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Hacrosiee pykoBOJICTBO MO 9KCILTyaTalluy MpeaHa3HAYCHO AJIsi O3HAKOMIICHUSI C BO3MOXK-
HOCTSIMH, IPUHIUTIAMH pabOTHI, KOHCTPYKIIMEH U IPaBUIAMHU YKCIUTyaTalluy, XpaHEHHS, TPAHCTIOP-
TUPOBaHUS M yTHIU3ALUN MUKPOIPOIECCOPHOTO ycTpoiicTBa 3amuThl «Cupuyc-T». [lpu skcrya-
TaIlMd YCTPOMCTBA, KpoMe TPeOOBAHUI TAHHOTO PYKOBOJCTBA IO KCIUTyaTaluy, HEOOXOAUMO CO-
Omonate o0muMe TpeOOBaHMs, yCTaHABIMBAEMble WHCTPYKIHMSAMH W TPABUIAMH SKCILTyaTallud
YCTPOWCTB PEIEHHON 3aIMTHI 1 aBTOMAaTUKH SHEPIOCUCTEM.

K skcmyaranuym MHKPOIIPOLIECCOPHOrO yCTpoicTBa 3amuThl «Cupuyc-T» nomyckarorcs
JMIa, U3y4uBLIMe HacTosuiee PO u npoieye npoBepKy 3HaAHUM MpaBUil TEXHUKH O€3011aCHOCTH
U DKCIUTyaTalluM 3JIEKTPOYCTaHOBOK 3JIEKTPUUECKUX CTAHLIUN U TIOJCTaHLIUH.

Ilepen ycTaHOBKOM yCTpOMCTBA PEKOMEHIYETCS MPOU3BECTH MPOBEPKY €r0 TEXHUYECKHX
XapaKTePUCTHK B JaOOPATOPHBIX YCIOBHUSX.

MuxkpornpoueccopHoe ycTpoilcTBo 3amuThl «Cupuyc-T» JOHKHO ycTaHaBIMBAaThCS Ha 3a-
3eMJICHHbIE METAJUNINYECKUE KOHCTPYKIMH. BUHT 3a3eMJIeHUs1 YCTPOICTBA J1OJIKEH ObITh COSAMHEH
C KOHTYPOM 3a3¢MJICHHS ITOJICTAHIMH MEIHBIM IIPOBOIOM CEUCHHEM HE MEHee 2 MMX.

Kareropuuecku 3anpemaercsi NOJKIOYEHUE YCTPONCTBA C UCIIOJIHEHUEM 110 HAIPSKEHUIO
oneparuBHoro nuranua 110 B mocTtosHHOTO TOKa K onepatnBHOMY HanpsbkeHHro 220 B, Tak kak
9TO IIPUBOJUT K BBIXOJly YCTPONCTBA U3 CTPOSI.

Konctpykuus ycrpoiictBa «Cupuyc-T» BbllloJIHEHA 110 MOJYJIBHOMY HPUHIUITY, TO3BOJIS-
IOLIeMy IIOCTaBJATh YCTPOMCTBAa € paszauuHON ammapatHoi koHpurypauueil. Kondurypauums
ycrpoiictBa «Cupuyc-T» nomkHa obecrieunBaTh BblloHeHUEe QyHkunid P3A KoHKpeTHOro mpuco-
€IMHEHMSI U COTJIaCOBBIBAThCA MpU 0(hOPMIICHHH 3aKa3a Ha MOCTABKY.

[TonmHoe Ha3Banue ycTporcTBa «Cupuyc-T» COCTOUT U3 CIETYIONUX JIEMEHTOB:

YerpoiictBo «Cupuyc-T-tt-nn-ss», roe

«Cupuyc-T» — pupmeHHOe Ha3BaHUE YCTPOMCTBA,
tt — TMD UCcnoNTHEHUs YCTPOUCTBA IO HOMUHAIBHBIM BTOPUYHBIM TOKaM TT, K KOTOpBIM
MOJKJIFOYAETCS YCTPOMCTBO:
5/5—TT croponst BH — 5 A, TT cropoust HH — 5 A;
1/1 —TT cropoust BH— 1 A, TT ctoporst HH — 1 A;
1/5—TT cropoust BH — 1 A, TT croponst HH — 5 A;
NN — TUI MCTIOJIHEHNS YCTPOMCTBA 110 HANPSKEHHUIO ONEPaTUBHOIO TOKA!
110B — nna vanpsixenus nutanus 110 B moctosHHOTO TOKA;
220B — ania Hanpspxkenus nutanust 220 B moCTOSHHOTO UM IEPEMEHHOTO TOKa;
220B DC — nns nanpsoxenust nutanus 220 B mocTosHHOTO TOKa;
SS — HCITOJTHEHHUE YCTPOICTBA IO TpeTheMy UHTep(]elcy JTMHUMN CBSI3U:
N1 — nns ucnonaennst ¢ uarepdericom RS485;
N3 — nns ucnonuenus ¢ uarepdeiicom Ethernet mo «Buroit mape» (100BASE-TX) u
npotokojiom oomMena Modbus TCP;
N4-FX — ¢ nByms ontuueckumu uHtepdeiicamu Ethernet (100BASE-FX) u mpoto-
kojiom ooMena MOK 61850 (pemakius 2);
N4-TX — ¢ nBymst unrepdericamu Ethernet o «suroit mape» (100BASE-TX) u mpo-
TokosoM oomena MOK 61850 (pemakiius 2).

[Tpumep 3amucu moJIHOTO Ha3BaHUs ycTporcTBa «Cupuyc-T» ¢ HomuHanbHbIMU TOKamMu TT
ctopoH BHu HH 1 u 5 A cooTrBeTcTBEHHO, HanpskKeHUEM ornepaTuBHoro nutanus 220 B u nqonosn-
HUTENbHBIM HHTEpdeiicom Ethernet mo «Burtoit mape» u nporokonom oomena Modbus TCP npu 3a-
Kase:

«Muxponpoyeccopnoe ycmpoticmeo 3augumol « Cupuyc-T-1/5-220B-H3»
TV 3433-002-54933521-2009.
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CoxkpalueHus1, UCTIOIb3yEMBIE B TEKCTE:
ALIT — ananoro-muppoBoii mpeodpazoBaTeb;
BHT — G6pocokx HamMarHWYMBAIOMIETO TOKA;
BII — 0ok nuTanus;
BJI — Bo3nymHas auHus;
BH — Briciee HanpsbkeHHE (CHIIOBOTO TpaHCchopMaTopa)
J3T — nuddepennmanpHas 3amTa TpaHcopmaropa;
AT — naTumk TemmepaTypsl;
KK — KUIKOKpUCTATIINYECKUI;
NMC — unrerpanbHasi MUKPOCXEMa;
K3 — kopoTkoe 3aMbIKaHHUE;
MT3 — MakcuMalIbHAsT TOKOBAs 3all[ATa;
HH — Hu31mee HampsbkeHHe CHIIOBOTO TpaHC(hOpMAaTopa;
O3V — onepatuBHOE 3aIIOMHUHAIOIIEE YCTPONCTBO;
[13VY — nocrositHHOE 3alIOMUHAIOLLEE YCTPONCTBO;
[1TD — npaBuiIa TEXHUYECKOH 3KCILTyaTalluu;
I1YD — npaBuna ycTpoicTBa 3J€KTPOYCTAHOBOK;
PIIB — pene nonoXeHus BBIKIOYATENS — «BKIIOUYEHOR;
PIIH — perynupoBaHue HapsKEHU 110 HATPy3KOH;
PIIO — perne nmosoxeHust BHIKIIOYATENS — «OTKIIIOUEHOY;
PY — pykoBoasue ykazanus;
CH — cpennee HanpspKeHHUE CUIIOBOTO TpaHCPopMaTopa,
TH — n3mepurenbHblil TpaHchOpMaTOp HAPSIKEHUS;
TT, UTT — u3mepurenbHbIii TpaHCPOPMATOP TOKA;
YPOB — ycTpoiicTBO pe3epBUPOBaHUS ITPU OTKA3€ BBIKIIOYATENS;
[IY — muHbI ynpasieHus.
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1 OIIMCAHUME U PABOTA

1.1 Hasnauenue uzneius

1.1.1 VerpoiictBo MuKponponeccopHor 3amuThl «Cupuyc-T» (B manpHeileM — ycTpoii-
CTBO), IpEJHA3HAUEHO JJS BBIIOJIHEHUS (YHKUMH OCHOBHOW 3aIUTHI ABYXOOMOTOYHOIO (B TOM
YHUCJIe C paclIeryICHHOW 00MOTKOM) TpaHcopMaropa ¢ BeIciUM HampsbkeHueMm 35-220 kB. Taxxe
BO3MO>KHO HCIIOJIb30BaHHE B KauecTBe AU PepeHIMaIbHON 3alUThl PEaKTOpa WM MOIIHOTO CHH-
xponHoro apuratens. Conepxxut noamennyro MT3 BH u MT3 HH ¢ BHemHuM KOMOMHHpOBaH-
HBIM ITyCKOM HAIIPSIKCHMUSL.

Y CcTpoicTBO MpeiHa3HaueHOo JUIsl YCTAHOBKY Ha MAHEJNAX U B IIKadax B peleiiHbIX 3a/1ax U
MyJbTaxX YIpPaBICHUS JIEKTPOCTaHUUI U noacTanuuii 35-220 kB.

1.1.2 VcrpolcTBO sBIsieTcss KOMOMHUPOBAHHBIM MUKPOIIPOLIECCOPHBIM TEPMUHAJIOM pe-
JIEMHOM 3alUThl U aBTOMATHKHU.

[IpumeHeHne B yCTpONCTBE MOAYJIBHOW MHUKPOIIPOLIECCOPHON apXUTEKTypbl Hapsiay C CO-
BPEMEHHBIMU TEXHOJIOTHSIMH TOBEPXHOCTHOI'O MOHTa)ka OOECHEeYMBAIOT BBICOKYIO HaJI€KHOCTb,
OOJIBLIYIO0 BBIUYMCIUTENBHYIO MOIIHOCTh U OBICTPOJICHCTBHE, a TAaKXKe BBHICOKYIO TOYHOCTb M3MEpe-
HUS 3JEKTPUYECKUX BEJIMYMH U BPEMEHHBIX UHTEPBAJIOB, YTO JJA€T BO3MOXKHOCTh CHU3UTh CTYIEHU
CEJIEKTUBHOCTH U MOBBICUTH YyBCTBUTEJIBHOCTH TEPMHUHAJIA.

PeanuzoBaHHble B yCTPOMCTBE aIrOpUTMbl (PYHKIIMM 3alllUThl U aBTOMAaTHKH, a TaKKe CXe-
MBI HOJKJTFOUEHHs YCTPOUCTBA pa3paboTaHbl 0 TPeOOBAHUAM K OTEUECTBEHHBIM cuctemaMm P3A B
COTPYJIHUYECTBE C MPEACTABUTEISIMU SHEPIOCUCTEM U MPOEKTHBIX UHCTUTYTOB, YTO O0ECIIEUNBAET
COBMECTHMOCTD C almaparypoii, BEIOJIHEHHON Ha Pa3InYHOM 3JIeMeHTHO! 0a3e, a Takke objerda-
€T BHeJIpeHHE HOBOM TEXHUKHU MPOEKTUPOBLIMKAM U SKCIUTyaTallMIOHHOMY IIEpPCOHAITY.

1.1.3 Kmmmarngeckoe ucnonaerrne Y XJI3.1 mo T'OCT 15150 u TOCT 15543.1 ¢ pacmim-

PEHHBIM JAMana30HOM TEMIEPATYPhl OKPY>KAIOIIETO BO3/IyXa MPHU IKCILTyaTaliu.
BepxHee 3HaueHne TeMIiepaTypbl OKPYIKaOIIETo BO3AyXa IIPH IKCIUTyaTallun:

— pabouee +55°C;

— IpeieNbHOe pabouee +55°C.

HwxHee 3HaUEHNE TEMIIEPATy Pl OKPYKAFOIIETO BO3AyXa MPH IKCIUTyaTalluu:

— pabouee munyc 20°C;

— mpesienbpHOe pabouee munyc 40°C (mpu cHIWXEHUU TemmepaTypsl Huke munyc 20°C

OCHOBHBIE (PYHKIIMH 3alIUTHI COXPAHSIOTCS, HO HH(popMalus, oToOpaskaeMasi Ha KUJIKOKPUCTAIIIN-
YEeCKOM MHJIUKATOPE, CTAHOBUTCS HEUUTAEMOI).
Pabodee 3HaueHNE MOBBIIICHHOW OTHOCHTEIBHON BIAXKHOCTH Bo3myxa 98% mpu 25°C.

1.1.4 HomuHanbHble pabodyre 3HAUYCHUS MEXAaHUYECKUX BHENIHMX BO3JCUCTBYIONUX (haK-
topoB — o 'OCT 17516.1 nns rpynmnsl MEXaHUYECKOTO UCTIOTHEeHUsT M7:

— CMHycouiajibHas BuOpamus B Auana3zone yactot ot 0,5 mo 100 ['q ¢ aMmmuTyoi yckope-
Hus He Ooiee 1 g, crenens xectkoctu 10a mo 'OCT 17516.1;

— MHOTOKpATHbIE yJapbl C MTUKOBBIM yJIapHbIM yckopeHuem 30 M/c? (3 ) U JUIHTETBHOCTBIO
nerictBusa 2—20 mc, crenens xkectkoctr 1 mo 'OCT 17516.1.

1.1.5 VYcrpoiicTBo npeaHa3zHaueHO IS HKCILTyaTal[iu B CICAYIOMINUX YCIOBUAX:

— BBICOTA HaJl ypoBHeM Mops He Oosnee 2000 m (armocdepHOoe maBiaeHue — oT 550 10
800 MM pT. CT.), IPH UCIIOJIH30BAaHWU HA OOJBIIEH BBHICOTE HAJO WCIIOJIB30BAThH MOMPABOYHBIA KO-
3¢ (HULKMEHT, YIUTHIBAIONINI CHIDKeHUE n3oisuu, cornacHo ['OCT 15150;

— OKpy’Karolllasg cpelja — HEB3pPbIBOOMACHAs, HE cojepiKallas TOKONPOBOASIIEH IbUIH,
arpeCCUBHBIX MAPOB U ra30B, Pa3pyIIAIONIUX W30S0 U METAJUIH;

— MECTO YCTaHOBKH JOJKHO OBITH 3aIlMIICHO OT MOMaJaHUs OpbI3r, BOJABI, Macell, IMYJib-
CHUH, a TAKXe OT MPSIMOI0 BO3IEUCTBUS COJIHEYHOU pajualiu.

1.1.6 YcrpolicTBO 00ecreunBaeT CleAYOINe YKCIUTyaTallHOHHBIE BOZMOKHOCTH:
— BBITIOJIHEHHE (PYHKITUH 3aIIUT, aBTOMATUKH U yIIpaBIeHUs, onpeaeneHasx [1YD u [1TI;
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— 3a/1aHue BHYTpEHHEH KOH(UTrypamuu (BBOJ/BBIBOJ] 3allIUT U aBTOMATHKH, BHIOOD 3aIlUT-
HBIX XapaKTEPUCTHK U T.]1.);

— BBOJI M XpaHEHHE YCTABOK 3aIIUT U aBTOMATHKH;

— repeaady mapaMeTpoB aBapuH, BBOJ U I3MEHEHHE YCTABOK I10 JIMHUH CBSI3H;

— HETIPEPBIBHBIA OTNEPAaTHBHBIA KOHTPOJIb PAa0OTOCTIOCOOHOCTH (CaMOJAMAarHOCTHKY) B Teue-
HHUE BCEr0 BPEeMEHU paboThl;

— OJIOKHPOBKY BCEX BBIXOJIOB IPH HEHWCIPABHOCTH YCTPOMCTBA JJISI MCKIIFOUCHUS JIOKHBIX
cpabaTbIBaHUH;

— TOJIy4eHUE AUCKPETHBIX CUTHAJIOB YIIPABJICHHUS M OJIOKHMPOBOK, BBIIaYy KOMaH/ yIIpaBiie-
HUS, aBapUHHON U NpeayNpeAUTENbHON CUTHAIN3ALINY;

— TaJIbBAaHUYECKYIO Pa3BsA3Ky BCEX BXOJIOB M BHIXOJOB, BKIIIOYAs MUTAaHUE, AJIs1 00ECTICUCHHS
BBICOKOM MOMEXO03alUILEHHOCTH;

— BBICOKOE COTIPOTUBJICHHUE W TPOYHOCTH M30JISIIIUU BXOJIOB M BBIXOJI0B OTHOCHTEIHHO KOP-
myca U MexJty coOoi il MOBBILIECHUS YCTOMYMBOCTH YCTPOUCTBA K MEPEHANPSKEHUSIM, BO3HHUKA-
IOIIMM BO BTOPUYHBIX IETISIX TPUCOSMHEHHUS.

1.1.7 ®yHKUIUM 3a1UThI, BBIIOIHIEMBIE YCTPOHCTBOM:

1.1.7.1 JByxcrtynenuaras auddepeHnnanbaas TOKOBas 3anmTa TpanchopmaTopa (TOKOBast
OTCEeYKa U 3alIUTa C TOPMOXKEHUEM OT CKBO3HOT'O TOKA U OTCTPOMKOM OT OPOCKOB TOKa HAMarHW4H-
BaHMS).

1.1.7.2 IludppoBoe BblpaBHUBAHHE BEJIMYMHBI U (a3bl TOKOB IUeuel auddepeHnnanbHoml
3alIHTHI.

1.1.7.3 ABtomaruyeckass KOMIEHcalus TOKOB HeOamanca B auddepeHIHansHOM ey,
BHOCUMBIX paboroii PITH.

1.1.7.4 Konrtposnp HebanaHca B muieyax nuddepeHaibHoil TOKOBOM 3allUThI ¢ 1eHCTBUEM
Ha CUTHAIM3ALHIO.

1.1.7.5 Bxozpl OTKIIIOUYEHHUS OT ra30Boi 3amuThl TpaHchopmaropa u PITH ¢ Bo3aMoxHOCTBIO
nepeBo/ia ACWCTBUS Ha CUTHAN C TIOMOIIBIO ONEPATUBHON KHOTIKH YIPABJICHUS Ha JIUIICBOM TaHENH,
100 C TOMOIIBIO UCKPETHOTO BXOIA.

1.1.7.6 Henanpapnennas asyxcryneHdatas MT3 Beicmield cTOpoHBI TpaHcdopmaropa ¢
BO3MOXXHOCThIO KOMOMHHMPOBAHHOTO ITycKa IO HAIMPSDKEHHIO OT CTOPOHBI HH3IIEro HampsHKEHUs
(mo auckpetHoMy Bxony). [IpenycMoTpeH aBTOMAaTUYECKUi BBOJ YCKOPEHUS MPU BKIIOUYECHUH BBI-
kmovarens BH. meercst Bo3amoxHOCTH Os10KMpoBKkH MT3 BH 110 conepskaHuio BTOpoil rapMOHUKH
JUISL OTCTPOUMKH OT OPOCKOB TOKa HAMarHUYMBaHUS.

1.1.7.7 BuytpeHnnss mudpoBas cOopka TOKOBEIX 1ienieii BH B TpeyroiabsHHUK M BOBMOXKHOCTh
HCIIOJIb30BaHNUs MTOJyUYEHHBIX TOKOB Uil peasinzauuu cryneneid MT3 BH.

1.1.7.8 OnHa crtyneHb HeHamnpaBieHHOW MT3 Husmel CTOpoHBI TpaHCcpopMmaTopa C BO3-
MO’KHOCTBIO KOMOMHHMPOBAHHOI'O IyCKa IO HANpPsDKEHUIO OT CTOPOHBI HU3ILIETO HampspKeHus (Io
JUCKPETHOMY BXOJy). JlelicTBuEe Ha OTIEeNbHOE pese W Ha oOlLIue pesie OTKIIOYEHHUS C Pa3sHbIMU
BpemeHamu. [IpenycMoTpen aBToMaTuyecKnii BBOJ, yCKOPEHUS IIPH BKIFOYEHHUH BbIktouaTesss HH.
Nwmeercs BozmoxxHOCTh Os10KMpoBKH MT3 HH 1o conepskanuto BTOpoii rapMOHUKHU ISl OTCTPOUKH
0T OPOCKOB TOKa HAMAarHMYMBaHMs [IPU MoJaue HanpspkeHus co croporsl HH.

1.1.7.9 3ammTa OT neperpys3Kku ¢ AeUCTBUEM Ha CUTHAIHU3AIIHIO.

1.1.8 ®yHKIUU aBTOMATUKHA U CUTHAJIN3AIUH, BBITIOHIEMBIC YCTPOHUCTBOM:

1.1.8.1 Jloruka ycTpoiicTBa pE3epBUPOBAHMS TPH OTKa3e BBIKIOYATENss cTopoHsl BH
(YPOB BH).

Oynknusa YPOB BbInosiHeHa HA OCHOBE MHMBHIYAJIBHOTO MPUHIINUIIA, YTO MOAPAa3yMEBAET
Hanuuue HezaBucuMol joruku YPOB Ha kaxaom mpucoeanHeHud. B ciiydae HeoOXOIMMOCTH,
HMMEETCsI BO3MOKHOCTh MCTIOJIB30BaHMS B IIEHTpasin30oBaHHOM cxeme YPOB.

Bo3MoskHBI criefyromiye BapuaHThl paboTsl cxembl YPOB:
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— C aBTOMAaTUYECKOW MPOBEPKOM HCHPAaBHOCTH BBIKIHOYATENS (C KOHTPOJEM IO TOKY M
IIpeIBapUTENILHON BEIpAaOOTKONW KOMaH/Ibl OTKJIFOUEHUS Pe3ePBUPYEMOTO BBIKIIIOUATENs);

— ¢ 1yOJIMPOBAHHBIM ITyCKOM OT 3aIIUT C UCIOJIb30BAaHUEM pElie MOJI0KEHUS «BKItoueHo»
BBIKJIFOYATENS (C KOHTPOJIEM 10 TOKY M KOHTPOJIEM MOCBIIKU OTKJIHOYAIOLIEr0 UMITYJIbCa Ha OTKIIIO-
YEHUE BBIKIIOUATENS OT 3aIlHT).

Jlnst TpanchopMaTOpOB € BBHICIIUM HampshkeHueM 35 kB npenycMOTpeH BapuaHT YIPOIIEH-
Horo BeImoyiHeHHs cxembl YPOB (6e3 BHemHero mycka cxembl YPOB, 0e3 myOnupoBaHHOTO IyC-
Ka).

1.1.8.2 Bxoasl OTKIIIOYCHHS, TIPEIHA3HAYSHHBIC NIl TIOAKIIOYSHHSI BHEITHUX 3amuT. Pea-
JM30BaHbl KOHTPOJIb BX010B 110 ToKy cropoH BH u HH, nyck cxembel YPOB oT naHHBIX CUTHAJIOB.

1.1.8.3 VYmnpaBnenue cxemoii 00ayBa 1Mo IBYM KPUTEPUSM — TOK Harpy3Kd W CHUTHAJBI OT
JATYMKOB TEMIEpaTypbl. AIrOpuTM 00ECIIEYUBAET yNPaBI€HHUE MHOTOCTYTIEHYAaThIM 00 TyBOM.

1.1.8.4 Kontpomab cocTosiHUs TpaHchOopMaTOpa MO Py BXOJHBIX JUCKPETHBIX CUTHAJIOB.

1.1.8.5 Beinaua curnana 6iaokupoBku PIIH mpu moBblieHHH TOKa Harpy3KH BBIIIE JIOIY-
CTHMOTO.

1.1.9 JlomonHHUTEIHHBIC CEPBUCHBIC (DYHKITUH:

1.1.9.1 JIpa Habopa yCcTaBOK ¢ BO3MOXXHOCTHIO BBIOOpA TEKYIIETO C MOMOIIBIO JUCKPETHOTO
BXO/1A.

1.1.9.2 ABapuiinblii ocrpuiorpad aHaloOroBbIX U JAUCKPETHBIX CUTHAJIOB C BO3MOXKHOCTBIO
rUOKON HACTPOIKHU YCIOBHM MyCKa, AJTUHBI U KOJIMYECTBA OCLHUIIIOTPAMM.
1.1.9.3 Perucrparop coOBITHH.

1.1.9.4 OnepaTuBHBII BBOJ WM BBIBOJ HEKOTOPHIX (DYHKIHIA C TOMOIIBIO KHOTIOK OTepa-
TUBHOTO YIIPAaBJICHUs HA TIEPEHEN MTaHEeIN yCTPONCTBA BMECTO TPAJUIIMOHHBIX HaKIal0K.

1.1.9.5 Perucrpanus u orobpaskeHue OOJIBIINHCTBA HIEKTPUUECKUX ApaMETPOB CUCTEMBI.

1.1.9.6 Bxoasl ¢ mporpammupyeMoil QyHKLuUEH, 3anaBaeMoil morpedutenemM (pamxupye-
MBIE€ BXO/IBI).

1.1.9.7 IIporpammupyembie peie ¢ BO3MOKHOCTBIO TIOAKITIOUEHHS K OTHOW U3 BBIOpAHHBIX
TOYEK (PYHKLINOHAIBHON CXEMBI.

1.1.9.8 IlporpammupyeMble CBETOMOBI HA JIMIICBOM MAHEN ¢ BO3MOXXHOCTBIO TOIKITIOYE-
HUS K OJTHOH M3 BRIOPAHHBIX TOUEK (DYHKIIMOHAIBHON CXEMBI U 33JIaHUS PeKUMa paOOTHI.

1.1.9.9 Bo3moxHOCTH paboThl pese curHanuzauuu «CucHanuzayusy B HETIPEPHIBHOM HITH
UMITYJIbCHOM PEXUME paboThl.

1.1.9.10 Hanmnuue Tpex WM YEeThIPEX HE3aBUCHUMBIX MHTEP(EHCOB CBSI3U B 3aBUCUMOCTH OT
WCTIOJTHEHUS IS ToKalbHOU pa®oThl u BetpauBanus B ACY TII. Uatepdeiic USB ms nokansHoM
CBSI3W pacriojlaraeTcs Ha JumeBoi manenn. OcHoBHOM nHTepderic RS485 ¢ moamepxkoit mpoTokoia
ModBus RTU pacmonioskeH Ha 3aJHEH MaHEIH YCTPONCTBA, TJC Pa3MEINAIOTCS TAKXKe TOMOJIHHU-
TeNbHbIE HHTEP(EHCH B 3aBUCUMOCTH OT 3aKa3aHHOT'O UCIIOTHEHUSI:

ni — ¢ uatepdeiicom RS485 u mporokoaom ModBus RTU,;
n3 — ¢ unrepdeiicom Ethernet mo «sutoit mape» (100BASE-TX) u npoToko-
nom oomena Modbus TCP;

N4-FX  —c nByms ontuueckumu naTepdeiicamu Ethernet (100BASE-FX) u mpo-
TokojoM oomeHa MOK 61850 (pemakuus 2) u pe3epBHPOBAHHUEM CETH
PRP;

N4-TX —c nBymsa untepdeiicamu Ethernet mo «Buroii mape» (100BASE-TX) u
npotokosiom oomeHa MOK 61850 (penakuus 2) u pe3epBUpOBaHUEM Ce-
tn PRP.
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1.1.9.11 Bo3MOXXHOCTh BCTpamMBaHUSl YCTPOWCTBA B CUCTEMY EIMHOTO TOYHOTO BpPEMEHU
MOJICTAHIIMY WJTU CTAHIMH. J[J1s1 3TOTO0 MOKET MCIIONIb30BAThCS OJIMH M3 KAHAJIOB CBS3H C UHTEPQEii-
coM RS485, nubo cnennanu3upoBaHHbIA JUCKPETHBIN BXOJ, pelHa3HaueHHBIN JJI 0Ja4u Ha He-
IO CHHXPOHMITYJIbCA OT CUCTEMBI €IMHOTO BPEMEHH.

Bce BHyTpeHHUE perucTpupyemble COOBITHSI YCTPOICTBA COMPOBOKIAIOTCS METKOW BpeMe-
HU C TOYHOCTBIO 10 1 Mc.

YerpoiictBa ¢ ucnonHenueM «M4-TX» n «M4-FX» noaaepkuBaroT CHHXPOHU3ALUIO BpeMe-
HU C oMoIkto mporokosia SNTPv4.

1.1.10 YcTpoiicTBO MPOU3BOIUT M3MEPEHHE AIEKTPHUUECKUX ITapaMeTpOB BXOIHBIX aHAJO-
TOBBIX CUTHAJIOB (pa3sHbIX TOKOB ly, lp, lc CTOpOH BBICIIEro M HU3LIETO HANPSKEHHH CHIIOBOTO
TpaHchopmaropa.

ITpu U3MEPEHUAX OCYIIECTBISAETCS KOMIIEHCALMS allepUOJUYECKON COCTABIIAIOIIEH, a TAKXKE
¢unbTpanus BHICUIMX TAPMOHUK BXOJIHBIX CUTHANOB. J{1s cpaBHEHUS ¢ ycraBkamu cryneneir MT3
HCIIOJIb3YETCS TOJIBKO JIEHCTBYIOIIEE 3HAUEHUE IIEPBOI FTaPMOHUKH BXOJIHBIX CUTHAJIOB.

1.1.11. OnementHass 06a3a BXOOHBIX M BBIXOAHBIX IleNe€H 00ECHEYMBAET COBMECTHMOCTD
YCTPOMCTBA C JIFOOBIMH YCTPOWCTBAMU 3aIIUTHI K ABTOMATUKU Pa3HBIX MMPOU3BOIUTEIICH — JIEKTPO-
MEXaHUYECKUMH, IEKTPOHHBIMU, MUKPOTIPOIIECCOPHBIMU, a TAKXKE COMPSIKEHUE CO CTaHIAPTHBIMU
CHCTEMaMH TeIEMEXAHUKH.

1.1.12. YcTpoiicTBO MMEET KaHAJIbI CBS3H VIS MEpejaun Ha KOMITBIOTED JaHHBIX aBapUHHBIX
OTKJIFOUEHUH, IPOCMOTPA U U3MEHEHUS YCTaBOK, KOHTPOJI TEKYIIET0 COCTOSIHUS yCTPOMCTBA.

1.1.13 VYcTpoicTBO MOKET MOCTaBISATHCS CAMOCTOSITENLHO ISl MCIIOJIb30BAHUS Ha JCH-
CTBYIOIIMX O0BEKTaX MPU UX MOJAECPHU3ALUHU WIH PEKOHCTPYKIMU. KpoMe Toro, ycTpoiicTBO MOXKET
BXOJIUTh B KOMIUICKTHBIE TIOCTABKH IMPHU KaMUTAIBHOM CTPOHUTEIHCTBE JJIEKTPOIHEPTETUUECKUX
00BEKTOB.

1.2 Texuuuyeckue XxapaKTepPUCTHKH
1.2.1 OcHoBHBIE TApaMETPHI M pa3MephI

1.2.1.1 TlutaHnue ycCTpOWCTBa OCYIIECTBIISICTCS OT HMCTOYHHMKA IMepeMeHHoro (ot 45 mo
55 I'1), MOCTOSIHHOTO MJIU BBINPSIMIIEHHOTO TOKa HamnpsbkeHueMm 110 wim 220 B B 3aBucuMOCTH OT
ucronHeHus. Pabounii quana3oH OTKJIOHEHHs HanpspkeHus mutanus: +10/—20%.
1.2.1.2 MomHoCTb, OTpedIIsieMasl yCTPOUCTBOM OT MCTOYHHKA OTMIEPATHBHOTO MOCTOSIHHO-
ro TOKa:
B JIC)KYPHOM PEKHUME:
— He 6onee 7 Bt mig ucnonnennii 1 u U3;
—He Ooitee 15 Bt mg ucnonuennit U4-TX u U4-FX;
B peKHMe cpadaThIBaHUS 3AIUT:
— He Oostee 15 Bt mis ucnonnennii U1 u U3;
— »e 6osee 25 Bt mis ucnionuennii M4-TX u N4-FX.
1.2.1.3 T'abGapuTHbIe pa3mepbl ycTporicTBa He npeBbimaroT 305x190x215 mm.
1.2.1.4 Macca ycTpoiicTBa 6€3 yIaKOBKH HE IMPEBBIIIACT 7 KT.

1.2.2 XapaktepucTuku

1.2.2.1 XapakTepHCTHKH yCTPONCTBA yKa3aHbl B TabuIe 1.

1.2.2.2. JlononaHUTeNbHAS TOTPEIIHOCTh U3MEPEHHSI TOKOB U HANPSDKEHHM, a TakkKe JO0MoJI-
HUTEJIbHAs IOTPEUIHOCTh CpadaThIBaHHsl YCTPONCTBA IPU U3MEHEHUU TEMIIEPATyphl OKpY KaroIen
cpensl B pabodem nuamna3zoHe He mpesbimaet 1% Ha kaxasie 10°C otHocuTensHo 20°C.

1.2.2.3 JlononHHUTENbHAS TIOTPEIIHOCTh U3MEPEHUsS] TOKOB, HANPSHKCHUH W CpaOaThIBAaHHS
YCTpPONCTBA MPU U3MEHEHUHU YacTOThl BXOJHBIX CUTHAJIOB B JIuana3oHe oT 45 1o 55 'l He nmpeBbI-
maet 2% Ha kaxaplii 1 I'n otHocutensHo 50 .

1.2.2.4 VYcrpoiicTBo He cpabaThIBaeT JIOKHO U HE OBPEXKIACTCS:
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— TIpU CHATHU U TI0J]aue OTEPaTUBHOTO TOKA, a TAKXKE TPHU NepepbIBaxX MUTAHUS 000 1ITH-
TEJIBHOCTH C MOCIIEIYIOIINUM BOCCTAaHOBJICHUEM;

— TIPH 10/1a4€ HANPSDKSHUS OTIEPATUBHOTO MOCTOSTHHOTO TOKAa 0OPAaTHOM MOJISIPHOCTH;

— IpH 3aMbIKaHUH Ha 3€MJIIO LIeNiel ONepaTuBHOIO TOKa.

1.2.2.5 VYcrpoiicTBo obecrieunBaeT XpaHEHHUE IMapaMeTPOB HACTPOUWKH W KOH(PHUTYpaIHH
3alIUT U aBTOMATUKHU (YCTaBOK) B TEYEHHUE BCErO CPOKA CIIy>KObl BHE 3aBUCHMOCTHU OT HaJIMYUS IH-
TAroLIEero HanpsbkeHus (ucnonb3yercs flash-namsrs).

Jlis obecnieueHus X0/1a YaCOB U XpAaHEHMS B MaMATH 3a()UKCUPOBAHHBIX JaHHBIX (OCLIMIIIO-
rpaMMBl, JJaHHBIE PETUCTPATOpa COOBITHH, MMapaMeTphl CpabdaThIBaHU) TIPU POTIAJaHIH OTIePaTHB-
HOT'O MHMTaHUS HCHOJB3YETCS CMEHHBIN aneMeHT nutanus (Garapeiika tuna «CR2»). Unaukauus
CTETICHU pa3psia dJIeMEHTa MUTaHus 0TOOpakaeTcsi Ha MHINKATOpe ycTpoiicTBa. [Ipomenypa 3ame-
HBI OaTapeliku onucana B 11. 2.2.2.7.

HoBas GaTapeiika Ha ycTpoiicTBe 06€3 OmepaTUBHOTO MUTAHMS O00ECIEYMBAET XPAaHCHUE WH-
(dopmanmu B cpeiHEM B TedeHHE 2 JIET (B 3aBUCUMOCTH OT €MKOCTH 3JIEMEHTA TUTAHUS ).

1.2.2.6 YcTpoiicTBO BBINOMHSAET (YHKIWHU 3aIIUTHI CO CpabdaThIBAHWEM BBIXOJIHBIX peEJie B
tedyenue 0,6 ¢ mpy NOJTHOM MPONaJaHUK ONEPATUBHOIO MUTAHHUSI OT HOMMHAJIBHOTO 3HAYECHUs (115
UCTIOJIHeHNUs oniepatuBHOro nutanus 110 B noctosiHHOrO ToKa — B Tedenue 0,2 c).

1.2.2.7 Bpemst TOTOBHOCTH YCTpPOHCTBa K pa0oTe Mocie MoJayd ONEepaTMBHOTO TOKAa HE
npessimaet 0,5 C.

Tab6mumna 1
HaumeHoBaHue mapamMerpa 3Hauenne
1 BXOJHBIC aHAJIIOTOBHIC CUTHAJIBI:
YHCIIO BXOJIOB IO TOKY 6
HOMHHATBHBINA TOK a3 (14, 15, 1¢), A 5 (1)
MaKCUMaJIbHBI KOHTPOJMPYEMBII THama3oH TOKOB, A 0,2 -500
(0,04 — 100)"
pabounii quana3oH TOKOB, A 1,0-200
(0,2 — 40)"
OCHOBHAsI OTHOCHTEJIbHAS TIOTPEITHOCTh U3MEPEHUS TOKOB B (hazax, % +3
TEepPMHUECKasi CTOMKOCTh TOKOBBIX IIeTiel, A, HEe MeHee:
JIuTensHO 15 (3)"
KPaTKOBPEMEHHO (2 C) 500 (100)
4acTOoTa MIEPEMEHHOT0 TOKa, [ 11 50+ 0,5
norpedIsieMasi MOIITHOCTh BXOJIHBIX IETeH JJ1s (pa3HBIX TOKOB B HOMHUHAITb-
HOM pexuMme, B-A, He Gornee: 0,01

2 Bxoassble muckpersble curdaisl (220/110 B)

YHCJIO BXOIOB 21
BXOJIHOI TOK, MA, He OoJiee 20
HaIpsDKEHUE Ha/le)KHOTOo cpabaThiBaHus, B (ucnnonuenue 110 B) 80— 132

(ucmonaenue 220 B) 160 — 264
(ucnonuenue 220 BDC) | 170 — 264
HanpsDKeHUE HaJIe)KHOT0 HecpabarbiBaHus, B (ucrionnenue 110 B) 0-72
(ucnomuenue 220 B) 0-145
(ucnionmaenue 220 B DC) 0-158
HarpspKeHHe BO3Bpara, B (ucnomuenue 110 B) 65—-75
(ucmonaenue 220 B) 130 — 140
(ucronmuenne 220 B DC) 140 — 150

JUINTEILHOCTh CUTHANa, MC, HC MEHEe 20
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[Tponomxkenne Tadauisl 1

HaunmeHoBaHHe mapamMeTpa 3HaueHue
3 BbIX0/HBIC TUCKPETHBIC CUTHAIKI yrpaBiaeHus (220 B)
KOJIMYECTBO BBIXOJHBIX peie 12
KOMMYTHPYEMOE HalpsHKEHUE TIEPEMEHHOTO UJTH MIOCTOSTHHOTO TOKa, B, He
ooinee 300
JUTUTETHHO JOIYyCTHMBIN TOK, A 6
TOK pa3MbIKaHUs IPH MOCTOsSTHHOM HanpspkeHuu 48/110/220 B u mocTosiH-
Hoii Bpemenu L/R < 0,05 ¢, A, He 6oee 6/08/0,5
TOK 3aMBIKaHHA, A
C IUTENIBHOCTBIO IpoTekanus 1,0 ¢ 12
C JUIUTEITLHOCTHIO npoTekanus 0,2 ¢ 30
C JTUTENbHOCTHIO poTekanus 0,03 ¢ 40

*- B cCKOOKax yKa3zaHbl apaMeTphl AJIs HcTIoJHEHUS 1 A.

1.2.2.8 Cpennsist HapaboTKa Ha 0TKa3 ycTpoiicTBa coctapisier 125000 gacos.

1.2.2.9 Cpennee BpeMsi BOCCTaHOBIIEHHsSI paOOTOCIHOCOOHOTO COCTOSHUSI YCTPOMCTBa IpH
HAJIMYMH TIOJTHOTO KOMIUIEKTA 3allaCHBIX MOJyJiei — He Oosee 3 .

1.2.2.10 IlonHblil cpeHuit CPoK CITy>KOBI YyCTPOMCTBA JI0 CIIMCAHMS COCTABISET HE MeHee 25
JIeT TIPH YCIIOBHH MPOBEACHUS TPEOYEMBIX MEPOIIPHUATHI TI0 00CITY’)KHBaHUIO C 3aMEHOH, IPH HEOO-
XOAMMOCTH, MaT€PHUAJIOB U KOMIUIEKTYIOIINX, UMEIOIIUX MEHBIINUN CPOK CITYKOBbI.

1.2.2.11 Ycrpo#icTBO cooTBeTcTBYeT McnoiHeHuto |P52 mo munesodt manemn u I1P20 mo
octayibHbIM ieMeHTaM B cootBercTBuM ¢ ['OCT 14254 (MDK 70-1, EN 60529), kpome kiemm
MOJIKITFOYEHUST TOKOBBIX IIETIEH.

1.2.2.12 DnexkTpuuecKkoe CONMPOTUBICHHUE M3OJISLUN MEXAY HE3aBUCHUMBIMH 3JIEKTPHUECKHU-
MU TIETISIMU B MEXK]Ty STHMH ETISIMA ¥ KOPITYCOM B XOJIOJTHOM COCTOSIHUW COCTABIISICT:

—He MmeHee 100 MOM B HOpMaIbHBIX KIMMAaTHYECKUX YCIIOBHSAX;

— He meHee | MOM 1pu MOBBIIIICHHOM BIIaXKHOCTH (OTHOCHUTENbHAS BIAKHOCTH — 98%).

HopmanbHbIMU KIUMaTHYECKUMH YCIOBUSMHU CUUTAIOTCS:

— TeMIeparypa okpykaromiero Bo3ayxa — (25+10)°C;

— OTHOCHUTEJbHAS BIAXXHOCTH — OT 45 1o 80%;

— arMmocdepnoe nasienue — ot 630 go 800 MM pT. CT.

1.2.2.13 DnekTpuueckas U30JIAIMSI KOHTAKTOB pa3beMoB cBsizu ¢ [ID9BM BepxHero ypoBHs
(RS485) oTHOCHTENBHO KOpITyCa M IPYTUX IENel yCTPOHCTBA B XOJOJHOM COCTOSIHUH TIPH HOP-
MaJIbHBIX KiuMaTtndeckux ycnoBusax mo 'OCT 20.57.406 nomxHa BeIIEpXKHBaATh 0€3 Mpo0Oos U 1Mo-
BEPXHOCTHOI'O MEPEKPHITUS B TeueHHE | MUH HcnbITaTeabHoe HanpsbkeHue 600 B (nelicTByromiee
3HAYCHHE) MEPEMEHHOT0 ToKa yacTotoi (50+1) I'm.

1.2.2.14 DnexTpudeckass W3OS MEXKITy HE3aBUCUMBIMH DJICKTPHUYSCKUMH IEMSIMUA U
MEXJy 3TUMH LEMsSIMU U KOPIYyCOM B XOJIOJHOM COCTOSHHUM NPH HOPMAaJbHBIX KIMMAaTHYECKHX
ycnoBuax (1.1.2.2.12) 6e3 npo0ost 1 NepeKphITHs BbIEPKUBALT:

— WCIIBITATENIbHOE HAIPsDKEHUE TIEPEMEHHOTO Toka 2 KB (meiicTByromee 3HaUYe€HUE) 4acTo-
toi 50 I'r B Teuenue 1 MuH;

— MMITYJIbCHOE UCTIBITATeNIbHOE HAPsDKEHHE (110 TPH MMITYJIbCA TTOJIOKHUTEIBHBIX H OTPHUIIA-
TEJIHBIX) C aMIUTUTYI0H 70 5 KB, mmutensHOCTBIO mepenHero ¢gponra 1,2 MKC, JIUTEIBHOCTHIO
umnyiabca 50 MKC ¥ IEPUOJIOM CIIEJOBAHUS UMITYJIBCOB — D C.

1.2.2.15 YcTpoHCTBO BBIMOIHAET CBOM (DYHKIIMH MPHU BO3ACHCTBUU MOMEX C MapaMeTpamH,
MPUBEICHHBIMU B Ta0HIIe 2.
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Tabmuma 2

a E
5 2
Bung nomexu 5 & I'OCT, MDK [Ipumeuanue
58
%
[ToBTOpsAIOLIKECS 3aTyXAOIIUE KOJIe- 3 |TOCTP51317.4.12 | 2,5 kB — npoBo—3emist
6anus gactoroit oT 0,1 1o 1,0 MI'g MDK 61000-4-12 1,0 kB — mpoBoa-TIpOBOY
HanocekyHHbIE UMITYJILCHBIE TIOME- 4 |TOCTP51317.4.4 |4 kB —nuranue
X" M3K 61000-4-4 2 kB — ocTtanpHbIE 1IETTH
DIEKTPOCTATUUECKUE PA3PSIbI 3 |TOCTP51317.4.2 |8 kB — Bo3myuIHbIit
M3K 61000-4-2 6 KB — KOHTaKTHBIH
MarnutHoe nosie npoMbinienHoi a- | 5 | TOCT P 50648 Bosgeiicteue: 100 A/m — nocro-
CTOTBI MOSK 1000-4-8 sHHO,1000 A/M — KpaTKOBPEMEHHO
PagnouacToTHOE IEKTPOMArHUTHOE 3 |TOCTP51317.43 |or 26 no 1000 MI'
niosie B mojioce yactot 26—1000 MI'1q M5K 61000-4-3 10 B/M — HanpsiKeHHOCTh
MuKpoceKyHIHbIE UMITYJIbCHI 00JIb- 4 |T'OCTP51317.45 |(4xB
LI0M PHEPIUH MO3K 61000-4-5
KoHnykTuBHBIE HU3KOYACTOTHBIE TI0- 3 |TOCTPS51317.4.6 |Bosneticteue: 10 B, 140 nb
MEXU M3K 61000-4-6
NmiyibcHOE MarHuTHOE 10JIe 4 |T'OCT P 50649 BosneiictBue: 8/20 mkc
MD3K 1000-4-9 +300 A/m
3aryxaroiee KojaebaTeIbHOe MarHUT- 5 |T'OCT P 50652 Bosneticteue:100 kI,
HOE I10JI€ MD3K 1000-4-10 +100 A/m

JIlnHaMu4yecKkre n3MEHEHHS HaIpsiKe-
HUS IUTAHUS

I'OCT P 51317.4.11
M3K 61000-4-1

BrimomnHsieT ocHOBHBIC (YHKITUU
IIPH ITOJTHOM TPEPHIBAHUH TTUTA-
HuA B Teyenue 0.5 ¢

1.2.3 Tuddepennunansuas 3amura Tpanchopmatopa (I3T)

1.2.3.1 IIponmonbHas nuddepeHmantpHas TOKOBas 3alluTa SBISETCS OBICTPOACHCTBYIOMIEH
3alIUTON aOCOMIOTHON CENEKTUBHOCTU U BBITOIHSIET (PYHKIIMIO OCHOBHON TOKOBOM 3aIllUTHI TPaHC-

dbopmatopa.

Juddepenumansuas 3amura uMmeer ase crynenu: [3T-1 (OvictponeiicTByromas audde-
peHIanbHas TokoBas orceuka) u JI3T-2 (qyBcTBUTENbHAS nuddepeHIranbpHas TOKOBas 3alluTa C
TOPMOXEHHUEM OT CKBO3HOT'O TOKA M OTCTPOMKOM OT OpOCKOB TOKa HAaMarHMUMBaHUS).

B ycrpoiictBe hopmupyrotcs auddepeHnnanbHble 1 TOPMO3HBIC TOKH (C YYETOM TIPHHSTHIX
TIOJIOKUTEIBHBIX HAIIPABJICHUH TOKOB B TpaHcopmarope, puCyHOK 1):

Lo = 111+ 1o/,
l7opne=0,5/11— 12/,

(1)

[TpunsTHIA crtoco6 popMHpoBaHUS TOPMO3HOTO TOKA 0OECIeYNBAET MPaBUIIbHOE (QYHKINO-
HUPOBAHUE 3aLIUTHI U TP OAHOCTOPOHHEM, U IIPH JBYCTOPOHHEM MHMTAHWU 3aLIUIAEMOT0 TpaHC-

dbopmatopa.
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Pucynok 1 — IIpuHsTBIE TIOJOKUTEIBHBIC HAIIPABJICHUS TOKOB B TpaHChOpMaTOpe:
1 u 2 — m3meputenbubie TT ctopon BH nu HH; 3 u 4 — mudpossie TT BHyTpH ycTpoiCTRBa.

