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BBEJEHHUE

Jo BkimoueHns B paboTy HEOOXOIUMO 03HAKOMHTHCS C HACTOSIIIIAM PyKOBOJCTBOM TIO AKCILTyaTannu!

Hacrosimee pykoBoactBo mo skcrutyartanuu (PD) mpenHasHadeHo A7 O3HAKOMIIGHUS C OCHOBHBIMH
napamMeTpaMH, NPUHLUIOM ICHCTBHS, KOHCTPYKLHEH, MPaBUIaMHU 3KCILTyaTallUd M OLEHKH BO3MOKHOCTH
MIPUMEHEHHs] KOMIUIEKTHOTO YCTpOoicTBa 3ammThl U aBToMatuku TOMII 2501-31, umenyemoro B JanbHeieM
«YCTpPOMCTBO» UM «TEPMUHAI.
JlaHHBIN TOKYMEHT BKJIIOYAET B ce0sl CICAYIOLINE Pa3aebl:
— «TexHuueckoe omucaHue M paboTa U3IEIHS», B KOTOPOM JAIOTCSI OCHOBHBIE TEXHHUYECKHE IAHHBIC
(YHKIIMI 3aIUT U yCTPONUCTBA B IIEJIOM, ONMCAaHHUE NMPUHIINIIA ASUCTBUS U KOHCTPYKIUH U T.IL.;

— «Mcnonp30BaHue MO HA3HAYCHUIO», T/I€ MIPUBOIATCS PEKOMEHAAINH U MHCTPYKIHHU MO PETYIUPOBAHUIO
U HAaCTPOWKE, YCTAHOBKE YCTABOK U IIapaMeTpPOB;

— «TexHnyeckoe 00CITyKMBaHUE U PEMOHT», B KOTOPOM IPUBOJAATCS PEKOMEHAALNHU TI0 00CTYKUBaHHIO, a
TaKXe HeoOXOJMMbIe MEPOTIPUATHS I PEMOHTa YCTPOHCTBA.

KommiektHoe ycTpoiictBo 3amuThl u aBromatuku TOMII 2501-31 cooTBeTcTByeT TpeOOBaHHIM
texanaeckux ycioBuid TY3435-107-00216823-2002 u I'OCT P51321.1-2000. YctpoiicTBo pa3paboTaHo B
COOTBETCTBHU € «OOLUIMMU TEXHHYECKMMH TPEOOBaHUSMH K MHKPOIIPOLECCOPHBIM YCTPOWCTBAM 3aIllUTBI U
aBroMmatuku sHeprocucrem» PJ[ 34.35.310 ¢ coOmroneHneM HEOOXOMUMBIX TpeOOBaHUH IS MPUMEHEHHS UX
Ha noactaniusx (I1C) ¢ nepeMeHHBIM, BEIIPSIMICHHBIM IIEPEMEHHBIM MJIM IOCTOSHHBIM OIIEPATHBHBIM TOKOM.

HeoOxonumble mapaMeTphl ¥ HaJIe)KHOCTh paboThl yCTPONCTBA B TEUEHUE CPOKA CIIYKOBI 00eCIIednBaroTCs
HE TOJBKO KAuecTBOM pa3pabOTKM W M3TOTOBIECHHS, HO W COONIONEHHEM YCIOBHH TPaHCIOPTUPOBAHHSA,
XpaHEHUs, MOHTaXa, HANaJKH M OOCIY>XMBAaHUS, IOITOMY BBINOJHEHHE BceX TpeOoBaHMi HacTosmero PO
SIBIISIETCS] 00SI3aTENbHBIM.

B cBsi3u ¢ cucremMaTnyeckuM MpoBeAeHUEM PadoT MO YCOBEPUICHCTBOBAHHIO YCTPOICTBA B JaJIbHEHIIIEM
MOT'YT OBITh BHECEHBI H3MEHEHHS, HE YXYALIAIONIUE MapaMeTPbl U KAYeCTBO U3TOTOBICHUS.

COKpaIIIeHI/ISI, HCIOJIB3YEMbIC B TCKCTE!

ABP - aBTOMaTU4YECKUN BBOJI pE3€pBa,

AIIB - ABTOMATHUYECKOE MOBTOPHOE BKIIIOUEHNUE,

ALII - aHanoro-u@poBoif mpeoOpazoBareib,

BB - BBOJIHOH BBIKITFOUATENb,

BJI - BO3AyLIHAas JIMHHUS,

3MH - 3allMTa MUHUMAJIBHOTO HANPsHKEHU,

KJI - Ka0enpHas JTUHUS,

KPY - KOMILJIEKTHOE pacrpeieIuTeIbHOE YCTPOMCTBRO,

KCO - KaMepa cTalroHapHasi 00CIyKuBaeMasi,

KTIICH - xomrmiekTHas TpaHCOpMATOpHAs TIOJCTAHIINS COOCTBEHHBIX HYXK]I,
MT3 - MaKCHMaJbHO-TOKOBAs 3aIlNTa,

033 - oHO(a3HOE 3aMbIKaHUE HA 3EMITIO,

o3y - OIlepaTUBHOE 3alIOMMHAIOIIEE YCTPOICTRO,

113y - IOCTOSIHHOE 3allOMUHAIOIIEE YCTPOICTBO,

TIK - IEPCOHAIBHBIN KOMIIBIOTED,

T1C - TIOJICTAHIIUS,

110 - MporpaMMHoe o0ecrieueHue,

P3A - pelieiiHas 3allliTa U aBTOMaTHKa,

PEMB - peiie 6IOKMPOBKH MHOTOKPATHBIX BKJIIOUEHH BBIKITIOUATENS,
PIIB - pelle MONI0KEHUS BKIIIOYEHO,

PIIO - pee TMOJI0KEHUS OTKITIOYCHO,

T3HII - TOKOBasl 3alllUTa HYJIEBOU MTOCIIEIOBATEIBHOCTH,

TCH - TpaHC(OpPMAaTOp COOCTBEHHBIX HYK],

TTHIIT - TpaHc(pOpMAaTOp TOKA HYJIEBOU MTOCIEA0BATEIEHOCTH,
YPOB - YCTPOMCTBO PE3EpBUPOBAHUSA NPU OTKA3€ BBHIKJIIOYATENS,
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1 TEXHUYECKOE OIIMCAHUME U PABOTA U3AEJINA
1.1 HazHaueHue u3aeus

1.1.1 Yerpoiicteo TOMII 2501-31 mpenHasHaueHo A MPUMEHEHHS B CXeMaX BTOPHUYHOW KOMMYTaIlMH Ha
[IC ¢ mepeMeHHBIM, BBINIPSMIICHHBIM MEPEMEHHBIM HIIA MOCTOSHHBIM ONEPATUBHBIM TOKOM C BBIIIOJIHEHHEM
HEOOXOAMMBIX (YHKIMH 10 3aIiuTe, AaBTOMATHKE, YIPAaBIEHHIO W CUTHAIM3AIMHA  KOMIUIEKTHBIX
pacrpeneTuTeNbHBIX YCTPOWCTB OTXOMASIISH JTUHUU HampsbkeHneMm 6-35 kB. YcrpoiicTBO mpumeHseTcs st
CCJICKTUBHOM 3allUThl OT MEXAy(ha3HbIX KOPOTKUX 3aMbIKAaHWN M 3aMbIKAHMH Ha 3€MJII0 B Ka4eCTBE
HeHanpaBJeHHOH nByxda3Hoit MT3 u 3amuTsl 0T 3aMBIKaHHA HA 3€MITIO B pACTIPEICTUTENLHBIX CETIX CPEIHETO
1 HU3KOT'O HANPSKEHUS ¢ U30JIMPOBAHHOM WIIN TIIyX0-3a3€MJICHHON HEUTPAbIO.

VYerpotictBo npennasnaueno ans ycranoBku B KCO, KPY, KPYH, KTII CH snekTpuueckux CTaHIUN U
MIOJICTAHIIMHA, a TAaKKe Ha TMaHeJsIX, B IKadax yMpaBieHUs, PAaCHOJOKEHHBIX B PEIICHHBIX 3aaX W ITyJIbTaxX
yhpaBieHUs. TeXHHYECKHE XaApaKTEPUCTUKHM YCTPOMCTBA JENal0T BO3MOXHBIM €ro INPUMEHEHUE Ha
PEKOHCTPYUPYEMBIX 00BbekTax HeOombmux [IC HpOMBINUICHHBIX MPEANPUATHH M CETEH C YCTAaHOBKOW B
kamepax KCO unu KPYH c xxecTkuMu TeMiepaTypHBIMH YCIOBUSIMU IKCIUTYaTallUu.

YcTpoiicTBo oOecnieunBaeT B3aNMOACHCTBHE C MACISHBIMU, BaKyYyMHBIMH, DJI€Ta30BBIMU BBIKITIOUATEISMH,
OCHAIIEHHBIMH Pa3IMYHBIMU THIIAMU TPUBOJIHBIX MEXaHU3MOB.

Bo3MOXHO mpHMEHEHHEe YCTpPONCTBA B KauecTBE CIEIMAIU3UPOBAHHOIO YCTPOICTBA aBTOMAaTHKH C
COOTBETCTBYIOIIEH JOPabOTKOM U3eNns O] TpEOOBaHUS 3aKa3UHKa.

1.1.2 VYcrpoiictBo u3roraBnuBaercs B kimMmaTuueckoMm wucnonHeHuun YXJI3.1 mo T'OCT 15150-69 u
MpeIHa3HAYEHO /IS SKCIUTyaTallly B CIEAYIOIUX YCIOBHUIX:
— BEepXHEe MpeAeIbHOe padoduee 3HAUCHHE TEMIIEPATYPHI OKPYIKAIOIIEro Bo3ayxa miroc 55 °C;
— HIDKHEE MpeeiibHoe pabouee 3HaUeHUE TEMIIEPATyPhl OKPYKaroIero Bo3ayxa munyc 40 °C;
— BepxHee paboyee 3HaUeHHE OTHOCUTENBHOM BIaKHOCTH - He Oonee 80% npu mwiroc 25°C;
— BBICOTA Haj YPOBHEM MOpsS He NobkHa ObITh Oonee 2000 M, mpu OONBIIMX 3HAYEHUSAX AOJKEH
BBOJIUTHCS TIONPABOYHBIN KOA(PPHUINEHT, YIUTHIBAIOIINN CHUKEHUE IEKTPUICCKOM MPOYHOCTH H30JISIUH;
— OKpy’Karomas cpesia HeB3phIBOOIIACHAsI, HE CoJiepiKallas TOKOMPOBOASIIEH MbIIH, arPECCUBHBIX Ia30B
1 MapoB B KOHLEHTPALMSX, pa3pyIlaoIuX H30JIHI0 U METaJUIbI;
— MECTO YCTaHOBKHM YCTPOMCTBAa JOJKHO OBITh 3alMIIEHO OT IOoHaJaHus OpbI3r BOXBI, Macedn,
SMYJIbCUM, & TAK)KE OT MPAMOTO BO3JIEUCTBUS COTHEYHOU paJihallviy;
— armocdepa tuna 2 (mpomeinuienHas) mo 'OCT 15150-69;
YCTpOHCTBO COOTBETCTBYET Tpymme ycioBuil skcruryataruud M7 mo I'OCT 17516.1-90, mpu sTtom
JIOITYCKalOTCsl BUOpAIIMOHHBIE HArpy3KU C YCKOpeHueM 1o 1g B auanazone yactot ot 0,5 go 100 T,
VYCTpOoHCTBO BBIIEPKHUBAET MHOTOKPATHBIE YAapHbIE HArpy3KH UIMTEIBHOCTBIO OT 2 g0 20 Mc ¢
MaKCHUMaJbHBIM yCKOPEHHEM 3g.
CrereHp 3amuTBI  OOOJIOYKH YCTPOMCTBA CO CTOPOHBI MOIKITIOYEHHUS BHEIMTHUX MpoBOogHUKOB IP 20, ¢
octanbHbIX cTopoH IP 40 mo 'OCT 14254-96.
ITo TpeGoBaHMSM 3alIUTHI YEIOBEKAa OT MOPAKEHHS 3IEKTPUYECKHM TOKOM YCTPOWCTBO COOTBETCTBYET
knaccy 01 mo I'OCT 12.2.007.0-75.

1.1.3 VYcTpoiicTBO mpenHa3Hau€HO ISl MPUMEHEHUS B KauyeCTBE OCHOBHOM WM PE3ECPBHOM 3alUTHI
OTXOJSIIEH JTMHHUH, OTACIBFHO MIIM COBMECTHO C APYTHMH ycTpolictBamu P3A, BEIIOJHEHHBIMHA HA Pa3IUIHON
aJeMEeHTHOU 6a3e (B T.4. M Ha DJICKTPOMEXaHUIECKOU 2JIEMEHTHOM 0ase).

1.1.4 CroenuanbHble  TEXHMYECKHE  pEIICHHs, MpPUMEHEHHblE B  yCTPOWCTBE, OO0ECIEYNBAIOT
paboTOCTIOCOOHOCTh  CHCTEMBI KOHTPOJIS M30JIALMM IIeNeH IIOCTOSHHOTO ONEpaTHMBHOIO TOKa IIpU
BO3HUKHOBEHHMH 3aMbIKaHUI Ha 3eMJII0 B IPUEMHBIX LENSAX yCTPONUCTBA.

1.1.5 YerpoiictBo TOMII 2501-31 BBITIONIHEHO ¢ MPUMEHEHHUEM MHUKPOTIPOIIECCOPHON IJIEMEHTHOMW 0a3kl,
KOTOpas 00ECIeYMBACT MOCTOSHCTBO XapaKTEPUCTUK U BBICOKYIO TOYHOCTh M3MEPEHHUH, a TaKKe MO3BOJISICT
pean3oBaTh MHOTO(YHKIIMOHATHLHOE YCTPOMCTBO, COBMeIIaroIee (QYHKIMU PEeNeiHHON 3alluThl, YIpaBICHUs,
ABTOMATUKH{, CHUTHAJIM3AIMM, M3MEPEHUs W perucrpanuu. Hapsmy ¢ OCHOBHBIMH (PYHKIHSMHU YCTPOHCTBO
BBITIOJTHSIET U LIENBIH Psiji BCIIOMOTATENBHBIX, HO KpaiHe MoJIe3HBIX (YHKIUH: QUKCUPYET BU TIOBPEKICHHS C
3aMKChI0 TOKA MOBPEKICHHS, MOMEHTA BOSHUKHOBEHUS U ITTUTEIBHOCTH aBapHH.
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1.1.6 YcrpoiictBo TOMII 2501-31 obecnieunBaet cieayromue GpyHKIHOHATLHBIE BO3MOKHOCTH:

8 uacmu 3awum
TpexcrynenuaTas HeHanpaBieHHast MT3;
OpHocTymneHJaTas HeHallpaBJIeHHasl TOKOBas 3alllMTa OT 3aMBIKaHUN Ha 3eMJTIO;
Yckopenue BTopoit cryneHr MT3 mpu BKIIIOUSHHH BBIKITIOUATENS;
Hanunuue n1ByX rpyni ycTaBok;

8 yacmu ynpaeieHus
MecTHoe (¢ KiIrouei Ha IBepHU peeidHoro mkada 1 ¢ JULEBOH NaHeIN) YIPaBIeHUE BEIKIIOYaTENIEM;
Hucranmonnoe (yepe3 1K) ympasneHue BRIKITIOYaTEIEM;
KonTpouns neneit ynpasnenus (PI10, PIIB);
briokupoBKka OT MHOTOKPATHBIX BKIOYEHUH BBIKIIIOUATENS;

8 uacmu asmomamuxu
Omno nimu nBykpatHoe AIIB
e ABTOMAaTHYECKOE YJIBOEHUE YCTaBOK

6 yacmu cea3u ¢ I[IK
e Peamuzanust QyHKIMI TeneyIpaBlIeHUs, TEICU3MEPCHIN U TEeJICCUTHATN3AIINN;
e UreHne nmapamMeTpOB HOPMAJILHOTO U aBaPUMHOIO PEXXHMOB;
e CrnemmanusupoBanHoe mporpammuoe obecnieuenne « TECOM ver.3.0» (BXOAUT B KOMIUIEKT ITOCTaBKH);
8 yacmu pecucmpayuuy

e Perucrtpauus mapaMeTpoB MITH MOCIEIHUX aBAPUMHBIX CUTYaIUH;

OONONHUMENbHBIE 803MONCHOCTIU
JelicTBUE Ha LIeNH YIIPaBICHUS, CHTHAIU3ALUU U BO BHEIIHUE LIEMIU «CYXUMU» KOHTAKTaMH peJie;
IIpueM KOMaH[ OT BHEIIHUX YCTPONCTB aBTOMATHKH, YIIPABJIEHUS, CUTHAJIN3ALINH;
Pazwem mns cBs3u ¢ [1IK (Ha mutieBoi maHenn);
Kanennaps 1 yacel peanbHOTO BPEMEHHY;
CBeroanoHas CUTHAIM3ANNSA TTOJIOKEHHS BBIKITIOYATETIs, ITyCKa/CpabaThIBaHusI CTyTIeHEH 3allnT.

1.2 Texnuueckue JaHHbIE U XaPAKTEPUCTUKH

1.2.1 OcHOBHBIE TEXHUYECKHAE JaHHBIE YCTPOHCTRA!
HOMUHANbHBIU nepeMerHbILL MoK, A

HereH 3auThl 0T MEXAY(ha3HbIX 3aMBIKAHUH -1/5,
HeTei 3auUThl OT 0HO(]A3HBIX 3aMBIKAHUI Ha 3eMITI0 -0,2/1,0;
HOMUHANbHAS 4acmoma IEPEMEHHOr0 Toka, 11 —50;

HOMUHAILHOE HANPAJICEHUE
MIePEMEHHOT0/BBITIPSIMIICHHOTO TIEPEMEHHOTO/TTIOCTOSIHHOTO OIIEPaTUBHOTO TOKa, B — 110 wm 220;

pabouuti ouanazon HaMPSDKSHUS ONIEPAaTHBHOTO TOKa, B —oT 88 1o 242;
nompebnenue:
ernei mepeMeHHoro Toka, BA/¢asy — He 6omnee 0,3;
Terel ormepaTUBHOTO TOKA B COCTOSTHHH TIOKOsI/cpabaTeiBaHus, BT —He 6onee 7/15;
eabapummuwle pasmepul (IIUPUHA, BRICOTA, TTyOHHA), MM —270x132,5x225
Macca yCTpOUuCTBa, Kr — He Oonee 5

1.2.2 DnexkTpudeckas MPOYHOCTH M COMPOTHUBIICHUE U30JISIITHH YCTPOHCTBA
1.2.2.1 ComnpoTtuBieHne H30JAINH BCEX HE3aBHUCHMBIX Ilenel ycTpoiicTBa (kpome mopTa cBsizu ¢ 11K)

OTHOCHTEIILHO KOpIyca U MEXKAy o000l B XOJOAHOM COCTOSHHUHM TMPH TEMIIEPATYpEe OKPYKAIOIICH CpEbl
(2045)°C u otHOCUTENBHOM BaxkHOCTH 75% cocTapiseT He MmeHee 100 MOw.

Hpumeqauue. XapaKTepI/ICTI/IKI/I, MMPUBCACHHBIC B ,Z[aJ'ILHeﬁIHCM 0e3 CIICHUAJIBHBIX OTOBOPOK, COOTBETCTBYIOT

HOPMaJIBHBIM YCJIOBUSAM:

- TEeMITepaType OKPYIKaIoIIEero Bo3ayxa ot mitoc 15 mo mmroc 30 °C;
- OTHOCHTENLHOM BIAKHOCTH OT 45 110 75 %);

- atMocdepHOMY AaBienuto ot 86 1o 106 xlla;

- HOMHUHAJIbHOMY 3HAUYEHUIO HANPSKSHHUS OTIEPAaTHBHOTO TOKA;

- HOMUHAJIbHON 4acTOTE NEPEMEHHOIO TOKA.
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1.2.22 B COCTOSHMHM TIOCTaBKM OJJIEKTPHUYECKas M30IALNUS MEXIy BCEMH HE3aBUCHUMBIMHU LEISAMHU
ycTpoiictBa (kpome mopta cBsizu ¢ [IK) oTHOCHTENnsHO Kopmyca M BCEX HE3aBUCHUMBIX IIeTIel MeXIy coOoif
BbIIepXHUBaeT 0e3 Mpo0os W MepeKphITHs ucnbiTarenbHoe Hampsbkenne 2000 B (addekrtuBHOE 3HAUCHME)
nepeMeHHoro Toka yactotsl 50 [' B TeueHue 1 MuH.

1.2.2.3 DnexTpuueckas H30JANMUS HE3aBUCUMBIX IIEMEH MEXIy CO00H M OTHOCHUTEIBHO KOpIryca
BBIIEpXKHUBAaET 0Oe€3 TMOBPEXKICHUH W HapyUIeHWH NPaBUIBHOCTH (QYHKIMOHHPOBAHHS YCTPOWCTBA TpH
MOJIOXKUTENBHBIX U TPU OTPULATEIBHBIX HMITYJIbCA HCHBITATEILHOTO HAIPSDKEHMS, MMEIoIuX (mpu padoTe
HCTOYHHUKA CUTHAIA Ha XOJIOCTOM XOAY):

— ammuTyay - (4,5 - 5,0) xB;

— IUTENHHOCTH Nepeanero ¢ponTa - (1,2 -10_6 +0,36 -10_6 )c;
— JUTHTENBHOCTD 3aHero dpouta - (50 -10 + 10 '10_6) c;

— IUIMTEJIBHOCTh MHTEPBAJIa MKy UMILYJIbCAaMH - HE MEHee 5 c.

1.2.3 IloMexoycTONYHNBOCTH YCTPOMCTBA
YCTpoiicTBO TpW TOJAaHHOM HAIPSDKEHUH OMNEPaTUBHOTO TOKAa COXpaHseT (YHKIMOHUpOBaHHE 0Oe3
HapyIIeHUH U cO0EB TIPH BO3ACHCTBUM:
1.2.3.1 BBICOKOYAaCTOTHOIO HCHBITATEIBHOTO HAMPsDKEHUSI COTJACHO MexayHapomgHomy crangapty IEC
255-22-1 (cTemeHp KEeCTKOCTH 3), UMEIOIIETO CIIEIYIOIINe TTapaMeTPhI:
— popmy 3aryxaromux Konebanuit yactoroi (1,0 +0,1) MI'm;
— aMIUTUTYJHOE 3HAYEHHE TEepPBOTO HMMITYJIbCa TpU OOMIel cXeMe MOIKIIOYEeHHs UCTOYHHWKA CHUTHAla -
(2,540,25) kB, npu quddepennmansaoit cxeme noakmouenus - (1,0 £ 0,1) kB;
— BpeMs HapacTaHUs [IEPBOTO UMITyJIbca 75 HC ¢ oTkKIIoHeHHeM £ 20 %;
— MOJyJIb OrHOaromIel, yMEeHBIIAIOIIUICS IOoCIe TpeX-1ecTy neprnoaoB Ha 50%;
— 4acTOTy NnoBTOpeHHs uMmyiascos (400 +40) I'n.
[IpomoKATENHHOCTD BO3IEHCTBHS HMITYILCOB BRICOKOYACTOTHOTO CUTHaMA - (2 - 2,2) c.
BryTpeHHee conpoTHBIeHNE HCTOYHUKA BRICOKOYACTOTHOTO curHana - (200 £ 20) Om.

1.2.3.2 HaHOCEKyHIHBIX HMITYyJbCHBIX MOMeX (OBICTPBIX MEPEXOAHBIX MPOLECCOB) B COOTBETCTBHH C
TpeboBanusamu ctannapra [EC 255-22-4 (knacc 4) ¢ aMIIUTYIOH UCTIBITATEBHBIX UMITYIIBCOB:

— LIETIH IEPEMEHHOTO U ONEPATUBHOTO TOKA 4 xB, 5/50 uc;

— IPUEMHBIE U BBIXOIHBIE TIETTH 2 kB, 5/50 uc;

1.2.3.3 Dmextpocratnyeckoro paspsga cormacHo crangapty IEC 801-2 (kmacc 3) ¢ wmcHpITaTEIBHBIM
HaInpspKEHHEM MMITYJIbCa Pa3psiIHOTO TOKa!

— KOHTaKTHBIN pa3psij 6 kB, 150 n®;

— BO3IYILIHBIN pa3psn 8 kB, 150 n®.

1.2.3.4 MarHuTHOTO TOJSI TPOMBIIUIEHHOH YacTOThl B COOTBETCTBUM C TpeOOBaHUSAMH CTaHIapTa
MO3K 1000-4-8-93 HanpspkeHHOCTBIO 30 A/M (CTETIeHb KECTKOCTH 4).

1.2.3.5 Pagno4acTOTHOTO 3JEKTPOMArHUTHOTO IIOJII B COOTBETCTBHM C TpeOOBaHMSAMH CTaHIapTa
MO3OK 801-3-84 nampsxennocthio 10 B/M (ctenens sxxectkoctu 3).

1.2.3.6 MUKpOCEKYH/JHBIX HWMIIYJIBCHBIX TOMEX OOJIbIION SHEPTUU (MMITYJIbCHl HANpPsDKEHHS/TOKA
mmTensHocTeio 1 /50 um 6,4/ 16 MKC COOTBETCTBEHHO) B COOTBETCTBUH C TpeOOBaHUSAMH CTaHIapTa
MOK 255-22-1-88. AMIIUTY]a HaNpsHKEHUST UCIIBITATENIbHOTO MMITYJIbca (CTETeHb x)ecTKocTH 4) - 4 kB mus
BXOIHBIX LEMeH TOKa M HANPSDKEHUS, MOAKIIOYEHHBIX K YCTAaHOBJIEHHBIM HA IOJCTAHLUHM BBICOKOTO
HaInpspKEeHUs TpaHCPOPMATOpaM TOKA M HATIPSKEHHUS.

1.2.3.7 JluHaMHU4YeCKUX W3MEHEHWH HANpPSOKCHUS DJICKTPOIUTAHUS B COOTBETCTBUH C  TPeOOBaHUSIMHU
I'OCT P 51317.4.11-99 (creneHp xKeCTKOCTH 4) B BHIIE MPOBAJOB HampspKeHUs dMeKTponuTanust 10 0,5U,
JUTUTEIIBHOCTBIO JI0 2 C U KPaTKOBPEMEHHBIX MPEPHIBAHUAX AICKTPOMUTAHUS ATUTEIHHOCTHIO 110 0,5 C.

1.2.3.8 WIMIy/IbCHOTO MAarHUTHOTO MO C HampspkeHHOCThI0 300 A/M, BO3HHKAIOIIETO B Pe3yJIbTare
MOJTHUEBBIX Pa3psioB WU KOPOTKHX 3aMBIKAaHUI B TIEPBUYHOW CETH, B COOTBETCTBHHM C TPEOOBaHHUSIMU
cragaapra MOK 1000-4-9-93.
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ITognuceupara

WuB.Neny 6.
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MuB.Nermo 1.

1.2.4 XapaKkTepuCTUKHA BXOJIHBIX M BBIXOJHBIX II€TIEN yCTpONCTBa

KiiemMHBIE KOJIOJKM TOKOBBIX LIETE€H MpeaHa3HAYE€HBbl ISl MPUCOEAUHEHUS T0J BUHT OJHOTO WM ABYX
OJMHAKOBBIX MPOBOIHHKOB OOIIMM CEUCHHEM 10 6 MM’ BKITIOUHTEIBHO U CEUCHHEM He MeHee | MM KayIbIi.

KremMmHBIE KONMOIKW 1eTiel MUTaHUs, BXOAHBIX U BBIXOJHBIX IIeTIel MpeIHa3Ha4YeHbl IS MOJICOCTNHEHUS
oA BUHT OJHOIO MM [BYX OIMHAKOBBIX ITPOBOJHHUKOB 06HII/IM CCUCHUEM [0 2,5 MM2 BKIIIOUUTCIIBHO H
ceuenneM He Menee 0,5 MM Kaxkablil. KOHTAKTHBIC COCIMHEHHS YCTPONCTBA COOTBETCTBYIOT 2 KIAacCy IO
I'OCT 10434-82.

1.2.4.1 llenn mepeMEeHHOTO TOKa
1.2.4.1.1 llemn mnepeMeHHOTO TOKa 3alIUTBl OT MEXAy(a3HbIX 3aMBIKAHUM BBIIEPKHUBAIOT 0e3
MOBPEXJECHUN NMPY HOMUHAJIBHOM BXOJIHOM TOKe 1 1 5 A Tok:
4120 A JUIMTEJIBHO;
100 u 500 A B TeueHue 1 c.
1.2.4.1.2 llenn mepeMeHHOr0 TOKa 3aIIHUTHI OT 3aMBIKAHWH Ha 3€MITIO BBIACPKUBAIOT 03 MOBPEXKICHUI
MIPU HOMUHAJIBHOM BXOJIHOM Toke 0,2 u 1 A Tok:
1,5ud4 A JIIUTEIBHO;
40 u 100 A B TeueHue 1 c.
1.2.4.1.3 YcTpoicTBO NPaBMIIEHO (PYHKITHOHUPYET MPH U3MEHEHUH YacTOTHI BXOJHBIX CUTHAJIOB TOKA B
muanazone ot 45 mo 55 I'u. JlomonmHWTeNnbHAs MOTPENTHOCTh MapaMeTpPoOB CpabaThIBAHUS H3MEPUTEIBHBIX
OpraHoOB YCTPOMCTBa MpH 3TOM He TpeBbImaeT + 3 % OTHOCHTENHHO 3HAYEHHWH MapaMeTpoB cpabaThIBaHUA,
U3MEPEHHBIX TP HOMUHATBHOM 4acToTe.

1.2.4.2 llenu onepaTUBHOTO MUTAHUS

1.2.4.2.1 VYcrpoiicTBO mpeaHa3Ha4yeHO i1 pabOThl OT HMCTOYHUKA IIEPEMEHHOTO, BBIIPSMICHHOTO
MIEPEMEHHOT0 WM MTOCTOSTHHOTO ONEPaTHBHOTO TOKA B AMAIla30HE BXOJIHBIX HaNpshKeHu# ot 88 no 242 B.

1.2.4.2.2 MontHOCTb, ITOTpedIsseMas 1Mo IesIM MATaHUS YCTPOUCTBA OT HCTOYHHKA OTIEPATUBHOTO TOKA B
pexume cpabaTeiBaHUs — He OoJiee 15 BT, B geskypHOM peskume — He 6onee 7 BT.

1.2.4.2.3 BpeMs TOTOBHOCTM YCTpPOWCTBAa K JEHCTBHIO IOCIE TMOJAud HANpPSKEHHUs OINEpaTHBHOIO
nutanus e 6omee 0,15 ¢. MuHUManbHOE BpeMs OTKIIIOUEHHSI IOBPEXICHHS NIPH OAHOBPEMEHHON MOJ1aue TOKa
MOBPEXKJIEHUS U HANPsDKEHUS ONepaTUBHOTO MUTaHUA He npesbimaet 0,25 c.

1.2.4.2.4 VYcrpoiictBo coxpaHseT 3afgaHHble (QyHKIMH (B T.4. C ACHCTBHEM BBIXOJHBIX pene) 0e3
U3MCHEHHUS] TapaMeTpOB M XapaKTEPHCTUK CpadaThIBaHUs MPH KPAaTKOBPEMEHHBIX IEpepbIBax MHTAHUS
JUIHTEITbHOCTRIO 10 0,5 c.

1.2.4.2.5 YcrpoiicTBO HE OBPEKAAETCS M HE CpabaThIBACT JIOKHO MPU BKIIOUECHUH U (MITH) OTKIIOYCHUH
UCTOYHMKA MUTaHMS, MOCJIE NEPEepbIBOB MUTAHUS JIOO00N NIUTEIBHOCTH C MOCIEIYIOINUM BOCCTaHOBIEHHUEM,
IpU 10J1a4e HANpPSDKEHUsI ONIEPAaTUBHOTO IOCTOSHHOTO TOKAa OOPaTHOM MOJIIPHOCTH, a TAKOKEe MIPH 3aMbIKaHUAX
Ha 3€MJIIO B CETH OIEPATUBHOIO MOCTOSIHHOTO (BBIIPSAMIIEHHOTO TIEPEMEHHOI0) TOKA.

1.2.4.3 BXozHbI€ TUCKPETHBIE CUTHABI

1.2.43.1 BXxoaHble JUCKPETHbIC II€MH  BBIMOJHEHbl C TNPUMEHEHHUEM  OITO-AJIEKTPUUECKHUX
npeoOpazoBareneil U 00ecleunBaIOT ralbBAHMYECKOE pa3/ieliecHHe BHYTPEHHHX IIeTel YCTPOWCTBA ¢ BHEIIHUMHU
nensmu. KonuyecTBo AUCKPETHBIX BXOIHBIX Ienel — 5.

