU
pecypc. Bribop Hy»)HOro mapameTpa KHONKON «E» mepeBoaut mosb3oBaress B GyHKIUIO 3aJaHUSL
3Ha4YeHus napaMerpa. Jlajee mosp30BaTenio OyaeT MPEAIoKEHO BBECTH HOBOE 3HAUYECHHUE JaHHOTO
napametpa. [loaTBepxaeHne BBOAA OCYIIECTBIAETCA KHOMKON «E».

B menro Bpemsi BKIIWOYEHHS] COACPXKHUTCS HHGPOpPMAIUS O JaTe W BPEMEHH IOCIECIHETO
BKJIFOUEHUS BBIKITIOYATEIISI.

2.45.3  JIuckpeTHBIC CUTHAJIBI

B Mento /luckpeTHble MpeICTaBICHBl AUCKPETHBIE CUTHANBI, OObEIUHEHHBIE B TPYIIHI 1O
BXOJIHBIM M BBIXOJHBIM CHUTHaJIaM: BxoaHble 1 BbixoaHble. Kaxaplil CUTHAI ONUCHIBAETCS CBOUM
HAaUMEHOBAHHEM U TEKYIIUM 3HaueHHeM (Jorudeckas «1» uimu «0»).

[Mpumeuanne — HoMep curHana Juisi KOHTPOJIEHOTO BBIXOa COOTBETCTBYET aIpECHOMY O003HAUCHHIO
cUrHasa Ha GyHKIIMOHALHOHM JIOTHUYECKON cCXeMe.

2.4.6 Ocuunnorpag

JlaHHOE MEHIO MCIOJIB3YETCs AJIs BbIBOJA HA SKpaH MH(OpMAIUK, 3aMCaHHONH TEPMUHAIIOM O
MOCIIEAHUX AaHOPMAJIbHBIX peXuMax. Bce ocumiorpaMMbl, perucTpUpyEMble TEPMHUHAIIOM,
XpaHATCS B DHEPrOHE3aBHCHMOM BHYTPEHHEM mnamsaTu. JlocTynm K HHUM IpPOM3BOAMUTCA 4Yepes
BHEUIHUI KOMITBIOTEP WM Yepe3 aBTOMAaTU3UPOBAHHYIO CUCTEMY YIIPaBJIEHUsS U cOOpa JaHHbBIX.

Mento Ocrniorpag coaepKuT caelyronue MyHKThI:

- Cnucok 3anuceii — oToOpaxxeHre HHGpopMay 00 OCHMIIIONPaMMax U UX KOJINYECTBE;

- Crepersb Bce — ylaJIeHUE U3 TAMATH BCEX OCLUIIOTPAMM;

- Pyumnoii nyck — pyuHoii myck ocuusuiorpada (tpedyer noaTBepKIACHMS);

- ITapameTpbl — MPOCMOTp MapaMeTpoB ocLLIOrpada.

2.4.6.1 TIIpocmortp

B menio Cnucok 3amuceil IMOJIB30BATENIO NpeaiiaraeTcs BbIOpaTh OCHMIUIOTPAMMY JUIS
nmpocmotpa. Ha »dkpaHe orToOpakaioTcsi HOMeEpa TMPEAbIAYIIeH, TEKyIedW | Cleayrouen
OCLIMJIJIOTpaMM B CIIMCKe, a Takke gara u Bpems (B ¢opmare YU.MM.CC.XXX, roae XXX —
MUJUIMCEKYH/IbI), NJTUTEIBHOCTh 3allMCH, KPAaTKOE€ HaMMEHOBaHUE CUTHAJA, MHUIIMHPOBABIIETO MyCK
TEKylleld ocuwuiorpaMMbl. llepemenieHne Mo CHHUCKy HPOU3BOAUTCS KHONKAMHU YIIPaBJICHUSA
«BneBo» u «Brpasoy.

Bri6op HyXHOH ocrmiorpaMmbl KHONKOM «E» mepeBoAUT Moib30BaTeNss Ha CIeIyHOMUi
YPOBEHBb MEHIO, COICpIKAITNI TTOAPOOHYI0 HHPOPMAIIUIO O 3aITUCH:

- IIpM4uHBI MycKa — CIIMCOK CUTHAJIOB, MHUIIMMPOBABIINX 3alIUCh OCLIMIIIIOIPAMMBI;
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- CoObITHS — CIIUCOK COOBITHIA, 3aPETUCTPUPOBAHHBIX TEPMUHAIIOM;

- Creperb — yhajicHHE W3 BHYTPEHHEW MaMATH TEPMHUHAIA TEKYIIETro cOOBITHs (Tpedyer
MOATBEPKICHUS ).

2.4.6.2 YnpaneHue BceX OCHUIIOTPAMM

Bo BHyTpeHHEN 3HEPrOHE3aBHUCHMOW ITaMATH TEPMHUHAIA BBIAEICHO MECTO Uil XPaHEHUS.
[Ipu 3amonHeHUM MaMATH NPUMEHSETCA «IPUHLIMII odepeau» (HOBas OCLMIUIOrpaMMa 3aMeliaer
camyrlo paHHIO). MeHto Crteperb Bce (C NMOATBEPkKACHUEM) IO3BOJIAET OUYUCTUTh BHYTPEHHIOIO
amsTh, HaIpUMep, P IMPOBEIEHUH TyCKO-HAJIAaJ04HbIX pab0T WM HACTpPOMKe TepMHUHANA, KOTAa
uHpOpManKs He UMEET 3HAYCHUS IS TIEPCOHAJIA TTOC)Ie KPATKOBPEMEHHOT'O UCIIOJIb30BaHMUSL.

Oynkuus Creperb Bee J0JDKHA UCIOIB30BATHCA C OCTOPOKHOCTBIO, IIOCKOJIBKY IPUBOJUT K
HEOOpaTUMOH MOTepe TaHHBIX 000 BCEX MPEABIIYIINX aHOPMAJIbHBIX PEKUMAX B SHEPrOCUCTEME.

2.4.6.3  Pyunoii myck

2464 Menio PyyHoll mycK HMCHONb3yeTCS JJsl BBINOJHEHHS NPUHYIUTEIBHON 3aluCH,
MHULMHAPYET MIHOBEHHOE (DOPMHUPOBAHHE OCLMIUIOTPaMMBbl pexuMa. ITa (QYHKLIHS UCIONb3YyeTcs
JUISL TIOJYYEHUSI MOMEHTAJIBHOTO «CHUMKA) COCTOSIHUSL KOHTPOJIUPYEMOTO OOBEKTA.

2.4.6.,5 [Ilapamerpsl

B wmenro IMapamerpsl comepxutrcs mHboOpMamus O mapamerpax (QyHKIHH ociuniorpada
TepMHUHAIA:

- Make. AUT-Th — MaKCUMaJIbHAs JUIMTEIBHOCTD 3aIIUCH OCLIMIUIOTPAMMBI, MC;

- IlocTpexum — JUIMTENBHOCTb 3allMCHU IOCJIEAaBAPUMHOIO pekuMa (mocie MNponajaHus
YCJIOBUH IyCKa), MC;

- IlpeapexuM — UIMTEIBHOCTh 3aIMCH IPENaBapUHOrO pekuMa (IO BO3HUKHOBEHUS
YCJIOBUH IyCKa), MC;

- Yacr. AucKp. — yacToTa BEIOOPOK CUTHATIA.

PepaktupoBanue napamMeTpoB GyHKIUHU ocHuuIorpada MoxxHO mpou3BoanTs uepes MUKPA.

2.4.7 YcraBku

MeHio YceTaBKHM HCIONB3YeTCS [UIsl MMPOCMOTpPa M PENaKTHPOBAHHS IMapamMeTpoB (DyHKUUN
3aIUThI, UMEIONINXCS B TEPMHUHAJIE, H BEIOOpPA PEKUMOB ero padoTsl. TepMUHAT MOXKET UMETh 10
[IeCTHAIIATH TPYII YCTaBOK, OJHA U3 KOTOPBIX SIBISETCS aKTHMBHOW. Homep akTMBHOW TpymIbl
WHIUIAPYETCS HA DKPAHE B PEKUME OKUAHUS U B TIIABHOM MEHIO.

24.71 TIIpocmoTpeThb

B wmenro IIpocMoTpeTh MONTB30BATENIhb MOXKET MPOCMOTPETh TEKYIIME 3HAUCHUS YCTaBOK,
3HauYEHUH TalilMepOB, COCTOSHUS (TIOJOXKEHHS ) HAKIAI0K.

24.7.2 PenmaktupoBartb

Jns penakThpoBaHHMS TapaMeTpPOB HYXKHO BOWTH B MeHIO PenakrupoBarth, BbIOpaTh
aKTUBHYIO TPYIIYy ¥ YCTaBKY. BeIOOp HYKXKHOTO TapaMeTpa KHOIKOH «E» mepeBoauT moias3oBaTes
B PEKMM M3MEHEHHUs 3HaueHUs mapameTpa. [loaTBepkaeHne BBOIa OCYIIECTBIISETCS KHOMKOW «E».

[Tocne m3MeHeHHs] YCTaBKM HEOOXOIMMO BBINTH W3 MEHIO, ITOCIIE Yero OyAeT MpeIoKeHO
COXpaHEHUE BBEJICHHBIX H3MEHEHUIA.

PenaxktupoBanue MmapamMeTpoB TakKe MOKHO TIPOU3BOJUTH TMPH TOMOIIMA CEPBUCHOTO
MIPOrPaMMHOTO OOECTICUEHUSI.

2.4.7.3  AKTHBHPOBaTh

Jns BbIOOpa (M3MEHEHWs) AaKTUBHOW TPYMNbl YyCTaBOK, HEOOXOAMMO BOWTH B MEHIO
AKTHBHUPOBATH U yKa3aTh HY)XHYIO TPYMITy U3 CHcKa. Jlajee mob30BaTeo OyAeT MpesiosKeHO
BBECTHU MApPOJIh C [EIbI0 BCTYIUICHHS B CUITy TPOU3BEICHHBIX U3MEHEHUH.

2474 Co3pats

Mento Co3aaTth UCTHONB3YeTCS ISl CO3/IaHWs TPYMIBI YCTaBOK, COAep allel 3HaueHUs Mo
YMOJYaHHUIO.

2475 VYpamurs

MeH1o Y 1aJurth UCTOIb3YeTCs Ul IAICHUS TPYII YCTaBOK.
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2.4.8 TectupoBanue

CymiecTBYIOT (QYHKIIUH, TECTHPOBAHUE KOTOPBHIX HEBO3MOXKHO 0€3 y4acTHsi 00CITyKUBAIOIIETO
nepconana. Jlns mnposepku ycraBok MO TepMuHan MEpeBOJUTCS B PEXKUM TECTUPOBAHMSL.
[TonpobHOe onrcanue pexuMa TEeCTHPOBAHUS IPUBEACHO B 2.5.

s Bepudukanuu paboToCocOOHOCTH TepMUHANIA UCTIONB3YyeTcs MeHI0 TecTupoBanme:

- KoHTp. BBIX0A — HACTpOIKAa MCIBITATEIIBHOTO BbIXOJA. B MOAMEHIO €CTh BO3MOYKHOCTD
copoca curnaia ¢ «KontponsHoro Beixoaa» (hyukuus COpocuTs);

- Pexum — oTtoOpakaer Tekylee coctosHue pexxnma repmuHana (Padora unu TECT);

- Paszpemn. ocu./per. — paspelnieHrue Win 3anpeT ocuuuiorpadupoBaHus/perucTpau npu
TECTUPOBAHUH,

-  Koa-Bo myckoB — KOJMYECTBO MYCKOB ocumuiorpaga B pexXHMe TECTUPOBAHUS
(oOHyIIsI€TCSI IPH BBIXOJIE U3 PEKUMa TECTUPOBAHHMS).