1.2.3.2 Co6opxka TokoBbIx memneit JI3T (kommeHcanus ¢pa3oBoro ciapura B 0OMOTKax TpaHC-
dhopmatopa)

1.2.3.2.1 B yctpoiicTBe MPOU3BOAUTCS KOMIIEHCAIHs (Pa30BOro cBUra TOKOB B OOMOTKaX
cuioBoro Tpancdopmaropa ¢ nomoisio BHyTpeHHUX 1uppoBbix TT 3 u 4 (pucynok 1). [Ipu sTom
JIEKTPUUYECKOE COEAMHEHHE M3MEPUTENbHBIX TpaHchopmaropoB Toka ctopoH BH m HH — BCE-
I'’TA B 3BE3/1Y. D10 mo3BOJseT YMEHBIINTh Harpy3ky Ha usmepurenbhbie TT, a Takke odecme-
YHBaeT KOPPEKTHYIO pabOTy yCTpOICTBA.

1.2.3.2.2 TlpunsaTeie 0003HAYCHUSI COCIMHEHHS OOMOTOK CHJIOBBIX TpaHC(OpMaTOpOB IIO-
SICHeHBI B Ta0wIIe 3.

Taobnuua 3
O0o3HaueHne Coenunenue 00MOTKH
Y nmubo y B 3B€3]1y, MOJIKJIFOUEHHYIO K CETH C U30JIMPOBAHHON HEHUTpaJIbIO
YN nu6o yn B 3B€3/1y, HOJKIIOUYECHHYIO K CETH C 3a3€MJICHHOW HEUTPaIbIO
D 6o d B TPEYTOJIbHUK

3neck cuMBOI «N» COOTBETCTBYET PEKUMY HEHTpalI CETH, a HE P&KUMY HEWTpaJH 1aHHO-
ro Tpancopmaropa. YToObl He MPUXOIUIOCH MEHATH COOPKY Iieriel Au(3amuTsl Ipu onepanusix ¢
3a3eMJISIOIIMM Pa3beIUHUTENIEM, PEKOMEHIYeTCs CUMTaTh BCE COEAMHEHHBbIE B 3Be31y OOMOTKHU
tparcdopmaropos B cetu 110-220 kB umeronumu tum Y N.

CylecTBylOT TpU BO3MOXKHBIE COOpPKM OOMOTOK JByXOOMOTOUHBIX TpPaHC(OPMATOPOB:
3Be37]a—3B€3/1a, TPEYTOJIbHUK—TPEYTOJbHUK U 3BE37a—TPEYroJbHUK (COOpKa OOMOTOK B 3UTI3ar He
paccMaTpuBaeTCs, Kak He MPUMEHSIoUIasIcs B POCCUMCKOM 3/eKTposHepreTuke). J[Be U3 HUX Ha3bl-
BAIOTCSL OCHOBHbIMU (TIPUHSATBIE 0003HaueHHs mpuBeaeHbl B Tadmuie 3): YY0 u Yd11. Bee ocranb-
HbI€ TPYMIIBI MOJyYAIOTCS IyTeM M3MEHEHHs MOJIAPHOCTH OOMOTOK C OJJTHOW CTOPOHBI WJIM IyTEM
MUKIMYECKON TIEpECTaHOBKM Ha3BaHMK 0OMOTOK (a3. [Ipu m3MeHeHUn MOISIPHOCTH TPyIIa MEHs-
ercss Ha 6 HoMepoB (180 rpamycoB). IIpu nepecranoBke Ha3BaHUU a3 rpymnmna MeHseTcs Ha 4 Ho-
Mmepa (120 rpamxycos). [Toaromy u3 0 rpynmnsl nonsyyatores 6 u Bce uetHsle. M3 11 rpynnsl nomyya-
I0TCS1 5 ¥ BCE HEUETHBIE.

1.2.3.2.3 3Be3na TT, TokH KOTOPOI NOABOJATCS K YCTPOIMCTBY, MOKET UMETh OJIHY M3 JIByX
rpynn — 0 nin 6. DTo MOKa3aHO HA PUCYHKE 2.
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Pucynok 2 — Coenunenrie TT B HyIeBYy10 U B IIECTYIO TPYyNIIbI (a, 0)
1 yCIIOBHOE 0003HAUYCHUE ITUX COCTUHEHUH (B, T)

PucyHok 2, a COOTBETCTBYET HYJIEBOW Ipymiie (BTOPUYHBIE TOKM COXPAaHWIM HAIpaBICHUE
COOTBETCTBYIOLIEE NEPBUYHBIM), PUCYHOK 2, O COOTBETCTBYET ILECTOM Ipymie (BTOPUYHBIE TOKU
HaIpaBJICHbI BCTPEYHO EPBUYHBIM).

Bo3moykub! aBa Tuna noakmoueHus TT, coOpaHHBIX B 3Be311y, K TU(PepeHIINaIbHOM 3aIIu-
Te JBYXO0OMOTOUYHOro TpaHcopmaropa. OHM n300pakeHsl Ha pucyHke 3. Eciau Tpanchopmarop
MMEeT pacileuieHHbIe 0OMOTKH, TO JU(3aInTa JOJDKHA BKIOYATHCS HA CyMMY BTOPHYHBIX TOKOB
TT B nensx AByX MOJyOOMOTOK.

a) Tun 1 6) Tvn 2
Pucynok 3 — JIa tumna noakmroueHus TT k cxeme auddepeHnaabHOM 3auThI

1.2.3.2.4 Takum 00pa3zom, IpH BEIOOPE YCTAaBOK KOPPEKIMH (Pa30BOTO CABHra HEOOXOAUMO
YUHUTHIBATH:

"  [PUHATOE MOJIOKHUTEIIBHOE HAIIPaBJICHUE TOKOB;
" rpymimy cOOpKH 0OMOTOK CHIIOBOTO TpaHChOpMaTopa;
* Tun nogxaoueHus TT k cxeme auddepeHnnanbHON 3alIUTh.

1.2.3.2.5 Tlo Tabnune 4 (ecnu rpymmna COeIWHEHUS HEYETHas) WM Mo Tabmuie 5 (ecnu
rpynmna COeAMHCHHS YSTHAsI) BRIOMPAIOTCS TPyl BHYTPEHHEH ITUPPOBOI COOPKH TOKOBBIX IICTICH.
[Tpu cocTaByieHUH TaOJIHIl YYTCHO, YTO B CETH C 3a3€MJICHHOW HEUTpaJbi0 HA CTOPOHE 3BE3IIbI CH-
JoBoro TpanchopmMaropa mudposas cOopka J0HKHA OBITH 00s13aTEIBHO B TpeyroiabHUK (11, 5 wim
1 rpynmel), nHAYe qUd3aIuTa MOXKeT cpaboTarh Ha BHelmHee K3 Ha 3eMITI0 OT TOKOB TOJIUTKHA OT
HelTpamu. B To ke BpeMs mpu He3azeMIICHHOW HEHTpanu mudpoBas cOOpKa B 3BE3/y 4acTO JacT
HEeOOJIBIIION BBIMTPHINI B 4yBCTBUTEIbHOCTH. [03TOMY, Hampumep, cOOpka 1ernei TpaHcopmaro-
poB Ynd11 u Yd11 npou3BoauTcs mo-pasHoMy.
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Tabmuna 4 I'pynmbel 1udpoBoil COOPKHM TOKOBBIX Iened AudQepeHInaTbHON 3allUuThI
TpaHcPopMaTOPOB 3BE3Ja—TPEYTOILHUK

CoennHeHue CHJI0BOro Tpancopmaropa I'pynna, codupaemasi unppoBbIM MyTeM
TT no Tuny 1 TT no Tumy 2 Co ctoponsl 3Be371b1 | Co CTOPOHBI TPEYTOJIbHUKA
YNd11, Dynl YNd5, Dyn7 11 0
YNd5, Dyn7 YNd11, Dynl 11 6
YNd1, Dynl1l YNd7, Dyn5 1 0
YNd7, Dyn5 YNd1, Dynll 1 6
Ydll, Dyl Yd5, Dy7 0 1
Yd5, Dy7 Ydl1l, Dyl 6 1
Ydl, Dyll Yd7, Dy5 6 5
Yd7, Dy5 Ydl, Dyll 0 5

Tabnuua 5 I'pynms! mudpoBoii cOOPKU TOKOBBIX LiENel quddepeHInaaIbHOM 3auThI
TpaHC(OPMATOPOB C YETHBIMU IPYIIAMH COSAMHEHHUH IIEPBUYHBIX OOMOTOK

CoennHeHue CMJI0BOro Tpancpopmaropa I'pynna, codupaemasi unppoBbIM MyTeM

TT no tuny 1 TT no tumy 2 Co cropons!l 00MOTKH, | CO CTOPOHBI OOMOTKH,
nepBoid B o00O03Haue- | BTOpoili B 0003Haye-
HUHU COCONHCHUA HHUHU COCOUHCHUS

YNynO YNyn6 11 11

YNyn6 Ynyn0O 11 5

YNyn8 YNyn2 1 B

YNyn2 YNyn8 1 11

YNyn10 YNyn4 11 1

YNyn4 YNyn10 5 1

YyO0, DdO Yy6, Dd6 0 0

Yy6, Dd6 Yy0, DdO 0 6

1.2.3.2.6 TlomyuyeHHbIe 3HAUEHUSI TPYII, COOMPAaEMBIX IHU(PPOBBIM ITyTEM, HEOOXOAUMO BBE-
CTU B YCTPOHCTBO B KadyecTBe ycTaBok: «I pynna TT BH» w «Ipynna TT HH» B rpynmne ycTaBoK
«Obwue J[3T». Tlpm 3TOM HYXHO YUYUTBHIBAaTH COOPKY OOMOTOK CHJIOBOTO TpaHC(hopMaropa.
Hampumep, ecniu ctopona BH tpancdopmaTopa cobpana B 3Be3ay, a cropona HH B Tpeyronbhuk, u
13 TaOJIUIBI BHIOpAHBI 3HAUSHHSI «CO CTOPOHBI 3Be3Ab» — 11, «co cTopoHs!l TpeyromsHukay — 0, To
HeoOxoaumo 3anaTh yctaBku: «I pynna TT BH — 11y, «I pynna TT HH — 0.

1.2.3.2.7 B ciy4yae oTCyTCTBHS NepBUYHOTO TpaHchopmaTopa Toka ¢a3el B croporst HH
HE00XOIMMO K COOTBETCTBYIOIIEH (pa3e MoABECTH NEKTPHUUECKYI0 CYMMY OOpaTHO HalpaBJICHHBIX
TokOB (pa3 A u C croponst HH.

1.2.3.3 HomuHanbHbIE TOKH U KOPPEKLHUs MOTPEIIHOCTH, BHOCUMON M3MEHEHUEM IOJIOkKe-
Hus PITH

1.2.3.3.1 Jnsa pabotsl muddepeHnnanbHOi 3alMThl HE00X0AMMBI HOMHUHAIIBHBIE BTOPHY-
Hble Tokn ooMorok BH n HH cumoBoro tpancdopmaropa, COOTBETCTBYIONIHE €TI0 HOMUHANLHOL
mowrocmu. OHU TIPUHUMAIOTCS 32 0a3UCHBIE BTOPHYHbBIE TOKH M 33alOTCSI C MOMOIIBIO YCTaBOK
«l6a3.BH, A» n «l6a3.HH, A» B rpynne yctaBok «Oowue /[3T.

1.2.3.3.2 3naueHus 6a3UCHBIX TOKOB 0OMOTOK TpaHC(HOpMATOPa pacCUUTHIBAIOTCS AJIS CIIy-
yas, korga B PITH ycTtaHOBIEeHO cpeiHee OTBETBIICHHE, A €IIIE JIYYIle — Ha «ONTUMAJIBHOE» OTBETB-
JeHue, ompenensieMoe Mno «PyKoBOAAIIMM yKa3aHWsM MO pejaedHoN 3ammre», Bbimyck 13b.
PeanbHo ke B xoze 3KcIuTyaTanuu Tpancpopmaropa nonoxxenue PIIH mensiercsi, 4To BBI3BIBAET
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M3MEHEHHNE 0a3MCHOr0 TOKA BBICIIEH CTOPOHBI TpaHC(hopMaTopa. A 3To, B CBOIO O4Yepe/lb, YBEIUUHU-
BAeT MOIPEIHIHOCTh paboThl nuddepeHanbHoi 3amuTsl. [loaToMy B ycTpoiicTBe mpou3BOAUTCS
KOPPEKLHs OTPEIIHOCTH IyTEM KOHTPOJISI COOTHOLIEHUS! TOKOB CTOPOH B HArpy304HOM pEXHME
(cpaBHMBarOTCS TOJIBKO TOKHU (a3l A). Koppekuus pabotaeT TosibKo npu Harpyskax He meHee 30%
OT HOMHHAJIBHOW W JeicTByeT MemieHHo. [losTomMy oHa He (YHKIMOHHMPYET HH TIPH MAalIbIX
Harpyskax, H1 Ipu KOPOTKHUX 3aMbIKaHUSIX.

1.2.3.3.3 YcraBka «Oowue /[3T — Pazmax PIIH, %» OrpaHHUYMBACT «CBEPXY» AHAINA30H
NEHCTBUSL KOPPEKLUMU M JO0JDKHA NMPUHUMAThCS PAaBHOM IUANa3o0HY PEryJIHpOBaHUsS C MTOMOIIBIO
PITH (mampumep, £9x1,77% = 16%). [Ipu BeIOOpE TOKa O «ONTUMAIBLHOMY» OTBETBJICHUIO YCTAB-
Ka COOTBETCTBYET MAaKCHMaJbHO BO3MOKHOMY OTKJIOHEHHUIO OT 3TOr0 OTBeTBIEHUS. «CHU3Y» nua-
na3oH orpaHuydeH 4% (yuuTbiBasg AUCKpeTHOCTh aerictBusa camoro PITH). Jlns oTkimtodeHust kop-
PEKIIMH I0CTaTOUYHO BBICTABUTh 3HaUC€HHE YCTaBKU « Pazmax PIIH, %y, paBuoe 0.

1.2.3.3.4 Tlpu pabote 6s10Ka KOPPEKLUUH IMOTPEIIHOCTH, BHOCHMOI H3MEHEHUEM T10JIOKEHUS
PIIH, m3mensiercs peaibHOE 3HaueHHWE 0A3MCHOTO TOKa BBICIIEH CTOpPOHBI TpaHcdopmaropa. Ilo-
CMOTpPETHh TEKYIIEe 3HAYCHHUE ITOT0 TOKA MOKHO B MeHI0 « Kowmpoas — l6azBHpaby. Ilpu oTkito-
YeHHOM Koppekuuu BenuuuHa «loasBHpab» nomxHa coBhajgaTb €O 3HAUYEHUEM YCTaBKH
«l6asz.BH, A».

1.2.3.4 TlpenycmaTpuBaeTcsi ornepaTUBHBIN BbIBOJ cryneHed [[3T, meicTByrommux Ha OT-
KJIFOUEHHE, 110 CUTHAITY AUCKPETHOIO BXOJa WM OT KHONKU «/{37» NULeBON NAHEIN yCTPOMCTBa.
[Ipu 5TOM B Cily4yae UCHOIB30BAaHUS ONEPATUBHOIO BBIBOJA OT JUCKPETHOI'O CHTHaja HE0OXOIUuMO
3arporpaMMHpPOBATH OJIUH U3 MPOTPaMMHUPYEMbIX BXOZOB ITyTeM 3aJjaHusl yCTAaBKU: «Bxo0dsl — Bxoo
N — @yux — Bvi6oo J[3T».

1.2.3.5 A3T-1 (nuddepennmanbaas TOKOBas OTCEUKA)

HMuddepenumansHas TOKOBasi OTceYKa MpeAHa3HaueHa sl OBICTPOTrO OTKIIOYEHHUS MOBpe-
KJICHUN, COMpOBOXKIarommxces 6ompmuM nuddepeHnuanbabiM TokoM. OHa paboTaeT 0e3 KaKux—
1100 OJTOKUPOBOK M HE UMEET TOPMOKEHHUSI.

Crynens cpabaThiBaeT, Korja JeiCTBYyIOIIee 3HaUYE€HUE MEepBOil rapMoHukH auddepermn-
aJTBHOTO TOKA MpeBbIIaeT ycTaBKy «/[37-1 — lough/16az». YcraBka cpabaTbIBaHUA 3a7a€TCS KaK OT-
HoleHue AuddepeHnnanbHOro Toka K BTOpUYHOMY 0a3lMCHOMY TOKY cTopoHbl BH.

Taxke OTKIFOYEeHUE MTPOM3BOIUTCS, KOT/Ia MTHOBEHHOE 3HaueHue AudQepeHnnaibHoro To-
Ka B TeueHHe 3 MC MpeBbllaeT 3HaueHue 2,5 x «loug/16as». OyHKINIO KOHTPOJIE MTHOBEHHOTO
3HAUYEHHUS] MOXHO OTKIIIOUMTb, 3a7aB YCTaBKy «/[37-1 — Menos. 3nau. — Omxay. OnHAKO ciieayeT
MMOMHHTb, YTO MPHU BHIBEJICHHOM KOHTpPOJIE MTHOBEHHBIX 3HAUEHUN OTCeuka padoTaeT MeljieHHee
(Ha caMo BBIJIEJIEHNE IEPBOM TAPMOHUKH YXOIUT HEe MeHee 20 Mc).

[Tpu cpabateiBannu quddepeHInanTbsHOM 0TCEYKH T0 MTHOBEHHOMY 3HAYEHHIO HAa WH/AMKA-
TOpE TMOSBIAETCS MpUUnHa cpabateiBaHus «/37-1 menoeen.». B 3TOM cilydae coxpaHEeHHBIE B Ta-
pameTpax OTKIIOYEHHS JACHCTBYIONIUE 3HAYEHHUS TOKOB MOTYT OBITh HECKOJBKO 3aHMKEHBI MO OT-
HOIICHUIO K peajbHbIM. DTO CBSI3aHO C TE€M, UTO ISl KOPPEKTHOM paboThl (PriibTpa mepBoi rapMo-
HuKH TpeOyeTcs He meHee 20 Mc mocne mosiBieHus Toka K3, a cpabarbiBanue AU(OTCEUKH MO
MTHOBEHHOMY 3HAYE€HHUIO IPOMCXOUT PAHbIIE.

Ecnm nelicTByroliee 3HaueHnE NEPBOM TAPMOHUKH TOPMO3HOTO Toka MeHblIe 0,3 oT 3Haue-
HUS TIEpBOM TapMOHHUKH Au(QepeHnnanbHOr0 TOKa, TO BEIMYMHA CTYNEHH CpabaThIBaHUS
loug/16a3 ymenbIiaercs BIBOE.

B HEKOTOPBIX 0COOBIX CIy4asXx MMEETCsl HEOOXOIMMOCTh BBOAMTH 3aJIEPXKKY MO BPEMEHHU
cpabaThIBaHUS JAHHOW CTYMEeHU (HampuMep, ISl YBETUYEeHUS YyBCTBUTEILHOCTH MTyTEM OTCTPONKU
M0 BpEeMEHH OT OpOCKOB TOKa HaMarHWYMBaHUs). Bpems 3amepx Ky 3amaeTrcs yCTaBKOW
«II3T-1 — T, c». PexoMeHayeTcs HCIONB30BaTh BPEMEHHYIO 3a/epXkKy Toibko mpu KPAWHEM
HEOBXOJUMOCTH, a mnpu HOPMaIbHOM HCIOJIB30BAHUM CTYNEHU 3aJaBaTh BpPEMs
«/[3T-1—T, c—0,00x.
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Bpewmst peiictBust 3ammthel «73awy, ¢», BBIBOOUMOE B MEeHIO « Cpabamuléanuey, OTCUUTHIBA-
€TCsl OT MOMEHTa CpalaThIBaHUs TOKOBOTO OpraHa JI0 3aMbIKaHHsl KOHTAKTOB pejie OTKII04YeHus. B
CBSI3U C TEM, YTO BpeMs paboThl u(poBOro GuiIbTpa MEHSETCS B 3aBUCUMOCTH OT BEJIMYUHBI U
(hopMBI TOKa, BpEMEHHON MHTEPBAI C MOMEHTA MOSIBICHUS aBapUU 10 3aMbIKAHHUS KOHTAKTOB pelie
OTKJIIOYEHUSI MOXKET OBITh HECKOJIBKO 3aHIKEH. [[1s1 ompeneneHus TOUHOro BpEMEHU MOYHO BOC-
[10JIb30BaThCSl aBAPUUHON OCLIMILIONPAMMOM, 3aIIMCBIBAEMOM YCTPOUCTBOM.

[TapameTpsr quddepeHnranbHO 0TCEYKN MPUBEACHBI B Ta0HIIE 6.

Tabnuma 6
HaumeHoBaHue mapamerpa 3HavyeHmne
1 Jluana3oH U3MEHCHHS YCTABKU O TOKY (110 OTHOIIEHUIO K l543), 0.¢€.: 4,0-30,0
2 Jlwama3oH yCTaBKH 110 BPEMEHH, C: 0,00 - 3,00
3 JIMCKpETHOCTH yCTaBOK:
10 TOKY 0,1
110 BPEMEHH, C 0,01
4 OcHOBHas IOTPEMIHOCTh CPaOATHIBAHUS:
10 TOKY, oT 16a3, % +5
10 BPEMEHHU:
BhIZIep>kKa 6osee 0,1 ¢, oT ycraBku, % +3
BbIIepkKa MeHee 0,1 ¢, Mc (ipu BBeZieHHOI 3aepxkke « T, c») +10
5 Bpewms cpabatsiBanust (ipu « 7,¢ — 0,00 »), mc
(BKIJTIOUAst BpeMs 3aMBIKaHUS BBIXOJJHOTO peJie) 20-35
6 Kosddummenrt Bo3BpaTa 0,92 — 0,95*

* JInst TOKOBBIX OpraHoB ko3¢ unueHt Bo3Bpara paBeH 0,95, a npu toke menee 0,41 yon sx
Kod(unmeHT Bo3Bpara ymensiraercs 110 0,92.

1.2.3.6 JI3T-2 (uyBCcTBUTENBHAS CTYIIEHH C TOPMOKECHHEM )

1.2.3.6.1 JlaHHas cTyneHb MpeaHa3HAYCHA JJI 3alIUTHI JBYXOOMOTOYHOTO TpaHCc(hopMaTo-
pa Kak OT OBPEXKICHUH, COMTPOBOXKTAIOIINXCS OONBITUMHU 3HAYCHHUSIMH TOKOB, TAK U OT MEXBUTKO-
BBIX 3aMbIKaHHM, TPH KOTOPHIX 3HAYCHHUE aBaPHITHOTO TOKa MEHBIIIE HOMHHAJIHHOTO TOKa OOMOTKHU
tpancopmaropa. XapakrepucTrka cpabaThiBaHHS CTYIIEHH MPUTOIHA IS TPaHC(HOPMATOPOB C
OJTHOCTOPOHHUM M JIByXCTOPOHHUM TTHTAHHEM.

1.2.3.6.2 Xapakrepuctuka cpabaTbIBaHUS

XapakTepucTiKa cpabaThIBaHHs (TOPMO3HAs XapaKTEPUCTUKA) ONPEAEIIETCS COOTHOIICHH-
eM nudhepeHaTbHOr0 ¥ TOPMO3HOTO TOKOB.
TopMo3Has XapakTepucTHKa H300pakeHa Ha pUCYHKE 4.
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Pucynok 4 — Topmo3sHas xapakrepuctuka crynenu J3T-2
TopMo3Has XapakTepuCTHKa ONPEAEIISIETCS YCTaBKAMH:
«lol/16a3»  — muHUMaNbHBIN TuddepeHanbHbli TOK (0OTHECEHHBIN K |543) cpabaThiBaHus;

«Kmopm, %» — K0dPOUIUEHT TOPMOKEHUS BTOPOTO YUaCTKa XapaKTEPUCTUKH;
«lm2/16a3»  — TOYKa BTOPOTO U3JIOMa XapaKTEPUCTHKHU.
XapakTepucTUKa MIMEET TPH yJacTKa:

YYACTOK 1 (otpe3ok A — B): Touka B (Touka nmepBoro mnsioma XxapakT€pUCTUKH) MMOTyYa-
eTcs Kak nepeceueHue ycraBku «/{37-2 — 101/16a3» ¢ npsaMoii, mpoxoasiei yepes3 Hayano KOopu-
HaT ¥ Touky C. Ha manHom yuacTtke auddepeHnnanbHblii TOK, HEOOXOAMMBIN IS OTKIIIOYCHHUS,
ITOCTOSIHHBIM.

YUYACTOK 2 (mexny toukamu B u C): Touka C onpenensieTcss 1ByMsl yCTaBKaMu — HaKJIO-
HOM nipsiMoit  «/[3T-2 — Kmopm, %o» u «/{3T-2 — Im2/16a3».

YHYACTOK 3 (npaBee Touku C ): Hayayo JexUT B Touke C, HAKJIOH y4acTKa MOCTOSIHEH U
paBeH 60 rpagycam.

Takum o6pazom, nomanas A, B, C genut miockocts XY Ha JIBE 4acTH — 00JIaCTh cpabaThi-
BaHUs U HecpabaTbiBaHUS. Bce uTo NeXUT BhIIIE TOMaHOM, SBISETCS 001acmbvio cpabamul8aHus.

Ecnu pacuetHoe cooTHOIIEHHE TOKOB 10ugh / |lmopm exUT BhIIE TPAHUIIBI pa3/IeICHHAS 00-
JacTeld, TO MPOUCXOAUT cpabaTbiBaHUE (MPU OTCYTCTBUU B 3TOT MOMEHT OJIOKHPOBOK IO JPYTHM
YCIIOBHUSIM, HAIIPUMED, TI0 BTOPOH TAPMOHHUKE), U YCTPOHUCTBO BBIACT CUTHAI HA OTKITIOYCHHE.

CrnenyeT y4uThIBaTh, YTO MPHU MPUHATOM crocobe (HopMHpOBaHHS TOPMO3HOTO TOKa TOP-
MOXEHHE UMeeTcsl U Tpu BHyTpeHHeM K3 maxke mpu ogHOCTOpOoHHEM muTaHuu. OIHAKO B STOM
clly4ae TOPMO3HOW TOK BABO€ MeHbIIe Au((GepeHInaTbHOr0 U YyBCTBUTEIHHOCTh 3aIUTHI BCE
paBHO omnpeensieTcs yaacTkoM AB XapakTepucTHKH.

HmeeTrcss BO3MOKHOCTh BBOJUTH 3aJEP)KKy Ha OTKIIOYEHHE Ha BpeMs, OIpeaesieMoe
ycraBkoit «/[37-2 — T, c». BooOie cTyrneHb ¢ TOpPMOKCHHUEM SIBISICTCS OBICTPOICHCTBYOIICH, T1e-
JBI0 KOTOPOH SIBISIETCS KaK MOXKHO Oosiee OBICTpOE OTKITIOYEHHE 3allUIIaeMOro o0ObheKTa MpHu aBa-
pun. Ho B HEKOTOPBIX ciiydasx ObIBAaeT yJ00HO BBECTH 3aJCPXKKy HA OTKIIOYCHHE (HATIPUMED, IIPH
npoBepke (hYHKIMOHUPOBAHUS YCTPOWCTBA). PexoMeHIyeTcss B HOPMAbHOM 3KCILTyaTallMOHHOM
pexxume 3amaBath yctaBky «/{37-2 — T, ¢ — 0,00».
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Bpewmst nevictBus 3amuthl «73awy», BEIBOAUMOE B MeHIO « Cpabamuléanuey, OTCUNTHIBACTCS
OT MOMEHTa cpabaThIBaHUSI TOKOBOTO OpraHa JI0 3aMbIKaHHsI KOHTAKTOB peJie OTKIIoYeHus. B cBsa3u
C T€M, 4YTO BpeMs pa0doThl LU(PPOBOro GpuiIbTpa MEHAETCS B 3aBUCUMOCTH OT BEJIMYUHBI U (POPMBI
TOKa, BpEMEHHOM MHTEpBaJ C MOMEHTA MOSBJICHUS aBapUU JI0 3aMbIKaHUS KOHTAKTOB PEJie OTKIIIO-
YEHUSI MOXKET OBITh HECKOJIbKO 3aHIKeH. /[yt onpeaenienus TOUHOTO BPEMEHH MOYHO BOCIIOJIB30-
BaThCs aBapUHUHON OCLUMJIJIOTPAMMOM, 3aIIMChIBAEMON YCTPOMUCTBOM.

1.2.3.6.3 bnokupoBka 1o BTOpoil rapMOHMKE IIPU OpOCKe TOKa HaMarHUYUBaHUS

brnokupoBka OCHOBBIBAE€TCS Ha KOHTPOJIE OTHOLICHMS JIEHCTBYIOILIErO 3HA4YEHUs BTOPOM
TapMOHUKH K JIEHCTBYIOIIEMY 3HAYCHHIO IEepBOW rapMoHuku auddepennnansaoro Toka. Cpadartsl-
BaHUE CTYNEHH C TOPMOXKEHUEM OJIOKHPYETCS, €CIIM KOHTPOJIUPYEMOE COOTHOILIEHHE MpPEBbIIIAET
ycTaBKy «lo22/I0e1». BIOKupOBKa HAXOUTCSA B AKTUBHOM COCTOSIHUH JIO T€X IOP, MOKA OTHOIICHUE
HE OIYCTUTCS HU)KE YCTaBKU.

Pexomennyemas ycraBka «loe2/loel — 0,15».

B ciydae He ucnonb3oBaHus OJIOKUPOBKU O BTOpoil rapmonuku [I3T-2 pekomenayercs 3a-
rpyouTs ycTaBky «lo22/I021» 10 MakCUMaibHOIO 3HAYEHUSI.

[IpenycMoTpeH crienuaibHbIi aHaiu3 Xapakrepa JuddepeHaaIbHOro TOKa, HO3BOSIOINI
CHHMATh OJIOKMPOBKY IO BTOPOH TapMOHHWKE, €CJIH TIOSBJICHHWE TApMOHHUKH BBI3BAHO HE OPOCKOM
TOKa HaMarHWYMBaHUS, @ HACHIIIEHUEM TpaHC(POPMATOPOB TOKA alepUOJUUECKOM COCTaBISAIOIIEH
Toka K3.

[TapameTpsl CTyIIEHH ¢ TOPMOKEHUEM MIPUBEIEHBI B Ta0IULE 7.

Tabnuna 7
HaumeHoBaHue napamerpa 3HavyeHue
1 JInama3oH U3MEHEHHs YCTaBOK IO TOKY (IO OTHOIICHHIO K |543), 0.€.:
«lol/N6asz» 0,3-1,0
«lm2/16a3» 1,0-3,0
«loz2/loz1» 0,06 —-1,00
3 Jlmamazon uszmeHeHwus koddduirenta TopmoxeHus «Kmopm, %o»: 10 - 100
4 ]lmama3zoH yCTaBKH 10 BPEMEHH, C: 0-3,00
5  JIuckpeTHOCTh yCTaBOK:
«lo1N6az», «lm2/16as» 0,1
«loz2/1021» 0,01
10 BPEMEHH, C 0,01
6 OcHOBHas MOTPEIIHOCTH CPAaOATHIBAHUS:
o TOKy, oT 16a3, % +5
10 BPEMEHHU:
BhIZIepkKa 6onee 0,1 ¢, oT ycraBku, % +3
BeIZIepkka MeHee 0,1 ¢, Mc (1pu BBeIeHHOH 3aiepkKe « 7T, ¢») +10
7 Bpewms cpabatsiBanus (ipu « 7,¢ — 0,00 »), mc
(BKIIIOYasi BpeMs 3aMbIKaHHUSI BBIXOJHOIO PEJIe) 45— 65
8 Koaddumment Bo3BpaTa 0,85

1.2.3.7 A3T-3 (curnanuzanus HebanmaHca B rmiedax AudQepeHnnanbHOM 3amuThl)

J3T-3 koHTpONMpyeT nelicTByoIIee 3HaueHue auddepeHnnansHoro Toka Tpex ¢as. Eciou B
TEUYEHUE BPEMEHH, ONpeensieMoro yctaBkou «/[37-3 — T, c», nudepeHnnanbHbli TOK TpeBbIIaeT
ycTaBky «/[@3-3 — lough/16as», To 3aropaercs ceroauno «Hebananc J{3T» n oToOpakaercs COOT-
BETCTBYIOLIasi HAANUCh Ha MHIUKATOpe. Takke 3aMBIKAaIOTCS KOHTAaKThl pene «CueHanusayusa» u
3aropaeTcsi CBeTOINO]] «BHeuwiHss Heucnpagnocmsy, 9T0 CUTHAIM3UPYET BOSHUKHOBCHHUE BHEIITHEH
HEHUCTIPaBHOCTH.

Crp. 20 BIIBA. 656122.038 PO



OOBIYHO yCTaBKa IO TOKY BHIOMPAETCS] MEHBIIIE, YeM MHHHAMAJIbHASI YCTaBKa YyBCTBHUTEIb-
Hoii ctynenu JI3T-2 («l01/I6a3»), a ycTaBKa 10 BpEMEHHU MOPsAIKA HECKOIBKUX CEKYH/I, UTO M03BO-
JISIET BBISBIISITH HEUCIIPABHOCTH B TOKOBBIX IETSIX AU pepeHInanbHOM 3auIuThI.

[Mapametper 13T-3 npuBenens! B Tabmnuie 8.

Tabmuma 8
HaumeHoBaHue napamerpa 3HaueHue

1 Jluana3oH W3MEHCHHS YCTABKU IO TOKY (110 OTHOIIEHUIO K l543), 0.€.: 0,1-20
2 Jlwama3oH yCTaBKH IO BPEMEHH, C: 1-999
3 JIMCKpETHOCTh yCTaBOK:

10 TOKY, A 0,1

10 BPEMEHU, C 1
4 OcHOBHas MOTPEIIHOCTh CPpadaTHIBAHUS:

o TOKy, oT 16a3, % +5

IO BpEMEHH, OT YCTaBKH, % +3

1.2.4 MakcumanbHas TokoBas 3amura croponsl BH tpanchopmaropa (MT3 BH)

1.2.4.1 MT3 BH umeer 2 cTyneHu ¢ He3aBUCUMON BPEMSATOKOBOH XapaKTEPUCTUKON U KOH-
TPOJHUPYET TpH (Pa3HBIX TOKA BHICIICH CTOPOHBI TpaHchopmaropa |4 gy, 1 s, lc sa

1.2.4.2 Nmeetcst BO3MOKHOCTD AJIsI KQXKI0M CTYIEHU HE3aBUCHMO 33/1aTh BpeMs M TOK Cpa-
OaThIBaHUSL. IlaHHBIG nmapaMeTpbl OMPCACIIAOTCA COOTBECTCTBYIOIIMMHK YCTaBKaMH B TI'pPyIIIax
«MT3-1(2) BH».

VYcraBka 1o ToKy Kaxaou u3 cryneneit «MT13-1(2) BH — I/Inom.en» 3amaercs Kak OTHOIIIE-
HUE BTOPUYHOTO TOKa cTopoHbl BH cuioBoro tpancgopmaTopa HENOCPEACTBEHHO MOIBOISIIETOCS
K YCTpOﬁCTBy K HOMHUHAaJIbHOMY TOKY BXOJO0B YCTpOfICTBa, K KOTOPBIM MOAKIOYAKOTCA BTOPHYHBIC
nenu TT croponst BH cunoBoro tpancdopmatopa. HoMuHanmbHBIE TOKM aHAJIOTOBBIX BXOOB
yYCTPOMCTBA (PUKCUPYIOTCS TIPU 3aKase.

1.2.4.3 JIlnsa omeparuBHOTO BBIBOAA cTyrneHeidd MT3 BH w3 aeiicTBus mpemrycMaTpuBaeTcs
IIPOrpaMMHUPYEMBII TUCKPETHBIN BXOJ U KHonKa «MT3 BH» Ha nuueBoil naHenu yctpoilcTs. Ilpu
BbiBosiIe MT3 BH no kakoif-mubo U3 yka3aHHBIX IPUYUH MPOUCXOIUT BBIBOJ BCEX CTYINEHEH He3a-
BHUCUMO OT UX PeXHMa paboThl (HapuMep, HATUYHE OJTHOTO U3 BUAOB YCKOPEHUS).

B ycrpoiicTBe npenycMaTpuBaeTcs 3aJaHUE OTIEIBHOIO BXOJa JUIsl ONIEPATUBHOIO BBIBOJIA
otaensHo MT3 BH ycraBkoii «Bxoost — Bxoo N — @yux — Buisoo MT3 BH», nu6o MT3 BH u MT3
HH ycraBkoit «Bxoodwvt — Bxoo N — @yuk — Bvi6oo MT3 oowy. ».

1.2.4.4 TIpenycmaTpuBaeTcs BO3MOXKHOCTh OJOKHPOBKH KaXK/IOH CTYNEHH B OTACITHHOCTH
IIPU BBISIBIIEHUHM OpOCKa TOKAa HaMarHMYMBaHHs TpaHchopMaTopa. YKa3zaHHas BO3MOXKHOCTb 3ajia-
etcs yctaBkort «MT13-1(2) BH — Brokup. npu EHT».

bpocok Toka HaMarHM4KMBaHUS BBISBIISIETCS HA OCHOBE COOTHOIIEHUS BTOPOU U NEPBOM rap-

MOHHK nuddepenHimansHoro Toka (eM. m. 1.2.3.6.3) u sBiseTcss eAUHBIM KpUTEpUEM TIPU OJIOKH-
poske /13T-2, Bcex cryneneit MT3 BH u MT3 HH.

1.2.4.5 dyunkuuonanbHo-nmorudeckas cxema MT3-1(2) BH npuBeaena Ha pucyHke 5.
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Pucynok 5 — @yHkimonanpHo-10rHgeckas cxema 6ioka MT3-1(2) BH
1.2.4.6 Tlapametpsi ctyneneit MT3 BH npuBenens! B Tabnuie 9.

Tabmuia 9
HaumeHnoBaHue napamerpa 3HaueHnune
1 [Inana3oH U3MEHEHHs YCTaBOK IO TOKY:
JUTSL IEPBO# cTyrieHu «1/Inom.ény (110 oTHOIIEHUO K | oy ar), O.€. 0,08 — 40,00
(l'[pI/I IHOM.BH = SA, A) 0,40 — 200,00
(HpI/I IHOM.BH = lA, A) 0,08 — 40,00
JUISL BTOPOU CTyneH! «I/Inom.6én» (110 OTHOIICHUIO K | you r), 0.€. 0,08 — 40,00
(HpI/I IHOM.BH = SA, A) 0,40 — 200,00
(l'[pI/I IHOM.BH = IA, A) 0,08 — 40,00
2 Jlmama3oH yCTaBOK IO BPEMEHH, C:
JUIsl IEPBOM CTYIIEHU 0,00 — 20,00
JUTSE BTOPOU CTYTIICHH 0,10 -99,99
3 JIuCKpeTHOCTh YyCTaBOK:
10 TOKY, A 0,01
10 BPEMEHH, C 0,01
4 OcHOBHas MOTPEIIHOCTh CpabaThIBAaHUS:
0 TOKY, OT YCTaBKH, % +5
10 BPEMEHHU:
BBIZIepkKa Oosee 1 ¢, ot ycTaBku, % +3
BbIIEpKKa MeHee 1 ¢, Mc +25
5 KoadduuueHT Bo3Bpara no ToKy 0,95-0,92
6 Bpewms cpabateBanus (npu «T, ¢ — 0,00»), mc, HE Oonee 25
7  Bpewmst Bo3Bpara, Mc, He O6oJee 40

1.2.4.6 Brytpennss uudposas cOopka merneii TpaHcpopmaropa TOKa B TPEYTOIBHUK

1.2.4.6.1 B coorBerctBUU ¢ TpeboBaHusiMH PY 13A cryneHn MakcuMmallbHOW TOKOBOM 3a-
IIMTHI, YCTAHOBJICHHOW HAa CTOPOHE BBHICIIETO HANPSHKEHUS CHIIOBOTO TpaHC(hopMaTopa ¢ OJTHOCTO-
POHHUM MHUTAaHUEM, JIOJDKHBI OBITh PUCOEAMHEHBI K TpaHc(hopMaTopaM TOKa, COeIMHEHHBIM B Tpe-
YTOJILHUK, B LIEJSAX MPEIOTBPAIICHHUS HECEIEKTUBHOTO JIEHCTBHUS TIPU 3aMBIKaHUSIX Ha 3€MITIO B CETH

110-220 B.

1.2.4.6.2 TlpemycMaTpuBaeTcsl HMCIOIB30BAaHUE YCTPOHCTBA B CETAX KakK C 3a3eMJICHHOM
HEUTpaIbIO, TaK M C W30JUPOBAHHOU. DIEKTPUUECKOE COCIMHEHHE M3MEPUTEIBHBIX TpaHChOopMa-
topoB Toka — BCEI'IA B 3BE3/1Y. Ilpu He0O0X0IUMOCTH, MTPOU3BOAUTCS BHYTPEHHSI udpoBas
cObopka TOKOBBIX Iieneit ctopoHsl BH Tpancdopmaropa B TpeyroinbHHUK U UCHOJIB30BaHUE MOTyUEH-
HBIX TOKOB A peanuzauuu ctyneneit MT3 BH. IIpu s3ToM BO3MOKHBI JBa BapUaHTa HACTPOUKH
TEpPMHUHAJIA C MOMOIIBI0 ycTaBku « Qowue — Coopka MT3 BH — Y/ A»:
- «Y» (36e30a). Vcmonw3yeTcss B CeTAX C HE3a3eMJICHHOW WM KOMIICHCHUPOBaHHON
Heirpansio. Coopka MT3 BH B Tpeyronsuuk He npousBoautcsi. MT3 BH neiictByer
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CTaH/JApPTHO, pearupys Ha BEIMYMHBI (ha3HBIX TOKOB. Takas cOOpKa COOTBETCTBYET
cTaHaapTHoMy noakiatodeHnio MT3 Ha 3Be3ny.

- «A» (mpeyeonvhux). VictionbdyeTcs B ceTsaX ¢ A(PPEKTHBHO3a3eMICHHOW HEUTPAIbIO
(110 kB u Boime). IIpoussogutcs [IUDOPOBAS CBOPKA noaBoauMbix (a3HbIX TOKOB
B TPEYroJbHHK, MpUYeM ucnoib3yercss 11— rpynma cOopku. [Ipu 3TOM ycTpaHseTcs
HyJICBas MOCJIEIOBATEIbHOCTh. BEIMYMHBI TOKOB Ha BBIXOJIE TPEYTOJbHHKA (peann3o-

BaHHOTO BHYTPH YCTpPOICTBa) B HOPMaJbHOM DPEXHUME B \/§pa3 IpEBBIIIAIOT (pa3HbIE

TOKH, YTO COOTBETCTBYET CTaHIAPTHOM 3JEKTPUUECKOH COOpKe B TPEyroidbHHUK. B aTOM
pexume Heobxoaumo BeicTaBiATh YCTABKMU Ttaxke kak npu cOopke memneit TT B

TPEYI'OJIbHUK.
anbBaHW4yecka OTtcyetnbl AUM,
pasBsi3ka u COOTBETCTBYHOLLMNE
WsmeputenbHbie npeobpa3soBaHue thasHbIM Tokam YCTpONCTBO
TpaHcdopmaTopbl Toka YPOBHS cUrHana «Cvpuyc-T»
CTOpOHbI BH
Lindbposasi cbopka B
& TPEYrofibHUK
ia
BN
= agn |, A
J | *—+ g—_| 1
L H 2 ' Lo Crynenm | L
+ MT3
L—o
YcTtaBka «Cbopka Curnan

MT3-BH» OTKIIOYEHUSE

BblKno4aTens
Pucynok 6 — Cxema peanusaruu cryneneit MT3 BH
B 3aBUCHUMOCTH OT MOJIOXKeHUs ycTaBkU « Obwue — Coopka MT3—BH»

1.2.4.7 Ycxopenne MT3 BH

1.2.4.7.1 Yckopenwue cryneneit MT3-1 BH, MT3-2 BH BBoanTCS aBTOMaTHYECKH Ha BPEMsI
3 ¢ MpH MOSIBIEHUH CUTHAJA HAa NMPOrpPaMMHUPYEMOM JTUCKpeTHOM Bxoae «PIIB BH», GyHKuus Ko-
TOPOTO 3a7aeTCs YCTaBKOU «Bx00vt — Bxoo N — @yux — PIIB BH». BBon yckopenus mo0oi cryme-
HU MOXXET OBbITh OTKIIIOYEH yCTaBKaMHU.

1.2.4.7.2 Brigepxka Bpemenu yckoperust MT3 BH (Tycxop prr) 0OlMHAKOBa ISl BCEX CTyTIE-
Hel u 3amaeTcst ycraBkoi « Oowue — Tyckop.sen, c». Ecnmm nns cryneneit MT3 BH 3agana ycraBka
o0 BpeMeHu MeHee 3HaueHust «Obwue — Tyckop.eH, c», TO npu yckopenun MT3 3amanHast BbI-
JepKKa coxpaHsieTcs (IefcTByeT MeHbIlasi yCTaBKa).

1.2.4.7.3 Cnenyer mOMHUTh, YTO BBIAEpKKa BpeMeHn «Obwue — Tyckop.6H, ¢» HNOIKHA
obecrieunts HeneiictBue MT3 npu Opockax TOKa HAMarHWYMBAaHUS B cilydae, €cid B paboTy He
BBeaeHa O6mokupoBka MT3 BH mpu 6pocke Toka HaMarHW4uBaHHUS.

1.2.4.7.4 YcTpolCTBOM MpeayCcMaTPUBAETCS BO3MOXKHOCThH OTIEPAaTUBHOTO BHIBOJA YCKOpe-
Hust MT3 BH npu BKiIroueHUM BBIKITIOYATENSE OT AUCKPETHOro Bxojaa. i 3Toro HeoOXoauMo 3a-
naTh (PYHKIMIO ONEpaTUBHOTO BBIBOAA YCKOpEeHUs NpH BkItoueHMHM MT3 onHOMy W3 mporpammu-
PYEMBIX BXOJIOB C TIOMOIIBIO YCTaBKU «Bx00vl — Bxoo N — @yuk — Bwig.yck.MT3».

1.2.4.8 Bonbpr™meTpoBas 010KkupoBKa (JT1O0 KOMOMHUPOBAHHBIN ITyCK 110 HATIPSIKEHUIO)
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1.2.4.8.1 BonbpT™MeTpoBasi OJIOKMPOBKA MM KOMOMHHPOBAHHBIN ITyCK MO HANPSKEHUIO MO3-
BOJISIFOT JIy4Ille OTCTPOUTHCS OT HAarpy304HbIX TOKOB M MOTYT BBOAMTBHCS B JIEHCTBHE HE3aBUCHUMO
it kaxaon crynenn M T3 BH ¢ momomsto yerasku «MT73-1(2) BH — BM-610xkuposxa — Bray.

1.2.4.8.2 EcThb BO3MOXXHOCTH peanu3oBarh i cryrneHeil MT3 nmubo KoMOWHUpPOBaHHBIH
IIyCK IO HamNpsDKEHUIO, MO0 MyCK MUHUMAJIBHOTO HANpspKEHUs (BOJIBTMETpPOBast OJIOKMPOBKA) B
3aBUCUMOCTH OT TOT'0, KAKOM IHUCKPETHBIA CUTHAJ IOJAETCS Ha IporpamMmupyemMsiii Bxonx «BM-—
OJIOKMPOBKa», (PYHKLUS KOTOPOTO 3aJaeTcsl YCTaBKOU «Bxo0dsbt — Bxoo N — @ynx — BM—6a0kup.».
JIMCKpETHBII pa3pemaronuii CUTHaI MOKHO TOJIYYHTh JHOO C pesie MUHUMAJIBbHOTO HaMpsIKCHHUS
(peayin3oBaB, TEM CaMbIM, BOJIBTMETPOBYIO OJOKHUPOBKY), JTMOO CO CXEMbl, KOHTPOJIUPYIOIIEH Kak
JMHEHHBIC HANPSDKCHHS, TaK W HAINpsDKEHHE OOpaTHOHM IMOCIIeNOBATEIbHOCTH (PEeai30BaB, TAKHM
o0pa3oM, KOMOMHHMPOBAHHBIA IyCK MO HampspkeHHio). CxemMa KOMOMHMPOBAHHOTO IIyCKa IO
HaTPSDKCHUIO IPUBEJICHA HA PUCYHKE 7.