1.2.4.3.2 BxXomHble TUCKpPETHBIC IENMH IMpeaHa3HAYEHBI IS pabOThl HAa IMOCTOSHHOM W TEPEeMEHHOM
orepaTuBHOM ToKe. HoMuHanbHOEe 3HadeHHE HAIpsDKEHUS BXOJIHBIX CUTHajoB coctaBmger 110 wmmm 220 B
MOCTOSIHHOTO/TIEPEMEHHOT0 TOKa (OMpeneNnsieTcss MpH 3aKa3e yCTPOMCTBa).

1.2.4.3.3. [ng 3amuThl OT MHOBPEXACHUS BXOOHBIX LENEHd MPU KPATKOBPEMEHHBIX MWIH JJIUTEIbHBIX
TIEpPEeHANPSHKEHUSIX B YCTPOICTBE NMPETyCMOTPEHBI OIpaHUYUTENH TEpeHaINpsLKeHU (BapuCTOpHI), YPOBEHB
cpes3a KoTophix coctasiser 330 B.

1.2.4.3.4 YpoBeHb HaNpsHKEHUS HAAEKHOTO HecpabaThIBaHUS BXOIHBIX IENeH YIIpaBIIEHUS yCTPONUCTBA C
HOMUHAJIbHBIM HanpsbkeHueM 110 B coctaBnser He meHee 66 B moctostHHOTO TOKa, 60 B mepeMenHoro Toka.

YpoBeHb HampsDKEHHS HAAEKHOTO cpabaTblBaHWsl BXOMHBIX IIeTIEH ympaBlieHHsS YCTPOWCTBA C
HOMHUHaJbHBIM HanpsbkeHueM 110 B coctaBnser He 6osee 80 B moctosiHHOTO TOKA; 75 B epemeHHOr0 TOKA.

VYpoBeHb HamnpsDKEHUs HaAEKHOIO HecpaOaThIBaHMA BXONHBIX LENEH YIPaBIEHUs YCTPOWCTBA C
HOMMHAJIBHBIM HamnpsbkeHueM 220 B cocrasiser He menee 130 B mocrosiHHOrO TOKa, 120 B mepemenHoro Toxa.

VYpoBeHb HampsKEHUS HAAEKHOTO cpadaThiBaHUS BXOJHBIX LENEH YIpaBJIeHUS YCTPOHCTBAa C
HOMHHAJIBHBIM HarnpsbkeHueM 220 B cocrasisier He Oonee 160 B mocrosHHOTO TOKa; 140 B mepemeHHOro TOKA.

Juer

W3m) Jluct | Nejoxymenra | Iloam. | [dara

['JILN.656122.042-02 PO p




1.2.4.3.5 TlorpebneHne BXOMHBIX MMCKPETHBIX Ilened — He Ooinee 0,8 Bt (mpu HOMUHAIBHOM
HanpsokeHnn 220 B).

1.2.4.3.6 BxongHOW TOK AMCKPETHBIX IleTield B MOMEHT cpabarbiBaHusi cocTtaBiser 20 MA, mocie
cpabarbiBaHus He Oosee 3 MA.

1.2.4.3.7 AnuTenbHOCTh CUTHANA, JOCTATOYHOTO /7Sl cpabaThIBaHN BXOJHOU IIETH — HE MeHee 25 MC.

1.2.4.4 BeIxoHbIe 1IEMH yCTPOMCTBA

1.2.4.4.1 Beixogaele wnenu ycrpoiictea TOMII  2501-31 BbIIOTHEHBI C  HCIOJIB30BAaHUEM
MaynorabapuTHBIX pejie W 00ECNeuuBarOT TajbBaHWYECKOE pa3leleHUEe BHYTPEHHUX Ieleil yCTpoHcTBa C
BHEITHMMH memsaMH. KonndecTBO BBIXOAHBIX pele YIpaBieHUS KOMMYTAal[MOHHBIMH ammaparamu — 2,
KOJINYECTBO BBIXOJIHBIX CUTHAJIBHBIX peie — 7.

1.2.4.4.2 KoHTakTel BBIXOAHBIX peje, JEMCTBYIONIMX Ha LEMU YIPaBIE€HUS KOMMYTallMOHHBIMHU
anmapaTaM#, UMEIT KOMMYTAI[HOHHYIO CIIOCOOHOCTh 5/3/1 A mpW KOMMYyTalW{ IENd TOCTOSHHOTO TOKa
HamnpspxeraneM 48/110/220 B ¢ akTHBHO-MHAYKTHBHOM HArpy3KOW U MOCTOSHHOHN BpemeHu 1o 0,04 c.

KoHTaKTBl BEIXOJHBIX pelie yIpaBleHUsS KOMMYTAallMOHHBIMHU alapaTaMu AOMYCKAIOT BKIIOYEHHUE IETH C
TokoM 10 30 A B Teuenue 0,5 ¢ u TokoM 110 15 A B Teuenue 3 c. J{uTenbHO OMyCTUMBIN TOK 5 A.

KommyTanmonHas u3HOCOCTOMKOCTh KOHTakTOB He MeHee 1 000 nukios.

1.2.4.4.3 KoHTaKThl BBIXOJHBIX CUTHAJIBHBIX peie, NEHCTBYIOIIMX BO BHEIIHWE LENH OJOKUPOBOK,
CUTHaJIM3allMd HMEIOT KOMMYTAallMOHHYIO cIocoOHOCTh He MeHee 30 BT B memsx IHOCTOSHHOTO TOKa ¢
WHIYKTUBHOW Harpy3koi u noctogHHou Bpemenu J0 0,02 ¢ mpu HanpsikeHuax ot 24 1o 250 B unu npu Toke 10
1,0 A

JnutensHO AOMYyCTUMBIA TOK paBeH 5 A. KOHTakThl AOMYCKalOT BKIIOUEHHUE LeHU ¢ TOKOoM 10 10 A B
teuenne 0,5 ¢ m TokoM 10 8 A B Teuenue 3 c.

KomMmyTanrnoHnHast ”3HOCOCTOMKOCTh KOHTaKTOB He MeHee 23 000 [ukioB.

1.2.4.4.4 MakcumanpHOe pabouee HampsbkeHHe KOHTakToB pejie 300 B mocrosiHHOro Toka wiu 440 B
MIEPEeMEHHOTO TOKa.

1.2.5 XapakTepucTUKH HAJEKHOCTU yCTPOICTBA
VYerpoiicteo  TOMII 2501-31 B yactu TpeboBanuii mo HanexxHoctu cooTrBercTByeT I'OCT 4.148-85 u
I'OCT 27.003-90.
1.2.5.1 Tlomueli cpemHuii Cpok CiykObl ycTpoiicTBa He MeHee 20 IJI€T TpU YCIOBHH IPOBEIEHUS
TpeOyeMbIX TEXHUYECKHX MEPOIPHUITUH 110 00CTYyKUBAHHIO.
1.2.5.2 Cpennsist HapaboTka Ha oTka3 He MeHee 100 000 4.
1.2.5.3 CpenHee BpeMsi BOCCTaHOBIIEHHS Pa0OTOCHOCOOHOTO COCTOSIHUSI YCTPOWCTBA MNpPHU HAJIHMYUH
IIOJIHOT'O KOMIUIEKTA 3allaCHbIX OJIOKOB — HE OoJiee 2 U ¢ y4eTOM BPEMEHH HaX0XKICHUS HEUCIIPAaBHOCTH.

1.2.6 Texaudeckue mapaMeTpsl U XapaKTepUCTUKHA (PYHKITHI 3aIuT

1.2.6.1 MakcumanbHas TokoBas 3amura (MT3)

VYerpolicTBo coepkut Tpu crynenu MT3:

— 1 cTynens — oTCceuKa;

— 2 CTyIIeHb — C HE3aBHCHUMOI OT TOKa BBIAEPKKOM BpeMeHH;

— 3 cTymeHb — KaK ¢ HE3aBUCHMOM, TaK U C 3aBUCHUMOM OT TOKa BBIIEPIKKON BPEMEHHU.

BBoa/BbIBOA cTyneHel 3aliuT U BBIOOP BHJA XapaKTEPUCTUKU MPOU3BOAUTCS C IOMOIIBIO MPOTPAMMHBIX
nepeKIoyaresieil B COOTBETCTBHU € TPeOYEMBIMH yCTaBKaMHU.

Crynenn MT3 BbInosHEHBI KaK HEHANpaBJeHHbIE B IBYX(a3HOM HCIIOTHEHUH.

[IpenycmoTpeHo nBe rpynmbl yCTaBOK (OCHOBHBIE M BTOPHYHBIE) IO TOKY M BpPEMEHH, a TaKXKe
OokupoBanue cryrneHedd MT3 BHEIMIHMMH THUCKPETHBIMH CHTHaiaMmu (1o BeIOOpY). Ilepeximrodenue rpyrn
YCTaBOK MPOU3BOAUTCS C IIOMOIIBIO IPOTPAMMHOT0 OOecTIeueH s IPH MOAKIIoueHHH ycTpoiicTBa K I1K.

1.2.6.1.1 TexHn4eckue xapakTepucTUku cTyneHeit MT3 npusenens! B Tabmwme 1.1.
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Tab6muma 1.1

HaumeHnoBanue napametpa 3 cTyneHb 2 CTyIIEHb 1 crynens
HomuHanbHbIH BXOJHOM TOK 3allUTHI, A I;5
Jlnama3oH ycTaBoK 1o TOKY, Iy ot 0,1 1o 5,0 ot 0,25 mo 40,0 ot 0,25 mo 40,0
Jlnama3zoH ycTaBOK O BPEMEHH, C ot 0,05 mo 300 ot 0,05 mo 300 ot 0,05 mo 30
Bpewms cpabateiBanus Mpu KPATHOCTH BXOJIHOTO 55
TOKa HE MeHee 2,5 K yCTaBKe, MUHUMAJIbHOE, MC
Bpewms Bo3BpaTa, He Ooee, ¢ 0,04 ot 0,04 mo 10 0,04
(perynupyemoe)
Koaddurmment Bo3Bpara, THIIOBOM ot 0,7 mo 0,96 0,95 0,95
(perymmpyemerii)
OcHOBHAas TOTPEITHOCTD IO BPEMEHH CpabaThIBAHUA,
pu ycrtaBkax MeHee 0,5 ¢ +10 mc
pu ycraBkax 6oiee 0,5 ¢ +2 9%
OcHOBHas OTPEUTHOCTH 110 TOKY cpabaTeiBaHud, %o
OT yCTaBKH, mpu ycraBkax menee 0,50 x Iy +5
npu ycraBkax 6omee 0,50 x Iy 13

1.2.6.1.2 YcrpoiicTBo o0ecrieunBaloT aBTOMaTH4eckoe yckopenue 2 crynenn MT3, mpu 3ToM ycTaBka 1o
TOKY COOTBETCTBYET ycTaBke 2 ctyneHd MT3, a nuana3oH ycraBok no BpeMeHu T2yckx coctaBnsger ot 0,05 mo
1,5 c. VYckopenne BBoamTcs Ha BpeMs T2ycxt+]l ¢ mpu BKIIOYEHHH BBIKIodaTens. OHO MOXKET OBITh
BBE/ICHO/BBIBEJICHO MPOTPAMMHBIM MEPEKITIOYATEIIEM.

1.2.6.1.3 IlpenycMoTpeHO aBTOMAaTH4YECKOE YABOEHHE yCTaBOK 1Mo TokKy 1 m 2 ctymenn MT3 Ha Bpems
Bo3Bpara peine PI1O npu BKitoueHNH BBIKITIOYATENS. Y JBOCHHUE MOKET OBITh BBEICHO/BBIBEICHO MTPOTPAMMHBIM
MepeKITIoYaTesieM.

1.2.6.1.4 YcrpoiicTBe MO3BOISIET UCIOAB30BaTh 2 cTyneHb MT3 B KauecTBE 3alUThl OT aCHHXPOHHOTO
X0J1a JBUTaTesied, IpyU 3TOM JIMAIa30H BbLAEPKEK BpEMEHHU Ha Bo3BpaT cocrasisieT ot 0,04 mo 10 c.

1.2.6.1.5 YcrpoiicTBO o0eCrieuMBacT OPraHU3AIMIO IIETIEH JOTHICCKON CEEKTHBHOCTH (JIOTHUYECKas
3aIuTa MIMH), TIPU 3TOM Ha BBIXOJIHOE pejie BBIIACTCS CUTHAN Iycka 2 wiH 3 ctynenn MT3.

1.2.6.1.6 XapakTepuCTHKH 3aBUCHMOCTH BpeMeHH cpaOarbiBanus 3 crynenn MT3 or Toka
COOTBETCTBYIOT TpeOoBaHmsIM cTamaapta MOK 255-4 u uMeroT deTsIpe BU/IA: YPE3BBIYAiHO WHBEPCHAS, CHIIBHO

<
‘E[ WHBEPCHAas, HOPMAJIbHO WHBEPCHAS U JUTUTEIHHO HHBEPCHAs.
E Bpems cpabaTeiBaHusI 1UIs1 pa3IMYHBIX BUAOB XapaKTEPUCTUK OMpeaesieTcs o popMyIie:
: k-p
= t= e e a1 C (1 1)
2 (I/Tmycx)” —1
_ roe: k — BpeMeHHOU ko3 durment ot 0,05 mo 1,0;

Nz | — BXOJHOM TOK;
) o
S I myck — ycraBka o myckoBoMy TOKY TpeTbel ctynenu MT3;
fi o,  —Kxo3(pPULHEHTHI, OpeNeNsIOINe CTEICHb HHBEPCHU.
= 3HavyeHus KO3GPHUIUEHTOB oL ¥ 3 [JIs1 pa3IMYHBIX THIIOB XapaKTEPUCTHUK MpHUBEIeHbI B Tabnume 1.2.
o Tabmuma 1.2
E Bun xapakTepucTuku o B
s HopmanbHo nHBepcHas 0,02 0,14
g CHIIbHO MHBEPCHAS 1,0 13,5

Upe3BbI4aifHO HHBEpCHAs 2,0 80,0

JnuTensHO MHBEpCHAs 1,0 120,0
<
=~
% 1.2.6.1.7 IlpemycmoTpeHsl crnenuanbHble xapakTepuctuku RI u RD-TUmoB ¢ 3aBUCHMOM OT TOKa
3 BBIJICPKKON BpeMEHHU.
E[ Bpewms cpabatpiBanus xapaktepucTuku RI-trmma onpenensercs o Gpopmyre:
S t=k /(0,339 - 0,236 x [ myck / 1), (1.2)

BpeMsi cpabaThiBaHus XapakTepucTikn RD-Tuma onpenensercs no gopmyne:
t=5,8-1,35xIn I/ (k x [ myck) ), (1.3)

=
=
o
5
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rome: k — BpemeHHoi ko3 durment ot 0,05 mo 1,0;
I — BXOJIHOH TOK;
I myck — ycraBka 1o myckoBoMy TOKY TpeTheil crynenn MT3.
1.2.6.1.8 Ilpu wucCMONB30BaHUM 3aBUCUMOW XapaKTEPUCTHKH CpadaThIBaHHS
rapaHTHPOBAHHO ITyCKaeTCsl MPH TOKaX, MPEBHIIIAIONINX YCTaBKY IIyCKOBOTO TOKA!
—B 1,1 1715 Bcex BUJIOB XapaKTEPUCTHK, KpOME JUIUTEIEHO HHBEPCHOM;
—B 1,3 114 [UTEenbHO UHBEPCHON XapaKTEPUCTUKU.
1.2.6.1.9 PaGounii muama3oH TOKOB JUIS JUIMTEIHLHO WHBEPCHOM XapaKTEPHUCTHUKH OMNpEIEIsIeTCsS Kak
(2-7)x1/Iurs3, I OCTANBbHBIX BUAOB XapakTepucTuk Kak (2 - 20) x I / Iyrs 3. [lorpemrHocTH o BpemMeHu
cpabaThIBaHUS JUISl BCEX 3aBHCUMBIX XapaKTEPUCTHK COOTBETCTBYIOT 3HAUYECHHSIM, TIPUBEICHHBIM B Tabnue 1.3.

CTYIICHb  3alllUThI

Tabnuma 1.3
[/Imyck or2 105 or 5 0 7 or 7 mo 10 ot 10 1o 20 6ouee 20
Upe3BblualiHO MHBEPCHAS +13% +8% +8% 6% +5%
CunbHO UHBEpCHAs +12% +7% +7% +6% +5%
HopMmanbHo nHBEpCcHas +12% +6% +6% +6% +5%
JnurensHo UHBEPCHAS +12% 7% +5% - -

1.2.6.1.10 JlononHuTeNbHAS MOTPEIIHOCTh YCTABOK TO TOKY cpabareiBanus MT3 oT u3MeHeHUsS
TEMIIEPaTypbl OKPYXKAIOLIEH Cpebl B AUana3oHe pabouux TeMIepaTyp He npesbimaet 3 %.

1.2.6.2 3ammTa OT 3aMBIKaHHUI Ha 3€MITIO

B cocraB ycTpoiicTBa BXOJUT OJlHA CTYTEHb 3alIUTHI OT OJHO(A3HBIX 3aMbiKaHmil Ha 3eMito (033), kak ¢
HE3aBUCUMOM, TaK M C 3aBUCUMOM OT TOKa BBIACP)KKOW BpeMeHH. BBO/BBIBO/I CTYIICHH 3aIMThI U BHIOOp BHJIA
XapaKTEPUCTUKU TPOU3BOIUTCS B COOTBETCTBUU C TPEOYyEMBIMHU YCTaBKaMHU.

Crynens O33 BhINONHEHA KaK HEHANPABJICHHAS 3al[UTa HYJIEBOM MOCIEAOBATEIILHOCTH, pearupyronas Ha
YCTaHOBUBIIMKCS TOK 3aMbIKaHUS Ha 3eMiil0 ocHOBHOHM 4acToThl 50 I'm. Tok HyJieBOM mociieoBaTeNbHOCTU
u3MepsieTcs OT TpaHc(OpPMATOpPOB TokKa HyNeBod mnocnemoBarenbHoctd (TTHIT) mnu B HyneBoM mpoBoje
(hazHBIX TpaHCHOPMATOPOB TOKA.

[IpemycmoTpeHo 1Be Tpymmbl yCTaBOK (OCHOBHBIE M BTOPHYHBIE) 1O TOKY H BpPEMEHH, a TaKKe
OmoxupoBanue cryneHeii MT3 BHEUIHMMHM JUCKPETHBIMU CUTHanaMmu (1o BeIOOpy). llepexirouenue rpymin
YCTaBOK MPOU3BOAUTCS O (haKTy cpadaThiBaHUS JUCKPETHOTO BXOJHOTO CUTHANA (110 BEIOODY).

[lapameTppl W XapaKTEpPUCTUKW CTYIEHW 3allUTHl OT 3aMbIKAaHUH Ha 3EMIIF0 C HE3aBUCHUMOU
XapaKTEPUCTUKOW COOTBETCTBYIOT MMPUBEICHHBIM B Ta0nwie 1.4.
Ta0muma 1.4
HaumenoBanue napametpa 3HadeHue mapaMeTpa
HoMuHansHEBIN BXOTHON TOK 3aIIUTHI, A 0,2 | 1,0
Junana3oH ycTaBoK 1o Toky, Iy ot 0,1 1o 2,5
Jlnama3oH ycTaBok 1mo nepBUIHOMY TOKY, A (Trmm TTHIT — T3JT) ot 0,6 mo 15,0 | ot 3,0 mo 75,0
Jlmamna3oH ycTaBOK 110 BpeMEHH, € TO ot 0,05 1o 300
Bpemsi cpabatbiBaHusI PU KPaTHOCTH BXOJAHOTO TOKA HE MeHee 2,5 K 55
YCTaBKe, MUHUMAJIBHOE, MC
Bpewmst Bo3Bpara, He Oojiee, MC 40
Koaddurment Bo3spara, THITOBOM 0,95
OcHOBHAas TOTPENTHOCTE TI0 BpEMEHHU CpabaThIBAaHUS,
npu ycraBkax menee 0,5 ¢ +10 mc
pH ycraBkax 6omee 0,5 ¢ +2 9
OcHOBHasl OTPEUTHOCTH 10 TOKY cpabaTeiBaHusA, % OT YCTaBKH,
npu ycraBkax MeHee 0,50 x Iy 5
mpu ycraBkax 6onee 0,50x Iy 13

ITapameTpsbl

3aBUCHMBIX OT TOKa XapaKTePUCTHK CpadaThiBaHUS COOTBETCTBYIOT ~aHAJIOTHYHBIM
napametpam 3 ctynenu MT3, npuBeneHssm B .. 1.2.6.1.6 - 1.2.6.1.10.
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YyBCTBUTENIBPHOCTh 3AIUTHl OT 3aMBIKAHUH Ha 3€MII0, KOTOPYIO OOECHeYMBaeT YCTPOMCTBO MpHU
UCHOJIB30BaHMHU ¢ TpaHchopmaropamu T3JI, mpuBenena B Tabmure 1.5.

Taomuua 1.5
Bxonnoi IlepBuuHBIif TOK cpabaThiBaHusd, A
HOMMHAILHELH 1 T3J1 2 T3] 3 T3] 2 311 3 T3
TOK, A TIOCJIEIOBATEIbHO | MOCIEN0BATENIFHO | MapaJuIedbHO | MapaJyIeIbHO
0,2 0,57 0,72 1,05 0,85 1,11
1 2,6 3,95 53 2,77 2,78

1.2.6.3 3ammra nmua

@DyHKIMS 3alUThl HIMH PEaM3yercsl UIS BBOAOB pabouero M pe3epBHOTO NHUTAHUS (CEKLIHOHHOTO M
BBOJTHOTO BBIKIIIOUATENA). YCTPOHUCTBO OOECIEUMBACT BEHITIOJHEHUE HEMOJHOW TOKOBOM 3allUTHI ITHH C
OnmokupoBaHHeM JAeHCTBHs 3amuThl OT MT3 mpucoeanHeHuid. B kauecTBe M3MEpPHUTENBHOTO OpraHa 3allUThI
IIMH Ha CEKUUOHHOM U BBOJHOM BBIKIIOYATENE pPEKOMEHAYETCsl HCHoib30oBaTh 2 cryneHb MT3
(xapaxTepuctuku cM. 1m.1.2.6.1). B xauectBe Onokupyromero oprana MT3 npucoeanHeHuit ncnonap3yercs, Kak
npasuio, A BJI, KJI, TCH — 3 crynens MT3, s acuHXpOHHBIX ABUrareneit —2 crynens MT3.

1.2.7 Texauveckue mapaMeTpsl U XapaKTePUCTHKHA (PYHKITHI aBTOMATHKH
1.2.7.1 ABromarmueckoe moBTopHOe BKItodeHUE (AIIB).

1.2.7.1.1 YctpoiicTBo obecrieunBarOT onHOKpaTHoe Win nBykpatHoe AIIB. BBoa/BeiBon mukinoB AIIB
MIPOU3BOANUTCS TIPOTPAMMHBIMH ITEPEKITIOYATEISIMH.

1.2.7.1.2 Ilyck AIIB npoucxoauT npu oOHApY>KEHUH LIEMTH HECOOTBETCTBHS MEXKAY MOCIeTHEHN MOAaHHOM
KOMaHZOH M TIOJIOKEeHHEM BBIKItouaTens (monoxenue PI10O).

1.2.7.1.3 JInana3zoH ycTaBOK IO BpeMeHH cpabatbiBaHus niepBoii ctyneHu AlIB — ot 0,5 mo 20 ¢, BTOpoit
crynenu — ot 20 go 120 c.

1.2.7.1.4 Bpems noarotosku (Bocctanosnenus) AIIB perynupyercs B ruanasone ot 0,5 o 25,0 c.

1.2.7.1.5 ObecneunBaercs 3amnpetr AIIB npu neiicTBum 3amuT, a Takke BHEITHUX JUCKPETHBIX CUTHAJIOB,
BBIOOP KOTOPBIX MMPOU3BOAUTCS MPOTPAMMHBIMH TTEPEKITIOYATEISIMH.

1.2.8 TexHnueckue napamMmeTphbl U XapaKTEpPUCTHKH (QYyHKIUH U3MEPEHUs], PETUCTPALIUH

ITognuceupara

1.2.8.1 YctpoiictBo obecreunBaeT u3MepeHne (a3HeIX TOKOB B nuamazoHe oT 0 mo 63xly, m3MepeHme
TOKOB HYJICBOM MOCIIEIOBATEILHOCTH B Auama3one oT 0 go 21xIy.

1.2.8.2 OcHOBHas OTHOCUTENBHAs IOTPEIIHOCTh W3MEpPEeHHH B auamna3soHe TokoB MeHee 0,5xIy He
npeBbImaet +5%, B AuamnazoHe TokoB Oonee 0,5xIy He npesbimaet +3%.

1.2.8.3 VYcTpoiicTBO o0ecrieunBacT pETHCTPAIIAI0O W COXpaHEHHWE B DHEPTOHE3aBUCHUMON MaMSITH
MapaMeTpoB ISTH MOCIEAHUX aBapUITHBIX CUTYalluil B CIEAYIOLIeM oObeMe:

WuB.Neny 6.

— TOK (pa3bl A B MOMEHT aBapHu;
— ToK (a3l C B MOMEHT aBapwy;
— ToK 3]0 B MOMEHT aBapuy;

— IJIMTEJILHOCTh aBapHUu;

— [aTy W BpeMsl aBapuu;

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

— cpaboTaBIIKe CTYTIEHH 3aIIUT.

1.3 YcrpoiictBo u padoTa (IpUMHLIUI JeiCTBUA)

1.3.1 KoHCTpYKTHBHOE HCIIOJIHEHHUE U COCTaB YCTPOHCTBA

YerpoiictBo TOMII 2501-31 BBITOTHEHO B BUJE KACCETHI 0J10UHO-YHUMDUIIUPOBAHHOW KOHCTPYKITHH.

CBs3p MeXIy OJIOKaMH OCYIIECTBIISETCS C IOMOINBIO OOBETUHHUTEIHHON MEYaTHOW MJaThl. DJIEMEHTHI
WHAMKALlUM ¥ YIpaBieHUs (CBETOAWOJBI, KHOMKM YIPAaBIEHHSA) pacrojararoTcs Ha JuneBod maHenu. Kpome
TOrO, Ha JIMLEBYIO MaHeNb BBIBEACH Pa3beM IIOpTa IOCIEAOBATENbHONW CBSA3U yCTPOMCTBA C MEPCOHAILHBIM
KOMIIBIOTEPOM.

l'abapuTHbIe 1 YCTAHOBOUHBIE pa3Mephl YCTPOMCTBA IPUBEACHBI B IPUIOKEHNH A.
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B cocTaB ycTpoiicTBa BXOIAT CIIEIyIONTHE OJIOKH:
— 0ok utanus [11274;
— 0ok BXOIHBIX TpaHcopmaTopos J1860;
— 0110k BBOa-BeIBOJa P1458;
— U3MepuTeNnbHbIN 6ok L2303;
— o0beIMHUTENbHAS TJ1aTa (C OpraHaMK WHIWKAIIMH U YIIPABJICHUS ).

1.3.2 CtpykTypHas cxeMa yCTpOICTBa IpuBeIeHa Ha pucyHKe 1.1

la - i B -
Brok TpaHc U3meputenbHbIn 6nok L2303 JI0K BBOAa-BblBOAA
chopmaTopoB [T s T — P1458
1860 ! I
lc a I\ : AHanoroBasi 4acTb | 1 CurHans
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3lo 3 g ! i 2|—||_lalil10roable punLTpL ! 6Z = -+ aBTOMATWKM
: I OT BHELLHMX
—————————————————— ! <———  ycTpolicTa
| LUundpoBas yactb :
BHyTpeHHUiA A—N : - MUKpoMnpoLieccop :
npeobpasoBaTtesnb |V VI 1 -N3Y |
| - o3y I \
: - aHeproHesasucumoe O3Y | ¥ 4
| -4acbl-kaneHaapb : 1
| - 6arapest IMC yacos I —>
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o ! =
| KnaBnatypa 13 | T
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I |
___________ HeucnpaBHoctb  =220B

(110B)
Pucynox 1.1

1.3.2.1 YcTpoHCTBO BBIMIOJHEHO B BHJIE MPOTPAaMMHPYEMOTO JIOTHUECKOTO KOHTPOJIIepa, MMEIOIIEro B
KadecTBe siApa OJOK LEHTPAIBHOTO Ipoleccopa (OH kK€ — M3MEPHUTEIbHBINM OJOK), KOTOPBIH o0ecrieunBacT
B3aUMOJICHCTBHE MEXIY BCEMH BXONAIIMMH B COCTaB YCTpodcTBa OyokamMu. V3MepHTENnbHBIN OJIOK
oOecrieunBaeT MpreM MOCTYMAIOIIeH Ha ero BXoJ MH(OopMauyu OT MPOMEXYTOUYHBIX TpaHC()OpMaTOpoOB TOKa,
oT OJIOKa BBOJA-BBIBOAA, OT KHOMOK YMpaBJieHHUsS, OT MOPTa IMOCIENOBATEILHONW CBSA3M VIS IMOCIEIYIOLIETO
mpeoOpazoBaHus W O0pabOTKH TO 3apaHee 3aJaHHBIM ANTOPUTMaM. Pe3ynmbTaThl 0OpabOTKH MOCTYMAIOIICH
rH(GOpPMAIH BBIAIOTCSA Ha BBIXOAHBIE pelle, Ha 3IIEMEHTH HHIUKAINH, a TakKe TepeIaloTcs Mo 3alpocaM Ha
[IK. HopmanbHoe (GYHKUMOHHUpPOBAaHUE YCTpoiicTBa oOecmeunBaeTcs OecriepeOOWHBIM MUTAHHUEM, a TaKXKe
Pa3BUTOW CHCTEMOW CaMOJUArHOCTUKH, KOTOpas TIOCTOSHHO TPOU3BOJUT OIEHKY paboToCmocoOHOCTH
COCTaBHBIX YacTel yCTPOMCTBA M MPOTPAMMHOTO 00eCIIeUCHUS.

1.3.2.2 Ilutanue ycTpoicTBa MPOM3BOAUTCS OT NpeoOpazoBaTenbHOro Osoka mutaHus 111274, xotopsrii
obecreunBaeT HEOOXOAWMBIC YPOBHH HAampsDKEHUS NHTaHUA Uil (YHKUMOHUpOBaHus OnokoB. [lomaua
OTIEPaTUBHOIO MUTAHUS MPOU3BOJAUTCS Yepe3 OTACIbHBIA pazbeM X2.

1.3.2.3 IlepeMeHHBI TOK OT M3MEpHUTENBHBIX TpaHcopmaropoB Toka (TT) momaercs depe3 kieMMHBIE
kononkn X1 Ha Onok BXxoaHbIX TpaHcdopmaTtopoB J1860. B 6i0ke TpaHChOpPMAaTOpPOB NPOU3BOAUTCS
ralbBaHUYEeCKOE pa3JelieHue BHYTPEHHUX Ilereld YCTpOHCTBa OT Iemnel MU3MEPHUTENbHBIX TpaHC(HOpPMaTOPOB
TOKa W TIpeoOpa3oBaHUE BXOMHBIX CHUTHAJIOB 1O HEOOXOAWMBIX MII pabOTHl  aHAIOTO-IHPPOBOTO
npeodpazosatest (ALIT) ypoBHEH.

[IpeoOpazoBaHHBIE CUTHANBI OT OJ0Ka TPAaHCPOPMATOPOB C MTOMOIIBIO THOKOTO KT'yTa IMOCTYMAIOT Ha BXOJ]
M3MEPUTETHLHOTO OJI0KA, T/IE TIPOU3BOIUTCS UX 00paboTKa.
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1.3.2.4 bnox BBoma-BeiBogma P1458 obOecmednBaeT TpHEM BHEITHHX CHUTHAJIOB YIIPaBICHUS H HX
raJlbBaHUYECKYI0 Pa3BA3Ky OT BHYTPEHHEH CXeMBbl YCTPOIICTBa, a TakXke MpHeM KOMaHI OT U3MEpPUTEIHHOTO
Onoka u cpabaTbIBaHKE peJie YIPaBICHUS W CUTHAIW3AlMU. V3MepuUTEeNnbHBIN OJ0K MPOU3BOIUT MOCTOSHHBIHA
KOHTPOJIb COCTOSIHMSI BXOIHBIX M BBIXOJHBIX KaHAJOB, oOecrednBas BBICOKYIO TOTOBHOCTb K ICHUCTBHIO.
[IpenycMoTpeHbl MepHl, HCKJIIOYAIOINE CaMONPOU3BOILHOE cpabaThiBaHUE BBHIXOAHBIX peine. lIpuemHble nenu
BXOJHBIX CUTHAJIOB U KOHTAKTHI BBIXOJHBIX peJie BBIBEIECHBI Ha pazbeM X3.