2.4.9 JlmarHoctuka

TepMuHan wuMeeT BCTPOCHHBbIE (YHKIMU OOHApYXEHUS BHYTPEHHUX HEHCIPABHOCTEH,
KOTOpble B pabodeM pexuMe MO3BOJIAIOT BBIIBUTh U CHTHAIM3UPOBATH (BBIXOJHOW CHUTHAI,
CBETOAMOIHA MHIUKAIMA) 00 ommuOKke. /[ mpoBEpKH COCTOSHUSA TEPMHUHANA MO pe3yibTaTaM
CaMOJMarHOCTHKHU UCTOJb3yeTcs MeHIo /{luarnocruka:

- CocTosiHMe — TIOKa3bIBacT O0IIEe W TEKYIEe COCTOSHUE anmnapaTHOW Y4acTH TePMHUHAJIA
(LUEHTPAJIBHOTO M CHUTHAJIBHOIO MPOLECCOPOB, mnepudepuitnbix 0sokoB). Ilpu BeIsIBIEHUUN
HEUCIIPABHOCTEH COMEPKUT KObI OMHOOK coryiacHo 3.3.3;

- Caeroguoabl — COACPKUT JIBa TECTa CBETOJMOJ]OB Ha JIMIEBOM IMaHETW TEPMHUHAJIA.
[lepBBIli TecT HCHONB3yeTCS IS MPOBEPKU peXHMa CBEUCHHS] KPAaCHBIM CBETOM, BTOPOW s
MPOBEPKH pPEKMMa CBEYCHUS 3€JeHBIM CBeTOM. Ilpm BEIOOpEe 3TOW (QYHKIHH CBETOIHOJBI
MOOYEPETHO 3KUTAIOTCS U TaCHYT, MOJIb30BaTeNlb KOHTPOIUPYET UX COCTOSHUE BU3YAIIBHO.

-  HWudopmauusa — coaepkuT WHOOPMANUIO O KOJUYECTBE 3alyCKOB TEPMHHANA, O
nocneaHeM 3amycke (nmara, BpeMs B dopmare YU:MM:CC. XXX, rone XXX — MUIUIMCEKYH/bI),
bysKIMIO cOpoca (cOpoc mHPOpMaIHH 0 Bcex 3armyckax ), Bepcuu [10.

2.4.10 Hacrpoiiku

Mentio HacTpoiiku mpeHa3HaueHo JJIsl peJaKTUPOBAaHUs 0TOOpakKaeMbIX JaThl U BPEMEHU U
HAcCTpOMKH napaMeTposB cBs3u ¢ ACY.

Buumanue! TOYHOCTH BHYTPEHHHX YacOB TepMHUHAJa BaKHA JJIsI COBMECTHOTO aHAJIM3a
OCLMJIJIOTPAaMM OT HECKOJIbKMX TEPMUHAJIOB.

2.4.10.1 TloptsI cBsI3H

Meno TlopTbl cBsi3m  coxepxut mnyHkTel RS485, Ethernet, xoropeie BkiIrOUYarOT
penaKkTupyeMble HACTPOMKHU JJIsi COBMECTHOW pabOThI HECKOJNBKHX TEPMHHAJIOB B OOIIECH CeTH U
YIAJIEHHOTO J0CTyNa K JAHHOMY TepMUHAITY.

2.4.10.1.1 Mento RS485 (ITopt 1, ITopT 2) uicionb3yeTces Il IPOCMOTpa U 3a1aHus (BrIOOpa
Y HACTPOIKH) MapaMeTpOB IMOPTOB CBSA3H U COJEPIKMUT:

- mpoTOKOoN CBsi3u — BbIOOp mporokoia cBssu  IEC 103, ModBus, BDUBuUS
(cienuanu3upoBaHHBIE  BHYTPEHHHUH IMPOTOKOJN s CBA3M CO  Ccpellod  rpaduueckoro
MIPOrpaMMHUPOBAHNUSA);

- TapaMeTphl CBsI3U — HACTPOHKa MapaMeTpoB:

a)  CKOpPOCTb — BBIOOpP CKOPOCTH TMepeIaun JaHHbBIX IS KaXI0ro mopta. CKOpOCTh CBSI3H
MpUHUMAeT IUCKpeTHble 3HaueHus u3 cmucka: 2400, 9600, 19200, 38400, 57600, 115200,
230400. Enuaunnia uamepeHus — Out/c.

b)  OuThl JaHHBIX — BHIOOD YKCIIa OUT JAHHBIX;

C)  YeTHOCTh — MPOBEPOYHBINA OUT, OOBIYHO YCTAHABIMBAEMbBIN B HOJIb WM €MHUILY TaK,
4T0OBI 00IIIee YMCIIO eAUHHUL] B OaiiTe OBIJIO BCET/1a WIIM YETHO WM HedeTHo. Mcmomb3yercs Juis
KOHTPOJIS IPABHIIBHOCTH TI€PEIavd JaHHBIX;

d)  cTOm-OMTHI — OWMTHI, O3HAYAOIIME KOHEI] TTIepeaBaeMoro Oaiira,

- TapameTpsl MPOTOKOJa — cHemu(puyecKre MmapaMeTpbl MPOTOKOJA, MPUMEHSIEMOro Ha
JTAHHOM IIOPTY CBSI3U.

Hus IEC 60870-5-103:
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- aapec — agpec ycrpoiicta B cetu I[EC 60870-5-103,;
- TaliMayT — MaKCUMaJIbHO JIOIYCTUMOE BpeMsi Ha (JOPMHUPOBAHHS OTBETA, MC;
- 3ajJiepKKa — 3aJICpP’KKa B KaHAJIC CBSI3U, MKC;

OCHWJUIOIPAMMBI ~ —  ONpEJENseT IMOPSJOK paboTel C  OCHHUIOpAMMaMH IO
IEC 60870 5-103 u cogepxur:
d) CHOHCOK — OmpenensieT KOJMYECTBO OCHWIUIOrPaMM IepellaBaeMbIX —YCTPOHCTBOM

(mocnegnue 8 (ctangapTHO), nocneanue 16, 24 wiu Bce);

b) cTupaTh — HY>KHO JI CTUPATh OCLMJUIOIPAMMBI [IOCJIE BBITPY3KH;

C) cool0marb — HYXHO JM (OPMUPOBATH CIIOHTAHHOE COOOINEHHE CO CHHCKOM HOBBIX
OCLUJIJIOTPaMM.

s ModBus:

- azapec — axpec ycrpoiictBa B cetd ModBus;

- TaliMayT — MaKCUMAaJIbHO JIOITyCTUMOE BpeMs Ha OpPMUPOBAHUE OTBETA, MC;

- 3ajiepKKa — 3a/iep’KKa B KaHaJle CBSI3U, MKC.

2.4.10.1.2 Mento Ethernet ucnonbp3yercst isi mpocMOTpa M 3aJaHHUs HapaMeTpOB MOPTOB
CBSI3U U COJIEPIKUT!

- MAC - ynukaneHeli MAC-anpec ycTpoiicTBa. OTOT HOMEpP HCIONb3YETCS IS
UACHTU(UKALIMY OTIIPABUTEINS U MOIydaTels Kaapa;

- |IP — yHukanbHbI ceTeBOll azpec ycTpoilcTBa B KOMIIBIOTEPHON CETH, MOCTPOEHHOW IO
nporokody IP;

- Macka — Mmacka cetu IP;

- [Inro3 — agpec nutro3a IP;

- PRP — pabora yka3zanHoro noprta B pexxume pezepBupoBanus PRP (Bki/ Beiki). Eciiu ceth
He nojnepxuBaeT PRP, To naHHBIA peXUM JODKEH OBITH BBIKIIOYEH, NHAYE MOTYT BO3HUKHYTb
POOJIEMBI CO CBSI3BIO.

2.4.10.2 Menio Jlata/Bpemss — penaktupoBanue aatel, Bpemenn u UTC (MupoBoe Bpems
4qacoBoro rosica). Iloka3aHusi HSHEPrOHE3aBUCHMBIX YAaCcOB YCTAaHABIMBAIOTCA B (opmare
JAMMIT, va:mm, mokazanaus UTC.

2.4.10.3 Mento CUHXPOHU3ALMS COJCPIKUT:

- Meroabl — BbIOOp cmocoba cuHxpoHmszauuu: WMYUYM (BO3MOXHOCTH KOPPEKTHPOBKHU
BpemeHnu uepe3 MUM), TexH. uHT. (TexHonmormueckuit uutepdeiic), Buyrp. RTC, PPS (Bxoxn
cunxponusammu), MOK103, NTP/SNTP;

- mapameTpsl — JOINOJIHUTEIbHbIE MapamMeTpbl cuHxpoHusauuu, aas SNTP: IP — aapeca
ocHOBHOTO M BTOpHuHOro cepBepoB SNTP; Ilepmon 1l — mepmox ompoca cepBepa Ui TEpBOH
cuHxpoHu3zauuy; Ilepuon 2 — nmepuon onpoca cepsepa Ui NEPUOINIECKON CHHXPOHU3AIUH .

2.4.11 Undopmanus

Menio Undopmanms npegHazHaueHo il 0TOOpakeHUsT MHGPOpMAMKU O KOHTPOJIUPYEMOM
00BEKTE U IMapaMeTpax TepMUHAIIA:

- ID — nnentudukarop tepmunana B ACY u cOopa AaHHBIX (3TOT MapameTp IOINaJaeT B
3aroJIOBOK OCHUJIOTPaMMBbl);

- Haum. — kpaTkoe HAaMMEHOBAaHUE CXEMBI, COJIeprKalllee TUITOUCIIOTHEHNE 3aIUThI;

- TIC - wauMeHOBaHHME TOJACTAaHIMH (ITOT TMapaMeTp TMONMAJaeT B  3aroJOBOK
OCLIMJIOTPAMMBl );

- Amnaror. BX. — KOJIMYECTBO aHAJIOTOBBIX BXOIOB;

- Amnasor. BbIX. — KOJINYECTBO aHAJIIOTOBBIX BBIXO/IOB;

- Jlor. BX. — KOJIMYECTBO JIOTHYECKNX BXOOB;

- Jlor. BBIX. — KOJIMYECTBO JIOTHYECKUX BBIXOJIOB.

2.5 Pe:xxum TecTUPOBaHUS

2.5.1 Haznauenwue u pabota

B Ttepmunanax peanuzoBaH pexuM TecTHUpoBaHus. OH mpeaHa3HA4YeH AT MPOBEPKU paboThI
MO wu dopmupoBaHus JTOTHYECKUX CHUTHAIOB. PEXHM TECTUPOBAHHUS TIO3BOJISIET BBINOJIHUTH
MPOBEPKY 3aLIUT KaK B BBIBEICHHOM COCTOSIHUH, TaK U IO HAIPYy3KOM.
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[Tepenava curnanoB B ACY B pexxrMe TeCTUPOBAHUS PETIIAMEHTUPOBAHA IPOTOKOJIAMHU CBSI3H,
npuBeneHHbMy B 1.4.1.7.