UA UB UC

KvZ1

KV1 - pene MMHUManbHoro
P NMHENHOTO HanpsXeHua

KVZ1 - pene makcumanbHoro
HanpsXxeHusi obpaTHon
nocnefoBaTenbHOCTH

KV1

KVZ1 KV1 Ha Bxon
— ~d «BM-6nokupoBka»

Pucynoxk 7 — I1yckoBoli opraH HanpsiKeHUs
JUTS peaTi3aiid KOMOMHHPOBAHHOTO ITyCKa M0 HATIPSKEHUTO

1.2.4.8.3 Tlpu BKIFOYECHHON BOJIBTMETPOBOM OJIOKMPOBKE IS CpabaThIBAHUS 3aIIUTHI HEOO-
XOIHMMO, YTOOBI Ha IPOTPAMMHUPYEMOM BXOze « BM-010kuposka» ObI1 akTHBHBIN CUTHAI.

1.2.5 MakcumanbHas TokoBas 3amura ctopoasl HH tpancdopmaropa (MT3 HH)

1.2.5.1 MT3 HH umeer ofHy CTyNeHb C HE3aBUCUMON BPEMSTOKOBOW XapaKTEPUCTUKON U
KOHTPOJIUPYET TPH (ha3HBIX TOKA HU3IICH CTOPOHBI CHIIOBOTO TpaHchopmaTopa |4 yy, Is wm, lc uu

1.2.5.2 Nmeetcs BO3MOKHOCTD JIJISl pacCMaTpUBAaEeMON 3aIlUTHI 3a/1aTh BpeMsl U TOK cpaba-
ThIBaHMs. JlaHHBIE TMMapamMeTpbl OIpPEAeNSIOTCS COOTBETCTBYIONIMMHM YCTaBKaMH B TpyIIIe
«MT3 HH».

YcraBka no Toky «MT3 HH — I/[nom.nn» 3amaeTcs Kak OTHOIIEHUE BTOPUYHOTO TOKa CTO-
poubl HH cuitoBoro Tpancdopmaropa HEMOCPEACTBEHHO IMOABOJSIIETOCS K YCTPOWCTBY K HOMHU-
HaJIbHOMY TOKY BXOJIOB YCTPOMNCTBA, K KOTOPBIM MOJKIIOYatoTcsl BTopuunble 1enu TT ctoponst HH
CWIOBOTO TpaHcdopmaTopa. HoMHHATBHBIE TOKH aHAJIOTOBBIX BXOJOB YCTPOWCTBA (PUKCHUPYIOTCS
TIpH 3aKas3e.

1.2.5.3 IIpenycmotrpeno neiicteue MT3 HH ¢ pa3nuuHbIME BBIIEpKKAMH BPEMEHH Ha OT-
KIIFOUEHHUE BBIKTIOYATENS HU3MIEH (¢ mMOMOIIbI0 Iporpammupyemoro pene «MT3-HH» 3anaB ycTaBs-
Ky «Pene — Pene N — Touka — Cp. MT3HHnaHH») v BBICIICH CTOPOHBI CHIIOBOTO TpaHC(hopMaTopa
(c momoltIkI0 00LTUX pelne OTKIoUeHUs — «Omxi. 1», «Omxn. 2» u «Omxn. 3»).

1.2.5.4 YcraBkoit «MT3 HH — /leticm. na BH» Bo3MoxHO 3anpenienue aevicrus MT3 HH
Ha BBIKJIIOYaTenb cTopoHsl BH Tpancdopmartopa.

1.2.5.5 Jlns omeparusHoro BeiBoga MT3 HH u3 neiictBus mpeaycmarpuBaercsi mporpam-
MHUPYEMBbII TUCKPETHBIN BXOA U KHomNKa «MT3 HH» Ha nuueBoil nanenu ycTpoiicts. [Ipu BbiBoze
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MT3 BH no xakoii-nmu6o 13 yka3aHHbIX IPUYUH NpoucxoauT BbiBoA cTynenn MT3 HH ne3aBucu-
MO OT UX pekuma padoThl (HanmpuMep, HaJIMYUe OJHOTO U3 BUIOB YCKOPEHUS).

B ycrpoiicTBe mpemycMaTpuBaeTcs 3aaHie OTIEIBHOTO BXOJa Ul OTIEPATHBHOTO BBIBOJA
otaensHo MT3 HH ycraBkoit «Bxoos: — Bxoo N — @ynx — Buieoo MT3 HHy», nu6o MT3 BH u MT3
HH ycraBkoit «Bxoowvt — Bxoo N — @yuk — Bvi6oo MT3 obwy. ».

1.2.5.6 IIpenycmaTpuBaercs Bo3MokHOCTH O1okupoBkr MT3 HH npu BeIsiBneHnn Opocka
TOKa HaMarHW4MBaHUs TpaHchopmaTopa. VYKazaHHas BO3MOXKHOCTb 3a/1aeTCsl  YCTaBKOU
«MT3 - HH — Brokup. npu BHT».

Bbigog MT3 HH ot Myck MT3HH |
KHonku unu no J1C

[ PT MT3 HH BHT

e
& H

| e t
7 _Omicn }7A{ Cpab. MT3-HH ra HH]
Bxn

TMT3-HH Ha HH

«BM-6noxkuposka»

BM-6nokupoBka Bxn «/leticm. na
«1» BH»
Omkn t ! 0
[ Bbison MT3 HH }7A{ -~ B’:ﬂ"‘” Cpa6. MT3-HH wa BH|

TMT3-HH Ha BH

Pucynok 8 — @ynknmonaapHo-1orudeckas cxema MT3 HH

1.2.5.7 Tlapametrpsr MT3 HH yka3zannsl B Tabnume 10.

Tabmuna 10
HaumeHoBaHue mapamerpa 3Havenune
1 Jlmama3oH ycTaBKH 10 TOKY «I/IHom.nuy:(110 oTHOMmEHUIO K |00 1111), 0.€. | 0,08 — 40,00
(l'[pI/I IHOM.HH = SA, A) 0,40 — 200,00
(HpI/I IHOM.HH = IA, A) 0,08 — 40,00
2 Jlmama3oH yCTaBOK IO BpEMEHH, C:
neiicTBre Ha nporpammupyemoe pene (« Touxa — Cp.MT3HHuaHH») | 0,10 — 99,99
neiictBue Ha obmue pene otkiaroueHus (Otki. 1, Otkn.2, Otki.3) 0,10-99,99
3 JIMCKpPETHOCTh yCTaBOK:
o TOKy, A 0,01
IO BPEMEHH, C 0,01
4 OcHOBHas MOTPENIHOCTH CPabaTHIBAHUS:
10 TOKY, OT YCTaBKH, % +5
0 BPEMCHHU:
BBIIepKKa Ooee 1 ¢, ot ycraBku, % +3
BbIJIepKKa MeHee 1 ¢, Mc +25
5 KoaddumumenT Bo3Bpara mo ToKy 0,95-10,92
6 Bpewms cpabatsiBanus (pu «T, ¢ — 0,00»), mc, He Oonee 25
7 Bpewms Bo3Bpata, Mc, He OoJiee 40

1.2.5.8 VYckopenne MT3 HH

1.2.5.8.1 Yckopenue crynean MT3 HH BBoguTCS aBTOMaTHYeCKH Ha BpeMs 3 C TIPH TOSB-
JICHUU CUTHAJIa Ha AUCKPETHOM MporpaMmupyemomM Bxoze « PIIB HHy, GyHKIUS KOTOPOTo 3a/1aeT-
csl yCTaBKOU «Bxoowl — Bxoo 1 — @yux — PIIB HH».

1.2.5.8.2 Brigepxkka BpEMEHHU YCKOPEHUS MT3 HH 3a/1aeTcs YCTaBKOM
«Obwue — Tycxop.nn, c». Ha nossimaronux tpanchopmartopax ycraBka «Oowue — Tyckop.HH, c»
noipkHa obecnieunth HenerictBue MT3 HH nmpu 6pockax Toka HaMarHWYWBaHUS B CiIy4ae, €CJIA B
paboty He BBeneHa OnokupoBka MT3 HH npu Opocke Toka HAMarHM4WBaHUS.

Ecmu nyist crynean MT3 HH 3amana ycraBka mo BpeMenu MeHee 3HaueHus « Oowue — Tyck-
op.nH, c», To npu yckopennn MT3 HH 3anannast Beiaep:kka coxpaHsieTcsi (IeMCTByeT MEHbIlas
yCTaBKa).

BIIBA. 656122.038 PO Crp. 25



1.2.5.8.3 Curnan cpabatsiBanus yckopenust MT3 HH npu BKITOUeHUM BBIKITIOUATENS TaK-
e Kak U ocHOBHOM curHan cpabarbiBanuss MT3 HH o6benunsitores mo «MJIN» u moryt neicTBo-
BaTh Yepe3 MPOrpaMMUPYEMOE pelie Ha OTKII0UYEeHHE BbIKItouaTens ctoponsl HH. Jlns aToro HeoO-
XOJUMO 3a71aTh ycTaBKy «Pene — Pene N — Touka — Cp. MT3HHnaHH».

1.2.5.9 BonbrMmerpoBasi 6JIOKMpOBKa (1100 KOMOMHHUPOBAHHBIHN ITyCK MO HAMPSDKEHHUIO)

@OyHKUMOHAIBHO BosnbTMETpoBasi 6mokupoBka MT3 HH aOcosntorHo ananornyHa peanuza-
uuu B MT3 BH. IIpuueM uncrnosb3yercss OIMH M TOT K€ MPOrpaMMHUPYEMBINH JUCKPETHBIN BXOA

«BM-6nokupoBkay. [losTomy Oonee mompoOHOe omucaHue MAaHHOW (YHKIIMM MOXKHO HAWTH B
m 1.2.4.8.

1.2.6 T'azoBsIe 3ammThl Tpanchopmaropa u PITH

1.2.6.1 B ycrtpoiicTBe npeaycMaTpUBarOTCS TUCKPETHbIE BXOJbl I'a30BOM 3alllUTHl TPaHC-
dbopmartopa («l azosasn 3awuma mpancgopmamopar) u razoou 3amutel PIIH («/az06as 3awuma
PIIH»). CpabateiBanus ['3T u ['3 PITH mo curnanam oT yka3aHHBIX AUCKPETHBIX BXO/IOB IIPOUCXO-
1T 0€e3 BbIACPKKU BpEMEHU U AEUCTBYIOT Ha pene « Omka. 1», «Omkn.2» u « Omkin.3».

IIpu cpabGaTbiBaHMM yKa3aHHBIX 3alUT BBLAAETCS COOTBETCTBYIOLIEE COOOILEHHE HA WHAM-
KaTop JIMILIEBOM MAaHEIN YCTPOICTBA, 3aropaeTcsi COOTBETCTBYIOIIMM CBETOINOI, a TaKXKe cpadaThl-
Baet pene « CueHanuzayusy.

1.2.6.2 ns oneparuBHoro nepeBosa I'3T Ha curnan npegycmarpuBaercs kHomnka «/ 37» Ha
JMUEBOM NAHEIW YCTPOMCTBA, a TAKKE MPOTPaMMHPYEMBIM ITUCKPETHBIM BXxoA. DyHKIHs omnepa-
tuBHOro nepesoga I'3T Ha cursHan nporpaMMHpyeMOro JUCKPETHOI'O BXOJa 3alaeTcsi yCTaBKOU
«Bxoobt — Bxoo N — @yux — Ilepesoo I'3T». Ilocne nepeBona I'3T Ha curnan 3aropaercsi CBETOIu-
on «Ilepesood I'3T na cuenany.

ITpu pabote I'3T Ha curnamn, B ciydyae NOSBIEHUS aKTUBHOTO CUTHAIA HA AUCKPETHOM BXO/I€
«la3. 3awy. mp-pa» 3aropaercsi cBeroanon «I 37 cuenany ¢ MOSABICHUEM HaIUCH «Bxoo cuen. I3y
Ha WHIUKATOPE, a TakKe cpadaThiBaeT CUTHAIW3alMs ycTpoiicTBa. KpoMe yka3zaHHOTO, CBETOINOM
«I3T cuenany 3aropaercs NpHU IMOSBICHUM CUTHaja Ha MPOrPaMMHUPYEMOM TUCKPETHOM BXOJE,
(GYHKITUS KOTOPOTO 3a/1aeTCs KaK CUTHAJIM3aIUs ra30BOi 3amuThl Tpanchopmaropa («Cuel az3a-
wTp-par). Ykazannas curdanuzauus I'3T npennaznauena s ”HGOPMUPOBAaHUS O cpabaTbIBAHUU
curHanbpHoM ctynenu ['3T.

1.2.6.3 Onepatuusiii BeiBog I'3 PITH ocymectBisiercst ot kHonku «/ 3 PITH» Ha nH1IEBOM
MaHEeIH WM OT MPOrPaMMHUPYEMOTO JTUCKPETHOTO BX0/a, GYHKIHUS U KOTOPOTO 33JaeTCsl yCTaB-
Ko «Bxoowvl — Bxoo N — @yuk — Bvieoo '3 PIIH».

1.2.7 TexHomoruueckas 3anura TpaHcpopmaropa

1.2.7.1 B ycTpoHiCTBe MperycMaTpUBaeTCs BXOJI OTKIIOYEHHUS OT TEXHOJIOTHYECKON 3aUThI
Tpancopmaropa. BHemHuii curnan cpabaTbiBaHUsI TEXHOJIOTMUYECKON 3alUTHI TpaHchopMaTopa
3aBOJUTCS Ha OJMH W3 IPOrPaMMHUPYEMBIX IJUCKPETHBIX BXOJOB, (PYHKIHS KOTOpPOTO 3aJaeTcs
ycTaBKO# «Bxoowvt — Bxoo N — @ynx — Texnonoe.3awy». CpabaTbIBaHUE TEXHOJOTHUYECKOW 3aIIUThI
tpancopmaropa ¢ aeiictBueMm Ha pene «Omxn. 1», «Omxn.2y u « Omki.3» MPOUCXOTUT O€3 BHI-
JIEP’KKUA BPEMEHH.

IIpu cpabaThiBaHNM yKa3aHHOMW 3aIUThI BBIIAETCS COOTBETCTBYIOLIEE COOOIIEHUE HA NH/U-
Katop u cpabateiBaet pene « Cucnanuzayusy.

1.2.7.2 Curnan cpabaTbIBaHHs BHEIIHEW CUTHAIM3AINH TyCKa TEXHOJIOTUYECKOM 3aIIUTHI B
cilydae HeOOXOAMMOCTH 3aBOJUTCS HA OJIMH M3 MPOTPAMMHUPYEMBIX TUCKPETHBIX BXOJIOB, (DYHKIIUS
KOTOPOro 3aJaeTcs yCTaBKOM «Bxoodwvi — Bxoo N — @ynx — CuellyckaTex3aw». Ilpu nosBieHun
CUTHaJIa Ha YKa3aHHOM BXOJie cpabaTeiBaeT pene « CueHanuzayusny, 3aropaeTcsi CBETOANOA « Breuwu-
HA51 HEUCNPABHOCHIbY W TIOSIBIISICTCS] HAJIUCh HAa UHIUKATope «Ilyck mexw.3auy. ».
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1.2.8 PesepBupoBaHuE MPHU OTKA3€ BHIKIIOYATEIIS

1.2.8.1 ®yukuus YPOB BH BbimonHeHa Ha OCHOBE MHIAMBUAYalbHOrO MpuHIMNa. MHau-
BunyansHelii YPOB BH nogpasymeBaer ycTaHOBKY HE3aBHCHMOIO YCTPOMCTBa Ha KaXJIOM BbI-
KJIroyarese cropousl BH.

B cinydyae HeoOXoaumocTH, MMEETCs BO3MOXKHOCTb HCIOJIb30BaHUS JTAHHOTO YCTpPOMCTBa
3alUThI B IeHTpanu3oBaHHoU cxeme YPOB BH.

1.2.8.2 ®yukuus YPOB BH BBoauTcs B IEHCTBUE C MOMOIIBIO yCTaBKU «DPyHKYuUA» B
rpynne «YPOBY.

1.2.8.3 Ilyck YPOB npoucxomut npu cpadareBannu JI3T umu MT3 BH, nu6o npu cpaba-
teiBaHuu ['3T, I'3 PIIH, TexHomormdeckoil 3amuThl WIM OTKIIOUEHHUS IO JUCKPETHOMY BXOIY
«Bxo0 YPOB», nubo mnpu NOSBIEHUU CUTHAJIOB Ha OJHOM U3 MPOTPaMMHUPYEMBIX IUCKPETHBIX
BX0JI0B «/lyck YPOBY, KOTOpbIii 3a51aeTcs ycTaBKOH «Bxoosl — Bxoo N — @yuk — Ilyck YPOB». Ha
JTaHHbIE BXO/bl OOBIYHO MOJAIOTCS CUTHAMBI OT APYTUX 3alIUT npucoeaunenus, 3111

Taxoke Bo3moxeH myck YPOB BH mpu cpabateiBaHnu yCTpOiCTBa Ha OTKJIFOUYEHHUE 10 OJ1-
HOMY U3 JAMCKPETHBIX CUTHAJIOB «BHewnee omkatoueHuey. ITa BOSMOKHOCTb 3a/1a€TCSl yCTaBKaMU
«llyck YPOB» B rpynnax yctaBok «Bxoowul — Bxoo Ny. [IpenycMaTpuBaeTcst BO3MOKHOCTb 3aaHUs
nycka YPOB i kaxa0oro u3 nporpaMMHUpyEMbIX JUCKPETHBIX BXO/0B, BBITOJHSAIOMUX (QYHKIUIO
«Bunewnee omxknouenuey, OTACIBHO.

1.2.8.4 Ilpu nocTymjeHuu cUrHaja IyCKa M BBINOJIHEHUH BCeX MyCKOBbIX ycioBuil YPOB
BH cpabatpiBaeT ¢ 3aaHHON BBIIEPKKON BpEMEHH, ompenessieMon ycraBkoi «Typos, C». Ilpu
cpabareiBanun YPOB BH Bo3zeiicTByeT Ha BbIXOJHOE pesie GOpMUPOBaHMS KOMaHAbI Ha OTKIIIO-
YeHHUE CMEXKHBIX BhIKIIoUaTeneit (peie « VPOBY).

1.2.8.5 ns xoHTposs akTa OTKIIOYEHHS BBIKIIOYATENs (10 MCUE3HOBEHHIO TOKA BO BCEX
¢azax) nperycMOTpeH crenuanbHblii TokoBbIi opran YPOB BH, KoTopblif KOHTpOIHpYeT BelIu4H-
Hbl (ha3HbIX TOKOB Ha ctopoHe BH. Toxossiit opran YPOB BH cpabatsiBaer, eciu X0oTs Obl OAMH
u3 (Ga3HBIX TOKOB MPEBBIIIAET NOPOT cpabaTbIBaHUs, 3aJaHHbIN ycTaBKoil «lypos/Inom.en» B rpyn-
ne «YPOB».

CpabateiBanue YPOB B03M0XHO TOJIBKO TP CPaOOTAaHHOM OpraHe TOKa.

1.2.8.6 C nomouipbio ycTaBOK MMEETCSI BO3MOXKHOCTh 331aHUsI OTHOW U3 CTaHAAPTHBIX CXEM
YPOB: ¢ aBTOMaTH4YeCcKOi NMPOBEPKON UCIIPAaBHOCTHU BBIKIIOYATENS UM C TyOJIMPOBAHHBIM IIyCKOM
OT 3aIlIUT C UCIOJIB30BAHUEM CUTHaJa OT pedie nosiokeHus PIIB.

1.2.8.7 Jlnsn wucnonssoBarmsi CXEMBI C ABTOMATHMYECKOM ITPOBEPKOW MUC-
IMPABHOCTU BBIKJIFOYATEJIA HeoOxoauMo 3adaTh CIEIYIONINE 3HAYEHUS YCTaBOK: «Kow-
mponv PIIB — Omxkny, «/leticmsue na cedoss — Bxay». B 3TOM cilydae 1pH MOSBICHUN TTyCKa CXEMBbI
YPOB BH BbigaeTcsi kOMaH/a Ha OTKJIIOUYEHHUE «CBOErO» BBHIKIIOUATENS. YKa3aHHOE MOBTOPHOE
OTKJIIOUEHHUE MPEAOTBpAIlacT JokHOEe U u3nuiHee nerictBue YPOB BH Ha oTkimtouenue Ipyrux
3JIEMEHTOB OJlarozaps Bo3BpaTy TokoBoro oprana YPOB BH, koHTponupytoliero myckoByto Lemb.

Nmeercst BOBMOXHOCTh 33J1aTh KOHTPOJIb cpabaTbiBaHus TokoBoro oprana YPOB BH mpu
JIEUCTBUM Ha OTKJIIOUEHUE «CBOET0» BBIKIIOYATeNs. J{Jis 3TOro Heo0XoIMMo 3aaTh yCTaBKy «KoH-
mpons no | — Bxa» B rpynme «YPOBY.

1.2.8.8 [nsa ucnonp3oBanuss CXEMbI C AYBJIIMPOBAHHBIM ITYCKOM OT 3AIIUT
HEO0OXOIMMO 3a/1aTh CJICAYIOIINE 3HAUCHUS yCTaBOK: «Konumponw PIIB — By, «/leticmseue na ce-
051 — OmKy.

B stom ciywae myck YPOB BH wuner ¢ gononanutensHbiM KOHTpoJieM curHana PIIB BH,
KOTOPBIH 3aBOJUTCS Ha CHELMAIbHbIN porpaMMHUpyeMblil TUCKpeTHbIN BXxox « PIIB BH», dyHkuus
KOTOpOro 3aJaercsl yCTaBKOH «Bxoowvr — Bxoo N — ®yux — PIIB BH». OTcyTCTBHE CHUTHaia
Ha YKa3aHHOM BXOJI€ TOBOPUT O TOM, YTO OH LIYHTUPOBAH KOHTAKTaMU BBIXOJHBIX pEJi€ 3alluT,
JEHUCTBYIOIIMX Ha OTKIIIOUYEHHE BRIKIIOUaTeNs. B atom cinyudae myck YPOB BH pasperen.
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1.2.8.9 Mlns omeparuBHOTO BBIBOMA U3 AckicTBUs ¢yHkunn YPOB BH npennasznauens! npo-
IrpaMMHPYEMBbIH TUCKPETHBIH BX0X «Bwuisoo YPOBy, 3anaBaeMblil ycTaBkol «Bxoovt — Bxoo N —
@yuk — Bvi6oo YPOB», a Takxke kHonka « YPOB» Ha TuIeBOi NaHeNIu yCTpoiicTBa.

BbiBog YPOB o1 '\
KHomkv unu no JIC  /

yck oT BHYTP.
3awmT
Myck oT Anckp.
«Konmponw
PIIB»

«Dynryus
VPOB»

curHanos

|7A| Cpab. YPOB

TypoB
Bxog PIMB (1HB) Brn :
«1»
Omxn
Pene | A | 1
NO|[ Toka |[B | Cpab. PT YPOB
YPOB |cC
«/eticms. Ha
cebsi»
! Cpab. YPOB
| — 20mc
Bkn__|
«1l» g
Omkn
BbiBog YPOB

Pucynok 9 — @ynknuroHansHO-I0THYecKas cxema 01oka YPOB

1.2.8.10 /Ins TpaHchopMaToOpoB ¢ BBICIIMNM HampsbkeHHeM 35 kB mpemycmarpuBaercs
ynpomieHHas cxema YPOB BH, T.e. 6e3 BHemHero mycka u 6e3 ayOonupoBaHHOTO Tycka. [lepexon
Ha YIPOLIEHHYIO CXEMY OCYLIECTBIIETCS 3aJaHUEM CIEAYIOLIUMX YCTaBOK B TIPYIIE YCTAaBOK
«YPOBy. «@ynxyus — Bkny, «Konmpoaw PIIB — Omxny, «/leticms.na cebss — Omxay. Kpome 3TOT0O
UCKJTFOYAIOTCS POTpaMMHUpPyeMble TUCKPETHBIE BXObI ¢ dyHKuuei «/Iyck YPOB».

1.2.8.11 B ycTpolicTBe TpeaycMaTpuBaeTCs BXOJIHOW ITUCKPETHBIA CUTHAN «Bxo0 YPOBy,
KOTOPBI OOBIYHO MOCTYIAET OT YCTPOUCTB 3alUThl BBOJOB (Hampumep «Cupuyc-2-By»), U BBI3bI-
BaeT HeMelJIeHHOe cpabatbiBanue pene «Omia. I», «Omka. 2» n «Omka. 3». BBUIy BBICOKOH OT-
BETCTBEHHOCTH, JIJISi CHIIKEHHUS BEPOATHOCTU JIOKHBIX CpaOaThIBaHUM, BBEJEH JOMOJHUTEIHHBIN
KOHTPOJIb 1O TOKY. Takum 00pa3zoM, OTKIIIOUEHHE BBOJIHOTO BBIKIIOYaTelNs cTopoHbl BH nmpou3soii-
JIET TOJIBKO IIPU MOCTYIUIEHWH Ha BXOJ yCTPOMCTBA JUCKPETHOIO cUrHana «Bxoo YPOB» u Hanu-
YU TOKA, MPEeBBIMIaomero yctaBky « YPOB — l[ypos/Inom.en».

NMmeeTcst BO3MOXKHOCTb OTKIIOYUTH KOHTPOJIb IO TOKY 3a/JIaHHEM COOTBETCTBYIOLIEH yCTaB-
ku «YPOB — Koumponaws no | — Omkay.

1.2.8.12 ITapamerpsr YPOB npuBenenst B Tabmauie 11.

Tabmmma 11
HaumeHoBaHue mapamerpa 3Hauenne
1  /lmanasoH ycTaBKH 10 TOKY «lypoe/lnom.eny: (110 OTHOIIEHUIO K | oM 811, O.€. 0,04 - 1,00
(HpI/I IHOM.BH =5 A, A) (0,20 — 5,00)
(HpI/I IHOM.BH =1 A, A) (0,04 — 1,00)
2  Jluama3oH yCTaBKH IO BpeMeHU «1ypos», ¢ 0,10-19,00
3  JIuCKpeTHOCTh YCTaBOK:
o TOKy, A 0,01
110 BPEMEHH, C 0,01
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[Tponomxkenne Tadmauis 11

HaumeHoBaHue napamerpa 3HaueHnune
4 OcHOBHas MOTPENIHOCTb CpabaThIBAHUS:
10 TOKY, OT YCTaBKH, %o +5
110 BPEMECHHU:
BbIJIEpKKa Ooiee 1 ¢, oT ycraBku, % +3
BbI/IEpKKa MeHee 1 ¢, MC 125
5 Koadodunment BozBpara TokoBoro oprana YPOB BH 0,95-0,92
6 Bpewms cpabGaTsiBanus TokoBoro oprana YPOB BH, mc, He 6oi1ee 30
7 Bpewms Bo3Bpara TokoBoro oprana YPOB BH, mc, He Oosiee 40

1.2.9 3ammra oT meperpy3ku

1.2.9.1 Kontponupyet Tpu (a3bl TOka B 00MOTKax TpaHchopmaropa.

1.2.9.2 JIns KOHTpOJISL MEperpy3Kd ABYXOOMOTOYHOTO TpaHChOpMaTropa JOCTATOYHO Clie-
JMThH 32 TOKaMH B OJTHOW M3 ero oOMoToK. /{5 yno6cTBa Mob30BaHUs MOKHO BBOJUTH KOHTPOJIb
TOKOB Kak B oOMoTKe cTtopoHsl BH Tpanchopmatopa, Tak u B oomMoTke croponsl HH. YcraBku mo
TOKY INEPerpy3Ku 3aJaroTcs OTAEIBHO JJIS BBICHIETO M HU3IIETO HanpspKeHUi. OTKIIOYeHue KOH-
TPOJISI IEPETPY3KU MPOUZBOAUTCS C MOMONIBIO YCTaBOK «[lepeepyska — @ynkyusi BH» n «llepe-
epysxka — Oyuxkyusa HH».

Ecnu tpanchopmarop umeer pacuierieHHyro oomotrky HH, To KOHTpoab neperpys3ku Aod-
KEH TPOU3BOAUTHCS YCTPONUCTBAMU 3alIUTHl BBOJOB, YCTAHOBICHHBIMU Ha BBIKIIOYATEISX CTOPO-
uel HH (manpumep, «Cupuyc-2-By).

1.2.9.3 B cny4ae, ecnu B TEUCHHE BPEMEHH, 33]1aBaeMOTr0 ycTaBkou «Ilepeepyska — Tnepe-
2py3Ku, ¢», XOTs1 ObI OIMH U3 TOKOB MPEBBIMIACT 3a/JaHHYIO YCTAaBKY, TO 3aropaeTcs CBEeToauox «/le-
peepy3ka» W TOSBISETCS HAANUCh Ha MHAUKATOPE C pacHiM(poBKON CTOPOHBI, HA KOTOPOM MpO-
n3o0IIa neperpyska. Takke 3aMbIKAIOTCS KOHTAKTHI pene « CueHanuzayusy» M 3aropaeTcsi CBETOIH-
OJl « BHewnsisi HeucnpagHocmsy», 9TO CUTHAIA3UPYET O BOSHUKHOBEHHUH BHEIIHEH HEUCIIPABHOCTH.

1.2.9.4 Cseronuon «llepecpyska» paboTaeT B ClesIIeM pexuMe (racHeT MpH BO3BpaTe
TOKOBOTO OpTraHa).

1.2.9.5 TNapameTpsl ieperpy3Ku MpuBeaeHbI B Tabmmme 12.

Tabmuma 12
HaumeHoBaHue napamerpa 3HaveHne
1 JImama3oH ycTaBOK MO TOKY:
JUTSL yCTaBKU «I6H/IHoM.6H» (110 OTHOIICHUIO K | yor r), 0.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
JUTSt yCTaBKU «Inu/IHom.nuy (110 OTHOIIEHUTO K | oy pr), 0.€. 0,08 — 4,00
(HpI/I IHOM.HH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.HH =1 A, A) (0,08 — 4,00)
2  JIUCKPETHOCTh YCTABOK IO TOKY, A 0,01
3 JlmamasoH yCTaBKH IO BpeMEHU « T jzeperpy3ku, €Y, C 0,10 — 99,99
4 ]JIucKpeTHOCTh YCTaBOK IO BPEMEHH, C 0,01
5  OcHOBHas MOTPENIHOCTH CPabaTHIBAHUS:
10 TOKY, OT YCTaBKH, % +5
10 BPEMEHHU:
BbIJIEpKKa Ooiee 1 ¢, oT ycraBkH, % +3
BbIIEpKKa MeHee | ¢, Mc +25
6 Kosddumment Bo3Bpara 1o Toky 0,95-0,92
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1.2.10 Ympasienue o6ayBoM TpaHchopMaropa

1.2.10.1 [Jannas ¢yHKIUS HWCMONB3YeTCS Ui YIPaBJICHUS OOJYBOM TIPU YCTaHOBKE
yCTPOMCTBA Ha TpaHCcPopMaTOpaxX C CUCTEMOW OXJIXKACHHS BUIa «JI» (C MPUHYIUTEIBHON IUPKY-
JSAIUe BO3AyXa M €CTECTBEHHOW HUpKysuuend macna), «JL» (c mpuHyIuTenbHON HUPKYISIHeH
BO3/lyXa U Maclia ¢ HeHanpaBieHHbIM oTokoM Macia) u « HAL» (¢ npunyauTenbHON HUPKYIISIIH-
el Bo3/lyxa 1 Macia ¢ HalpaBJIEHHBIM IIOTOKOM MacJa).

[IpuBenenHas (QyHKUUS TEpMUHANIA peaii30BaHa JJisi IPUMEHEHHUS Ha CUJIOBBIX TpaHCQop-
MaTopax, rje mKad aBTOMaTUKU YIIpaBiIeHUs 00yBOM HEUCIPABEH UM HAXOAUTCS B PEMOHTE.

1.2.10.2 CornacHo I'OCT P 52719 aBTOMaTHuYeCKO€ yNpaBIEHUE CHUCTEMOH OXJIaKICHHS
Buja «/I» nomxHo obecneunBaTh:

— BKJIIOYEHME DJIEKTPOJBUTATENEH BEHTWIATOPOB IIPU AOCTMXKEHUH TEMIIEPATypbl BEPXHUX
coes macna 55°C wm MpU JTOCTHKEHHH TOKa, paBHOro 1,05 HOMHHAIBLHOIO, - HE3aBUCHUMO OT
TEMIIEPATYPbI BEPXHUX CIIOEB MacCIa;

— OTKJIFOYEHHUE 3JIEKTPOJBUTATENCi BEHTHWIATOPOB IPU CHUKEHUHM TEMIIEPaTypbl BEPXHUX
croes macyia 10 50°C, eciu ipu 5TOM TOK Harpy3ku Menee 1,05 HOMHHATBHOTO.

ABTOMaTHYECKOE yIpaBjieHUEe cucteM oxyaxaeHus BuaoB «AL» u «HL» momkHo obec-
[IeYMBaTh PabOTY 3JIEKTPOJBUTATENEeH BEHTHIIATOPOB U 3JIEKTPOHACOCOB JJISI CUCTEMBbI OXJIaXKICHUS
Buaa «IL{» u anextpoaBUraTeneii BEeHTHISITOPOB ISl CUCTEMBI oxytaxkaeHus suaa « HJL» rpynna-
MHU:

— TIEPBOM — B PEXKHUME XOJOCTOr0 X0/4a WIH Mpu Harpy3ke He 6omee 40% HOMUHAIBHOTO TO-
Ka;

— MepBOM U BTOpPOM — Ipu Harpy3ke Tpancopmaropa 6osee 40% HOMUHATIBLHOTO TOKA;

— NepBOH, BTOPOIl U TpeThell — npu Harpyske TpaHchopmaTopa 6oaee 75% HOMUHAIBHOTO
TOKa.

DNEKTPOABUTATEIN BEHTUISATOPOB CHUCTEMBI oxjaxaeHus Buga «AL» m «H/AL» nomxHb
paboTath TOJBKO TIPH TEMIIEpaType BEPXHHUX CIIOEB Macia B O6ake Oosee 40°C TpYIIIaMH B 3aBUCH-
MOCTH OT Harpy3ku Tpancdopmaropa.

1.2.10.3 Ha ocHOBaHWM BBIINICYKa3aHHBIX TPEOOBAHUI K BBHITIOJHEHUIO aBTOMATHKH OXJia-
XKAeHUs: BUaa «J», myck o0ayBa OCyIIECTBIISIETCS TIO BYM KPUTEPHUSIM — MO MPEBBIIMICHUIO TOKOM
3a/laHHOM YCTaBKU WJIM MO MPEBBIIICHUIO TEMIEPATyphl BEPXHUX CJIOEB Macia 3aJlaHHOTO MOpora.
Wudopmanus o temmnepaType MOCTYMaeT B TEPMHHAN B BHJE JUCKPETHBIX CHTHAJIOB OT JaTYMKa
TEMIEPATypHhI.

B paccmaTpuBaeMyto cxemy aBTOMAaTHKHU OoXJIaxkaeHus Buaa «JI» (cm. pucyHok 10) Bkrode-
HBI JIBa cWTHaja oT AaTdukoB Temneparypsl ([T) Bepxaux cinoer macna: [T cpabareBanus u AT
Bo3Bpara. T cpabarbiBanus no cpaBHeHuro ¢ J{T Bo3Bpara umeer Oosee rpy0yro YCTaBKy 1O TEM-
nepatrype M BbI3bIBaeT (hopMHpOBaHHE CUTHaja cpabaThIBaHMs MporpaMMupyeMoro pene «(060y8
JI». Jlis BBO/Ia KOHTPOJISI TaTYUKOB TEMIIEpaTypbl HEOOXOAUMO 3a/1aTh yCTaBKy «(000y8 — Komu-
mpoav J{T — Bxny. CurHanbsl JaTYMKOB TeMIIEpaTypbl cpabaThiBaHHs UM BO3BpaTa, 3aBeJCHHbIC Ha
MPOrpaMMHPYEMBIE BXOJIbI YCTPOIMCTBa, 3a1atotes kak GyHkuuu «/[T cpab.» n «/T 6036p.» B Tpy-
e YCTaBOK «Bx00vi — Bxo0 N — @yux» coorBeTcTBeHHO. [Iporpammupyemoe pene «0Q60ys J» 3a-
naetcsi ycraBko «Pene — Pene N — Touka — O60y8 []».

BBenenue B paboTy aBTOMATHKH OXJIAXkIECHUS BUAa «J[» Takke ocylIecTBIsSETCS 3a/aHueM
ycTaBok «060y8 — @ynxyusi BH-1 — Bxay u «060y6 — @yukyus HH — Bxa». B ciydae mpeBbliie-
HUS TOKOM OJIHOM M3 3THUX YCTaBOK, (POPMUPYETCS BBIXOIHOU curHai «060yas ».

BrImonHeHne yciioBusl IO TOKY WJIM HAXOXJICHUE JAaTYMKOB TEMIIEPATyphl B CPabOTaHHOM
COCTOSTHUM B T€UEHHE BPEMEHU 33/1aBaeMoro ycraBkoi «060ys — Tob6dysea /I, ¢», IPUBOIUT K Cpa-
0aThIBaHUIO TPOTpaMMUpyeMoro peine «060ye /[» u 3aropanuio cBetoauona «O60ys» Ha JINIEBOU
MaHeJH YCTPOICTBa, pabOTAIOIETO B CIAESASIIEM PEKUME.

[Tpr HEOOXOIMMOCTH MOXKHO KOHTPOJHPOBATh HECKOJIBKO NATYUKOB TEMIIEpATypbI, BOC-
MOJIb30BABIIKCh TPOrPAaMMHUPYEMBIMH BXOJaMU YCTpOWCTBa (Hampumep, eciu HeoOXOIUM KOH-
TPOJb TEMIIEPATYpPbl OOMOTKH).
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1.2.10.4 [ns opranusanuy aBTOMaTHKU oxyiaxacHus Buma «1» u «H/L» B ycrpolicTBe
IIpeyCMaTpUBAIOTCS TPU CTyNEeHU o0ayBa. B kaxoil U3 cryneHeil npemxycMaTpuBaeTcsi BO3MOXK-
HOCTh KOHTpOJISI cpabaThIBaHHs JaTUYWKa TEMIEpPATyphbl, KOTOpas 3amaercs ycraBkod «(060yg —
Konmpons J[T».

[To anamoruu ¢ cucTteMoi aBTOMAaTHKU BHJA «J[» peann3oBaHbl JaTUMKU TEMIEpaTypbl Ha
cpabaTbiBaHME M Ha Bo3BpaT. Kak npaBuiio, ructepesnuc CoCTaBisieT 5 rpaaycoB.

CpabatpiBaHME CTYNEHU MPOMCXOAUT INpPHU yAEpKaHUM CUTHaja cpabaThIBaHHUS TOKOBOI'O
oprasa, KOHTpoJMpytouiero Tok cropousl BH, u curnana ot «/[7T cpa6.» Ha BpeMs, IPEBbIILIAIOIIEE
coOCTBEHHOE BpeMsl cpabaThIBaHMsI CTYNEHU. Y CTaBKH IO TOKY U 10 BPEMEHH 3a/1al0TCs OTIEIBHO
JUISL K&KJOU CTYTIEHH.

BBon crymnenel B paboTy OCymIECTBIISIETCS 3aaHueM YCTaBOK «000ys — @yuxkyus BH-1 —
Bray (mubo «060ye — @ynxkyus HH — Brn»), «060ye — @yukyusa BH-2 — Bxa» u «060y8 — @yHK-
yust BH-3 — Bxay. BBoJ KOHTpOJISI TEMITEpaTyphl BEPXHHUX CIIOEB Macja OCYIIEeCTBISCTCS YCTaBKON
«060ys — Konmponwv J{T». YcTaBKa sBIseTCA €AMHOM U IEHCTBYET Ha BCE CTYNEHHU 001yBa.

Curnainel 1aTYMKOB TeMIIEpaTypbl cpabaThiBaHUS U BO3BpaTa, 3aBEJACHHbBIC HA MPOTrPAMMHU-
pyeMble BXOJbl YCTpOIicTBa, 3a1atoTcst Kak GyHkuuu «/J71 cpad.» n «/[T 6036p.» B rpylIe yCTaBOK
«Bx00b1 — Bxoo N — @ynK» COOTBETCTBEHHO.

[Tpu cpabaTbiBaHUM KaX/10i CTyIEHU UMEETCSI BO3MOXKHOCTb BO3/ICHCTBOBATh HA OTAEIbHOE
porpaMMupyemoe pese. s 3Toro Heo0XouMo 334aTh COOTBETCTBYIOLUIMMH YCTaBKaMH B TPYIIIE
yctaBok «Pene — Pene N — Touka» (GyHKIMH TpeX HNpOrpaMMupyembix peie «060ys I», «060ye
2» 1 «0O060ys I».

1.2.10.5 KoHTposib TOKa OCyIIecTBIsIeTCs B TpeX (hazax aAByX cTopoH TpaHcopmaropa (BH
u HH) npu ucnonb3oBanuu cucteMsl oxJaxaeHus Tpaic@opmaTopa Buaa «I» u B Tpex (paszax cro-
ponsl BH npu npumeHennu cucremsl oxyaxaeHus TpanchopmaTopoB Buaa « ALy u « HIAL».

1.2.10.6 ITapametps! 06/1yBa npuBeaeHBI B Tabmue 13.

Tabmuma 13
HaumeHoBaHue mapamerpa 3nauenue
1 /lmama3oH yCTaBOK I1O TOKY:
VTS YCTaBKU «l6w-1/IHom.6ém» (110 OTHOMICHHIO K | yon aH), O.€. 0,08 — 4,00
(mpu lgovrca =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.CH =1 A, A) (0,08 — 4,00)
JUTSl YCTaBKU «[HH/IHOM.HH» (TIO OTHOWIEHUIO K |yop yr), O.€. 0,08 — 4,00
(HpI/I IHOM.HH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.HH =1 A, A) (0,08 — 4,00)
VTS YCTaBKU «l6H-2/Inom. 61y (110 OTHOIICHHIO K | yon aH), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
JUTSl YCTaBKH «l6H-3/[HoMm.6H» (110 OTHOWEHUIO K | you sr), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
2  JIMCKpPETHOCTh YCTAaBOK IO TOKY, A 0,01
3 Jluama3oH yCTaBOK I10 BPEMEHH:
s yetaBku « Toodyea /], c», ¢ 0,10 — 99,99
g yctaBku « Too6odyseal, c», c 0,10 - 99,99
I yeTaBku « To60ysa, c», ¢ 0,10 — 99,99
i yctaBku « To60ysea3, c», C 0,10 - 99,99
4 JINCKpETHOCTh YCTaBOK IO BPEMEHH, C 0,01
5 OcHOBHas MOTPEIIHOCTh CPAOATHIBAHUS:
10 TOKY, OT YCTaBKH, % 5
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[Tpogomxenne Tadumib 13

HaumeHoBaHue napamerpa 3HaveHne
10 BPEMCHHU:
BbIIIEpKKa Oouee 1 ¢, oT ycraBku, % 13
BbIIEpKKa MeHee 1 ¢, Mc +25
6 KoaddummenT Bo3Bpara o ToKy, He MEHEe 0,95-0,92

1.2.10.7 Ha pucysnke 10 uzo0paxkeHa (hyHKIIMOHAIBHO JIOrHYecKasi cxema o01yBa.

To6aye [

Ob6ays 1

Cucrema oxnaxaeHusa [

Tob6aysl

Cuctema oxnaxagenuns AU, HOL

Tob6ays2

0O6ay.-2

Cuctema oxnaxagenus L, HOLL

i Omxn
no 060ys BH-1 Bran
1
«Dynxyus HH-1»
j Omxn
no 060ys HH Bron
«Konumpone J{T»
OT cpab. T
| P sl B
1 R «0» 1
| AT Bo3Bp. Omin
«Konmponw J]T»
Brn
«1» 7
Omkxn
i O,
no 060ye BH-2 B'ZT &
Bk 3
«1»
Omin
«Dynxyust BH-3»
Mo |  oocoye BH-3 Omicy &
Bkn
«Konmponw JIT»

Bkn

1
«1»
Omkn

To6ays3

06aye-3

Cuctema oxnaxgenus AU, HOLL

Pucynok 10 — ®yHKIIMOHAIEHO-JIOTHYECKAs CXeMa 0JIOKa aBTOMATHKH YIPABIICHUS CHCTEMBI
OXJTaKJeHHs cuiioBoro Tpancdopmaropa Buna «JI», «1L» u « HIAL»

1.2.11 Bbrnokuposka PITH

1.2.11.1 KouTposnupytotcst TpH (ha3HbIX TOKa BBICHIEH CTOPOHBI TpaHCHOpMATOpa.

1.2.11.2 B cnyuae, ecinu B Teuenue 10 cexkyHI XoTs Obl 0JluH M3 TOKOB cTopoHbl BH mpe-
BBIIIAET 3aIaHHYI0 YCTaBKY «biroxuposka PIIH — |/Inom.en», TO hopMupyeTcst CUTHaII cpadaThIBa-
Hus 6nokupoBku PITH Ha nporpammupyemoe pene «binokupoexa PIIH» v MOsBIseTCs HaNUCh HA
uHaukarope «broxkuposka PIIHy. Takke 3aMbIKalOTCS KOHTAKTHI petie « CueHanuzayusy M 3aropa-
€TCsl CBETOANO, «BHewHAs HeucnpasHocmoy», YT0 CUTHAIU3UPYET BOSHUKHOBEHUE BHEILIHEH HEHC-
IIPaBHOCTH.

BeiBog GmoxupoBku PITH u3 paGoTel ocymiecTBisieTcst 3afjaHUeM YCTaBKH «biokupoexa
PIIH — @ynkyus — Omxny.

Jns 3ananus GyHkuun «brnokuposxka PITH» nporpaMMHpyeMoro peje HeoOX0IUMO BBICTa-
BUTH yCTaBKY «Pene — Pene N —Touxa — bnok. PITH».

1.2.11.3 ITapamerps! pynkiuu 6mokupoBku PITH npusenens: B Tabmauie 14.
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Tabmura 14

HaumeHoBaHmne nmapamerpa 3HaueHue
1  JImama3on ycraBku 1o ToKy «l/lnom.en»: (o oTHOIICHHIO K |00 817), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
2  JIMCKpPETHOCTh YCTaBOK IO TOKY, A 0,01
3 OcHOBHas MOTPENUIHOCTh cpabaThIBaHUS:
10 TOKY, OT YCTaBKH, % +5
10 BPEMCHHU:
BbIIIEpKKa Oostee 1 ¢, oT ycTtaBkH, % +3
BbIIEpKKa MeHee 1 ¢, Mc 125
4 KoaddunueHt Bo3Bpata 1Mo TOKY 0,95-0,92

1.2.12 Bxoapl ¢ mporpaMMHupyeMoii (yHKIHEH

1.2.12.1 Jinsg yBenuueHUss BO3MOXKHOCTEH yCTpOWMCTBa B HEM HMEIOTCS IIECTHAANATH JI0-
MOJTHUTEINIbHBIX JIUCKPETHBIX BXOJOB «Bx00 I»...«Bxo0 16», KaXJ10My U3 KOTOPBIX IIPUCBAUBACTCS
dbyHKkIMs, 3a7aBaeMasi yCTaBKOW «Bxoovl — Bxoo N — @yuky. CiucoOK BO3MOXKHBIX (YHKIIHHA MPO-
rpaMMHpPYEMBIX BXOAO0B IIpuBeieH B [Ipunoxenuu b.

CBoiicTBa Ka)KJI0T0 BXOJIa 3a/1al0TCSA OTIEJIBHO C MOMOIIBI0 YCTaBOK B COOTBETCTBYIOIIMX
rpymIax ycTaBoK « Bxoosi — Bxoo Ny.

1.2.12.2 JIynst KaXI0TO BXOJ1a MOXKET OBITh 3a7]aH aKTUBHBIN YPOBEHB («1» — aKTUBHBIN ypo-
BEHb NPY HAIWYHH HAINIPSDKEHHS Ha BXOJe, «0» — aKTHBHBIA YPOBEHB NIPU OTCYTCTBHUE HATIPSHKCHHUS
Ha BXOJIE).

1.2.12.3 Nmeercs BO3MOXXHOCTh BBECTH IS KaXIOTO BXOJA 33JeP)KKy Ha cpabaThiBaHUE U
BO3BpaT C IMOMOIIBIO YyCTaBOK «Tcpab, c» m «T6038p, ¢» COOTBETCTBEHHO. 3HAUCHHS YCTaBK
«Tcpab, c» nexar B nmuanaszoHe ot 0,02 mo 99,99 c. mamazon ycraBku «76036p, ¢» ot 0,00 mo
99,99 c.