1.3.2.5 C nomomwkto I1IK ¢ ycranoBneHHbiM [10 « TECOM ver.3.0» 1 KHOTIOK yIIpaBiI€HUsI OCYIIECTBIACTCA
yIpaBlieHUE YCTPOHCTBOM, Kpome Toro ¢ momoiupto IIK ocymiecTBisercss BbICTaBIE€HHE YCTaBOK M BBIOOD
KOH(UTYpaLMU yCTPONUCTBA, IPOCMOTP U3MEPEHHBIX M 3apEeTUCTPUPOBAHHBIX BEMYHMH, COCTOSHHE TUCKPETHBIX
BXOJHBIX CHUTHAJOB M BBIXOJHBIX pelie ycTpoiicTBa. CBETOAMOAHBIE WHAMKATOpPHI, a Takxke aucriei I1K
obecreuynBaloT OTOOpaKeHNE KaHAIOB Cpa0OTaBIINX 3aMUT M (GYHKIUNA aBTOMATHKH. THIBI HEWCIPAaBHOCTH
YCTPOMCTBA, BBISIBICHHBIX CHCTEMOI CaMOJIMarHOCTUKHU, OToOpakaroTcs Ha MoruTope [1K.

1.3.2.6 M3mepurensHbiii 010k L2303 BBIMOIHEH Ha MUKPOIPOLIECCOPHOW 3IeMEeHTHOH Oa3e. OH mMeeT
Pa3BUTYI0 CHCTEMY CaMOAWArHOCTHUKH JJsl KOHTPOJS HCIPABHOCTH MNPOTPaMMHON M amlmapaTHOH 4YacTH
ycTpotictBa (010ka BBOma-BeiBoma, AIIIl, ypoBHEH NMHUTAOMNX HAMPSHKCHHH OMNEPAalMOHHBIX YCHIHUTENEH H
T.J1.), KOTopasi 00ecreYnBaeT BHICOKYIO TOTOBHOCTD K I€HCTBUIO M HA/ICKHOCTh YCTPOHUCTBA.

bnok peanusyer ¢yHKIuIO OOpabOTKM M H3MEPEHHUs] AaHAIOTOBBIX CUTHANOB, a Takke (QyHKIHIO
JIOTMYECKOTO KOHTPOJUIepa, IPU 3TOM 00eCHeunBaeTcsl B3auMoieiicTBue 1 00paboTKa CUTHAJIOB MEXIY BCEMH
COCTaBHBIMHU OJIOKaMU, ITprUeM/Tiepeiada CUTHAJIOB 110 TIOPTY MOCIEA0BaTEIbHOM CBSA3U U JIp.

Bnok BomonHseT mnpeoOpa3oBaHWE CHTHAJIOB OT IMPOMEKYTOYHBIX TPaHCPOPMAaTOPOB TOKAa B
IIOC/IEZI0BATEIbHOCTh JBOMYHBIX KOJOB, a TAK)KE BBIJACJICHHE MAaKCHMAJBHOIO 3HAa4YeHHUs ToKa B ¢aszax 3a
MOJITIEpUO/ia U CPaBHEHHE WX C YPOBHEM YCTaBOK. B ciyuae MpeBBIIIEHHS YCTaBKH B PErHCTPHI MaMATH
3alMCHIBAIOTCS MapaMeTphl aBapUIHOTO PeknMa, a Takke POpMUpPYeTCs TOTHYECKHH CUTHAN AJIS JCUCTBHS Ha
LEeTH OTKIIOUEHHS, CHTHAJIU3aluH1, AaBTOMaTHKH.

Ha Bxon wu3mepurenpHOro OJ0Ka IMOCTYNAlOT TakXKe JOIMYECKHE CHUTHAlbl OT OJI0OKa BBOJA-BBIBOJA
curHajioB. biok mpom3BoauT 00pabOTKy MOCTYMAIOIIMX CHTHANOB II0 3apaHee ONpPENSIEHHOMY ajirOpUTMY.
UzmeputensHblil ONMOK (OpPMUPYET CHUTHANIBI CpadaThIBaHUS, CUTHAIM3ALMK W OTKIIOYEHHS, OCYIIECTBIISET
0TOOpa)XeHUE Ha JIMIIEBOI MTaHeIH CpadOTaBIINX KAaHAJIOB 3aIIUT U aBTOMATUKH.

1.3.3 PaboTa cocTaBHBIX YacTell ycTpoiicTBa

1.3.3.1 bnok muranus [11274

Bnok ocymecTBnsier mpeoOpa3oBaHHe HANPSHKEHHUS MEPEMEHHOTO, BBIIPSMICHHOTO TMEPEMEHHOTO HIIH
MIOCTOSIHHOTO OMNEPaTUBHOTO TOKAa B CTAaOWMIM3UpPOBaHHBIE YPOBHHU HampspkeHws +5 B m +12 B mis nutaHus
u(GpPOBOM W aHAIOTOBOM YaCTH W3MEPUTENHHOrO OJIOKa COOTBETCTBEHHO, a TaKXKe HeCTaOWIM3MpOBAaHHOE
HanpsokeHne +24 B nns mutaHus oOMOTOK BBIXOAHBIX pene. Muamkatop 3eneHoro cBeueHus «Unut» Ha
JIMLIEBOW MaHENN YCTPOMCTBA CUTHAIM3UPYET O HOPMaJIbHOM paboTe OloKa MUTaHuUsI.

Jid 3amuTel OT MOBPEKACHNS BXOJHBIX IETIel OJIOKa MpH KPaTKOBPEMEHHBIX NMEPEHANPSIKEHHSIX B CETH
OTIEpaTHBHOIO TOKa, MPEIyCMOTPEHBI OTPaHUYUTENN NepeHanpsHKeHU (BaprCTOPhI), YPOBEHb Cpe3a KOTOPHIX
cocrasiser 330 B.

3ammTa OT TOBPEXICH!I BHYTPH OJIOKA ITUTaHUsI OCYIIECTBILSIETCS TIPEAOXPaHUTENIeM Ha HOMHHAITBHBIN TOK 1 A,
BKJTFOUCHHBIM B TIEPBHUHYTO 11emb 220 B, KOTOpHIi pactonokeH Ha TIeYaTHOH TuiaTe OT0Ka IMTaHus.

B cocraB Gnoka muTaHMs BXOOWUT BBIXOZHOE pelie «HencrnpaBHOCTE» KOTOpOE, MPU MOJAHHOM HaNpsHKEHUH
OTIEPaTHBHOTO MUTAHUS, HAXOUTCS B MOATSHYTOM COCTOSIHUY U BO3BpaIlaeTcs B 00€CTOYEHHOE COCTOSIHUE TIPH
0o0OHApyKEHHH CHCTEMOW CaMOJWArHOCTHKH HEHCIPABHOCTH B YCTPOICTBE WM TPH TMOTEpPE OMEPaTHBHOTO
nuTaHud. Pene nMeer 1Ba HOPMAaJbHO 3aMKHYTHIX KOHTAKTa JJIS MOJAYM CHUTHAJA O HEUCIPABHOCTH B LIETH
CUTHAJIA3AIIIH.

1.3.3.2 baok tpanchopmaropos J[1860

B1OK KOHCTPYKTHBHO COCTOMT M3 IUIUTHI, HA KOTOPOW pacroiaraloTcsi IPOMEXKYTOUYHbIe TpaHCc(hOopMaTophl
Toka. [IpeoOpa3oBaHHbIE CHTHAIBI CO BTOPHUYHBIX OOMOTOK MOAAIOTCS HA AJIEMEHTHI HAarpy3Kd BTOPHUYHBIX
neneit, odecreunBaroniie HeoOXoMMble YPOBHH cUTHANOB aist ALIIL.

[IpomexxyTouHble TpaHCPOPMATOPHI TOKA 3aIIUTHl OT MEXAy(ha3HbIX 3aMBIKAHWK BBINTOJHSIOTCS Ha
HOMMHAJIBHBIN TOK 5 A ¢ OTHAMKOI, ITO3BOISIONIEH MOAKII0YaTh HA HOMUHANIBHEINA TOK 1 A.

TpanchopMaTOp TOKa 3alIUTHI OT 3aMBIKAHHUI HA 3€MITFO BBITTOJHSETCS HA HOMHHANBbHBIE TOKA 1 A 1 0,2 A.
IIpu moakmrodeHMHM e€ro K TpaHchopmaTopy ToKa HyleBoi mociemoBaTenbHOcTH (Tma T3JIM, T3JI m mp.)
oOecrnieunBaeTCsl HAMMEHbIIIee 3HaYeHe IEPBUYHOI0 TOKa cpabaThiBaHus mopsiaka 0,5 A.
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1.3.3.3 bnok BBoga-BeiBoa P1458.

YcerpoiictBo TOMIT 2501-31 comepxut OJIOK BBOJIA-BBIBO/A, 0OCCIICUMBAIOIINN MPUEM TISTH CUTHAIOB OT
BHEIIHHUX YCTpOHCTB ¢ ypoBHem 110 B wmmu 220 B (BBIOOp HEOOXOIUMOTO WCIOMHEHHS MPOU3BOIUTCS TPH
3aKa3e yCTPOHCTBA) MEPEMEHHOTO WM MOCTOSHHOTO OIEPAaTHBHOTO TOKA, W CONEp KAl 4 MalorabapuTHBIX
BBIXOJHBIX penie. biok nMeer aBa oTHocuTenbHO MouHbIX pene K1, K2 neiicTByromux Ha Lenu ynpaBiIeHUS
KOMMYTallMOHHBIMH afnaparaMy (TeXHHYECKHe JaHHbIe pene cM. 11.1.2.4.4).

Pene (K1 - «Orximounts» u K2 - « BrimrounTs») 00€CIeunBaIOT 10 OJTHOW HOPMAaTBHO OTKPBITOW BBIXOTHOM
LEMU C JIBYMS TIOCIENOBATEIhHO COETUHEHHBIMH KOHTakTaMH. B coctaB Oioka BXOAAT €IIe 1Ba MeHee
MOIIHBIX peJie ¢ HOPMaJIbHO Pa30MKHYTHIMU KOHTAKTaMU JJIsl IEHCTBHS Ha MM CUTHATU3AIMH U aBTOMaTHKH.

BxonHble Lenu ABISAIOTCS M30JMPOBAHHBIMU O OTHOLIEHWIO APYT K JAPYTY, YTO MO3BOJSAET MOIKIIOYAThH
Lend OT Pa3lUYHBIX WCTOYHMKOB OTEPATHBHOTO MHUTaHUA. [IpM HE0OXOOMMOCTH NMUTaHWE BXOJHBIX KaHAJIOB
MOXKHO OOBEIMHATH. BXOIHBIE LEMM OTAENEHBl OT BHYTPEHHHUX IIeTIed YCTPOHCTBA OINTOAIEKTPOHHBIMU
npeoOpazoBaTessIMH, 00ECTICUNBAIOIIMMEI HEOOXOMMBIN YPOBEHD N30JISILIUH.

[IpemycMoTpeHBl Mepbl, HCKIIOYAIONINE JOXHOE CpadaThbIBaHWE BXOJHBIX IIeTIell NMpH 3aMbIKaHHUSIX Ha
3eMJII0 B CETH TTOCTOSTHHOTO OTIEPaTHBHOTO ToKa. HampspkeHne akTHBHOTO YPOBHS CUTHaA, HEOOXOIUMOTO IS
cpabaTbIBaHMsI BXOJa, COCTaBIseT He MeHee 0,6 HOMUHAJILHOTO HANPSHKEHUS MUTaHUs YCTPOHUCTBA.

CrieruanbHBIMHA CXEMHBIMHU pEIIeHUsIMU o0ecrieunBaeTcs KpaTkoBpeMeHHoe (ropsiaka 20 Mc) mpoTeKkaHue
TTOBBIIEHHOTO BXOAHOTO ToKa (10 20 MA) B MOMEHT cpabaThIBaHUs I HAIEKHOTO IPOOO0ST OKCHIHOMN TIEHKH
Ha KOHTaKTaXx BHEUWIHHX pene ympaeineHus. [locme cpabaTbiBaHMs BXOJHOM ILeMM 3HA4YEHHE TOKa,
MIPOTEKAIOLIETO Yepe3 TUCKPETHBIM BXOJ YCTPOICTBa, HE MPEBBIIAaeT 3 MA.

1.3.3.4 Uzmeputenbubrii 6ok L2303

W3MepuTenbHBI OJIOK COCTOMT M3 IBYX YacTei: aHAIOTOBOM U IIU(POBOIA.

B anamoroBoii wactu OnoKa pPacHoONOXEHBl AKTUBHBIE (UIBTPHI MPOMBIIIJICHHOW YacTOTHl CHUTHAJOB,
MIOCTYNAIOIINX OT OJ10Ka TpaHcopmaTopoB U cxema 12-tu paszpsaroro AL, mpeoOpasyromiero 3HaYSHUS 3TUX
CHUTHAJIOB B JIBOMYHBIN KOJ| ¢ YacToToM auckperuzanuu 1200 T

B uudposoit uactu 6;10ka HaxXoIATCS:

— MHKPOTIPOIIECCOp, TPOU3BOIAINN 00padOTKYy BXOIHBIX CHUTHAJIOB II0 33aJJaHHOMY alrOpUTMY,
(hopMupoBaHUE JOTHMYECKUX CHTHAIOB ISl OJIOKa BBOAA-BBIBOJA, (hOPMUpPOBAaHWE MNAHHBIX ISl WHAWKAIIHU,
nocienoBaTenbHoU cBsa3u ¢ [1K, a Takke BHINOTHSIONIMNA (QYHKIIUM CaMOIUArHOCTHKY YCTPOMCTBA;

— Mmukpocxema O3V (8 Kbaiit) ans xpaHeHusi OEHCTBYIOIIMX YCTaBOK W KOH(HUTypaluu yCTpOKCTBa,
opraHmzanuu Oy(epoB pErucCTpUPYEeMbIX ¥ HM3MEPEHHBIX 3HAYCHHI, MPOMEXKYTOUYHBIX IaHHBIX pPabOTHI
MHUKPOITPOIIECCOPA;

— MHKpocxeMa 3HeproHesaBucumoi namatd EEPROM (8 KbaiiT) ans xpaHeHus ycTaBoOK, KOHGHUTYpanuu
YCTPOICTBA U 3apErHCTPUPOBAHHBIX TAPaMETPOB aBApPUHHBIX OTKIFOUCHUH;

— mukpocxema [13V (64 KbaiiT) miist XpaHeHus IporpaMMBbl paboTEI MEKPOITPOIIECCOpa;

— MHKpPOCXEMa YacoB PealbHOTO BPEMEHH;

— P4 BCIOMOTATENbHBIX JIOTHYECKUX MUKPOCXEM.

1.3.3.5 OOwenuHuTENbHAS IUIATA

Ha o6benunauTeNbHOM MIaTE€ PAaCcHoOOKEHB! pa3beMBbl, B KOTOPBIE, PH CHATOW CO CTOPOHBI MOAKIIOUEHUS
BHEIIHUX TPOBOJHUKOB KpBIIIKE KAaCCEeTbl, YCTAHABIMBAIOTCS OJOK TNHTaHHWA, OJOK BBOAA-BBIBOJIA,
n3MepHuTenbHbI Omok. Ha oObenmuHUTENBHON TuTaTe pacrojaraeTcs mpeoOpaszoBatenb umHTepgeiica RS232,
o0ecrieuynBaroONINii CBA3h YCTPOWCTBA C TEPEHOCHHIM KOMITBIOTEPOM Hepe3 HyJIb-MOJAEMHBIA KaOelb,
MOJIKJIIOYaeMBbIH K pa3beMy, BEIBEICHHOMY Ha JIMIIEBYIO MTAHENb, a TaK K€ OpraHbl YIIPaBIeHUS U HHANKALHH.

1.3.4 Onucanue paboThl yCTPOHCTBA B LIETIOM

Tepmunan TOMII 2501-31 BeimonHEH B BHIE MHOTOQYHKIHOHAIBHOTO YCTPOMCTBA, 00ECIEUHBAIOMIECTO
HeoOXonuMble (GYHKLUUM 3allUTHI, YNPABICHUs, CUIHAJIM3aLUMU U aBTOMAaTuku. QDOyHKIMOHAJIbHAs CXEMa,
NpUBEJICHHAs B MpHIOKeHUH b, oToOpakaeT anroputM paboThl (YHKIMHA 3aIIMT U aBTOMAaTHKH, COCTaB U
B3alMOCBS3b OTIENBHBIX y370B ycTpoiictBa TOMII 2501-31. Tam >ke HmpuBEnEeHO Ha3HAUYE€HUE BXOJHBIX U
BBIXOJHBIX CUTHAJIOB JJIS1 CBSI3M C BHELIHUMH YCTPOUCTBAMHU.

VYnpaBneHHe yCTpPOMCTBOM OCYIIECTBIISICTCA C IIOMOLIBIO IISITH KHOIOK, PACIIOJIOXKEHHBIX Ha JIMLEBOU
nanenn. HanMeHoBaHre M Ha3HaYEHUE KHOTIOK YIIpaBJIeHUs MpuBeaeHo B Tabmute 1.6.

Wnpnkanust pexuMoB paOOThl BBIIOJHEHA HA JECSATH CBETOAMOAAX, OTOOPaKAIOIIMX TEKYIee COCTOSHHE
yCTpOICTBa M IOJNKJIIOYEHHBIX K HEMy BHEIIHUX Iened. [[BeToBble XapaKTEPUCTHKH U IIOJOXKEHUS
CBETOJHMOJIOB, a TaK JK€ COOTBETCTBHE pEXKHMOB CBEUEHHUS CBETOAMOAOB DPEXUMY pPaOOTHI YCTpPOMCTBa,
oTpaxxeHbl B Tabnuue 1.7.
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Tabmnuma 1.6

HaumenoBanue
Ha3nauenue
KHOTIKH
Ynpasnenune | paspeinieHue moaadr KoMaHabl « BRIounTs»/«OTKIIFOUUTBY C IUIEBOM MTAHENIn YCTPOHCTBA
IIpoBepka* MIPOBEPKa MCTIPAaBHOCTH CBETOAMOAOB MHANKANINH (KpoMe cBeToanona «HencnpaBHOCTHY)
Copoc* cOpOC MHAMKAITMHU CPA0OTABIINX CTYICHEH 3alIUT U 3aIIENIOK BRIXOTHBIX pelie
Bx. 1oJ1avya yIpaBJISFOIIEro CUrHana « BKIOYuTh»
OTK1. oJiavya ynpasJsironiero curaaina « OTKIIOUUTH

coemMecmHoe UCNnONIb306AHUE KHONOK YNpAaelerust

«Cépocy + «llposepxay

dopmamuposanuro EEPROM (6 ocobom pescume pabomst) — nodpobroe onucanue cm. n. 1.3.4.11.2.

npugooum K

Tabmuua 1.7
O603HaueHNe Pexxum .
[ger Pexwum paboTsl ycTpoiicTBa
CBETOMOA CBEUCHHUS
. | Bximrouen ITogaHo HanpsHKEHHME NUTAHUS YCTPOMCTB
IIutanue 3eneHsIit N P YeIpe
Brikarouen | CHATO HampsbKeHHE MUTaHUs YCTPOMCTB
. | Beikmrouen | IloaTBepskaeHHe UCIPaBHOCTH YCTPONCTBA
HeucnpaBruocTs Kpachprit ATBEPAL = P YeIp
BxioueH OOHapy>keHa ycTOWYNBas BHYTPEHHsIsI HEUCIIPABHOCTh
HeucnpaBHoctb p— BeikimoueH | McnpaBHOCTSB 1ienel yrpaBieHMsI BBIKIKOYATEIS
1y P Brurouen OOHapy’keHa HEHCIIPABHOCTS LIeTel yIpaBJIeHHs
. | Beixmouen | OtcyrcTBHe BXxomHOTo curaana PI1O
OTk. 3eneHslit
Bxnrouen Brikitouarens OTKIIOUEH
. | Beikmouen | OtcyrcTBHE BXoaHoro curiana PIIB
By Kpachsrit
BxnroueH BeIkirouaresnb BKIOUYEH
Breirouen | OtcyTcTBHe Imycka/cpabareiBanmst 1-oi crynenn MT3
1-1 ctynens MT3 | Kpacusiil | Muranue [Tyck 1-o#i ctynenu MT3
Bxntouen CpabarsiBanue 1-o0ii crynenn MT3
Beikirouen | OTcyTcTBHe Iycka/cpabarpiBanus 2-od crynenn MT3
2-s ctrynenb MT3 | Kpacubslil | Muranue [Tyck 2-o#i ctynenn MT3
BxnroueH CpabatsiBanue 2-0if crynenu MT3
Beiximtouen | Orcyrcrue cpabatsiBanus 3-i crynenn MT3
g 3-a ctynmens MT3 | Kpacueiii | Muranue ITyck 3-i1 crynenu MT3
= Brrouen CpabatsiBanue 3-it cryrenn MT3
§ Brikmouen | OrcyTcTBHE mycka/cpabareiBanus ctynern 033
E[ 033 Kpacupiii | Muranue ITyck ctynenu 033
= Brutrouen CpabarsiBanue crynenn 033
) Breimrouen | OtcyrcTBue cpabatsiBanus AlIB
= o~
<3 [Tyck AIIB Kpacusbiii | Muranme ITyck AIIB (1 nmn 2)
é.[ Brrouen CpabatsiBaane AIIB (1 nm 2)
o
e}
=
1.3.4.1 BxonHble curHaibsl yCTpoiicTBa
2! YCTpoHCTBO UMEET TPU M3MEPUTENBHBIX U ISTh TAJbBAHUYECKH H30JHPOBAHHBIX AUCKPETHBIX BXOIHBIX
=] neneil. HaznaueHne KOHTaKTOB pa3beMa U3MEPUTENBHBIX BXOAHBIX LENel ciexyrolee:
=~
= .
3 X1:1 — obmmuit Bxox dhaszel A
- X1:2 — wu3MepurenbHbIi Bxox Toka (asel A (Inom =5 A)
X1:3 — wu3mepurenbHblid BXoa Toka a3l A (Inom =1 A)
5 X1:7 —  obummit Bx0x dazer C
s X1:8 — wusMmepurenbHbIil Bxox Toka aszel C (Inom =5 A)
E X1:9 — wusmepurenbHbIid Bxoa Toka ¢assl C (Inom =1 A)
= X1:10 —  oOwmmii Bxox 31,
g X1:11 —  wusmeputenpHBIA BXx0a Toka 31y (IHom =1 A)
= X1:12 - wusmepurensHblil Bxox Toka 31 (Imom = 0,2 A)
=
=
o
5
= Jlucr
m
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HasnadeHnre KOHTAaKTOB pa3zbeMa IS MpHeMa TUCKPETHRIX BXOIHBIX CHTHAIOB ITPUBEICHO B Tabmwmie 1.8.

Tabmuma 1.8
KoHTakTEI Bxomx Ne Ha3naueHue qUCKpeTHOro BXOAHOIO CUTHAIA
X3:9; X3:10 1 KonTtpons nienet otkimrouenns (pene PIT1O)
X3:11; X3:10 2 KonTtposne neneii Bxiouenus (pene PIIB)
X3:12; X3:13 3 Komanna «OTKIIOUUTEY OT KIIF0Ya WIN TEJIEMEXAHUKHU
X3:14; X3:13 4 Komanna «BKIIFOUHTEY OT KJIFOYa WU TEIEMEXaHUKU
X3:15; X3:16 5 broxuposka 3ammt/Kirou AIIB/BHeniHee oTKIIoYeHNne

Huckpernsie Bxoasl PI1O, PIIB u Bu.Otki1./Bi.3amuT MOryT IporpaMMHO WHBEPTUPOBATHLCS C MIOMOIIIBIO
rpynmsl MporpaMMHBIX nepekimtodarenet SGF3 mo cxeme, npeacrasieHHoil Ha pucyHke 1.2. Ilpu ycraHoBke
nporpammubix nepekitouateneit SGF3.1-3 B monoxenue «0», COOTBETCTBYIOIIKUE BXOJIHBIE LEMU CUUTAIOTCA
MIPSIMBIMU (HaITPsDKEHUE TIOJAHO — COCTOSIHUE «JIOTHYECKOH 1»), MpH ycTaHOBKe Kirouel B «1» — HHBEPCHBIMH
(HampspKeHne MOJaHo — COCTOSTHUE «JIOTHYecKoro 0»).

Ha3nauenue nuckperHoro Bxona 5: «bmokuposka 3amuty», «Kirou AIIB» unn «BHeuiHee OTKIIIOUEHUEY,
MOXKeT OBITh BBIOpaHO TOJB30BATEIEM B 3aBHCHMOCTH OT KOHKPETHOW CXEMBI NMPUMEHEHHS YCTPOHCTBa C
MIOMOIIIBIO YCTAHOBKHU TpeOyeMoi KoMOMHauy nporpaMMHbIX nepekitodareneit SGF3.4 u SGF3.7.

e Tun Bxoaa Liens DS PrIO.0S
T2yck+1c -
X3:9
DT 0J_SGF3.1
&= PIO | 2uc 10— P
—
X3:10 e P8-S
DT 0J SGF3.2
@Z = PMB | — 25uc 10— PrB
X3:11 PKO
"OTkn"
X3:12 % ER on PKO-0f1
@Z — Orkmova | | DT B
— OTKIIOUNTb il ]
X3:13 ot | e | _
| % ER on PKB-O,
@Z — Otkmowa | [ DT ! . 1 5 A
314 — BKIIOUNTh 2omg ] L=
: PKB
N/MoPT o
X3:15 bn.3awut
’ DT SGF3.7 M0
@Z = Bxoa5 [ 2uc )1 Kn. ANB
X3:16 0] SGF33  SGF34 lo o0l  suown.
Pucynoxk 1.2
HanmvenoBanue curmana SGF3.4  SGF3.7 ITomgaua HampspKEHUS HA BXOA 5
bn. 3amur 0 0 bnoxupyer myck 3amut (mipu BBeaeHHBIX SGB1.1-SGB1.4)
K. AIIB 0 1 Paspemraer padory AIIB (mipu BBenenHOM SGF4.6)
Ba. Ot 1 X OTKITIOYAET 3alTUIIaeMoe IPUCOCTUHEHUE

CocTosiHHME BXOIHBIX CHTHAJIOB (KOHTPOJBHYIO CYMMY TpPYIIBl CUTHAJIOB WIM KaXKJIbli CHTHal IO
OTJIEIIEHOCTH) MOKHO TPOKOHTpoupoBath ¢ nmomomisio [10 « TECOM» B MeHI0 «Pexkum»/«Y cTaBKM» MyHKT
«Bx0oHBIE CUTHAIIBI U BETMYMHBI) WK B MEHIO «Pexxnumy»/«3MepeHHbIe 3HAUCHHUSD).

1.3.4.2 Beixoansle pene

YcTpoiicTBO WMeeT [1Ba OTHOCHTENHHO MOIIHBIX BBIXOJHBIX pelle YIPaBIEHUS KOMMYTAIlHOHHBIMHU
anmapatamu (K1, K2), nBa curnanbubeix Beixoasbix pese (K3, K4) u BeixogHOe penie curHain3aliuy BHyTpeHHEH
HeucnpasHoctH (K5).

HazHadeHne BBIXOMHBIX pele, COOTBETCTBYIOIIME WM HOMEpa KOHTAaKTOB BBIXOJHBIX Pa3beMOB,
KOJINYECTBO M TUI KOHTAKTOB IPUBEJCHBI B Ta0uile 1.9.
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ITognuceupara

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

Tabmuma 1.9

Pene KonTakTtsl Ha3znaueHue BBIXOJHOTO pelie Tun KOHTaKTOB pene
K1 X3:1; X3:2 Perne oTKIIIOYEHUS BBIKITFOYATENS 1 HOpMaJIbHO Pa30MKHYTHIN
K2 | X3:3; X3:4 Pene BKIIOUEHUS BBIKJIIOYATENS | HOpMaJIbHO Pa30OMKHYTHII
K3 | X3:5; X3:6 Pene «Curnanuszamus» 1 HOpMabHO Pa30MKHYTHII
K4 | X3:7; X3:8 Pene «Ilyck MT3» unu «ABapuiiHas cUTHanM3auus» | 1 HOpMaJbHO Pa30MKHYTHIH
K5 X2:13; X2:14 Pene «HeucnpaBHOCTE» 2 HOpMaJbHO 3aMKHYTHIX

X2:15; X2:16

OyHKIMOHANBHAS CXeMa BBIXOAHBIX LIENEeH YCTpoWcTBa MpuBeAeHa Ha pucyHke 1.3. Pabora Bcex pere,
kpome pene K5 «HeucnpaBHOCTh», pa3pellieHa TONBKO MOCJIE BBOAA IMporpaMMHoro nepexmroudarens SGRI.1
(3Hauenue o ymomyauuio 0).

Curnan cpabaTeiBaHUs JIIOOOH M3 CTyNEHEH 3allUT yCTPOHCTBa MOXET OBITh Ha3HAueH JUIs JSHCTBUS Ha
BbIxogHOE pene K3 «CurHanuzaunus» ¢ moMouipio nporpaMMHbix nepekitouatenet SGR2.3—SGR2.7. Ha sto
K€ pelie TpU BBEIEHOM IMporpaMMHOM mepekiodatene SGR1.2 BemaeTcs mpemynpenuTeabHBIA CUTHA TIPH
oOHapy KeHUH HEHCIIPaBHOCTH IIeTIel yIpaBieHus BeIkitouaTens. Beixonnoe pene K3 BeimonaHeHo ¢ pukcanmeit
CpabOTaHHOI'O COCTOSIHUSI («3alleNikoi»), cOpoc 3amienku pene «CHUrHaIM3aUus» TOCIe aBapUIHOTO
OTKJTIOUCHHS OCYIIECTBIIETCS] KHOTIKOH «COpocy Ha JIMIIEBOW MMaHeTH yCTPOMCTBa, N3 MyHKTa «COpoc 3aIenok
BBEIXOJHBIX petie» B MeHio «Komaunby [10 « TECOM» nmnbo aBTOMaTHYECKH IIPH MOAa4e KOMAaH bl BKITFOUCHIIS.

Hnst 00bexTOB 0€3 00CIyXKHMBAIOLIET0 IMepcoHala MPeayCMOTPeH aBTOMaTHYECKHH cOpOC 3allieiKH pese
«Curnanuzanusy npu yenemwHoMm AlIB, uro onpenenserca nonoxenueM nepexntouarens SGF3.6.

SGR1.1 _
| a 8 e [
ENA
J || K X3:1
-1-1 OTKMIOUNTL
OTKN - _,'V X3:2
&
BKIT 1 e
|| 2 X3:3
-1 Bkntountb
]
Heucn.LLY SGR1.2 - P X3:4
— |__ L1 &
MT3-3 SGR2.3 1 1 K3 —A1~ )
MT3-2 SGR2.4 s[T L ! X3:5
MT3-1 SGR2.5 1.0 CurHanusa-
YCKOP SGR2.6 I Y - umsi
033 SGR2.7 - X3:6
L | — L &
Myck MT3 SGR2.1
scrRzz ] | L] K4 _A:/_ X3:7
PrO 5] DTI |_/ L -4-- Pene K4
POK (')v_1(|3 X3:8
IRF I__/(]: X2:13
SGF3.6
PMB s 11 [
D|T 1 . p K5 ! ., X2:14
AMNB . euncnpas-
c L | / |_—|- -E HOCTb
éb "HeucnpasHocTb" H X2:15
PKB-Of] l F_
"C6poc" P
X2:16

Pucynox 1.3

Ha Brixomuoe pene K4 ¢ momomipio mporpamMmuoro nepekmodarens SGR2.1 MoxkeT ObITh BHIBEICH CHTHAT
«IIycxk MT3», ucnons3yemsrit mpu nmoctpoenuu JI3II, 1160 curHan aBapuilHOro OTKJIIOUEHHUS BBIKIIOUaTeNs (¢
noMotipio nepexmoyareitss SGR2.2) koTopelil popMupyeTcs YCTPOUCTBOM MpH OOHAPY)KEHHH HECOOTBETCTBHS
MTOJIOKEHHSI BBIKITIOYATENS TOCIIEHEW TOaHHOW KOMaH e YIIPaBJICHUS.

HcnpaBHOCTH BBIXOAHBIX KIIIOYEH YIpaBIEHUS pejie U LENOCTHOCTh OOMOTOK KOHTPOJIHPYETCS CUCTEMOM
CaMO/IMarHOCTUKH YCTPOWCTBA, B ciy4yae oOHapyKeHHs: 0OpbIBa MIIH JIOKHOTO CpabaThIBaHUS BBIAAETCS CUTHAT
«HeucnpasHocTe». Bua HeucnpaBHOCTH ¢ yKa3aHHUEM KoAa JocTymeH ans npocMorpa B myHKTe «ERRORs»
MeHto «Pexum»/«YcraBkm» I10 « TECOM».