[Tpu mepexone B peKUM TECTUPOBAHUS aBTOMATUYECKH 3aMPEIIafoTCs 3alMiCh OCHIIIIONPaMM
u peructpamus coobpituii. [Ipm 3ToM obOecmeunBaeTcs paboTa (GYHKIMNA 3allUThI, Pa3JIMYHBIX
(boHOBBIX 3an1a4, GYHKIUN KOH(PUTYpUPOBAaHUS U PAOOTHI C YCTAaBKAMH U PErHCTPALUs CUCTEMHBIX
COOBITHH.

PexxuMm TectrpoBaHusA OCYLIECTBIISIETCS MOJAYEHd HA JUCKPETHBIA BXOJ TEPMHUHAJIA CHUTHAIIA
«Tect Tepmunanay. [Ipu 3ToM GJIOKUPYIOTCS BEIXOIHBIC pejie TEPMUHAJA, U BKIFOYACTCS CBETOAMO/T
«Tecty» (3encHbIi).

2.5.2 Hactpoiika TeCTOBOTO pexumMa

B mento TectupoBanme, myHKT KOHTp. BBIX0/1, OCYIIECTBIISICTCS Ha3HAYCHHE HA BBIXOIHOE
pene «KOHTPOJNBHBIN BBIXOI» JIOTHYECKHX CUTHAJIOB. B IMOJMEHIO MOJIB30BaTENO TpeaiaracTcs
MIOJIHBIM CITUCOK JIOTHYECKUX CHTHAJIOB, KOTOPBIC MpUBEIEHBI B (hopmare: uppoBoe 0003HAUCHUE,
COOTBETCTBYIOIIlee O0O3HAUCHHIO Ha (YHKIMOHAJIBHOW JIOTHUECKOW CXeMe M  KpaTKoe
HAaMEHOBAHME CUTHaIA. 3arojOBOK MEHIO OoToOpakaeT oOo3HaueHHe OJoKa JIOTUKU, B KOTOPBIHA
BXoAUT nposepsieMblii NO.

[Tpr TOMOIIM CEPBUCHOTO MPOTPAMMHOTO 00ECIICUCHHSI OCYIISCTBIIICTCS BBIOOP BBIXOJHBIX
pene, OJOKHPYEMBIX B PEXHME TECTHPOBAHUS Il HWCKIFOYCHHS W3JIUIIHETO CpadaThIBaHHS
BBIXOJIHBIX pElie.

HimeeTcst BO3MOYKHOCTD pa3pelieHus] PETUCTPAlliy pexuma B MeHIO TecTupoBanue:

- B nyHkre Paspemn ocm./per., mpu 3TOM BKIIOYAETCS OCIHIUIOrpad) M PErucTpaTrop
coOprTrid. OcmmuiorpadgupoBaHUe MPOU3BOIUTCS IO CTAHAAPTHBIM YCIOBHSAM ITyCKa, ITYCK TIO
KOHTPOJILHOMY BBIXOJ1y 3a0JIOKUPOBAH M KOH(PHUTYPUPYETCS OTACIBHO;

- B nyHkte KoJ-BOo mycKkoB, TpW 3TOM OCYHIECTBIIICTCS MycK ocuuuiorpada 1o
KOHTPOJILHOMY BBIXOJy, APYTHE YCIOBHS MyCKa OJIOKUPYIOTCS.

[Ipumeuanne — Ilynkter meHo Paspemn. ocu./per, Ko-BoO mMyCKOB akTHBHBI TOJBKO B PEXHME
TECTUPOBAHMS.

Ilocne cuatusa curHana «Tecr TepMHHANa» TEPMHUHAI OTMEHSET PEKUM TECTUPOBAHUSA U
BO3BpAIAeTCs K HOPMaJIbHOMY ()YHKIIHOHUPOBAHHUIO.

31



Tepmunan 3awgumet u agmomamuxu muna « 1X 2XXX»
Pyxosoocmeo no sxcniyamayuu

3 Texunueckoe 00cTy:KNBaHUE

3.1 O0mme ykazanus
3.1.1 [{uki TeXHUYECKOTO O0CTYKUBAHUS

[Mukn TexHuyeckoro obOcayxuBanust (TO) ycrpoiicTBa B mpollecce €ro SKCIUTyaTaluu
COCTaBJISIET MIECTh JIeT cornacHo TpebosanmsiM P/ 153-34.0-35.617-2001 «IIpaBuia TeXHUYECKOTO
00CITyKMBaHUSI YCTPOUCTB pelIeHHON 3alllUThl, AIEKTPOABTOMATUKH, TUCTAHIIMOHHOTO YIPaBJICHUS
W CUTHQJIM3AIMU DJJIEKTpocTaHUMWA U mnonacranuuid 110-750 xB» ana  ycrtpoiictB  Ha
MHUKPOIJICKTPOHHOW W MHUKporponeccopHoit 06aze. Ilom mukiom TO mnoHMMaeTcs mepuon
JKCILTyaTaIlluy TePMUHAIA MEXKITY ABYMS ONMKaWITMMU TPOPUITAKTHUYECKUMU BOCCTAHOBIICHUSIMHU, B
TEYEHHE KOTOPOTO  BBIIOJHAIOTCS B  ONpPENENCHHON mocienoBarenbHOCTH  BHUAbl  TO,
MpeAyCMOTPEHHBIC BhIlIEyKa3aHHBIMU [IpaBuinamu: mpoBepka (Hajiajgka) MpU HOBOM BKJIIOYCHUH,
NepBbld  MPOUIAKTUYECKUI KOHTPOJIb, NPOPUIAKTHUECKUH KOHTPOJIb, MNPOPUIAKTHIECKOE
BOCCTAHOBJICHHE, ITPOBOJMMBIC B CPOKH U B 00BEME MPOBEPOK, YCTAHOBJICHHBIX Yy MOTpeOuTes. B
IpoLecce 3KCIUTyaTalud 00beM MPOBEPOK MOXKET ObITh COKpAIleH, a MOPSAOK UX IMPOBEACHUS
M3MEHEH B COOTBETCTBHM C BHYTPEHHUMH IMPABWJIAMU JKCIUTyaTallud MUKPOTPOIECCOPHBIX 3aIUT
MOTpeOUTEIIS.

Texnuueckoe  OOCTYy)KMBaHHE W  PEMOHT  YCTPOMCTB  paspemiaercss MPOU3BOJIUTH
MPEJICTABUTENSIM ~ MPEANPUATUA-U3TOTOBUTENSA, a TakKe JHIAM, MPOUISANINM CleNUaIbHYI0
MOATOTOBKY.

B rtabmuue 3.1 yka3zaHbl peKOMEHIAIMHM 3aBOJA-U3TOTOBUTENS 10 MNEPUOAMYHOCTU
nposeaeHus: TO ycTpoiicTsa.

Tabnuma 3.1 — [lepuoAMYHOCTH MPOBEACHHS TEXHHUECKOTO OOCTYKHBaHUS YCTPOHCTBA

HauMeHOBaHIe Hukn KonuuecTBo net sxcrmyaranumn
TO,ner|0|1(2(3|4|5|6|7|8]|9(10({11|12|13|14(15|16|17|18[19]|20
Tepmunan
H|KI|-|K|-|-|B|-|-|K|-|-|B|-|-|K|-|-|B|-]-
«TX 2XXX» 6

[Ipumeuanune — YcnoBuble o603HaueHus: TO — TexHuueckoe obcmyxuBanue; H — mposepka (Hanazaka) mpy
BrurroueHun; K1 — mepBeiii npoduiakTudeckuii KOHTPOIb; B — mpodunakTuueckoe BocctaHOBIeHHE; K
MpodUIAKTHYECKHH KOHTPOJIb.

3.1.2 TIpoBepka TEXHUYECKOTO COCTOSIHUS U pabOTOCIIOCOOHOCTH
B ta6yme 3.2 mpuBeneHb! BUIBI Pa0OT MPU COOTBETCTBYIOIINX MTPOBEPKAX.

Tabnuua 3.2 — Buasl paboT npu npoBepke yCTpoicTBa

Bunanr
Bunsr paboT npu npoBepke
MPOBEPOK
H, K1, | a) BHemHui#l OoCMOTp: OTCYTCTBHE BHEUIHHX CIIEZIOB yJIapoOB, MOTEKOB BOJbI, B TOM
K,B YHUCIIE BBICOXIIUX, OTCYTCTBHE HAJIETA OKHCIOB HAa METAJUIMYECKHX IOBEPXHOCTSIX,

OTCYTCTBHUE 3alBIJICHHOCTH, OCMOTP PSI/I0B 32)KMMOB BXOJHBIX M BBIXOJIHBIX CUTHAJIOB,
pazbeMoB HHTep(deiica CBSI3M B YaCTH COCTOSIHHS X KOHTAKTHBIX TTIOBEPXHOCTEH
B 0) BHYTPEHHU OCMOTp: YUCTKA OT MbUIK; OCMOTpP 3JEMEHTOB LIENEH ¢ TOYKU 3pEeHUs
HAJIMYHS CIIJIOB TIEPETPEBOB, OCTA0JICHUS TMAasHBIX COCIWHEHHH W3-32 TOSBIICHHS
TPEUINH, HAJWYMs OKHCICHMS; KOHTPOJb COUJICHEHUS Pa3beMOB U MEXaHMUYECKOTO
KPCTUICHUA 3JICMCHTOB, 3aTAKKa BUHTOBBIX COC)IHHGHI/IIZ
H, K1, K | B) u3MepeHue CONPOTHBIECHUS U3OJSAIMM HE3aBUCUMBIX Iened (Kpome Ienen
B uHTepdeiica CBA3M) K KOPIYCY U MEXIy coOo

H,B I') UCHBITAaHUS DJIEKTPUYECKOM MPOYHOCTH H3OJISALIMM HE3aBUCHUMBIX Liened (Kpome
nenei uHTepdeiica CBs3u) K KOPILyCY M MEXLy co00i
H, K1, B | n) 3aganue (unu nmpoBepka) TpeOyeMoil KOHPUTYpaIluu yCTPOMCTBA B COOTBETCTBUH C
OPUHATBIMH  MPOEKTHBIMH  PEIICHUSMH M TEXHHUYECKUMH XapaKTepUCTUKAMU
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(byHkuusmMu) ycrpoiicra

H, K1, B

€) 3amaHue (WM TIPOBEpKAa) YCTABOK YCTPOWCTBA B COOTBETCTBUU C 3aJaHHOU
KOH(Hrypanuen

H, K1, B

) IpOBepKa MpPaBWIBHOCTU OTOOpaK€HMsS 3HAYeHUH U (Ha30BBIX YIJIOB TOKOB
(HanpsKEeHM ), HOJaHHBIX OT IOCTOPOHHETO HCTOYHUKA