1.2.12.4 Tlpu BeiOpanHO# (PYHKIIMN BXOJa — «BHewnee omkaouenue» peayCMaTpuBacTCs
BO3MOKHOCTh C MOMOIIBIO TOMOJHUTEIBHBIX YCTABOK 33/1aTh KOHTPOJIb BXOJIHOTO CUTHAJa MO TOKY
croponsl BH nnu HH, Beimauy curnana nycka YPOB npu oTKIIIOU€HUHN MO 33IaHHOMY JUCKPETHO-
My BXO]ly, a TaK)XK€ Ha3BaHHE BXOJIa.

KoHTponb Mo TOKy MCHONB3yeTCs IJis YBETUYEHUS HAJIEKHOCTH U OTCTPOMKHU OT JIOKHBIX
cpabaTheiBaHUi. BBenieHre B paboTy KOHTPOJIS 10 TOKY Ka)KJOW CTOPOHBI 3a/1a€TCsl COOTBETCTBYIO-
MU yctaBkamu «Konmponw leny n «Konmpone |nuy B Tpymnmax ycTaBokK «Bxoost — Bxoo N» u
BBOJIUTCSI OTZIEIBHO JUTSI K&KAOTO BXoJa ¢ pyHKIMEH « Brewnee omkatouenuey.

Jl71a KOHTpoOJIA TOKa B (pa3ax CTOPOH UCHOIB3YIOTCS COOTBETCTBYIOIIUE TOKOBBIE OPTaHBI.
TokoBBIl Opran cpadaThIBaeT, eciu X0Ts Obl 0uH U3 (pa3HBIX TOKOB cTropoHbl BH (cTtoponsr HH)
MIPEBBIIIACT MOPOr cpabaThIBaHUs, 3aJaHHbIN ycTaBKON «len/Inom.en» («lnn/lnom.nu») B rpytme
«Bxoowvt — Obwuer.

Takum oOpa3zom, A OTKIFOYEHUS BhIKToYaTenei cropod BH u HH HeoOxonumo Hanmmuune
CUTHajia BHEIIHETO OTKIIOYEHMS, a TaKKe cpadaTbIBaHUE COOTBETCTBYIOIIETO TOKOBOI'O OpraHa,
JUISE KOTOPOTO BBEJIEHA YCTaBKa «KOHTPOJIA MO TOKy». CpabaTbiBaHUsI TOKOBBIX OpraHoB cTopoH BH
u HH o0venuuens! no ycnosuto « JIN».

B cnyuae 3aganus pexxuma croponsl BH nnn HH «c koHTposiem mo ToKy» mpu OTCYTCTBHH
TOKa COOTBETCTBYIOIIEH CTOPOHBI PUXOJ CUTHANIA HAa BXOA ¢ (pyHKIMEH «BHewnee omKaoueHue»
yepe3 1 ¢ BBI30BET CUTHAIM3AINIO HEUCIIPABHOCTHU IENEi BHEIIHETO OTKIIOYEHUS C COOTBETCTBY-
IoLleN MHIAUKaluel Ha 3kpaHe nuciuied. [Ipu aTom feiicTBre curHaiza Ha OTKIIOYEHHE OJOKUpYeT-
csl, TO €CTh JaKe B Cllydae MOsIBICHUS TOKa B (a3zax, OTKIoYeHHs He OyaeT. brnokupoBka cHUMaeT-
Csl IPU MCUYE3HOBEHUM CUTHAJIa Ha YKa3aHHOM Bxojie. PaboTa Bcex BXOJOB BBINOJIHEHA aOCOIIOTHO
HE3aBHCHMO JAPYT OT ApyTa.
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@OyHKIMOHAIBHO-JIOTUYECKAsl CXEMa BHEUTHETO OTKJIIOYEHMsI TPUBEAeHA Ha pucyHke 11.

Bxoq BHELLH.OTKN.

«Konmponw leny

Omkn

LI —— T
]

&

«Ilyck YPOB»

PT HH i H

Omkn

«Konumponw leny

«1» Bxn
— |

«0»
Omkn

«Konmpono |Hny

«1» Bxn
—
«O»

Omkn

CurHan BO

Pucynoxk 11 — OyHKIIMOHAIBHO-JIOTHYECKASI CXEMa BHEIIIHETO OTKIIFOUCHHSI

®opmupoBaHue curHaia nmycka ¥YPOB npu oTkiIr0YeHHH 10 3aJaHHOMY JUCKPETHOMY BXO-
1y TIPOU3BOJIUTCS IIPU 3aaHHOH ycTaBke «Bxoodwvl — Bxod N — Ilyck YPOB — Bxny. Yka3aHHasl BO3-
MOXKHOCTb 3aJIa€TCSl OTIEIBHO JJIsl KaXKJOTO0 M3 MCIOJIb3YEMbIX MPOrpaMMHUPYEMBIX BXOJIOB C

byHKuMen «BHewnee omxnioueHue.

1.2.12.5 TTapameTpsl TOKOBBIX OpTaHOB MPUBEACHBI B Tabiuie 15.

Tabmuma 15
HaumeHoBaHue mapamerpa 3HaueHune
1 /Inana3oH U3MEHEHHS YCTABOK IO TOKY:
«len/Inom.en» (o otHOMICHHIO K | 700 BH), O.€. 0,04 — 40,00
(HpI/I IHOM.BH = SA) (0,20 — 200,0)
(HpI/I IHOM.BH = lA) (0,04 — 40,00)
«Inn/Inom.nuy (10 OTHOIICHHIO K | oy ), 0.€. 0,04 — 40,00
(mpu lporrrrr = SA) (0,20 — 200,0)
(mput Loy = 1A) (0,04 — 40,00)
2  Jlmama3oH yCTaBOK T10 BPEMEHHU:
«Tcpab, c» 0,02 — 99,99
«Teo38p, c» 0,00 -99,99
3 JIMCKpETHOCTH yCTaBOK:
0 TOKY, A 0,01
10 BPEMEHH, C 0,01
4 OcHOBHasl IOTPEIIHOCTh CPa0aThHIBAHHS:
10 TOKY, OT YCTaBKH, % 5
10 BPEMEHHU:
BbIJIEpKKa Oostee 1 ¢, oT ycraBku, % +3
BbIIEpKKa MeHee 1 ¢, Mc +25
5 Koaddumument Bo3Bpara mo ToKy 0,95-0,92
6 Bpewms cpabatsiBanust 1O, mMc, He Gonee 35

1.2.12.6 [lononHUTEIHHO MOXKHO 3alpOrpaMMHUPOBATh HA3BaHHUE KaXJI0T0 BXO0Jla BHEIIHETO
OTKJIFOUCHUS Y BHENTHETO CHTHaa, BeiBoauMoe Ha JKK WHAMKATOP NPU OTKITFOYCHUN WU CUTHAIIH-
3alli¥ COOTBETCTBEHHO. MIMsI MOYKHO 3a/1aTh 110 JMHHUU CBSI3H, JIMOO C MOMOIIBIO KHOIIOK YIpaBlie-

HUS YCTPOUCTBOM.
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Ucnonw3yrorces cleayromue CHMBOIJIBL: «ABBFI[E)I(BHﬁKHMHOHPCTY@X
UL BBI B0 SAadsr aex3uiikamuonpery pxirammbbrbatos UIN0123456789-/.<> ». Beibop npo-
M3BOAMTCS MOCIJIEA0BATENIbHBIM IIepebopoM cuMBOJIOB. [TocieHuil CHMBOI B CIIUCKE — «IIPOOEID».
MaxkcuManbHasi 1JIMHa UMEHU 14 CUMBOJIOB.

1.2.12.7 Kaxnaplii BXOA MOXKET JEHCTBOBaTh Ha OJOKUPOBKY JIOOOW W3 HMMEIOIIUXCS B
YCTPOMCTBE 3aIlHUT.

Ecnu u1st BXoJa 3a/1aH aKTUBHBIA ypOBEHb «1», TO HaJM4Yue CUTHAjIA Ha BXoJe OJOKUpYeT
paboTy 3aImuUTHI, OTCYTCTBHE — pa3pemiacT.

Ecnu st BXoja 3a/1aH akTUBHBIN ypoBeHb «0», TO HaJlM4Me CUTHajla Ha BXOJE pa3periaer
paboTy 3aIuUTHI, OTCYTCTBHE — OJIOKHPYET.

ITpu BBOZE ycTpoiicTBa B pabOTy HEOOXOJMMO BHUMATEIbHO OTHOCUTHCSA K 3aJJaHUI0 (PYHK-
UM BXOJIOB, TIOCKOJIBKY «3a0BIThIC» W HE IMOJKIIOYCHHBIC OJOKHPYIOIIUE BXOJbI C aKTUBHBIM HY-
JIEBBIM YPOBHEM BBIBOJIAT 3aLUTY U3 PaOOTHI.

[Tpr mcnonap30BaHUU OJOKHPYIOIIMX BXOJOB PEKOMEHIYETCS TOAKIIOYaTh OAMH W3 IPO-
IrPaMMHPYEMBIX CBETOJUOJIOB K TOUKaM «Bu16o0 XXXXX» A HHAMKALUU HAIWYKsI OJOKUpYOLIe-
r'O CHTHAJIA.

[Tpu nelcTBUM HECKOJIBKUX CUTHAJIOB HAa OJOKMPOBKY OJHOW M TOW K€ 3allUThl UCTIOIb3Y-
etcst aneMeHT «JIM», To ecTh Mpu HAIMYUU XOTs Obl OIHOTO OJOKHMPYIOIIETO CUTHAja 3aluTa He
cpaboTaer.

1.2.13 Bei6op Teky1iero Habopa ycTaBoK

1.2.13.1 B ycrpoiicTBe UMEIOTCS J1Ba HAOOPA YCTABOK, B COCTaB KOTOPHIX BXOJAT KaK CaMH
YCTaBKH 3aIlIUT, TAK U MPOTPaMMHBIE MIEPEKITI0YATENH, 3a/IaI0IIHe PEKUM pabOTHI 3alIUTHl U aBTO-
MaTukH. [IpegycMoTpeHa BO3MOXKHOCTh «ropsiuei» CMEHbI YCTaBOK, YTO MO3BOJIAET Oojee TmOKo
a/IalITUPOBATh 3aIUTHl K N3MEHEHHIO PEKUMOB CETH.

1.2.13.2 Bw16op Tekymiero (aKTHBHOTO) Habopa ycTaBoK (Habopa, 3HaYeHUsT YCTaBOK KOTO-
POro B JaHHBIH MOMEHT HCIIOJIb3YIOTCS) TPOU3BOIUTCS C MMOMOIIIBIO CUTHAJIA, [10/IaBAa€MOI0 Ha JIUC-
KPETHBIM BXOJ YCTPOICTBa «2-1i Habop ycmagoky». Hanmmune akTHBHOTO CUTHAJla HA BXOJe O3Haya-
€T, 4TO aKTHUBHBIN SABJISIETCS BTOPOM HaOOp YCTABOK.

1.2.13.3 Homep akTuBHOrO HabOpa yCTaBOK MOYKHO MPOKOHTPOJHMPOBATh HAa WHIUKATOPE
YCTPOUCTBA B MEHIO «KOHMpOonb — AKm.Habop ycmasor».

1.2.14 TTporpammupyemsle pere

1.2.14.1 ]Ins yBenuyeHHs YHUBEPCAILHOCTH YCTPOHCTBA B HEM INPEIYCMOTPEHBI CIICIH-
albHBIC TIporpamMMupyembie motpedutenem pene («Pene [», «Pene 2»,..., «Pene 6»), KOTOpBIC
UMEIOT BO3MOXXHOCTh IPOTPAMMHO TOAKIIOUATHCS K OJHOM M3 OOJIBIIOTO KOJHMYECTBA BHYTPEHHUX
TOYEK (PYHKLIMOHAJIBHOHN JIOTUUECKOM cxeMbl ycTpoicTBa. [Ipr 3TOM MOXHO Kak MOJIy4YUTh HOBBIE
peneliHble BBIXO/IbI, TaK U MPOCTO Pa3MHOXKUTh KOJIMYECTBO BBIXOJHBIX KOHTAKTOB YK€ UMEIOIINX-
cs pee.

1.2.14.2 Bw160op TOUKM NOJKITIOUEHUS K (PYHKIIMOHAIBHOM JOTMYECKON CXeME MPOrpaMMHu-
pyeMoro pese Mporu3BOAUTCS C MOMOILBIO YCTaBKU « 70uka» B COOTBETCTBYIOLIEH IpyMIe yCTaBOK
(«Pene — Pene 1», «Pene — Pene 2», v T.11.). CHHCOK TPOTPaMMHUPYEMBIX TOYEK, TIPEITyCMOTPEHHBIX
yCTpPOMCTBOM, npuBeeH B [Ipunoxenun B.

B ycrtpoiicTBe npenycmarpuBaeTcs nmporpaMmupyemast Touka « ¥Ynpaen.JICy, no3Bostomast
yIpaBJIATh POrPaMMHUPYEMbIMU peJie, MOAKIIOYEHHBIMU K YKa3aHHOW TOUYKe, B OTJeIbHOCTH. [lis
yhpaBiieHUs BBIOpaHHBIM IIporpaMmMupyeMbiM pede no JIC Heo6xoaumo 3a1aTh ycTaBky: «Pene N —
Touxa — Ynpaen.JICy.

1.2.14.3 C nomo1pto ycTaBKku «Pedjicumy» B COOTBETCTBYIOLIEH rpymne ycTaBok («Pere —
Pene 1», «Pene — Pene 2», v T.1.) MOKHO 33J1aTh PEXKUM PaOOTHI 3TUX perie:

— B cuepsieM pexxume («bes guxcayuuy);

— ¢ mamsTeio (OnuHKep, «C gurcayueii»), 10 cOpoca CUTHAIU3AIUN YCTPOIMCTBA;
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— B UMITYJIbCHOM pexume («/mnynvcusiiiy), BpeMsi UMITyJIbca paBHO 1 c.

1.2.14.4 Nwmeetcs BO3MOKHOCTh BBECTH 3aJICP)KKy Ha cpabaThIBaHWE M BO3BPAT pejie ¢ T0-
MOIIBIO yCTaBOK «Tcpab, c» u «T6036p, ¢» COOTBETCTBEHHO. 3HAUEHUS YCTABOK JIEKAT B AHAla30He

ot 0 10 99,99 c.
1.2.14.5 ®ysknmoHaNBHAS JOTHYECKasi CXeMa MPOrpaMMHPYEMOTo pejie IPUBECHA Ha pH-
cyHke 12.

MX J_/ﬂ_

1c

Toyka
TOAKITIOYEHNS]
t t UmniysibeHbil |
[ |7ﬁ| | ¢—0 |7A| S be3 dukcaumir~= Pene 1
C @ukcaynes

Tcpab TB0O3Bp

s|T

Cbpoc R Q

——

Pucynoxk 12 — ®@parmeHT (QyHKIMOHATIBHON JIOTHYECKOM CXeMBbl
IIPOrPaMMHPYEMOTO pesie

1.2.15 IlporpaMMupyemble CBETOIUOIbI

Jns yBenu4eHUs yHUBEpPCAJIbHOCTH YCTPOMCTBAa Ha €ro JIMIEBOW NAHEIN MMEKOTCS Ipo-
rpaMMHpYyeMbIe CBETOANOAbI, 0003HaueHHble «Cucnan 1y, «Cuenan 2%, «Cuenan 3» u «Cuenan 4».

[ToaxmroueHne MaHHBIX CBETOAMOJIOB K OJTHOM U3 TOYEK (DYHKIIMOHAIBHON JIOTUYECKOU CXe-
MBI YCTPOUCTBA NMPOU3BOAUTCS aHAJIOTHYHO CIIOCO0yY, MPUMEHAEMOMY UIS IPOrPaMMUPYEMBIX pelie
(mompoOHee cm. 1. 1.2.14).

HmeeTtcs BO3MOXKHOCTh BBECTH 33JIePXKKY Ha CpabaThbIBaHUE CBETOAMO/A C MTOMOILBIO yCTaB-
Kk «Ceemoouoowvt — Cuenan N — Tcpab, C». 3HadeHus yCTaBKU Jexat B auamna3one ot 0 1o 99,99 c.

Hmeercss BO3SMOXKHOCTD 33J1aTh PEKUM pabOTHl CBETOAMOIOB — B CIEAAIIEM PEKUME UM C
namsTeio (OJIMHKED), 10 cOpoca CUTHANM3alUN YCTPOMCTBA. [IOMONMHUTENBHO MOXKHO 33]aTh HaJH-
Yhe MUTaHUs CBETOAUO/A.

1.2.16 ABapwuiiHblii ocruiorpad

1.2.16.1 ApapwmiiHblii ocmwuiorpad MO3BOJSET 3alMChIBATh BO BHYTPEHHIOI MaMsTh
YCTPOWCTBA OCIMIIOIPAMMBI BCEX U3MEPSIEMBIX TOKOB, MU (HEPEHIIHATEHBIX H TOPMO3HBIX TOKOB
o KakJ0i (pase, a Takke COCTOSIHUE JUCKPETHBIX BXOJOB U BbIX0J10B. Ilyck ocumsuiorpada rudko
HACTpPAMBAETCS M MOXET MPOUCXOIUTHh KaK MpH CpadaThIBAHWW YCTPOWMCTBA, TaK M IO JOMOJIHU-
TEJIbHBIM yCIJIOBUSIM.

1.2.16.2 Peann30BaHO JUHAMHYCCKOE BBIJCICHHME MaMSITH, TO €CTh KOJIMYECTBO OCIIHILIO-
rpaMM, IOMEIIAIOIIUXCS B MTAMSITH, 3aBUCUT OT JJTUTEIHLHOCTH 3aIUCEH.

OO01mas IUTEeTHbHOCTh COXPAHSIEMBIX B MTAMSTH OCHUJUIOTPAaMM COCTaBsIeT mopsaka 39 c.

[Tepnon kBanTOBaHUs curHajaoB ocumwiorpada — 1 Mc (20 Todyek Ha TEPHO] TTPOMBIIIICH-
HOM 4aCTOTHI).

Kaxxnas ocipuimorpaMMa MMEET NMPUBSA3KY K BHYTPEHHEMY BPEMEHH YCTPOWCTBA C TOYHO-
CThiO 710 1 Mc.

1.2.16.3 CuuTbiBaHUE OCIMIUIOTPAMM OCYILECTBIISIETCS ¢ KOMITbIOTEPA O JIJMHUU CBSI3H.

Crp. 36 BIIBA. 656122.038 PO



1.2.16.4 C nomomipio mapaMeTpoB B pasjene MeHwo «Hacmpotixu — Ocyunnozpaghy MOKHO
ruOKO HACTPOUTD YCIOBHS MycKa ocmiorpada, a Takke JTUTSILHOCTh 3aIHCH.

1.2.16.5 Bo3MoxHBI cienyIoNIHe yCIoBUs Mycka ociuiorpada:

— aBapuHHOE OTKIIIOUYEHHE (3a/1aeTCsl YCTaBKOU «A6ap. omka.»). CpabaTblBaHUE BHYTpPEH-
Hux (Hanpumep, J3T-1, MT3-1 BH u T.1.) uinu BHemHUX (MO JUCKPETHBIM OTKJIFOYAIOLIUM BXO-
JlaM) 3aIllUT C IEHCTBUEM YCTPONUCTBA HA OTKIIIOYEHHUE BBIKIIIOUATEIS;

— mporpamMmupyemslii myck 1 (3amaercst ycraBkod «Touka 1»). IlorpeOurens 3agaet TOUKY
Ha (YHKIIMOHAJIBHON JJOTMYECKON CXeMe, TI0 CUTHAIY OT KOTOPOI MPOU3BOAUTCS MYCK;

— TIporpaMMHUpPyeMbIii Tiyck 5 (3agaercst ycraBkoit « Touxa 5»).
Ycnosus mycka oobeaunstorcs no «JIM», To ecTh nosiBiaeHne XO0TS Obl OJHOTO U3 YCIOBUN
BBI3BIBACT IYCK 3aIIUCH OCLIUIUIOIPAMMBI.

1.2.16.6 Ilpu mporpamMMupyeMoM ITyCKe ocIuuiorpada 3aJaHue TOYKH IMOJKIIOUCHUS K
(YHKIIMOHAJILHON JIOTHYECKO CXeMe YCTPOMCTBA BBINOJIHAETCS aHAJIOTUYHO BBIOOPY TOUKH ISt
NPOrpaMMHPYEMbIX pelie U CBETOHO0I0B (moapodHee cM. 1. 1.2.14). JIonoaHUTeIbHO HEOOX0JMMO
3aJaTh PEXHUM HPOrPAMMHUPYEMOIO IIyCKa: MPAMO-CAeOAWUll, UHBEPCHO-CLe0AWUll, NPAMO-
@uxcuposannbwlil, UH8EPCHO-PUKCUPOBAHHBII.

«IIpsiMO» 03HAuYaeT, YTO AKTUBHBIM CUTHAJIOM SIBJISIETCS «1», COOTBETCTBEHHO IYCK IPOMC-
XOJUT MPU NEePEeXo/ie JOTUUYECKOr0 CUTHala C HyJis B eAUHMIY. «/IHBEpCHBII» — aKTUBHBINA CUTHAI
«O».

«Crenamuii» pexuM 03Ha4yaeT, YTO 3aliCh MPOU3BOJUTCS, MOKAa IPUCYTCTBYET CUTHaMI (TO
€CTh IyCK UJET 10 YPOBHIO»). « DUKCHUPOBAHHBIN» — OCIMIUIOrPAMMa 3alMCBhIBAETCS TOJBKO 3a-
JTAaHHOE BpeMs HE 3aBUCHUMO OT JUITMTEJIBHOCTU MPUCYTCTBHS CUTHANA (IIyCK UJET IO (POHTY»).
Bpewmst 3anucu B pUKCUPOBAHHOM pEKUME ONpeessieTcs napameTpoM «Inpozpam, c».

1.2.16.7 Kaxpas ocumiorpamMma BKJIIOYAaeT B ceOsl ToaBapUWHBIN, aBapUHBINA U IOCIE-
ABApUIHBIN PEKUMBI.

MaxkcuMmanbHas JUIMTEIbHOCTh OJHON OCIIMIIJIOTPAMMBI OTpaHUYEHA U PEryJIUpyeTcsl yCTaB-
kol «Tmakc.ocy., c». CymmapHOe BpeMsi BKJIIOYAaeT B ceOs aBapuUUHBIN, J10- M MOCIeaBapuiHbIE
PEXHUMBI U B CYMME HHUKOT/Ia HE MOXET MPEBHIIIATh 33/IaHHY0 MaKCUMAaIbHYIO JJIUTEIBHOCTh. JTO
CIEJaHO IS 3alUTHl OT 3aTUPAHUS BCEU NMaMITH OJHOM JJIMHHOW OCHMJUIOTPAMMOM B CIydae «3a-
BHCAHUS» OJHOTO U3 MTyCKOBBIX YCIOBUH.

1.2.16.8 JImMTEenbHOCTh TOABAPUHHON W TOCIICaBApHHONW 3amucel 3a7aeTcsl yCTaBKaMH
«Tooasapuuin, C» u «Tnocneasap, C» COOTBETCTBEHHO.

1.2.16.9 JInuTensHOCTH 3alKCH aBApUHHOTO PEeKUMA 3aBUCHT OT MIPUUYUHBI ITyCKa OCITHILIO-
rpada. Ecian BO3HUKAIOT cpa3y HECKOJIBKO YCIOBHH MycKa, TO OCIMUIJIOTpaMMa MHILETCs 10 ucues-
HOBEHHS BCEX YCJIOBUH, THOO0 /10 3aMOTHEHUS MAaKCUMAIIbHOW JITUTETBHOCTH OCIMIIIOTPAMMBI.

a) IPOTPAMMUPYEMBIN ITYCK (1o curHaiy B 3aaHHON TouKe (yHKIHOHATBHOMN JIO-
TUYECKOMN CXEMBI)

B crnensmem pexxume pabotsl mycka («lIpsamo-Cned.», «HMusep-Cned.») ocmuniorpaMma
OyZIeT cKkiaabIBaThCs: J0aBapuiiHbIA pexuM («7T0oasaputin, C») + BpeMsl IPUCYTCTBHsI CUTHajlIa B
BBIOpAHHOM TOYKE + TOC/IeaBapuiHbBIN pexxuM («Tnocneasap, C»).

B ¢uxcupoBaHHOM pexHMe IycKa OCHWIOTpaMMa OyJeT CKIIAIbIBAaThCS: JOaBapUHBIN
peXHUM + BpeMs 3alKcU MpHU MporpaMMupyeMom mycke («Inpoepam, C») + mocneaBapuiiHbINA pe-
HKHM.

6) CPABATBIBAHUE OJTHOM 113 BHYTPEHHMX 3AILUT YCTPONCTBA

[TpucyTCTBYIOT JOaBapUWHBIM W MOCI€aBapUUHBIN PEXUMBbI. 3allUCh aBApUHHOTO peXUMa
MIPOU3BOIUTCS OT MOMEHTA ITyCKa OAHOW U3 CTYIEHEH 3alluT JO MOMEHTAa BO3BpaTa, MpH YCIOBHH,
9YTO B 9TOM HMHTEpPBaje MPOMCXOIUT cpabaThIBaHWE 3alIMTHL. B cirydae, eciu 3a IyCKOM 3allUThI
MOCIIeZIOBAJl BO3BPAT CTyNeHeH 0e3 cpadaThIBaHUs, TO OCIIHIIIIOTPaMMa HE COXPaHSAETCS.
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B cmyuae, ecnu mocine mycka CTyNeHeH 3amuT cpabaThiBaHWE HE TMPOUCXOAHWT B TEUCHUE
BPEMEHM IPEBBILIAIOIIET0 MAaKCUMAJIbHOE BPEMsI, OTBEIECHHOE IMOJ OJHY OCLMUIOIPaMMy, TO 3a-
IIUCH MPOJOJIKAETCS MO KOJBLEBOMY MPUHIUIY (HAa4aJlo OCLMIUIOIPAaMMBbI 3aTUPAETCS HOBOM MH-
¢dopmarnueit) 10 Bo3Bpara 3aUThl. TakuM 00pa3zoM, eciau MOcieayeT cpabaTbIBaHUE 3aLUTHI, TO
COXpaHEHa OyJeT MOCIEIHSS YaCTh OCIMIUIONPaMMBI (JUIUTENbHOCTBIO «TMakc.ocy., c»).

B) OTKJIIOYEHHUE I10 JUCKPETHOMY OTKJ/IIOYAIOIIEMY BXOAY

[Tyck nmpoucxoauT «Io GPOHTY» U BpeMs 3allMCU aBapUITHOIO pexuma ONpeieliseTcs He3a-
BUCUMOH ycTaBKOH «T0ouckpem, c». Takum 00pa3oM, B OCHMIIJIOIPaMMY BXOJAT: JOaBapuUiHBIN pe-
KUM + BpeMst Touckpem + nociieaBapuiHbIN peXUM.

JIaHHBIN ciydall aHAJIOTMYeH 3allUCU OT IPOrPaMMHPYEMOro IIycKa ¢ pexumMoM «lIpsamo-
PuKCUpOBaAHHBII.

1.2.16.10 MeticTBus ocrpuiorpada MpH 3aroIHeHHH BCEH MaMsATH, OTBEICHHOW MOJ| OC-
LHUJUIOTPAMMBI, ONPENEIAI0TCS YCTaBKOU «Peosc.3anucuy», KOTOpask MOXKET NMPUHUMATh JBa 3Haue-
HUS:

— «llepezanucv» — HOBask OCHMIUIOTPaMMa 3aTHPAET CaMble CTapbie (CTUPAETCS LENI0e YuC-
JIO CTapbIX OCUMJIOTPAMM, CyMMAapHas JJIMTEIbHOCTh KOTOPBIX JOCTATOYHA JJISl 3alIUCH HOBOW OC-
LUJUIOTPAMMBI);

— «Ocmanoe» — OCTaHOBKA 3aIMCH JI0 T€X IOp, IMOKa MaMsaTh HEe OyJIeT 0CBOOOXIeHa KO-
Manzoi no JIC, mu6o HemocpeACTBEHHO C JIUIEBO MaHeIN YCTPOICTBa.

1.2.16.11 Mmeercss BO3MOXHOCTh HEMOCPEJICTBEHHO C MHAMKATOpa YCTPOICTBa KOHTPOJIU-
pOBaTh YKMCIIO 3alMCAHHBIX OCLMJUIOIPaMM, a Takke 00beM CBOOOAHOM maMsTu. JTa UH(pOopManus
otoOpaxkaercs B MeHI0 «Koumponvs — Ocyunnocpagh.

31ech e MOYKHO IMPOHM3BECTH OYHCTKY IMaMSTH OCHMILIOrpaMM (¢ BBoJoM mapods). [lo ko-
MaH/ie CTUPAIOTCS BCE OCLMIUIOIPAMMBbI, XPaHSIINUECs B TaMSTH.

1.2.16.12 ITapameTtpsl ocummiorpada npuBeaeHs! B Tadiuie 16.

Tabauma 16
HaumeHnoBaHue mapamerpa 3Hauenue
1 /lnama3oH yCTaBOK IO BPEMEHH, C
s «Tmaxce.ocy., c» 1,00 — 20,00
s «Tooasaputin, c» 0,04 -1,00
st «Tnocneasap, c» 0,04 - 10,00
st «Touckpem, c» 0,10 - 10,00
st « Tnpoepam, c» 0,10 -10,00
2  JIMCKpPETHOCTh YCTAaBOK IO BPEMEHH, C 0,01
3 Ilepuoxa KBaHTOBaHWS CHTHAJIOB OCIIMIUIOTpada, Mc 1
4  OOmas JNIMTEIbHOCTh COXPAaHIEMbBIX B TAMSTH OCITUILIOTPAMM, C 39

1.2.17 Peructpatop coObITHIt

1.2.17.1 JIna peructpaiuu B MaMsATH yCTpoiicTBa (pakToB 0OHaApyKEHUSI HEHCIIPABHOCTEH ¢
MPUBSI3KONM K aCTPOHOMHUYECKOMY BPEMEHHM B YCTPOWCTBE peasin30BaH apXuB coObITuH. Ilpu sTOM
110001 MyCK 3alUThI, MPUXOJ TUCKPETHOIO CUTHaIA, OOHapy>KeHHEe BHYTPEHHEH HEHCIPaBHOCTU
PETUCTPUPYETCS B TAMSTH COOBITHI C TIPUCBOCHUEM JIAaThl H BPEMEHH MOMEHTa O0OHAPY KEHHUSI.

1.2.17.2 Cumcok CUTHaJIOB, KOHTPOJIHPYEMBIX PETHUCTPATOPOM COOBITHH, puBeneH B [1pu-
noxenuu I

1.2.17.3 CuutbiBanue MHPOPMALMU PETHCTPATOPA COOBITHI OCYILIECTBISETCS C MOMOIIBIO
KOMIIbIOTEpA 10 KaHaTy CBS3H.

1.2.17.4 TlamsTh peructparopa MOCTPOEHA MO KOJBIIEBOMY MPHUHIUIY, TO €CTh MOCIE €€
3aIoTHeHUS HOBasi MH(OpMaIust 3aTUpaeT caMyto cTapyro. EMKOCTh maMsTH perucTpaTropa CoCTaB-
sstet 1o 1000 coOnITHit.
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1.2.18 OrobpakeHre BHEITHUX HEUCTIPABHOCTEH

YCTpOICTBO BBIABISAET U MHIUIUPYET OOJBIIOE KOJMMYECTBO HEHCIPABHOCTEW BHEIIHETO
obopynoBanusa. [Ipu oOHapyKEeHUM TaKUX HEUCIPABHOCTEH cCpabaThIBaeT pelie CUTHATU3AINU
«CueHanuzayus» W BKIIOYAETCS CBETOAUONA «BHewiHss HeucnpasHocmv» Ha TEpeqHedl maHenu
YCTPOICTBA.

Takxe nHOpMALIMS O TPUCYTCTBYIOIIUX HEUCIPABHOCTSAX BHEUTHETO 00OPYIOBaHUS OTOO-
paskaeTcst Ha MHIUKATOpe ycTpoicTra (moapoduee cM. 1. 2.3.2.6).

CHuCOK BBISIBISIEMBIX HEUCIIPABHOCTEH M COOTBETCTBYIOIIME UM COOOIICHHS HA MHIUKATOPE
npuseieHbl B [Ipwioxenun /1.

1.2.19 JIuauu cBs3u

1.2.19.1 B ycrpoiicTBe npeaycMaTpUBAIOTCS TPHU WIH YeThIpe MHTEpQeiica JINHUHM CBS3H C
komnbtoTepoM. MHTepdericel USB 1 RS485 npucyTcTByIOT BCeraa, TUIT OCTalIbHBIX HHTEp(eiicoB
OIIPEETISIETCS NCTIOTHECHUEM.

1.2.19.2 Bce uHTEpdEiCH CBSA3H MO3BOJSIIOT BIOIHATH BCE JIOCTYITHBIE OTEPAIMU, MOTYT
OBITH MOJIKJIFOYEHBI OJTHOBPEMEHHO, B TOM YHCJIE€ HA PA3HBIX CKOPOCTSX MepeIadH.

1.2.19.3 Pazbem USB Ha mepenneil maHenu mnpeaHa3Hau€H, B OCHOBHOM, JJIsi MIPOBEICHUS
Ty CKO-HaJIaIOYHBIX Pa0OT U TO3BOJISIET COSTUHATHCS C KOMIBIOTEPOM I10 TIPUHIIUITY «TOYKa — TOY-
Ka». I coelMHEHMsI ¢ KOMIIBIOTEPOM HCHOJIb3YETCsl CTaHIapTHBIA Kabenb Tuna «A—By. ["anbBa-
HUYECKOH pa3BA3KU OT CXEMbl YCTPONUCTBA JAHHBIN UHTEpQEIC HE NMeeT.

Jns nannoro untepdeiica npexycmorper nporokon ModBus RTU.

1.2.19.4 Nnrepdeiic RS485 na 3aanelt nanenu npubopa npeaHazHaueH A HOCTOSHHOTO
MOJIKJIFOUEHHUSI YCTPONCTBA B JIOKAJbHYIO CeTh CBs3M Juisd peweHus 3anad ACY. Ha stom unTep-
¢eiice peanuzyeTcss MHOTOTOYEUHOE TOJKIIOUEHHE, TO €CTh K OJIHOMY KOMITBIOTEPY MOKHO OJTHO-
BPEMEHHO MOAKIIYAaTh HECKOJBKO YCTPOWCTB C AHAJOTMYHBIM KAaHAJOM MapajlieNbHO (IIMHHAS
apxXUTeKTypa). OTOT HHTepdelc Bcerna MMeeT IMOJHYI0 TalbBAHUYECKYIO Pa3BsA3Ky OT CXEMbI
YCTpOMCTBA.

Jlunuto cBs3u ¢ uaTepdeiicom RS485 pekoMeHIyeTcsl COrIacoBhIBaTh Ha KOHIIAX, MOIKITIO-
yasi BCTPOEGHHBIE COIJIACYIOLINE PE3UCTOPBI Ha KpalHUX ycTpoiicTBax. [loakntoueHne ocymecTBis-
€TCs C TIOMOIIBIO 3aMBIKaHUS KOHTAKTOB 3 U 4 KJIeMMHHUKOB (Hanpumep, X3.2:3 u X3.2:4).

MonTtax nuHUM cBs3U ¢ uHTEepdericom RS485 pekoMeHayeTcs MPOU3BOAUTH C IOMOIIBIO
BUTOM SKpaHUPOBAHHOM Maphbl, COONIOAAs MOJIPHOCTD MOKIIOUEHUS TIPOBOJIOB.

Mg manHoro uHTepdeiica npeaycMorper npotokoi ceszu ModBus RTU.

1.2.19.5 B ucnonnennn «M1» B ycTpoiicTBe MperycMOTpPEH JOMOIHUTENBHBIA HHTEpQEiic
RS485 ¢ TeXHHYECKMMH TTapaMeTpaMH aHAIIOTHYHBIMH OCHOBHOMY uHTepdeiicy (cm. m. 1.2.19.4).

1.2.19.6 B ucnomnenun «M3» B ycTpoiicTBe NMpeayCMOTPEH AOTIOTHUTEIIBHBIA HHTEpdelic
Ethernet o «Buroii mape» (100BASE-TX) ¢ mpoTokonom oomena Modbus TCP.

1.2.19.7 B ucnonnenuun «M4-FX» B ycTpoiicTBe mpemycMOTpeHBI J1Ba TOMOIHUTEIBHBIX
ontuueckux uHTepderica Ethernet (100BASE-FX). Jlanabsie mHTEpQEHCH TOAIEPKUBAIOT TPOTO-
kox oomena MOK 61850, pegaxmms 2.

MoHTax JHMHHH CBS3U C ONTHYeCKUM HHTepdeiricom Ethernet mpousBomurcst ¢ mMoMoIIbI0
CTaHJAPTHBIX ONITOBOJIOKOHHBIX (MHOTOMOJIOBEIX ) Kabenel ¢ pazpemamu MT-RJ.

1.2.19.8 B ucnonaenun «M4-TX» B ycTpOHCTBE MPEAyCMOTPEHBI /1B OMOIHUTEIBHBIX
untepdeiica Ethernet mo «Butoit mape» (100BASE-TX). JlanHble nHTep¢eich MOAIepKUBAIOT
nporokos oomena MOK 61850, penpaxmus 2.

1.2.19.9 Monrax nuHUM cBsi3u ¢ uHTepdeiicom Ethernet mo «Buroii mape» mpoU3BOAUTCS C
MoMoIIbI0 cTanaapTHBIX kabeneit Tuna UTP unu FTP ¢ pazsemamu RJ45.

1.2.19.10 B yctpoiictBax ¢ ucnons3zoBanuem «M4-TX» u «M4-FX» BO3MOXKHO HCIIONIB30-
BaHMe ByX nopToB Ethernet myist opranusaiuu pesepBupoBanus 1Mo npotokory PRP.
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1.2.19.11 Jns xaxnoro uHtepdeiica ¢ nporokosom Modbus RTU B mento «Hactpoiiku»
HE00X0AMMO BBECTH HapaMeTphl, MO3BOJIAIOLINE HACTPOUTHh YCTPOMCTBO HA pabOTy C Pa3IUYHBIMU
BapUaHTAMHM IME€peAayvu JaHHbIX. DTHUMHM MapaMeTpaMu SIBISIOTCA: apec YCTPOICTBa B JIOKAJbHOU
CEeTH, CKOPOCTb Mepe/laul JaHHbIX, HAJTMYUE U BUJ NPOBEPKU JTAHHBIX HA YETHOCTb, a TAKXKE KOJIH-
9YEeCTBO CTOITIOBBIX OUT.

1.2.19.12 Jins xaxzaoro unTepdeiica Ethernet B menio «Hacrtpoiikum» HE00X0IMMO BBECTH
napameTpsl cet: |IP-agpec yctpoiictBa, macky nojnceru, IP-agpec mumoza. Ckopocts nepenauu
naHHbIX coctaBisger 10/100 MOuT/c u onpenensercs aBTOMaTHYECKA B 3aBUCUMOCTH OT TIOJIKITIO-
YEeHHOTr'0 ceTeBoro obopynoBanus. B ycrpoiictBax ¢ ucnonnenusamu «M4-TX» n «M4-FX» npume-
HEHUE MU3MEHEHHBIX HACTPOEK JMHHUU CBSA3M MPOUCXOJUT IMOCIE Mepe3anycka ycTpoiicTBa. JTo Ka-
caeTcsl Kak U3MEHEHUs TapaMeTPOB C JIMLEBON MaHENH, TaK U ¢ moMolblo 3arpy3ku CID-gaitna.

1.2.19.13 MapxkupoBKa pa3beMOB UHTEP(}ENHCOB CBsI3U, PACHIOJIOKEHHBIX Ha 3a{HEH MaHeIu
yCTpOICTBa, IpHBeieHa Ha pucyHke E.4.

1.2.19.14 B ycrpoiictBax ¢ ucnomHeHusME «M4-TX» u «14-FX» koHTpomupyeTcs HaIu-
que cBs3M Kaxaoro uarepderica Ethernet ¢ cereBbim 06opynoBanueM. [1py BeISIBICHHH OTCYTCTBUS
CBSI3U MPOMCXOIUT cpabaThIBAHHE BBIXOJHBIX KOHTAKTOB peie «CHUrHam», 3aKUraHue CBETOAMO/A
«BHeHsIs1 HEUCIPAaBHOCTBY» M HAa UHAMKATOPE YCTPOHUCTBA OTOOPAXKAEeTCsi COOTBETCTBYOINAS HEHC-
npaBHOCTD «Hem cessu Eth 1(2)». [eiictBue Ha pene «CurHan», Ha cBeToauo] «BHerHss Heuc-
MPABHOCTb» U BBIBOJI COOOIICHUSI O HEHCIIPABHOCTH MOYHO 3aIPETHTh C MOMOIIBIO ycTaBKU «O6-
wue — Cuenan Eth 1(2) — Omxny». Takke umeercs BO3MOKHOCTD 3a/1aTh CpadaThbIBAHWE OJHOTO H3
MIPOrpaMMHPYEMBIX CBETOJMOJIOB WU pejie MPH 0OpbIBe CBs3H. [l 3TOro HEOOXOIUMO BHIOpATh
COOTBETCTBYIOILYIO TOUKY mojakiodeHus «Hem cessuEthly nnm «Hem ceasuEth2y. Curnan B nan-
HBIX TOYKAaX MOSBIISICTCS HE3aBUCUMO OT 3Ha4eHus ycraBku «Oowue — Cuenan Eth 1(2)».

1.2.19.15 B yctpoiictBax ¢ ucnomHeHusmu «M4-TX» u «M4-FX» mpenycmatpuaetcs
npueM GOOSE-coo01mennii 0T BHENTHUX yCTPOUCTB. B coolOmeHnn oxunaercs HHGpopManus oo
M3MEHEHHMH COCTOSHUS JUCKPETHOTO CUTHAAa M COOTBETCTBYIOIIUI JAHHOMY CUTHATy aTpuOyT Ka-
gectBa (quality).

B 3aBucumocTH OT 3amaHHOTO BHyTpeHHero anpeca (intAddr) auckpeTHBI CHTHAN U3
GOOSE-coo0mienusi TOCTYMaeT Ha COOTBETCTBYIOIIMH BXOJA BHYTpPEHHEH (YHKIIMOHAIHHO-
noruyeckor cxembl ycTporictBa. Bxoapl GOOSE-curnanor oowseaunstores no «MJIN» ¢ curnana-
MH OT JUCKPETHBIX BX0J0B. COOTBETCTBHE BHYTPEHHUX aIpecOoB M BXOAOB (PYHKIIMOHAIBHO-
JIOTUYECKON CXeMbI MpuBeieHo B Tadymie M.1. Takum obpazom, kaxabrit Bxoauoit GOOSE-curnan
TyOIMpyeT COOTBETCTBYIOUIMM TMCKPETHBIA BXOJ[ YCTPONCTBA. AHAJIOTMYHO ITyOJMPYIOTCS TPO-
rpaMMUpyeMbIe BXOBI, YTO MO3BOJISIET 3a/aBaTh BO3AEHCTBHE Ha (YHKIIMOHAIHHO-JOTMYECKYIO
cxemy npu noctyruiennn GOOSE-curnana, ucnoib3ys yCTaBKH MPOTrPaMMHPYEMOTO BXO/IA.

B ciyuae npuxoza 3HaueHus kadectBa «invalid» mmm «questionable» ucmonssyercs mexa-
HU3M «IIOJICTAHOBKM», T.€. 3aMEHbI 3HAaYCHHUsI CHTHAJIa Ha KOHCTAHTY I10 3a/laHHBIM INpaBuiaM. 3a-
JlaHWue TIpaBHJI TOACTAaHOBKH OITMCHIBAETCS B OTAEIBHOM JOKyMeHTe. Ecim cooTBeTcTByromIee
GOOSE-coo0mienne He MPUXOJUIO B TEYCHNUE BPEMEHH, MPEBBIMIAIONIETO MAKCUMAIIBHO JIOITYCTH-
MoO€ 3Ha4eHHUE, WM B COOOIICHNU OTCYTCTBYET aTpHOYT KayecTBa CUTHaJa, TO 3HAYEHHE KauecTBa
npUHUMaeTcs paBHBIM «invalid» u npuMeHsieTcs moICTaHOBKa.

Jlns KOHTpOJSL B TpoOllecce HaJaJKH COCTOSHUSI BXOAHBIX CHUTHAJIOB, NPUHUMAaeMbIX II0
GOOSE-coobmennsiv, B MmeaO «KouTpois — Coctossane GOOSE» oToOpakaroTcsi TeKyIue co-
CTOSIHMSI BXOJTHBIX JUCKPETHBIX CUTHAJIO0B. HpOpMaIust 0To0pa)xaercst B IBe CTPOYKH.

[lepBast cTpouka — 3HaYEHMsI JUCKPETHBIX CUTHAIOB («0» min «1»), pacro0KEeHHBIX B IO-
pszIKe BO3pacTaHUsl HOMepa BHyTpeHHero ajapeca («goose01-goosel6» u T.1.). 3HauCHHS BBHIBOAST-
Csl C y4eTOM BO3MOJKHOM 1moIcTaHOBKH (eciu kauecTBo «invalid» umm «questionabley).

Bropass ctpouka — 3HaueHus arpubyrta kadectBa (quality), momyuenHoro B GOOSE-
cOOOIIeHNH (pacIioyiaraeTcs Mo/ COOTBETCTBYIOIINM 3HAUYEHUEM JHCKPETHOTO BXO0/a, K KOTOPOMY
OTHOCHTCS). 3HAUCHHS Ka4eCTBa YCIOBHO 0003HAYAIOTCS:

«+» — KauecTBO «goody;
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«—» — kauectBo «invalidy;

«?» — KadecTBO «questionabley;

« » — (mycroe mose), Ha AaHHbIA BXo He noamucaHo GOOSE-coobuienue.

B caydvae, ecnu 3HaueHHe KayecTBa OJHOTO M3 JAMCKPETHBIX CHTHANOB Iuioxoe («invalid»
wm  «questionable»), To Ha wWHAMKAaTOpe BBIBOAUTCA COOOIIEHHWE O HEHCIIPABHOCTH
«lInox.xau.ex.GOOSE». JleiicTBue Ha CUTHaIM3aLUI0 HE Npou3BoAUTCS. C MOMOILIBIO YCTaBKU
«O06wue — Cuen.kay. GOOSE» MOXHO OTKITFOUUTH BBIBOJ] HCHCIIPABHOCTH HA MHIUKATOP.

1.2.19.16 IlogpoOHBIC omHICaHUsS PEeATH3ANNN MTOIACP)KUBAEMBIX TIPOTOKOJIOB CBSI3U NPUBO-
JSITCA B OTACIBHBIX JOKYMEHTaX, KOTOPbIE BHICBUIAIOTCS 110 3aIPOCy.

1.2.20 Ilogneprkka CHCTEMBI TOYHOTO €TUHOTO BPEMEHH

1.2.20.1 Bce coObITHsI perucTpupyemMble B YCTPOMCTBE UAYT C METKOW BpPEMEHH C TOYHO-
cThIO 10 1 Mc.

1.2.20.2 AcrtpoHOoMHuYecKkoe Bpems (Tof, MecsAll, ACHb, Yac M T.I.) HAa yCTPOHCTBAX 3aIUT
MOJICTAHLIMU MOXKHO 33/1aTh Y€pe3 OJMH M3 KAHAJIOB CBS3U C IMOMOUIbIO IIUPOKOBEIIATEILHON KO-
MaH/bl 33aHusl BpeMeHdu. Ho B OONbIIMHCTBE ciiydaeB crienn(rKa KaHAIOB CBS3H M HCIONb3Ye-
MBIX IPOTOKOJIOB HE MO3BOJISET BbLAEP)KAaTh TOYHOCTh CUHXPOHHU3ALMHU 10 [ Mc.

1.2.20.3 B yctpoiicTBe peaycMOTPEHBI MEPHI [T BKIIFOUEHHS B CUCTEMY TOUYHOTO €MHOTO
BPEMEHH. DJTO TO3BOJISIET O0ECHEeUNTh CHHXPOHH3AIHMIO YCTPOIMCTB Ha 3aIMIIAEMOM OOBEKTE C
TOYHOCTBIO 110 / McC.

JJ1st 5TOTO K CHHXPOHU3HUPYEMBIM YCTPOUCTBAM TTOABOIAMTCS CHICIIMAIBHBIN KaHaJ, IO KOTO-
pOMY IepeaaeTcss CAHXPOMMITYJIbC OT CUCTEMbI TOYHOTO BPEMEHH.

1.2.20.4 ]Ins npuema curHajga CUHXPOHUMITYJIbCA MOXKET HCIIOJIb30BaTbCS OJUH U3 JABYX
BXOJIOB YCTPOWCTBA!