IIpn oOHapykeHHMM HEUCIPAaBHOCTH B YCTPOMCTBE CHUCTEMOM CaMOIMATHOCTUKU BBINAETCSl CHUTHA,
KOTOpBIM TPHUBOAMT K BO3BpaTy BbIxogHoro pene K5 «HeucnpaBHOCTB», HOPManbHO MOATSHYTOTO IpH
HCIIPAaBHOM YCTPOMCTBE, U BKJIIOYEHHIO OJJTHOMMEHHOTO CBETOAMO/Ia Ha JIUIEBON MaHenu ycrpoiictBa. Pene K5
MOJKeT OBITh MCIOJIB30BAHO JJIS BBIJAUN PEIYIIPEIUTEIEHOTO CUTHATIA B CXeMY LIEHTPAJIbHOW CUTHAIH3AIIH.
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1.3.4.3 Onmcanne pabOTHI 3aIUT
1.3.4.3.1 TpexcrynenuaTas HeHanpasieHHas M T3 ot Mex 1y pa3HbIX 3aMbIKaHUH
CrpykrypHas cxema MT3 ot Mexay]ha3HBIX 3aMbIKaHUH U300pakeHa Ha pUCYHKe 1.4,

SGF2.6 E SGFCB
" SGF27 0
Myck MT3
& 1
PMB
T3
MT3-3
SGT/#...LS IT lﬁ| MT3-3
il : _/% [4]
: Bei6op
g XxapakTe-
PUCTUKN
O— | Tun Bxoga | Lenb MAX
X1:1 MT3-2 | ., 1280%8P T2
X1:2 :’2 R la B E —— ':l wTS-2
X1:3 L S
T2yck.
X1:7 A SGF2.3 SGF25 [ & | DT| vckop
X1:8 Ic Lal
X1:9 1A T1
MT3-1 SGF2.2 =
(g ] DT MT3-1
A ._/ML S
SGF2.4
PMO-DS

Bn.3awu|

Pucynok 1.4

MT3 comep>kuT Tpu HEHANPABJICHHBIX CTYIICHU C BO3MOKHOCTBIO YCKOPEHHUS 2 CTYNIEHH NPH BKJIIOYCHUHU
BeIKIItOUarens. Bog B pabory 1 m 2 crymenu MT3 ocymecTBisieTcss C HOMOLIBIO MPOrPaMMHBIX
nepexmtoyatened SGF2.2 u SGF2.1 coorBerctBenno. s 1 m 2 crymeneit MT3 BO3MOXKHa yCTaHOBKA
aBTOMAaTUYECKOTO0 YJBOEHHS YCTaBOK IO TOKY CpabaThIBaHMs C IIOMOLIBIO IPOTPaMMHBIX IEPEKIuYaTenei
SGF2.4 u SGF2.3 cooTrBeTcTBeHHO. IIpn BBEAEHHBIX MPOTPAMMHBIX MEPEKIIOYATENSIX YJBOCHHE YCTaBOK IIO
TOKY TPOHM3BOAMTCS aBTOMAaTHYECKHM MpPU OTKIIOYEHUM BbIKIIOuaTens (cpabarbiBanuu pene PIIO). Taxum
00pa3oM, Ipyu BKJIIOYEHNH BBIKIIOUATENs Ha BpeMs Bo3Bpara pesie PIIO BBoIATCS yIBOCHHBIE YCTaBKU IO TOKY.

3 crynenb MT3 nMeeT He3aBHCHMYIO W OOpaTHO3aBHUCHUMBIE XapPaKTEPUCTHKU CpabaThIBAHUS: YEThIpE
TUIa, cOOTBETCTBYIOmMUX cranaaptam BS 142 u IEC 255 («4pe3BbldaiiHO MHBEpPCHAsD», «CUIBHO MHBEPCHAS»,
«HOpMaJIbHO MHBEPCHAS» U «UINTEILHO MHBEPCHAS») M [Ba TUIA WHBEPCHBIX XaPAKTEPUCTHK, HA3bIBAEMBIX
«RI-» m «RD-xpuBas» (cM. mpunoxenue ['). Beibop BHIa XapaKTEpHCTHKH, a TakKKe BBOJI/BBIBOI TPEThEH
crynenn MT3 u3 paboTbl, OCyIIECTBISETCS C TOMOLIBIO MPOrpaMMHBIX mepekirouateneid SGF1.1- SGF1.3.

Kaxnas crynens MT3 BbllonHEHa B BHJIE ABYX OXHO(A3HBIX peJie TOKA, KOTOPBIE IyCKAIOTCS, KOTJa TOK
OJHOM MIM 00eHX KOHTPOJUPYEMBIX (a3 NPEBBINIAET BEIUYMHY YCTaBKM COOTBETCTBYHOIEH crymeHu. llpu
MyCKe CTyNeHH HaYMHAETCsl OTCYET BBIACP)KKH BPEMEHH, OIpeeNsieMoil yCTaBKoil o BpeMeHH cpabaThIBaHUS.
[lo wucredeHNM BBIACPKKA BpPEMEHH MPOHCXOAMT cpadaTbiBaHue 3amuThl. [lyck cTymeHed 3aiuT
COTIPOBOXKIAETCSI COOTBETCTBYIOIICH CBETOMMOMHON MHAMKANMen (cM. Tabmuiy 1.7), cpabaTbiBaHHe CTyleHeH
3aIlUT, KPOME TOTO, BBI3BIBAET CpabaThIBaHUE BBIXOJHOTO pene « CHTHAIU3aIys 1 3al1ch apaMeTpOoB aBapHH
B DHEPrOHE3aBUCUMYIO MaMATh YCTPONCTBA.

Crynenu MT3 UMeIOT 10 OJTHOH peryaupyeMoil BbIIEPKKE BPEMEHH.

Yckopenue 2 crynenn MT3 npu BKITIOYSHHH BBIKIIOYATEINS OPTaHU3YETCs OT CUTHAJIOB ITyCKa 2 CTYTICHH
u curHana cpabareiBanug PIIO. BBoa mnm BBIBOA YCKOPEHHUS OCYIIECTBISIETCS YCTaHOBKOHM IMPOTPaMMHOIO
nepexouatenss SGF2.5. Yckopenue BBoguTcst Ha Bpemst Bozpata pene PI1O (1 c.).

2 cryneab MT3 wmMeer peryaupyeMyro BBIIEPKKY BpEeMEHH BoO3BpaTa. Takas BO3MOXKHOCTH
MpeayCMOTpEeHa sl BHIMOJHEHUS 3alUThl CHHXPOHHBIX JBHMraTeliell oT acHHXpOoHHOro xona. llpu ycraHoBke
MUHUMAaJIbHOM YyCTaBKM BBIJEPKKM BPEMEHHM Ha Bo3BpaT, paBHOM 0,04 c, Bpemss Bo3Bpara 2 CTyNEHH
orpenensieTcss COOCTBEHHBIM BPEMEHEM BO3BpaTa HM3MEPUTENBHOIO OpraHa CTYNEHH. YCTaBKa BBIIEPIKKH
BPEMEHH Ha BO3BpAT BJIMSET TOJIHKO HA CHUTHANBLI CpabaThIBAaHUSA 2 CTYIIEHU C BBIISPKKOW BpeMeHH T2 W He
BIIUSIET HA II€TIh YCKOPEHUS.
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[IpemycmoTpeno OJOKMpOBaHWE AEWCTBUS CTYIIEHEH 3aIlIUT BHEIIHUM CHUTHAJIOM OJIOKMPOBAHHS 3aIlUT.
OT1o obecredrBaeT BBITOJHEHHE BOJIBTMETPOBON OMOKHpOBKU cryneHed MT3 ¢ moMoIipio BHEIIHHX pelie
HanpsbkeHus. BBoa/BeiBon GnokupoBanus cryneneid MT3 mpou3BOOUTCS MPOrpaMMHBIMHU IIEPEKIIOUATEISIMH
SGB1.1 - SGB1.4.

Curnanel mycka BTOpOil wiau TpeTheil cTyneHeit MT3, ucmonb3yemble Ui MOCTPOCHUE «JIOTHYECKON
3alUThl IIMH», BBOJATCS/BBIBOAATCS ¢ momomibio nepekmtouareneii SGF2.7 u SGF2.6 cooTBeTcTBEeHHO.
[IpenycmoTtpeno ¢opmupoBanre BbIXOAHOTO curHana mycka MT3 mo cxeme «M» ¢ KOHTpOJEM MOJOXKEHHS
BEIKITIOUaTENsl (¢ moMompio curaana PIIB) mns ymydmreHus u30upaTenbHOCTH «MEPTBOU 30HBI». BBOA/BRIBOI
cxeMbl «» mpou3BoaANUTCS POTrpaMMHBIM nepekmouatesnieM SGF2.8.

Crynean MT3 umeroT ABe Ipynmbl yCTaBOK IO TOKY M IO BPEMEHM, a TaKKe BCEX MPOTrPaMMHBIX
nepekiodareneii. Beibop AeHCTBYIOMIEH TPYNIBI yCTaBOK IPOM3BOAMTCS B TYHKTE «AKTHBHAs TpyIIa
ycraBok» MeHIo «Pexum»/«YceraBkuy [0 «TECOM». B ToM ke MEHIO B COOTBETCTBYIOUIMX ITyHKTaX
NPOM3BOJMUTCS BBOJ U PEAAKTUPOBAHME 3HAYCHUH YCTaBOK IO TOKY W BpEeMEHHU cpabaThIBaHMS BCEX CTYyINEHEH
3aIlHUT.

1.3.4.3.2 Jloruyeckas 3amuta mmH (JI3L)

JIBII mpumensiercs st 6picTporo oTkiIroueHrss K3 Ha mmHaX U peanusyeTcs Ha pabo4yeM W pe3epBHOM
BBOMaX. /s 3TOrO B TepMUHATaX BBOJOB MpemycMmarpuBaeTcs cryneHs MT3 (JI3IL), xoTopas Gmokupyercs
MT3 nmpucoenunenuii (curnaigom «Ilyck MT3»). Ilpu BHemHnx K3 Ha OTXOASMMINX MPUCOEAMHEHUAX MTyCKACTCS
cryniedb MT3 3TOr0 mprcoevHeHUs ¥ OJIOKUPYET CTYIECHHU 3alUT pabodero u pe3epBHoro BBojoB. [Ipu K3 Ha
MIMHAX OJOKUPOBAHMUS HE MPOUCXOINT U CTYIIEHD C BBIIEP)KKOH BpEMEHH OTKII0YaeT BBOI.

YCTpoiicTBO TMO3BOJSIET peaan3oBaTh MapajuIebHYI0 (C HCIIOJIB30BAaHHEM HOPMAJIBHO OTKPBITHIX
KoHTakTOB pesnie MT3 npucoeaunenuit) cxemy opranuszanuu JI3LL, npumep KkoTopoii npuBeeH Ha pucyHke 1.5,
MOCKOJIbKY TaKasl cxeMa 0oJiee TeXHOJIOTHYHA 1iisl peanmn3annu B KPY.

Curnan «Ilyck MT3» B ycrTpoiicTBax, 3alUIMAOMMX (GHUACPHBIE MPUCOCAUHEHUS, (HOPMHUPYETCS C
MTOMOIIBI0 COOTBETCTBYIOIIETO BBIXOAHOTO pene. Ha 3To BeIxomHOE perne BEIBoAUTCA myck 3 ctynern MT3. Jlns
JIBUTaTEJIeH MOXKET UCTIONb30BaThCs 2 cryneHs MT3.

+IIY -1y

OTxonsmiee npucoennaenue | Pabounii BBOx

TOMII 2501 TOMII 2501

ITyck M’E/ OTKITIOYHUTB
I Y § I__/ —

®— Brokuposanue
3aI1UT

Ortxozsiiiee NprcoeAnHEHUE 2

TOMII 2501

ITyck M’E/

Otxonsauiee npucoeauHenne N OTKIIIOYMTD
TOMII 2501
IMyck MT3
Bnokuposanue |
3aIUT

Pucynok 1.5

PesepBHblii BBOA

TOMII 2501

1.3.4.3.3 TokoBas 3amuTa oT 0HO(a3HBIX 3aMbIKAaHUN Ha 3EMITIO

OpHocryneHuaTass HeHampaeieHHas MT3 0T 3aMblKaHusi Ha 3€MJII0 HMMEET HE3aBUCHMYIO H
00paTHO3aBUCHMBIE XapaKTEPUCTHKH cpabareiBaHus (aHajmormyHo 3 crymeHn MT3 oT mexaydasHbIX
3aMbIkaHuii). BeiOop BuIa XapaKTEpHCTHKH, a TaK € BBOJ/BBIBOJ 3aIlUTHl OT 3aMBIKAHWHA Ha 3EMIIIO U3
paboThI, OCYIIECTBISAETCS C TIOMOIIBIO TPOrPaMMHBIX Tepekitouareneit SGF1.4—6.

CrpykrypHas cxemMa O33 npuBesneHa Ha pucyHke 1.6.
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Pucynok 1.6

[IpenycmoTpeHa BO3MOKHOCTH OJOKMPOBAHMS IEHCTBHS 3alIUTHI OT 3aMBIKAHWH Ha 3€MJII0 BHEITHUM
CUTHAJIOM TIpHU BBOJE IporpaMMHOro nepexitouarens SGB1.4.

1.3.4.4 Onmcanne pabOTH aBTOMATHKH

YcTpoiicTBo oOecnieunBaeT BhINOIHEHHE onHOKpaTtHoro AlIB, mu6o nBykpatHoro AIIB ¢ moouepeaHsim
neiicteueM ctymneneil. Cxema AIIB nmpuBenena Ha pucynke 1.7.

O6a nukna AIIB nMmeroT perynmupyemMoe Bpems ToAroToBku Trot (aHamnor 3apsaa koHaencaropa) ot 0,5 mo
25 ¢, OTCUNTHIBAEMOE C MOMEHTa NEPEXOAa BBIKIIOUATENS] BO BKIIOUEHHOE COCTOSIHME (TOciie CpadaThIBaHUs
P®K). Brinepxka BpeMeHH TOTOBHOCTH OOHYJIsieTCA IpH MosBIeHMM curHana 3amnpera AIIB. Pabora AIIB
paspemieHa mpu BBoAe nporpammHoro mnepekirouatens SGF4.6. Kpome Toro, Bo3MOXKHA OpraHu3auus
omiepaTHBHOTO TepekmoucHus «Paspemenue/3amnper AIIB», ¢ TOMOIBI0 BHEITHETO KITFOYa YIIPaBICHHUS (CM.
n.1.3.4.1 u pucyHok 1.2). B ciyuae ecnu AMCKpETHBIH BXOX 5 ycTpoiicTBa He CKOH(PUTYpHUPOBaH Ui MpHUeMa
KoMmaH] pa3perienusi/3anpera AIIB, BHyTpennuit norudeckuii curnan «Ki. AIIB» aBToMaTndyecku NepeBOAUTCS
B COCTOSIHHE pasperieHus padotsl AIIB.

st pazpemennst BToporo mukina AIIB, kpome BBoga SGF4.6, HE00X0IUMO YCTAaHOBUTH MPOTPAMMHEII
nepexmouatens SGF4.7 B coctosnue 1. Bropoit nukn AIIB BBOOUTCS NMpU HEYCHEIIHOM MEPBOM ILIHKIE C
KOHTPOJIEM LIEMH HECOOTBETCTBHS.

[Tyck cxembr AIIB ocymiecTBisieTcsl MpU aBapUHHOM OTKITIOUEHUH BBIKITIOYATENS, TIPH 3TOM (HOPMHPYETCS
TaK Ha3bIBacMas «IeTb HECOOTBETCTBHUS», KOIJA COCTOSIHHE BBIKIIOUarens (cocrosaue pene PIIO) nHe
COOTBETCTBYET IMOCIEIHEH MOJaHHOW onepaTUBHON komaHne (pukcupyercss POK). AIIB mpousBoautes, eciu
HaOpaHa BBIIEPKKA BpeMeHH TTOT 1 HeT curHajos 3anpera AIIB ot 3ammurT.
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MT3-1 SGF41 DS
MT32 SGF4 2 3anpet AMNB (')_1? CyeTtumk AMB1
MT3-3 SGF4.3
033 SGF4.4 AMB
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\4 —
DS
PHO C6poc Trot —0,1¢c[1 CueTtunk AMNB2
Myck AMNB1, AMNB2 Banpet Tcp |
1 - 1
POK r H BKN
Pa3speluenne : Trot AMNB1 Tcp AMNB1 :
AMNB H '
SGF4.6 ) i DT DT : » Buen
1 I v : w2 A : BKITHOYEHNS
1
! 05..25¢ 05..20c )
H '
ey - N S A Attt '
ArnB2
H—+— LT T i
'
Beon AMB2 : Trot AMNB2 Tcp AMNB2 :
1
SGF4.7 I DT DT ' o Buem
| e 0 »
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1
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e H

Pucynox 1.7

[IporpammusiMu nepexitouarensiMu SGF4.1-SGF4.5 MmoxxHO BBecTH NOMONHUTENbHBIN 3ampet AIIB mpu:
— OTKJIFOYEHHUH BBIKIIOUaTens ot 1 crynenu MT3;
— OTKJIFOYEHHUH BBIKJIIOUATENs oT 2 cryneHu MT3;
— OTKJIFOUCHHUH BBIKJTFOUATE s oT 3 cryrenn MT3;
— OTKJIIOYEHHH BEIKIIFOUaTeis oT O33;
— OTKITFOYSHHH BBIKITFOUATENS OT BHEIITHUX YCTPOMHCTB.
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ATIB niepBoro mukiia BBITOJIHAETCS C BBIAEPKKOM BpeMeHH, peryiupyemoid B quamazone ot 0,5 mo 20 c, AIIB
BTOPOTO IUKJIA BHITIOJTHACTCS C BBIICPYKKOM BPpeMEHH, peryiupyeMoit B quamnazone ot 20 mo 120 c.

Yerpoiicteo TOMIT 2501-31 obecneunBaeT moxacueT komudecTBa mombiTok AIIB mepBoro m BTOpOro
LUUKIOB pa3fenbHOo. KonumdecTBO MOMBITOK XpaHUTCS B SHEPrOHE3aBUCUMOM MHaMsITH W JOCTYIHO s
CUMTBHIBaHHSA, MPOCcMOTpa U OUYUCTKU ¢ momolnpio [10 «TECOM» B MeHo «Pexum»/«YCTaBKH» MyHKTHI
«Cuetunk nuknoB AIIB1» u «Cueruuk riukiios AIIB2».

1.3.4.5 llenu oTKIIOUCHHS

@DyHKIHMOHANIBbHAS cXeMa IIeTel OTKIIIOYEHMs IpescTaBieHa Ha pucyHke 1.8. OTKiItoueHHs BBIKIIOYATENs]
(1 omepaTUBHOE M OT 3aIIUT) IPOU3BOAUTCS BBIXOIHBIM peie K1.

JleiicTBue Ha BBIXOJHOE pele OTKIIOUEHHUS MpPEeIyCMOTPEHO [BYX BHJIOB: CHTHAJ OTKIIOYEHHUS C
¢ukcanueit («3aménkoi») n 0e3 ¢ukcanuu. Beenenne Qukcanuu He MO3BOJISCT HMPOU3BOAWUTH BKIIOYEHHUE
BBIKIIIOYATEsi 0e3 BMEIIATeNbCTBA JISKYPHOTO IEpCOHana U ocMoTpa obopynoBaHus. [ledicTBue Qurcaruu
ycTaHaBiauBaeTcs mnepekmodareneM SGF3.5. ®ukcanus OTKIIOYAIONIETO CHTHAjAa OOSCIeYMBACTCS TIPH
OTKJIIOUYEHHH OT CTyNEHEeH 3amuT M Lenu yckopenus. COpoc cUrHala OTKIIIOYEHHs MPOU3BOAUTCS HaKaTHEM
kHOTIKM «COpoc» Ha JHIeBON maHenu wim ¢ nomomsio mnporpaMMbl TECOM B meHro «KoMaHIbDy MyHKT
«C0Opoc 3amenoK BEIXOIHBIX Peiey.

0,2¢c 15mc
— —
PKO-0Of 1 n
BH.OTKN.
"CHpoC" O
SGF3.5 poc &

C6poc OE 1 OTKN
MT3-3 1 1 1

MT3-2

MT3-1 )

YCKOP

|
-]

033 SGB1.5

Pucynoxk 1.8

OTKiTI0UYeHHE BBIKIIOYATENS IPOUCXOIUT B CIEAYIOIUX CIyJasx:

— cpabateiBanue 1 crynenu MT3 ¢ Beinepxkoii Bpemenu T1;

— cpabarbiBanue 2 crynean MT3 ¢ Beraepikkoii Bpemenu T2;

— cpabateiBanue 3 cryneHn MT3 ¢ Beimepskkoii Bpemenu 13;

— cpabareiBanue 033 c Boiaepxkkol Bpemenu T0;

— cpabatbiBaHue yckopeHus 2 crynean MT3;

— 1oza4a KOMaHAbl 0T Kiroua « OTKIIOUUTEY;

— JIeHiCTBUE Ha OTKJIIOUEHHE BHEITHUX YCTpoiicTB 6e3 AIIB.

Hns oTkmroueHus BhIKIOYaTens npu cpabateiBaHmu O33 ¢ Bbimepxkod Bpemenn TO HeoOXoaummo
YCTAaHOBUTH NPOTrpaMMHBII nepekntouarens SGB1.5 B cocTostHue 1.

Cursanbsl OTKIIOYEHHUS BBIKIIOUATENS OT Kioda «OTKIIOYUTEY», OTKIIOUEHHS OT BHEIIHMX YCTPOMCTB
NOJAl0TCsl B ILENb OTKIIOYEHHS KPAaTKOBPEMEHHO. JTO AaéT BO3MOXKHOCTh, B clydyae HEOOXOAMMOCTH,
IPOM3BECTH BKIIOYEHUE BBHIKIIIOYATEIISI, HECMOTPSl Ha HaJIMYME CUT'HAja OTKIIOUEHHs OT aBTOMAaTHKH Ha BXOJe
ycrpotictea TOMII 2501-31.

[IpenycMoTpeH moaxBaT CHUTHAja OTKIIIOYEHHS 10 TOJIHOTO OTKJIFOYEHHS BBIKIIOUaTeNs (CcpabaThIBaHUS
PIIO), B mpoTHBHOM cllyyae BBIXOAHOE pejie OTKIFOUEHHS HETPEPHIBHO 3aMKHYTO M MOJAETCs HamlpsDKEHUE Ha
cojgeHong otkimodeHus. Haxatuem kHomkm «COpoc» mpou3BoauTcs — A€0JOKMPOBAaHHE IIOAXBAaTa
OTKJIFOYAIOIIEr0 UMITYJIbCa.
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1.3.4.6 llenu BKIrOYSHUS

BxoroueHnne  BRIKITIOWATENST MPOU3ZBOAUTCA YCTPOHCTBOM TIpH TOMOINM BBIXOgHOTO pene K2,
00eCreunBaroNIero moiayy HanpspKeHUs Ha COJICHOW]] BKIIFOUSHUSI BBIKIIOUaTest B TeueHue 1 ¢. O0oO0meHHas
cxeMa Ileriell BKIIFOUSHHS BBIKITIOUaTes n300pakeHa Ha pucyHke 1.9.

ANB1 1
ANB2 OB BKI
PKB-O B4
& 1
DS
1c
—
Brnokupogska
MHOTOKPaTHbIX
cpabaTtbiBaHUIA
oTKN

Pucynok 1.9

Bxirouenue BRIKITIOUATENS TPOU3BOAUTCS MIPH:

— mojjaue KOMaH bl « BKITIOUHTEY;

— cpabareBanuu 1-ro nukira AIIB;

— cpabareBanuu 2-ro nukia AIIB;

broknpoBka OT MHOTOKPATHBIX BKIIFOYSHHH 00ECIeYrBaeT OJHOKPATHOCTh BKJIFOUEHHS BBIKIIIOYATENS Ha
KOPOTKOE 3aMbIKaHWe. bIoKmpoBKa 3ampermaeT BKIIOYEHHE BBIKIIOYATENS TPH OJHOBPEMEHHOM HAINYHH
CUTHAJIOB BKJIIOYCHHUS M OTKJIFOUCHHS ITyTeM IPEpPHIBAaHUS M 3alpera CUrHajga Ha BKIIOYeHHE. bioknpoBka
CUTHAJIa BKJIIIOUCHUS CHUMaeTCs yepe3 1 ¢ mocie CHATUS. KOMaHAbl Ha BKIIIOUCHUE.

1.3.4.7 KonTpons neneil ynpasieHus: 1 QyHKIMOHAIBHBIA KOHTPOIb
OyHKIMOHATBHAS CXeMa KOHTPOJIS LeTel yIpaBiIeHus BEIKIIouaTesst n3o0paxena Ha pucyske 1.10.
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Pucynoxk 1.10

KoHTposbp HCpaBHOCTH Lienel BKIIOYEHUS U OTKIFOUYEHHS IPOU3BOAMUTCS BCTPOCHHBIMHU 3JEMEHTAMH
«Pene nonoxenus BkiaoueHo» (PIIB) u «Pene nonoxenus orkmoueno» (PI1O). ng opranuzanuu KOHTPOJIS Ha
onuH BbIBoA pene PIIO (X3:9) u PIIB (X3:11) nogkirodaercs K IEMsIM BKIFOYSHHSI U OTKIIOUYCHHS, a IPYTon
BBIBOA (X3:10) sBisiercss oOmmM. Ecimu snekTpudeckas CBA3b depe3 OJOK-KOHTAKT W KATYIIKHA YIPaBIICHUS
CYILIECTBYET, TO peJie cpadaThIBaeT, B MPOTUBHOM CIIy4yae — pelie ocTaeTcsl B HecpaboTaHHOM cocTosHuu. Ecnn
OHH HAXOJSITCS B OJJHOM COCTOSIHUU, TO 4epe3 Bpems nopsiaka 10 ¢, mosBiseTcs CUrHaau3anus HeUCIPaBHOCTU
uenel ympasienusi, 3aropaercsi cBeroguon «HeucmpaBHocts L[Y». C momompro nepexntovarens SGR1.2
BO3MOXKEH BBIBO/JI IIPEIYyIIPEIUTEIHLHOIO CUTHAIA HA BEIXOHOE pene K3 «Curnanm3arusy.

IIpu nauTenbHOM HANWYMHM Ha BXOAaX yCTpolcTBa KoMmaHj BkmtoueHus (curHan «PKBy), oTkimrouenus
(curnan «PKOy) (mpu 3anunaHuy KOHTAKTOB BHEIIHUX KITFOYEH YIpaBIeHHs BBIKIIOYATEIEM WM T.II.), Yepe3
BpeMs mopsnka 10 ¢ IpoucXoauT oOHApyKEHUE HEWCIPABHOCTH IIeTiel ympaBieHus. [Ipu 3ToM mosBisercs
WHIUKAIWS, CHTHAM3AINS U cpadaThIBaHUE BHIXOTHOTO pere K3, aHamorndHo onmucaHHOMY BHIIIIE.
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1.3.4.8 PexxuMbl ynpaBiieHUs! BBIKJIFOYATEIEM
Yerpoiicteo TOMIT 2501-31 mo3BOMSIET OCYIIECTBIIATH YIPaBJIEHHE BBIKIIOYATENIEM OT BBIHOCHBIX
KJIFOUeH, pacmoiioKeHHbIX Ha JBepHu sueiiku KPY wnu B apyrom mecte, ¢ JUIEBOM MaHENIH yCTpPOMCTBa ¢
MOMOILIBI0 COOTBETCTBYIOIIMX KHOMOK u ¢ IIK mo mnocinegoBarenbHOMYy KaHamy cBsi3u. Cxema uemnei
yIpaBJieHHs BBHIKIIOYATENeM IpuBeieHa Ha pucyHke 1.11.

Pucynoxk 1.11
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VYnpapneHue BBIKIIOYAaTEIeM OT BHEIIHEro Kio4ya (WM TeJeMEeXaHHKH) INPOU3BOIUTCS Mofadeit
HaNpsKEHHsI Ha COOTBETCTBYIOLUI TUCKPETHBIN BXOA yCTpoicTBa: oTkiItoueHne — X3:12, Bkmouenne — X3:14,
KOHTAKT X3:13 gBisgercs oOImuM.
[Ipu ynpaBieHUU BBIKIIIOYATENEM C JUIIEBOM MaHEd YCTPOMCTBA MPEAYCMOTPEHA 3allluTa OT CIIy4YaiiHOIro
Ha)KaTHS COOTBETCTBYIOIIMX KHOMOK «OTKI.» M «BKI.» B BHIE NONMOTHUTENFHON (QYHKIMOHAJIBHON KHOIKH
«Ynpasienue». Ilogaua komaHOBl BKIIOYEHUS/OTKIIOYCHHS C JIMIEBOM MaHEIM BO3MOXKHA TOJBKO IPH
OTHOBPEMEHHOM Ha)KaTHUH HA KHOIKY «YTIPaBICHUE» U COOTBETCTBYIONIYIO KOMaHIHYI0 KHOIIKY.
Bxurouenne u OTKIIIOYEHHME BBIKIIOUaTeNs ¢ momomieio mporpammsl « TECOM» mpousBoauTcs u3
COOTBETCTBYIOLINX IIYHKTOB «BBIKITIOYaTe b BKIIOUNTEY U «BBIKITIOYaTENh OTKIIOUYUTEY B MEHIO «KoMaHabI.

1.3.4.9 Ilenu unaukanuu
OyHKIMOHANIFHAS cXeMa LieTiell HHUKAIlUH MPUBEICHA Ha pucyHke 1.12.
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Jlns MHAMKAIUKM COCTOSHUS yCTPOMCTBA M 3aIIMINACMOIO IIPHUCOEIMHEHMS HCIOJIB3YIOTCSA CIICHYyIOIUe
CHUTHAJIBI, IEHCTBYIOIINE Ha COOTBETCTBYIOIINE CBETOTUOIBI:

— HalM4ue HanpsbkeHus nutaHus — «[lutanue;

— myck/cpabateiBanue 1-it crynean MT3 — «1-s crynens MT3»;

— myck/cpabaTeiBanue 2-i ctynean MT3 — «2-s ctyniers MT3»;

— myck/cpabaTeiBanue 3-i ctynean MT3 — «2-1 ctyniers MT3»;

— myck/cpabateiBanue cryneHn 033 — «O33»;

— myck/cpabareBanue AIIB 1-ro wmm 2-ro mukna — «Ilyck AIIB»;

— BBIKJTIOYATENb OTKITI0YEeH — « OTKIL»;

— BBIKJTIOYATENb BKIIOUYEH — «BKIL»;

— HEUCIPABHOCTH yCcTpoiicTBa — «Heucmp.» (cm. . 1.3.4.2);

— HEHCIIPaBHOCTH LieTiel yrpasieHus Beikiodarens — «Heucnpasaocts LIY» (cm. . 1.3.4.8).

IIBeTOBBIE XapaKTEpUCTUKH U BO3MOKHBIE COCTOSIHMSI CBETOJIMOJIOB, @ TaK K€ COOTBETCTBHE pEXKHMOB
CBEUCHHS PEeXHUMY pabOTHl yCTpoicTBa MPUBEACHBI BhIIIE (CM. Tabnuiy 1.7).

Ilyck crymeHel 3aliuT ¥ aBTOMAaTHKHU CONPOBOKAAETCS MUTAHHEM COOTBETCTBYIOIIMX CBETOJHOAOB N0
OKOHYAHHSI OTCYETa BBIICPKKU BPEMEHHU cpabaThIBaHHs CTYIICHH.

Curnanuzanusi cpabaThIBaHMs 3aIUUT BBIIOJHEHA HA TPUITEPHOM IPHHLMIE: IOcie CpabaThIBaHUS
CTYIEHHU 3alIUThl COOTBETCTBYIOLIMH CBETOAMOJ OCTACTCA BO BKIIOUYEHHOM COCTOSHHHM, yKa3bIBasi IPUYMHY
OTKJTIOUEHMsI 3amuiiaeMoro npucoenuuenus. Ceeromgmnon «llyck AIIB», mocme meycmemHoro AIIB, Taxxke
OCTaeTcsi BO BKIIOYEHHOM COCTOSHUM yKa3biBas Ha To, 4to AIIB Oputo mpomsseneno. B ciywae ycmemnoro
AIIB ceronnon «Ilyck AIIB» ocTaeTcst BKITIOUSHHBIM IO TE€X IO, TIOKa He OyaeT HaOpaHa BBIJEP)KKA BPEMEHH
TOTOBHOCTH TIOCJIE€ YEro racuTcs, TaKuM 00pa3oM 00ecriednBaeTCsl JOTIOJIHUTENbHAS CUTHATIN3AIHS TOTOBHOCTH
ycTpoiicTBa K ocymecTBieHuo AIIB (mpu ycinoBuM, 4TO OHO BBEJEHO COOTBETCTBYIOIIMMHU MPOTPaMMHBIMU
HEPEKITIOYaTEISIMNI ).

Bce curnanmel cpabaTbIBaHUSI BBIIOJHSIOTCS C «IaMATBIO», T.6. (MKCUPYIOTCS B IHEPrOHE3aBUCHMOMU
naMsITH ¥ TIPU Tofadye MUTaHUS Ha YCTPOHMCTBO MOTYT OBITh BOCCTAaHOBJIEHBI, BOCIIPOM3BOJS CUTHATU3ALIUIO
cpabaThIBaHUS YCTPOICTBA MPH MPENbIIyIIeH aBapuitHON CUTYaIHH.