H, K1, B

3) TpoBepka mapaMeTpoB (YCTaBOK) cpabarbiBaHus M KO3(P(HUIIMEHTOB BO3Bpara
kaxxaoro MO npu nopaye Ha BXOb! yCTPOMCTBA TOKA (HAPSKEHUS) OT IOCTOPOHHETO
MCTOYHUKA; KOHTPOJIb COCTOSIHUSI CBETOJIMOJIOB NPU CpabaThIBAHUU

H, K1, B

1) IPOBEpPKa BpEMEHU CpadaThIBaHUS 3AIIMTHI HA COOTBETCTBUE 3aJaHHBIM YCTaBKaM
110 BPEMEHU

K) MpOBepKa OTCYTCTBHUS JIOKHBIX JEUCTBUN MpPU CHATUM M TOJaye HANpPsDKEHUs
OMNEPATUBHOTO TOKAa C MOBTOPHBIM BKJIHOYeHHEM dyepe3 0,5 ¢ mpu MUHUMAIbLHOM
3HaYEHUM Juarna3oHa yCTaBOK C Mojadeil Toka (HampsbkeHus), paBHoro 0,8 Toka
(HanpspkeHus1) cpabaThIBaHUS

J) mpoBepka cpalaThiBaHMs YCTpOiicTBa Ha pabo4MX YyCTaBKax M OIpeleieHHe
W3MEHEHHUs [1apaMeTPOB CpadaThlBaHUs NIPU HANPSKEHUH ONEPATUBHOIO TOKA, PABHOM
0,8 1 1,1 Uyoy

M) npoBepka B3aumojedcTBus MO u jormyeckux MLened 3aliuTbl C KOHTPOJIEM
COCTOSIHUSI BCEX KOHTAKTOB BBIXOJHBIX PEJI€ U BHU3YyalbHBIM KOHTPOJEM COCTOSHUSA
CBETOAMONOB M JlaMIl curHainusanuu. [IpoBepka NpoOBOAUTCSA IpU HANPSKEHUU
IOUTAHUS ONepaTHMBHOrO Toka, paBHOM 0,8 Uy, ¥ CO3MaHUM  yCIOBHUH JUIs
noodepeHoro cpabareiBanus kaxaoro MO m momadnm HEOOXOIMMBIX CUTHAIOB Ha
JUCKPETHBIE BXOJbI 3AIUTHI

H, K1,

9

H) NMPOBEPKa YIPABJISAIOMUX (PYHKIIUH 3aIIUTHI C BO3/IEHCTBHEM KOHTAKTOB BBIXOIHOTO
pelie B LIENH YIIpaBiIeHUs KOMMYTAalMOHHBIM alapaToM

K, B
H,B

0) mpoBepka (PYHKIMNA PETUCTPAMH COOBITHH, OCHIILIOrpaQUpPOBAHUS CHTHAJIOB,
0TOOpaXEHHsI MAPAMETPOB 3AIIUTHI

H, K1, B

) TPOBEpPKa yNpaBICHUS KOMMYTaIlMOHHBIM
(BKJIFOUHMTH/OTKITIOYHTD)

arraparom IMPUCOCINHCHU A

H, K1, B

p) TpoBepka B3aUMOAECWUCTBUS C JPYIMMH YCTPONCTBaMH, 3JEKTPOABTOMATHUKH,
YIIPABJICHUS U CUTHAJIM3AIUU C BO3JECHCTBUEM HA KOMMYTALIMOHHBIN anmnapar

H, K1,
K, B

C) mpoBepka pabourM TOKOM

Buumanue! B ciydae o6HapyxkeHus aedeKkToB B TepMUHANIE WU B ycTpoicTBe cBszu ¢ 1K,
HE00X0JIMMO HEMEIJIEHHO MOCTaBUTh B U3BECTHOCTH MPEANPHUATHE-U3rOTOBUTENL. BoccTaHOBNIEHIE

BBIILICYKA3aHHOM amnmaparypsl

HIepPCOHAIL.

MOKCT HTPOU3BOAUTL TOJIBKO CIICHUAIIBHO MOATOTOBIICHHBII

[Topsiiok ¥ MeToaMKa MPOBEPOK, YKa3aHHBIX B Tabnuie 3.2 NPUBEACHBI B COOTBETCTBYIOLIEM
ANIIB.656122.011-XXX IIMMU.

3.1.3 IlpoBepka CONPOTHBIICHHS ¥ IPOYHOCTH H3OJISIIHN

Hcnoerranns H30JIA0UHA TPOBOAUTCA B XOJIOJHOM COCTOSAHHWH B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I

I'OCT P 51321-2007.
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[lepen mpoBeneHrEM TPOBEPKH HEOOXOIUMO:

- CHATDH OINCPATUBHOC IIUTAHUEC TCPMUHAJIA,
- BPEMCHHBIMH TICPEMBIYKaAMU O6T)CJII/IHI/ITB LOCIMU HE3aBUCHUMBIX TPYIIIL. B TEPpMHUHAIIC
(IJ_IKa(I)y')B 3aBUCUMOCTHU OT THUIIOHUCIIOJIHCHUSA BBIACIIIOTCA CICAYIOIIHUE HCE3aBUCUMBIC TPYIIIILI

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

MEPEMEHHOTO TOKA;
MEPEMEHHOTO HATIPSIKEHUS;
Toka IIIOH, KHIB;
BXOJIHBIE 1IETIN;

LIETIH MUTAHUS TEPMUHATIA;
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f) LENH CUTHATU3AIUY;
g) omepatuBHOro Toka murtanus SMO1 u OMB;
h)  oneparuBHOrO TOKa MUTaHust YMO?2;
)} BBIXOJIHBIE LETIH.
3.1.3.2 Heo6x0auMo U3MEPHUTH CONPOTUBIICHNUE U30JIALUN MEXIY LEISIMH, COeTMHECHHBIMH
MeX1y co0O0M M KOPITyCOM, a TaKyKe MEXAY KayKIOM 1eTb0 U OCTABIIUMUCS COCIMHEHHBIMU MEKIY
coboii nensmu. M3mMepeHus MpoU3BOIATCA C MOMOLIbI0 MeromMmerpa Ha HampspkeHue 1000 B s
nereid Boime 60 B cormacuo I1TD. [Ipu Bcex Buaax m3MepeHU COMPOTUBICHUE COOPAHHBIX IETICH
JOJKHO ObITh HE MeHee 100 MOwm.
3.1.3.3 Dnexrtpuyeckas MPOYHOCTh HU3OJALUN MEKIY YKa3aHHBIMU LIETIIMA OTHOCHUTEIBHO
Kopryca U MexIy coboil mpoepsiercs HampspkenueM 2000 B gacroroii 50 I'p B Teuenue 1 muH.
[locne sToro BHAa NPOBEPKHM HEOOXOAMMO IOBTOPHO H3MEPUTH COMPOTUBICHUE HU3OJSIIUU
TepMHUHana. McnplTaHue H30JUUM SBJISETCS YCIEHIHBIM, B CIIy4ae €CJId €€ COIpPOTUBIIECHUE
coxpanmioch He MmeHee 100 MOm.

3.1.4 3ananue (mpoBepKa) YCTaBOK U KOH(PUTYpaIuu

3.1.41 3aganue (mpoBepKa) YCTaBOK MPOU3BOJUTCS B COOTBETCTBMM ¢ paboueit
JOKyMeHTanueil oobekTa. BoIOOp akTUBHON Ipynmbl 1 U3MEHEHHE YCTaBOK OCYILIECTBIISIETCS Yepes3
0JIb30BaTENLCKHM nHTEpdEiic (2.4.7).

3.1.4.2 Tepmunan orrpyxaetcsi ckoHQUrypupoBaHHbIM. [Ipu HeoOX0qUMOCTH Ha OOBEKTE
OCYIIECTBIISIETCS H3MEHEHUE KOH(DHUTYypaAITUU TIPHU TTOMOIIM CEPBUCHBIX MPOTPAMM.

3.1.4.3 Cnoucok mapameTpoB AJisi KOHGUTypupoBaHus npuBeaeH B 2.3.3.

3.1.5 IlpoBepka nMpaBHIIBHOCTH OTOOPAKCHUS aHATIOTOBBIX BEJTUYMH

Heo0xoauMo HCKITFOUUTh BOZMOYKHOCTD JICHCTBUS TEPMUHANa Ha BHeUIHUe ycTpoiictBa HKY.
[IpoBepka mMpOM3BOAMTCS TOJAaYeii TOKAa M HANPSDKEHUS OT TIOCTOPOHHETO MCTOYHHWKA Ha
COOTBETCTBYIOIIME KJIEMMBI pPa3beMOB TepMHHana. llpm o3ToM Ha Juciiee TepMHHAIA
KOHTPOJMPYIOTCS 3HAaYCHUSI BEKTOPOB AJIEKTPUUECKUX BEIHUUH (MoIynb U (paza). JlomorHuTENbHO
IpOBEPSIOTCS (ha30BBIE CABUTU MEXKAY aHAIOTOBBIMH BEIMYMHAMH 110 COXPAHEHHOH B TepMHHAJE
ocipuuiorpamme  (Gynkuus tepmuHana «PyuHoit myck» (2.4.6.4)). IlpocMoTp ocCHHMILIOrpaMM
OCYILECTBIISIETCS TP MOMOIIM BHELIHEH MPOrpaMMbl IPOCMOTPA OCLUIIIOTPAMM.

[Mpumeuanne — 31ech U Aanee B Ka4eCTBE MOCTOPOHHET0 UCTOYHHMKA PeKOMeHyeTcsl mpuMeHsITs UK
PETOM wunu apyroe o00pyioBaHre ¢ aHAJIOTHYHBIME XapaKTePHCTHKAMH.

3.1.6 Ilposepka napamerpos (yctaBok, MO) 3ammr TepMuHana

Heo6x011uM0 HCKITIOUNTh BO3MOXKHOCTB AEHCTBUS TepMUHANA Ha BHEIIHUE ycTpoiicTBa HKY.

3.1.6.1 TIIpoeepka MO mpou3BoguTCs TOJMa4Yei OT IMOCTOPOHHETO HCTOYHHKA TOKOB H/WIIH
HanpsDKeHUH, COOTBETCTBYIOIIMX YCTaBKaM (MMHUTalMs aBapuiHbBIX pexkumoB). KoHTposb
cpabatsiBanusg MO ocyiecTBiIseTCsl MO 3aMbIKAHUIO BBIXOJHOTO pejie KOHTPOJIBHOTO BBIXOJIA C
¢bukcanueil napaMeTpoB cpabaThbIBaHUS U BO3BpATa.

3.1.6.2 TIIpoBepka B3ammojeicTBuss MO W JIOTHUECKHX TIICTeH 3allUT OCYIIECTBISETCS
OJTHOBPEMEHHOM Mojayuell JIOTMYECKOro CUTHala M TOKOB W/WIJIM HAIpPSDKEHUH, COOTBETCTBYIOLIMX
cpabarsiBannio MO. KoHTponb ocCymiecTBiseTCs MO 3aMbIKAHUIO BBIXOJHOTO pejie KOHTPOJBHOTO
BBIXOJA.