— Bxoj uHTepderica RS485 (X3.2). B stom pexume (3amaercss COOTBETCTBYIOIICH MPO-
rpaMMHOW HACTPOWKO#, cM. 1. 1.2.20.6) mopT UCTONIB3yeTCs KaK AUCKPETHBIH BXO (TO €CTh pearu-
pyeT Ha MMITYJIbC C MUHUMAJIbHOM JUTHTEFHOCTBIO aKTUBHOTO CUTHAJIA HE MeHee /5 mc) M He Mo-
KET UCTIOIB30BAThCS ISl OPTaHU3aLMU CTAaHAaPTHOTO KaHaja CBS3H;

— CHENMAaIM3UPOBAHHBIA TUCKPETHBIN BX0A «Cunxpoumnynvcy (X3.1). JlaHHBINA BXOM BBI-
MOJTHEH Ha HOMHUHAJIbHBIE 3HAYSHHS TIOCTOSTHHOTO HanpsikeHus: 24 B. JIuTenbHOCTh BXOAHOTO UM-
MyJbca He MeHee 15 mc.

1.2.20.5 Ilpuxon wuMIyiabca MO KaHady CHHXPOHHU3AIMH TMPUBOJUT K aBTOMATHYECKOM
«IOACTPOMKE» BHYTPEHHETO BPEMEHH YCTPOICTBA.

1.2.20.6 ITapameTpsl CHHXpOHM3ALMU BPEMEHH 33Jal0TCs B MeHIO «Hacmpouixu — Cunxp.
8peMeHL.

C moMomIbo yCTaBKU «Mmnyabe» UMEETCs BO3MOXKHOCTD 3a/1aTh YaCTOTY IMPUXO/a CUTHAJa
CHHXpOHM3aIMu: oauH pa3 B cekyuay (PPS), B munyty (PPM), B uac (PPH).

C nomouibio ycTaBKM «Bxo0 umn.» MOXKHO 337aTh OJHO U3 3HAUECHMI:

— «Omxny — CHHXpOHU3AIMS HE UCIIOIb3yeTcs (B 3ToM ciaydae uHTepderic RS485 moxHO
WCTIOJIB30BATH JIJISl OPraHU3alUU CTAaHAAPTHOTO KaHaja CBS3H);

— «RS485» — KaHaJa CHHXPOHHU3AIIUH BBITIOIHIETCS ¢ MOMOINBI0 nHTepdeiica RS485 (X3.2);

— «Onmpony» — KaHaJl CUHXPOHU3AIMH BBIMOJHSACTCS C TOMOUIBIO ONTPOHHOTO BXO/a
«Cunxpoummyibey (X3.1).

1.2.20.7 B cnywae, ecnu yCTaBKOM 3aJaHa CHUHXpPOHM3AIMS BpeMeHH («Bxoo umn. —
RS485/0Onmpony»), a CHHXPOUMITYJIbC HE MPUXOAUT B TCUCHHE JBYX HHTECPBAIOB OKUIAHUS HM-
nmyJbca (3HaYCHUE YCTaBKU «HMnyisc» YMHOKEHHOE Ha JIBa), TO HAa MHIUKATOPE YCTPOHCTBA MOSB-
asiercst coobuienne «Hem cunxp.epemenuy. Ilpu aTom cpabateiBanue pene « Cuerany v CBETOAHOAA
«BHewHsAs HeucnpasHocmyy HE TIPOUCXOJHT, T.K. OUIMOKAa HE KPUTHYECKAas U IMO3BOJSET JOJT0e
BpeMsI BBITIOTHATH (YHKIUHU 0€3 MOTepH KayecTBa.
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[Tpemycmotrpena touka «Hem cunx.epem» (cMm. Tabnuiy B [Ipunoxennn B), mpu nmoakiode-
HUU K KOTOPOW MpOrpaMMHUpYEMbIe pelie WM CBETOAMOMABI CpadaThiBalOT MPHU BO3HUKHOBEHUU
OLIMOKY CUHXPOHU3ALMHA BPEMEHHU.

1.2.20.8 VYcrpoiictBa ¢ ucroaeHneM «M4-TX» u «M4-FX» moaaepKuUBarOT CHHXPOHU3A-
U0  BpeMeHH ¢ mnomouibio mpotokona SNTPv4. BpiGop wucmons3yemMoro IMpoTOKoja
ocyuiecTBisieTcss B MeHIo «Hacmpotixu — Cunxp.epemenu» ¢ TOMOIIbIO YCTaBKU « CuHXp.no cemuy.
CuHXpOHHM3aIUsl N0 CETH BBINOJIHACTCS OTHOCUTENIBHO BCEMHUPHOTO YHHBEPCAJIbHOI'O BPEMEHHU
UTC.

MeTtku Bpemenu B Monenu AanHbix MOK 61850 ykazwiBatorcst oTHOcuTenbHO UTC. Metku
BPEMEHH JUIS PETUCTPATOPa COOBITHH, OCIHIUIOTPAMM ¥ CpabaThIBAHUH yKA3bIBAIOTCS OTHOCHTEIh-
HO JIOKaJbHOTO BpeMeHHU. J[J1s1 HACTPOMKH JIOKaJIbHOT'O BpPeMEHU HEOOXOAMMO YKa3aTh CMELICHHUE OT
UTC B MmuHyTax ¢ momorbio ycraBku « Cuewy.omUTC, muny.

Hactpoiika cunHxpoHu3anuu BpeMeHu 1o mnporokoiny SNTP ocymectBisiercsa B pasnene
«Hacmpouixu — Cunxp.epemenu — SNTPy»:

— «IP aopec (ocH.)» — agpec OCHOBHOTO CepBepa BPEMEHHU;

— «IP aopec (pe3.)» — agpec pe3epBHOTO cepBepa BPEMEHH;
—  «llepuoo cumxp.,c» — IepuoJI OMpoca cepBepa BPEMEHH B CEKYHIaX;
—  «Tooic.cepsepa,c» — BpeMsi 0)KUJAHHS OTBETA OT CEpPBEpa B CEKyH/IaxX.

[Tpu ucnonp3oBanuu npoTtokosia SNTP ycTpoHCTBO OCyIIECTBIISIET ONMPOC OCHOBHOTO CEP-
Bepa BPEMEHHU C MEPUOJIOM, 3aJaHHBIM YCTaBKOU «[lepuood cunxp.,c». Eciu B TedueHue BpeMEHU
«Tooic.cepsepa,c» He TIOCTYIHII OTBET OT OCHOBHOTO CEpBEpa, YCTPOHUCTBO MEPEKIFOYAETCS Ha pe-
3epBHBIN CEpBEp BPEeMEHHU. Y CTPOHCTBO OyIET MPOI0JIKATh pabOTy C PE3ePBHBIM CEPBEPOM JIO TEX
op, MoKa OyJIeT MOoJay4YaTh OT HEr0 OTBET, MOCJEe Yero CHOBA MEPEKIIOUUTCS Ha OCHOBHOU CEpBEp
BPEMEHHU.

Ecnu ycTpoiicTBO HE MOTYYHUT OTBET HU OT OCHOBHOTO, HU OT PE3€PBHOTO CEpBEPa BPEMEHH,
TO 4epe3 BpeMsi, 3aJlaHHOe ycTaBkou «Hacmpotiku — Cunxp.epemenu — Tyo.cunxp.,c», Ha UHIAKA-
TOpE YCTPOWCTBA MOSIBUTCS COOOIIeHUEe «Hem cunxp.epemenu» M U3MEHUTCSI KAYECTBO BPEMECHH B
Mozenu nanabix MOK 61850.

s obecrieueHnsi CHHXPOHU3AIUH BPEMEHHU C TOYHOCTHIO | MC BO3MOXHO COBMECTHOE HC-
MOJIb30BAHUE CHHXPOHM3AIMK BpeMeHu oT cuaxpoumiyibea (PPS) u o cetu (SNTP). B atom ciry-
9Yae OCHOBHBIM KaHaJOM CHHXPOHH3AIMH SIBIIICTCS CHHXPOHMMITYJILC, @ 3HAYCHUE BPEMEHH, TOJTY-
YEHHOE TI0 CETH, MPUMEHSIETCS TOJIBKO, €CIIH TEKYIee BPEMsI YCTPOUCTBA OTIMYACTCS OT MOJTyUYeH-
HOTO BpeMeHu Oostee yeM Ha 500 mc.

1.3 Cocras uzgenus

1.3.1 B ycTpo#cTBO BXOJAT CIEAYIONINE OCHOBHBIE Y3JIbI:
— MOyJib KoHTposuiepa MK
— MOJyJIb KJIaBUATYphl U MH/IUKALIUH;
— MOAYJb TUTAHUS;
— MOJyJIb OTITPOHHBIX BXO/IOB;
— MOZYJIb BBIXOJHBIX peJle;
— MOJyJIb BBIXO/IHBIX PEJI€ U ONTPOHHBIX BXOJIOB;
— JIBa MOJIYJIsl BXOJIHBIX Pa3BsA3bIBAIOIINX TPaHC(HOPMATOPOB.

1.3.2 KoHcTpyKIwsl H3aemust

1.3.2.1 KoHCTpYKTHUBHO YCTPOWCTBO BBHITIOJHEHO B MOHOOJOKa, COAepKamero (yHKIHO-
HaJIbHBIE MOJYJIM, Ha MEPETHeH MaHeln KOTOPOTO PacIOJI0XKEHbI OpraHbl MHAWKALWU U YIIpaBie-
HUSI yCTPOICTBA, Ha 3aJHEH — pa3beMbl W/MIM KIEMMHBIE COCTUHUTENH VISl TIOAKIIOUYEHHS BHEII-
HuX Henei. CTpyKTypHas cxeMa yCTpoicTBa H300paxeHa Ha pucyHke 13.

1.3.2.2 B 610Ke pacnojokeHbl MOJyJIH, B COCTaB KOTOPBIX BXOJAT MEYaTHas Iuiata u Jipy-
rue HeoOXOoANMBIE IeMEHTHL. Moy 00BbeTMHEHBI MEXTy cOOOH C IMOMOIIBIO MEYaTHOM Kpocc-
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1athl. BHenIHMe curnaisl Bcex MOoAysel (KpoMe MOAyJIsl ypaBJeHHs) BbIBEIECHbI Ha 3aJHIO0 Ma-
HeJsb OJI0Ka U MOJKIIIOYEHB! K KiieMMaM. KiieMMbl BBINOJIHEHB! pa3beMHBIMU (I€JI0M Tpynmoit), 4To
MIO3BOJISIET MPU HEOOXOAMMOCTH ONEPATUBHO 3aMEHUTh YCTPONCTBO, HE Hapyllasi MOHTaX MOJBO-
JAUX IPOBOJOB.

1.3.2.3 HenocpeacTBeHHO Ha mepeHell naHelIn yCTpoiicTBa yCTaHOBJICHBI:

— JKUAKOKPUCTAJUIMICCKHIA MHIUKATOP, CoAep X amuii yetbipe ctpoku 1o 20 3Hakomect, ¢
YIPaBIIAEMON MIOACBETKON U PETYJIUPYEMOM KOHTPACTHOCTBIO,

— KHOTKM KJIaBUATYphl YIpaBiieHHs (IIECTh KHOIOK YMPAaBICHUS AUAJIOTOM «YEJIOBEK-
MaIllMHa», KHOIIKY ONEPaTUBHOIO YNPaBJIEHUS U KHOIIKAa cOpoca CUTHAIM3AIUH);

— CBETOJMOJIbl CUTHANM3aluu (C (QUKCUPOBAHHBIM HA3HAYEHHEM U IPOrpaMMUPYEMBbIE
MI0JIb30BATENIEM);

— Bxoxa USB (mpumensieTcst [uist HEOCPEICTBEHHOTO MOIKITIOYCHHUST K KOMITBIOTEPY).

1.3.3 Mogynu BXOJHBIX TpaHC(HOPMATOPOB TOKA

1.3.3.1 Monaynu tpancopMaTOpOB TOKa COAEPHKAT MO TPH OAMHAKOBBIX MPOMEKYTOUHBIX
TpaHchopmaTopa TOKa o Kaxao0il dase.

1.3.3.2 IIpomexxyTouHble TpaHCHOPMATOPHl OOECIEUMBAIOT T'aJIbBAHHMUYECKYIO Pa3Bs3Ky H
MpeIBapUTEIIFHOEC MacIITAONPOBaHUE BXOTHBIX CUTHAJIOB. [lepBudHbIe 0OMOTKH TpaHCc(HOpMaTOpPOB
o0ecrneunBaroT 3aJaHHYI0 TEPMUYECKYI0 CTOMKOCTh IPU KPAaTKOBPEMEHHBIX Meperpy3Kax Mo BXO-
HBIM CHTHAJIaM.

1.3.4 CoBMmeleHHbII MO/1yJIb KOHTPOJIEpA U MIOPTOB JTMHUU CBSI3U

1.3.4.1 Monaynp BKJIIOYAET COBMEUICHHBIC TUIATHI KOHTPOJUIEPA U TIOPTOB JIMHUH CBSI3H.

[Tnata MUKpPONIPOLIECCOPHOTO KOHTPOJLIEpa, KpOME COOCTBEHHO 32-pa3psAHOI0 MHUKPOIIPO-
neccopa, comepxkutr 4 Moant I13VY, 16 Moaiit coxpansemoro O3V, cTopokeBoil Taiimep, dachl-
KaJIeHJapb, CXEMY PE3epBHOIO MUTAHUS MaMATH M KaJeHJaps, YHEPrOHE3aBUCUMYIO MaMsATh yCTa-
BOK, MHTepdelic muHbl pacmmpeHus u 14-paspsanbiii 8-xkananbHbld ALIL. ['maBHBIN npoueccop
00CITy’)KUBaeT TpU Mocje1oBaTeIbHbIX KaHana cBsi3u — USB, RS485 u nononuuTensHbiit HHTEpdEiic
B 3aBHCHMOCTH OT MCIIOJIHEHHU. TaM ke pacloyokKeH BXO/ CUHXPOHHU3AI[MH BPEMEHU.

1.3.4.2 Tlnara MUKPOIIPOIIECCOPHOTO KOHTPOJUIEPA BBIIOIHSET CIIeIyIoue QyHKIINUN:

— IIpUEM CUTHAJIOB OT TpaHC(HOPMATOPOB TOKA;

— aHAIOTO-IIM(PPOBOE MPEOOPA30BAHNE BXOTHBIX aHAJIOTOBBIX CUTHAJIOB;

— ¢unbTpans aHAJOTOBBIX CHUTHAJNIOB, MOJABIECHUE alEPHOANUYECKON M BBICOKOYACTOTHBIX
COCTABJISIIOLINX, HAYWHAS CO BTOPOM TapMOHUKH;

— pacyer ACUCTBYIONIUX 3HAYEHUU MEPBOM U BTOPOU FapMOHUYECKON COCTABJISIONICH BXO/I-
HBIX CUTHAJIOB;

— CpaBHEHHE PACCUMTAHHBIX 3HAUEHUH TOKOB C yCTaBKaMH;

— MIOCTOSIHHBIA OMPOC BCEX JUCKPETHBIX CUTHAJIOB;

— o0CITyXKMBaHUE JTIOTUYECKOM CXeMbl YCTPOUCTBA;

— BbIJla4ya CUTHAJIOB HAa COOTBETCTBYIOIINE PEJIE;

— MHAUKAIIHS COCTOSIHUS YCTPOMCTBA HAa CBETOINO/IAX;

— OMPOC YHPABJISIFONINX KHOTIOK;

— o0ciTyXKMBaHHE KaHAJIOB CBSI3H;

— BBIBOJ MH(OPMAIINH HA TUCIIICH;

— TIOCTOSTHHAsI CAMOJAMATHOCTUKA MOYJICH.

1.3.4.3 Monaynb comepKHUT J1Ba WU TPU HE3aBUCUMBIX MHTep(eiica CBSI3U B 3aBUCUMOCTHU
OT UcTIoNHeHMs. JlaHHBIe IOPTHI MPETHA3HAYEHBI IS YJAIEHHOTO IOCTYTa K YCTPOUCTBY.

1.3.4.4 Monynb COIEpKHT CIIEUATBbHBINA JUCKPETHBIN BX0J] HA HOMUHAJIBHOE HAIPSDKEHHE
24 B, npeHa3HaYEHHBIN AJI IOJJaYM Ha HETO CUHXPOUMITYJIbCA OT CUCTEMBI €AMHOIO BPEMEHH.

1.3.5 Moaynu onTpOHHBIX BXOJIOB

1.3.5.1 Mopaynu ONTPOHHBIX BXOJOB 00ECIIEUYNBAIOT:
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— TAIBBAaHUYECKYIO pPa3Bs3Ky BXOJHBIX JUCKPETHBIX CHTHAJIOB OT JJIEKTPOHHOW CXEMBI
YCTPOMCTBA;

— BBICOKYIO TIOMEXOYCTOWYHMBOCTh ()YHKIIMOHHPOBAHUS 32 CUET BBICOKOTO MOpora cpadaThl-
BaHMsI ONTORJIEKTPOHHOTO NpeodpazoBatens He Hike 0,6 oT Ugonr.

1.3.5.2 YcTpoiCTBO KOMIUIEKTYETCSI MOYJISIMU BXOJIHBIX JUCKPETHBIX CUTHAJIOB OAHOH U3
Tpéx Moaudukanuii — Ha HanpspkeHune 110 B, 220 B mocrostHHOTO TOKA Mt Ha Hanpsbkenue 220 B
[IOCTOSIHHOT'O/TIEPEMEHHOr0 ToKa. TpeOyemyro MoIu(UKAIUIO CIEAyeT OroBapHBaTh IPH 3aKase
YCTPOICTBA.

1.3.5.3 Hns ucnonnenus 220 B DC nuckpeTHbIe BXOABI CpadaThIBAIOT TOJIBKO TPH MOaYe
HaNpsDKeHUs TPSAMON TMOJSPHOCTH, A OCTAJIbHBIX MOJU(PHUKAIMNA MOJSIPHOCTh IMOJAKIIOYECHUS
BXOJTHBIX CUTHAJIOB TIPOU3BOJIbHAS.

1.3.5.4 Jns ucnomuenns 220 B DC npexycmorpeHo hopMupoBaHHE UMITYJIbCA PEKEKIINH,
o0ecreynBaroIlero NpoTeKaHue Mo BXOAHOM Lenu KoJuuecTBa nekrpuuectBa He MmeHee 500 MxKur.
HampspkeHue 3amycka MMITyJIbca PEKEKIMM HE IMPEBBIIIACT HANpsHKEHUs cpabdaThlBaHUSA, MpHUBE-
néuHoro B Tabuuue 1. HampspkeHue BBIKIIOYEHUS UMITYJIbCA PEKEKIMHM HE MPEBBIIIACT HaIpsKe-
HUS BO3BpaTa, MpUBEAEHHOTO B Ta0uIe 1.

1.3.6 Mogynb BBIXOJIHBIX pelie

1.3.6.1 BreixomHsie pesie, IpUMEHEHHBIE B YCTPOMCTBE, OOECIICYMBAIOT TabBAHHUYECKYIO
pa3BsA3KYy JIEKTPOHHOW CXEMbI YCTPOICTBa ¢ KOMMYTHUPYEMBIMH LETIIMU U 00JaJal0T BBICOKOU
KOMMYTHpYIOIIeH criocoOHOCThi0. Kaxioe pene nmeeT ABe mapbl NEPEKUIHbIX KOHTAKTOB, HO HE
BCE OHHU BbIBEJICHBI Ha BBIXOJHbIC KIEMMBl. B cxeme mpenycMoTpeHa OIOKMPOBKA OT CIy4ailHbIX
cpabaThIBaHUN BBIXOAHBIX pelie IpU cOO0sX MpolLeccopa.

1.3.6.2 BrixonmHoe pesie OTKITIOYCHHUS BBIKIIOYATENS TPOAYOIUPOBAHO TPEMsI HE3aBUCHMBbI-
MU HEMsIMH (BBIXOJI PETUCTPa — TPAH3UCTOPHBIN KITIOY — CUIIOBOE pelie) /sl OBBIILIEHHS HaJle)KHO-
CTH cpabaTbiBaHUs TIpU OTKIOYeHNH aBapuu. KonTaktHble HP rpynmel BBIXOAHBIX perne
«Omxn. 1», «Omxa. 2» 1 «Omka.3» peKOMEHyeTCs BKIIIOUATh NapajuieabHO.

1.3.6.3 Hanpspkenune muTaHus yIpaBiSIONIAX OOMOTOK BBIXOJHBIX pejie cocraBiser 12 B
MOCTOSIHHOTO TOKA.

1.3.7 Monyns nutaHus

1.3.7.1 Monaynps nuTaHus mpeoOpazyeT NMepBUYHOE HAPSHKEHHWE ONEPAaTHBHOTO MUTAHHS
(mepeMeHHOe, MOCTOSIHHOE WJIM BBIIPSAMIIEHHOE) BO BTOPUYHBIE BBIXOJHBIE CTAOWJIN3HPOBAHHBIE
HaIpsDKEHUs MOCTOsTHHOTO Toka +5 B u +12 B.

1.3.7.2 YcTpoWCTBO KOMIUIEKTYETCS MOAYJIEM MTUTAHUS OJHOM M3 ABYX MOIU(HUKAIMA — Ha
Hamnpsbkenrue 220 B mocTossHHOro/mepeMeHHOoro Toka uiu Ha Hanpspbkenue 110 B mocTostHHOTO TO-
ka. Tpebyemyro MOaU(HKAIHIO CIIeTyeT OrOBapuBaTh MPH 3aKa3e YCTPOICTBA.

Hnst ucnonuenus 220 B moasspHOCTH MOJIKIIIOUEHUS MUTAHUS POU3BOJIbHAS, I UCIIOJIHE-
Hus =110 B Ha knemmy X8.1 moaBoauTcst «+», Ha KiieMMy X8.2 MOJBOJIUTCS «—».

1.3.7.3 Ha momyne muTaHus PacmoOOKEH OTCEK JJIEMEHTAa MHUTAHHWS (CMEHHOHN JIMTHEBOU
Oarapeiikn), 00eCreunBaOIIEro COXpaHEHUE MaMATH U X0J1a YaCOB IPU OTCYTCTBUU ONEPATUBHOTO
MTUTAHUS.

1.3.8 Moaynb knaBuarypsl u nHauKamn KN

1.3.8.1 Moaynp KknaBuaTypsl U MHAMKALUH TIO3BOJSIET ONpAIIUBATh COCTOSHUE KHOIIOK,
BBIBOJIUTh MH(POPMAIUIO HA Ta0lo B OYKBEHHO-IIM(DPOBOM BHUEC, a TAKXKE YIPABIATH MMOJICBETKOM
MHIIIKATOpA.

1.3.8.2 Ha moxyne pacmonoxxeH pazbeM uHtepdeiica USB 1t moakiItoYeHnst K KOMITBIOTeE-
Py IIpY TIPOBEJICHUH HANAI0YHBIX paboT. B HOpManbHOM pekuMe pa3beM JODKEH OBITh 3aKpHIT 3a-
[Ty IIKOM.
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Pucynok 13 — CtpykTypHas cxema ycrpoiictBa «Cupuyc-T»

1.4 VYcrpoiicTBo 1 pabota
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1.4.1 OcHOBHBIEC TPUHIHIBI PYHKITMOHUPOBAHHS
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1.4.1.1 YcrpoiicTBO BCera HaXOJIUTCS B PEKHUME CIEKEHUS 3a IMOJABEACHHBIMH aHAJIOTO-
BBIMU U JUCKPETHBIMHU CUTHAJIAMH.

1.4.1.2 YcTpoWCTBO MEPHOANYECKH U3MEPSET MTHOBEHHBIC 3HAYCHHS TOKOB M HAIIPSKECHHH
¢ moMoIIbl0 MHOrokaHaiabHbIX ALIII, mMycKk KOTOpBIX MPOUCXOAMT OJAHOBPEMEHHO, YTO IO3BOJISET
WCKJTFOUUTH MOTPEITHOCTH B (Pa30BOM CIABUTE MEKAY OTCUETAMH Pa3HBIX KAHAJIOB.

Custble 3HaueHust ALIIT o6pabateiBatoTest mo nporpaMme nudpoBoil GpuiabTpanuu OTHOCH-
TEJIbHO MEPBON FaPMOHUKH MTPOMBIIIJIEHHONW YacTOThI, B PE3YJIbTAaTE YEro MOJY4YaroTCsl AEKapTOBBI
KOOp/AMHATBl BEKTOPOB BXOJIHBIX TOKOB M HAIPSDKEHHM ¢ OTHOCUTENBHOM B3aMMHOMN (a3sMpOBKOM.
OuibTpalysi OTCEKAEeT IMOCTOSHHYIO COCTABIIAIOILYI0 CHUTHAJIOB, BBICIIME TapMOHHMKH, a TaK¥Ke
ocialsieT SKCIOHEHIMANIBbHYI0 COCTABIISIONIYIO NP MEPEXOJHBIX Mpolieccax Mpy aBapusaX Ha JH-
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JloToTHATEIBHO IO TIporpaMMe MU(POBON (PHIIBTpAIMK BBIYUCIISIOTCS 3HAYCHHS 2-H Tap-
MOHHYECKOH cocTaBistoniei nuddepeHantbHbIX TOKOB.

1.4.1.3 B OGomnpliieil yacTu anropuTMOB 3alIUT YCTPOWCTBA MCIHONB3YIOTCS JEHCTBYIOIINE
3HA4YCHHUS IEPBOI TAPMOHUKH TOKOB.

1.4.1.4 3nayeHuss MojJyJjiell BEKTOPOB BBIYUCIISIFOTCS KaXKJble D MC M CpPaBHUBAIOTCA C
YCTaBKaMH, BBEICHHBIMU B YCTPONCTBO IIPU HACTPOUKE €r0 Ha KOHKPETHOE IIPUMEHEHHUE.

1.4.1.5 Ilpu npeBbILICHUH TOKA 33JaHHOM YCTaBKH MIPOUCXOIUT IyCK CTYIEHHU.

1.4.1.6 [Manee 3amyckaroTCsi BpEMEHHBIE 3aJ€P)KKH, 3a/laHHbIe JUI KaXXJI0i CTymneHu cpaba-
ThIBaHUS. B ciydae Bo3BpaTa M3MEpUTEIFHOTO OpTaHa MPOUCXOAUT COPOC BBIACPKKH BPEMEHH.

[Tocne BbIIEPKKU 33JaHHOTO BPEMEHH BKJIIOUEHHBIX 3aIIUT MPOUCXOAUT BblJaua KOMaHIbI
OTKITIOYEHUS BBIKITIOYATENSI C TOMOIIBIO BBIXOTHBIX PEJIe.

1.4.1.7 B moMeHT cpabaTbIBaHUsI KOHTAaKTOB pelieé MPOUCXOAUT (PUKCALUS MPUYUHBI OT-
KIIIOYEHUSl JMHUU (BUZ CpaboTaBIIEH 3alUThI, BHEIIHEE OTKIIOUYEHHE WJIM KOMaH/a), MOMEHTa
cpabaThIBaHUS 3aIIUTHI IPU MMOMOIIM BCTPOEHHBIX YAaCOB-KaJEHAAps, a TaKKe BPEMEHH, MPOLIe/-
IIEr0 ¢ MOMEHTA BBISBJICHUS YCIOBUH cpaOaThIBaHUs 3allMThI 10 MOMEHTA BbIJAYM KOMAaH]bl Ha
BBIXOAHBIE pene 134

1.4.1.8 Pa3mMbikaHue KOHTAKTOB peiie « OTKI.» MPOUCXOAUT TOJIBKO MOCIIE BO3BpAaTa TOKO-
BBIX OpraHoOB.

1.4.1.9 Ilpu ycnoBuu cpabaThiBaHUsI TOKOBBIX 3aILUT U OTCYTCTBUU CHMKEHMS TOKA HUXKE
yctaBku « YPOB — lypoe/[nom.en» B TedeHHE 3aJaHHOTO ycTaBkoul « YPOB —Typos, c» BpeMeHH,
cpabatbiBaeT BBIXOAHOE penie « VPOB» u BbAAaeT CUTHAJ OTKIIOYEHUS CMEXHOTO BBIKIHOUATEIs.
Taxum obpazom, curtan YPOB Oynet BbiaBaTbes TOJIBKO MPU YCIOBUM HECpaOaThIBaHUS BBIKIIIO-
yaTess. JTO MO3BOJIAET CHU3UTH BPEMsI OTKJIFOYEHHS BBIIIECTOSIIETO BBIKIOYATENS U YMEHBIIUTD
MOCJIEICTBUSL OTKa3a BBIKITIOUATENS OOBEKTa. 3aMKHYTOE COCTOSIHHE KOHTAKTOB pene «YPOBy
o0ecreunBaeTcs 10 MOMEHTa BO3BpaTa TOKOBBIX 3aIIHT.

1.4.2 CamouarHoCTHKa yCTPOMCTBA.

1.4.2.1 Tlpu BKIIOYEHUH MUTAHUS MPOUCXOAUT MOJHAS MPOBEPKA MPOTPAMMHO JTOCTYITHBIX
y3JI0B yCTPOMCTBA, BKJIIOYASI [EHTPATBHBINA TpOIleccop, mporeccop mudpoBoii oOpabOTKH CHUTHA-
noB, [13Y, O3V, sHepronesaBucumyro namsaTh yctaBok, ALl 1 0OMOTKH BBIXOAHBIX pene. B ciy-
yae OOHapy>KEHHsI OTKa30B, a TaK)K€ MPU OTCYTCTBUM OINEPATUBHOIO MUTAHUS BBIAETCS CHUTHAJ
HOpPMaJIbHO-3aMKHYTBIMH KOHTaKTaMu peinie «Omkaz», U yCTPONCTBO OIIOKUPYETCS.

1.4.2.2 B nponecce pabOThI MPOIECCOpP MOCTOSHHO MPOBOJHWT CaMOJIUATHOCTUKY M Tepe-
IIPOTPaMMHUPYET TaK HA3bIBAEMBIN CTOPOKEBOM TalMep, KOTOPBIM, €CIIM €ro IEepUOANYECKU HE
cOpachIBaTh, BBHI3BIBACT alIapaTHBIA cOpOC Mpolieccopa yCTPOCTBa U 3allyCKaeT BCIO MPOTrpaMMy ¢
Hayaja, BKIIOYas MMOJIHOE€ HAavYaJbHOE CaMOTEeCTUpOBaHHE. TakuM 0Opa3oM, MPOMCXOTUT MOCTOSH-
HBIM KOHTPOJb KaK OTKAa30B, TaK M CIy4alHBIX cOOEB YCTPOWCTBA C aBTOMAaTHUYECKHM Iepe3aryc-
KOM yCTPOWCTBA.

1.4.3 Onucanue BXOOHBIX aHAJIOTOBBIX CUTHAIOB

Knemmsr |4 gy, 15 sry Vo sy v L4 gy 1B giy o gy ipeIHa3HAYEHBI IS TTOAKITIOUEHUS BTOPHY-
HBIX OOMOTOK H3MEPHUTENBHBIX TPaHC(HOPMATOPOB TOKA BBHICIICH M HH3IICH CTOPOH CHIIOBOTO
TpaHchopMaTopa COOTBETCTBEHHO.

[Tpu moak/IIOUEHUH HEOOXOAUMMO KOHTPOIUPOBATH MPAaBUIBLHOCTH (ha3MpPOBKU MOJBOJAUMBIX
nenen! KiteMMbl Hagajga OOMOTOK IIOMEUYEHBI 3HAKOM «*».

1.4.4 Onucanue BXOJHBIX IUCKPETHBIX CUTHAJIOB

1.4.4.1 Bxon «l azosas 3awuma mpancgopmamopay SBISETCS BXOJIOM 0€3yCIOBHOTO OT-
KITIOYCHHUSI U MCIIONB3YeTCs JUIS TOABEICHHUS K YCTPOMCTBY OTKIIIOYANONICTO CHTHAJIA OT IeTel
ra3oBoii 3amuThl TpaHnchopmaTopa. JJTMTETFHOCTh 3aMBIKaHUS OTKIIIOYAIOIINAX PEJie COCTABIISET HE
MeHee | CeKyH/Ibl B HE3aBUCUMOCTH OT JUIUTEIILHOCTH MPUCYTCTBUS JAHHOTO CUTHAJIA Ha BXOJIE.
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1.4.4.2 Bxon «lazoeasn 3awuma PITH» siBnisieTcst BXOJIOM 0€3yCIOBHOTO OTKJTFOUCHUS U HC-
MOJIB3YETCS Ui MOJABEACHUS K YCTPOMCTBY OTKJIIOUAIOIIETO CHUTHajla OT LeNeil ra30BOM 3allUThl
PITH. InuTenbHOCTh 3aMbIKaHUSI OTKJIFOYAIOIIUX PEJie COCTaBJIsET HE MEHee | CeKyH/bl B HE3aBU-
CUMOCTH OT JUIMTEJIbHOCTU MPUCYTCTBUS JAHHOTO CUTHAJIa Ha BXO/IE.

1.4.4.3 Bxon «Bxoo YPOB» wucnonb3yercs Ais TMOABEACHUS CHUTHAIa OTKIIOUEHHUS OT
YPOB cmexHOoro BeIKiIIOUaTens (HallpuMep, OT YCTPOMCTB 3aIlMThl BBOJOB), U BBI3bIBAET HEME-
JIEHHOE cpadaThIBaHME BBIXOJHBIX OTKIIIOYAIOIIUX pelie yCTpoicTBa. BBHUy BBICOKOI OTBETCTBEH-
HOCTH JUIsl CTPAXOBKH OT JIOKHBIX cpaOaThIBaHUM BBEACH JTOMOIHUTENbHBIM KOHTPOJIb 1O TOKY. Ta-
KUM 00pa3oM, cpaOaThIBaHHE BBIXOJHBIX pelie MPOU30MIET TOJIBKO MPHU IMOCTYIJICHMH Ha BXOJ
yCTpOMCTBa NUCKpETHOro curHana «Bxoo VPOB» M HalW4uM TOKA, MPEBBIIAIOLIETO YCTaBKY
«YPOB — Iypos/Inom.eny.

1.4.4.4 Bxon «Copoc cuenanuzayuuy MOXET UCIIOIB30BAThCA IS AUCTAHIIMOHHOTO cOpoca
BCEX peJie U CBETOAMOJOB CUTHAIM3AIMU YCTPOWCTBA, HAIPUMEDP, OT BHEIIHEH KHOMNKHU. [[elicTBUE
BXO0/1a aHAJIOTUYHO HAXaTHIO KHOMIKH «COpOCc) Ha JNHUIIEBON aHENn yCTPONUCTRA.

1.4.4.5 Bxon «2-oti Habop ycmagoky» BBOAUT B JIeHCTBHE YCTaBKU U3 BTOporo Habopa. Eciu
BXOJ] OCTaBHUTh HETIOAKIIFOYCHHBIM, TO UCTIOIB3YETCS TOJIBKO OAMH (TIEPBBIIA) HAOOD.

1.4.4.6 Bxomel «Bx00 1»...«Bxo0 [6» mpemHa3HAYCHBI JJIS PACIIMPEHUS BO3MOYKHOCTEH
ycTpoiicTBa. CBOWCTBA KaX/10T0 BXOJA 33/1at0TCS OTJIEJIBHO C TIOMOIIBIO YCTaBOK B COOTBETCTBYIO-
[IMX Tpynnax, moapoduee cm. m.1.2.12.

1.4.5 OmnucaHue BBIXOJHBIX pele

1.4.5.1 Beixonnsie pene «Omxn. 1», «Omxn. 2» u «Omka. 3» NpeaHa3HAYCHBI JIJIS BBIITAYH
KOMaH/Ibl OTKJIIOYCHHsI HA JPYrHe TePMUHANbBI, UMEIONIe (QYHKIUIO YIPABICHUS BBIKIIOUATEIEM
(manpumep, «Cupuyc-YB»), 1ub0 HemocpeacTBEHHO Ha KaTylIKy oTkirodeHus. Ho HeobOxoaumo
YYUTHIBaTh, YTO PEJie PACCUMTAHBI HA TOK 3aMBIKaHUsI 10 6 A mpu HanpsbkeHuu 220 B mocTossHHOTO
ToKa. MakCUMalbHBIA TOK MX pa3MbIKaHHs cocTaBiser mopsaka 0,5 A (musa pene «Omxn. 1(2)»),
MO3TOMY B CXEM€ OTKITFOUEHUS HE0OXOUMO MPUHSATH COOTBETCTBYIOIINE MEPHI, YTOOBI HE BHI3BATH
MOBPEKICHHUE peJie MPH pa3MbIKaHUU OOJBIIOTO TOKa (HAmpuUMep, HUCIOJIb30BaTh MPOMpEIe WIIH
CXEMY «CaMOIIOXBaTay ).

Beixognsie pene «Omxn. 1», «Omkn. 2» u «Omxn. 3» QyHKIMOHAIBLHO WACHTUYHBI U Ty0-
JHMPYIOT IPYT Apyra JJisl yBEJINYCHUS! KOJIMYECTBa KOHTAKTOB. [[isl yBermueHus HaJle)KHOCTH PEKO-
MEH/IyeTCsl UCTIOJBb30BaTh KOHTAKTHI Pa3HBIX pene. [IpuMep pekoMeHayeMoro COeIMHECHHS YKa3aH
Ha pucyHke 14.
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Pucynok 14 — Pexomenryemasi cxema OpraHu3aluy Heneil OTKII0YeHHS

[Tpu >xenaHuM MOTPEOUTEIIH MOKET YCTAHOBUTH JOIOJHUTEIBHBIE MPOMEKYTOUHBIC pelie
JUTSL KCKITIOUEHUS TIOBPEXKICHUS yCTPOMCTBA MTPH a0COMIOTHO JIFOOBIX TOBPEKACHUAX BBIKIIIOUATEIS,
HO 3TO HE SBISIETCS 00s3aTEIbHBIM TPEOOBAHUEM.
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1.4.5.2 BeixonmHoe pene « YVPOB» uMmeeT 1Be mapbl HOPMaJIbHO Pa30MKHYTHIX KOHTAKTOB U
MIpeIHa3HAYEHO IS BhIAAUM OTKIIFOUYAIOIIET0 CUTHAIA Ha 3alUThl CMEXKHBIX BBIKITIOYATEINCH.

1.4.5.3 BeixogHoe pene «Omxaz» UMeeT JBE Mapbl HOPMAJIbHO 3aMKHYTBIX KOHTAKTOB M
cpabaThIBaeT (pa3MbIKaeT KOHTAKTHI) IPU BKIIOYEHUS MUTAHUS Cpa3y MOCIE MOJHOTO BHYTPEHHETO
TECTUPOBAHUS YCTPOMCTBAa U MpH paboTe HAXOAUTCS BO BKIIOYEHHOM COCTOSHMM, YTO COOTBET-
CTBYET Pa30MKHYTOMY COCTOSIHUIO €ro KOHTakToB. [Ipu norepe nutanust pesiae OTIyCTUT U 3aMKHET
CBOM KOHTAaKTbl, CHTHAJIU3UPYs O HEUCIIPABHOCTH YCTPOMCTBA 3aILUTHI.

1.4.5.4 Beixonnoe pene «Cuenanrusayusy AMEET JBE NMapbl HOPMAIbHO Pa30MKHYTBIX KOH-
TaKTOB U CpabaThIBaeT NMpU OOHAPYKEHUH JFO00H HEMCHPABHOCTH BO BHENIHHX IO OTHOIICHHUIO K
YCTPOUCTBY 3amuThl Hemsix. K HuM oTHocsATCs — cpabaThlBaHuEe BHYTPEHHHX TOKOBBIX 3aIUT, Ie-
perpyska, 6mokuposka PITH, ne6ananc JI3T, nossienue npeaynpexIaoiux CUrHaJlIoB (TaKUX Kak,
«ypOBEHb Macja MaKCUMyM», «yPOBEHb Maclia MUHUMYM», «IIEperpeB» U T.1.), a Takxke cpadaThl-
BaHUE YCTPOMCTBA 1O BXOJHBIM TUCKPETHBIM OTKJIOUAIOMMM curHajgam. COpaceIBaeTcs peie
KHONKOU «COpocy ¢ maHenu yNpaBlieHUs yCTpoiicTBa, 1100 no Bxony « Copoc cuenanruzayuuy Wiu
10 JIMHUU CBSI3H.

1.4.5.5 Brixoansle nporpaMmupyemslie pene «Pene 1», «Pene 2» .... «Pene 6» ciayxat Juis
YBEIIMYCHUS] YHUBEPCAIBHOCTH YCTPOUCTBA, HMMEIOT MEPEKITFOYAONINEe KOHTAKTHI, BXOABI KOTOPHIX
MOJKHO IMOJKJIIOYUTh K OJHOW U3 3aJJaHHBIX TOYEK (PYHKLIMOHAIBHOM JIOTMUECKOM cxeMbl. MOKHO
3aIpOrpaMMHPOBATh PEKUM PabOTHI ATUX peJie — B CIEIAIIEM PeXUMe, C ITaMAThIo, 10 cOpoca CHr-
HasioM «Copocy WK B UMITYJIbCHOM pexuMe. Takke MOXKHO BBECTH 3aJI€pXKKy Ha cpabaTbIBaHHE
pene.

1.4.6 Onucanue KHONOK ONEPATUBHOTO YIPABICHUS

1.4.6.1 KHONKH ONEepaTUBHOTO YIPABJICHUS MPEIHA3HAUYCHBI IS BHIBOJIA 3aLIUT U3 PaOOTHI
WJIU TIEpEBOJIa Ha CUTHAJIM3AIMIO MEPCOHATIOM MOJCTAHIUN MPU MPOBEACHUHN ONEPATUBHBIX MEpe-
KiroueHui. s paboThl ¢ ITUMU KHOMKaMU HE TpeOyeTcs 3HaHue maposis. [ 3amuThl OT Cly-
YaifHOTO Ha)KaThsl HEOOXOAMMO CHayalla HaKaTh KHOIKY «———» U, HE OTITyCKas ee, HaKaTh HEe0O-
XOJIUMYIO KHOTIKY OTI€pAaTHBHOIO YIIPaBJICHUSI.

Texymuii pesxuM paboThl YKa3bIBa€TCs WHIMKATOpAMU CIpaBa OT KHonku. [loramenHoe co-
CTOSTHHE 000MX MHIUKATOPOB, O3HAYAET, YTO (DYHKIIMS BHIBEJIEHA YCTABKOM.

BBO/I/BBIBOJT 3aLITUT TaK:Ke€ MOKET OCYIIECTBISTHCS C IIOMOIIBIO CUTHAJIA TIO KaHAIy CBSI3U.

1.4.6.2 Kuonka «/{37» MO3BOJNSET OMEPATUBHO BHIBOJIUTH W3 AeiicTBus cryrnenu JI3T-1 u
J3T-2 (na JI3T-3 kHOIKa BIMSHUS HE OKa3bIBACT), €CIIM X paboTa OblIa pa3pelieHa yCTaBKaMHu.

1.4.6.3 Knonka «MT3 BH» 1o03BOJII€T ONEPATHBHO BBIBOJIUTH U3 JCHCTBUS BCE CTYINECHH
MT3 BH, eciu ux paborta Obli1a pa3perieHa ycTaBKaMu.

1.4.6.3 Kuonka «MT3 HH» 103BOJSET OMEPATUBHO BBIBOJIUTH M3 JIeHCTBUA cTyneHb MT3
HH, ecnu ee pabora 6bu1a pa3peiieHa ycTaBKaMH.

1.4.6.4 Kunomka « YPOB» 103BOJISIET ONIEPATHBHO OTKJIIOYAThH ACWCTBUE 3AIIUTHI MO BHIXOAY
«YPOB» Ha cMmexHble BBIKITIOYATEIN W MpeIHa3HayeH AJis MPOBEIEHUs HaJaJ0YHbIX paboT Ha
MIPUCOEIUHEHHH.

1.4.6.5 Knonka «/37» MO3BOJIIET ONEPATUBHO BBIBOJIUTH M3 JIEUCTBHSA BXOJ OTKIIOUYCHUS
«lazoeasn 3awuma mpancghopmamopa» M NpeAHA3HAYCH ISl TIPOBEICHHS HaJaJ0YHBIX PadOT Ha
MIPUCOCTMHEHUH. B cllydae eciii TOPUT CBETOIUO « Bbl600», OTHOCAIIUNCS K KHOTIKE «/ 3T», W Ha
JUCKPETHOM BXOJI€ TIOSBIISIETCSI AKTUBHBINA CUTHAN, TO CpadaThIBAaHUE pEJie OTKIIIOYEHHUS HE MPOHC-
XOJIUT, HO Ha MHJUKATOPE MOSIBISIETCA COO0IIeHUe «Bx00 cuen. I'3». Takke 3aMbIKAIOTCS KOHTAKTHI
pene «Cuenanuzayus» M 3aropaeTcsi CBETOAUOJ «BHewHsAa HeucnpasHocmsy, 4TO CUTHAIU3UPYET
BO3HUKHOBEHHUE BHEIIHEW HEUCIIPABHOCTH.

1.4.6.6. Knonka «/3 PIIH» TO3BOJISIE€T ONIEPATUBHO BHIBOAMUTH U3 JCHCTBUS BXOJ OTKIFOYE-
Hus «l azosas sawyuma PIIH» v nipenHa3HaueH Uil POBEACHHS HAIAJOYHBIX pabOT Ha MPUCOETH-
HEHUHU.
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1.4.6.7 CocrosiHHE KHOTIOK OIIEPAaTUBHOTO YIIPABIICHHS, Pa3MEIICHHBIX HA TIEpE/IHEH MaHe-
JM YCTpOICTBa, (PUKCUpYETCs B MaMATH aBapuil B MOMEHT BbI1a4l KOMaH/Ibl Ha OTKJIIOYEHHUE. ITO
MO3BOJISIET B HEOOXOIUMBIX CIy4asiX BBISIBUTH OIMIMOKH JIC)KYPHOTO IEPCOHAIA TP KOMMY TaIlUH.

1.4.7 Omnucaune CUTHAJIILHBIX CBETOLHUOIOB

1.4.7.1 Ceerommon «/lumanue» (3€JI€HOTO 1[BETA) SABJISICTCS allapaTHBIM M MPeIHAa3HAYCH
JUISL OTOOpaKEHUS HATMYHsI IUTaHUS HA YCTPOHCTBE.

1.4.7.2 Ceronuon «BHewnsas neucnpagnocmsy (KpacHOTO I[BETa) 3aropaercst npu oOHa-
PYXXEHHH JTF000H HEMCIIPABHOCTH BO BHEUTHHUX IO OTHOIICHHUIO K YCTPOHCTBY LIEMsX, KpoMe cpaba-
THIBAaHUH 3aIIUT HA OTKJIFOYEHHE BBIKITIOUATENs (Kak OT BHYTPEHHHUX 3aIlUT, TaK U MO JTUCKPETHBIM
OTKJTIOYAIOMUM BxozaM). CBeToano paboTaeT B peXMMe OJIMHKEpa, A0 cOpoca CHUTHAIU3alNH
ycTpoiicTBa (kHONKON «CHpocy, IO NUCKPETHOMY CUTHaTy miid 1o komanze 1o JIC).

1.4.7.3 Ceromuon «Cpabamuvisanue 3awjumsiy (KpaCHOTO I[BE€TA) 3aropaercs mpu cpabda-
TBIBAHNUHN yCTPOMCTBA HA OTKJIIOUEHNE BbIKIItouarenei cropod BH n HH.

1.4.7.4 Ceeromuon «Ilyck 3awumory (KpacHOTO I[BETa) pabOTACT B CIIEIAIIEM PEXUME U 3a-
ropaercs Mpu MycKe OJHON U3 CTyIIEHENW BHYTPEHHUX 3allUT.

1.4.7.5 Cseronuon «/[3T» (KpacHOTO LiBE€Ta) 3aropaercs Mpu cpabaThIBAHUU OJHOW U3 CTY-
neneit JI3T, aeicTByrOuMX Ha OTKIIOYEHHUE BhIKIOUaresnss. CBeTonuona paboTaeT B pexuMe OJTuH-
Kepa.

1.4.7.6 Ceeromuon «Hebanranc /[3T» (KpacHOTO 11BeTa) CUTHATIU3UPYET 0 HebaIaHce B IUIe-
yax nuddepeHnranibHON 3amuThl U 3aropaercs npu cpadateiBanuu J3T-3. Paboraer B pexxnme
OnuHKepa.