Ecnm mocne mycka, HO 10 cpabaThIBaHUS CTYIICHH 3aIIUATHI, IPOTTANl BO3AEHCTBYIONTHI (haKTOP, BRI3BABIIIHI
MyCK, MHAMKALHUSA MyCKa CTYTIEHH aBTOMaTHYECKH COpPachIBaeTCs.

COpoc MHAMKALIWHU MycKa/cpadaThiBaHUs 3alIUT U aBTOMATUKU MPOU3BOJUTCS OJHOBPEMEHHO CO COpOCOM
3al1eIOK BBIXOAHBIX peJie KHOMKOH «COpoc» Ha JIHIEBOHM MaHeNId YCTPOWCTBA MM C ITOMOILIBIO IPOIPaMMBI
«TECOM» (menro «KomaHsibl), a Takyke aBTOMaTHYECKH TPHU ToJjaue KOMaH/bl BKIIOYEHHsI BBIKITIOYATeNs (0T
KJTI04a, KHOIIOK ympasieHus uiu ¢ nomouipio [1K).

Hmeercsi BO3MOXKHOCTh aBTOMAaTH4ECKOro cOpoca WHAMKALMM CpabaThIBAaHHS 3alIUT U aBTOMATUKU TNPH
ycnemmaoM AIIB (amanormuno cOpocy BerxomgHoro pene K3 «CurHammzarus»), IS BBOJAa aBTOMATHYECKOTO
cOpoca HE0OXO0IUMO YCTaHOBUTH MPOTPaMMHEIHN niepexiodarens SGF3.6=1.

Knomnka «IIpoBepka» Ha nHLEBON MaHeNU NpeAHA3HAu€Ha Uil OCYILECTBICHUS BHU3YalbHOTO KOHTPOJIS
HCTPaBHOCTH CBETOAMOJOB WMHAMKALMM: NPH HAKATHM Ha JAHHYI KHOIIKY NPOMCXOJUT BKIIIOYEHHE BCEX
CBETOJMOJIOB YCTPOICTBa KpoMe cBeToAnoAa «HencrnpaBHOCTEY.

1.3.4.10 Cuctema cBsI3U ¢ IEPEHOCHBIM KOMIIBIOTEPOM.

YCeTpolcTBO UMEET OMH TOPT CBSI3W, PACTIONOKEHHBIN Ha JUIEBON MaHenw, ¢ uHTepdericom RS232 mis
MOJKIIOYEHNST K MEPCOHAIILHOMY KOMIIBIOTEPY IOCPEACTBOM HYJIb-MOAEMHOTO Kabens cBs3u. llepedens
curHanoB uHTepdeiica RS232, ncnonp3yembix ajst cBsa3u ycrpoiictsa ¢ 1K, a Takke cOOTBETCTBHE KOHTAKTOB
pa3zbeMa mopTa CBSI3U YCTPOMCTBAa M KOHTAKTOB pa3zbema mnocienosareiabHoro mopra [IK (COM1) npuBeneHs! B
tabmuue 1.10.

Taonuma 1.10

ITopt RS232 ycrpoiicTBa TTocnenorarenpHsIi mopT ITK
Curnan RS232 pTSMH 2?0111-30( (COM1) ’
RXD 2 3
TXD 3 2
GND 5 5
DSR 6 4
CTS 8 7
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ITognuceupara

[TopT cBs3M cCOAEpKUT TACCHBHBIM TNPHEMHHK W TACCHBHBIA MepemaTdyuk (MHUIHATOPOM CBSI3U U
MCTOYHMKOM CHTHaJIa BCerJa SIBISETCS MEPCOHAIBHBIA KOMITBIOTEP), BBITOJHEHHBIE C MPUMEHEHHEM OIITO-
JNEKTPUYECKUX MpeoOpa3oBaTeneii M oOecrneynBaloNIfe TajJbBaHUYECKOE pa3feicHUE BHYTPEHHHX LENeH
YCTPOMCTBA U BHELIHUX LICTICH.

[lopT cBs3M mpenHasHaueH JUIS YMpaBIEHUS, KOHTPOJIA M HW3MEHEHHs MapaMeTpoB YCTpOWCTBAa OT
NEPEHOCHOTO KOMIIBIOTEpa BO BpeMs pabOThl yCTpoiicTBa, MPOBEICHHS IyCKOHANAI0YHBIX paboT U paboT mpH
MIEPUOANYECKOM O0CTyXKuBaHUH. JIJIs1 CBS3M C TEpPMHHAIaMH HEOOXOINM IMEepPEeHOCHOW (WM CTallMOHApPHBIN)
KOMITHIOTEp C yCTaHOBJIEHHBIM CICIHAIN3UPOBAHHEIM TporpaMMHBIM obecrieueaneM «TECOM» u kabens
cBsa3u. Onucanne nporpammsl « TECOM ver.3.0» npuBoANTCS B TOKyMEHTAIIMH TIOCTaBISIEMOM C MPOrpaMMOH,
omucaHue paboThl ¢ ycTpoiicTBOM ¢ ucrnonb3oBanueM [10 « TECOM»y npuBeneHo B paszene 2 «lcnonbp3oanue
10 HA3HAYCHHIOY» TAaHHOTO PYKOBOJICTBA.

[opt cBs3u mnonumepxkuBaeT mpoTokosn obmeHa SPA-bus. Ckopoctb oOMeHa, Mapoib JOCTyma K
napaMeTpaM TepMHHana mo SPA-mmHe 3agaeTrcs MO IOCIENOBaTelbHOMY KaHalmy. Jluama3oHbBl 3THX
napaMeTpoB NpuBeeHb! B Tabmue 1.11.

SPA-anpec yctpoiictea TOMII 2501-31 xecTko 3amaH 1 1 HE MOXKET OBITH U3MCHEH.

Tabmuma 1.11

[Tapametp Junanazon 3HaueHHE MO0 YMOIYAHUIO
CkopocTh 00MeHa, OUT/C 300, 600, 1200, 2400, 4800, 9600, 19200 9600
SPA-aapec 1 5KECTKO 3amad 1
SPA-naponn ot 1 10 999 1

HepequL napamMeTpoB, JOCTYIMHBIX IJIA 06paH_IGHI/I$I K yc’I’pOfICTBy qepe3 HOCHG,[[OBaTeﬂBHI:IfI IOpT CBA3H,
MMPUBCACH B IPHUIIOKCHUN B.

1.3.4.11 Camomnargoctuka

YCTpolcTBO  HWMEET BCTPOCHHBIE IMPOTPAaMMHO-AIMIIAPATHBIE CPEICTBAa, KOTOpPhIE O00ECIIEUYNBAIOT
HEIPEPHIBHBIN KOHTPOJIb MPABUIFHOCTH (DYHKITMOHUPOBAHUS OCHOBHBIX YaCTEH yCTPOICTBA B IEJIOM, TIOBBIIIAS
CTEIEeHb TOTOBHOCTH O0OPY/IOBaHUS K ICHCTBUIO U HAJIEKHOCTh (DYHKIIMOHUpPOBaHUs. [lepeueHb TeCTHpyeMbIX
yacTel, KOHTPOJIMPYEMBIe TapaMeTpsl U MePHUOJNIHOCTh TECTUPOBAHUS PpUBEeHBI B Ta0bmume 1.12.

Tabmuma 1.12

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

Tectupyemas yacTtb Bun recra Hepuon
HPOBEPKU
Mukpocxema IToncuer KOHTPOJIBHOM CyMMBI 0aHKOB YCTaBOK; 40 mc
EEPROM [IpoBepka KOAOB-KIIOUEH
Mukpocxema [13Y [Toacuer KOHTPOIBHOM CYMMBI KOJIOB IPOrPAMMBbI 10 MuH
Mukpocxema O3Y 3anuce/9TeHNe OUTOB 10 MuH
Buytpennee O3Y 3amuce/uTeHnEe OUTOB 10 muH
MHUKpoIpoleccopa
OOMOTKH pere, [IpoBepka 1eTOCTHOCTU KaTYIIEK pefie; 10 Mun
HanpspKeHUe [IpoBepka HanuuMs HanpsKeHUs nuTanusg +24 B
nuTanusg +24B [TpoBepka OTCYTCTBUS JIOKHBIX cpabaThIBaHUNA pesie 2,5 mc
AHanorosas 4acThb IIpoBepka ypoBHs HanpskeHus —1 2B depes kaHans! ycunenus 1:1, 1:16; | 80 mc
HU3MEPUTETILHOTO [IpoBepka ypoBHs HanpspkeHus +12B gepes kanan ycunernus 1:16;
MOJIyJIsl, HanpspkeHust | [IpoBepka ypoBHS HyJI€BOTO IOTEHIIMANA aHAJIOIOBON YacTH
nura"us + 12 B M3MEPUTETHHOTO MOYJIS Yepe3 KaHal ycuineHus 1:1
Mukpocxema dyacoB | IIpoBepka komoB-Kitodeii BHyTpeHHero O3Y dacos; 10 mun
peanbHoro BpeMeHn | IIpoBepka pacxokaeHHs X0/1a BHYTPEHHETo TaitMepa MHUKpOIpoIeccopa
Y MUKPOCXEMBI 4acOB

MuB.Nermo 1.

1.3.4.11.1 Ilpm BKIIOYCHUH TIPOU3BOIATCA TECTHI CAMOIHMATHOCTHKH, OOECIICUHBAOIINE ITOJHYIO
MIPOBEPKY MCIPABHOCTH OCHOBHBIX Y3JIOB yCTpoHcTBa 3a Bpemst He Oojee 80 Mc (c yderom 3amycka Oioka
nuTaHus — He Oomnee 150 mc).
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Mukpomnporieccop, HaXOMSAIMMUACI B W3MEPUTEIHLHOM OJOKE YCTPOHWCTBA, MMEET BCTPOCHHBIN
«CTOpOKeBOI» Taiimep. B mpomecce paboThl  yCTpoOMCTBa  «CTOPOXKEBOI»  TaiiMep IPOTPaMMHO
nepesarpyxaercs kKaxable 2,5 Mc. B cimyuae oTkaza mukpocxeMsl [I3Y u «3aBucaHMHM» TNPOTpaMMBI,
«CTOPOXKEBOI» TaiiMep HE Iepe3arpykaercs, HPOMCXOAMT cOpOC M Mepe3alycK MHKPOIpoLeccopa, ¢
BBIITOJTHEHHEM HAYaJIbHBIX TECTOB CAMOAMArHOCTHKHU YCTPOMHCTRBA.

IIpu mepesamycke ycTpoiicTBa 0e3 MOTEpPM TMHUTAHMS BBINOJIHEHHE TECTOB CaMOAWATHOCTHKH
ocyImiecTBisieTcs 3a Bpemst He 6onee 550 mc.

IIpn oOHapyXeHUH HEUCHPABHOCTH CHUCTEMOH CaMOAMArHOCTUKH (GOPMHUPYETCS KOA HEHCIIPaBHOCTH
YCTPOMCTBA M 3aropaercsi KpacHbl cBeroauol «HeucmpaBHOCTB» Ha JMIEBOM IaHENHM YCTPOWCTBA,
cooOmaronMii 0 BHYTpeHHeH HeucrnpaBHOCTH. OIHOBPEMEHHO CHUTHAIBHOE BBIXOJHOE pelieé CHCTEMBI
camonuarHoctukun K5 «HewucnpaBHocTh», Haxonuslueecs B IOATSHYTOM COCTOSIHMH, obOectoumBaercsi. B
pexuMe yCTONYMBOW HEUCIIPABHOCTH:

— He paboTaroT QyHKIMU 3aIIUTHI, yIIPaBICHHS, CHTHAJIM3AIWU H aBTOMATHKH;

— cOpachIBalOTCS BHIXOJIHBIE pelie.

HckmoyeHne cocTaBiseT HEUCIIPABHOCTh YacoB peasibHOro BpeMeHu (kox 91). Ilpu oOHapyx eHuu 3Toi
HEHCIIPABHOCTU YCTPOWCTBO IHPOJODKACT (DYHKIHMOHUPOBAaTh, 3aropaHus KpPacHOIO CBETOAMONA H
00eCTOYMBAHMS CUTHAJIBHOTO PeJie CUCTEMBI CAMOJMAarHOCTUKY HE TIPOUCXOIHT.

[lepedyeHr KOMOB BHYTPEHHUX HEUCIPABHOCTEH yCTpoicTBa mnpuBeneH B Ttabmuume 1.13. Ilpu
CaMOJMKBUIAIMA  HEHWCIIPAaBHOCTH  CHCTEMA  CaMOJMArHOCTHKM  aBTOMATHYECKH  IE€pe3alyCKaeT
MHUKPOITPOLIECCOP U YCTPONUCTBO MPOAOIKAET pabOTy B IITATHOM PEKUME.

Tabmuua 1.13

Kon Bun neucnpaBHOCTH
1,2,...5 HeucnpaBHocTh 00MOTOK petie 1, 2, ..,5 COOTBETCTBEHHO
11,..,15 JloxHoe cpabatpiBanue pene 1, 2, ..,5 COOTBETCTBEHHO
20 [lepesamyck Mukporporeccopa 0e3 moTepu MuTaHus, 6e3 00HAPYKEHUS YCTOWIHBON
HeucmpasHoctH (10 pa3)
21 [Nepesanyck Mukponpoueccopa 0e3 oTepu MUTaHus, 6e3 0OHAPY)KEHHsI yCTOMYMBOM
HeucnpasHocTd (>10 pa3)
24 Huskas BenuuvHa HanpspkeHus: nutanus + 24 B
30 HewncnpasHocTs mamsaTu nporpamm [13V
50 Heucnpasraocts BHyTpeHHero O3Y mukpompoueccopa
51 HewncnpaBrnocts 0anka 1 ycraBok B EEPROM
52 Heuncnpasrocts Oanka 2 ycraok B EEPROM
53 HewncnpasaocTs 6ankoB 1 1 2 yctaok B EEPROM
54 Pa3Hble KOHTpOIBbHBIE cyMMBI 6aHKOB ycTaBok 1 u 2 B EEPROM
56 Kitou EEPROM HeucnpaseH, Heooxoanmo dopmaruposanne EEPROM
60 Heucnpasrocts BHemnHero O3Y
91 HeuncnpaBHOCTB 4acoOB peajibHOTO BpEMEHU
204 Bricokuii motermman Ha AGND — HencIIpaBHOCTh aHAJIOTOBEIX KITFOUEH
205 Heucnpasen ucrounuk HampspkeHus —12 B
206 HeucnpaseH ucrounuk HanpspkeHus +12 B
207 Huskuit koaddurment nepenaun kanana 1:1
208 Bericokwnii koaddurmenT nepenaun kanana 1:1
209 Hwusknii ko pumment nepenaun kanana 1:16
210 Beicokuii koapduument nepenaun kanana 1:16
252 Heucnpasuocts ALII
253 OtcyTtcrBue npepbiBanuii st AL

1.3.4.11.2 TlosiBneHue HewcrpaBHOCTeH B oOmactu ycTaBok (komwl 51, 52, 53, 54, 56) Mukpocxemsbl
sHepronezaBucumoii mamsatTu (EEPROM) He Bcerma o3HauaeT HEYCTpAaHMMYIO HEHCIPABHOCTh CaMoOi
MHUKPOCXEMBI, & MOXKET OBITh BBI3BAHO MPONAJaHHWEM OIEPATUBHOIO NMUTAHUS YCTPOWCTBA B MOMEHT 3aIlUCH
yCTaBOK U KOH(purypanuu. IIpu 3ToM aBTOMaTHUECKH BBICTABIIAIOTCS CIEIYIONIIe HapaMeTphl:

— CKOpOCTh 0OOMEHa 110 MOCJIe0BaTeIbHOMY KaHainy — 9600 out/c;

— [apoJjb AocTyna K ycrpoictBy o SPA-mune — 001.
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ITognuceupara

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

NwmeeTcst BO3MOKHOCTD BOCCTAaHOBJICHHSI MCHPAaBHOCTH YCTPOHCTBa IMyTeM (OpPMAaTHPOBAaHUS OOJIACTH
yctaBok u kmouer EEPROM, T.e. ycTaHOBKE «3aBOJCKHMX» 3HAYCHHH BCEX IapaMETpPOB YCTPOICTBA.
®dopmarupoBaHUe TPOBOIUTCS OJHUM U3 CIICAYIONUX CIIOCOOOB:

— BbInoJiHeHUeM KoMaHbl «DopmatupoBanue EEPROM» B MeHo «KoMauaeny [10 «TECOMy;

— 3ammucbio SPA-mapamerpa V167=2 (c mpenBaputenbHbIM OTKpbITHeM SPA-mapons V160=1) B menro
«Pexum»/«SPA-smymsitop» [10 « TECOM»;

— OJTHOBpEMEHHBIM HakaTheM Ha 1 ¢ kHomok «COpoc» u «IIpoBepkay Ha JNHIEBOW MaHENH yCTPOUCTBA
(TONBKO TIpH OOHAPYXEHUH HEHCIPAaBHOCTH MHUKPOCXEMbI SHEPTOHE3aBHUCUMON MaMsATH, KOJBI HEUCIIPAaBHOCTH
51, 52, 53, 54, 56).

[Ipouecc dopmaTupoBaHuss MPOAOIKAETCS B TEUCHHE HECKOJNBKUX CeKyHH. [lociie BBIMOTHEHHS
BEITIICTICPEUHCIICHHBIX OITepaIiiii HeoOX0IMMO TTPOU3BECTH OTKITIOUCHHE YCTPOMCTBA Ha BpeMs He MeHee 10 ¢ u
MOCJICyTOIIee BKIIOUCHNE HAIPSIKEHUS TUTAHUS.

Ipouenypa dopmarupoBanus mamsartu ycraBok u kmoucii B EEPROM aBTOoMaTudecku NPHBOIUT K
3alUCH  «3aBOJACKHX» 3HAYEHUM YCTABOK, TPYyHN MEpeKroyaTened U T.M., MO3TOMY MOCIE MpPOLEAYpPHI
(hopmaTupoBaHust HEOOXOJUMO 3aHOBO YCTAaHOBUTH NMEBIIIMECS PaHEE YCTABKH U TTApAMETPHI.

Boccmanoenenue umeswiuxcs panee ycmagoxk u napamempos 603MOJICHO NpU 3azpy3Ke 3HAYEHUU U3
¢haiina 6 pesicume « Yemaexuy nynkm « Boccmanosumse uz ¢aiinay 110 « TECOM».

®dopmarupoBaHue naMsITH ycTaBok U kimoueit EEPROM ucnons3yercs B ClieayOmuX Cyqasx:

— g popmaTupoBaHusS HOBOH MuKpocxeMbl EEPROM;

— A ycTpaHeHus cOoeB B obmactu yctaBok EEPROM c¢ mepexomoM B pexuM yCTOHYMBOM
HEHCIPaBHOCTH (KOJbI omIOoK oT 51 10 56);

— 7151 BBICTaBJICHHUS «3aBOJICKUX» YCTABOK M IPYII MEPEKITIOYATENEH 0 yMOITYaHHIO.
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2 ICITIOJIb30BAHHME 110 HABHAYEHHWIO

2.1 Obmue yxkazanus

2.1.1 Dkcruryatanus U 00CTy)KHBaHUE YCTPONCTBA JOJKHBI IIPON3BOIUTECS B COOTBETCTBUU ¢ «IIpaBuimamu
TEXHUYECKOM »JKCIUTyaTalluM JJIEKTPUYECKMX CTaHUMA U ceTe» U HacTosmuM «PykoBoacTBoM 1o
AKCIUTyaTalluiy» TPHU 3HAYCHUSIX KITMMATHYECKUX (DaKTOPOB, YKa3aHHBIX B HACTOSIIEM JOKYMEHTE.

2.1.2 B0O3MOXHOCTH pabOTHI YCTPOWCTBA B YCIOBHSX W PEKUMaxX, OTIIMYHBIX OT yKa3aHHBIX B JTAHHOM
<<PYKOBOILCTBC I10 SKCIITyaTallluu», JOJIKHA COIJIACOBBIBATLCA C MMPEANIPUATUCM-U3TOTOBUTCIICM.

2.2 Mepbl 0e30naCHOCTH

2.2.1 Ilpu skcrutyaTauuyd M HcnbITaHuax ycrporictBa TOMII 2501-31 HeoOXoauMO PYKOBOACTBOBATHCS
«[IpaBuiaaMu TEeXHHKH O€30MaCHOCTH NPH DKCIUTyaTalUH >JIEKTPOYCTAHOBOK, JJIEKTPUYECKUX CTaHLUUH H
noAcTaHIM», «IIpaBunamMu TeXHUKH O€30MAaCHOCTH NPH IKCIUTyaTallH JIEKTPOYCTAHOBOK MOTpeOHTENei», a
TaKke TPeOOBaHMAIMH HACTOSILET0 «PyKOBOJACTBA IO 3KCILITyaTaLlUI».

2.2.2 MoHTax, O00CTyXMBaHHE M OKCIUIyaTallMI0 yCTPOWCTBA pa3pemiaeTcsl IPOM3BOIAUTH JIMIIAM,
MIPOLIEIINM CHEIUATIBHYIO TOATOTOBKY.

2.2.3 BrieMKy OJIOKOB M3 YCTPOWCTBAa M MX YCTAaHOBKY, a Takke pabOTHI HAa 3a)KMMax yCTPOMHCTBA CIEIyeT
MIPOU3BOANUTH TIPU OOECTOYEHHOM COCTOSTHHH.

2.2.4 Tlepen BKJIIOUECHHEM U BO BpeMs paOOTHl yCTPOMCTBO JOKHO OBITH HAAEKHO 3a3€MIICHO MOCPEICTBOM
COCAMHEHMS 3a3eMJIIOLIET0 BHHTA KACCEThl C KOHTYPOM 3a3¢MJICHHS MEAHBIM NPOBOJAHUKOM CEUCHHUEM HE
MeHee 4 MM,

2.2.5 Tlpu ycraHoBKE YCTPOWCTBa HEOOXOOMMO OOECHEeUYHTh HAAe)KHOE COEIMHEHHE KIeMMBbl X2:5 ¢
3a3eMJISIONIMM BHHTOM KACCETHI IPOBOJHAKOM CEUCHHEM He MeHee 2 MM .

2.3 PazMenieHue 1 MOHTaXK

2.3.1 Mexanunueckasi ycTaHOBKa YCTPOWCTBa Ha OOBEKTE OCYIIECTBISIETCS ¢ MOMOLIbIO Habopa Kpemexka,
BXOZSIIIETO B KOMIUIEKT IIOCTaBKH, B COOTBETCTBUH C YCTAHOBOYHBIMU pa3MepaMu (CM. IPUIIOKEHHE A).

2.3.2 Cxema MOJKIIIOYEHHS BXOJHBIX TUCKPETHBIX CUTHAJIOB M BBIXOJIHBIX PEJICHHBIX KOHTAKTOB 3aBUCUT OT
BHYTPEHHEH KOHPUTYpauuu yCcTpolcTBa. BHemHIe anekTpriyeckre ey MOAKII0YaloTCs K KIIEMMHOH KOJIOAKe
X1 u pazpemam X2, X3 ycTpoHcTBa, OTBETHBIE 4YacTU pa3zbeMoB X2, X3 BXOASIT B KOMIUIEKT IOCTaBKU
yCTpOUCTBa.

2.4 U3MepeHHe MapaMeTpPoOB, peryJMpPOBKAa H HACTPOiiKa
PerynupoBka, MpocMOTp M HAacTpoiika MapaMeTpoB yCTPOICTBA OCYLIECTBIIETCS IO IOCIEIO0BAaTEIbHOMY
KaHaJly C HCIOJIb30BaHHEM ITEPEHOCHOTO KOMIIbIOTepa, CpeicTBaMU nporpaMMHoro obecrneuenns « TECOM».

2.4.1 MW3meHeHuwe, HacTpolKka MapaMeTpOB W YCTABOK C IIOMOINBIO IEPEHOCHOTO KOMIIBIOTEpA C
ycraHoBiieHHBIM [10 «TECOM» cBoamTcss K 3amlyCKy MpOTpaMMBI, BBI30BY MapaMeTpPOB, ITOUICIKAITHX
n3MeHeHuto (MeHio «Pexum», pexxum «YcCTaBKH»), U MOCIeAyIoUled KoppekTHpoBke ux Ha MoHuTope IIK.
Yno0cTBO 3aKiroyaeTcsi B YCTaHOBKE MapaMEeTPOB M YCTAaBOK B TaOIM4YHON (opmMe ¢ COOTBETCTBYIOIIMMHU
KOMMEHTAapHUsAMHU U NOJICKa3KaMH, UCKITIOYAIOIMMH 3aHECEHUE OMINO0UHBIX JAHHBIX.

Ilocne 3amycka mnporpammbl Ha pguciiee I[IK nosBiaserca rtimaBHoe OKHO «HHcTpyMeHTapuil pene
TOMII 2501-3» ¢ BnokeHHBIM OKHOM «BBIOOp ycTpoiicTBa». B HMKHEH YacTH TJIABHOI'O OKHAa HAXOAUTCS
CTaTyCHasl CTPOKa, B KOTOPOH YKa3bIBA€TCsI CHCTEMHOE BPEMsI KOMIIBIOTEDA.

B BepxHell 4acTH IJIaBHOTO OKHA PACIIONIOXKEHA CTPOKA MEHIO IPOrPaMMBbl, B COOTBETCTBYIOLIMX ITyHKTaX
KOTOPOTO TPOM3BOAMUTCS HU3MEHEHHE YCTaBOK M KOH(QUTYpalMH YCTPOHCTBA, W OTOOpaKAIOTCS CIENYyOLIHe
apaMeTpsbl:

— YCTaBKH U KOH(UTypalus TepMHUHANA;

— mapaMeTpsl TpaHcopmaTopoB (kodadduimenTs! Tpanchopmanun);

— 3apETUCTPUPOBAHHBIC BEINYMHBI aBAPUHHBIX PEXKUMOB;

— U3MEPEHHBIE 3HAYEHNS TOKOB U COCTOSIHAE NTUCKPETHBIX BXOJIOB M BEIXOJHBIX PEIIE;

— TIapaMeTphl CBA3H;

— TeKyIlue BpeMs U J1aTa;

— uHpopManus 00 yCTPONCTBeE.

BBox 3HaueHH# ycTaBOK, KOH(QUTYpHUpOBaHHE, TPOCMOTpP 3apETUCTPUPOBAHHBIX BEIMYHH M BBIOJHEHHE
KOMaHJ| yNpaBJIeHHS BO3MOXKHO TOJBKO Tociie BBoaa SPA-maponsi mocTyma K BbIOpaHHOMY YCTPOHMCTBY
(3aBojckoe 3HadYcHHE 1).
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2.4.2 Menro «Bvroop»

IIporpamma «TECOM» sBnsieTcsi yHHBEpCalbHBIM HWHCTPYMEHTOM, COJEpXKAIlUM HE TOJBKO CpPEICTBa
ynpaBieHHus U HacTpoiiku yctpoiictBa TOMII 2501-31, HO U BCTpOEHHYIO, PEaKTUPYEMYIO IOJIB30BATEIEM,
0a3y OaHHBIX B KOTOPYIO MOXXET ObITb BHeceHa HHGpoOpManus 000 BCEX MMEIOIIUXCS y TONb30BaTENs
ycrpoiicTBax. Hanmnume takoil 06a3bl 3HAYMTENLHO OOJerdaeT AalbHEHIIyo paboTy Mo KOHQHUTYpPHPOBaHHIO
UMEIOIINXCST YCTPOMCTB M TO3BOJISIET COXPAHATH pPE3EPBHbIE KOMHWU HACTPOEK (YCTAaBKH, IOJIOXKEHUE
IPOrpaMMHBIX EepeKIoYaTeNneii) KaxaI0ro ycTpoiicTBa Ha HOCUTENIX JaHHbIX 11K.

B mento «Bwibop» ocymecTBisieTcss BIOOp u3 0a3pl maHHBIX [10 « TECOM)» KOHKpETHOTO yCTpOMCTBA, C
KOTOPBIM OyZET MPOU3BOIUTHCS AalbHEHIIas padoTa MporpaMmbl, THOO POU3BOAMTCS BBIXOJ U3 MPOTPAMMBEI.

[Ipu BomonHenun mnyHKTa «BpIOOp ycrpoiictBay Ha nucmiee I[IK mosBisercs OTHOMMEHHOE OKHO,
oToOpaxaroliee CIMCOK MMEIIuXcs B 0a3e NaHHBIX MPOrpaMMbl YCTPOHCTB M MHAMBUIYAJIbHBIC JAaHHBIE O
KoM u3 HuX. O0bpeM oToOpakaeMbIX TaHHBIX MPUBEICH B Tabmule 2.1

Tabmuma 2.1
3HaueHue Mo
HaumenoBanue Onucanue

YMOTYaHHUIO
O6BbeKT HazBaHue 00beKTa, Ha KOTOPOM YCTaHOBJIEHO YCTPOMCTBO BHUUNP
Sygeiika Howmep siueliky, B KOTOPOH YCTAHOBIEHO YCTPOUCTBO 1
YcerpoiicTBo Tun ycrpoiictBa TOMII2501-31
SPA-anpec AJipec yCTpoHCcTBa JJIsl IOCTYyTA MO MOCJIeIOBATEIbHOMY KaHaTy 1

. @aiin KoHPUTypaluu B 6a3e JaHHBIX IPOrPaMMBbI, COOTBETCTBYIOLIHIA
daiin faHHBIX (purypan . A porp ’ Yiom TEMP
BBIOPaHHOMY YCTPOHMCTBY

ITognuceupara

WuB.Neny 6.

Br16op TpeOyeMoro ycTpolcTBa MPOU3BOAMTCS HaKaTHeM KiaaBUIIH «OK» PacIioIOKEHHOW TOJ| CITUCKOM
UMCIOIIUXCS YCTPOMCTB, IMOCJE YEro B CTATyCHOW CTPOKE MOSBATCSA HAaWMEHOBaHWE OOBEKTa W SUEHKH, C
KOTOPBIMU OYIET MPON3BOIUTHCS HalbHEHIIas paboTa MporpaMMBL.

3aBepuienue padotsl ¢ mporpammoit K TECOM» u BBIXOJ U3 HEE OCYIISCTBISCTCS TIPU BBITIOJTHCHUHU ITyHKTA
«Bwxomy B MeHI0 «BB16ODY.

2.4.3 Menro «Komauasn»

B wmenio «Komanpe» mporpammel «TECOM» mpom3BoauTCs BBOJ/M3MEHEHHE TMapojsl JOCTyma K
YCTPOMCTBY, BBIIOJHEHHE OIepanuii cOpoca 3aperHCTPUPOBAHHBIX BEJIMYMH U 3alIEJIOK BBIXOAHBIX PEIE,
yIpaBieHHE BBIKIIOYATEIeM IO TOCIIEOBaTENbHOMY KaHally CBSI3M, a TakXe OBICTpOE BOCCTAaHOBJIICHHE
3aBOJICKUX 3HaYEHUH yCTAaBOK yCTPOMCTBa IMyTeM (OPMAaTUPOBAHHUS SHEPrOHE3aBUCUMON TaMsATH yCTPOMCTBA.

Bce mynkTtel MeHio «Komanapl», kpome mnepBoro («BBonm mapomns»), CTaHOBATCS NOCTYIHBIMH JUIS
BBITIOJTHEHHUS TOJBKO TOCIIE MPABUIIHBHOTO BBOJIA TTAPOJIS JOCTYIA K BRIOPAHHOMY YCTPOMCTRY.

[Tepedens myHKTOB MeHIO «KoMaHABD) U X Ha3HAUCHHE TIPUBENEHBI B Tabmuue 2.2.

Taobnuua 2.2

o

Bsam. uns.

ITyHKT MeHIO Haznauenue
Brox napost Beoa SPA-nmaposs noctyna K yCTpoicTBy
[lynkr otobpaxaercs mocie BBoma SPA-maponsi gocTyma K YCTpOWCTBY.
3aKpeITHE APOIIS CayXuT A7 3aKphITUSl AOCTyNa K IMapamMeTrpaM yCTpOMCTBa 3aIlWIICHHBIM
SPA-napomnem 6e3 3aBeprierns padotsl mporpaMmel « TECOM»
M3menenue naposst BBon nmonp3oBareneM HoBoro 3HadeHus SPA-nmaposig qocTyna K yCTpoHCTBY
COpoc 3a1enok BEIXOAHBIX | Bo3BpaT BBIXOIHBIX pelie M CBETOAMOIOB YCTPOWCTBA B MCXOAHOE COCTOSHHUE
pene 1I0CJIe aBApUIHOTO OTKIIIOYEHHSI BHIKITIOYATEIIS

ITognuceupara

Bo3Bpar BBIXOJHBIX pejie U CBETOAMOIOB YCTPOMCTBA B MCXOHOE COCTOSHHE

COpoc 3aperucTpupoBaHHBIX .
[ocJie aBapUIHOTO OTKIIOYEHMS BBIKIIOYATENs, a TaKKe OYHCTKA PETUCTPOB

BCIIMYHUH o o

IIATHU TOCJICAHUX ABAPUMHBIX CUTYAllUN
Brikimrouarenns BKIIOYHTD BximroueHne BBIKIIOUATENS 110 MOCJICAOBATCIIbHOMY KaHaJIy CBA3U
Brikimrouarens OTKIFOUUTD OTKJII0YEHUE BBIKJIFOYATES 110 IOCJICAOBATCIIPHOMY KaHaJly CBA3HU

®opmartupoarrie EEPROM | BoccranoBieHre 3aBOJICKUX 3HAUCHUH YCTAaBOK YCTPOMCTBA

MuB.Nermo 1.