3.1.6.3 B mpoepkax 3.1.6.1 m 3.1.6.2 KOHTpoNMpyeTcs 3aropaHue COOTBETCTBYIOIINX
CBETOJIMOJI0B TEPMHUHAJIA.

3.1.6.4 Meromuka npoBepku MO 3amut npusenena B AWMIIB.656122.011-XXX TIMU u
HectangapTHeix MO — B AUITB.656122.011-XXX P32.

3.1.7 HpOBCpKa MOBCACHUS 3allIUTHI ITPU CHATHUHU U ITOJAYC HAIIPSIKCHUA OTICPATUBHOI'O TOKA

Heo6xoa1Mo UCKITIOUUTH BO3MOXHOCTH ASUCTBUS TepMUHANA HA BHeIIHUE ycrpoiictBa HKY.
[locne momaum Ha TepMHUHAN pabounMx TOKOB WM HampspkeHWH, paBHBIX 90 % oOT BeNIWYHHEI
cpabaTbIBaHUs, CHUMAETCSl U CHOBA IOAAETCS HANpsDKEHUE ONEpaTUBHOIO MOCTOSHHOTO TOKa. B
X0/JIe MPOBEPKHU HE JOJKHO MPOUCXOAUTH CpabaThIBAHUSI 3AILIUTHI.

3.1.8 [IpoBepka JEHCTBUS B ICHTPATBHYIO CHTHAIM3AMNWIO W B3aUMOJICHCTBUS C BHEITHUMH
YCTPOMCTBAMH
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IIpoBepka nEHCTBHUS TEPMHHAJIA B LEHTPAIbHYIO CUTHAIM3ALMIO W B3aUMOJICUCTBHUA C
BHEIIHUMH YCTPOMCTBAMH MPOBOJUTCS HAJIAJOYHBIM IIEPCOHAIIOM B YCTAaHOBJIICHHOM TOPSAKE.

3.1.9 IlpoBepka B3aumoeicTBHs TepMuHaa ¢ Apyrumu HKY

HeoOxoauMo HCKIIOUUTH BO3JACHCTBUE B IENH YIPAaBICHUS MEPBUYHBIM OOOPYAOBAHUEM.
[IpoBepka B3aumonerictBusi ¢ apyrumu HKY, umerommmucs Ha 00BEKTE, OCYIIECTBIISETCS
MMUTALMEN COOTBETCTBYIOIINX PEKUMOB U KOHTPOJIEM BBIXOJIHBIX CUTHAJIOB.

3.1.10 IIpoBepka TepmuHaia pabOYrM TOKOM U HaNPsHKEHUEM

B npoBepky pabounM TOKOM U Hamps>KEHUEM B 3aBUCHUMOCTH OT TUIIOHMCIIONIHEHUS TepMHUHAIA
BXO/JIUT:

- NpOBepKa MUCHPABHOCTH BCEX TOKOBBIX IENEil M3MEpPEHHEM BTOPUYHBIX TOKOB Harpy3kH B
(azax W IEeTOCTH HYJIEBOTO MTPOBOJIA,

- [pPOBEpKa UCIPABHOCTHU U MPABUIBHOCTHU MOJKIIOUYCHUS LIEeTIeH HApsKEHUS,

- MpOBepKa MPAaBUIBHOCTH IMOAKIIOUEHUS [EMel TOKa KaKIOW TPYIILI TpaHCHOPMATOPOB
TOKa CHATHEM BEKTOPHOW IHarpaMMbl U CBEPKOHl ee ¢ (haKTHMYeCKUM HalpaBiICHHEM MOIIHOCTHU B
MEPBUYHON LIENH;

- [poBepKa NPABUIBHOCTH BKIIOYCHHUS OJIOKUPOBKM TPU HEUCIPABHOCTH B LEMAX
HaNpPsDKCHUS U OJIOKUPOBKH NMPU KAYaHUSIX

- IpoBepKa MPaBWJIBHOCTH BKJIIOUEHHUS peJie HANpaBJICHHUS MOIIHOCTH W HampaBICHHBIX
pelie COpOTUBIICHUS;

- NpOoBEepKa TMPaBWIBHOCTH COOPKM TOKOBBIX TIiened auddepeHuaibHbIX — 3alIuT
M3MEpEeHNEM TOKOB HeOaIaHCOB;

- MpOBEpKa NPABWILHOCTH BKIIOUCHHS MU((hepeHIHATbHO-(Pa3HBIX 3aIIuT, 3amuT ¢ BY
OJIOKHMPOBKOM.

3.2 MepbI 6e3011aCHOCTH

3.2.1 KoHcrpykuus yctpoicTBa mokapobezonacHa B coorBerctBuu ¢ ['OCT 12.1.004-91 u
obOecnieunBaeT Oe3omacHocTh  oOcmyxkuBanus B cootBerctBuu ¢ ['OCT P 51321-2007,
I'OCT 12.2.007.0-75. Ilo TpeOoBaHMSAM 3alIMTHI YEJOBEKA OT MOPAKEHUS DIIEKTPHUUYECKHUM TOKOM
TepMuHa cooTBeTcTBYeT Kiaccy 1 mo ['OCT 12.2.007.0-75.

3.221lpu oKcrIyaTaMd ¥ TEXHUYECKOM OOCTY)XMBAaHWW TEPMHHAJIa HEOOXOINMO
pYKOBOJICTBOBaThCS «IIpaBuiiaMu TEXHUYECKON SKCIUTyaTallMH 3JIEKTPOYCTAHOBOK MOTpeOUTENE)
n «[IpaBunamMu TeXHUKH 0€30MTACHOCTH TPH IKCILTyaTallu dJIEKTPOYCTAHOBOK ITOTpEOUTENEH.

3.2.3 TpeboBaHus K MepcoHaly W NpaBuwia pabOThl C TEPMUHAIOM, HEOOXOAMMBIE IpH
OOCITy’)KUBAaHHUH 1 DKCIUTyaTallid TepMUHAJIA TIPpUBeIeHBI B 2.2.1 HacTosmero PD.

3.2.4 Ilpu coOnrofeHun TpeOOBaHUI HKCIUTyaTallMM M XpaHEHUs TEPMHHAI HE CO3/aeT
OTAaCHOCTb JUISl OKPY’KAIOLIEH Cpebl.

3.3 IlepeyeHb HeHCIPABHOCTE U METObI MX YCTPAHEHUS

3.3.1 HeucnpaBHOCTH MOTYT BO3HHKHYTh TPHU HApPYIICHWW YCJIOBUW TPaHCIOPTUPOBAHUS,
XPaHEHHUs U DKCIUTyaTalllH, B PE3YJIbTATEe H3HOCA KOMIUIEKTYIOIIUX.

Hnst oOHapy>KeHHUsI HEHCHPABHOCTEW TMpPU BKIOYCHUU THUTAHUS W B IMporecce paboThl
TepMHUHANA QYHKIIMOHUPYET CHCTEMa CaMOIUAaTHOCTHKHU.

3.3.2 CamomarHoCcTHKa TEPMHUHAJIOB TOApA3JeNsieTcss Ha [Ba JTala: HadalbHBIA (TIpH
BKIJIFOUEHUH/TIepe3anyCcKke TEPMHUHANIA) U TTOCTOSHHBIN (B TIpoliecce paboThl YCTPOICTBA).

O0BeM CaMOJMArHOCTUKH BKJIIOYAaET B Ce0S KOHTPOJb CJIEAYIOMUX BaXXHBIX Y3JIOB
TepMUHAJIA: OJIOKa JIOTWKH, OJIOKa MUTaHUS U OJIOKOB JMCKPETHOrO BBOAa/BbIBOJA. B Oiokax
JTMCKPETHOTO BBOJIa/BBIBOIa UMEETCSI TOKOBBI KOHTPOJIb UCIIPABHOCTH IETMeH 0OMOTOK BBIXOIHBIX
pene. Undopmaiius o caMoIMarHOCTUKE MOCTYIAET OT BCEX KOHTPOJUIEPOB, paOOTAIOIINUX B COCTABE
TepMHUHAJA U AHAJIM3UPYETCS B LICHTPAIBHOM M CUTHAJIBHOM MPOLIECCOPAX.

[Mpumeyanne — CaMOMarHOCTHKa TEPMUHATIA HE KOHTPOJIUPYET MCIPABHOCTh KOHTAKTOB BBIXOJHBIX
pene (HampuMep, 3aIHIAHKUE), a TaKKe PabOTOCIIOCOOHOCTh JUCKPETHBIX BXOAOB, IIEJIOCTHOCTH OOMOTOK
MPOMEXYTOYHBIX TPaHC(HOPMATOPOB TOKA M HAIIPSHKCHHS.
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[Tpu oO6HapyXeHUU YCTOMYMBOW HEMCIPABHOCTH Ha JIMLIEBOM MaHENIN TEPMUHANA BKIIOYACTCS
ceeroanon «Heucnpy», BBOANUTCS 3aNpeT ynpaBlIeHUs BBIXOAHBIMU PEJIe.

[Ipu oOHapyXeHHH HEUCHPABHOCTH B Mpouecce padoTsl GOpMUPYIOTCS IBAa HAOOpa KOJOB
HEUCIPaBHOCTH — TeKymMi u oOmumid. Texymuil Koa HEUCIPaBHOCTH OTOOpPa)KaeT COCTOSHHE
CAaMOJMArHOCTHKKA Ha TEKYIIMA MOMEHT, OOIMi KOJi HEUCHPABHOCTH OTOOpa)xkaer Bce
HEHMCIPaBHOCTH, BKJIFOYAsl BBISIBIICHHbIE KPATKOBPEMEHHO U HCYE3HYBILHUE.

Jns mpocmoTpa noapoOHoi nHpopMaru 06 oOHapyKEHHONH HEHCIPAaBHOCTH HEOO0XOIUMO
MepeT B MyHKT MeHIO JlnarnocTuka, Cocrosinue.

| I'maBHOE MEHIO |

L Jnarnoctruka

L COCTOSIHIE *Tekyuiee COCTOSTHUE™
Kox A: 00000000 Ok

Koz D: 00000000 Ok

Konx C: 00000000 Oxk
B pabote

*O01ee cocTosgHue™
Kox A: 00000000 Ok
— O6mee — Kox D: 00000000 Ox

Koz C: 00000000 Ox
B pabote

B nynkrax meHto Tekymee u O6uiee oToOpakaroTcsi TpU TUIIA KOJa:

— KO A — OIMOKH, BBISBIICHHBIC LIEHTPAJIbHBIM HHTEp(eiicHbIM mporieccopoM (LIT);

— kox D — ommOku, BeIsSIBICHHBIC LIEHTPAIBHBIM CHTHAIBHBIM mpotieccopom (LCIT);

— kog C (BcriomoraTenbHbli) — cyMMapHbIi HA0Op OMIMOOK, BBISIBJICHHBIX B NEpUPEPUHHBIX
Osokax (00K mUTaHuUs, OJIOK JUCKPETHOro BBOAA/BbIBOA). [Ipu BXO/E B JaHHBIH MYHKT, HAXKATHEM
kHOMKU «E», 0TOOpakaroTCsi KOJIbI OMMOOK MO KaKI0My OJIOKY, BTopas mudpa ciieBa 0003HavaeT
MOPSAKOBBIM HOMep OJI0Ka, Hayajio oTcyera ¢ 0JI0Ka MUTAHUS.