1.4.7.7 Ceromuon « YPOB BH» (xpacHoro 1BeTa) 3aropaercs mnpu cpabateiBannu Y POB
Ha OTKJIIOUEHHE CMEKHBIX BBIKIIIOUarenelr croponbl BH. PaGoTaeT B pexxume OnuHKEpa.

1.4.7.8 Cerommon «I3 PIIH» (xpacHOTO IIBeTa) paboTaeT B pekUMe OJIMHKEpa U 3aropaecT-
csl ipu cpabaTeiBaHUU Ta30Boi 3amuThl PITH.

1.4.7.9 Ceeromuon «I3T» (kpacHoro 1Bera) paboTaeTr B pekuMme OIMHKEpa W 3aropaercs
pu cpabaThIBAHUY ra30BOH 3aIUTHI TpaHCHopMaTOpa.

1.4.7.10 Ceronuon «I 3T cuenan» (KpacHOTO IBETA) 3aropaercs B pesxkume padotsl [ 3T Ha
CUTHAQJI TIPU TOSIBJICHWHM CUTHAJIAa Ha JUCKPETHOM BXoje «[ azoeas sawuma mpancghopmamopay
WJIU TIPY HAJIMYWU CUTHAJAa cpadaThIBaHUSI BHEITHEH CUTHAIM3AlMK Ta30BOM 3aIUTHl TpaHchopma-
TOpa Ha OJTHOM M3 MPOrPaMMHUPYEMBIX JUCKPETHBIX BXOJIOB.

1.4.7.11 Ceroauon « O60ys» (KpacHOTO I[BeTa) pabOTaET B CIEIAIIEM PEKUME U 3aropaeT-
csl ipy cpabaThIBAHUU OJIHOM U3 CTylIeHEN 00/1yBa.

1.4.7.12 Ceronuon «Ilepeepysxay» (KpacHOTO IIBETA) 3aropaeTcsi MpH cpabaThIBaHUH TIEpe-
rpy3ku ctoponsl BH nin HH. Ceetoamon paboTaet B cieasmeM pexxume.

1.4.7.13 Ceroauon «llepeeoo I'3T na cuenan» (KpacHOTO IBETA) CUTHAIM3UPYET HATMIUE
oneparuBHoi OsokupoBku ['3T mpu paboTe Ha OTKIIOUEHHE BBIKIIOUaTeNs croponsl BH. B aTom
pexume I'3T paboTtaet Ha curHan. CBeToMO01 pabOTAET B CIASIAIIEM PEKUME.

1.4.7.14 Ceroguon « YPOB 6noxkuposany (KpacHOTO IBETa) pabOTAET B CIEIAIIEM PEKIME
U 3aropaercs npu oneparuBHoM BbiBoje YPOB BH no curnany nporpaMMupyeMoro JUCKpeTHOrO
BXOJIa UM OT KHOIIKM Ha JINLEBOW MaHeIu YCTPOICTBa, MK MO JUHUU CBsA3U. CBETOIMO] CpabaThl-
BaTh He OyzeT B cinyyae, ecinu pynkuus YPOB BoiBenena ycraskoit « VPOB — @yukyusy.

1.4.7.15 Ceroguonsl «Cuenan 1», «Cuenan 2», «Cuenan 3» n «Cuenan 4» sBISIOTCS TIPO-
IrpaMMHUPYEMBIMH, C BO3MOXKHOCTh MOJKIIIOUEHUSI K OJHOW M3 3a/laHHBIX TOYEK (hyHKIMOHAIBHOM
JIOTHYECKOU CXeMBbI ycTporicTBa (rmoapoonee cm. 1. 1.2.15). [[BeT cBeTOAMO0/I0B M HATMYHE MUTAHUS
OTIPEACTISAIOTCS YCTaBKaAMHU.
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1.5 MapkupoBka 1 IIoMOMpoBaHUE

1.5.1 Ha kopmyce ycTpoiicTBa UMEETCsI MapKUPOBKA, COAEpIKaIIas CAeAYIONINe TaHHbIE:

— TOBapHBIN 3HAK;

— obo3nauenue (« Cupuyc-T»);

— MCIIOJTHEHHE TI0 HANPSHKEHUIO OTIEPATUBHOTO TUTAHUS;

— UCTIOJTHEHHE 10 UHTEePENCY JTMHUH CBSI3U;

— 3aBOJICKOI HOMED;

— J1aTy U3TOTOBIIEHUS (MECSIII, TON).

1.5.2 Opranpl ynpaBieHHs W HHIUKALMKA yCTPOMCTBA, a TaKXKe KIEMMbI MOJAKIIOUCHUS
MUMEIOT MOSICHAIONINE HAITHCH.

1.5.3 Koncrpykuueit ycTpoiicTBa IiIoMOMpOBaHHE HE MPETyCMOTPEHO.

1.6 Ymakoska

1.6.1 YmakoBka ycTpoiicTBa pom3Be/ieHa B COOTBETCTBUH ¢ TpeboBanmsivu TY 3433-002-
54933521-2009 nns ycioBUi TpaHCHOPTUPOBAHUS, YKa3aHHBIX B pa3jeie 5 Hactosuiero PO.

1.6.2 TpancnoprtHas Tapa UMeeT MapKUpOBKY, BbinonHeHHyt0 o ['OCT 14192-96, u co-
JePKUT MAHUITYJISIITHOHHBIC 3HAKH.
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2 HNCITIOJIb30OBAHME 10 HASHAUYEHUIO

2.1 DkcrutyaTallMOHHbIE OTPaHUYEHHUS

2.1.1 Kareropudecku 3amperaeTcs MOAKIIOYSHHE YCTPOWCTBA C MCIIOJIHEHUEM T10 Harpsi-
XeHuro onepatuBHoro nuranus 110 B x onepatuBHOMy HamnpsbkeHuto 220 B, Tak kak 3TO NpUBO-
JIUT K BBIXOJly YCTPOICTBA U3 CTPOSL.

2.1.2 Knumatndeckne yCIIOBHUS DKCIUTyaTallil YCTPOWCTBA JOKHBI COOTBETCTBOBATH TpE-
ooBanuam 11.1.1.3 Hacrosero PD.

2.2 TToaroroBka M3aeIns K UCIIOIB30BAHUIO

2.2.1 Mepsl 6e30macHOCTH

2.2.1.1 IIpu pabote ¢ yCTpOHCTBOM HEOOXOIUMO COOMOIaTh 00IIKe TPeOOBaHMS TEXHUKU
0€30MaCHOCTH, PacIPOCTPAHSIONINECS Ha YCTPOICTBA peeHON 3aIIUTHl M aBTOMATHKH YHEPTOCH-
CTEM.

2.2.1.2 K skcrulyaTani JOMYCKArOTCs JIMIIA, M3Y4YUBIIHE Hactosiiee PD u mpomenmime
MIPOBEPKY 3HAHUH MPABUII TEXHUKH 0€30MACHOCTH M KCIUTyaTalluU JICKTPOYCTAHOBOK dJIEKTpUYE-
CKHX CTAaHIMHU U ITOACTAHIIUH.

2.2.1.3 YCTpOﬁCTBO AOJIDKHO YCTAHABJIMBATHCS HA 3a3€MJICHHBIC MCTAJUIMYCCKUC KOHCTPYK-
Uy, IIpru 3TOM HCO6XOI[I/IMO 00ecIeYuThb H&I[@)KHI)II\/'I BJ'ICKTpI/ILIeCKI/Iﬁ KOHTAKT MCXKAY IMaHCJIbIO U
BUHTAMU KPCILJICHUSA YCTpOﬁCTBa, a Tak)Ke€ COCAUHHUTh 3a3€MJISIOIINN oouT yCTpOﬁCTBa C KOHTYpOM

3a3C€MJICHUA MCIHBIM IIPOBOJOM CCUCHUEM HE MCHEC 2 MM2.

2.2.2 Tlopsimok ycTaHOBKH

2.2.2.1 Buemmnwmii BuI ycTpoiicTBa npuseneH B [Ipunoxxenun E. Mexannueckas ycTaHOBKa
YCTPONCTBA HA MaHENIb MOXKET MPOU3BOJUTHCS C MMOMOILBIO 4-X BUHTOB COTJIACHO pa3MeTKe, MpHBe-
NeHHoM Ha pucyHke E.5.

2.2.2.2 YCTpONCTBO MOAKITIOYACTCS K TOKOBBIM IIETISIM TPaHC(HOPMATOPOB TOKA, BTOPHYHBIC
o0MOTKH KOTOpbIX cobpansl B 3BE3/1Y. IloakimtoueHue ycTpoiicTBa Kk 0OMOTKaM, COOpaHHBIM B
«rpeyronbuuk», HEXKEJIATEJIBHO. Komnencamnus ¢a3oBoro capura TOKOB B CHUJIOBOM TpaHC-
(dopmaTope 1 ycTpaHeHUE TOKOB HYJIEBOM MOCIIE0BATEIbHOCTH MPOU3BOAUTHCS C MOMOILBIO BHYT-
peHHUX UGPOBBIX TpaHCPOPMATOPOB TOKa. bonee moapooHo cm. m. 1.2.3.

2.2.2.3 Bxonbl i TOIKIIOYCHHSI BHEITHUX JJICKTPHUECKUX Iieneid npuBeacHsl B [Ipwio-
xenun K. YUepenoBanue ¢GazHbIX TOKOB 00513aTEIbHO MPOBEPSETCS MOCIE MOCTPOSHHSI BEKTOPHOM
JMarpaMMbl Harpy304HOTO peXUMa, MOJy4eHHOU B pexxume «Koumponvy. HanpsbkeHus v TOKH
JIOJKHBI TIOJIBOAUTHCS C TPSAMBIM uepeioBaHueM ¢as.

Onepatusaoe nuranue (=110 B, =220 B wnu =220 B, B 3aBUCUMOCTH OT UCTIOJTHEHUS) MO~
KJIIO4aeTcst K KOHTakTaM «/lumanuey. J{na ucnonnenus 220 B monsipHOCTh NOAKIIOYEHUS TUTAHUS
Mpon3BoJIbHAs, Ui ucnoiaHeHus =110 B Ha knemmy X8.1 nmogBoautcs «+», Ha kiieMMy X8.2 noj-
BOJIUTCS «—.

2.2.2.4 Bueunue QJICKTPHUUYCCKUC LCITU MMOAKIIIOYAIOTCA ITPHU ITOMOIIU KICMMHBIX KOJIOZAOK.

2.2.2.4.1 V3mepuTenbHbIC TOKOBBIE IIETH MOIKIIFOYAOTCS K KIIEMMHBIM KOJIOAKaM X1 u X2.
KieMMHasi KoJI0/IKa TIO3BOJISIET 3KUMATh OIHOXWIIBHBIN WJIM MHOTOXWIJIBHBIN MPOBOJ] CEUCHUEM
ot 0,33 10 3,3 MM, B Clly4ae UCIOJIb30BaHUS MPOBOJOB OOJBIIETO CEYEHUS HEOOXOIUMO MpHUMe-
HUTH Y-00pa3Hble HAKOHCUHUKH.

2.2.2.4.2 BxopHble, BBIXOJHBIE AJIEKTPUYECKHUE IEMH, IIEMH ONEePaTUBHOTO MUTAHUS U JIH-
HUU CBSI3U TOJKITIOYAIOTCS K pa3beMHBIM KIIEMMHBIM Kojogkam X3-X8. [Ipu MmoHTake He00X01u-
MO CHayajia BCTABHTh OTBETHYIO YaCTh B Pa3beM IO BCEH JUIMHE, 3aTeM, YOCIUBIIUCH, YTO 3aIIEIIK-
HYJINCh OOKOBBIC IIACTMACCOBBIC (PUKCATOPBI, 3aBUHTUTH JIBa (PUKCUPYIONMX BHUHTA. KiiemMMHas

KOJIOJIKA TTO3BOJISIET 3a)KMMAaTh OJHOXHIIbHBIA WJIM MHOTOXXWIBHBIA MpoBoja cedeHueM ot 0,08 mo
2
3,3 MM~
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2.2.2.5 BrIxoaHbIe peneiiHble KOHTAKThl CUTHAIHM3AIMU YCTPOKMCTBA, 3aMBIKAIOIINECS TPU
HEHMCIPaBHOCTH BHEIIHUX LieNel ynpaBieHUs WM aBapUIHOM OTKIIIOYEHUH JIUHUM (KiieMMbl «Om-
Kkaz», «Cuenanuszayusy), NIOJKIOYAIOTCS K [EHTPAIbHON CUTHAIM3ALUH MTOACTaHILINH.

2.2.2.6 B ycTpolicTBe mperycMOTpeHa MOJICTPOiKa KOHTPACTHOCTH MHIMKaTopa. Ecinu uH-
¢dopmanMs Ha WHAMKATOpE OTOOpa)kaeTcsi HEYETKO, TO HEOOXOAMMO OTPEryJIHpOBAaTh KOHTPACT-
HOCTh MHJIUKATOpa 1Mo MeToauke 1. 2.3.2.1.

2.2.2.7 B KOMIIJIEKT C YCTPOMCTBOM TIOCTaBIISIETCS CMEHHas Oarapeika Ui COXpaHEHUS
namsaTH U XOAa 4acoB (mapameTpsl cpabaTblBaHMN) HPU OTKIIOYEHUU OIEPATUBHOIO MUTAHUS
(koH(UTrypaLus yCTpoicTBa U YCTaBKU XPAHATCA B HEPrOHE3aBUCHUMOM MaMSTH U HE 3aBUCST OT
Hanunuus Oatapeiiku). Ilpu mocraBke ycTpoiicTBa OGarapeiika y)ke yCTaHOBJIEHA B OaTapeiHblil OT-
cek. Ilepen ucnonb3oBaHMEM YCTPOMCTBAa 10 MOJA4YM ONEPATUBHOIO MUTAHUS HEOOXOIUMO IO-
KIIIOYUTh OaTapeiky, /Ui 4ero:

— OTBUHTHUTH (PUKCUPYIONIMI BUHT Ha TOpPLIE MOIYJIA NUTaHUS C 3aHEH CTOPOHBI YCTPOM-
CTBa U MIOBEPHYTh KPBILIKY OTCEKa OaTaperku;

— M3BJICYb 3aLIUTHYIO [JICHKY JUIsl BOCCTAHOBJIEHUS! KOHTAaKTa OaTapey MUTaHUs;

— 3aKPBITh KPBIIIKY U 3aBEpHYTh (UKCUPYIOIIUI BUHT.

3areM mojaTh NUTAaHME HA YCTPOWCTBO M yOEIUTHCS, YTO CHMBOJI HaJIWYMs OaTapeiiku Ha

MHIUKATOPE HaXOAUTCS B COOTBETCTBYIOLIEM COCTOSIHUT —

Ecnu nnaukarop otoOpaxkaeT OTCyTCTBHE 3apsiaa Oarapeiiku, TO OoHa JHOO0 HENpaBHIBLHO
yCTaHOBJIEHA (TIeperryTaHa MOJISIPHOCTb, JINOO OTCYTCTBYET KOHTAKT), MO0 OaTapeiika pa3pskeHa U
TpeOyeT 3aMEHBI.

HmeeTcst BO3MOXKHOCTh 33J1aTh cpabaThIBAHUE OJHOTO U3 MPOrPAMMHPYEMBIX CBETOHO/IOB
WM pene mpu paspspe Oartapeiiku. J[ias 3TOro HEoOXOAMMO BBIOpaTh TOYKY ITOAKIIOUCHHS
«Konmp.b6am-xu».

PaboTy mo 3ameHe 31eMeHTa NUTAHUS JIOMyCKAaeTcs MPOBOAMTH HAa pabOTArOIEM yCTPOU-
CTBE, HO TOJIBKO B aHTUCTATHYECKOM OpaciieTe, COeJMHEHHOM C KOPITyCOM YCTpOiicTBa.

2.2.2.8 Ilepen BBOJOM B IKCIUTyaTalMIO YCTaHABIMBAIOTCA (TIPOBEPSIOTCS) 3HAUEHUS yCTa-
BOK COTJIaCHO auainiory, npuseaeHHomy B [Ipunoxxennn K. PaGota ¢ ycTtaBkamu BBITIOJHSETCS TIO
MeTOJIMKe onucaHHoi B 1. 2.3.2.11. Takxke BO3MOXKHO 3aJJaHHE YCTaBOK ¢ KOMIbIOTEpa MO OAHOMY
13 KaHAJIOB CBSI3H.

2.2.3 Metoauku HacTpOHKH MU(GPOBEIX HHTEP(PEHCOB U TIPOTOKOJIOB CBSI3U B 3aBUCUMOCTH
OT MCIIOJIHEHHsI YCTPOUCTBA MPUBOAATCSA B OTAEIBHBIX JOKYMEHTAX, KOTOpPhI€ BHICBUIAIOTCS IO 3a-

npocy.

2.3 Hcnonp3oBaHue U3geIus

2.3.1 VYcTpoicTBO SIBIISIETCS aBTOMATHYECKAM M HE TpeOyeT yJacTHs YelIOBeKa B MpoIiecce
BBINOJIHEHUS] OCHOBHBIX (yHKIMHA. 1151 oGecrieuenus paboThl yCTpoiicTBa HEOOX0AUMO BBIIOJIHHUTH
YCTaHOBKY M HACTPOWKY B COOTBETCTBHH C METOJMKOW, OMUCAHHOM B II. 2.2. 3aTeM oreparopy Ao-
CTaTOYHO 3aJaBaTh HEOOXOAMMBIE PEKUMBI PaOOTHI YCTPOHCTBA C OMOIIBIO BHEIIHUX ONEPaTHB-
HBIX KHOIOK M IMEepeKIovaTeseil, a Takke CUUThIBATh HY)KHYIO MH(OPMAIMIO O cpadaThIBaHUSAX U
BHEIIHUX HEUCIIPABHOCTSX.

Hacrpoiika ycTpoiicTBa, CUNThIBAHHE HEOOXOAMMOW HH(POPMAIIMH MOXKET MPOU3BOIUTHCS
JBYMS CIIOCOOaMHU: C KOMITbIOTEpa MO OJHOMY M3 KaHAJIOB CBSI3H, JINOO HEMOCPEACTBEHHO C TIOMO-
IO AUAJIOTA «YEIOBEK-MallNHa» Ha JIMIEBOM MaHeH.

2.3.2 PabGora ¢ guamorom

2.3.2.1 B ycTpo#cTBe NnpeaycMOoTpeHa MoICTPOKa KOHTPACTHOCTH HHANKaTopa. J1jis BXoaa
B PCXKUM HU3MCHCHUS KOHTPACTHOCTU HMHIUKATOpPA HCOGXOIII/IMO B ACKYPHOM PCKHUME HaKaTb OH-
HOBPEMEHHO KHOITKH « <—» U «—>» U Jajiee, STUMH )K€ KHOIKAMH, OTPETYJIUPOBATH ONTUMAIIEHOE
3Ha4yeHue. [ coxpaHeHus B MaMsTH JaHHOW HACTPOWKH HAJIO Ha)XaTh KHOMKY «BBoI».
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Takyke BO3MOJKHA pEryJauMpoBKa KOHTpAacTHOCTH yepe3 MeHIo «Hacrpoitka — Kontpact-
HOCTB.

2.3.2.2 Crpykrypa auajora ycTpoicTBa U300paxeHa Ha pucyHke 15. Bepxuuil ypoBeHb co-
CTOWT U3 CIIEIYIONUX MyHKTOB MEHIO (pekuMOB): «Cpabamsieanusy, «Koumpoavy, «Hacmpotikuy
u «Ycemaskuy.

[uknryeckuii mepedop MyHKTOB MEHIO OJHOTO YPOBHS IPOHM3BOJUTCS HA)KATHEM KHOIOK
«T» n «». Tlepexon Ha HiKecTOSAIMH ypPOBEHb QMANOra MPOU3BOAMTCS IIPHU HAXKATHH KHOIKH
«B600». BpIx0]1 Ha BBILIECTOSALINI YPOBEHb OCYIIECTBIISAETCS KHOIKOU «Bbix00o».

ITpu mopaue komaH bl cOpOCa CUTHANIM3ALUU YCTPOUCTBA (OT JUCKpeTHOro Bxona, no JIC),
B TOM YHCJE NPU HAKATUM KHONMKH «COpocy, MPOUCXOAUT ABTOMATHUECKUH BBIXOJ HA CaMBIH
BEPXHHUH yPOBEHb AMAJIOra — JEXKYPHBIA PEXUM WIM OTOOpaKeHHE BHEIIHUX HEUCTIPAaBHOCTEH.

He3aBucumo oT TOro, B KAKOM U3 yKa3aHHBIX BBIIIE MYHKTOB MEHIO HAXOIHUTCS yCTPOMCTBO,
BCE (DYHKLUH 3alUThl 1 aBTOMAaTUKH TTOJHOCTBIO COXPAHSIOTCS.

2.3.2.3 TlonpoOHast cTpykTypa nuajnora npuseneHa B [Ipunoxenun K.

2.3.2.4 B OONBIIMHCTBE PEKUMOB BEPXHsS CTPOUYKA MHAMKATOPA MCIOJIB3YEeTCS KaK «CTa-
TYCHAas» CTpPOKa, TJIe OTOOPaKArOTCS CIEIUAIBHBIE CHMBOJIBI M TIOJICKa3Ka B KAKOM MECTE MEHIO
HAXOJUTCS MOTPEOUTETD.

B «cTarycHoli» cTpoke mpeayCMOTPEHbI CIEAYIOIUE CUMBOJIBI:

I u D — CUTHAJIU3UPYET CTENEHb 3apsga CMEHHON OaTapeiKu: MOJHBIA U COOTBETCTBEHHO
Oarapes pa3pspDKEHa HITH OTCYTCTBYET;

'.- — CUMBOJI IMOABJIACTCA, B ClIydac €CJIM IMOCJIC BBOJA IMapoJIid OBbUTH M3MEHCHBI 3HAUCHUS
KaKux-1100 YCTAaBOK HJIN HACTPOCK. CumMBoOI HcUe3aeT nociie COXpaHCHHA YCTAaBOK.

ﬁ — CUTHQJIM3UPYET, YTO PEJAaKTUPOBAHUE YCTABOK U HACTPOCK 3aMpeIleHO, TaK KaK He
BBeJIeH Mapoib. Mcueszaer mocne BBoAa mapossi.

li — 3aMCHACT npeﬂbmymnﬁ CHUMBOIJI B CJIy4dae, €CJIM pCAaKTUPOBAHUEC YCTABOK U HACTPOCK
Pa3speuIcHo MmocCJji€ BBOJAA MapoJIsi.

2.3.2.5 B HOpManbHOM pabodyeM peXuMe yCTPOHCTBO HAXOAUTCS B ACKYPHOM PEKUME, KO-
I/la Ha UHJIUKaTope 0ToOpakaloTcs TOKU Harpy3ku B ¢azax croponsl BH, Texyiue nata u Bpems.
Jl1s mepexo/ia B peKuUM yIPABJICHHS TUATIOTOM HEOOXOAMMO HaXKaTh KHOTIKY «B600».

2.3.2.6 YCTpOHCTBO KOHTPOJIMPYET MOSIBICHHE BHEIIHUX HEUCTIPABHOCTEH M OTOOpakaeT
UX TOSIBIICHUE Ha MHIUKaTope (moapodree cM. [punoxenue [I). MHbopManus o NpuCyTCTBYIOMINX
HEUCIPABHOCTSAX BHELIHEro oOOpyAOBaHUS OTOOpa)kaeTcsi BMECTO OKHa JIEKYPHOTO pexuma (To
ecTb 3aTupaeT ero). OMHOBPEMEHHO Ha MHIMKATOPE MOKET O0TOOpakaThCsl He OoJiee Tpex NMPUUUH
HeucnpaBHocTell. [Ipu GompleM Yucie HEUCIPaBHOCTEN MOSBISAETCS BO3MOXKHOCTh UX IPOJIUCTHI-
BaHHS C TIOMOIIBIO KHOMOK « T 1 «d».

Haxxatne kHonku «Copoc» BBI3BIBAET OTKIIOYEHHUE CUTHATU3AIMHM YCTPOMCTBA C OTKIIIOYE-
HHEM COOTBETCTBYIOIIHX PEJIe, CBETOJNOI0B U HCUE3HOBEHUEM HAJIIMCEN O BHEIIHUX HEUCIIPaBHO-
ctsax. Caenyer oOpaTuTh BHUMaHME, YTO CUTHANIM3ALMU OyJeT cOpachlBaThCs TOJIBKO MPU OTCYT-
CTBMM aKTUBHBIX CUTHAJOB (MPUYMH CcpabaThIBaHUS CUTHAIU3AIMM), B MPOTUBHOM Cllydae pelle,
CBETOJIMO/IbI U HAJIMCH HAa UHAUKATOPE OCTAHYTCSl B aKTUBHOM COCTOSIHUU.

2.3.2.7 Ecnu B TeueHue 5 mux He MPOU3BOAMIOCH HAKATHE KHOMIOK YIPABJICHHUSI TUATIOTOM,
TO HE3aBUCHUMO OT TOTO, B KAKOM PEXKUME HAXOIUTCS YCTPOMCTBO, MPOMCXOAUT aBTOMATHUECKHM
BBIXOJ] HA BEPXHHUI ypOBEHb JUAIOTA — JACKYPHBIN PEKUM WM 0TOOpakeHHUE BHEIIHUX HEUCIIPAB-
HOCTEM.

HckiroueHne COCTaBiIsieT PeXHUM, B KOTOPBIH YCTPOMCTBO MEPEXOAUT NpU CpabaThIBAaHUU
OIHOW W3 3amMT — OToOpakeHHWE HH(OpManuu O HOBOM cpabaThiBaHMH. B HTaHHOM pexume
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HaAIHUChb COXPAaHACTCA OO0 TCX IIOP, IOKAa HE 6yI[€T HakaTa JIro0ast KHOITKa yhpaBJICHUA, YTO TOBOPUT
O TOM, 4YTO HOBasa I/IH(I)OpMaI_II/IH 3aMCUCHA OIICPATOPOM.

2.3.2.8 Pexum «Cpabamvisanusy TpeAHAa3HAUCH AJIs BBIBOJA HA MHIUKATOP MH(MOpMALUU
0 cpabaThIBaHHAX 3aIIUT, & TAK)KE TTAPAMETPOB CETH B MOMEHT OTKIIFOUCHHS.

[IpenycMoTpeHo OTOOpakeHHe JIEBATH IMOCIEAHUX cpadaThiBaHUN ycTpoiicTBa. XpaHeHHe
nHGOPMAIMK OPTaHU30BAHO I10 KOJBIIEBOMY MPUHIUITY — NPU CpabaThIBaHUU JT00ABISIETCS HOBas
uHbopMalusa U cTUpaeTcs camas crapas. Takum oOpas3om, B nmyHkre «Cpabamwiéanue 1» Bceraa
XpaHUThCS camasi HoBas uH(popmMalus, a B myHkre «Cpabamuleanue 9» — camas cTapas.

ITpu mo60M cpabaTbIBaHUM YCTPOMCTBA HA OTKIIIOYEHHUE BBHICOKOBOJBTHOTO BBIKJIFOUATENS
(KOMaH/IHOM WJIM aBapUHHOM) IPOUCXOAUT aBTOMATUYECKUHN Mepexoj] auanora Ha nyHKT «Cpaba-
muiganue 1», rae otodpaxaercs nHbopMalnus O HOBOM cpalaTbiBaHMM. [ LIMKINYECKOTo Ipo-
CMOTpa MapaMeTPOB JAHHOTO OTKIIOUEHHS HCTIOMB3YIOTCs KHOMKH « T i «d». Bo3sMoxHbIe mpuun-
HbI cpabaTbiBaHus npuBeeHsl B [Ipunoxenun JI.

2.3.2.9 Pexum «Koumpoavy npeaHa3HaueH s BBIBOJA HA MHAMKATOP TEKYIIUX 3HAYCHUH
¢azupix TokoB cropoH BH u HH, muddepenunanbHbix 1 TOPMO3HBIX TOKOB 1O Kaxaoi ¢aze, u
IPYTHX TapaMeTPOB CETH, a TAaKXKE COCTOSHUE BXOIHBIX JUCKPETHBIX CHTHAJIOB, TEKyIIUE ATy H
BpeMs.

JlaHHBII pexXuM yZ00HO MCIOIB30BATh IPHU HAJIAJKE JUIS POBEPKH IEITOCTHOCTH BXOIHBIX
Lene, mpaBWwIbHOCTH (PasHUpPOBKU U T.1. Tarke Onmaromaps JaHHOMY PEXKHUMY UMEETCS BO3MOXK-
HOCTh KOHTPOJIMPOBATh OCHOBHBIC MApaMeTPhl CETU MPH dKCIUTyaTanuu. [y 3Toro GOJBIIMHCTBO
aHaJIOTOBBIX TAPAMETPOB OTOOpaKAETCS KaK BO BTOPUYHBIX, TAK M B IEPBUYHBIX 3HAUCHUSX.

2.3.2.10 Pexum «Hacmpotixu» TpeIHA3HAYEH IS MPOCMOTpPa W PEAAKTHPOBAHUS Mapa-
METPOB CEPBUCHBIX (DYHKIIMI yCTPOWCTBA, TAKUX KAaK: PErHCTPATOpP COOBITHH, aBapHIHBIA OCIIHJI-
norpad, naTepdECH TNHUYU CBS3U, TEKYIIUE 1aTa U BPEMSL.

H3meHeHne MOOBIX MapaMeTpoB, KPOME TEKYIIMX ATkl U BPEMEHH, pa3pemiacTcsi TOJIBKO
IIpU TPaBWIBHO BBEJIEHHOM IapoJje. B kadecTBe maposist HCONIb3YeTCs 3aBOACKONH HOMEp YCTpOii-
cTtBa. Meroauka BBoAa ITU(POBBIX MapaMeTpOB, B TOM YHCIIE MapoJis, onucana B 1. 2.3.2.12. 3a-
MPOC TMApoJisi MPOUCXOTUT TPH BBIOOpE MapameTpa, KOTOPBIM HEOOXOAMMO OTPEIaKTUPOBAThH, U
Ha)XaTHH Ha KHOTIKY «B600dy. Tlocie 3Toro i pelakTHPOBAHUS OCTAIBHBIX YCTAaBOK WJIH HACTPOEK
BBOJUTH MMAPOJIb HET HEOOXOAUMOCTH.

CoxpaHeHHE BBEJICHHBIX MTapaMETPOB IMPOUCXOIUT MPHU BBIXOJC U3 PEKUMA UX PEIAKTHPO-
BaHusA (U3 MeHI0 «Hacmpotiku») ¢ peaBapuUTeIbHON BbIIayeii HA UHIUKATOP COOTBETCTBYIOIIETO
3arpoca.

3HaueHue napois copaceiBaetcs B 0 Ipu BBIXO/I€ HA BEPXHUHN YPOBEHD TUANIOTA.

2.3.2.11 Pexum «Ycmaseku» TipenHa3zHaueH JUIs MPOCMOTpPa U PENAaKTUPOBAHMS YCTaBOK
3alIUT ¥ aBTOMATHKH YCTpoiicTBa. C TIOMOIIBIO YCTABOK HMEETCS BO3MOKHOCTh BBECTH WU BBIBE-
CTH U3 PabOTHI (PYHKIMM 3alIUT U AaBTOMATUKH, a TAKXKe 33JaTh UX YHCIOBBIE TaPAMETPBI.

[IpenycmoTtpensl 1Ba Habopa YCTaBOK, C BO3MOXKHOCTHIO BbIOOpa akTUBHOrO Habopa Io
JMCKPETHOMY CHTHally. B ka)kjoM Habope yCTaBKU JIENATCS Ha TPYIIBI 110 CTYNEHSM U BHJIAM 3a-
IINT, a TAaKXKe 00IIHe, OTHOCATIHECS K GYHKIHUSAM M MECTY YCTAaHOBKH YCTPOHCTBA B IIEJIOM.

Onucanue Ha3HAYEHUS YCTaBOK yCTpoicTBa npuBeneHo B [Ipunoxennn H.

M3MeHeHne ycTaBOK paspelraercs TOJIbKO IMociie BBOJa mapoiii. B kadecTBe mapoist uc-
MOJIB3YETCs 3aBOJCKON HOMEp yCTpOHCTBa. MeToauKa BBOAa U(POBBIX MapaMeTpoB, B TOM YHCIIE
napoJis, onrcana B 1. 2.3.2.12. 3anpoc maposiss mpouCcXoAuT IIPH BHIOOPE YCTaBKU, KOTOPYIO HEOO-
XOIMMO OTPENAaKTUPOBaTh, U HAKaTUM Ha KHOMKY «Beooy. Ilocnme 3TOro Iuisl peJakTHpOBAHUS
OCTaJIBHBIX YCTaBOK MJIM HACTPOEK BBOAUTH MAPOJIb HET HEOOXOJUMOCTH.

CoxpaHeHue BBEJCHHBIX YCTaBOK MPOU3BOIAMUTCS MPH BBIXOJIE U3 pexuMa «Ycmaskuy. Ilpu
9TOM Ha MHAMKATOPE BBIBOJUTCSI COOTBETCTBYIOIIUI 3alIpOC ¢ BO3MOXKHOCTBIO BBIOOPA: COXPaHUTh
YCTaBKH MJIM OTKa3aThCsl OT BBEACHHBIX M3MEHEHUN. BBO B JeiicTBHE yCTaBOK MPOUCXOAUT OJIHO-
BPEMEHHO, YTO MPEJOTBPALAET JIOKHYI0 padoTy 3allUT IpU CMEHE TOJIBKO YacTH U3
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B3aMMOCBSI3aHHBIX YCTaBOK. DTO MO3BOJISET PEAAKTUPOBATh YCTAaBKH JJa)K€ HA BKIOYEHHOM 3allly-
maeMoM OOBEKTE.

[Tocne BBoma ycraBok HeoOxoanumo obszarensHo mpoBepat BCE YCTABKU, npenycmot-
PEHHBIE B yCTPOMCTBE, BBUAY BO3MOXHOTI'O BIUSHUS «3a0BITHIX» YCTABOK Ha pabOTy 3aIlUTHI.

[Tpu BbIXOZIE Ha BEPXHUU YPOBEHb JUAIOra MPOUCXOJUT aBTOMATHUECKUHM cOpOC 3HAUECHUS
naposis B HOub. lIpryem 3TO MpOMCXOOUT Kak MPU YMBIIIJIEHHOM BBIXOJE ONEPaTOpPOM, TaK U B
cllydae, €CJIM BBIXOJ] Ha BEPXHUI YPOBEHb MPOU3OILIET aBTOMAaTHUYECKH I1OCIIE «IIPOCTOS» yCTPO-
cTBa Oojiee 5 mun. DTO MO3BOJISIET MPEJOTBPATUTh HECAHKLIIMOHUPOBAHHBIN OCTYN K U3MEHEHUIO
YCTaBOK, B CIIydyae €clid OIEepaTop OCTAaBUJI YCTPOMCTBO Ha JOJT0O€ BpeMs B pEKHUME PelaKTHPOBa-
HUSL.

VYcraBku MMEIOT CHelMalibHbIl Oydep mamsaTu Juis pelaKTHUPOBaHMs YCTaBOK, [O3BOJISIIO-
IIMHA COXpaHATh BBEJICHHBIC U3MEHEHUs NMPH CIy4YalHBIX MepepriBax B paboTe (cpabaThiBaHue O-
HOM W3 3aIUT, HCYE3HOBEHME olepaTUBHOro nuTaHus). Hanpumep, ecinu Bo BpeMsi BBO/Ia YCTaBOK
IIPOM30LUIO ABapUITHOE OTKIOYEHHE, TO YCTPOMCTBO aBTOMAaTUUECKH BBIMJIET U3 PEKUMA PENAKTH-
pOBaHMsI YCTaBOK U OTOOpA3UT MapaMeTpbl JaHHOro cpabaThiBaHUd. [ TOro 4ToObl MPOJOIKHUTD
penakTupoBaHHEe HEOOXOJUMO CHOBA BOMTH B PEKUM pEelaKTUPOBAHMS yCTAaBOK, IPUYEM IPOU3BE-
JICHHbIE paHee U3MEHEHUs OyyT BOCCTAHOBJIEHBI U HET HEOOXOAMMOCTH BBOJIUTH YCTABKHU 3aHOBO.

JUig ynpolueHus mpouecca BBOJA I1apaMETPOB MUMEETCS BO3MOXHOCTb KOIMPOBAaTh 3Haye-
HUS YyCTaBOK M3 OJIHOTO Habopa B APYyroil. ITo MPOU3BOJIUTCS C MOMOIIbIO MyHKTa MeHI0 «Konupo-
eanuey. JlanHas QyHKIUS y100Ha, TaK KaK 3a4acTylO YUCIO YCTaBOK, UMEIOIIMX Pa3HbIe 3HAUECHUS
B pa3HbIX Habopax ycTaBok Hebosbioe. [103ToMy pekoMeHyeTcs BBECTH 3HAUEHUS BCEX YCTABOK
B IIEpPBOM Habope, 3aTeM CKOIUpPOBaTh 3TH 3HaYeHHs BO BTopoi Habop. Ilocie sToro ucrnpaBuTh
3HAYEHHs YCTaBOK BO BTOPOM Habope

2.3.2.12 BBoj nupoBbIX 3HAYCHUH TTApaMeTPOB U YCTABOK.

Jlis BBOJA 3HAUYEHMs] YCTaBKM HEOOXOJUMO BBIOpaTh COOTBETCTBYIOIIMN ITyHKT MEHIO,
Ha)XaTh KHOIIKY «B600». 3aTeM IMOSBUTCS HOBOE OKHO, IJie Miajamas nupa yCTaBKM HaYHET MU-
ratb (€ciau pelakTHpyeTcs ycTaBKa, TO HEOOXOAMMO MPEIBAPUTEIHLHO BBECTU MAPOJIb IO METOU-
Ke, ONUCHIBaeMoli B nanHoM myHkte). Kuonkamu «T» 1 «d» Heobxoammo ycranoButs TpeGyemoe
3Ha4YeHue IUQpHL. 3aTeM HaXKaTh KHONKY «<—». HauHeT Murate cieayromas uudpa. AHaJIOTHYHO
YCTaHOBUTH Bce HU(PphI ycTaBku. [Ipy HaxkaTun KHONKU «Beo0» MPOU3BOAUTCS COXpaHEHHE BBeE-
JIEHHOT0 3HadyeHus ycTaBku. Ecim B 110001 MOMEHT BBOJa HaXkaThb KHONKY «Bwvixoo», To Oyaer
BO3BPAILIEHO CTAPOE 3HAYCHUE YCTaBKH.
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3 TEXHUYECKOE OBCJIY>XXMBAHUE

3.1 OOGmwue ykazaHus

3.1.1 Texuuveckoe 0OCITyKUBAHUE YCTPOHCTBA BKITIOYACT:

— IIPOBEPKY MPU HOBOM BKIIOUYCHHH,

— NEPUOAUYCCKHUE TPOBCPKU TCXHUICCKOI'0 COCTOAHUSA,

— TECTOBBII KOHTPOJIb.

YCTpolicTBO OOBIYHO MPOBEPSIETCS B COCTaBe miKada WM MaHEeH, YTO OTPaXaeTcss Ha 00b-
€Me M METOJIUKaX MPOBEPKHU.

3.1.2 IIpoBepky npu HOBOM BKJIFOYEHHU MPOMU3BOJAT IPHU BBOJAE YCTPONCTBA B HKCILTyaTa-
uuto (npu Hanazake). O6beM NPOBEPOK MPU HOBOM BKIIIOUEHHUH OMNPEEIIIeTCs AEUCTBYIOUUMU -
PEKTUBHBIMU U PYKOBOSIIMMHU JOKYMEHTaMHU.

MeTtoauku poBeICHUSI OCHOBHBIX TIPOBEPOK MPHUBENEHBI B 11. 3.2.

3.1.3 Ilepuonuveckne TPOBEPKH TEXHUYECKOTO COCTOSIHHS TIPOBOIAT depe3 3—6 Jier.
[lepByto nepruOIMUECKYIO TPOBEPKY PEKOMEHIYIOT IPOBOIUTH Yepe3 IOl Iocje BBOJa B padoTy.

B o0bem mepuoanueckol MPOBEPKU BKIIOYAIOT BHEIIHHN OCMOTp, MPU KOTOPOM MPOU3BO-
JAT yJAJICHNE NN, IPOBEPKY MEXaHMUECKOIO KPEIUIEHUS 3JIEMEHTOB, IIOJIHOTY COWIEHEHHUS pa3b-
€MOB, 3aTSKKY BUHTOB KJIEMMHBIX KOJOJIOK.

O0beM >eKTPUYECKUX UCTIBITAHUHN MPU NEPUOJUUECKUX MTPOBEPKaX MOXKET ObITh COKpaIlleH
OTHOCHUTEJILHO NPOBEPKU IIPU HOBOM BKJIIOUEHHH.

3.1.4 TecToBBIH KOHTPOJb — BBIXOJ B PEXXUM «KoHmpoib» ¥ IPOCMOTP TEKYIINX 3HAYCHUH
TOKOB U HANPSHKEHUH U CPaBHEHUEM HX C MOKA3aHUSAMM JPYIMX U3MEPUTENIbHBIX NPUOOPOB, BbI-
noJsiHseTcss pa3 B Mecsl. [Ipu 3TomM 00s13aTeNbHO MPOU3BOAUTCA MPOBEPKA M IMOACTPONKA YacoB.
Kpome Toro, He06X01MMO NMPOBOAUTE KOHTPOJIb 3apsia CMEHHOM OaTapeiikiu B COOTBETCTBUU C Me-
TOIUKOU onHUcaHHoOM B 1. 3.2.1.

Ha nmoacranmmsax 0e3 JeKypHOro HepcoHana TECTOBBIH KOHTPOJb BBIMOJIHIETCS MO Mepe
BO3MOKHOCTH.

B cnyuae cpabGaTbiBaHMs yCTPONCTBA 3aIIUTHl HEOOXOMMO MEpenucaTh B )KypHaI BCIO MH-
(dopmarnuio 0 TaHHOM cpabaThIBAHUH, UMEIOIIYIOCS B TAMSTH aBAPUUHBIX OTKITIOUEHHH.

3.2 MeTouKH MpOBEPKH pabOTOCIIOCOOHOCTH U3ICTTUS

3.2.1 TIposepka 3apsiia HJIEMEHTa TUTAHUS
3apsi 3yieMeHTa MUTaHUS IPOBEPSETCS IyTEM BU3YyAIbHOTO KOHTPOJISI CHMBOJIA B CTAaTYCHOM

CTpOKe, 0TOOpakaeMoii Ha MHJIUKATOpe YCTpoiicTBa. B ciyyae, ecnu oToOpaskaeTcsi CUMBOII «D» 51
Ha WHJIUKATOPEe TOSIBIIIOCH cooOmIeHue «Hem 6amapetikuy, TO 3JIEMEHT IMATAHUS HEOOXOJIUMO 3a-
MEHHUTH 10 METOAUKE, OMMCAHHON B 1II. 2.2.2.7.

JL1st yripoIieHusl KOHTPOJIS 3apsijia dJIEMEHTa MTUTaHHUS IMEETCS. BO3MOXKHOCTD 3a/1aTh cpada-
THIBAHHE OJTHOTO W3 MPOrPaMMHUPYEMBIX CBETOIMOOB WM pelie mpu paspsae O6arapeiiku. Heodxo-
JTUMO BBIOpaTh JUISI COOTBETCTBYIONIETO CBETOAMOA MU pPelie TOUKY MOAKITIOUYCHHS «Konmp.oam-
KU».

3.2.2 TIpoBepka cONpPOTUBICHUS U3OISALUH

[TpoBepKy >IEKTPUYECKOTO CONPOTHUBICHHUS H3OJIALMU MEXAYy BXOIHBIMU IIETISIMH TOKa,
HaNpspKEHUs, ONEPAaTUBHOTO MUTAHUS, PEIEHHBIMU YNPABISIONIMMH KOHTAKTaMH, JUCKPETHBIMU
CHUTHAJIaMU, a TaKKe MEXIy yKa3aHHBIMH IIETIIMUA U KOPITyCOM IPOBOJAAT METOMMETPOM Ha HaIpsi-
skenne 1000 B. JIunus cBa3u npoBepseTcs Ha Hanpspbkenue S00 B.

ComnpoTuBIeHNE U30JALUN U3MEPSETCA MEXIY TpyNIaMHu COSAMHEHHBIX MEXTY COOOH BBI-
BOJIOB coTrjlacHO Tabnuie 17, a Takke MEXAy dTUMHU TPYIIIaMH B KOPITyCOM OJIOKa (KJIEMMOM 3a-
3eMJICHHUs1). 3HAUYCHHE COMTPOTHBIICHUS U30JISIIUN T0JDKHO ObITh HEe MeHee 100 MOwm.
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Tabmura 17

Pa3zbem Homepa koHTaKkTOB HaumenoBanue HcnbiTaTtesbHoe
HATIpsSZKEHU e

X1 clmob6 ToxkoBBIE LIETTH 1000 B
X2 clmob6 ToxkoBBIE LIETTH 1000 B
X3.1 clmo? I{ern cHHXpOHM3AITUT 500 B
X3.2 clno4d JIunus ceszu 1 500 B
X3.3 clno4d Jlunus cesg3u 2 500 B
X4 c1mo?24 Peneiinnie enu 1 1000 B
X5 clmnol2 Peneiinrie nenu 2 1000 B
X6 c1lmo?24 Bxonusie nenu 1 1000 B
X7 clmo 14 Peneiinrie nenu 3 1000 B
c 150 24 Bxonnble nenm 2 1000 B

X8 clmob6 Ienu nmutanus 1000 B

3.2.3 Hacrpoiika (mpoBepKa) yCTaBOK BBITIONHSACETCS MPH MOJKIFOUCHHOM ITUTAaHUHN HE3aBH-
CHMO OT MOAKJIIOUEHHS OCTaNIbHBIX 1ieneld. CHavasa ciieyeT BBECTH 3HaueHue napois. Hacrpoiika
(mpoBepka) BBHIOJHSAETCS B CIEAYIOIIEM OPSIKE:

1 CornacHo nuanory BOMTH B pexuM «Ycmaskuy, BbIOpaTh HEOOXOIUMBINH HAOOP U (QyHK-
[IMOHAIBHYIO TPYIITy ycTaBoK. HaBecTn Kypcop Ha HEOOXOIUMYIO YCTaBKY.

2 Haxatb KHONIKY «Bs6oo». Ecnu 10 3T0ro maposib He ObLI BBEAEH, TO MOSIBUTHCS JHATIOT
3arpoca naposts. [locie BBosIa MPaBMIIBHOTO 3HAYEHUS MAPOJIsl MOSIBUTHCS BO3MOKHOCTD PEIaKTH-
poBaHus ycTaBKU. PenaktupoBaHue HU(POBBIX 3HAUEHUH MPOU3BOJUTCA B COOTBETCTBUU C METO-
JTMKOM, ormMcaHHou B 1. 2.3.2.12.

3 HakaTHeM KHOIKH «¥» BBIOpaTh OUEpeNHYI0 YCTaBKYy. IIpOIOIKHTbL pefaKTHPOBAHHE.
[Tpu 5TOM BBOJ MapoJast He TOTpeOyeTCsl.

4 BBoj TeKylIEro BpeMEHM OCYLIECTBISETCS aHajgoruyHo. Haxatue kHomku «Beody» mpu
BBOJIC 3HAYCHUS MUHYT OOHYJISIET 3HAUCHUE CeKYH[. {51 M3MEHEHUs! 3Ha4eHUs aThl U BPEMEHU
BBO/Ia MAPOJI HE TpeOyeTcs.

5 Ilo oxkOHYaHHWU HACTPOMKU 00S3aTENBHO NMPOBEPSIOT BBEACHHBIE YCTABKU 3aLUTHI JIJIS
WCKITIOYEHUS OLUTHOOK.

3.2.4 TIpoBepka 1o Harpy3Koi

[ToaKTIOYUTE K YCTPOMCTBY IIEMU MEPEMEHHOTO TOKa OT U3MEPUTETHHBIX TpaHC(HOPMATOPOB
3amuiaeMoro oobekTa. [lpoBepka nmpou3BOAUTCS MPU MPOTEKAHUU TOKa HArpy3ku He meHee 10 %
OT 3HAYCHHUS] HOMUHAIBHOTO TOKA.