[Ipu BBIOOpEe TYHKTOB «BBIKIIOYaTENh BKIIOYUTH», «BBIKIIOWaTEN s OTKIIOUHTHE»Y U «DopMaTHpOBaHHE
EEPROM» i ucKITIOYeHHS OMIMOOYHBIX JEHCTBUI TpeOyeTcsl BBOJX MOATBEPKICHHUS BBHITTONHEHHS KOMAaHIbI
HaxaTreM KiaBHIu «Ok». OTKa3 OT BBHIOJHEHHS BEIOPAHHON KOMAaHIBI OCYIIECTBIICTCS] HAXKATHEM KITABHIIN
«OTmenHay nm 3akpeiTeM okHa «llonTBepxKaeHHE.
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2.4.4 Menmwo «Pexum»

B wmenio «Pexum» ocyiiecTBisieTcs BbIOOp OJHOTO U3 CIEAYIOIIMX PEXUMOB pabOTHl MPOTrpaMMbl
«TECOM) ¢ BBIOpaHHBIM yCTPOMCTBOM:

— «YCcTaBKn»;

— «SPA smynsaTop»;

— «CHHXpOHU3ALHAY;

— «M3MepeHHbIE 3HAUEHU.

Pexumel «YcraBku» u «SPA sMmynarop», B KOTOPBIX BO3MOYKHO HW3MEHEHHE YCTaBOK M KOH(UIypaluu
YCTPOWCTBA, CTAHOBSITCS JOCTYIHBIMH TOJIBKO Tocie BBoaa SPA-nmaposis focTyna K BBIOpaHHOMY yCTPONCTBY.

2.4.4.1 Pexum «Y cTaBKU»

2.44.1.1PexxuM «YCTaBKH» TO3BOJISCT MPOU3BOIUTH YTCHHE TApaMETPOB M3 YCTPOWCTBA, CPABHCHHE
CUMTAHHBIX MAPaMETPOB ¢ 0a30l MaHHBIX, PEAAKTHPOBAHUE M 3aIUCh MapaMETPOB B YCTPOHCTBO WU B 0azy
JAHHBIX, IPOCMATPHUBATh 3aPETUCTPUPOBAHHBIEC BEJTMUYNHBI aBAPUIHBIX CUTYAIIHA.

[Ipu BEIOOpE peknma «YcraBku» [10 «TECOM» Ha aucmtee [1K mosBisieTcss okHO «PegakTupoBaHme
rapaMeTpoBy», Cojepkailee TaOIuIly, B COOTBETCTBYIOIIUX CTOJIOIAX KOTOPOW OTOOpa)karoTCsl BCE YCTABKH H
mapaMeTpbl yCTPOWMCTBA, a TaKXKe AOMONHUTENbHas cepBHCHas wH(opmaius. HazBaHus cTONOIOB TaOIHUIIBI
YCTaBOK U XapaKTEPUCTUKN 0ToOpaskaeMol B HUX WH(pOpMaINK puBeeHBI B Tabwmie 2.3.

Taonumna 2.3

Ha3Banue CTOJ'I6LI3. Onucanue COACPIKUMOTO

HaumenoBanne mapaMerpa (WM TpyHmbl IapaMeTpoB), OTOOpa)xkaeMoro B

HaumenoBanue .
JAHHOM CTPOKE TAOIHUITHI YCTAaBOK

HelicTByroliee B HACTOSALIMKA MOMEHT 3HAaU€HUE NapameTrpa, Haxojsdlueecs B

Crapoe 3HaUCHHE .
MaMsTH YCTPOKCTBa MO0 B 0a3e TaHHBIX MPOTPAMMEI

HoBoe 3HaveHne 3amaBaeMoe MOJIb30BATENICM 3HAUCHHUE MapaMeTpa
SPA-napameTp Oo6o3HaveHne mapameTpa coraacHo SPA-ipoTokoiry oOMeHa
Junana3on Jlmana3oH JonyCTHMBIX ISl AAHHOIO NTapaMeTpa 3HAYCHUN

Hudopmarus o BO3MOKHOCTU U3MEHEHHS JJAHHOTO ITapameTpa:
Hoctyn R — mapameTp JOCTyIeH TOJBKO ISl TPOCMOTPA;

R, W — napameTp J0CTyIeH il IPOCMOTpa U pelaKTUPOBAHUS

Hakatnem mpaBOd KHONIKHU MBIIIM BBI3BIBACTCS HABUTAIMOHHOE OKHO I OBICTPOTO TEpEeMEIICHUS
MEX]ly TPYIIaMH IapaMeTpoB TaOJIHUIIBI YCTaBOK.

B BepxHneit yactu okHa «PegakTupoBaHue apaMeTpoOB» PACIOIOKEHA CTPOKA MEHIO peKUMa «Y CTaBKU.
CocraB IyHKTOB MEHIO PEKHMa « Y CTaBKW» U X Ha3HAUYEHHE NPUBEICHBI B Ta0muIe 2.4.

Tao0numa 2.4

ITyHKT MeHIO Haznauenue

Menrw «Ilapamempur)

UreHue [EHCTBYIOIIUX 3HAYEHWH YCTAaBOK, [apaMeTpoB KOHQUTypauud U

Hrerue u3 pere 3apErUCTPUPOBAHHBIX BEIUYMH U3 MaMsTu ycTporctea TOMII 2501-31

Urenne MeHCTBYIOMUX 3HAYCHHM YCTAaBOK, IapaMeTpoB KOH(puTypammum W
Boccranoruth u3 (aiina 3aperuCTPUPOBAHHBIX BEIMYMH W3 (paita KoH(GUTypaluu, COOTBETCTBYIOIIETO
BBEIOPAaHHOMY YCTPOWCTBY

CoxpaHeHue CcoOepKUMOro TaOiMIBl yCTaBOK B (aiil KoH(Urypauuy,

CoxpaHuTb B Qaiine N N
COOTBETCTBYIOIIHMH BHIOPAHHOMY YCTPOHCTBY

CpaBHeHHE JEHCTBYIONMX 3HAYEHHH YCTaBOK, MapaMeTpoB KOHOQUTYpaLuu U
3apETUCTPHUPOBAHHBIX BENUYMH, HAXOIAIMXCA B MaMATH YCTPOWCTBA U B
COOTBETCTBYIOIIEM eMmy (aiine koHpurypanuu. HalineHHsle oTanuus
BBIIETISIFOTCS] KPACHBIM [IBETOM

Caepka nmapamMeTpoB

Be3oB cepBucHoro okHa «Koadduuuentsl Tpanchopmanumy Ui BBOJA
HOMHUHAJIBHBIX JaHHBIX TpaHc(HOpMaToOpoB, HA OCHOBE KOTOPBHIX MHporpamma
BBIYHCIISICT KOd (D PUITHEHTHI npeoOpa3oBaHus, HEOOXOAMMBIC TUTS
MacITa0HPOBaHMsI H3MEPEHHBIX BEJIMYHH TOKOB

TpanchopmaTops
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IIponomxkenne Tadmmisl 2.4

IIyHKT MeHIO

Haznauenue

HepBI/I‘IHBIe BCIIMYHHBI

Bribop pexknma oTOOpakeHHs 3HAa4€HHH TOKOB B TaOJIMIE YCTaBOK B
MEPBUYHBIX BEITMUMHAX

OTHOCHUTEIIbHBIC BEIIMINHEI

Bribop pexmma OTOOpaKeHWsS 3HAYCHWH TOKOB B TaOJHWIIE YCTaBOK B
OTHOCHTCIIbHBIX BCJIIMYNHAX

Brixon

Brixon u3 pexuma «¥Y cTaBku»

Menio «Komanowr»

3anucaTh BRIOpaHHBIN
napameTp

3amuch B TMaMsATh YCTPOMCTBAa TOJNBKO OJHOTO TlapamMeTpa W3 BBIOpaHHON
sTIeUKY (Ha KOTOPOH B JAHHBIH MOMEHT YCTAaHOBJICH KypPCOp)

3amnucars U3MEHEHUS

3amuch B IaMATh yc’I’pOﬁCTBa BCEX H3MCHCHHUU B Ta6J'II/I]_IG YCTaBOK (H‘ICCK
BbIACJICHHBIX KPpAaCHbIM LIBeTOM)

3anucaTh BCe MapaMeTPhI

3anmch B TaMsITh YCTPOWCTBA BCETO COACPKMMOTO TaOIHIIBI YCTaBOK

Kommpogats B 6ydep

KomnupoBanue B Oydep mporpammbl COIEPKUMOTO BBIOpAaHHOW stueiiku (Wiin

Ipynnbl $I‘-ICCK) Ta6J'II/IL[LI YCTaBOK

Samucats u3 Gydepa BceraBka comepxxumoro Oydepa mporpaMMbl B BBIOpAaHHYIO SUYEHKYy (Wid

TPYIITY S9€eK) TaOIHIIBl yCTaBOK

ITognuceupara

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

2.4.4.1.2 Ycrpoiicteo TOMII 2501-31 umeer ase rpynmsl ycraBok (I'pymma 1 u I'pynmna 2) cryneneit
3amuT U nporpaMMHbIX nepeximrouateneit SGF, SGB, SGR. AxTuBHO# rpynmoi (1eicTBYIONIel B HACTOSIIIHIA
MOMEHT) MOKET OBITh TOJBKO OHA. BBIOOp aKTUBHON IpynIibl yCTABOK OCYLIECTBIIAETCS B COOTBETCTBYIOLIEM
MYHKTE TaOJMIBl ycTaBOK. Bee mapamerpsl, OTHOCSIIUECS K YCTaBKaM M KOH(PHUTYpalry yCTPOMCTBA JOCTYITHEI
KaK JUIst IPOCMOTpa, TaK U 7S 3aIHCH.

YcraBku, oTHOCsSIMECS K (yHKIMSAM aBTOMAaTHKH (0OIIMe YCTaBKH, T.e. HE BXoxasdmume B ['pynmy 1 unm
I'pynmy 2), uMeroT oJiHy IpyTITy ¥ CTAHOBSTCSA aKTUBHBIMU Cpa3y IOCJE BBOJa N3MEHEHHOTO 3HAYCHHUS.

YcraBku 1O TOKY cpabaThIBaHMsI CTYNEHEH 3alUT MO YMOJYaHHIO 33aJaf0TCsl B JOJSIX IO OTHOLICHHIO K
HOMHMHAIBHOMY TOKY, OJHAKO HMEETCSd BO3MOXHOCTb HX IPOCMOTpPa M PEJAKTUPOBAaHUS B IEPBUYHBIX
3Ha4eHusIX (mpu BeiOope onuuu «llepBruHble BeTMUUHBD MEHIO «IlapaMeTps» peskuma «Y CTaBK»).

MHAKaTOpOM COCTOSHUS TPYMI MPOTPAMMHBIX MTEepeKIItouaTesieil CIIyKUT KOHTPOJIbHAsg CyMMa, KOTopast
otoOpaxkaeTcsi B COOTBETCTBYIOIIEH sueiike. [IpaBUIBHOCTH BBICTaBICHHS MEPEKIIOUaTeNed MPOBEPSETCS
CPaBHCHHEM €€ 3HA4YCHHs CO 3HAYECHUEM, HAWICHHBIM IIPH BBIYHCICHMH. KaXIoMy NEpeKIoYaTelto
COOTBETCTBYET BeCOBOU K03 duiMeHT, paBHbIi cTenenn uncia 2. Jlas nepekiouaTesneii, yCTaHOBJICHHBIX B 1,
9TH YHUCIIa CYMMHPYIOTCS, U TOJNyYeHHAs CyMMa CPaBHHBAETCS C KOHTPOJIbHOH. Ecnu 0be cyMMBbl paBHBI, TO
MEPEKITI0YaTeNH BHICTABJICHBI TPABUIIBHO.

IIpumep pacuera KOHTPOIBHON CyMMBI:

Homep Bec CocrosiHue Bennuuna
SG1.1 I * 0 0
SG1.2 2 * 1 = 2
SG1.3 4 * 0 = 0
SG1.4 8 * 0 = 0
SG1.5 16 * 1 = 16
SG1.6 32 * 0 = 0
SG1.7 64 * 0 = 0
SG1.8 128 * 1 = 128

KoHntponbsHas cymma 146

st 3 cryneamn MT3 u cTynmeHW 3alUTHl OT 3aMBIKAHWKA Ha 3EMIIF0 MUMEETCS BO3MOXKHOCTH 3a1aTh
00paTHO3aBUCHMBIE XapaKTePUCTUKHU cpadarbiBaHus (cM. mnpuwioxenue [). B cmyuae BbiOopa oOpaTHO-
3aBHCUMBIX XapaKTEPUCTHK HEOOXOIUMO YUUTHIBATh CIACAYIOUINE YCIOBUS:

— JIMaria3oH yCTaBOK M0 TOKy cpabartbiBanus 3 cryrmeHu MT3 ot 0,10 mo 2,501y, a ycraBka 6ombme 2,5 Ty
Oyner BoCcIpUHUMATHCS Kak 2,5 Iy;

— MHOXWUTEJbHbIE KOd(p¢unueHTsl k 0OpaTHO3aBHCHUMBIX  XapaKTEPHCTHK  ONPEACIAIOT  BpeMs
cpabaThIBaHMsI STHX CTYTIEHEH 3aIluT;

— eCllh MHOXXHTENbHBIC KoddurumenTsr k 3amarorcs OGompmumu, gem 1,00, To OHM BOCHPHHHMAIOTCS
pasubeMu 1,00.
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BBoj HOBBIX 3Ha4€HUI YCTABOK OCYIIECTBISETCA U3MEHEHHUEM COJIEPKHMOr0 COOTBETCTBYIONIECH SUEUKHU B
cronbre «HoBoe 3HaueHue» TaONHIBI yCTaBOK. PemakTupoBaHWE MPOU3BOIUTCS IOCIE TBOMHOTO HaXKaTHUs
JICBOW KHOTIKU MBIIIIH IO stueiike TaOuIbl, Haxatus kiaBuil «Enter» wim «F2» win myTeM HEnocpeICcTBEHHOTO
BBOJ[a HOBOTO 3HAYCHHS B BBIJICIICHHOW sueiike. [IBOHOe HakaTHe JIEBOM KHOMKU MBIIIH IO SYEHKE TaOJIUIIBI
COOTBETCTBYIOIIEH KaKOW-THOO TpyIIe MPOrpaMMHBIX TIEPEKITI0YaTeIei IPUBOIUT K BHI30BY BIIOKCHHOTO OKHA
«'pynma nporpaMmMmHbIX mnepekimouareneii SG...» B KOTOPOM OCYIIECTBISICTCS HM3MEHEHHUE MOJOXKCHUS
OTJIENBHBIX MPOTPAMMHBIX TIepeKITtoYaTeNeil BRIOpaHHOW TPYTIIIEI.

W3meHenHbIe mMONb30BaTENeM 3HAYEHUS YCTABOK OTJIMYAIONIMECS OT cojaepskammxcs B cTonbie «Crapoe
3HAYCHUEC» BBIACIIAIOTCA KpaCHbBIM IBETOM OO0 MOMCHTA COXpPAaHCHHA HUX B IIaMAThb yCTpOﬁCTBa 501050 @afm 0Oasbl
JaHHBIX. [lombITKa COXpaHUTH, MOCIE PENAKTHUPOBAHUS, 3HAYEHUE YCTABKU, BBIXOAMAIIEEC 3a TPaHUIIBI
JOITyCTHMOTO IHAana30Ha, IPUBOAMT K BBIIa4e MPEAYIPERKACHUS O HEAOMyCTUMOCTH TaKOW OTIEPAIHH IIPH STOM
B ITaMsATHU yCTpOﬁCTBa OCTaCTCA 3HAYCHUC YCTaBKU 10 PCAAKTUPOBAHM.

HasBaHwusi, 3aBo/IcCKOE 3HAUYCHUE U JJOITYCTUMBIN JUaTa30H 3HAYCHUN YCTaBOK MPUBECHEI B Ta0uIe 2.5.

Tabmuma 2.5
[TyHKT TaOMUIIBI Ha3nauenue 3?}2’:}3::” Huanazon
Hapamempul ceéa3u
CkopocTts 0OMeHa Ckopocte oOMeHa Mo TocienoBaTerabHoMy | 9600 32866226528260
(BOUD) KaHaJly 4yepe3 MepeIHui MopT yCTPOHCTBa out/c 192 Ob our /; ’
AKmugnasa zpynna ycmagox
Br160p akTHBHO¥ TpyNIIBI YCTaBOK:
0-las rpynma; 1-2s rpymmma | 0 — akTuBHOM siBNsieTcs 1-as rpymma ycraBok; | 0 0/1
1 — aKTUBHOM SIBJISIETCS 2-5 TPYIINA YCTABOK
Yemasku epynnot 1 (2)
Tok cpabaTsiBaHus YcTaBka 1o TOKy cpabaThiBaHus 3 CTYIICHU
3 crynenu MT3 MT3 B 101X OT HOMHHAJIBHOTO TOKa 1,50xIy or 0,10 10 3,00xIx
BoeMst coabaTbiBamis YcraBka 1o BpeMeHH cpadarbiBaHUS 3
MBFB 3 —pT3 crynean MT3 B cexynaax (mpu He3aBucumont | 2,50 ¢ ot 0,05 10 300 ¢
XapaKTEPUCTUKE CpadaTHIBAHMS CTYIICHH)
i k WM kod¢pdunreHT BpemMenu 3 crynenn MT3 o1 0.05 10 1.00
(mpu 00paTHO3aBUCHMBIX XapaKTEPUCTUKAX ) 0 A0
Koaddunuent Bo3Bpara
3 crynenn MT3 Koaddunuent Bo3spara 3 crynenn MT3 0,96 ot 0,70 10 0,96
Tok cpabaTsiBaHUSA VYcraBka 1o TOKy cpabaThIBaHUS 2 CTyNEHH
2 crynenu MT3 MT3 B 109X OT HOMHHAJILHOIO TOKAa 2.5xIy ot 0,25 10 40,0xIy
Bpewms cpabateiBanus YcTaBka o BpeMeHHU cpabaThIBaHHS
MT32 -T2 2 crymmean MT3 B cekyHIax L0c ot 0,05 710 300 ¢
Bpewms Bo3Bpata YcraBka BbIIEpKKH BPEMEHH BO3BpaTa
MT3 2 — T2B03B 2 crynenu MT3 0,04 or 0,04 10 10,0 c
Bpewms cpabateiBanust YcTaBka o BpeMeHHU cpabaThIBaHHS
yckoperust MT3 2 — T2yck | yckopenus 2 crynean MT3 B cekynaax 0,25¢ or 0,10 10 1,5 ¢
Tok cpabaTsiBaHUSA VYcraBka 1o TOKy cpabaTeiBaHus | cTymeHH
1 crynenu MT3 MT3 B 109X OT HOMHHAJIBLHOTO TOKa 2,00xIy ot 0,25 10 40,0xIy
Bpewms cpabateiBanust YcraBka 10 BpeMmMeHH cpabareiBaHuA |
MT31-T1 crynean MT3 B cekyHaax 0,05¢ ot 0,05 10 30,0 ¢
Tok cpabaTsiBaHUSA VYcraBka 1o TOKy cpabaTeiBaHus | cTymeHH
crynean 033 MT3 B 101X OT HOMUHAIBHOTO TOKA 0,50xIy 0t 0,10 210 2,50xIy
YcTaBka 1o BpeMeHH cpabaThIBaHUS CTYIICHU
Bpewms cpabateiBanns O33 | 3alUTHI OT 3aMBIKAHUIT HA 3EMITIO B CEKyHaX 0,50 ¢ ot 0,05 10 300 ¢
TO (pu HE3aBHCHUMOW XapaKTepUCTHKe cpada-
THIBAHHS CTYTICHH)
— Wi kod(ummeHnT BpeMEHW ~ CTYIEHH
K0 3aIUTHl OT 3aMBIKAHWKM Ha 3eMii0  (Mpu ot 0,05 mo 1,00
00paTHO3aBUCUMBIX XapaKTCPUCTUKAX )
Jlucr
TJI.656122.042-02 PD
32 Wzm| Jluct | Noe jokymenTa | Ilomam. | Jara




IIponomkenne TadbME 2.5

[TyHKT TaOMHAIIBI Hasznauenue 3asozckaz Hunamnazon
ycTaBKa
Ilpozpammmusie nepexnrouamenu zpynnot 1 (2)
I'pynna nepexnrouameneu SGF1 0 om 0 0063
SGF1.1, Br16op xapakrepuctuky cpabatbiBanus 3 cTyneHn MT3 0, 0/1,
SGF1.2, SGF1. 1 2 3 BujgxapakTepUCTHKHU 0, 0/1,
SGF1.3 0 0 O -mHesaBucHMas, 0 0/1
1 0 0 -upe3BblUAHO UHBEPCHAs,
0 1 O - cunbHO UHBEpCHAA,
1 1 0 -HOpManbHO HHBEpPCHas,
0 0 1 - puTenbHO MHBEpCHas,
1 0 1 -unBepcHas RI— tuna,
0 1 1 -wunBepcHas RD — Ttuna,
1 1 1 -3crynenr MT3 BriBenicHa
SGF1.4, Br160op xapakTepucTUKN CpabaThIBaHUS CTYTIEHHU 3aIHUTHI 0, 0/1,
SGF1.5, OT 3aMBIKaHUM Ha 3eMJIIO 0, 0/1,
SGF1.6 SGF1. 4 5 6 BujgXxapaKTepUCTUKH 0 0/1
0 0 0 -mHe3aBucumas,
1 0 O -wupe3BpIyaiiHO HHBEpPCHAS,
0 1 O -cunapHO MHBEpCHaH,
1 1 0 -HOpManbHO HHBEpCHAS,
0 0 1 - jpnuTenbHO MHBEpPCHAS,
1 0 1 -wunBepcHas RI-—rtuna,
0 1 1 -wunBepcHas RD — turma,
1 1 1 -crymens O33 BoiBeacHa
Ipynna nepexnouamenei. SGF2 3 om () 0o 255
SGF2.1 Bronx 2 crymenn MT3 B paboty 1 0/1
SGF2.1 = 0 — BeiBeicHa,
SGF2.1 =1 — BBeneHa
SGF2.2 Beog 1 crynenn MT3 B paboty 1 0/1
g SGF2.2 = 0 — BeIBEfIEHA,
= SGF2.2 = 1 — BBexeHa
;2 SGF2.3 BBon aBTOMarm4eckoro yaBOEHHS YCTaBKHM Mo Toky 2 | 0 0/1
= cryneau MT3 npu BKIIOUEHUH
= SGF2.3 = 0 — BeIBE/IEHO,
SGF2.3 = 1 — BBeieHO
5 SGF2.4 BBon aBTOMaTMueckoro ynBOEHHUS YCTaBKM 1o Toky 1 |0 0/1
2 crynean M T3 npu BKIIIOUCHUH
%; SGF2.4 = 0 — BeIBeicHO,
é“ SGF2.4 = 1 — BBeaeHO
SGF2.5 BBon yckopenus 2 ctynenu MT3 0 0/1
g SGF2.5 = 0 — BeIBEACHO,
2 SGF2.5 =1 — BBeneno
= SGF2.6 @®opmupoBanne curHana «llyck MT3» mpu 3amycke 3 | 0 0/1
= crynean MT3
e SGF2.6 = 0 — BBIBEACHO,
SGF2.6 = 1 — BBefieHO
- SGF2.7 ®opmupoBanne curtana «Ilyck MT3» npu 3amycke 2 | 0 0/1
g crynean MT3
% SGF2.7 = 0 — BeIBeicHO,
2 SGF2.7 =1 — BBeaeHO
E{ SGF2.8 KonTtpoins PIIB ipu dopmupoBanuu curnana «Ilyck MT3» | 0 0/1
= SGF2.8 = 0 — BeIBEEH,
SGF2.8 = 1 — BBeneH
=
S
5
i Jluct
£ TJILIN.656122.042-02 P .
W3m) Jluct | NejoxymenTa | Ilomm. | dara




IIponomkenne TabIUIEI 2.5

[TyHKT TabMUIB! Hasnauenue 3asoncKas Hwnanazon
yCTaBKa

I'pynna nepexmouameneii SGF3 0 om (0 0o 127

SGF3.1 Brox naBepTupoBanms Bxona «PIIO» 0 0/1
SGF3.1 = 0 — BEIBeICHO,
SGF3.1 =1 - BBeaeHo

SGF3.2 Bson neBepruposanus Bxoga «PIIB» 0 0/1
SGF3.2 = 0 — BeIBEJICHO,
SGF3.2 =1 — BBeeHO

SGF3.3 Brox naBepTupoBanms Bxona «Ba.Otkn/bi.3amuTy 0 0/1
SGF3.3 = 0 — BeIBE/IEHO,
SGF3.3 =1 - BBeaeHo

SGF3.4 Hasnauenue nuckpetHoro Bxona 5 0 0/1
SGF3.4 = 0 — bnokuposka 3aumt/Kirou AIIB
SGF3.4 = 1 — BaemHee OTKIIOYCHUE

SGF3.5 DuKcanys CUTHajIa OTKITIOUEHUS 0 0/1
SGF3.5 = 0 — BeIBeICHA,
SGF3.5 =1 — BBexeHa.

SGF3.6 JeiictBue ycnermHoro AIIB Ha cOpoc curHamM3aum 0 0/1
SGF3.6 = 0 — BEIBEICHA,
SGF3.6 = 1 — BBegeHa.

SGF3.7 Hasnauenue quckpersoro Bxona 5 (mpu SGF3.4=0) 0 0/1
SGF3.7 = 0 — briokupoBKa 3aIur,
SGF3.7 =1 — Kirou AIIB

I pynna nepexnouameneiu SGF4 0 om (0 0o 127

SGF4.1 HeiictBue cpabareiBanus 1 crynenn MT3 Ha 3anper AIIB 0 0/1
SGF4.1 = 0 — BeIBEJICHO,
SGF4.1 = 1 — BBepeHO

SGF4.2 [eiictBue cpabarbiBanus 2 crynenn M3 Ha 3anper AIIB 0 0/1
SGF4.2 = 0 — BBIBEJICHO,
SGF4.2 = 1 — BBeneHO

SGF4.3 JeiictBue cpabarpiBanus 3 crynenn MT3 Ha 3anper AIIB 0 0/1
SGF4.3 = 0 —BeIBEICHO,
SGF4.3 = 1 —BBeneHO

SGF4.4 HeiicTBue cpabarsiBanus crynenn O33 Ha 3ampet AIIB 0 0/1
SGF4.4 = 0 —BBIBEJICHO,
SGF4.4 = 1 —BBenieHO

SGF4.5 JleticTBre cuTHANIA BHENTHETO OTKIIOUYeHHS Ha 3amper AIIB | 0 0/1
SGF4.5 = 0 —BuIBEICHO,
SGF4.5 =1 —BBeneno

SGF4.6 Pazpemenue ocymectBienust AIIB 0 0/1
SGF4.6 = 0 —BBIBE/ICHO,
SGF4.6 = 1 —BBeneHO

SGF4.7 BBox 2-ro nukina AIIB 0 0/1
SGF4.7 = 0 —BBIBEICHO,
SGF4.7 = 1 —BBeneno

I'pynna nepexniouameneii SGBI 0 om 0 0o 31

SGBI1.1 HetictBue curnana «bm.3ammr» Ha cOpoc BbLAEpKKH | O 0/1
Bpemenu T3 u 3anpet netictust 3 ctynean MT3
SGBI.1 = 0 — BEIBeICHO,
SGBI1.1 =1 — BBeneHo

SGB1.2 Heticteue curHana «bm3amut» Ha cOpoc BeIIEpKKH | O 0/1
BpeMeHu T2 u 3anpet nerictus 2 ctynenu MT3
SGB1.2 = 0 — BBIBezieHO,
SGB1.2 =1 — BBeneHo
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ITognuceupara

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

[Ipogomkenue Tabnuie! 2.5

ITyHKT TabMUIB!

Haznauenue

3aBojackas
yCTaBKa

Junanazon

SGB1.3

Heticteue curHama «bm.3ammT» Ha cOpoC BBIIEPIKKH
Bpemenu T1 u 3anpert nefictBus 1 ctynenn MT3

SGB1.3 = 0 — BBIBezieHO,

SGB1.3 =1 — BBeneno

0

0/1

SGB1.4

HeiictBue curnana «bmn.3ammr» Ha cOpoc BBLAEPKKH
BpemeHu TO u 3anpert neiictsus crynean O33

SGB1.4 = 0 — BEIBeieHO,

SGB1.4 =1 — BBeneHO

0/1

SGB1.5

JeiicTBue cpabatpiBanus crynean O33 Ha OTKIIOUEHHE
SGB1.5 = 0 — BeIBezieHO,
SGB1.5 =1 - BBeneno

0/1

I'pynna nepexniouameneti SGRI

=

om 000 3

SGR1.1

Pasperienne paboThl BEIXOAHBIX pejie
SGR1.1 =0 — BEIBezieHO,
SGR1.1 =1 —BBeneno

0/1

SGR1.2

JlelicTBue curHaiza HEUMCIPABHOCTH IeNeld yIpaBiIeHUsd Ha
BBIXOJIHOE peie «CurHanu3amus»

SGR1.2 = 0 — BeIBEICHO,

SGR1.2 =1 — BBeneHo

0/1

I'pynna nepexnouameneti. SGR2

S

om 000 127

SGR2.1

HeiictBue curnana «Ilyck MT3» Ha BeixogHoe pene K4
SGR2.1 = 0 — BEIBezieHO,
SGR2.1 =1 — BBeneHo

0/1

SGR2.2

HetictBue curnana «Asap.Cura.» Ha BeIxoaHoe pene K4
SGR2.1 = 0 — BEIBezieHO,
SGR2.2 =1 — BBeneHo

0/1

SGR2.3

[etictBue cpabarbiBanus 3 cryneHn MT3 Ha BBIXOIHOE
pene «CurHaan3aiusny

SGR2.3 = 0 — BBIBE/ICHO,

SGR2.3 =1 — BBeneHo

0/1

SGR2.4

[etictBue cpabarbiBanus 2 cryneHn MT3 Ha BBIXOIHOE
pene «CurHanusanms»

SGR2.4 = 0 — BEIBezIeHO,

SGR2.4 =1 — BBeneHo

0/1

SGR2.5

JeiictBue cpabatsiBanus 1 crynenn MT3 Ha BbIXomHOE
pene «CurHanuszanus»

SGR2.5 = 0 — BEIBenieHO,

SGR2.5 =1 — BBeneHO

0/1

SGR2.6

JeiicTBue cpabarbiBanus yckopeHus 2 ctyneHn MT3 na
BBIXOJIHOE peine « CUrHaIu3aus»

SGR2.6 = 0 — BeIBE/IEHO,

SGR2.6 =1 — BBeneHo

0/1

SGR2.7

JeiictBue cpabatsiBanus ctyneHu O33 Ha BRIXOJHOE pejie
«CurHannzaus»

SGR2.7 = 0 — BeIBE/IEHO,

SGR2.7 =1 — BBeneHo

0/1

Obuwue ycmaexu

Brigepixka
Bpemenu AIIB1

VYcraBka BbIIEpKKH BpemeHH cpadarbiBaHus AIIB 1-ro
IIMKJIA, B CeKYHIAX

5,00 ¢

or 0,50 mo
20,0 c

Brinepxka
Bpemeru AIIB2

VYcraBka BBIIEPKKH BpeMmeHH cpabarbiBanus AIIB 2-ro
IIMKJa, B CEKYHJIaX

20,0 ¢

or 20,0 mo
120 ¢

3m

Juct

Ne noxymenra

Ilomm.
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[Iponmomxenne TadbmuIIE 2.5

[TyHKT TaOMHAIIBI Haznauenue 3asozckaz Juamazon
ycTaBKa
Bpewmst rotoBHOcTH | YcTaBka BblACpXKKH BpemeHu rotoBHoct AIIB 1-ro | 25,0 ¢ or 0,50 no
AIIB 1-ro mukna 1UKJIa, B CEKYHJIax 25.0c
Bpewms rotoBHOCTH | YcTaBka BbIAEpKKM BpeMeHH TroToBHOCTH AlIB 2-ro | 25,0 ¢ or 0,50 o
AIIB 2-ro mukna LIMKJIA, B CEKYHAaX 25,0 ¢

2.44.1.3 Kpome 3HaueHWH YCTaBOK H IapaMeTpoB KOH(puTrypamwmm B pexuMe «YCTaBKH» B
COOTBETCTBYIOIMX ITYHKTax Ta6JII/IHLI 0T06pa>KaeT051 JOITOJTHUTCIIbHAs I/IH(i)OpMaHI/ISI O COCTOSAHUU yCTpOﬁCTBa B
MOMEHT CUYMTHIBAHHS €ro mapaMeTpoB. llepeueHb W COCTaB JOMOTHUTEIHHONW WHGOPMAIUKM JOCTYIHOW IS
MIPOCMOTpa B pexKuMe «Y CTaBKW» MpUBeJIeH B Tadbmute 2.6.