OTtoOpakaeMble KOJBI TO3BOJSIOT HWACHTU(PHUIIMPOBATH OOHAPYKEHHYIO HEHCIPaBHOCTH,
nepeyeHb KoJoB mpuBeaeH B Tabiuuax 3.3 u 3.4. Ilpu BXxoJe B JaHHBIM MYHKT OTOOpakaeTcs
TEKCTOBOE OIMcaHue HencnpaBHocTel (kpome ko10B C).

3.3.3 Kozbl HeucnpaBHOCTEH

OmmOKy, BBISBIEHHBIE B XOJA€ CAMOAMArHOCTUKH, OTOOpaXaroTCsl B LIECTHAAUATEPUUYHOU
CHCTEME CUMCIICHHS 110 HUXKE IPUBEJICHHBIM ITPABUIIaM.

Koa omm6ku cocTouT M3 BOCBMU 3HAaKOB (Pa3psoB) U COAEPKUT MH(OpPMALMIO O THIIE
HeucnpaBHOCTH. Kaxnplii paspsa — MIECTHAALIATEpUYHOE YHCIO, COCTOsSIIEe M3 YeThIpeX OuT
nBonyHOoro koja (tabmmma 3.5). Kaxaplii OWUT COOTBETCTBYET OINPEACICHHOMY COOBITHIO
(HencnpaBHOCTH), MepeUYeHb KOTOPBIX MpejacTaBieH B Tabmunax 3.3 u 3.4. HyneBble 3HadyeHus
KOJIOB CaMOJIMarHOCTHKH O3HAYalOT OTCYTCTBHE BBIABICHHBIX HeWcmpaBHOCTed. Kom ommOku
obecrieunBaeT MH()OPMUPOBAHHE NMPU BO3SHUKHOBEHHHM OJHOW MM HECKOJBKUX HEHCIPaBHOCTEH
onnoBpeMeHHo. [Ipumep: Ecom xox A: 00000001 — sto «Ommbka mater II11» (mopsakoBeii
HOMep Omra — 1, pa3psza 1); 00000200 — sto «Ommodka rurate! LII16» (mopsakoBeiii HoMep Ourta — 2,
paspsa 3); 00000800 — sro «Ommbka cxembl 1» (MOpsAAKOBBIH HOMep Oura — 4, paspsn 3),
00000A01=00000800+00000200+00000001 — 310 «OmmoOKa mratel LII11», «Omuodka miaTer LI16»,
«Ommbxa cxeMsbl 1». AHAIOrHYHO POPMUPYIOTCS APYTUE TUIIBI KOJOB.
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Coo0menune Ha UM

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

0x00000001 OmmoOka matsr {117 OmmoOKa 1mIaTel HEHTPATBHOTO TIPOIeccopa
0x00000002 OmmOka mnats! I18 Ommbka naaTel HEHTPATBHOTO MpoIeccopa
0x00000004 Omm6xka mate! LIT9 OmmbOKa 1mIaThl HEHTPATHHOTO MPOIeccopa
0x00000008 Cooit 1102 COoii nporpaMMHOTro o0ecreyeHus
0x00000010 Cooii 1103 CO0oii nmporpaMMHOro o0ecrieueHus
0x00000020 OmmOka nnatsl [{I1a Ommbka naaTel HEHTPATBHOTO MpoIeccopa
0x00000040 Omno6ka mater L{ITh Ommbka niaaTel HEHTPATBHOTO MPOIEccopa
0x00000080 Omm6xka mater LIT1C OmmbKa 1maaThl HEHTPATHHOTO MPOIeccopa
0x00000100 Omu6ka marsr [{I1d Ommbka naaTel HEHTPATBHOTO MPOIEccopa
0x00000200 Cooii 1104 CO0oi1 mporpaMMHOro o0ecrieuyeHus
0x00000400 Ommobka nnats! L{I1e Ommbka naaTel HEHTPATBHOTO MpOoIeccopa
0x00000800 OmmOka koH}.AHBX OmnOka KOH(UTypalKi aHaJIOTOBBIX BXO0B
0x00001000 Omnbka KoH(.1.BX Omnbka KoOH(UTYypaluy TUCKPETHOTO BBO1a/BbIBOJIA
0x00002000 OmnOxka 1mar 1.8BX OmnOka 1IaT BBOa/BBIBOIA
0x00004000 Omm6ka mater LTTf OmmbKa 1maaThl HEHTPATHHOTO MPOIEccCopa
0x00008000 Cooii I105 CO6oii mporpaMMHOTr0 00ecCeueHHsI
0x00010000 OmmOka cxembi2 OTCyTCTBHE B yCTPONUCTBE OJTHOTO M3 OJIOKOB
0x00020000 Ommbka cxembl3 Henonyctumas ycraBka
0x00040000 OmmOka cxembi4 HekoppekTHas yacToTa TUCKpEeTH3aUN
0x00080000 Omm6ka rnater [I1g OmmbOKa 1aaThl HEHTPATHHOTO MPOIEccopa
0x00100000 Omm6xka mats! [{ITh OmubKa mIaTel HEHTPAIbHOTO MPoLeccopa
0x10000000 Peszepn
0x20000000 Ommbka cxeMbl 5 Ommbka MHUTIMATH3AINHA CXEMBI
0x40000000 Cooii I106 CO0oii mporpaMMHOro o0ecrieueHus
0x80000000 Ommoka mater LTI OmumbKa nuaTel HEHTPAIBHOTO MPOLEccopa
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Tabmauua 3.5

3HaueHue paspsiaa KoJia OUMOKu Howmepa akTHBHBIX OUTOB
(B IIECTHAIIIATEPUIHOMN CHCTEME) (TBOMYHBIN KON)

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

TmMOO|m P>|lolo~No|o|Mw(Nd—|o

1111

3.3.4 JleiicTBus npu oOHAPYKEHUH HEUCITPABHOCTHU

[Ipu oOHapyXeHUH YCTOMYMBON HEHUCIIPAaBHOCTH, KOTOpas MOXET MPUBECTH K JIOXKHOMY
cpabaThIBaHUIO WM OTKa3y B cpalaThIBaHHHM YCTPOWCTBA, OOECIEUMBAETCS BBIBOJ JEHCTBUS
TEepPMHUHAJIa Ha BBIXOTHBIC LIENH, IPH 3TOM Ha JIMIIEBOM MMaHEIM TEPMHUHAJA BKIIOYAETCS CBETOINO]
«Hewucmpy. JlelicTBue Ha curHanu3aiuio odecrneurnBaercss H3-KOHTaKTOM TepMUHAIA.

IIpu oOnHapy:keHuM /11000l HEHMCNPABHOCTH TEPMHUHAJIA HEOOXOIMMO
3anMcaTh KOAbl OMMOKH, TEKCTOBOE ONMUCAHHE OIMOKHM, MH(OPMALUIO O
nocJjeaHeM Mnepe3anycke M KOH(UIYpaUMH YCTPOHCTBA M COOOHIUTH HX
NpeanpUATHIO-U3TOTOBUTEJIIO.

PaGory mo ycTpaHeHMI0 HEMCIHPABHOCTH MOKeT NMPOBOAMTH TOJIbLKO
NMepCcoHas, NPOIIeAIIHI CHeNuaTUu3MPOBaHHOEe OO0y4YeHHe W HMMeIuii
Heo0X0auMOe 000py/10BaHMeE.

Ilocne ycTpaHeHMsi HEeMCNIPABHOCTH M Tepel BBOJAOM YCTpPOiicTBa B
padoTy Heo0X0AMMO NPOKOHTPOJHUPOBATH NPABWIBHOCTH BbICTABJIEHHBIX
nmapamMeTpoB ycrpoiictBa (yCTaBOK, mapamMeTpoB ocuwuiorpaga u ap.) u
y0eauThCsl B MPABUWJIBHOCTH €ro padoThbl.

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

Baumanue!

Tabmuna 3.6 — HencripaBHOCTH 1 METO/BI HX YCTPAHEHUS

[Ipu3naku Bosmoxnast npuunna | Konel ommbox Meronsl ycTpaHeHHUs

IIpn BxmroueHun tep-|HeucnpaBen — 6ok PemonT/3aMena Onoka nutaHus
MUHaJl HE 3aIlyCKaeTCsl, | TUTaHUs
P 3TOM  CBETOAMOJ
«Ilutanue» He TOPUT

IIpn BxmroueHun tep-|HeucnpaBen — Giok PemonT/3aMeHa Onoka JIOTMKH
MHUHaJl HE 3aIyCKaeTcs, |JIOTUKHU (TIpoLeccopa) (mpomueccopa)

HO cBeromuon «lIIura-
Hue» ropur, Ha HNYUYM
MPHUCYTCTBYET HAJIHUChH

«bpecnep»

OtcyrcTByer joruuec- | Hencnpasen y3en | D:0x00002000* | PemonT/3amMena Oi0ka IHUCKpET-
KU{ CHTHAJI B 3aIIMTE  |BXOAOB OJHOTO U3 HOT'O BBO/1a/BbIBOJIA

MIpH TI0J]aue HaNpsbke- | OJIOKOB JTMCKPETHOTO
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[Tpusznaku Bo3mosknast npuunna | Koapl ommbok Mertobl ycTpaHeHus
HUS Ha JUCKPETHBIH BBO/1a/BBIBOJIA
BXOJ[
[TocTostnHOE 3amMKHyTOE/ | Hencnpasen y3en | D:0x00002000* | PemoHT/3aMeHa Oi0Ka ITHUCKPET-

Pa30MKHYTOE COCTOSIHUE
BBIXOJIHOTO peJie, HE CO-
OTBETCTBYIOIIEE IOJIa-
Ba€MOMY BO3JICHCTBHIO

BBIXOJ0B OJHOI'O H3
OJIOKOB JTUCKPETHOTO
BBOJA/BBIBO/IA

HOI'0 BBOJA/BbIBOJA

CooOmresne 0  Heuc-
MPABHOCTH aIIapaTHBIX
OJIOKOB TEepMHHAJa MpPU

3arpyske WITH B
nporecce paboThI
TepMHHAaJIA

Hewncnpasen oaun u3
OJIOKOB JTUCKPETHOIO
BBOJa/BBIBOA, OJIOK
UTaHUS

D:0x00002000

Onpenenuts Mo KoJiaM OO0k
HEUCIIPaBHbIN OJIOK TEpMUHAJIA.
[Iepesarpy3uts TepMHUHAI Kpat-
KOBPEMEHHBIM (Ha 3 ¢) CHATHEM
nutanud. Eciu nocie nepesa-
rpy3KH TepMHUHAaJIa OluoKa co-
XpaHSeTCs, TO HE00X0IUM
peMOHT/ 3aMeHa 0J10Ka

CooOmienne o0  cboe
nporpaMMmHOro  obec-
[eYEeHUs

OnHOKpaTHBIN  cOOM
MIPOrPaMMHOTO
obecreyeHus..
Bo3Moxen
mratel LI

cOoit

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

[Ipn HeomAHOKpaTHOM MpOsBiIeE-
HUU OIHMOKH OOHOBUTH CXEMY
3allUThl C UCIIOJIb30BAHUEM Cep-
BucHoro [IO u mnepesarpy3uthb
TEPMHHAN  KPaTKOBPEMEHHBIM
(ma 3 ¢) castuem nuranus. Ecim
npobiieMa He yCcTpaHWiIach, pe-
MOHT/3aMeHa 0JIOKa JIOTUKU