Jiis yno6cTBa KOHTPOJISI BEKTOPOB TOKa HEOOXOIMMO HCIIONIb30BaTh PEKUM «Koumponb —
Bexmopnas ouacpammay, ¢ TOMOIIBIO KOTOPOTO CHSTH TOKA3aHHS M TOCTPOUTH BEKTOPHBIC JHA-
rpamMMbl TokoB ctopoH BH 1 HH «10 moBopoTta» u «mocine moBopotay. Y cnoBHOe 0003HAYSHHE TO-
KOB «710 moBopota» — «la(h,c)BH(HH)», «nocie noBopota» — «la(b,c)BH(HH)nny. Tokamu «I1o-
CJIe TOBOPOTa» CUYUTAIOTCS TOKH, MPOIIEIINe mnpeoOpa3oBaHusi BO BHYTpeHHUX mudpossix TT.
[Ipuyem OomMOpHBIM BEKTOPOM Kak B pexume «Bexkmopuas ouacpamma» Tak U B pexume «Kow-
mpo.Jiby SIBISIETCS BEKTOP ToKa (azbl A cropoHsl BH «10 moBopoTay.

B Harpy3ouHOM pexXuMe BEKTOpa COOTBETCTBYIOIIMX (Pa3HBIX TOKOB JBYX CTOPOH TpaHC-
¢dopmaropa mocne npeoOpazoBanus B 1uppoBeix TT MOMKHBI HaXOAUTHCS B NMpOTHUBO(A3e U B
CyMMe€ J1aBaTh HOJIb.

Takum oOpa3om, HA OCHOBE 3HAUYEHUU (Pa3HBIX TOKOB «JI0 TIOBOPOTA» MOXKHO TPOBEPHUTH
MPaBWJIBHOCTH YEPEIOBaHMS, a TaKXkKe MOJIIPHOCTh MojkiatoueHus ¢a3. [lo 3nauenusiM asHbIx TO-
KOB «IIOCIIe TIOBOPOTa» MPOKOHTPOIUPOBATH MPABUIHHOCTh BHIOOpA U 3a/laHUsl YCTaBOK, OIMpee-
JSIOUIMX TPYyNIbl COOPKU BHYTpeHHHUX IUGPpoBbIX TT.
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[enecooOpa3Ho cuenath 2—3 CHATHUS AMArpaMMBI U COTIOCTaBUTh PE3YJIbTAThl C TOYKH 3pe-
HUS UX TIOBTOPSICMOCTH.

3.2.5 TIpoBepka GpyHKIIMOHUPOBAHHS yCTPOHCTBA

3.2.5.1 TIpoBepky ya0OHO BECTH, HCIIOJIB3YS JOTHUYECKUI UMUTATOP COBMECTHO C YCTaHOB-
KOH I IpOBepKHU penerinoit 3ammthl Tuna Y5053, Y5003, «Ypany», «HenrtyH, -2», «Petom-51,-41,
-11».

3.2.5.2 Jlna ynpouieHHuss TPOBEPKH CTyIeHed audQepeHnaIbHOi 3auThl JKeIaTeIbHO
3aJaTh 3HaYE€HUs YCTaBOK B rpymmne «Oowue /{3T»:

«I'pynna TT BH — O», «I pynna TT HH — Oy,

«l6asz.BH, A» = «l6azsHH,A».

[Ipu Takux ycrtaBkax aud@epeHunanbHbli TOK OyAeT paBeH M0/1aBaéMOMY Ha YCTPOMCTBO
(hazHoMy TOKy (mpuYeM He3aBUCUMO ¢ Kakoil ctopoHsl — BH ninu HH), a TopMo3HOI#i TOK paBeH mo-
JIOBHHE I10/1aBa€MOI0. JTO MCKIIIOYAET HEOOXOAUMOCTh B JOMOJHUTEIBHBIX pacyeTax IpU MpOBe-
JIEHUH NIPOBEPKH yCTPOICTBA.

Brumanue: Bo BHyTpeHHUX IIUPPOBbIX TT, COOpaHHBIX B TPEYTOJBbHUK (ISl 3TOI'O yCTaBKU
«I'pynna TT BH», mu6o «I pynna TT HH» NOMXKHBI IPUHAMATh OJHO U3 CIEAYIOIIUX 3HAYEHUH —

1, 5,7, 11), npou3BOAMTCS KOMIIEHCAIIUS YBEJIWYEHUsS TOKa (B paboueM pexXume) B J3 pa3 nocie
TpeyrosbHuKa. [loaToMy npu mogade ogHOro (pazHOro TOKa HAa TOKOBBIE BXOABI CTOPOHBI, IU(PPO-

Bble TT KOTOpPOit cCOOpaHbI B TPEYTrOIbHUK, MOSBUTCS U (epeHIHaTbHBINA TOK B J3 pa3 MEHbIINUH,
4yeM MoJiaBaeMblil (pa3Hblil. DT0 HEOOXOAMMO YUYMTHIBATh IPU IPOBEpKE, JIMOO 337aBaTh PEKOMEH-
nyemeble 3HaueHus ycTaBok («I pynna TT BH — O», «I pynna TT HH — O»).

3.2.5.3 IlpoBepka ¢pyHkmonnpoBanus auddepeHunansHon orcedxu (I3T-1)

[TpoBepsiemyto 3amuty JI3T-1 cremyer BKIIOYUTH YCTaBKOW KOH(UTYpPAIUH, a OCTAJIbHBIC
3allUTHl BHIBECTH M3 JCHCTBUS C MOMOIIBIO ycTaBOK KoHpurypamuu (s [13T-2) u kHOMoK Ha Jiu-
ueBoii nmanenu ycrpoiicta (uis MT3 BH u MT3 HH).

[ToakmrOUnTh JTOTMYECKUA UMHUTATOP K YCTPOMCTBY 3aLIUThI, OJKIFOYUTh TOKOBBIA BBIXOJT
YCTaHOBKHM K KiemMMaM ofHoi u3 a3 croponsi BH, mu6o HH. Ilonath omepatuBHOE nuTaHue
=220 B Ha yctpoiicTBo. BBecTn ycraBky cpabaThIBaHUS 10 TOKY. Y CTaBKY cpabaThIBaHUS IO Bpe-
MEHU HYKHO YCTAaHOBUTH B HYJIEBOE ITOJIOKCHHUE.

[TomaBast TOK OT YCTaHOBKH, YOeIUThCs, 4yTO Au(PepeHIINaTbHbIN TOK MOSBISETCS TOJIBKO B
(daze, Ha KOTOpYIO MOJaeTcs TOK, U MO BEJIMYMHE OH paBeH MojaBaeMoMy. TOpPMO3HOH TOK mpu
9TOM JIOJKEH OBITh paBeH MoJIoBHHE AU (epeHIInanbHOro.

[TocteneHHo yBenuuMBasl BEIMYMHY MOJaBaeMOro TOKa, JOOUTHCS CpabaThiBaHUs CTYNEHU
3alUThl. YOeaIuThes B cpabaThIBAaHUM pelie M CBETOMO/Ia Ha TaHeIu ycTpoiicTa. [Ipu 3ToM Ha MH-
JUKATOPE JOJDKHA OTOOPA3UTHCS MPUYMHA OTKItoueHus «/[37-1». Taxke HEOOX0IUMO MPOKOHTPO-
JMPOBATH, YTO BpeMs «13awy», oroOpaxkaemoe B MH(opMalu o cpabaTeiBaHuM, He TpeBbiaeT 40
MCEK.

[TpoBecTr aHAOTHYHYIO MMPOBEPKY MO OCTaNbHBIM (hazaM Toka ctopoH BH n HH.

3.2.5.4 TlpoBepka (YyHKIIMOHUPOBAHHUS UYBCTBHTEIBHON CTyNeHU IUQQepeHIInaTIbHONR
3anutel (13T-2)

[TpoBepsemyto 3amuty JA3T—2 crnemyer BKIIOYUTH YCTaBKOW KOH(HUIYypaluu, a OCTaJbHbIC
3aIUTHI BBIBECTH U3 JECHCTBHS C TIOMOIILIO yCTaBOK KoHpurypanuu (mast JI3T-1) u KHOMOK Ha JIH-
1eBoil manenu ycrpoictsa (st MT3 BH u MT3 HH).

3amaTh ycTaBKM cpabaTbiBaHUS CTYINEHHU. YCTaBKy cpalaThIBaHHUS IO BPEMEHU HYKHO
YCTaHOBUTH B HYJIEBOE M10OJIOKEHHUE.

[ToaKTIOYNTH TOKOBBIM BBIXOJ YCTAaHOBKH K KieMMaMm ofHOM u3 ¢a3 croponsl BH, nubo
HH. TloctenenHo yBenuuuBasi BEJIWYMHY IOJaBa€MOr0 TOKa, AOOMTHCS CpalOaThIBaHHs CTYIEHU
3amuThl. YOenuThcs B cpabaThIBaHUM pelie U CBETOAMO/A Ha MaHenu ycTpoiictsa. [Ipu 3ToM Ha uH-
JIUKATOpe JOJDKHA OTOOpasuTbhcs MpHYMHA OTKIOUeHus «/[37-2». Takxke HeoOX0IuMo
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MIPOKOHTPOJIMPOBATH, UTO BpeMs «13auy», oToOpakaeMoe B MH(GOpMAIK O CpadaThIBaHUH, HE TIpe-
BbIIaeT 50 Mcexk.

[TpoBecTr aHATOTHYHYIO MMPOBEPKY MO OCTANBHBIM (hazam Toka ctopoH BH n HH.

IIpoBepka TopMo3HO# Xapaktepuctuku crynenu J[3T-2 He sBusercs obs3arenbHOM. B ciy-
Yae eclii Takas MpOBepKa He0OXOoAMMa, TO MOTpedyeTcs pacdyeT U IMOCTPOCHUE TOPMO3HON Xapak-
TEPUCTHKH JUIA 33J]aHHBIX YCTaBOK. B 3TOM ciydae yJOOHO MCIIOJIB30BaTh JAaHHBIE, BHIBOJAUMBIE
YCTPOMCTBOM Ha MHAMKATOp B pexume «Kowmponv — Xapakmepucmuka». OHU NPEICTaBICHbI B
BHUJI€ KOOPJIMHAT TOYEK B OTHOCHUTEIIBHBIX €IMHHUIAX, JOCTATOYHBIX U IIOCTPOCHUS XapaKTepu-
ctuku. Pacmonokenne Touek n3odpakeHo Ha pucyHke 16.

Y land
A

Y3

_ ITopm

\

X3

Pucynoxk 16 Touku Ha TOPMO3HOI XapaKTEpUCTHKE,
otoOpaxkaemble B pesxxume «Koumponv — Xapakmepucmuxa»

[IpoBepka TOPMO3HON XapaKTEPUCTUKH MPOU3BOJIUTHCS C MOMOIIBIO JBYX PETYIHPYEMbBIX
HMCTOYHUKOB TOKA, OJMH M3 KOTOPBIX HEOOXOIMMO MOJKIIIOUNTE K TOKOBBIM BX0/1aM cTOpoHBI BH, a
npyroi — k HH.

3.2.5.5 IIpoBepka (HyHKIIMOHHPOBAHHSI MAKCUMAIIEHON TOKOBOM 3aIUThl cTOpoHBI BH

0O6e crynenn MT3 BH npoBepsitoTcst aHaIOTHYHO, 32 UCKIIOUYEHNEM 3HAYEHUN YCTaBOK TO-
Ka U BpeMeHH cpabatbiBaHus. [IpoBepseMyto CTyIeHb 3alIUTHI CleAyeT BKIIOYUTh YCTaBKON KOH-
¢burypaium, a ocTaJlbHbIe CTYNEHH — JTUOO OTKIIOUNTH, TMOO BHIBECTH U3 30HBI IPOBEPKH 33aJaHHEM
3aBeIoMO OoJiee rpyObIX 3HAUEHUN yCTaBOK.

[TonKITIOUYNTE TOKOBBIN BBIXOJI YCTAHOBKH K KJIeMMaM TOKa OJHON u3 (a3 croponsl BH.
BBectu yctaBku 3Ha4eHHI M KOHGUTYpAIMH, COOTBETCTBYIOIUE TpeOyeMol MpoBepKe, HapuMep,
MT3-2 BH. Heucnonbs3yemble npu JaHHOW HPOBEPKE JIPYrHe 3allluThl Jydlle OTKIouuTh. [loa-
KIIFOYUTH KJIIEMMBI BBIXOJHBIX KOHTAKTOB pene « Omki.1y, pacrionoKeHHBIX Ha KJIEMMHON KOJIOJKE
YCTPOICTBa, K BX0ly MIJLTHCEKYHI0Mepa («KOHTaKT») yCTaHOBKH.

[TonaBasi TOK OT yCTaHOBKH, yOeTUTHhCS B cpadaThIBaHWU peJie M CBETOAMOAA HA TMaHEIH
yCcTpoucTBa «/lyck 3awumol» TIPU 3aJaHHOM YCTAaBKOM 3HAYEHUM TOKA OT YCTaHOBKH. IIpoBeputhb
HaJInuuMe HeOOJBIIOro THCTEepe3rca 3amycka 3amuThl (KoddduiimeHTa Bo3BpaTa) Mpu CHIKEHUU
3HAYEHUs TOKA (110 BBHIKJIIOYEHHIO COOTBETCTBYIOIIEH CUTHAIU3AIINH).

COpocuth UHAUKALUIO KHOMKON «Copocy. CKaukoM MOJaB TOK, MPEBBIIMIAIONINN YCTaBKY
MT3, KOHTPOJIMPOBATh BbIIaYy KOMaH/bl Ha OTKIIOYEHHE, a TAKKE MHAUKALUIO IPUYMHBI aBapUU
Ha MHJMKATOpE U CBETOANOaX. M3MepuTh 1o MUIUIUCEKYHIOMEPY BpeMsl OT MOMEHTA MOJa4yM TOKa
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710 3aMbIKaHUsI KOHTAKTOB pese « Omxn.1y. CpaBHUTD €ro ¢ ycTaBKOW mpoBepseMoit ctynenn MT3.
OHo nomkHO oTianuaThes He Ooinee, yueM Ha 30 mc. KHOMKOIM «—» Ha maHenau yCcTpOHCTBA BBI3BATH
Ha MHJIMKATOp 3HAUYEHUE BPEMEHH cpabaThIBaHuUs 3alMUTHI 7347;. OHO JTOIHKHO COBIIAAATH C MOKAa3a-
HUSIMH MIJUTUCEKYHJIOMEpPa YCTaHOBKH € TOYHOCTHIO 20 MC.

W3MeHUTh 3HaYEHUS] YCTABOK IO TOKY M BPEMEHHM M IMPOBECTU AHAIOTUYHYIO MPOBEPKY C
JPYyTUMH YCTaBKaMHM U 10 OCTaJIbHBIM (ha3aM TOKa.

AHaJOrM4HO NPOU3BECTU NPOBEpKY Apyroi ctynenn MT3 BH.

3.2.5.6 TIpoBepka yckopenus cryneneit MT3 BH npu Brmtouenuu. [IpousBogutcs ciemy-
IOLIMM 00pa3zoM: Ui epBOi U BTOpoii ctyneneit MT3 3amatoTcst BpeMeHHbIE YCTaBKH MOPSIIKA 5—
10 c. YcraBka «Obwue — Tyckop.6H, ¢» 3aaeTcs 3aBeIOMO MEHbIICH, HanpumMep, 2—3 ¢. YCcTaBKu
KOH(Urypauu 3aJat0Tcsi TaKUMH, 4ToO0bl Obutu paspemensl MT3-1 BH, MT3-2 BH, yckopenue
NIEepBOI CTYyNEHU U YyCKOpeHue BTOpoil cryneHu. IlogaBas ckaukoM NMPOBEPOYHBIM TOK, IpEBbIIIa-
ot mopor cpabateiBanust MT3-2, 0JHOBpEMEHHO C IMOja4yeil CUTHajla Ha MPOrpaMMHpPYEMBbIi
nucKkpeTHbIi Bxon «PIIB BH» (paz06anaHc BpeMeH He JOJDKEH MPEBBIIATh 3 ¢), yOeaIuThes B cpada-
TeiBaHMM MT3-2 ¢ Bpemenem yckopeHust I'ycrop pn. YBEIMUUB TOK Bbllle nopora MT3-1 nosro-
PHUTH CKaYOK TOKa U IMPOBEPUTH paboTy yckopeHus 1t MT3-1. YOeaurbcs B MHAMKALMY IPUYHUHBI
OTKJIFOUEHHUSI UMEHHO OT yckopeHHo MT3 — Hannuce Ha unHaukatope « Yckop. MT3-1 BHy. Ot-
KJIIOYMB YCTaBKaMHU yCKOpPEHHE 00euX CTyleHel, yOeAUThCs B OTCYTCTBUM YCKOPEHHS B 3TOM CIIy-
qae.

3.2.5.7 TIpoBepka BoabTMETpOBO# O0KupoBkn MT3 BH

CyTb ee — KoOMOMHMPOBaHHBIN IMyck M T3 mo HanpspKEeHUIo, TO €CTh CpabaThIBAHUE HE TOJb-
KO TPHU yCJIOBUM MPEBBILIEHUS TOKA BBIIIE YCTABKU IO TOKY, HO €IIe M MPU HAJIMYUU CUTHAJIA HA
MIPOrpaMMUPYEMOM JAUCKPETHOM BXOJie ¢ 3afaHHOi GyHKIuei « BM-6110kupoBkay.

[TpoBepKy BBHIMOJIHSIOT, BKIIOYNB ycTaBKy BM—010KkHpOBKH HYXHOM cTynenu. [Ipu mogaue
ToKa Bbilie nopora ycrasku MT3 BH He pomkHa myckarbesi, a nmpu mnojaade curtaia «BM-—
0s10kMpoOBKay ¢ uMuTaropa — MT3 nomkHa cpaboTath.

3.2.5.8 TlpoBepka pyHKIIMOHUPOBAHKUS MAaKCUMAJIBHOW TOKOBOM 3amuThl cTopoHsl HH

[Tonk/IIOYNTh TOKOBBIN BBIXOJl YCTAHOBKM K KJIIeMMaM TOKa ofHOW u3 (a3 ctoponsi HH.
BBectu ycTaBKM 3HaYeHMH M KOH(UIYpallH, COOTBETCTBYOIME TpeOyeMoil mposepke. [Ipuuem
HEOOXOaUMO 3a/1aTh yCTaBKy «/leiicmé.na BH — Omxka.». [1oAKIIOYUTE KJIE€MMBI BBIXOJIHBIX KOH-
TaKTOB ~ IPOrPaMMHUPYEMOTO  peje,  MOAKIYEHHOIO0 K  NpPOrpaMMHUpPYEMOW  TOYKE
«Cp.MT3HHuaHH», pacronoKeHHbIX Ha KJIEMMHOHN KOJIOJIKE YCTPOMCTBA, K BXOJIy MWJUIACEKYH-
nomepa («KoHTaKT») yCTaHOBKHU.

[TonaBasi TOK OT yCTaHOBKH, yOETUThCS B CpabaTbIBaHUU pPEJie M CBETOAMOJA HA IMaHENIH
ycTpoiicTBa «/lyck 3auwjumsi» TPU 3alaHHOM YCTaBKOM 3HAYEHMM TOKa OT yCTaHOBKH. [IpoBeputhb
Haju4yue HeOOJBIIOro rucTepesrca 3amycka 3amuThl (KoddduireHTa Bo3BpaTa) NMpu CHIKEHUU
3HAYEHUS TOKA (110 BBIKJIIOYEHHUIO COOTBETCTBYIOLIEN CUTHAIU3ALNH).

CO6pocuth MHIUKALMIO KHONKON «Copocy. CkaukoM MOJaB TOK, MPEBBIMIAIONIUN YCTaBKY
MT3, KOHTPOJIMPOBATH BbIaYy KOMaH/bl Ha OTKIOYEHHE, a TAK)KE€ MHAMKALMIO PUYNHBI aBapUu
Ha MHAMKATOpe U cBeToAMoAax. M3MepuTh o MUIIITMCEKyHIOMEPY BpEMsI OT MOMEHTA M0JIauH TOKa
710 3aMbIKaHUsI KOHTAKTOB YKa3aHHOI'O Iporpammupyemoro pene. CpaBHHUTH €ro ¢ yCTaBKOH Ipo-
Bepsiemoit ctynenu MT3 «Twunu, ¢». OHO oKHO oTiau4aThes He Oonee, yem Ha 30 mc. Bpems cpa-
0aThIBaHUS 3alUTHI, 0TOOpakaeMoe Ha MHIMKATOPE JIUIEBON MaHENIN YCTPOUCTBA, CPABHUTH C IO-
Ka3zaHUsMH MUUTHCEKYHIoMepa. OHO TOHKHO COBNAJATh C TOYHOCTHIO 20 MC.

3aTeM MOJKIIOYUTH KJIEMMBbI BBIXOJIHBIX KOHTAaKTOB pene «Omxa. I», pacloyloKEHHbIX Ha
KJICMMHOM KOJIOJIKE yCTPONCTBA, K BXOAQy MuJumHceKyHaoMmepa («KoHTakT») ycraHOBKH. 3a1aTh
3HA4YEeHHUsI YCTABOK TAKUM 00pazoM, yTOOBI BpeMs cpabaThiBaHUs «16H, ¢» ObLIIO MeHbIe «THH, C».
Taxxe 3anatb «/[eiicme.na BH — Bra.».

COpocuts nHAMKAIMIO KHOMKONH «COpoc». CKaukoM I0JIaB TOK, MPEBBIIIAIONINA YCTaBKY
MT3, KOHTpONMPOBATh BbIJA4y KOMaH]Ibl HA OTKJIIOUEHHE, a TAKKE UHANKALWIO PUYUHBI aBapuu
Ha MHAMKATOpE U cBeToAnoAax. M3MepuTh o MIIITMCEKYHIOMEPY BPEMsI OT MOMEHTA II0JIa4M TOKa
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710 3aMbIKaHMsI KOHTAKTOB pese « Omxa. 1». CpaBHUTDH €To C yCTaBKOW mposepsieMoil ctynenu MT3
«Tén, c». OHO TOKHO oTIMYaThes He Oonee, ueM Ha 30 mMc. Bpems cpabGaTbiBaHMsI 3aIIUTHI, OTOO-
pakaeMoe Ha MHJIUKATOpe JUIEBOM MaHEIU yCTPOMCTBA, CPAaBHUTH C MOKA3aHUSIMHU MUJUIUCEKYH-
nomepa. OHO AOHKHO COBIAIATh ¢ TOUHOCTHIO 20 McC.

W3MeHNUTh 3HAYEeHMsI YCTABOK IO TOKY M BPEMEHHM U MPOBECTH AHAJIOTMYHYIO MPOBEPKY C
JPYTUMH YCTaBKaMHU U 110 OCTaJIbHBIM (ha3aM TOKa.

3.2.5.9 IIposepka yckoperns MT3 HH npu BrIroueHnn

[IpousBoauTCsl creayronM 00pa3oM: 3aJaeTcsl BpeMEHHasl ycTaBKa « 76w, C» Topsaka S5—
10 c. YcraBka «Obwue — Tyckop.Hu, ¢» 3a7aeTcs 3aBelOMO MEHbIIEH, HarpumMep, 2—3 ¢. Y CTaBKH
KOH(UTypauu 3aat0Tcsi TaKUMH, yToObl OblTn paspemeHsl MT3-HH, yckopenue nannoii crynenu
u neiicteue MT3-HH na obmue pene orkmrouenus (aeiictBue Ha BH). [lomaBast ckaukom mpoBe-
POUHBII TOK, HpeBblamuil nopor cpadareiBanus MT3-HH, onnoBpemenHo ¢ nogaueil curnaia
Ha MpOrpaMMHpYyeMbIi AUCKpeTHbIN Bxo «PIIB HH» (pa30anaHc BpeMEeH HE JOJDKEH MPEeBBIIAThH
3 ¢), yoenurbes B cpabateiBannu MT3-HH wa BH ¢ Bpemenem yckopenust Tyckop pr. Y OSIUTHCS B
MHAVKAUU [IPUUMHBl OTKIIOYEHUS UMEHHO OT yckopeHHoil MT3-HH — nHaanuch Ha uHAMKarope
«Yckop. MT3 HH». OTkit04MB yCTaBKOW YCKOpEHUE CTYNEHHU, YOEIUThCsSI B OTCYTCTBUM YCKOpE-
HUS B 3TOM CIIy4ae.

3.2.5.10 TIposepka BombTMETpOBOI OmokupoBku MT3 HH
[TpoBoAMTHCS aHATIOTMYHO MPOBEPKE BOJIBTMETPOBOM OsiokupoBku MT3 BH.

3.2.5.11 Ilposepka Beigauu curHana Y POB BH

ITpoBepky Bblnaun curHaia YPOB BH Bemonsstor ananornuso nposepke MT3. Ycrano-
BUTh Bpemsi cpabarbiBanusi crtynenu MT3-1 BH, pasnoe 0. Torma wusmepeHHoe MWILIH-
CEKYH/IOMEPOM BPEMsI IOJKHO ITPUMEPHO COOTBETCTBOBATh yCTaBKe BpeMeHu Y POB.

[ToaxTrOYnTH TOKOBBIE IIETIH YCTAaHOBKU K 0/1HOM u3 (pa3 croponsl BH ycrpoiicTBa. Brixo-
Hble KOHTAaKThl pene « YPOBy» ycTpolicTBa NMOAKIIOYAIOT K MUJUINCEKYHIOMEPY MCIBITATEIbHON
YCTaHOBKH. TOJYKOM MOJAOT TOK, ImpeBblarommil ycraBky crynenn MT3-1 BH ¢ HyneBo#t BbI-
JEP)KKOW BPEMEHH, M U3MEPSIOT BpeMs 10 3aMblkaHus KOHTakToB YPOB. OHO m0mkHO OBITH Ha
10-20 mc Gonbire Bpemenu ycraBku « YPOB — Typos, c¢» 3a cdet cpabaTbiBaHUSI COOCTBEHHO BHI-
xoaHoro pene YPOB.

3.2.6 TIpoBepka pabOTOCTIOCOOHOCTH BXOJHBIX LIENIEH yCTPONUCTBA.

C MOMOIIBI0 HMCTOYHHMKA MOCTOSHHOTO HANPSDKCHUsI MOOYEPEIHO I0/IaBaTh CUTHAJIBI Ha
BXOJIHBIE IIETTH YCTPOHCTBA. [IpOBEPUTH MPOXOKICHUE CUTHAIOB JTHOO B peskuMe «Kornmponvy, nu-
00 1O peakuy Ha HUX YCTPOMCTBA.

3.2.7 TIpoBepka pabOTOCTIOCOOHOCTH BBIXOIHBIX pelie.
[TogaBasi paznuyHbIe BO3JACUCTBUS HA YCTPOMCTBO, HEOOXOAUMO JOOUTHCS CpabaThIBaHUS
BCEX pele U yOoeauThesi B paboTOCTIOCOOHOCTH BCEX KOHTAKTHBIX TPYIII.

3.2.8 YcTpoiicTBO Mpu Mojaye ONEpaTUBHOTO MUTAHUS MPOU3BOJUT IIyOOKOE CaMOTECTH-
pOBaHUE BCEX MPOrPAMMHO JIOCTYIHBIX 3JIEMEHTOB CXeMbl. Bo Bpemsi pabOoThI MOCTOSIHHO MPOBEPS-
eTcst pabora oOMeHa co BTOpBIM Iporeccopom, a Takke ALl u O3VY. Ilpu oOHapyx)eHUN TH000M
BHYTPEHHEN HEHCIPABHOCTH BO BPEMsl TECTUPOBAHUS YCTPOMCTBO BBIJIAET HA MHAMKAIIUIO MHUTa0-
iee cooOreHre 00 ommoKe, 3aMbIKaeT KOHTAKThI pene « Omxaz» u O6mokupyetcs. OT ciydaiHbIX
cOOEB YCTPOMCTBO 3aIIMINEHO TAaK HA3bIBAEMBIM CTOPOKEBBIM TaliMEPOM, MEPE3aITyCKAIOIINM BCIO
CXeMy B Cllydae HapyIIeHHUs HOpMalbHOU paboThl MPOrpaMMBI MPOLIECCopa.
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4 TEKVIIUM PEMOHT

4.1 YcTpoicTBO MpeCTaBIIsAeT COO0M JOCTATOUHO CI0XKHOE U3/AETIHE U PEMOHT €ro J0JKeH
OCYIIECTBIISATHCS KBAJTHU(PHUIIMPOBAHHBIMHU CIEIMATINCTAMHU C MTOMOIIBIO CIIEIUAIBHOW OTIaJ0YHON
anmaparypsl.

4.2 PeMOHT yCTpOWCTB B HOCJETapaHTHHHBIA MEepHOJ] LeIeco00pa3HO OPraHU30BaTh LIEH-
TPaJIM30BaHHO, HAIIPUMEP, B 0A30BOI J1aOOPATOPUHU FHEPTOCUCTEMBI UIIH II0 IOTOBOPY € U3TOTOBU-
TEJIEM.

4.3 B HCKIIIOUUTENBHBIX CIy4asX, KOTOPbIE MOTYT ObITh BBI3BaHBI MPOMAJaHUEM HampsiKe-
HHSI ONEPATHUBHOIO NMUTAHUS UMEHHO B MOMEHT IE€pEe3alliCH 3HAYEHU YCTaBOK B SHEPrOHE3aBUCH-
MYIO0 MaMsTh, MOKET MIPOU30NTH MOBpEXkKACHNE NH(OPMAILIUY B MAMSTH YCTaBOK. Tak Kak Mpu 3TOM
YCTPOWCTBO MEPECTAET BBHIMOIHATH CBOM (DYHKIIMH, TO OHO OJIOKMPYETCS W BbAaeT curHain «Om-
ka3». BoccTanoBneHne pabOTOCIOCOOHOCTH MPOU3ZBOIUTCS C MOMOIIBIO KIAaBUATYPhl YCTPOWCTBA
0e3 ero BCKpBITHS U AeMoHTaxa. Clenysl yKa3aHusM Ha MHANKATOPE HEOOXOAMMO TIPOU3BECTH Tie-
pe3anuch BCEX yCTaBOK B SHEPrOHE3aBUCUMON MaMSTH YCTPOHCTBA C 00SI3aTENIbHBIM IOCIEIYIO-
[IUM BBOJIOM HEOOXOMMBIX 3HAYECHUHN U UX MMPOBEPKOM.

5 TPAHCIIOPTUPOBAHUE U XPAHEHUE

5.1 VcnoBus TpaHCIOPTUPOBAHUS M XPAaHEHUS U CPOK COXPAaHSEMOCTH B YIAKOBKE U (MJIH)
KOHCEpBAIMH U3rOTOBUTEIS JJOJKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabmuue 18.

5.2 Ecnu Tpebyemble YCIOBHUS TPAaHCTIOPTUPOBAHUS M (WJIM) XpAaHEHUST OTIUYAIOTCS OT MIPH-
BEJICHHBIX B Tabnuue 18, To ycTpoHCTBO MOCTABIISIOT /Uil YCIOBUN M CPOKOB, YCTaHABIMBAEMBbIX IO
I'OCT 23216 n yka3pIBa€MbIX B IOTOBOPE HA MOCTABKYy WIX 3aKa3e-HapsJe.

Tabnuma 18 — YcaoBus TpaHCTIOPTUPOBAHHS U XPAHESHUS

O06o3HaueHue yCIOBHIA TPaHCIOPTUPO-
BAHMSI B YACTH BO3JACHCTBUSA: O603HaueHue Cpoxk coxpansi-
Bun nmocraBok | Mexanuueckux | Knumatnueckux ¢ak- | yCIoBHH XpaHe- | €MOCTH B yIa-
¢dakTopoB 1O TOPOB, TAKHX KaK HUS IO KOBKE U3Tr0TO-
I'OCT 23216 | ycnoBus XpaHEHHUs 1O I'OCT 15150 BUTEJS, TOJIBI
I'OCT 15150
BHyTpu cTpansl 5 (naBechl B Makpo- | 1 (oTamnuBaemoe
(kxpoMe paiioHOB KJINMAaTHYECKUX pai- XPpaHUIJIHILE) 3
Kpaiinero Cesepa C OHAX C YMEPEHHBIM U
U TPYAHOAOCTYTI- XOJIOJTHBIM KJIUMa- 2 (HeoTaruBae-
HBIX PalilOHOB I10 TOM) MOE XPaHIJIHIIE) 1
I'OCT 15846)
BnyTtpu cTpansl B
paiionsl Kpaitnero
CeBepa u TpyIHO- C 5 1 3
JOCTYIIHBIE paiio-
HBI 110
I'OCT 15846

[Ipumeuanue: HukHee 3HaueHNE TeMIIEpaTypbl OKPY>KAIOIIEro BO3AyXa Py TPAaHCIIOPTUPOBAHUU U
XpaHeHuu — Munyc 40°C

5.3 Jlomyckaercs TpaHCHOPTUPOBaHUE JIOOBIM (KPOME€ MOPCKOTO) BHJIOM 3aKPBITOTO
TPAaHCIIOPTA B COYETAHUHU MX MEXKAY COOOHM, OTHECEHHBIM K YCJIOBUSAM TpaHCHOpTUpoBaHHuS «C» ¢
00IIIMM YUCJIOM TIEPErpy30K He 00JIee YETHIPEX, MM aBTOMOOMIIBHBIM TPAHCTIOPTOM:
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— 110 1oporam ¢ ac(haabTOBBIM U OETOHHBIM MOKPBITHEM (JIoporH 1-ii KaTeropuu) Ha paccTo-
saue 1o 1000 km;

— 110 OyJBDKHBIM (JOporH 2-i U 3-i KaTeropuu) U TPyHTOBBIM JIOpPOTaM Ha PACCTOSHUE 10
250 kM co ckopocThio 10 40KM/4.

5.4 TpaHCIOPTUPOBKA JIOJIKHA MTPOU3BOJUTHCS TOJIBKO B 3aKPHITOM TPAHCIIOPTE (JKEJIE3HO-
JIOPOXKHBIX BaroHax, KOHTEHHEpax, 3aKphIThIX aBTOMAIIMHAX, TPIOMax U T.1.).

5.5 [lorpyska u TpaHCHIOPTUPOBKA JAOKHBI OCYLIECTBIIATHCSA C YUYETOM MaHUITY ISILIMOHHBIX
3HAKOB, HAHECEHHBIX HA Tapy, U B COOTBETCTBUHU C JAECUCTBYIOLUIMMHU IIPaBUIAMH IIEPEBO30K IPY30B.

6 VTUWIN3ALIUA

6.1 ITocie oxkoHYaHHS CpOKa CJ'Iy)K6LI yCTpOfICTBO MOJIC)KUT NCMOHTAXKY U YTUJIM3allUU.

6.2 B cocras YCTpOﬁCTBa HC BXOJAT ApAaroucCHHbIC MCTAJIJIbI, @ TAKKC SAJJOBUTHLIC, PAAUOAK-
THUBHBIC U B3PBIBOOITIACHEIC BCIICCTBA.

6.3 JleMOHTaX W yTHIM3aIMs yCTPOWCTBA HE TPEOYIOT NMPUMEHEHHsS CIICHUAIBHBIX MeEp
0€30I1aCHOCTH U BBIIOJIHIIOTCSA 0€3 MPUMEHEHUS CIIEUATBHBIX TPUCIIOCOOICHUN U UHCTPYMEHTOB.
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[MPUJIOXEHUE A
(oOs3aTenBpHOR)

Kozpt ommOoK mpu caMOTeCTHPOBAHUH YCTPOHCTBA

[Tpu BKJIFOUEHWM THTAHUS YCTPONCTBA BCE CBETOAMOJBI 3aroparorcs. [Ipu HayaibHOM Te-
CTUPOBAaHUHU YCTPOMCTBA TPOBEPSICTCS PabOTOCTIOCOOHOCTh COCTAaBHBIX YacTed yCTpPOMCTBA, MpHU
9TOM Ha MHAMKATOP BBIBOAMTCSA HAAMKHCHh C HA3BAHMEM TECTa M MOOYEPETHO TacsITCs CBETOAHOIBI:
CHayYaJia JIEBbIN CTOJIOEI] M 3aTe€M IpaBbIil CTOIOETI.

[Tpu BO3HUKHOBEHUU OIIHUOKHA HEOOXOAMMO 3aMKcaTh cOOOIIeHHE, 0TOOpaKEHHOE HA WHIU-
katope. Ecim uHAMKaTOp HE MOKa3biBaeT MH(POpMaINIO, HEOOXOAUMO 3amucaTh MOCIECIHUNA MoTa-
meHHbld cBeTonnoa. CooluieHus o0 omuOKax Mpy HA4albHOM TECTUPOBAHUU MPHUBEACHHI B Ta0-

auue A.l.
Tabnuma A.1
Caeronnon CoobOmienne 00 Onucanue HeMCNPaBHOCTH
omuoKe

TOPSIT BCE CBETOINO-
IIBI

HewucnpaBHocTh MuKpoImpouneccopa

«ITyck 3amuTh» TecTt nmuTanus Hanpspkenne nutanus HYU>KE HOPMBbI
Henocratounoe
HaNpsHKCHUE MATAHUS

«JI13T: BBIBOI» HewucnpaBaocts mm- | HeucripaBHOCTH MIMHBI apeca WIK LIHHBI TaHHBIX
HEI nuHamuueckoro O3Y
aapeca/maHHbBIX
SDRAM
Kkon: XX

«MT3 BH: BeIBOI Tect nunaMKaropa HewucnpaBHocTh MHAMKaTOpA

«MT3 HH: BeBOI» Sanumanue kHonky: | OIHa WX HECKOJIBKO KHOIOK HAaXOISITCS B Ha)Ka-
XXXXX TOM COCTOSTHUH

«YPOB: BeIBOI» Onmobka moa. PEJIE | O6pbIB 0OMOTKH pere Ha peleiiHOM MIM Ha KOM-
HIIH OMHUPOBAHHOM MOJTyJIe
Omnbka moa. KOM-
BUHUWP

Bo Bpems pabotsl mprbopa B GOHOBOM peKUME MTPOU3BOAUTCS TECTUPOBAHHE OOMOTOK BBI-
XOJHBIX peJie U yTIyOJIeHHOe TeCTUPOBAaHUE OnepaTUBHOM naMsaTu. CoolIieHus 00 ommoKax npu-

BeJEHBI B Ta0OmmIe A.2.
Tabmauma A.2

Coo0mmenne 00 omuoke

Onucanue HeMCNPABHOCTH

Omm6ka mox. PEJIE
WIH

Omm6ka mox. KOMBU-
HUP

OOGpbIB OOMOTKH pelie Ha PEJICMHOM UM Ha KOMOMHUPOBAaHHOM MO-

TIyJie

Agnpec = XXXXXXXX

Hewucnpasaocts SRAM Heucnpasnocts cratnueckoro O3V
Agnpec = XXXXXXXX
Hewucnpasaocts SDRAM | HencripaBHOCTH ArtHaMudeckoro O3Y
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MMPUJIOXEHUE b
(oOs3aTenBpHOR)

@yHKIHUH IPOrPaMMHUPYEMBIX BXOJI0B

Onncanue GpyHKIUI MPOrpaMMHUpPyeMbIX BX0/J10B

Kparkoe
o0o03HaUeHHe

He noaxmroueno

He nooxnoueno

OneparusHsbiil BeiBog JA3T Buigoo J/[3T
OneparusHssbiil BeiBog MT3 BH Bwvisoo MT3 BH
OnepartusHsbiil BeiBog MT3 HH Bvisoo MT3 HH
Oneparuszbii BeiBog MT3 BH u HH Bvisoo MT3 oouwy.
OnepatusHbii nepeBos ['3T Ha curnan Ilepesoo 3T
OnepatuHsbiii BeiBoa '3 PITH Bwisoo I'3 PIIH
BM-6510kupoBKa BM-6n0xup.
PI1B BH PIIB BH

PIIB HH PIIB HH
OnepatuBHbIN BbIBOJ yckopenust M T3 npu Bkitode- Buvis.yck. MT3
HUU BBIKJIIOYATEIIS]

ITyck YPOB Ilyck YPOB
OnepartusHbii BeiBog YPOB Bvisoo YPOB
BHemHee OTKIIIOUEHHE Buew.omxa.
Buemnnii curnan Buew.cuen.
Jatuuk cpaGaTbIBaHUS TeMIepaTypbl BepXxHUX cioeB | AT cpab.

Macia

JlaTuuk Bo3Bpara TemMnepaTypbl BEpXHUX ciioeB macaa | /[T eozep.

TexHomornaeckas 3alimuTa

Texnonoe.3awy.

CurHanuzaiysi MaKCUMaJIbHOT'O YPOBHSI Maciia

Yp.macna maxc.

CI/IFHaHI/ISaHI/Iﬂ MHUHHMAJIbHOI'O YPOBH: Macjia

Yp.macna mun.

Curnanuzanus neperpena Ilepezpes
Curnanusanus HEUCIIPABHOCTH 00/1yBa Heucnp.o60ysa
Bremnsis curnanuzarus ra3oBoit 3anmuTel Tpanchop- | Cuel az3awTp-pa
MaTopa

BHemHss curnanusanus nycka TexHojaornueckou 3a- | CuellyckaTex3awy
IIUTHI

BiokupoBKa TOKOBBIX 3aluT (OJIOKUPYET Bce TOKOBbIE | ok, T3

3auThl, BKIovas A3T)
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MMPUJIOXEHUE B
(oOs3aTenBpHOR)

Touky MoAKITIOYeHNS K BHYTPEHHEH (YHKIIMOHAIBHO-JIOTHIECKON CXeMe

Ho- Homep pucynka
mep Touka noak/IIOYeHUs Kpartkoe
TOY- HAa (yHKIHMOHAJIBLHOM cXeMe o003HaYeHHE ¢ (byHUKHHOHaLH b
i HOIi cxemoii
0 He noaxiitoueno He nooka. —
1 [Tyck nuddepennmanbaon orceuku J3T-1 Ilyck J[3T-1 [Tpunoxenue I1
2 [Tyck uyBcTBUTENBbHOM cTynieHu quddepenuu- | [lyck /[3T-2 --I/--
ajapHOM 3ammThl JI3T-2
3 Iyck 3T (A3T-1 nau A3T-2) Ilyck JI3T --//--
4 Hebananc 13T JI3T-3 --//--
5 [Tyck nepsoit crynenn MT3 croponst BH Ilyck MT3-1 --//--
6 I[Tyck Bropoii ctynenn MT3 croponst BH Ilyck MT3-2 =-//--
7 [Tyck omnoii u3 cryneneit MT3 croponst BH Ilyck MT3 BH --//--
8 [Tyck MT3 croponst HH Ilyck MT3 HH --//--
9 briokupoBka npu 6pocke Toka HAMarHM4YMBa- bnox. BHT --//--
HUSI
CpabatbiBanue quddepeHnaIbHON 0TCEUKn Cpab./[3T-1 --I/--
10
J3T-1
CpaOaTbIBaHME YyBCTBUTEIBHON CTYIIEHU Cpa6./{3T-2 --I/--
11 N
muddepennmanpaoit 3amuTsl J3T-2
12 CpabaTbiBaHMe 0/1HOM U3 cTyneHen audde- Cpab. 3T --I/--
pernuanbaoi 3anwthl (JI3T—1 nmm J13T-2)
13 ngaﬁaTHBaHI/Ie nepBoii crynieart MT3 croponsl | Cpa6.MT3-1 --I/--
14 nga6aTI)IBaHI/Ie BTOpOii ctynenn MT3 croponsr | Cpab.MT3-2 --//--
15 CpabaTpIBaHME yCKOpPEHUsI OJTHOU U3 cTyneHend | Yexop. MT3 BH --I/--
MT3 croponst BH
16 CpabatpiBanue onHoi u3 crynereid MT3 cro- | Cpab.MT3 BH --1/--
porsl BH (MT3-1, MT3-2 unu yckopeHue)
17 | CpabarsiBanue yckoperus MT3 cropoust HH | Vexop. MT3 HH --//--
CpabatsiBanre MT3 croponst HH Ha oTkitro- Cp.MT3HHnaHH --I/--
18 | uenwme BIKITIOUaTens croponsl HH (¢ neiicTBu-
em Ha HH wnu yckopenuem)
CpabatsiBanne MT3 croponst HH (¢ aeiictBu- | Cpab.MT3 HH --//--
19 eMm Ha HH, ¢ neiictBuem na BH nnu yckopenu-
eM)
20 CpabatsiBanue [ 3T Ha oTkiatouenue Boikiaoua- | Cpab. I'3T --1/--
tenst ctoponsl BH
CpabatsiBanue [ 3T Ha curnan npu onepatuB- | Cpabl 3TnaCue --//--
o1 | HOM TepeBoze I'3T Ha curHan win NOsBICHHE
CHTHAJIa Ha TPOTPaMMHPYEMOM BXOJI€
«Curl'az3am Tp-pa»
29 Cpabatsianue '3 PITH Ha oTK/II0UEHHE BbI- Cpab. I'3 PITH --//--
KJIroyaress cropousl BH
23 | CpabatpIBaHHE TEXHOJIOTHUECKOM 3aIIUTHI Cpab. mexn. 3auy. --//--
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CpaOaTbIBaHME OCHOBHBIX 3alUT TpaHchopMma- | Cpab.och.3auy --Il--

24 | topa (JA3T-1, A3T-2, ra3oBas 3amura TpaHC-
dbopmaropa mnu razosas 3ammra PITH

o5 [eperpyska (COOTBETCTBYET CpabaThIBAHHIO Iepezpyska --//--
ceeroanona «Ileperpyskay)

26 CpabarpiBanue YPOB na otkitouenue «cBoero | YPOB «na cebsa» --1/--
JKe» BBIKJII0YaTess ctoponsl BH

27 OtkirodyeHue BeIKIO4aTess ctoponsl BH or Cpab.6x.YPOB --Il--
cursazia no sxoay «Bxoxng YPOB»

28 CpabaTbIBaHME BBIKJIIOUATENS 10 CUTHAIAM Cpab. BO --Il--
BHEIIIHET0 OTKJIIOYEHUS

29 | CpabatbiBanue pese Toka YPOB PT YPOB =-//--
OObearHeHHbIH curHai cpabareiBanus 3ammt | Cpab. 3auw. --1/--

30 Ha OTKJIOYEHUE BBIKIItoUaresaei cropod BH u
HH (c ¢uxcamnueii cpabatbiBaHmsl)

31 | CpabatbiBaHME NIEpBOii CTYIIEHH 00/1yBa Oboys 1 =-//--

32 | CpabarbiBaHue BTOPOM CTyNeHU 00 1yBa 0O60ys 2 --//--

33 | CpabarbiBaHue TPEThEH CTyIICHH 00/yBa 060ys 3 --//--

34 | biokuposka PITH bnox. PITH --//--
OO0benuHeHHbIN curaall « Baelinee oTkiroye- Cuen. BO —
HUe» (T03BOJIIET KOHTPOJIMPOBATh HATHYHUE

35 | BXOJIHBIX CUTHAJIOB IO 33JJaHHBIM BXOJ1aM
«BHemHee OTKIIIOYEHNE» IPU OTCYTCTBUH Cpa-
OatbiBarust IO KOHTPOJIS 1O TOKY)

36 | ITonoxkenue pene «OTKIIOUESHUE» Pene Omkaiou. [Tpunoxxenue I1

37 | llonoxenue pene «YPOB» YPOB --//--

38 Curnanuzanus (COOTBETCTBYET MOJIOKEHUIO Cuenanuzayus —
pene « CurHaamzams)
Pene «Otka3». IIpu orcyTcTBUM OTKa3a Pene Omxas —

39 | ycrpoiictBa H3 KOHTaKTHI pesie HaXOATCS B
Pa30MKHYTOM COCTOSTHUH

40 Cocrosaue Bxoja «l'a3oBas 3aniura TpaHc- Bxoo I'3T [Tpunoxenue 11
dbopmaropay

41 Cocrosguune Bxona «I'azoBas 3ammra PITH)» Bxoo I'3 PITH --//--

42 Cocrosiaune Bxona «Bxox YPOB» Bxoo YPOB --/--

43 Cocrosinue Bxona «Bxox 1» (c yuerom 3aman- | Bxoo 1 --I/--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIa)

44 Cocrosinne Bxona «Bxox 2» (c yuerom 3aman- | Bxoo 2 --I/--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIa)

45 Cocrosiaue Bxozaa «Bxox 3» (¢ yuerom 3aman- | Bxoo 3 --1/--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIA)

16 Cocrosiaue Bxoaa «Bxox 4» (¢ yuerom 3aman- | Bxoo 4 --//--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIa)

47 Cocrosiaue Bxoaa «Bxox 5» (¢ yuerom 3aman- | Bxoo 5 --//--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIa)

48 Cocrosiaue Bxoaa «Bxoma 6» (¢ yuetom 3aman- | Bxoo 6 --//--
HOT'O YPOBHSI aKTHBHOTO CHTHAJIa)

49 Cocrosiare Bxoaa «Bxox 7» (¢ yuerom 3aman- | Bxoo 7 --//--
HOT'O YPOBHSI aKTHBHOT'O CHTHAJIa)
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50 Cocrosinue Bxonaa «Bxox 8» (¢ yuetom 3aman- | Bxoo 8 --//--
HOT'O YPOBHSI aKTHBHOT'O CHTHAJIa)