Tabmuua 2.6
[TyHKT TaOMUIIBI Haznauenue Jnana3on

Bxoouvte cuznanvl u gequuunbl

Tok dazsr A W3mepennoe 3HaueHue Toka aspl A ot 0 1o 631n
Toxk ¢azsl C Wzmepennoe 3HayeHue Toka ¢aspl C ot 0 1o 6311
Toxk 3lo M3MepeHHOe 3HaYeHUE TOKA HYJIEBOU MOCIIEI0BATENbHOCTU ot 0 10 2111
Bxonx PITO Cocrostaue nuckperHoro Bxoga «PIIO» 0/1

Bxon PIIB Cocrostame nuckperHoro Bxoja «PIIB» 0/1

Bxoxa Ot k1. OTKIIOYUTH Cocrostane nuckpernoro Bxojna «Ot kimroua OTKJIFOUNThy 0/1

Bxox Ot k1. Bkinroyuts Cocrostane nuckperHoro Bxojna «Ot kimoua BKIIFOUMThy 0/1

Bxon 5 Cocrostane muckpetrHoro Bxonaa «Ba.Otkn/Kn. AIIB/ba.3amut» | 0/1
Buvixoouwvte cuznanwl

Pene K1 «OTKIIOUHTEY Cocrostame BeixoHOTO pene K1 «OTKmrounThy 0/1

Pene K2 «Bxarounte» Cocrosiane BbixogHoro pene K2 «BxmounTts» 0/1

Pene K3 «Curnamuzanus» | CoctosiHue BoixognHoro pene K3 «Curnanuzanusy» 0/1

Pene K4 «Ilyck MT3» Cocrostaue BeixonHoro pene Kl «Ilyck MT3» 0/1

Pene «<HeucnpaBHOCTEY» CocTostHIE BBIXOJTHOTO pelie «HemcmpaBHOCTEY 0/1
Ceemoouoont

Heucnpasuocts 1Y Cocrostane ceetoguona «Heucnp. LIY» 0/1

BKJI CocTtosHHe cBeToanoaa «BK»y 0/1

OTKIJI Cocrosuue ceetoamnona «OTKIDY 0/1

MT3 1 Cocrostane cBetoauona «1-s crynerab MT3» 0/1

MT3 2 CocrostHue cBeToanoa «2-s ctyneab MT3» 0/1

MT3 3 Cocrostaue cBeToauoaa «3-s cryneab MT3» 0/1

033 Cocrosuue cetoamnona «033» 0/1

Ilyck AIIB Cocrosiaue ceeroguona «Ilyck AIIBy» 0/1
ERRORs

Ko HeenpaBHOCTH Kon BHy;[pGHHGfI HEUCTPAaBHOCTH YCTPOMHCTBa, OOHApPYKEHHOM ot 0 510 253

CHCTEMOM CaMOJIMarHOCTHKH.

2.4.4.1.4 lna npaBWIIbHOH WHIWKAIIMM TOKOB M YCTaBOK CpaOaThIBaHWS CTYIICHEH 3aIuT IO TOKY B
MEPBUYHBIX 3HAUYCHHUAX HEOOXOANMO NMPABUIILHO 3a7aTh K03 duImeHTs! Tpanchopmannu GpazHbIX TOKOB M TOKa
HyJIeBOM mocnenoBareabHOCTH. C y4€TOM BO3MOXKHOCTH HKCIIOJB30BAaHUS HOMHUHAIBHBIX BXOJHBIX TOKOB
yerpotictB 1A u 5A, k03¢ duimeHT TpanchopmaIiu clieayer onpeneisaTs no Gopmyie:

Ktp IBx A, (2.1)

IsTOpTT
rae: ImepsTTy — mepBuYHOE 3HaAYSHHE HOMHHAIBHOTO TOKA H3MEPHUTEIHHOTO TpaHChopMaTopa TOKa, A;
IBTopTTN — BTOpHUYHOE 3HAUCHHE HOMUHAIHLHOTO TOKA H3MEPHUTEIHLHOTO TpaHCc(hopMaTopa ToKa, A;
IBxN — HOMHUHAQJIBHOE 3HAYCHHE TOKa HM3MepuTelnbHOro Bxona (SA wmu 1A Il M3MEPUTEIBHBIX

BX0JI0B (pa3HBIX TOKOB U 1A mnm 0,2 A ans TOKa HYJIEBOH IOCIEN0BATEIHLHOCTH) YCTPOMCTBA
TOMII 2501-31, A.
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Taxum oOpasom, mpu Hammuuu B sueiike KPY wmsmepurensHoro TT 300/5 w wcmonp30BaHUU B
YCTPOMCTBE BXOJa C HOMHHAIBHBIM TOKOM IN=5A (kak mpaBwio), KOXQQHUIUEHT TpaHCHOpPMAIUH pPaBEH
nepBu4HOMY 3HaueHHto m3MmepurensHoro TT — 300. CoOTBETCTBEHHO, NpPU HCIONB30BAaHMU BXOJa C
HOMHHAJIBHBIM TOKOM IN=1A, OyneT nomydeH ko3 dunueHT Tpancopmanuu 60.

Koaddumentsr TpaHchopMam MOTYT OBbITH 3aJaHbl TOJb30BaTeIeM B NyHKTax «MaciTaOHbIi
ko3 dunment dazHpix TokOB» M «MacmTabHblii k03 dunuent Toka 3lo» rTpymmer  «llapameTpsr
TpaHchOPMAaTOPOB» TabIMLBI YCTAaBOK JHOO PacCUUTaHbl U COXPAHEHBI B MaMSTH YCTPOWCTBA aBTOMATHYECKH
IpU BBINOJIHEHUH IyHKTa « Tpancdopmaroper» MeHI0 «llapamerpbD» pexxnuma «Y CTaBKU».

24.4.1.5 B pexume «YCTaBKH» B COOTBETCTBYIOIIUX ITYHKTaX TaOJHIBI yCTaBOK OTOOPaXKAIOTC
3apETUCTPUPOBAHHBIC YCTPOUCTBOM BEITMIHMHBI, TIEPEUCHb U ONMMCAaHNE KOTOPHIX MpUBEIEeHB B Tabmuiie 2.7. Bee
3aperuCTPUPOBAaHHBIE BEIMYMHBI: YHCIO 3allyCKOB cTymeHeil 3amuT u AlIB, mapameTpsl maTu mociegHux
ABAPUUHBIX CHUTYyallUd COXPAHAIOTCS B HHEPrOHE3aBHUCUMON MAMSITH YCTPONCTBA M XPAHATCA CKOJIb YTOJHO

A0JITO B TCUCHUEC BCCT'O CPOKa CJ'Iy>K6I>I, B TOM 4YHCJIC U TPU OTCYTCTBHUU HANIPSIKCHUA IMATAHUS YCTpOﬁCTBa.

Tabnuua 2.7
[TyHKT TaOMUIIBI Haznauenue Jnana3on

3apezucmpuposantsle ¢eaUYUHb

Yuco 3amyckoB CueT4nK Yrclia 3aIyCcKOB TOKOBOTO opraHa 3 crymnean MT3 ot 0 o 255
3 crynenu MT3

Uucrno 3amyckoB CueTyuK 4ucla 3aIyCcKOB TOKOBOTO opraHa 2 ctynenu MT3 ot 0 go 255
2 crymean MT3

Umcno 3armyckoB CueTuuk 4ncia 3amyckoB TOKOBOro oprada 1 crynenn MT3 ot 0 o 255
1 crynenu MT3

Uucno 3amyckoB cTynenu | CueTdyMk 4uciia 3alyCcKoB TOKOBOro oprana crynenu 033 ot 0 go 255
033

Cuetunk 1nkiios AIIB1 CueTtunk yncna nonsITok AIIB 1-ro mukia ot 0 1o 999
Cuetunk 1nkiios AITB2 CueTtunk yncaa nonsITok AIIB 2-ro nmukia ot 0 1o 999

Hapamemput coovimusn 1

ITapameTpsl nOCIEAHEN aBapUUHON CUTYALUH

Tok B daze A mpu
cobObITuH 1

Tox ¢a3er A, B MOMEHT cpabaThiBaHHA TIOCIETHEH
cpaboTaBIell CTYIIEHH WM MaKCHMAaJIbHBIM TOK BO BpeMs

ot 0 mo 63xIy

g 3allycKa CTyNEHEeW 3alluT, eCd HU OJHA U3 CTyNEHEH 3aluT
= He cpaboTana
3 Tox B haze C npu Tox ¢a3er C B MOMEHT ITyCKa WM cpaOaThIBaHUS  3alllHUT
= ot 0 mo 63xIy
= coOpITHH 1 (aHanorn4HO TOKY daszsl A)
= Tok 3lo mpu cobbITun 1 Tox Hy7neBOH MOCIENOBaTEILHOCTH B MOMEHT IIyCKa WIIH o1 0 10 21xI
cpabaTpIBaHUsl 3alUT (AHATOTHYHO TOKY (pazbl A) ! N
5 JnmuTenbHOCTh JnuTensHOCTh aBapuitHOM CUTyallui ¢ MOMEHTA IyCcKa MepBoi o1 0 10
2 coObITHs | 3aMyCTHBILEHCS CTYNEHU 3alllUThl 1O MOMEHTAa BO3BpaTa BCeX 73 5; 59.999
i CTYIICHEH 3allUT, YaChl:MUHYTHI:CEKYHIbL. MUJUTHCEKYHIbI o
= Bpewms cooprTust 1 Bpewmst Hauana aBapuiiHOM cUTyauuu, 4acbl.MUHYThI.CeKyHABl | oT 00.00.00 oo
23.59.59
o Jara coObiThs 1 JaTa Hauana aBapuifHON CUTYyaluH, JeHB-MECSII-TO/T ot 01-01-00
o J0 31-12-99
§_ Pezucmp 1 cpabomasuiux (pynxyuii 3auum ot 0 go 255
§ [Tyck/cpabaTriBanme Wunukanws Hamagaus mycka/cpabdareBanust 3 crynead MT3 mo | 0/1
m MT3 3 mo daze A TOKY (a3bl A BO BpeMsl perrcTpaliu coObITHs 1
[Tyck/cpabarpiBanue Wnpnkanus Hannuus mycka/cpabateiBanus 3 ctynean MT3 mo | 0/1
o MT3 3 mo daze C ToKy (haszpl C Bo Bpems peructpanuu coobitus 1
§[ [Tyck/cpabaTriBanme Wunukanws Hamagaus mycka/cpadareBanus 2 crynead MT3 mo | 0/1
= MT3 2 o daze A TOKY (a3bl A BO BpeMs perrcTpaliu coObITHs 1
E [Tyck/cpabarbiBanue Wunukarus Hanuaus mycka/cpadateiBanus 2 crynean MT3 o | 0/1
éﬁ MT3 2 o daze C ToKy (ha3el C Bo Bpems peructpanuu coositus 1
g
=
o
5
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IIponomkenne Tadiume! 2.7

[TyHKT TabmuIs! Hasnauenue [uanazon
[Tyck/cpabareiBanue Wnpnkanust Hanuaus mycka/cpabateiBanus 1 crynenn MT3 mo /1
MT3 1 mo daze A TOKY (ha3pl A BO BpeMs perucTpaiuu coobITus 1
[Tyck/cpabaTriBanme Wunukanmst Hamugus mycka/cpadateiBanus 1 crynean MT3 o /1
MT3 1 mo daze C ToKy (ha3el C Bo BpeMsi perucTpaluu coobITus 1
[Tyck/cpabareiBanue Wnpukanust Hanuuus —1ycka/cpabarbiBanusi  yckopeHust 2 | 0/1
yckopenust MT3 2 no cryiean MT3 mo Toky ¢a3el A BO BpeMs perucTpanuu
daze A coOpITHs 1
[Myck/cpabarpiBanue Wnpnkanust Hanuuus Iycka/cpabarbiBanusi  yckopeHust 2 | 0/1
yckopenust MT3 2 no crynein MT3 mo Toky ¢assl C BO BpeMsl perucTpaluu
¢aze C coOpITHs 1
Pezucmp 2 cpabomasuiux ghynkyutl 3auwum ot 0 no 3
[Myck/cpabarpiBanue Wupnkanust Hanmuuus mycka/cpadareiBanus crynean O33 Bo | 0/1
ctynenu 033 BpeMsl PerHCTpalyu coObITHA |
Bxoxn 5 Wnaukanust Hamu4uMs CWTHAIA Ha IUCKPEeTHOM Bxone 5 Bo | 0/1

BpeMs perucTpanuu coobiTus 1

Hapamemput coovimusn 2 | IlapameTprl aBapuitHON cuTyanm, npeaniectsoBaniieit «CoObITHio 1»
Ilapamemput coovimusn 3 | [lapameTpsl aBapuiiHOM CUTyalnuu, npeaniectBoBasiieii « CoObITHIO 25
Ilapamempul coovimusn 4 | [lapametpsl aBapuiiHON cuTyauuy, npeamectsobasuei «CoObITHIO 3»
Hlapamempul coovimusn 5 | llapameTpsl aBapuifHO# cuTyanuu, npeaniectBoBapiieii «CoObITHIO 4

VYBenuueHne CUETYMKOB YHCIAa IYCKOB CTYNEHEH 3allUT MPOUCXOAUT MpPU KaKIOM cpadaTbIBaHUU
TOKOBOTO OpraHa COOTBETCTBYIOIIEH CTYNEHH, HE3aBHCHMO OT TOTO BBEJEHA OHa B AelcTBUE MIM HeT. Ilpu
[IEPEIIONIHEHNH CYETYUKOB (YMCIO IIyCKOB CTYNEHHM IIPEBBICWIO 255) HX COIEpXKHMOE aBTOMAaTHYECKH
OOHYJISIeTCsI, TOCIIe Yero cueT NpojoinkaeTcs. OYHUCTKA COACPKUMOTO CUETUYMKOB IYCKOB CTYIICHEH 3allUT U
AIIB ocymiecTBisieTcss aBTOMaTHYeCKd NPHU BBIIONHEHHH MyHKTa «COpOC 3aperucTpHUpOBaHHBIX BEIUYHHY
MeHio «Komanapl», nmuO0 Bpy4HYIO 3alHCBbI0O M COXPAaHEHHEM HYJIEBOTO 3HAUEHHs IPU PeIaKTHPOBAHUH
COOTBETCTBYIOIIEH STYCHKN TAOJIUIIBI YCTABOK.

Perucrpanus mapamMeTpoB NOCIENHUX ISATH aBapUIHBIX CUTyallMid M KOJUYECTBO 3aIlyCKOB CTyIEeHeH
3alIUT MPOU3BOIUTCS C MOMEHTAa BKIIIOYEHHS YCTPOMCTBAa MM IOCHEIHEH OYMCTKH pPErucTpoB. ABapHilHas
CUTyalusi HaUMHAETCsl C MOMEHTA ITyCKa JI000M 13 BBEACHHBIX B Pa0OTY CTyIICHEH U 3aKaHYMBAETCS B MOMEHT
BO3BparTa Bcex CTyneHer 3ammuT. [149Th mocnenHux aBapuilHBIX CUTyallid OTCYUTHIBAIOTCS B OOPaTHOM IMOPSJIKE,
To ecTh «CobObITHE 1» sBIseTCca nociaequuM, «CoObITHE 2 MPEANOoCcIeAHUM U T.4. 1Ipu 3amogTHeHUN perucTpos
BCEX ITATH COOBITHI C TTOSBJICHUEM HOBOM aBapWHOW CHTYyaITMH 3apeTHCTPHUPOBAHHBIC 3HAUCHUS CIIBUTAIOTCS
Ha OJIHO COOBITHE, NMPU 3TOM MapaMeTpsbl CaMOro CTaporo coObITHS TepstoTca. COpoc MmapaMmeTpoB Bcex
ABapUIHBIX CHUTyaluid (OYHMCTKAa PETHCTPOB) OCYILECTBISICTCS MPH  BHIMOJHEHWHM MyHKTa «COpoc
3apErHCTPUPOBAHHBIX BENHUUH» MeHIO «KomaHab».

2.4.4.1.6 B rpynne mapametrpos «HOpMaIusy TaONUIBl YCTAaBOK JOCTYITHEI 11 TPOCMOTPa OCHOBHBIE
cBeZleHUs 00 yCTPOICTBE, MepedeHb KOTOPBIX IIPUBEICH B Tabmwmie 2.8.

Tabnuna 2.8
[TyHKT TaGMUIBI Haznauenue 3HayeHue

Wndopmanust o THIE YCTAaHOBJICHHOIO B YCTPOMCTBE

Tun u3MepuTENLHOrO MOy IS (popman y yerp L2303
H3MEPUTETHHOTO OJI0Ka

Hawnmenosanue nznenust TOMIT | Madopmanus 0 GyHKIMOHAILHOM MCIOJTHEHUH YCTPOICTBA 2501-3

Bepcus nporpamMHoro Wndopmanust o Bepcuu anroputMa (YHKIHOHHUPOBAHUS v300

obecnieueHust ycrpoiictsa B [13Y m3mepurensHoro 010ka
Wndopmarust o nate u BpEeMEHU IIOCICTHETO CUMTHIBAHUS -MM-IT

Texymas nata, Bpems (opuar 8 P A e
YCTaBOK M3 YCTPOHCTBA Y4.MM.CC
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2.4.4.2 Pexum «SPA smynsaTop»

Pexxum SPA smynsiTopa Mmo3BOJSIET OCYIIECTBISTh OOMEH ¢ ycTpodcTBaMu mochkiikod SPA coolmieHnit.
[Tpu BeIOOpE nanHOTO pexkuma pabotsl Ha auciuiee [1K nosBisercs okHo «SPA coolmenne», coaepixkariee aBe
CTpOKH. B BepxHel cTpoke mosib30BaTeneM BBOAMTCS MOCHUIAEMOE yCTPOMCTBY COOOIIEHHE, B HIDKHEH CTpOKe
oTOOpaXkaeTcst OTBET ycTpoiicTBa. [1oChITKa OCYIIECTBISETCS MOCIe HAXKATH KIaBUIIH « OTIIPABUTHY.

[Ipumenenue nanHOTO pexxuMa TpeOyeT 3HaHUS monb3oBareneM SPA-nporokona. Ilepeuenp mapamerpos,
JIOCTYTIHBIX Ui OOpAaIeHusI K YCTPOUCTBY B pexnme «SPA sMynaTop», ¢ ykazaHHeM WHAWBHIyalbHOro SPA
KOJZla IPUBEJICH B IPUIIOXKEHNH B.

2.4.4.3 Pexum «CHHXpOHM3ALHD»

Pexum «CHHXpOHM3ALUSD) MTO3BOJISIET OCYIIECTBUTh CHHXPOHU3ALIMIO BPEMEHH BBIOPAaHHOTO YCTPOMCTBA C
CHUCTEMHBIM BpeMeHeM KomimbioTepa. llpu BeiOope nanHoro pexuma Ha pguciiee [IK mosmisercs oxHO
«CHHXpOHU3AIHS», B KOTOPOM 0TOOPaKatoTCs TEKyIIre 3HAUE€HUS CUCTEMHBIX aThl 1 BpEMEHH KOMITBIOTEpa 1
BHYTpPEHHHE JaTa M BpeMs YCTPOICTBA, OTCUMTHIBAEMBIC BCTPOEGHHOH MHKPOCXEMOW 4YacOB-KaleHAAPS.

Brimonnenne CUHXpOHH3aluu, T.C.

OCYHICCTBIIACTCA MPU HAKAaTUUW KJIaBUIIIN «BBITIOTHUTEY B npaBoﬁ JacTHu OKHa «CI/IHXpOHI/BaL[I/I}D).

2.4.4.4 IamepeHHbIE 3HAYEHUS
B pexume «Uzmepennsie 3nadeHusn» [0 «TECOM» oToOpakaroTcs 3HAYEHHsS] HW3MEPEHHBIX (ha3HBIX
TOKOB M TOKa HYJEBOM MOCIEA0BATENLHOCTH, TEKYIIEE COCTOSIHUE TUCKPETHBIX BXOIHBIX CUTHAJIOB, BHIXOAHBIX
penie U CBETOIUOJOB YCTPOWCTBA, NOCTOSHHO CUUTHIBAEMBIE U3 MaMATH yCTPOMCTBA C 3aJaHHBIM IIEPHOAOM
ompoca. [lapameTpsl u3MepsieMbIX BETHUNH MPUBEICHHI B Tabuuie 2.9.

BBOJ| CHCTEMHBIX JaThl W BpPEMEHH KOMIIBIOTEpa B YCTPOMCTBO,

Tab6muna 2.9
HaumenoBanue napametpa OTtoOpaxaeMsbliil mapameTp Hunanazon
Bxoauble CUTHAJIBI
Tox da3er A IL1/In Tox ha3s! A B JONIX OT HOMHHAIEHOTO TOKA ot 0 10
WM IEPBUYHOE 3HaYeHHE ToKa (ha3pl A 63xIy
Toxk ¢aset C IL3/In Tok ¢a3er C B 10715X OT HOMHHAIBHOTO TOKA ot 0 o
WM TIepBUYHOE 3HaYeHne Toka das3sl C 63xIy
Tox 31o lo/In Tok HyJeBOHM MOCIeA0BATEIHLHOCTH B JJOJISIX OT HOMUHAIIBHOTO ToKa | oT 0 110
WJIY [IEPBUYHOE 3HAYCHHE TOKA HYJIEBOU MTOCIIE0BATEIILHOCTH 21xIn
g PIIO CocrossHME BXOZHOIO CHTHaJA OT OJIOK-KOHTakToB pene | O wmm 1
=) nonoKeHusa oTkiaroueHo «PIIO»
§ PIIB CocTostHE BXOAHOTO CHTHaJla OT OJIOK-KOHTakToB pene | 0 wm 1
= MOJIOKEHUS BEIKIIIOUaTensd BKIoyeHo «PIIB»
= Ot ximovya OTKIIOYUTH CocTosiHHE BXOAHOTO CHrHaJIa KOMaH bl « OTKITFOYHUTH) 0w 1
) Ot xirovya BKItounTh CocTosiHHE BXOJHOTO CHUTHAJIa KOMaH bl « BKIIFOUUTHY 0w 1
§ Bxon 5 CocTosiHME  BXOJHOTO  CHTHajla  BHeEIIHero  OoTkItoueHus, | 0 wmm 1
é,[ pazpemienusi AIIB unn 010KkupOBaHUs 3alUT
= BuixoaHbie CMTHAJIBI
N Pene K1 «OTKm09uTH» CocrosiHue curHana nogadHoro Ha pene K1 «Otkmarountsy 0 nmm 1
Pene K2 «Bxmrounte» Cocrostaue curHaia nogasHoro Ha pene K2 « BkiouuTey 0w 1
: Pene K3 «Curnanmzanmsi» CocrostHue curHaia nmoganHoro Ha pene K3 «Curnammsarus 0w 1
= Pene K4 «Ilyck MT3» Cocrostane curHana noganHoro Ha pene K4 «Ilyck MT3» 0 mm 1
= Pene K5 «HeucnpasHocts» | CocrostHue curHaia noganHoro Ha pene K5 «HeucnpaBHocTb» 0 nm 1
oA cB\i1 «Heucnpasuocts [1Y» | Cocrosiaue cBeroamnona «Heucmp. 11Y» 0 nnu 1
cB\1 «BKJI» CocrosHue ceeToauona « BKiL»» 0 wmu 1
cB\ «OTKJI» Cocrostame cBetoauona «OTKIL» 0 mm 1
g cB\I «MT3 1» Cocrostane cBetoauona «1-a cryneas MT3» 0 mmm 1
% cB\I «MT3 2» Cocrostaue cBeTouona «2-a crynedb MT3» 0 mmm 1
2 cB\I «MT3 3» Cocrostaue cBetoauona «3-s ctynenb MT3» 0 nmm 1
E{ cB\1 «O33» Cocrosaue csetoamnona «0O33» 0w 1
= cB\1 «Ilyck ATIB» Cocrostaue cBeroauona «Ilyck AIIB» 0 mm 1
3
=
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Jns orobpakeHHsT 3HAYeHWH W3MEPEHHBIX (Ha3HBIX TOKOB W TOKAa HYJIEBOH IIOCIENOBATEIHHOCTH B
MEPBUYHBIX BEJIMYMHAX HEOOXOAMMO YCTaHOBUTH ¢uiar «l[lepBUYHBIC BETWMYHUHEBI), PACIIOIOKEHHBIM MO
rpymnmnoit «Bxognsie curnanen okHa «V3MepeHHbIe 3HAUCHUSY.

Brixon u3 pexxuma «/I3MepeHHbIe 3HAUCHUS» OCYIIECTBISCTCS HAXKaTHEM KIABHUIIU «3aKpbITh)» B MPaBOM
BEPXHEM YTIIy OkHa «I3MepeHHbIE 3HAUCHIS.

2.4.5 Menr «HacTtpoiiku»

Mento «Hactpoitkm» [10 «TECOM» mpenHa3HadueHO IS PEIAKTHPOBAHHUS 0a3bl JaHHBIX IMPOTPAMMBI
(HacTpoiika IOJIb30BaTENIEM CTPYKTYphl NMPHJIOKEHHWS) M BBOJAa KOMMYHHMKAIIMOHHBIX ITapaMeTpPOB CBSI3U C
yctpoiictBamu TOMII 2501-31, u cocTout u3 ABYX MyHKTOB:

— «CTpyKTYypa IpUIOKCHUAY;

— «CBs13b».

Onwucanue omepaudii Mo peJaKkTHPOBaHUIO Oa3bl IAaHHBIX, Ha3HAYEHHWE M COCTaB (aljoB CTPYKTYpHI
npunoxenus 110 «TECOM» npuBeieHO B JOKYMEHTALMK ITOCTABISIEMOM ¢ MPOrpaMMOi.

IIpu BEIOOpE myHKTa «CBs136» MeHI0 «HacTtpotiku» Ha muctuiee [1K mosiBisieTcst okHO « KoMMyHUKAITHOHHBIC
napamMeTpb», B KOTOPOM OTOOpa)aroTcsi TEKyIMe HAaCTPOWKM TMapaMeTpoB CBS3H Nporpammbl. llepeueHb
rapaMeTpoB U UX Ha3HauCHHE NpHUBeIeHbI B Tabmuue 2.10

Tabmuma 2.10

HanmMeHoBaHue
Haznauenue Junamnazon
napamerpa
CKopocCTh Ycranoska ckopoctr oomMeHa manHbME 110 « TECOM» ¢ yerpoiicTBoM 300, 600,
nepenadu TOMII 2501-31. ITpu nuamenennu ckopoctu nepegauu B IO « TECOM» 1200, 2400,
MIPOUCXOUT ABTOMATHYECKasi KOPPEKTHUPOBKA OAHOMMEHHOT0 napamerpa | 4800, 9600,
noakroueHHoro K [1K ycrpoiicTsa. 19200 6ut/c
ITopT cBs3u Br100p mociie10BaTeIbHOTO MOPTa KOMITBIOTEPA ISl ITOAKIIIOUCHHSI K Coml, Com2,
ycrporictey TOMIT 2501-31 Com3, Com4
[lepuox onpoca | YcraHOBKa 3HaUSHHS MepHOia OOHOBJICHUS CYUTHIBAEMEBIX ¢ ycTpoiictBa | ot 400 mo
JIaHHBIX B pexuMe «3MepeHHbIe 3HaAUCHUS 4000 mc

BBona B neiicTBHE HOBBIX 3HAUEHUN HACTPOEK MapaMeTPOB CBSI3U OCYIIECTBISIETCS HAXKaTHEM KiIaBUIIH «OK»
B JIeBOH dYacTH okHa «KoMMyHHKalnMOHHBIE MapaMeTphl», NMpU HakaTHH KiaBumm «OTMEHa» MPOUCXOAMT
BBIXOJI U3 MyHKTa «CBsA3b» 0€3 H3MEHEHNS TapaMeTPOB CBSI3H.

2.5 PexoMeH1alMu 110 YCTAHOBKE KOH(pUIypanuu ycTpoicTBa

VYcraHOBKY KOH(UTYpAalMM yCTPOMCTBA, YCTAHOBJICHHOTO HAa KOHKPETHOM NPHCOSIUHEHUH, PEKOMEHIYETCS
BBITIOJHATE B ONPEEICHHON MOCIIeIOBaTeIbHOCTH:

1) onpenenenne KO3QPUIMEHTOB TpaHCPOPMALIUN TOKOB;

2) BBIOOp aKTHBHOU TPYIIIBI YCTABOK;

3) ycTaHOBKa KOH(HUTYpauyuy NPOrpaMMHBIX MEpeKIIouaTeNei;

4) ompeneneHue yCTaBOK CTyIEHEH 3auuT (TOKy cpabaThIBaHMs, BpeMs cpabaThIBaHUS U 1P.);

5) mpoBepKa yCTaHOBJICHHON KOHMHUTYpaITHH.

2.5.1 Heobxomumo omnpenenuth Kkodduuuentsl Tpanchopmanuu (a3HBIX TOKOB W TOKa HYJIEBOU
ocIe0BaTeNbHOCTH (coriacHo 1. 2.4.4.1.4) u 3amaTh ux B noaMeHio « TpaHcdopMaTopb» MEHIO «yCTaBKN.

2.5.2 B MeH10 «YCTaBKW» BBIOMpACTCS aKTUBHAS TPYIINaA YCTABOK.

2.5.3 Tlpu penakTHpPOBaHMM YCTaBOK CTYIEHEH 3allUT M KOH(QHUTYpaluu MPOrpaMMHBIX IepeKiIrouaTenci
HE0OXOIMIMO YYUTHIBATh, KaKas IpyIIa YCTAaBOK CYUTAETCS aKTUBHOMU (cormacHo 1. 2.4.4.1.2).

2.5.4 BriOpaB Tpymmy yCTaBOK IS PEOAKTUPOBAHMS, HEOOXOMWMO VCTaHOBHUTH KOH(DHTYpaInio
nporpamMmuBIX nieperrrouarenciit SGF1-SGF4, SGB1, SGR1 cormacHo GpyHKITMOHATEHOM cXeMe yCTPOMCTRA.

2.5.5 B BbIOpaHHOW TIpymime YCTaBOK HEOOXOAMMO 3alaTh MapaMeTpbl CTyNEHEH 3amuT W QYHKIUHA
aBToMatuku. Ilocie mpoBepkH OTpeJaKTHPOBAHHBIX 3HAYEHHWH YCTABOK CTYNEHEH 3allUT M KOH(UTYyparuu
IIPOTPAMMHBIX IIE€peKIrouaTesed HeoOXOOMMO MPOU3BECTH HX 3alllChb B DHEPrOHE3aBUCUMYIO IaMSTh
ycTpoiicTBa (cM. Tabnuiry 2.4), MOciIe 4ero OHU CTAHOBATCS JEHCTBYIOIIIMHU.

2.5.6 Ilocne BomonHeHus mm. 2.5.1-2.5.5 ycTpoHCTBO TOTOBO K BBIIOJHEHHIO 33aHHBIX (QYHKIHHA 3aIUT U
ABTOMATHUKH.
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3 TEXHUYECKOE OBCJIYKUBAHUE U PEMOHT

3.1 O0mue yxkazanus

TexHuueckoe OOCIy>KMBaHHE W PEMOHT YCTPOICTBAa JOJDKHBI IPOM3BOIAUTBCS B COOTBETCTBHH C
«IIpaBuiIaMH TEXHUYECKOM 3KCIUTyaTaluy VIEKTPUYECKHUX CTAaHUUU U ceTeil», naHHbIM «PyKOBOACTBOM IO
9KCIUTyaTalliN», COOTBETCTBYIOIUMY PYKOBOASIIUMH TOKYMEHTAMHU U HHCTPYKIMSMH.

3.2 Mepbl 6€3011aCHOCTH

Konctpykmus ycrpoiictea TOMII 2501-31 obecnieunBaeT 6€30MacHOCTh OOCTYKUBAHUS B COOTBETCTBUU C
I'OCT P51321.1-2000. Ilpm TexHU4YecKOM OOCTy)KMBaHHE M PEMOHTE YCTPOMCTBA HEOOXOIUMO
pykoBoacTtBoBaThCcsl  «llpaBuimammu TeXxHUKH O€30MACHOCTH TPHU  OKCIUTyaTalldd  3JIEKTPOYCTaHOBOK,
JNEKTPUYECKUX CTaHUMi u noacraHuuiy, «[IpaBumamu TexHukrn O€30MACHOCTH NPU  IKCIUTyaTalllH
3JIEKTPOYCTaHOBOK HOTpEOUTENEi», a Takke TpeOOBaHUSIMH HACTOSIIEro «PyKOBOACTBA 1O SKCILTyaTallm».