Coobmenne o coOpoce|OnnokpatHbiii  cOoii | A:0x00000020 |IIpoBeputb ¥ YCTaHOBHTH
HacTpoeK HHEProHe3aBUCUMOM napameTphbl KOH(HUTYpaIHH.
NaMsITH PETUCTPAToO- Ecmm  ommbka  moBTOpsieTcs,
POB U HACTPOEK pPEMOHT/ 3aMeHa OJI0Ka JIOTUKH
Coobmenne o  cboe|OmuokpaTtHbiii  cOoii | A:0x00000080 |Bo3moskHa mOTEps MPEIbIITYITIX
NaMTH OCLMJJIOTPaMM | 3HEPTrOHE3aBUCUMOMN ocumorpamm. Ecian - ommbka
naMsIT! OCIIMIIIO- MOBTOPSIETCS,, ~ PEMOHT/3aMeHa
rpaMm 6moka soruku. [lpu sTomM He
TpeOyeTrcs CpOYHOro  BBIBOJAA
yCTpOMCTBA U3 pabOTHI
Coobmenne o  cboe|OmuokpaTHbIi cOpoc|A:0x00000400 |IIpoBeputh M mpu HEOOXOAUMO-
4acoB BpEMEHU CTH BBICTABUTh INapaMeTpbl Bpe-
MeHu TepmuHana. Eciou ommOka
HOBTOpSI€TCS,  PEMOHT/3aMeHa
6soka joruku. [Ipu sTom He Tpe-
OyeTrcs CpPOYHOIrO BBIBOJA YCT-
poiicTBa u3 paboThl
Coobmenne o Heuc-| Tepmunan pabotaer | A:0x00000800 |IIpoBepka COOTBETCTBHUS CXEMBI

MIPAaBHOCTH, BBI3BAHHOM
KOH(UTryparuen U
CXEMOH 3aIHUTHI

C HEBEpHOW WM He-
COOTBETCTBYIOLIECH
€ro THUIy CXEeMOM
3aILUATHI

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

TEPMUHATY 3alluTbl, IIpOorpam-
MHPOBAHHUE CXEMBI C HCHOJb30-
BaHMEM cepBucHOro 110

[Ipoune HencnpaBHOCTH

Ilouck HewucnpaBHOCTH U pe-
MOHT/3aMeHa HEUCIIPAaBHOT' O
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[Tpusznaku Bo3mosknast npuunna | Koapl ommbok Mertobl ycTpaHeHus

OJIOKa

*He onpezaenseT HEUCIIPaBHOCTh KOHTAKTOB BBIXOJHBIX pefie (HampuMep, 3ajHuiaHue), a Takxke padboTocmo-
COOHOCTb JMCKPETHBIX BXOAOB, LEJIOCTHOCTH OOMOTOK IMPOMEKYTOYHBIX TpaHC(HOpMATOPOB TOKa U
HaNpsDKEHUSL.

[pumevanue — [Ipu 0OHAPYKEHUU HEUCTIPABHOCTH HEOOXOJAMMO B MEPBYI0 O4Yepenb 3aIKCaTh KOJbI
omuoOoK, oroOpaxaembie Ha UM wu coorBercTByromue 3.3.3, HOMOJIHHUTEIBHYIO WH(GOPMAIUIO COTJIACHO
Tabnune 3.6 U cCOOOIMUTh UX MPEANPUATHIO-U3TOTOBUTEN0. B OTIENBbHBIX ciiydasx (MPU KPaTKOBPEMEHHBIX
c00s1X) ISl YCTpaHEHUsT HEUCTIPAaBHOCTH MOXET OKa3aThCsl IOCTATOYHBIM BBHITIOJHUTH MTEPEPHIB MTUTAHHS.

3.4 Yruauzanus

3.4.1 [lociie OKOHYAHUSI YCTAHOBJICHHOI'O CPOKa CIY>KOBI TEPMHUHAI MOAJICKUT JEMOHTAXKY U
yrunusanuu. CrienuaabHeIX Mep 0e30MacHOCTH MPU JEMOHTa)Xe W yTUIU3alluu He TpeOyercs.
JleMOHTaX U yTUIU3alus He TPeOYIOT CIeIUAIbHBIX IPUCIIOCOOICHHUM U HHCTPYMEHTOB.

4 TpancnopTUpOBaHHMe W XPaHEHHE

4.1 YcioBuss  TpaHCHOPTUPOBAHUS, XpaHEHUS TEPMHHAJa U JIONYCTUMBIE  CpPOKHU
COXPaHsSEMOCTH B YIIAKOBKE JI0 BBOJIA B AKCILTYaTallMIO IPUBEACHBI B Tadmuue 4.1.

4.2 TpaHCTIOpPTHPOBAHKE YIAKOBAHHOTO TEPMUHAIA MOXET MPOU3BOAUTHCS JIFOOBIMU BHIAMH
3aKkpbITOro TpaHcropra. Ilpu 3TOM TpaHcmopTHas Tapa TepMHMHAIA JOJDKHA OBITH 3aKperuieHa
HEIIOBUXXHO.

4.3 [lorpy3ka, KpemjieHHe U TepeBO3Ka TEepMUHAla B TPAHCIOPTHBIX CpPEACTBax
OCYLIECTBJISICTCS B COOTBETCTBUM C JCUCTBYIOIIMMHU IpaBHJIaMU IIEPEBO30OK TIPYy30B Ha
COOTBETCTBYIOIIMX BHJAaX TPAHCIIOPTA, NMPUYEM IOTPY3Ka, KPEIUIEHHE M MEepeBO3Ka TEpMHUHAJA
KEJIE3HOJOPOKHBIM TPAHCIIOPTOM JIOJDKHA TPOU3BOIUTHCS B COOTBETCTBHU C «[eXHHYECKHMHU
YCIIOBUSIMU TIOTPY3KH U KpeIUleHHs Ipy30B» U «lIpaBuimamMu nmepeBO30K Irpy30B», YTBEPHKICHHBIMU
MuHUCTEPCTBOM ITyTEH COOOLIEHMUS.

Tabnuma 4.1 — YcnoBusi TpaHCHOPTUPOBAHUS U XpaHEHUs

O6o3HaueHue ycnosuii Tpancnop- | OOo3nauenue | Jlomyctumsie
THPOBAHUS, B YaCTH BO3JCHCTBHUS YCIIOBUH CPOKHM cOXpa-
MEXaHUUYECKUX | KIMMaTHYECKUX XPaHEHUS [0 | HAEMOCTH B
Bunp! mocraBok ¢akropoB mo | ¢akropos, Takux |['OCT 15150-69| ymakoBke
I'OCT 23216-78 KaK YCJIOBHS MIOCTABIIMKA,
XpaHEeHUs 110 TOJIBI

I'OCT 15150-69

1 Buytpupoccuiickue
(kpome peruonoB Kpaii-
Hero CeBepa U TpyJaHOIOC- J 5(0X4) 1(C) 1
TYIHBIX ~ pPalilOHOB IO
['"OCT 15846-2002)

2 Buytpupoccuiickue B
paifonsl Kpaitnero Cesepa
U TPYIHONOCTYIIHBIE paii-
onbl o 'OCT 15846-2002)

[Ipumeuanus

1 HmxHee 3HaueHHE TEMIIEpATyphl OKPYKAIOIIETro BO3/AyXa NMPH TpaHCHOpPTHpoBaHMU MuHyc 25 C, a
MIpH XpaHeHuH He MeHee ioc 5 C.

2 HwxHee 3Ha4YCHHE TEMIIEPaTyphl OKPY’KAIOIIEro BO3AyXa INPH TPAHCIOPTHPOBAHUM M XpaHEHHU
oTpeaeIsieTcs KOMIUIEKTYIOIEH 3neMeHTHON 0a30i 1 MaTepuaiaMu, IPUMEHSIEMBIMH B yCTPOMCTBE.

3 Jl1s1 ycioBuid TpaHCIIOPTUPOBAHMS B YACTH BO3JICHCTBUS MEXaHHUECKHUX (hakTopoB «JI» momyckaercs
o0I1ee YUCIo eperpy3ok He Ooliee YeThipex.

4 TpeOoBaHuUS MO YCIOBUSM XPaHEHHs PACHPOCTPAHSIOTCS Ha CKJIagbl U3TOTOBUTENS M MOTPEOUTENS

MPOAYKIIHH.

C 5(00K4) 2(C) 1
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IMPUJIOKEHHUE A - CTpyKTypa yCJI0BHOI0 0003HAYECHUS

(oGs3aTenbHOR)

TX 2yxx.ppp aaa, 1Y, =220, RS485/BOJIC, Eth-X YXJI 3.1

1 e T T I T — TepMuHaN 3aIIUTHI

Hasznauenue

A - npoTuBOaBapHiiHas aBTOMATHKA,

I" — 3ammra reneparopa,

JI - 3amuTa ¥ aBTOMaTHKA JINHUU, TIPHCOCTHHCHHUS

H - HKY u npouue He nojamnagaromye no; BIIIENepeYrCICHHbIE |

P — 3ammTa peaxropa;

T — 3amura u aBromMaruka tpancpopmaropa, AT, BCK, 1P,
VIIP, TB, TCH;

VY - mxadst ACY,

III — 3amuTa mwuH (OIIHHOBOK)

Kitace 2 - HKY ynpaBieHusi, aBTOMATHKH U 3aIHTHI
IJIaBHBIX LIUTOB YIPABJICHUS MOICTAHIIHN

Xapaxkrepuctuka HKY

1 - HKYV renepaTopoB, 6J10k0B reHepaTop-TpancgopmaTop,
tpancopmaTopos, aBrorpanchopmaropos, P, YIIIP, BCK
3 - HKY mmHHBIX anmapaTtoB

4 - HKY 00m1enoicTaHIMOHHBIX YCTPOUCTB

5 - HKY nunwii 6, 10-35 kB

6 - HKY nunwuii, npucoenunennii 1 AYB 110-220 kB

7 - HKY nunwuit, npucoenuuenuii u AYB 330-1150 kB

TUIOHCIIONHEHNE

01 - TokOBBIe/HATPSDKEHYECKUE 3AIUTHI CPEHETO HAPSHKEHUS
02 - yHuBepcallbHBIC 3aIUThI CPEAHETO HATIPSHKECHUS

03 - perucrpanus aBapuiHbIX CHTHAJIOB

04 - muddepenumanbHO-Gha3Has 3amKTa JIHHAR

05 - mpogoneHas quddepeHnnanpHO-(ha3Has 3alKTa JHHAH

06 - cTymeHy4aThIe 3alUThI JHHUI, MpUucoeauHeHuit u u AYB
07 - HanpaBJieHHAsl BEICOKOYACTOTHAS 3aIlUTa

1 T T 08 - 3armuTe! TpaHchopmaropa, aBToTpaHchopMaTopa, Ipyrux
npucoeaunenuii (P, YIIIP,BCK)

10 - 3ammTa IIMH ¥ OIIMHOBOK

14 - 3ammra rerepaTopa

15 - mxadsr HKY (OBP, LIC, OMII, TH, mkads! ynpasieHus 1 T.11.)
16 - mxader OMII u mkadsr Ha ocHoe TOP 100

20 - npoTHBOaBapHitHasl aBTOMATHKA

30 - HeTunoBbIe MKa(bI

50 - mkadsr ACY

>

\

4

\

4

N

>
—

Hcnonrenne mporpamMMsl

A A I AnmapaTHoe HCIOJIHEHHE

Hcnonnenne nHANKATOpA !