OOcnyxuBaHME M OJKCIUIyaTallUI0 YCTPOWCTBA pa3pemaeTcss IPOU3BOAUTH JIMIAM, MPOIICAIINM
CIECIHABHYIO TIOATOTOBKY. BhleMKy OJOKOB M3 YCTpOWCTBA M MX YCTaHOBKY, a TakKe pabOThl Ha 3a)KMMax
YCTPOMCTBa cieayeT NPOU3BOAUTE B 00ECTOYEHHOM COCTOSIHUHM NPU OTKIIOYEHHOM OINEPaTUBHOM HaNpsHKEHUH
U NPUHATUM MEp IO IPEJOTBPAINECHUIO MOPAXKEHHUs OOCITYKHMBAIOIIEro IEpCOHaNa 3JIEKTPUUECKHM TOKOM,
n30erast KacaHHs 32)KHMOB TAJIbI[AMH.

Ha kopmyce ycrpolicTBa NpeayCMOTPEH 3a3eMIIOIIUN BUHT C COOTBETCTBYIOIIEH MAPKUPOBKON, KOTOPBII
JIOJDKEH UCTIOIb30BaThCs TOJIBKO ISl IPUCOEAVHEHUS YCTPOHCTBA K 3a3EMIISIIOILIEMY KOHTYPY.

3.3 IlopsA0K ¥ NEPHOANYHOCTH TEXHUYECKOr0 00CTY:KUBAHUS U3/1eJTUsA

[IpoBepka ycTpoHCTBa B OKCIUTyaTallMd JOJDKHA MPOW3BOAMTHECA B cooTBeTcTBUH C  «[IpaBmmamu
TEXHUIECKOTO OOCITY )KHBaHUS YCTPONUCTB peICHHON 3amTUThI M aBToMaTuku s cetei 0,4 - 35 kB». [IpoBepka
yCTpOfICTBa B OKCIUTyaTallui HAOJDKHAa IIPOU3BOJUTLCA JIMIAMH, HWMCIONIMMH [JOIIYCK K O6CJ]y}KI/IBaHI/IIO
ycTpoiictB P3A.

3.3.1 O0wem 1 epuoANYHOCTH OOCITYKHBaHUS YCTPOHCTBA

O0veM ¥ TNEpUOAUYHOCTH OOCITYKMBAHUS YCTPOMCTBAa JIOJDKHBI COOTBETCTBOBATH TPEOOBaHUAIM
HOPMATUBHBIX JJOKyMEHTOB. YUeT TEXHHYECKOTO OOCITYKMBAHUS M PE3YyJIbTaThl IEPUOJHIECKOTO KOHTPOJIS
OCHOBHBIX TEXHHUYECKHX XapPAKTEPHCTHK IPH DKCIUTyaTallid U XPaHEHUH JOJDKHBI OTMEYAThCS B CBEACHHAX O
BBOJIC YCTPOHCTBA B HKCILTyaTallHIoO, B OT3bIBAX O €ro pabore.

3.3.2 Tlo cTeneHW BO3ACHCTBHUS Pa3IMYHBIX (DAKTOPOB BHENTHEH Cpembl HA ammapaThl B JJCKTPHICCKUX
ceTsix 0,4-35 kB MOTYT OBITH BBIICTICHBI IBE KATETOPUU TTOMEIIICHUIA:

- k | kKaTeropun OTHOCATCA 3aKPHITHIC, CyXHE OTAIUIMBAEMble TOMEIICHHUS.

- ko Il xaTeropun OTHOCATCS MOMEIIEHHUS ¢ OONBIINUM JUAMTa30HOM KOJeOaHUil TeMItepaTypbl OKpYKaroIIero
BO3IyXa, B KOTOPBIX HMEETCS CPaBHHUTENBHO CBOOOJHBIA JOCTYNl HApY>KHOTO BO3AyXa (METaIMYecKre
nomennenus, siaeiiku Tuna KPYH, xommnektHbie TpaHc(hOopMaTOpHBIE TOACTAHIIUY U JP.), & TAKIKE TTOMEIICHUS,
HaXOJSIIUECS B paifoHaX C TIOBHIIIEHHOW arpEeCCHBHOCTHIO CPEJIBI.

3.3.3 IukJ1 TEXHUYECKOTO OOCTYKUBAHUsI JJIs YCTPONCTBA, YCTAHOBJICHHOTO B MOMEIIEHHX | kaTeropuu,
MPUHUMAETCST paBHbBIM 12 wiu 6 TOAaM, yCTPOWCTBA, YCTaHOBIEHHOTO B moMenieHusx Il kareropuw,
NpUHUMAETCS PaBHBIM 6 WM 3 TOJaM B 3aBUCHMOCTH MECTHBIX YCJIOBHH, BIHMSIONIMX HA YCKOPEHHE HM3HOCA
ycrpotictBa (Tadnuma 3.1). Hukn obcmyKuBaHus sl YCTPOHCTBA YCTaHABIUBACTCS PACIIOPSHKEHUEM TJIABHOTO
WH)KCHEpa MPEIIPUITHS.

Jlns HEOTBETCTBEHHBIX MPHCOCTUHEHUI B moMenieHusx Il kaTteropuu MpoOAOIKHUTEIBHOCTh IIHKIA
TEXHUYECKOT0 00CITy)KHBaHHS YCTPOHUCTBA MOXKET OBITh yBelIMUEHa, HO He OoJiee yeM B jiBa pasa. Jlomyckaercs
B IEJIIX COBMCIICHUS IMPOBCJACHHUS TEXHUYCCKOrO OOCTY>KUBAHUS YCTPOMCTBA C PEMOHTOM OCHOBHOTO
000opyZI0BaHKs TIEPSHOC 3aINTAHMPOBAHHOTO BHA TEXHUYECKOTO OOCITY)KHUBAHUS HA CPOK IO OJHOro roaa. B
OTJICTLHBIX OOOCHOBAHHBIX CIIy4YasX MPOJODKUTEIBHOCTh MUKIA TEXHHYSCKOTO OOCITY:KUBAHUS YCTPOWCTBA
MOJKET OBITH COKpaIlCHA.
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Tab6muma 3.1 - [leprnoandHOCTS MPOBEACHUS TEXHUUECKOTO 00cmykuBanms ycrporicts TOMII 2501-31

MecTo ycTaHOBKH Huxn KonuuecTBo €T 3KkctyaTanuu
yCTpOKHCTBa TexoOciyxkuBanus,| 0 (1|23 (4 | 5|6 |7 (8|9 |10[11({12]13|14
JeT

B HOMEIIEHUAX 1 12 H | K1 -0l -|K|-10|l-|K|-|B|-10
Kareropuu (Bapwanrt 1)
B MMOMEIIEHUIX I 8 H|KIl|-|K|]-|]O|]-|B|]-]1]0|]-|K|-1]10
KaTeropuu (BapuasT 2)
B HOMEIIEHUAX 1 6 H|{KlI]|-[K|]-[B|]-|K|-|K|]-[B]|]-|K
KaTteropuu (Bapwanrt 3)
B MMOMENIEHHIX 11 6 H | K1 -|K|-|B|-|K|-|]K|]-|B]|-]K
Kareropuu (BapuasT 1)
B HOMEIIEHUIX II 3 H| Kl | B - - B - - | B - - | Bl - -
KaTteropuu (Bapwanrt 2)

€ro D9JEMEHTOB, TO TPOM3BOAMTCS YCTPAHCHHWE TMPHUYUHBI, BBI3BABIICH OTKa3,
HEOOXOJIMMOCTH B 3aBHCHMOCTH OT XapakTepa 0TKa3a - MPohHIAKTHUECKOE BOCCTAHOBIICHHUE.

IIpumeuanns: 1. H- npoBepka (Hanmaaka) mpu HOBOM BKiIrodeHHH; K1 - IepBBIi TpodHIaKTHIECKUNA KOHTPOIb;
K - npodunakruueckuii KOHTpoIb; B - mpodunaktudeckoe BocctaHoBneHue; O — onmpoOoBaHue.
2. B Tabnuie ykazanpl o0s3aTenbHBIE onpoOoBaHus. Kpome Toro, onpoOoBaHUS PEKOMEHIYeTCs
MIPOM3BOANTE B TOMABI, KOTZAa HE BBHINONHAIOTCA ApyTrue BHUABI oOcayxuBaHwus. Ecmu mpu
IIPOBCACHNN OHpO6OBaHI/I}I HIIn HpO(i)I/IJIaKTI/I‘-IeCKOI‘O KOHTPOJIA BBISABJICH OTKa3 yCTpOﬁCTBa U
U TpH

3.3.4 O6bembl paboT NpU TEXHUYECKOM OOCITy)KWBAaHHU YCTPOMCTBA yKa3aHbl B Tabiuie 3.2.

Tabmuma 3.2

No

[IpousBoaumMble pabOTH IPU TEXHUYECKOM 00CITYKUBAaHUN

Bun

00CITy)KUBaHS

1

Buennmii OCMOTpP: OTCYTCTBHUEC BHCHIHUX CJICAOB yAapOB, IMOTCKOB BOJbI, B TOM YHCJIC
BBICOXIINX, OTCYTCTBHUC HAJICTA OKHUCJIOB HAa MCTAJUIMYCCKUX MOBCPXHOCTAX, OTCYTCTBUC
3allbIJICHHOCTHU, OCMOTp pAAOB 3a)XMMOB BXOJAHBIX MW BBIXOAHBIX CHUTHAJIOB, pPa3beMOB
I/IHTep(bCI‘/'IC?l CBsA3U B 4aCTHU COCTOAHHA MX KOHTAKTHBIX HOBerHOCTGfI, OCMOTP 3JIEMCHTOB
YHOpaBJICHUSA Ha OTCYTCTBUC UX MCXAHUYCCKUX HOBpC)KI[CHI/Iﬁ

H, K1,

B

BrayTpennuit ocMOTp (YHUCTKA OT MIBLIN; OCMOTP DJIEMCHTOB IIETICH W TOPOXKEK C TOYKH
3pCHUA HAJINYUA CICO0B IEPECrpeBOB, ocJIa0ieHusT massHbIX COe)Z[I/IHeHI/Iﬁ n3-3a IIOSABJICHUA
TPEIINH, HAIWYUS OKUCICHHUS; KOHTPOJb COWICHECHHUS pPa3bhbeMOB U MEXaHHUYECKOTO
KpEIUICHUS! 3JIEMEHTOB, 3aTsDKKa BUHTOBBIX COEIMHEHH)

WN3mepeHne  CONMPOTHBIICHUS  W3OJAIIMH  HE3aBUCHMBIX  Ilemedl  (kpoMme  mopTa
MOCJICIOBATEILHOW Tepeaydl JaHHBIX) M0 OTHOIICHHIO K KOPIYCYy U MEXIy COOOM.
W3mepenus npousBogsaTcs MmeraoMmmerpoMm Ha 500 B, comportuBieHre U3050UU JOJKHO
obITh HE MeHee 100 MOm

H,KI, B, K

WcnbiTanust 37EeKTPUIECKON MPOYHOCTH M3OJSAIMK HE3aBHUCHMBIX IIeTei (Kpome mopTa
MOCJICIOBATEILHOW TIepeauydl JaHHBIX) 10 OTHOIICHUIO K KOPIYCYy U MEXIy COOO.
Wzonsanms ueneid ycTpolicTBa 3aIllMTHl HCHBITHIBACTCS TIEPEMEHHBIM HAIpsHKEHUEM
1000 B, wacrotsl 50 I'ty B Teuenue 1| MUHYTHI

H

[MporpamMmHOe 3anmanue (WM TpoBepka) TpeOyeMoil KOHQUTypamuu ycTpoHcTBa B
COOTBETCTBHMM C  NPUHATBIMH  TPOCKTHBIMH  pEIICHHAMH M  TEXHUYECKUMH
XapaKTepuCcTUKaMu ((PYHKIHIMHU) YCTPOICTBA

[Iporpammuoe 3amanue (MU MIPOBEPKA) YCTABOK YCTPOHCTBA B COOTBETCTBHH C 3aaHHON
KoHpuUrypamen

HpOBepKa OTO6pa)KCHI/I$l 3HAYCHUH TOKOB, MIOJAHHBIX OT MOCTOPOHHCTO MCTOYHUKA

IIpoBepka mapameTpoB (yCTaBOK) cpabaTbiBaHUsI M KO3(G(HUNEHTOB BO3BpaTa Ka)IOTo
MU3MEPUTEIBHOTO OpraHa IpU II0Jade Ha BXObl YCTPOICTBA TOKa OT IIOCTOPOHHETO
MCTOYHHUKA, KOHTPOJIb COCTOSIHYSI CBETOAMOIOB ITPH CpabaThIBAHUH

[IpoBepka BpeMeHH cpabaThiBaHWs 3alIUT U AaBTOMATHUKW Ha COOTBETCTBHE 3aJlaHHBIM
BBIJIEP’KKAM BpEMEHH

Jucr

42

['JIL[N.656122.042-02 PO

Wzm| Jluct | No nokymeHTa

ITo .

Jlara




IIpomomkenne Tadumb! 3.2

Bun
00CITyKHBaHHS
10 |IIpoBepka B3aUMOAEWUCTBHS HU3MEPUTEIBHBIX OPraHOB M JOrHMYecKuX uLemned 3amuThel c/H, B
KOHTPOJIEM COCTOSIHMSI BCEX KOHTAKTOB BBOJA-BbIBOJA (UM COCTOSHHSI CBETOIHOIOB).
[MpoBepka MPOU3BOMUTCS TPH CO3JAaHUU YCIOBUH st cpabaThIBaHUS KaXIIOTO
M3MEPUTEIBHOIO OpraHa M MOOYEpPENHOM Mojaded BceX JOTMYECKHUX CUTHAJIOB Ha BXO.
3aIUTHI WJIK B COOTBETCTBUU C HHCTPYKIMEHN 3aBOJa-U3TOTOBUTEINS
11 |{IIpoBepka ympaBistomux (pyHKIUH yCTpolicTBa ¢ Bo3AeHCTBHEM KoHTakToB BeixogHorolH, K1, K, B
pere  Ha  MOAeNb  KOMMYTAallUOHHOTO  ammapara  (Hampumep,  YIpaBieHHE
IBYXMO3ULIMOHHBIM pejie) MpH YNOpaBICHHMM IO MECTy YCTaHOBKH 3allUTHl U
JUCTaHIIMOHHO Yepe3 MOPT MOCIEN0BATEIbHOM CBSI3H
12 |TlpoBepka QyHKIMH PETHCTPAIIMH BXOAHBIX MapaMETPOB 3alIHTHI H,B
13 |IIpoBepka ympaBieHHs NO MECTy YCTAaHOBKHM 3aIllMThl KOMMYyTalMOHHbIM ammaparom|H, B, K1
nprcoenHeHNs (BKIIFOYNTH/OTKIIOYHTH)
14 |I[IpoBepka B3aUMOJEHCTBUS C JAPYTMMH YCTPONCTBaMH 3alllUThl, 3jekTpoaBToMatuku, H, K1, B
YIpaBIeHHs U CUTHAIM3AIMY C BO3IEHCTBHEM Ha KOMMYTAIIMOHHBIN anmapat
15 |IIpoBepka pabOYUM TOKOM: H,K1,K,B
- MpOBEpKa MPaBUIBHOCTH MOAKIIOUEHUS LIENIEN TOKA K yCTPOUCTBY;

- KOHTPOJIb KOHQUTYpaLluy U 3HAU€HUH yCTaBOK;
- KOHTPOJIb 3HaYEHUH TEKYIIHUX MapaMeTPOB U COCTOSIHUA ycTpoiicTBa no aucreto [1K
U CUTHAJIBHBIM 2JIEMEHTaM

Ne [IponsBoanmble pabOTHI TPH TEXHUIECKOM OOCITYKHBaHUN

3.3.5 KoHTpoJib CONMPOTUBIICHUS U30JISIITUN YCTPONCTBA JOJKEH TPOU3BOJUTHCS B XOJIOAHOM COCTOSIHUM B
cooTBeTCcTBUH C 1. 1.2.2 Hacrosmero «PykoBoacTBa mo skcmryaranumn». [IpoBepka 31eKTpUUecKOd TPOYHOCTH
W30JIALINY UCTIBITaTeIbHBIM HarnpshkeHrneM (ae 6onee 1000B) nomkHa MPOBOIUTHCS B XOJIOJHOM COCTOSIHUU TIPH
3aKOPOYEHHBIX 32)KMMaX, OTHOCAIINXCS K KaXKOU JIEKTPUIeCKH He3aBHUcuMOl nernn. [IponsBoaures nmposepka
MIPOYHOCTH H3OJSAILUM HE3aBUCHUMBIX T'PYMI IeTield OTHOCUTENBHO KOpITyca (3a3eMIISIOLIET0 BUHTA) U MEXIY
co0oi.

[Tepedens nernei n 00beIUHAEMBIC KIIEMMBI TIPUBEACHBI B TabmuIe 3.3.

Tabanma 3.3
= Ne | I'pynmnbl He3aBUCHMBIX IEHCH OOBEIMHSIEMBIC KIIEMMBI
= 1 | M3mepuTenbHbIe BXOBI (ha3HBIX TOKOB X1:1-X1:3, X1:7-X1:9
S " o
2 2 | U3mepuTenbHBIM BX0OJI TOKA HyJIeBOM nociegoatenbHoctd | X1:10, X1:11, X1:12
=
= 3 | JluckpeTHbI€ BXOJIHbIE CUTHAJIBI X3:9 - X3:16
S 4 | Pene ynpaBneHUs! BRIKIIOYATEIIEM X3:1, X3:2, X3:3, X3:4
5 | Peme «Curnanuzanusy X3:5, X3:6,

5 6 | Pene «Ilyck MT3» X3:7, X3:8
)
&
fi 3.3.6 MeTtoanka MpOBEPKHU YCTaBOK M XapaKTEPUCTUK
é“ 3.3.6.1 OOmuue peKOMEeHIAIUH

[IpoBepka ycraBok cpabarbiBaHHS M K03()(PHUIIMEHTOB BO3BpaTa M3MEPUTENBHEIX opranoB MT3 gomkHa
o TIPOM3BOANTHCS TIPH IJIABHOM M3MEHEHHWH TOKa Ha BXOAAX YCTpoicTBa. B xadecTBe ykazarens cpaOaThIBaHUS
- CTYNIEHU 3alUThl HKCIOJb3yeTcs BhixogHoe pene K3  «CurHamusanus», B KauecTBE  yKasaTels
= mycKa/cpabaThIBaHHS CTYTIEHU TaK)Ke MOXKET OBITh UCTIOJIh30BaHA WHAUKAINAS HA CBETOAMOAAX.
§ [IpoBepsiembie MapaMeTpsl AOMKHEI OMPEAETATECS KaK cpenHeapru(MeTHIECKe M0 pe3ylbTaTaM TPEX
aa) MIPOBEICHHBIX U3MEPECHUM.

He pexomenoyemcs onumenvhoe oomexanue moxom oonee 4xly .

JlommycTuMoe BpeMst Iofjauu TOKa OT BEJTMYHUHBI TOKA OTPEACIISETCS U3 BRIPAYKEHIIS
<
g 2
g _Thon'l © 31
= t - s ( . )
3 1
=
2 rae [mom=100 x Iy - gomycTUMBIA TOK B TedeHue 1 c.
=
=
=
]
&
- Jucr
m
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3.3.6.2 IIpoBepka Toka cpabaThIBaHUS U BO3BpaTa cryreHeit 3amut MT3

a) YCTaHOBUTH HEOOXOIUMBIC YCTABKH CTYIICHEH 3alllUT;

0) momaTh peryJIUpyeMblii TOK OT TIOCTOPOHHETO UCTOYHHMKA MTUTAHUS Ha JTHO0YI0 U3 (a3, MOIKIIOYHB €ro
Ha kieMMbl X1:3 — X1:1 (daza A), X1:9 — X1:7 (da3za C);

B) IUIABHO TMOBBINIAS TOK, JIOOUThCS cpaOaThIBaHUS MPOBEPSIEMON CTYIEHH, KOHTPOJUPYS MOMEHT
cpabaThIBaHUS 110 COCTOSIHUIO BBIXOJIHOTO PEJIe TN CBETOAMOMA;

I) MpOBEpKa TOKA BO3BpaTa MPOH3BOJUTCSA TNPH IUIABHOM CHHXKCHUHM BXOJHOTO TOKa, ¢ (uKcaruei
BEJIMYMHBI TOKA BO3BPaTa B MOMEHT BO3BpPAaTa BBIXOTHOTO pelie.

3.3.6.3 IlpoBepka Toka cpabaThiBaHUS U BO3BpATa 3allIMUTHI OT 3aMbIKaHUS Ha 3EMITIO

Pexomenmyercss mpou3BOANTh MpoBepky M HacTpoiiky T3HII ¢ momkmrouenasiM TTHII x kiremMvam
yerpoiicte X1:10 — X1:11 (1 A). YuursiBas maMeHeHue koddduipenta TpaHcGopMaly CYIIECTBYIOMINX
tunoB TTHII ot Harpy3ku, ycTaBKy cpabaThIBaHHS 3aLIUThl PEKOMEHTYETCsl BBICTABIIATD 110 IEPBUYHOMY TOKY.
Hdns 3TOro pekoMeHIyeTcsi BHauale MNpou3BecTH 3amep Koddpduuuenta Ttpancopmanuu TTHII c
MOJKIIOYEHHON HArpy3KOM: M0JIaTh B MEPBUYHYIO 1I€TIh IEPEMEHHBIN TOK MTPOMBIIIJIEHHON YaCTOTHI BETUYHUHOMN
3 A u mocMotpets Ha guciuiee 11K (B pexxume m3MepeHHs TOKAa HYJIEBOH MOCIEIOBATEILHOCTH) BEIUYHHY
BTOPUYHOT'O TOKA B 10JIsIX 0T HOMHHANBHOTO (1 A). Mckomoe 3Hauenne KTT HaxonuTcs AejeHneM Mo1aBaeMoro
Toka (3,0) Ha 3aMepeHHY0 BETHYUHY B OTHOCHUTENBHBIX BenmunHax (mpuMepHo 0,09 — 0,095 s TTHII Turma
T3JD).

Ecnmu HeoOxoamMa MeHbIIas BEIMYMHA YCTaBKH IMEPBHUYHOIO TOKa, TO MOAKIIOYEHHEM KO BXOAY
ycTpoiicTBa ¢ HOMUHAIBEHBIM TOKOM 0,2 A (X1:10 — X1:12) MOXHO TOOUTHCS MEPBUYHOTO TOKA cpabaThIBaHUS
B IISITh pa3 MeHbIlE. JINTEIbHO NOMYCTUMBIN nepsuitblll MoK 3aMbIKaHUS Ha 3€MJII0, IIPU KOTOPOM YCTPOHCTBA
COXPAaHSIOT pabOTOCIIOCOOHOCTh Oe3 meperpeBa TOKOBBIX Iienei, He MeHee 35 A u 100A COOTBETCTBEHHO TpHU
HOMMHAJIBHOM TOKe ycTpoictBa 0,2 A 1 A.

MeTtoauka npoBepku aHanorndHa rmposepke MT3 oT Mexayha3HBIX 3aMBbIKAHHH.

3.3.6.4 IlpoBepky BpeMeHH cpalOaTbIBaHMs CTYNEHEW 3alllUT, JEHCTBYIOLIMX HAa OTKIIOYEHHE, CIedyeT
MPOBOJUTH MPU BBICTABICHHBIX yCTaBKaxX IO TOKY M IO BPEMEHH CpadaThIBaHWS, COBMeEINAs IOjady ToKa (C
KpaTHOCTBIO 1,3 K ycTaBke) C IIyCKOM MIJUTHCEKyHIOMepa. llemnm ocTaHOBa MIJUIMCEKYHIOMEpa
nojKIo4aroTes K keMMaM X3:1 u X3:2 (pene oTKIIOUeHHs ).

IIpoBepka BpeMeHW JEWUCTBUS 3alIUTBl OT 3aMBIKAHMH Ha 3eMJIIO, IIEPEBEJICHHOW Ha CHIHAI,
MPOU3BOIUTCS TTO1auei TOKA B IETH 3aIUTHL. Lleny ocTaHOBa MIUUTHCEKYHIOMEpa MOIKITIOYAI0TCS IIPU 3TOM K
Kkiemmam pene «Curnammzanus» X3:5 u X3:6.

[IpoBepka BpeMEH BO3BpaTa 3allUT NPOMU3BOAUTCS NPH cOpoce TOKa KPaTHOCTbIO He MeHee 1,3 K
napaMeTpaM cpabaTeIBaHHs 10 HyJs. BpemeHa cpabaThiBaHUS M BO3BpaTa ONPEEISIOTCS KaK MaKCHMallbHbIC
TI0 pe3yJbTaTaM MPOBEACHHBIX H3MEPEHHUI.

WnTepBan BpeMeHU MEXAy IBYMs MOCIEA0BaTeIbHBIMUA U3MEPEHUSMH JIOJDKEH OBITH HE MEHee 3 c.

3.4 IIpoBepka paGoTOCOCOOHOCTH H3/1eJIUs1, HAXOSILIErocsi B padore

IIpoBepka pabOTOCIIOCOOHOCTH W3JENUs, HAxOAIIerocs B padoTe, MPOU3BOAMTCSA BHU3yalbHO. [Ipu
HOPMAaJIBHOH paboTe YCTPOICTBA HA MEPEIHEH JIUIIEBOM MMaHEeN CBETUTCS 3elieHbIH cBeToauo «Ilutanuey. [Ipu
Ha)kKaTUHU Ha KHOMIKY «IIpoBepkay MpOUCXOIUT ITPOBEpKa pabOTOCTIOCOOHOCTH CBETONHOAO0B HHIUKAITHH.

PexomenmyeTCcsl MEPUOIUYECKH CPaBHUBAThH 3HAYCHUS TOKOB (B pexume «M3mepennsie Bemmuuub» [10
«TECOM») c¢ ppyrumu mnpuOopaMu, KOCBEHHO OIlCHHBas pPabOTOCIMOCOOHOCTh W3MEPUTEIBHOW 4YacTh
ycrpoiictBa. [IpoBepka 3HaueHHI YCTAaBOK W MapaMeTpPOB MOXET OBITh MPOU3BEICHA TI0 MOCIIEIOBATEIHHOMY
ka"airy ¢ momotpio 10 « TECOM».

3.5 IlepeyeHb HEHCIIPABHOCTEH M METObI HX YCTPAHEHHSA

Ilpu HeucnpaBHOCTH YCTPOMCTBA, BBISBICHHOW CHUCTEMOW CaMOJMAarHOCTHKH, peie «HeuncnpaBHOCTHY
00ecTOYMBAETCS 1 CBOMMHU KOHTAKTaMH JICHCTBYET Ha CUCTEMY BBI3BIBHOW CHTHAITU3AIMY MOJCTAHIINH, & TAKXKE
Ha 3aropaHue jamibl Ha aBepu Iukada. Kon HewcnpaBHOCTH, OOHapy>KEHHOH CHCTEMOI CaMOIUarHOCTHKH
yCTpoMcTBa, noctymeH st mpocMoTrpa ¢ momouipio I[I0 «TECOM»: mapamerp «ERRORSs» B pexume
«YcraBkn». [lepeueHs K0J10B HEMCIpaBHOCTEN ycTpolicTBa npuBeaeH B .1.3.4.11.1.

Pan HemcmpaBHOCTEH, CBA3aHHBIX C O0OJACThIO MaMSATH YCTABOK, HE BCErJa O3HAyaeT BBIXOA U3 CTPOs
YCTPOHCTBA IEIMKOM, a MOYKET OBITh YCTPaHEH Iporemxypoii hopmatupoanus (cm. m. 1.3.4.11.2.).

B Tabmune 3.4 mpuBelneH TepeueHb KOJOB HEUCHPABHOCTEH € yKa3aHHEM HEOOXOAWMBIX Mep MO HX
YCTPaHEHHIO.
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ITognuceupara

WuB.Neny 6.

o

Bsam. uns.

ITognuceupara

MuB.Nermo 1.

Tabmuma 3.4

Kon .
HewncmipaBHsrit 610K Mepbl 110 YyCTpaHEHUIO0 HEUCTIPABHOCTH
HEUCIPAaBHOCTHU
1,2,...,5 Bbnok pene BriBo1 yeTpoticTBa u3 paboThl M 3aMeHa HEMCIIPABHOTO OJIOKa
11,..,15 biok pene BriBoj yeTpolicTBa M3 pabOTH M 3aMeHa HEMCIIPABHOTO OJI0OKa
20 HewucripaBHerii 610k He | [lepexitoueHne MUTaHUs YCTPOWCTBA
omnpeneseH
21 Hewucnpasnsiii 6ok He | [lepeximtoueHne muTaHus yCTpocTBa
oIpeJesieH
24 busiox nuranus BriBog ycTpoiicTBa 13 paboThl M 3aMEeHa HEUCTIPABHOTO OJIOKA
30 WzmepuTenbHblil 010K | BeiBoa ycTpoiicTBa U3 padOTHL M 3aMeHa HEMCIIPaBHOTO OJI0Ka
50 W3meputensHbiii 6510k | BeIBoX yeTpolicTBa u3 paboThl M 3aMeHa HEMCIIPABHOTO 0JIOKa
51-56 Wsmeputenshbiii 6ok | 1. BerBox yerpoiicTBa u3 paboTh
2. ®opmaTupoBaHUE YCTABOK
3. IlepekmtoyeHne NUTaHNUS yCTPONUCTBA
4. BoccTaHoBIIeHHE 3HAUEHUH yCTaBOK U KOH(QUTYpaLn
yCTpoicTBa
5. Ecnu BeImoniHeHMe 11.11.1-3 He MpUBENo K yCTpaHEHUIO
HEHCIPAaBHOCTH 3aMEHUTh HEHCIPABHBIN OJI0K
60 W3meputensHbii 650K | BeIBOX yeTpolicTBa u3 paboTHl M 3aMEeHa HEMCIIPABHOTO OJIOKa
91* M3mepurensHbIil 070K | BeiBom ycTpoiicTBa B3 pabOTH M 3aMeHa HEUCITPaBHOTO OJI0Ka
204 WzmepuTenpHblil 010K | BeiBoa ycTpoiicTBa H3 padOTHI M 3aMeHa HEMCIIPaBHOTO OJIOKA
205 brok nuranus BriBog ycTpoiicTBa 13 paboThl M 3aMeHa HEMCIIPABHOTO OJIOKA
206 biok nutanus BriBo1 yeTpoticTBa u3 paboThl M 3aMeHa HEMCIIPABHOTO 0JIOKa
207 M3mepurensHblil 070K | BeiBox ycTpoiicTBa u3 pabOTH M 3aMEeHa HEUCITPaBHOTO OJI0Ka
208 WzmepuTenbHblil 010K | BeiBoa yeTpoiicTBa M3 padOTHI M 3aMeHa HEMCIIPaBHOTO OJIOKa
209 WzmepuTenpHblil 010K | BeiBoa ycTpoiicTBa M3 padOTHI M 3aMeHa HEMCIIPaBHOTO OJIOKA
210 WzmepuTenbHblil 010K | BeiBoa ycTpoiicTBa U3 pabOTHL M 3aMeHa HEMCIIPaBHOTO OJIOKa
252 W3meputensHblii 650K | BeIBOX yeTpolicTBa u3 paboTHl M 3aMEeHa HEMCIIPABHOTO OJIOKa
253 M3mepurensHblil 070K | BeiBom ycTpoiicTBa u3 pabOTH M 3aMEeHa HEUCITPaBHOTO OJI0Ka

[Ipumeuanue: * -

HencnpaBHOCTh 91 He TpeOyeT HeMEeJICHHOTO BBIBOJIA YCTPOHCTBA M3 PaOOTHI, MOCKOJIBKY
YCTPOMCTBO C 3TUMH HEHCIPABHOCTSAMH NPOJOIKAET IMPABUIBHO BBINOJIHATH (YHKLIWHU

3alllUTbl 1 aBTOMATHKH

[Ipn mosiBAeHMH YCTONYMBBIX HEUCIPABHOCTEH ClEQyeT 3amucarh KOJ| HEHCIPaBHOCTH M IepenaTh
MIPEICTABUTEISAM 3aBOIa-U3TOTOBUTEINS [T IPUHATHUSA Mep IO 3aMEHE WM YCTPaHEHHIO.
Ecnu ycTpoiicTBO He BKIIIOYAETCS MPH MOAAdYe HANPSDKEHHUs MUTAHUS, BO3MOXKHO MPOM30LLIO IeperopaHus
npenoxpanutens (1A) B memsx NMUTaHMA, KOTOpBIM pacronaraercd B OJoOKe NMUTaHHUS ycTpoucTB. s ero
3aMeHbl HEOOXOUMO CHSTD 3aJIHIOI0 MaHesb, BEIHYTh P 00ECTOUCHHOM MHUTAaHUU OJIOK muTaHus Tumna [11274
Y 3aMEHUTD NPEAOXPAHUTETD.
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