A A — 0 (6e3 nHTUKaTOpa)
— 1 (andaBurHO-11POBOIL THaroHabo 6,9 cm);
— 2 (andaBuTHO-IH(POBOIT AHaroHanso 12,7 cm)

Hanpskenne onepaTuBHOTO MUATAHMS
N — MOCTOSIHHOE (=) MK IepeMenHoe (~),
— 110 umm 220 B.

HWcnonuenue mopra :
— RS485 umu BOJIC;
— RS485 nmu BOJIC

HWcnonnenue 2 moptos cesizu Ethernet:
— Eth-T — ¢ «BuTOM Mapoii»;
— Eth-F — ¢ onroBosiokoHHBIM Kabesem

KimmMaTndeckoe HCIOIHEHHE U Kate -
ropus pasmemtenust no 'OCT 15150

[Tpumeuanue — AnmapaTHOE HCIOJIHEHHE BEIOUPACTCS HA MPEANPHATHH-U3TOTOBUTENE B COOTBETCTBUH
C UCIIOJIHECHUEM IIPOrpaMMbl U KOJIMYECTBOM U THUIIOM aHAJIOTOBBIX BXOAOB U AUCKPETHBIX BbBIXOA0B, YKa3HBIX
B KapTe 3aKasa
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HPUJIOKEHUE b - BHeminuii BuJ, rabapuTHbie, YCTAHOBOYHbIE U
NPUCOCAMHHUTEIbLHbIE pa3Mepbl

(oOs3aTenbHOR)

180,5

@ Iy ErESnEe

‘E} o] o o] O

MHUTAHVE TECT HEWCTIF.

oF

e

o

g

e

&

o

&

(&

o4
o3
<5

e

10,4x7,5

o —— 4ote.
(Ie] (=]
(=T
D (=]
- o

3

, 170.4

o a1

prip

1614

1981

Macca Tepmunana rabaputa 1/4 He 6omee 7 Kr
Pucynok b.1 — Buemnuit Buj koHcTpyKTHBa 1/4
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Macca tepmuHaia radapura 1/2 ve 6omnee 10 kr

Pucynok b.2 — Buemnuii Bun KoHCTpyKTHBA 1/2
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= x 40TE.
; E o o
" ¥ ] L
[n3] w
5 H - ™
MEC™ %M. m
~
2415
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2324
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3683

Ml oFECHE-

THTAHVE TECT HEME T
L] @ L

180,5

265,49

&
348,72
i
= = 338,2 = =
37a g

Macca Tepmunana rabapura 3/4 e 6oxiee 13 kr

Pucynok b.3 — BHemnuii Bux KoHCTpYKTHBa 3/4
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455
¥4 BPECNEP / 1047 5
- T 407TE.
NATAHWE TECT HEHCNP. *
L ] m L J :
| w| m
a 3 8
:
KIECT. ¥TII.
. 4545
== fli=]
b
[
=
=t
=
w
(o]
= = = k=14 ==
4459
4826

Macca Tepmunana radapura 1/1 e 6onee 15,5 xr

Pucynox b.4 — Buemnuii Bux koHcTpykTuBa 1/1
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HPUJIOKEHHUE B - CtpykTypHas cxema coeqUHeHUs 0JI0KOB TePMHHAJIA

(oGs3aTenbHOR)
«XAl» % XAl
Bnok TpaHcgopmaTopoB S Bnok Bbnok cBasn  xs Z s
« »
«XA2» % XA2 E pacLuMpeHus C3003’ (VD3,vD4)
X1 x1 5 aHarnoroBbil C3004
«XA3» % XA3 = VvD1,VD2 % «XT6»
3 XP1 X1
Z =
«XAd» XA4 [0)
)
O
o
~ XP5 XP10
o
«XA5» % XA5 Llé X2 XP1 RIL
X1 X3
Brok TpaHcdopmaTtopos”) i T
«XA6» XA6
E Brok noruku
XA7
«XAT» % RJ2 % «XT2»
X2 XP2
«XA8» % XA8
XP8.1  XP8.2 XP9.1 XP9.2
«X1» % X3 X1 X2 X1 X2
Briok nuTaHna Briok cesa3m Briok cBa3m
X1 X7 C3001, C3002 C3001, C3002
«X2» E X4 X3 (VDL1, VD2) X3 (VD1, VD2)
«XT3» «XT4»
«X3»
(«X5»,«X7»,«X9»,«X11y,
«X13»,«X15»,«X17», X3
«X19»,«X21», «X23») BHOK ﬂMCerTHOFO
Xd» BBOAA BbIBOAA” 1 X3, X4, X5, x2
(«XB»,«X8»,«X10»,«X12», X6, X8...X14 Briok «USB»
X4 Llenb {
«X14»,«X16»,«X18»,
«X20%,«X22», «X24%) X1 x1 VHAOUKauun e T
uss -2 2
D+ 3
GND 4

1
) Hannuue u/nimm KoaudecTBO OJ0KOB 3aBUCHT OT MCIOJTHEHHS TECpMHHAJIA.

IIpumeyanus
1 CoctaB u TUN O6JIOKOB 3aBUCUT OT UCIIOJTHEHUS TEPMUHATIA.
2 OnucaHue MOPTOB CBSI3M MpHBeIeHO B Tabnuie B.1.

Tabnuna B.1
O6o3HaueHue O6o3nauenue | Pucynok Omnucanue nopra cBsizu
pa3bemMa Ha Ha TIIaTe
3a/IHEeN MMaHeIn
«XT1y» («XT3») RJ1 (RJ4) B.1a) Ethernet 100 Base-T
B.16) Ethernet 100 Base-F
«XT2» («XT4») RJ2 (RJ3) B.1a) Ethernet 100 Base-T
B.16) Ethernet 100 Base-F
«XT3», «XT4» X3 B.2 a) RS485
VD1, VD2 B.2 6) BOJIC
«XT5» VD3, VD4 B.3 a) BOJIC (A3J1)
X3 B.3 0) BY-sxox (J1®3, HBY3 u HBYUB)
«XT6» VD1, VD2 B.3 a) BOJIC (A3J)

[Mpumeuanue — [pu Hanmumu yersipex Ethernet moproB ncnonb3yrores pazbemsl XT3, XT4.
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RJ1 (RJ4) RJ1 (RJ4)
«XT1»
Uene =< («XT3») Len 4
T+ 1 100 Base-F| R 1
100 Base-T| T- 2 Ethernet T 2
Ethernet R+ 3
R- 6
RJ2 (RJ3) RJ2 (RJ3)
«XT2»
Hene = («XT4») Hene -
T+ 1 100 Base-F| R 1
100 Base-T| T- 2 Ethernet T 2
Ethernet R+ 3
R- 6
a) 6)
Pucynok B.1
XS‘ VD1, VD2
Llens —>>— «XT3»
Llenb -
OkpaH 1
RS485 | D+ 2 BONC R 1
D- 3 T 2
X3‘ VD1, VD2
Llenb == | «XT4» Lens N
OkpaH 1 sonc R 1
RS485 D+ 2 T 5
D - 3
a) 6)
Pucynok B.2
VD3, VD4 X3
Llens - «XT5» Lienb >
R 1 BobixogHble| 1
Bonc T 2 KOHT. pene 2
VD1, VD2 -OuT 3
+OUT 4
Llens - +IN 5
R 1 -IN 6
BONC «XT6»
T 2
X1
a) 0)
Pucynok B.3

«XT1»
(«XT3»)

«XT2»
(«XT4»)

«XT3»

«XT4»

«XT5»
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MMPUJIOKEHHUE I - IlepeyeHb 000py10BaAHUA M CPEACTB M3MEPEHUS

(oGs3aTenbHOE)
Junanazon Knacc TounocTu PexomeHnpoBanHOe
HaunmenoBanue M3MepPSIeMbIX WJIN TIOTPEIIHOCTh | 00O0pYJIOBaHHE WK
obopynoBaHus (KOHTPOJIUPYEMBIX ) M3MEPEHUs HOPMaTHUBHBIN
BEJIMYHH JIOKYMEHT
1 2 3 4
Bomstmerp  yaumBepcanbhbiii | (0-1000) B +0,1% GDM-8246
uppoBo GDM-8245
MynbTuMeTp HUPpPOBOH (0-750) B, APPA-107N,
(0-10) A +0,1% APPA-109N
Awmmnepmetp nepemernoro toka | (0,5-1) A; 0,5 3537,
(5-10) A 2539
Hcrounuk nutanus | (0-6) A, +0,5% GPS-2303,
MTOCTOSTHHOTO TOKa (0-30) B GPS-3303,
GPS-4303
Hcrounuk nuranus | (8-300) B, +(0,005U,.,+0,2B) | GPR
MIOCTOSIHHOTO TOKA (1-30) A +(0,0051y,,+0,02A)
MeraommeTp (0-1000) MOM +15% 2C0202/1-'

500 B

MocT OCTOSIHHOTO TOKA (0,005-999990) Om | (0,5-5) I'OCT 7165-93
DNEeKTPOHHBIN ociorpad (0-300) B, + 10 %. TDS2012,

(5-400) T'u +1% GDS-820S
H3mepurenb BpemenHbix | (0-100) ¢ 0,005/0,004 TY25-04-08.003-83
napamMeTpoB pelie
HITanreHIMPKYIh (0-400) Mmm 0,05 mm 111-11-400-0,05

I'OCT 166

Usmeputens comporusnenus, | (50-2500) B, 50 'y | +10 % MIC-2500
YBIQKHCHHOCTH W CTENCHU
CTapeHUsl AIEKTPOH3OIISIUH
VYcranoBka st mposepku | (100-5000) B + (0,03U+30 B) GPT-815
HJIEKTPUYECKON 6€30MaCHOCTH
IIpumeyanne — IIpu DpPOBENEHMHM HCIBITAHUM M TPOBEPOK JAOINYCKACTCS IPUMEHEHUE JPYroro

O60py,Z[OBaHI/I$I, O6eCHC‘lHBaIOH_IeFO HU3MCPCHHUEC KOHTPOJIMPYCMBIX IMApaMETPOB C TOYHOCTHHO HE HUHIKC

TpeOyeMoi.
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Tepmunan 3awgumet u agmomamuxu muna « 1X 2XXX»
Pyxosoocmeo no sxcniyamayuu

JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa nmcToB (cTpanuir)

Bcero nucros

N3sMm.| uzme- 3aMe- HOBBIX aHHYJIUPO- (cTpanun) B No nokymeHTa [Toanuce Jara
HEHHBIX HEHHBIX BAHHBIX JIOKYMEHTE
— 48 AUIIB.105-2012
1 37,38 49 AUIIB.124-2012
2 4,5,6,9, 11, 49 AUIIB.214-2012
16, 20, 33, 42
3 49 AWIIB.16-2013
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