51 Cocrosiaue Bxoaa «Bxox 9» (¢ yuerom 3aman- | Bxoo 9 --1/--
HOT'O YPOBHsSI aKTHBHOT'O CHTHAJIa)

52 Cocrosiaue Bxoaa «Bxoma 10» (¢ yuerom 3a- Bxoo 10 --1/--
JaHHOT'O YPOBHSI aKTUBHOI'O CHTHAJIA)

53 Cocrosiaue Bxoaa «Bxox 11» (¢ yuerom 3a- Bxoo 11 --//--
JaHHOTO YPOBHSI aKTUBHOT'O CHTHAJIA)

54 Cocrosiaue Bxoaa «Bxoma 12» (¢ yuerom 3a- Bxoo 12 --//--
JaHHOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

55 Cocrosiaue Bxoaa «Bxox 13» (¢ yuerom 3a- Bxoo 13 --1/--
JaHHOTO YPOBHSI aKTHBHOT'O CHTHaJIa)

56 Cocrosiaue Bxoaa «Bxox 14» (¢ yuerom 3a- Bxoo 14 --//--
JaHHOTO YPOBHSI aKTHBHOT'O CHTHaJIa)

57 Cocrosiaue Bxoaa «Bxomx 15» (¢ yuerom 3a- Bxoo 15 --1/--
JTaHHOTO YPOBHSI aKTHBHOT'O CHTHaJIa)

58 Cocrosiaue Bxoaa «Bxox 16» (¢ yuerom 3a- Bxo00 16 --//--
JAHHOTO YPOBHSI aKTHBHOT'O CHTHAJIa)

59 Oneparusnsiii BeiBoA [I3T ot nporpammupye- | Bwisod 3T --1/--
MOT'0 JIMCKPETHOTO BXOJ1a

60 Oneparusnsiii BbiBog MT3 BH ot nporpam- Bwvioo MT3 BH --1/--
MHUPYEMOT0 IMCKPETHOTO BXO/a

61 OmnepatusHslii BbiBog MT3 HH ot nporpawm- Bwvisoo MT3 HH --I/--
MHPYEMOT'0 IMCKPETHOTO BXO1a
OO00O01IeHHBIH CUTHAN OTIEPaTUBHOTO BHIBOJA Buvig. MT3 06wy. --I/--

62 | MT3 BH u MT3 HH ot nporpammupyemoro
JHMCKPETHOTO BXOJa
OrmnepatuBHbIi BbIBOJ ycKopenuss M T3 mpu Buvis.yck. MT3 =-1/--

63 | BKJIFOUSHMH BBIKIIIOYATEINS OT MPOrpaMMHUpYe-
MOT'O IMCKPETHOTO BXOJ1a

64 Oneparusnslil nepeson I'3T Ha curnan ot npo- | Ilepesoo 3T --I/--
rpaMMHUPYEMOTO JUCKPETHOTO BXO/a

65 Omneparususlii BeiBoa ['3 PITH ot nporpammu- | Beiéoo I'3 PITH --I/--
PYEMOTO JHCKPETHOTO BXOJIa

66 OmneparuBHslii BeiBox Y POB ot nporpammupy- | Beieoo YPOB --//--
€MOT0 JJMCKPETHOTO BXOJIa
OnepaTuBHBIN BBIBOJ 3aIIUT (CpadaThIBaeT, OnepBuvisood3awy —
€CJIM IPUCYTCTBYET OJHOBPEMEHHO CHTHA

67 | omepaTHBHOTO BBIBOJIA 3AIMTHI U YCTaBKa
«DyHKIWS» TAaHHOW 3aIIUTHI B OJI0KEHUH
«BKiy»)

68 | Cocrosnue Bxona «COpoC cUrHATIM3AIMN Bxoo Copoc —

69 | Cocrosinue Bxona «Habop ycTaBok» Habop ycmasox —

70 Huskuit 3apsn cMeHHOM Oatapeiiku, 1nbo ee Koump.6am-xu —
MOJTHOE OTCYTCTBHE

71 | OmmbKka CHHXpOHHU3AIMK BPEMEHU Hem cunx.epem —

72 VYnpasnenue no JIC (Beigaua u cHsTHE curHana | Yupaen. JIC —
OCYIICCTBIIACTCS 110 JIIOOOMY KaHaIy CBSI3H)

73 CpabaTbiBaHMe 00/1yBa CUCTEMBI OXnaxaeHuss | 060ys /[ —

Buaa /[
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CpabareiBanue crynenn [[3T-2 mo daze A

JI3T-2 A

75

CpabatsiBanue crynenu [13T-2 no daze B

J[3T-2 B

76

CpabateiBanue crynenn J[3T-2 o daze C

JI3T-2 ¢C

77

CpabatsiBanre 1O KOHTPOIIS MO TOKY CTOPO-
Hel BH

PTxonmp.exBH

78

CpabateiBanue MO KOHTPOJIS 11O TOKY CTOPO-
Hel HH

PTxkoump.exHH

79

[Tonyueno Bxognoe GOOSE-cooOuienue co
3Ha4yeHueM atpulyTa «quality» = «invalid»
win «questionable»

(Tonbko it ucnionnenus N4)

ITox.kauGOOSE

80

OTtcyTCcTBYET CBSI3b C CEThIO HHTEpPeiica
Ethernet 1. Curuan B 7aHHOHM TOYKE NOSABIIAECT-
csl ipy 0OpBIBE CBSA3M HE3aBUCUMO OT 3HAUEHUS
ycraBku «O6wue — Cuenan Ethly

(Tonbko it ucnionHenus 14)

Hem ceazuEthl

81

OTcyTCcTBYET CBS3b C CEeThIO UHTEpdeiica
Ethernet 2. Curnan B JaHHO# TOYKE MOSIBIISACT-
csl ipu 0OpBIBE CBSA3M HE3aBUCUMO OT 3HAUCHUS
ycraBku «Obwue — Cuenan Eth2y

(Tonbko it ucnionnenus N4)

Hem ceazuEth2
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[NPUJIOXEHUE I
(oOs3aTenBpHOR)
ToYKHM KOHTPOJIMPYEMBIE PETUCTPATOPOM COOBITHIA

Ne Perucrpupyemoe coobiTne IIpume-
yaHue

1 | Ilyck JA3T-1

2 | Iyck A3T-2

3 | Iyck A3T

4 | He6ananc JI3T

5 | Hyck MT3-1 BH

6 | Ilyck MT3-2 BH

7 | Ilyck MT3 HH

8 | CpabarsiBanue JI3T-1

9 | CpabGarsiBanue JI3T-2

10 | CpabateiBanne MT3-1 BH

11 | CpabatsiBanue MT3-2 BH

12 | CpabareiBanne MT3 HH

13 CpabatsiBanue yckopernus MT3 BH npu BkiIFoUeHHH BBIKIIIO-
yatens ctoporsl BH

14 CpabatsiBanue yckoperans MT3 HH nipu BKITIOYEHNHU BBIKITIO-
yarensa ctoponsl HH

15 | CpabateiBarue ['3T

16 CpabateiBanue ['3T Ha CUTHAI TIPH OTIEPATUBHOM TIEPEBOJIC
I'3T Ha curnan

17 | CpabatsiBanue '3 PITH

18 | CpabaTbiBaH¥e TEXHOJIOTUICCKON 3alTUTHI

19 | Ileperpy3ka

20 | CpabareiBanne YPOB BH

21 | CpabareiBanne YPOB BH «na ce0s»

22 | CpabareiBanune PT YPOB

23 CpabaTtbpiBaHNE HAa OTKJIIOUYEHKE BhIKIOUaTess ctopoHsl BH o
Bxoay «Bxon YPOBy

24 | CpabaTpIiBaHNE BHEIITHETO OTKJIFOUCHUS

25 | brokuposka JI3T u MT3 npu BHT

26 | CpabarpIBaHHE ITEPBOM CTYIICHH 00/TyBa

27 | CpabarpiBaHHE BTOPOH CTYIIEHU 00yBa

28 | CpabarpiBaHHE TPEThEH CTYNEHU 00 yBa

29 | brnokuposka PITH

30 | 3arsiruBaHue OTKIIIOUEHUS

31 | Paspemenue pa6ots JI3T (ku. onep. ynp-st win o JIC)

32 | Pazpemenue pabotst MT3 BH (xH. onep. ynp-s uiu o JIC)

33 | Paspemenne padoret MT3 HH (kH. onep. ynp-s wiu mo JIC)

34 | Paspemenue pabotel YPOB (kH. onep. ynp-s wim o JIC)
JleiicTBre ra30BOM 3alIMThI HA OTKIIIOYEHHUE (KH. OTIep. YIp-s

35
unu 1o JIC)

36 | Pazpemenue padotsl I'3 PITH (kH. onep. ynp-s uwiu no JIC)

37 | Ilporpammupyemsriii Bxoa «PTIB BHy

38 | [Iporpammupyewmsiii Bxoa «PIIB HH»

39 | IIporpamMmmupyembiii BXoa « TexHOIOrHYecKas 3aiuTay

40 | IIporpammupyemsrii Bxox «JIT cpabaTeiBaHUsDY
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[Iporpammupyemsliii Bxog «/IT Bo3BpaTa»

42 | TlporpaMmmupyemblii BXoJ «YPOBEHb Macia Makc.»

43 | IlporpaMmmupyeMblii BX0JI « YPOBEHb Macjia MUH. )

44 | IIporpammupyeMsliil Bxoa «lleperpes»

45 | Ilporpammupyemslii Bxon «HeucnpaBHocTh 06,1yBa»

46 [Iporpammupyemsblit Bxo «CUrHanu3amus ra30Boi 3aliuThl
TpaHchopmaTopa

47 HpOvaaMMpreMBIfI BX0J «CUTHaIM3a1us MycKa TeXHOIOIU-
YECKOM 3aIlUThD»

48 | Ilporpammupyemslii Bxon «BM-010kupoBKay

49 | IIporpammupyemsrii Bxox «Besox A3T»

50 | IIporpammupyemsiii Bxoa «BeiBonm MT3 BH»

51 | Ilporpammupyemsiii Bxoa «Beisog MT3 HH»

52 | lIporpammupyemsiii Bxoq «BeiBog MT3 o0mr.»

53 [Iporpammupyemsbiit Bxo «BoeiBon yckopenuss MT3 npu Bkitto-
YEHUM»

54 | Ilporpammupyemsiii Bxoa «BeiBog YPOB BH»

55 | Ilporpammupyemsiii Bxoa «IlepeBon ['3T Ha curnain»

56 | IIporpammupyemsrii Bxon «Beisoa '3 PITH»

57 | Ilporpammupyemslii Bxox «Ilyck YPOB»

58 | Iporpammupyemslii Bxoz «BHemHee oTkiitoueHue 1»

59 | IlporpamMmmupyemsliii BXoJ1 «BHeNIHee OTKIIIOUEHUE 2

60 | [Iporpammupyemslii Bxoj «BHemHee oTkiIoueHue 3»

61 | IIporpamMmmupyemslii BXoa «BHenmHee oTKIIOUeHHE 4»

62 | [Iporpammupyemslii BXoJ « BHEIIHee OTKIIIOUEHHE 5»

63 | I[IporpamMmmupyembIii BX0J « BHenTHee OTKIIIOUeHHE 6%

64 | IlporpamMmmupyemslii Bxos «BHeNIHee OTKIII0OUeHUe 7»

65 | [Iporpammupyemslii Bxoj «BHemHee oTKIIoueHHEe 8»

66 | [Iporpammupyemslii BXoz «BHemHee oTKIIIoueHHEe 9»

67 | lIporpammupyemsliii Bxo «BHemnee oTkmoueHue 10»

68 | IIporpamMmmupyemsiii BXoa «BHemnHee oTkimroueHue 11y

69 | Ilporpammupyemslii Bxos «BHenHee oTkiroueHue 12y

70 | IlporpamMmmupyemsiii BXoa «BHemnHee oTkimroueHue 13y

71 | IlporpammupyeMslii Bxoa «BHeniHee oTkimoueHue 14»

72 | llporpammupyemslii BxoJ «BHemHee oTkmoueHue 15»

73 | lIporpammupyemslii BXoJ «BHemHee oTkimroueHue 16

74 | IlporpammupyeMslii Bxos «BHenHuid curaan 1»

75 | IlporpamMmmupyemsblii BXo «BHENTHUH cUrHAT 2

76 | IIporpammupyemslii BXxoz «BHemHuil curaan 3»

77 | llporpammupyemslii Bxos «BHemHuil curnan 4»

78 | IIporpammupyemslii BXoj « BHeIHUI curHan 5»

79 | lIporpammupyemslii Bxoj «BHemHuil curnan 6»

80 | IlporpammupyeMslii Bxoa «BHenHuii curaan 7»

81 | [Iporpammupyemslii BXo «BHemHuil curaan 8»

82 | IlporpammupyeMslii Bxoa «BHenHuii curaan 9»

83 | [Iporpammupyewmsrii Bxoa «Buemnuit curaan 10»

84 | IIporpammupyemslii Bxoq «Buemnuit curaan 11y»

85 | IIporpammupyemsrii BXon «BHenmHuit curnan 12y

86 | IIporpammupyewmslii Bxoq «BHemnuit curaan 13»

87 | Ilporpammupyemslii Bxon «BHemHuii curnan 14»

88 | IIporpammupyewmslii Bxo «BHemnui curaan 15»
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[Iporpammupyemsblii Bxoa «BuentHuii curnain 16»

90 | Bxon «Bxom I'3T»

91 | Bxox «Bxox I'3 PITH»

92 | Bxon «Bxox YPOB»

93 | Bxox 1 (c yueToM 3a1aHHOTO YPOBHSI aKTUBHOT'O CHUTHAJIA)

94 | Bxox 2 (¢ yueToM 3aaHHOTO YPOBHSI AKTHBHOT'O CHTHAJIA)

95 | Bxox 3 (c yueToM 3aaHHOTO YPOBHSI aKTUBHOT'O CHUTHAJIA)

96 | Bxox 4 (c yueToM 3a1aHHOTO YPOBHSI aKTHBHOT'O CUT'HAJIA)

97 | Bxox 5 (¢ yueToM 3aaHHOTO YPOBHSI aKTUBHOT'O CHTHAJIA)

98 | Bxox 6 (¢ y4eToM 3a/1aHHOTO YPOBHSI aKTHBHOT'O CHT'HAJIA)

99 | Bxox 7 (¢ yueToM 3aaHHOTO YPOBHSI aKTHBHOT'O CHTHAJIA)

100 | Bxox 8 (c yueToM 3aJaHHOTO YPOBHSI aKTHBHOT'O CUTHAJIA)

101 | Bxox 9 (¢ yueTom 3aJaHHOTO YPOBHS aKTHBHOTO CHUTHAJIA)

102 | Bxox 10 (¢ yueTom 3aJaHHOTO YPOBHS aKTUBHOT'O CHTHAJIA)

103 | Bxoa 11 (c y4ueTom 3aJlaHHOTO YPOBHSI aKTHBHOT'O CHUTHAJIA)

104 | Bxox 12 (c y4eTom 3aJJaHHOTO YPOBHS aKTUBHOT'O CUTHAJIA)

105 | Bxox 13 (c y4eTom 3aJJaHHOTO YPOBHSI aKTHBHOT'O CHUTHAJIA)

106 | Bxox 14 (¢ yueTom 3a1aHHOTO YPOBHS AKTHBHOT'O CHTHAJIA)

107 | Bxox 15 (¢ yueToMm 3a1aHHOTO YPOBHSI AaKTUBHOT'O CHTHAJIA)

108 | Bxox 16 (¢ yueTom 3a1aHHOTO YPOBHS AKTHBHOT'O CHTHAJIA)

109 | Bxox «2-i1 HabOp yCTaBOK»

110 | Bxox «Copocy

111 | Beixog «Otximrouenue 1», « OTkimroyeHue 2», « OTKI04YeHUE 3»

112 | Beixon «Cur"aansamnus»

113 | Beixog «YPOB»

114 | Beixon «OTkas»

115 | Beixon «Pene 1»

116 | Beixog «Pene 2»

117 | Beixox «Pene 3»

118 | Beixog «Pene 4»

119 | Beixox «Pene 5»

120 | Beixon «Pene 6»

121 | OnepaTuBHBIN BBIBOJI 3aIITUT

122 | Knomnka «Copocy

123 | Copoc mo JIC

124 | HampshkeHue TUTaHus B HOPME

125 N3menenue yctaBok (M3MEHUIIACh XOTsI Obl O/IHA YCTaBKa /10
BBIX0JIa U3 PEIaKTHPOBAHHSI)

126 | Huskwuii 3apsig cMeHHOH OaTapeiiku

127 | Ommbka CHHXPOHHU3AIMH BPEMEHU

128 | CpabaTreiBanue 001yBa CUCTEMBI OXJIKICHUS BUaA J]

129 | Iyck MT3-1 BH ¢ yckopenuem

130 | ITyck MT3-2 BH ¢ yckopeHuem

131 | Ilyck MT3 HH c yckopenunem

132 | Ilyck 3amMThl OT NEperpy3Ku

133 | Bayrpennuii nyck YPOB

134 | Ilyck 6aokuposku PITH

135 | CpabarbiBanue yckopenuss MT3-1 BH

136 | CpabarpiBanue yckopenuss MT3-2 BH

137 | CpabarsiBanne MT3 HH na HH
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138 | CpabarsiBanne MT3 HH na BH
139 | CpabaTpiBaHUE 3aITUTHI
140 | CpabateiBanue MO koHTpoJIs 110 TOKY cTtoponsl BH
141 | CpabatsiBanue MO koHTposis o Toky croponst HH
142 | Ilporpammupyemslii Bxox «biok. T3»
143 | Bxox «Bxox I'3T» (GOOSE*)
144 | Bxox «Bxon I'3 PITH» (GOOSE¥)
145 | Bxox «Bxox 1» (GOOSE¥)
146 | Bxox «Bxox 2» (GOOSE¥)
147 | Bxox «Bxox 3» (GOOSE¥)
148 | Bxox «Bxox 4» (GOOSE¥)
149 | Bxox «Bxox 5» (GOOSE*)
150 | Bxox «Bxox 6» (GOOSE¥)
151 | Bxox «Bxox 7» (GOOSE*)
152 | Bxox «Bxox 8» (GOOSE¥)
153 | Bxox «Bxox 9» (GOOSE¥)
154 | Bxox «Bxox 10» (GOOSE*)
155 | Bxox «Bxon 11» (GOOSE*)
156 | Bxox «Bxona 12» (GOOSE¥*)
157 | Bxox «Bxox 13» (GOOSE*)
158 | Bxox «Bxox 14» (GOOSE*)
159 | Bxox «Bxox 15» (GOOSE*)
160 | Bxox «Bxon 16» (GOOSE*)
161 | Bxox «Bxog YPOB» (GOOSE*)
162 | ITimoxoe xauectBO Bxomsnero GOOSE coobmenus
163 | Her cBsi3u C cethlo uepes unrepdeiic Ethernet 1
164 | Her cBs3u C ceThio uepes untepdeiic Ethernet 2
* — JlaHHBIC TOYKH OTOOPaKArOT W3MEHEHMsS TUCKPETHBIX CHTHAJIOB, MOCTYMAIOIIUX B
(hyHKIIMOHAIBHO-JIOTHYECKY0 cXxemy ycTporictBa B GOOSE-coo0meHusx
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[MPUJIOXEHUE 1
(oOs3aTenBpHOR)
BrIsiBnisieMbie yCTPONCTBOM HEMCIIPABHOCTH BHEIITHETO 000pYI0BAHUS

Ne O0o3HaueHne HA Bpems Pacungposka
HHIMKATOpe 3a/1ePiKKH
1 COotii nutanus nociie 3adukcupoBaHo MponajaHue ONEePaTUBHOTO MUTAHUSA,
BKJIIOUEHHUSl | 10JIaBa€MOTI'0 Ha YCTPOMCTBO

2 He6ananc 3T THEBAIAHCA JuddepeHnnanbHblid TOK MPEBHIMAST YCTaBKy «/[37-3
— lougp/\6azy

3 Buemnee otki. | lc

4 Buemnee oTki. 2 lc

5 Breniaee otki. 3 lc

6 Buemnee otki. 4 lc

7 Buemnee otki. 5 lc

8 Bueninee otki. 6 lc

9 BHOLIHCE OTKL 7 1o Hua HPOrpaMMHIPyEMOM JHCKPETHOM BXOJE C ¢byHKIH-

10 |Bremmnee ot 8 Lo et «Brew.omkn.» HPUCYTCTBYET AKTUBHBIH CUIHAT

11 |Bremnce ot 9 e CUTHAJI IIPU BKIIIOUEHHOMU yCcTaBKe «Bxoodwvl — Bxoo Nv —
Konmpons [ — Bkay 1 OTCYTCTBYET KOHTPOJIMPYEMBII

12 |Buemmnee otki. 10 lc ToK

13 |Buemnee otki. 11 lc

14 |Buemnee oTki. 12 lc

15 |Buemmnee otki. 13 lc

16 |Buemnee otki. 14 lc

17 |Buemnee otk 15 lc

18 |Buemnee oTki. 16 lc

19 | Curn.I3 tp-pa 20 mc [TosiBuiics curnan Ha Bxone «I azoeas 3awyuma
mpaHcghopmamopay, HO IPUCYTCTBYET CUTHAI OTepa-
tuBHOrO nepesoja I'3T Ha curnain

20 |IIeperpyska BH Xots Obl oauH U3 (pa3HbIx TokoB cToponsl BH (HH)

Treperpyskn | ipeBbltiaeT yetaBky «len/IHom.eny («\nu/Inom.nuy)

21 |Heperpysxa HH U3 TPYIIbI yCTaBOK «Ilepecpyskan

22 | bnokuposka PITH 10¢ XoTst Obl 01MH U3 (pa3HBIX TOKOB cTOpoHbI BH mnpeBbI-
maet ycraBky «bnoxkuposxa PITH — |/Inom.eny

23 |3arsruBanue otki-1 |10 ¢ B teuenue 10 ¢ He cHUMaeTCs CUTHAJ OTKIIFOUEHUS
BBIKJIIOYATEIS

24 | YpoB.Macia Makc 10c Ha onHoM 13 nmporpaMMupyeMbIX TUCKPETHBIX BBIXO-
JIOB C 3aJJaHHON (pyHKIUEN « Vp.macia makc.» IPUCYT-
CTBYET aKTHUBHBII CUTHAJI

25 |YpoB.Macia MUH 10c Ha oHOM M3 mporpaMMupyeMbIX TUCKPETHBIX BXO/I0B
C 3aJjlaHHOM QyHKIMEH « Vp.macia mun.» IPUCYTCTBY-
€T CUTHAJI aKTUBHOU TOJISIPHOCTH

26 |Ileperpes 10c Ha ogHoM M3 porpaMMupyeMBbIX TUCKPETHBIX BXOJ0B
¢ 3aaHHOM GyHKIMEH «/lepecpes» MPUCYTCTBYET aK-
THUBHBIN CUTHAJ

27 |Hewucnpas.o0ayBa 10 ¢ Ha ogHOM 13 mporpaMMupyeMbIX TUCKPETHBIX BXOI0B
c 3anaHHOi QyHkuueit « Heucnp.ob60ysea» NpuCyTCTBY-
€T CUTHaJI aKTUBHOM MOJISIPHOCTH

28 |Bxox curn. I3 20 mc Ha ogHoM M3 nporpaMMupy€eMBIX TUCKPETHBIX BXOJI0B

¢ 3amannon ¢pynkuuen « Cuel az3awTp-pa» npucyT-
CTBYET aKTUBHBIN CUTHAJI
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29 |Ilyck TexH. 3amI. 20 mc Ha ogHOM M3 nporpaMMupyeMBIX TUCKPETHBIX BXOJ0B
¢ 3ananHoi QpyHkuueit « CuellyckaTex3aw» npucyT-
CTBYET CUT'HAJI aKTUBHOM MOJISIPHOCTH
30 Bremnuii cursan 1 TCHFHAJ]A 1
31 Buentanii curaai 2 T CUTHAJIA 2
32 |Buemmnwmii curHan 3 | Tcuraana 3
33 |Buemmnwmii curHan 4 | Tcuraaa s
34 Brenranii curaan 5 TCI/IFHAJIA 5
35 |Buemnwuii curdan 6 | Tourmand s
36 |Buemmnwmii curdan 7 | Tcurmam 7 .
37 |Bremmuii cmrnan 8 17T [TostBUIICSI aKTUBHBINM CUTHAJ HA OHOM M3 ITPOTrpam-
» CHIH AN MHUPYEMBbIX JUCKPETHBIX BXOAOB C (pyHKIHEH
38 |Buemmnuii curHan 9 | Teyraaia o
» «Buew.cuen.»
39 |Buemmnwuii curdan 10 | Teurmana 1o
40 |Buewmmnuti curtan 11 | Teurpana i1
41 |Buewmnuii curtan 12 | Tenraand 12
42 |Buewmnuii curtan 13 | Teyrmand i3
43 |Buewnunii curdai 14 | Tourtana 14
44 | Buewmwnuit curdai 15 | Teyrpgana is
45 |Buewnunii curdain 16 | Toyruana is
46 | COoit mamsaTu rociie BKJI0- |3aguKcupoBaH cO0i mamMsATH cpabaTbIBaHUI U OCIHII-
YEHUS norpamm (moapoduee cum. 1. 3.2.1)
47 |Her cunxp.spemenu |/IBa nepuona |/Ins yctpoiicts ¢ ucnonnenuem M1 u U3 npu 3axan-
CHUHXpOHM3a- |HOH ycTaBke « Cunxp.epemenuy - « Bxoo.umn.» - «On-
UK BpeMeHn | mpouy nin «RS48» He moctynmino nBa u 6oee M-
JUIS CHHXPO- | IyJIbCOB CHHXPOHM3ALINH.
HMILYJIbCA; Jlnst yerpoiicTs ¢ ucnoaHeHueM M4 ycTpoicTBo He no-
Ty0.cunxp.,c |Ty4MJIO OTBETA HU OT OCHOBHOTO, HU OT PE3E€PBHOTO
— st SNTP. | cepsepa.
48 |Her Oartapeiiku — barapelika paspskeHa WIH OTCYTCTBYET
49 |IImox.xau.Bx.GOOSE |- [Tosryueno Bxogaoe GOOSE-coo0mieHue co 3HaYCHH-
em atpubyTa «quality» = «invalid» umu
«qguestionable». HencrnipaBHoCTh OTOOpaXkaeTcs, €Ciu
3anana ycraBka «Oowue — Cuen.kau. GOOSE — Brn»
(Tompko jutst uicnonHenus 14)
50 |Her cBs3u Eth 1 — OTCyTCTBYET CBS3b C CETHIO Uepe3 UHTEpPeEIic
Ethernet 1. HencnipaBHOCTB 0TOOpakaeTcst Ha HHIHUKA-
Tope, eciu 3a7ana ycraBka «Qowue — Cuenan Eth 1 —
By
(Tonbko it ucrionHenus 14)
51 |Her cBsa3u Eth 2 — OTCyTCTBYET CBSI3b C CEThIO Uepe3 HHTepdeiic

Ethernet 2. HencipaBHOCTB 0TOOpakaeTcs Ha MHIIUKA-
Tope, eciu 3afana ycraBka «Qowue — Cuenan Eth 2 —
By

(Tompko juist micnoaHeHus 14)
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[MPUJIOXEHUE K
(oOs3aTenBpHOR)
CrtpykTypa auanora ycTpoicTBa

JInana3oH peryJiupoBaHus

YpoBenb 1 | YpoBeHb Yposens 3 Yposens 4 YCTAaBOK MJIM BbIBO/A 3HAYe-
2 HUIl IapaMeTpoB
[Tapametpsr | Cpabatel- | [IpuunmHa cpaGaThIiBaHUS Bpewms nelictBus 3aniuThl
cpabarbiBa- | BaHue 1 T341mutes € (ompenensieTcs oT
HUS Hata MOMEHTA ITyCKa 3alIUTHI 10 3a-
Bpewms MBIKaHHSI KOHTaKTOB peiie «OT-
[Ipnunna KIIFOUEHUE))
cpabatel- | AKT.HaOOp yCTaBOK: 2 JlelicTBOBABIINK HA MOMEHT
BaHMS cpabatbiBaHust HA0OP YCTABOK

laBH, A, da3za, rpaz. da3Hble TOKH BBICIIEH
IbBH, A; da3za, rpan. CTOpPOHBI TP-pa (70 MOBO-
ICBH, A, dasza, rpaj. pora)

laBHnn,A;  a3za, rpaz. ®da3Hble TOKU BBICIIEN
IbBHnn,A;  da3za, rpan. CTOpPOHBI Tp-pa (mmociie
IcCBHnn,A;  ¢a3za, rpan. MTOBOPOTA)

la_AMT3, A; [Tpu 3amanHO# ycTaBKe
Ib_AMT3, A; «Cbopra MT3-Y» - Bcer-
Ic AMT3, A, J1a OTOOPAKAKOTCS (---=-------~ »
laHH, A, daza, rpa. da3Hble TOKU HU3IIEH
IbHH, A, daza, rpa. CTOpPOHBI Tp-pa (A0 MOBO-
ICHH, A, daza, rpan. pota)

laHHnn.,A; da3a, rpan.

IbHHnn.,A;  da3za, rpan.
IcHHnn.,A; da3a, rpan.

daszHple TOKHU HU3LIEN
CTOpPOHBI TP-pa (Tmociie

MOBOPOTA), MPUBEJCHHBIE K Oa-
3UCHOMY TOKY cTOpoHbl BH

l1Aougp, 4; JlelicTBytoliee 3HaYEHNE
1Boug, A, g depeHInaIbHOro TOKa
1Coug, A4, IIPUBENECHHOTO K cTopoHe BH
|Aougp/\6a3BH, OTHOCHUTENLHOE 3HAYEHNE
1Bough/I6a3BH, BTOPUYHOTO T pepeHIn-
1Cough/I6a3BH, aJIbHOTO TOKa

|1Amopm, A; JlelicTBytollIee 3HAYEHUE
IBmopwm, A; TOPMO3HOTO TOKA

ICmopwm, A, NpuBeAEHHOTO K cTopoHe BH

|Amopml6a3BH,
IBmopmllb6asBH,
ICmopmll6asBH,

OTHOCUTENBbHOE 3HAUCHUE
BTOPUYHOTO TOPMO3HOTO
TOKA

14ou@?, 4; JleficTBy1O1I€€ 3HAUECHHE
IBoug?2, A, BTOPOI TAPMOHHUKHU
1Cough2, A, g depeHInaIbHOro TOKa

brox. BHT mo ¢.A -0
brokx. BHT mo ¢.B — 0
brox. BHT mo ¢.C -0

CpabateiBanue MO 610KHpOBKH
0 BTOPOW TAPMOHHMKE T10 KaxK-
noit aze
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[Tapametper | Cpabatsl- | I3T-BriB. MT3BH-Pa6. ITonoxeHue KIomox omne-
cpabaTbiBa- | BaHue 1 YPOB-OtxnMT3HH-Pa6 PaTUBHOIO yIIPABJICHUS
HUS I'3T-Pa6. I'3 PITH-BrIs. 3allUT Ha JUILEBOU
MAHEJN YCTPOKUCTBA HA MOMEHT
OTKJIFOUEHHUS
Bx1: 0000 0000 0000 CocrositHue UCKPETHBIX
Bx2: 0000 0000 0000 BXOJIOB HA MOMEHT
orkarouenus (1 —
aKTHBH.). Pacriucanue BX0/10B
npuBeaeHo B [Ipunoxxenun M
[TepBuuHbIe la_neps 6, A, 3HaueHUS TICPBUYHBIX TOKOB
3HAUCHUS Ib_neps en, A; HA MOMEHT CpabaTbIBaHUs
IC neps 6n, A, YCTpOWCTBA
la_neps nn, A;
Ib neps nn, A,
IC neps umn, A,
CpabartsbI-
BaHHE 9
(camoe
cTapoe)
Kontposb Texymas gata 19.05.2008 JIAMMITIT
(Texyuiue Texymiee Bpemss  08:54:12 Y4:MM:CC
MOKa3aHus) | AKT.HabOp yCTaBOK: Texymuii akTUBHBIN HaOOp

YCTaBOK

16a3BHpab, A; Texyiiee peaabHOE 3HaUCHHUE
0a30BOro TOKa BBICILIEH CTO-
POHBI Tp-pa

laBH, A; da3za, rpam. 0—500,000 A

IbBH, A; da3za, rpan. Bropuunsle nelicTByromue

ICBH, A; da3za, rpam. 3HaYCHHS U (pa3bl
(3a 0a30BbIN NPUHUMAETCS
BekTop la)

laHH, A, da3za, rpan. 0—500,000 A

IbHH, A; dasa, rpan.
IcHH, A; daza, rpa.

la_AMT3, A; [Ipu 3a1aHHON ycTaBKe

Ib_ AMT3, A; «Coopra MT3-Y» - Bcer-

Ic_ AMT3, A, JIa OTOOPAKAFOTCS (---==----- »
1Aoug, A; JlelicTByo1IIEE 3HAUEHNE
IBough, 4; nudpepeHIaIBHOTO TOKA
1Cough, A, IIPUBEJCHHOTO K cropone BH
140ug/l16a3BH, OTHOCHUTEILHOE 3HAUYEHNE
IBougp/I6a3BH, BTOpHUYHOTO TU(DHepeHIIH-
1Cough/lba3BH, AJIBHOT'O TOKA

|1Amopm, A; JlelicTByto11I€€ 3HAUCHHE
IBmopwm, A; TOPMO3HOTO TOKa

ICmopm, A; MpuBeIeHHOTO K ctopone BH

Crp. 82
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Kontpounb

|Amopmll6asBH,
IBmopml/l6aszBH,
ICmopmll6asBH,;

OTHOCHUTENBLHOE 3HAUYECHHUE
BTOPHUYHOI'O TOPMO3HOT'O
TOKa

140ug?, 4; JlelicTBytol11iee 3HaUCHHE
IBoug2, A; BTOPO TAPMOHHUKH
1Coug?, A, Qg QepeHIHaIbHOTO TOKa

brok. BHT mo ¢.A -0
bnok. BHT no ¢.B -0
brok. BHT mo ¢.C - 0

XapakTepucTuKa

TL: X = Toukn TOpMO3HOM Xapakre-
= PUCTUKH (IOCTaTOYHbIE JIIS
[IOCTPOEHHUSI XapaKTEPUCTHKH)
T2: X =
T3: X =

Bx1: 0000 0000 0000
Bx2: 0000 0000 0000

CocrosiHNE JAUCKPCTHBIX
BXO0J0B

Cocrossune GOOSE
(s ucnionaenus 14)

goose01-goosel6
0000 0000 0000 0000

XXXX XXXX XXXX XXXX

goosel7-goose32
0000 0000 0000 0000

XXXX XXXX XXXX XXXX

goo0se33-goose39

[TepBas cTpouka: COCTOAHUE
JUCKPETHBIX CUTHAJIOB, M10JTY-
yeHHbIx 1o GOOSE (3naue-
HUS C yUETOM MOACTaHOBKH;
1 — akTHUBHBIN cUTHAaN);
Bropas ctpouka: 3HaueHue
atpubyTa «quality» s kax-

0000 000 JIOTO U3 CUTHAJIOB:

XXXX XXX «+» — quality=good
«» — quality=invalid
«?» — quality=questionable.
Hasnauenue curnanos B Ta0-
e M.1.

BekropHas nuarpamma laBH, A;  a3a, rpan. BTopuunbie 3HaueHus,
IbBH, A;  a3a, rpaz. (UKCUPYIOTCSI HA MOMEHT
IcCBH, A; da3a, rpan. BXOXKIE€HUS B IIOAMEHIO

laBHnn.,A; da3a, rpa.
IbBHnn.,A; dasza, rpan.
IcBHnn.,A; ¢a3a, rpan.

(3a 6a30BbIN MpUHUMAETCS
BekTop 1a)

laHH, A;  da3a, rpan.
IbHH, A;  da3a, rpan.
IcHH, A; da3a, rpan.

laHHnn.,A; daza, rpan.
IbHHnn.,A; dasa, rpa.
IcHHnn.,A; ®a3a, rpan.

3HaueHus (a3HbIX TOKOB
HU3LIEH CTOPOHBI TpaHCc(Op-
MaTopa, puBeJeHHbIE K Oa-

3UCHOMY TOKY cTopoHbsl BH

HCpBI/I‘IHLIC 3HAa4YCHUA

la_neps _6n, A,
Ib_neps 6n,
IC neps smn,

0—500 000 A

la_nepe_ nn,
Ib_neps um,
IC_neps mum,

el el

0—800 000 A
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KonTponb Ocmnorpad 3amucaHo, mT. Nudopmanus o Haxoaamxcs
CB00O/I. MTaMsITh, C B MaMSTH OCHAJUIOTpaMMax.
Cso0Oog. mamars, % Nudopmanus o cBobogHON
MaMsATH B CCKYHJIaX,
B MIPOLICHTAX.
Haxxatue knonku «BBoa» u
MOCIIEYIOIIEro BBOA Mapois
MIPUBOJIUT K OYUCTKE TAMSITH
OCHMJUIOTPaMM
WNndpopmanus o0 ycTpoii- 3A0 «PANYC
CTBE ABTOMAaTHKa»
Cupuyc-T Us HcnonHenue o A0mnoaHu-
TeJIbHBIM UHTEp(dericaM Ju-
HUU CBSI3H
3a.Homep: JAMMNNNN | JI/IMM — nata u3roToBiIeHUsS
NNNN — cepuiinblii Homep
Monandux.: 1A/5A Mopaunbukarms
Bepcus 110:
3.20
15:26:39 18.03.2014
W3meHeHne ycTaBok: Bpems u nara nocneanero
09:40:30 18.04.2014 W3MEHEHHSI YCTaBOK
Boccranosnenue CID 3amyck nporecca BOCCTaHOB-
110 YMOJTYaHHUIO nenus CID daitna mo ymon-
YaHUIO.
Haxxatue xnonku «BBon» n
MOCIIEYIOIIEro BBOA Mapois
MIPUBOJIUT K BOCCTAHOBJICHHIO
CID ¢aiina.
(Tonmpko jutst uicnonHenus 14)
TecT cBeTOAMOAOB [Ipu Ha)KaTUM KHOTIKU
Hauano npu Haxxatuun «BBO MPOU3BOIUTCS TECT
KHOIIKU «BBOI» CBETOJINOJIOB
Hacrpoiikn | [laTta 3aaHue TeKyIux
Bpewms 3HAYEHHUM J1aThl U
BpEMEHU
Jlex.moxac- Hammuwne noncsetku naauka- | Bri / Otkn
BETKA TOpa B JICKYPHOM PEKUME
Kontpacr- KoHTpacTHOCTh HHAMKATOPA 5—15
HOCTH
Ocummnorpad | Tayukce ocr, € Orpannuenue gmurenpaocta | 1,00—20,00
3anucu
Troapapuiin, € JlnurensHOCTh 3amucu goasa- | 0,04—1,00
PUIHOTO peXruMa
Trocneaap, € JnurensHocTh 3amucu nocne- | 0,04—10,00
ABAPUITHOTO PEXKUMA

Crtp. 84
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Hacrporiku

Ocummnnorpag

Tuckeer, € JuTenpHOCTD 3anucy pu 0,10—10,00
cpabaThIBaHUU IO JUCKPET-
HOMY BXOJy

Trprorpam, € JIMMTENbHOCTD 3aMUCH TIPU 0,10—10,00

IIPOrpaMMHUPYEMOM ITYCKE

Pex. 3amucu

JleiicTBUE MpHU 3aNI0JTHEHUU
MaMsITH OCHAJUIOTPAMM

ITepesarm. / OcranoB

ABap. OTKJIIOY.

3anuce OCHMILIOTPaMMBI IIPU
ABAPUITHOM OTKJIFOUEHUU

Otk / Bra

Touxa 1 Touka nonkiroueHus K GyHK- | CIIMCOK 3HAYEHUH B
LIMOHAJILHOU CXeMe [Tpunoxxenuu B
Pexxum 1 Pexxum cnexenus 3a curua- [Tpsimo-Cren. /
nom B 3amanHoi «Touke» npu | MuBep-Crnen. /
IPOTrpaMMUPYEMOM ITyCKe [Tpsamo-Puxc. /
WNHuBep.-Pukc.
Touxa 5 CIIMCOK 3HAYEHUH B
[Ipunoxxenuu B
Pexum 5 [Tpssmo-Cren. /
Nusep-Cren. /
[Tpsimo-Dukec. /
NuBep.-Pukc.
ITopt 1 (USB) | IIporokon THI UCIIOIB3yEMOTO Modbus
IPOTOKOJIa OOMEHa
Anpec Anpec ycTpoiicTBa 1—247
Ckopoctb, 601 | Crkopocts neperaun ganusix | 1200 / 2400 / 4800 /
9600 / 19200 /38200
/57600 /115200
YerHOCTH Hannune koutponst yetnoctu | Her / Yer / Heuer
Cron 6ut KonngecTBO CTOMOBBIX OUT 1/2
[Topt 2 AHaNoOrnyHoO
(RS 485 Nel) | Ilopr1
[Topt 3 AHaJIOTUYHO
(RS 485 Ne2) | ITopt 1
JUTSL UCTIOJTHE-
Husa U1
[Topt 3 [IpoToxkon Tun ucnonb3zyemMoro MODBUS TCP
(Ethernet) IPOTOKOJIa OOMEeHa
s ucrionue- | 1P agpec IP anpec ycrpoiicTBa XXX XXX XXX.XXX
Hust U3 Macka nozceru XXX XXX XXX XXX
o3 XXX XXX XXX XXX
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Hacrpoiiku | ITopt 3 IP anpec IP agpec ycrpoiicTBa XXX XXX XXX XXX
(Eth 1) Macka nozaceTtn XXX XXX XXX XXX
i ucroiHe- | [Imro3 XXX XXX XXX XXX
Hus 14
ITopt 4 IP anpec IP agpec ycrpoiicTBa XXX XXX XXX XXX
(Eth 2) Macka nojicetu XXX XXX XXX XXX
niia ucrnosiHe- | IInro3 XXX XXX XXX XXX
Hus 14
Cunxp. Bpe- Nmiynsc [Tepuon npuxona ummnynscoB | Cekynaa / Munyra /
MEHU JUIsl CHHXpOHHU3aluu Bpemenu | Yac

Bxox umm. [MTopt npuema cuaxpoummyiib- | Otk / RS485 /
COB OnTpon
Cunxp.no cetn | [IpoTokon cHHXpOHU3AUN Otk / SNTP
(TOMBKO IS BpEMEHU
UCTIOJTHCHHUS
14)
CMmenr.otUTC, | Cmemenue ot UTC -720 —+720
MUH
(TONBKO AJIA
WCTIOTHEHHUS
14)
Tyn.cunxp.,c WuTepBan ynep:xxanus 0-3600
(TOMBKO JUIs CUHXPOHU3AINH
WCTIOTHEHHUSI
114)
SNTP IP anpec (ocH.) | OcHOBHOM XXX XXX XXX XXX
(TOIBKO AJIA IP anpec
WCTIOJTHECHUS SNTP
14)
IP ampec (pe3.) | PesepBubii | XXX XXX XXX XXX
IP anpec
SNTP
[Tepuon [Tepuon 5-99
CHHXD., C orpoca cep-
Bepa
Tox.cepepa,c | Bpems oxu- | 1—60
JaHUS OTBE-
Ta OT CepBe-
pa
PesepBupoBa- | [IpoTokon Het/PRP
HUE (715 Uc-
notHeHus 114)
VYcraBku Habop 1 OO0mue lHom.nepTTen, A 50—5000
lHom.nepTTun, A 50—8000
Tyckop.sn, ¢ 0,00 — 2,00
Tyckop.un, ¢ 0,00 - 3,00

Crp. 86
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YcraBku

Ha6op 1

Oo61ue Pexxum curH. Hemnp./1c¢/2c¢c/3c/5¢c
/10c/20c¢
Co6opka MT3-BH Y/A
Curn.xau.GOOSE Otk / Bkn
(TOJNBKO IS UCTIOJIH.
14)
Curnan Eth 1(Tonpko Otk / Bkn
Ju1st ucnouiH. 14)
Curnan Eth 2 (Tonbko Otk / Bkn
Ju1s ucnoiH. 14)
J3T-1 DyHKIUA Otxi/Bxn
loug/l6az 4,0-30,0
T c 0,00 - 3,00
MrHoB. 3Ha4 Ortxi/Bkn
J3T-2 DyHKIUA Otxi/Bxn
T, C 0,00 — 3,00
lol/I6as 0,3-1,0
Kmopm, % 10 - 100
Im2/16a3 1,0-3,0
loz2/1021 0,06 - 1,00
J3T-3 DyHKIHS Otxi/Bxn
1ough/l6az 0,1-20
T,C 1-999
O6mue /3T l6as.BH, A 0,15 -30,00
l6as.HH, A 0,15 -30,00
['pynma TT BH 0/1/5/6/7/11
['pynma TT HH 0/1/5/6/7/11
Pasmax PIIH, % 0-16
MT3-1 BH DyHKIUA Otxi/Bkn
I/Inom.en 0,08 — 40,00
T, C 0,00 - 20,00
BM-6n10kupoBka Otkn/Bxn
briokup. npu BHT OTtkn/Bki
Yckopenue Otkn/Bxn
MT3-2 BH DyHKIUA Otxi/Bkn
l/Inom.en 0,08 — 40,00
T, C 0,10 - 99,99
BM-010kHupoBKa Otxi/Bi
brokup. npu BHT OTtkn/Bki
YckopeHnue Otxi/Bra
MT3 HH DyHKIUA Otxi/Bkn
\/Inom.un 0,08 — 40,00
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YcraBku

Ha6op 1

MT3 HH Jeiict. na BH Otkn/Bxn
Tun, ¢ 0,10 - 99,99
Ten, ¢ 0,10 -99,99
BM-610kupoBKa Otkn/Bxa
biokup. npu BHT OTtkn/Bxn
Yckopenue OTtkn/Bkin
[Ieperpyska ®ynkuust BH Otxu/Bri
Ien/Inom.en 0,08 — 4,00
@ynkuus HH Otxu/Bxi
Inn/lnom.nn 0,08 — 4,00
Tnepezepysxu, ¢ 0,10 - 99,99
O06nyB Oynkiusa BH-1 Otxi/Bxi
Ien-1/Inom.en 0,08 — 4,00
Oynknus HH Otxi/Bxn
lun/Inom.uu 0,08 — 4,00
Toboysal, c 0,10 — 99,99
Toboysa J], ¢ 0,10 -99,99
Koutposs [T OTtk/Bkn
Oynknus BH-2 Otxi/Bxn
Ien-2/Inom.en 0,08 — 4,00
Tob60ysa2, ¢ 0,10 -99,99
®ynkrms BH-3 OTtkn/Bkan
len-3/Inom.en 0,08 — 4,00
Tob0ysa3, ¢ 0,10 —99,99
YPOB DyHKIUA Otk / Bxn
Typos, ¢ 0,10—9,00
lypos/Inom.en 0,04—1,00
Kontposs PIIB Otxn / Bkn
JleiicTB. Ha ceOs Otk / Bk
KonTposns 1o | Otxn / Bkn
biokuposka PITH | @yHkius OTtkn/Bxn
I/Inom.en 0,08 - 4,00
Bxonpl OO6mrue Isn/Inom.en 0,04 — 40,00
Inn/IHoMm.HH 0,04 — 40,00

Bxon 1

DyHKIUA

CHOHcoK 3HaYeHud B
[Tpunoxxenuu b

AKTHUB.ypOBEHb

«1» / «0»

Tcpab, ¢ 0,02—99,99
Tso38p, 0,00—99,99
ITyck YPOB Otki/Bxn
Kontpous IBH OTtxn/Bxa
KonTtpons [nH Otki/Bxn

Nmsa

14 cumBoIIOB
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YcraBku

Ha6op 1

Bxonap1 Bxon 16 DyHKIUA CHOucok 3HaYeHUH B
[Ipunoxxennu b
AxTuB.ypoBeHb | «1» / «O»
Tcpab, ¢ 0,02—99,99
Tso36p, ¢ 0,00—99,99
[Iyck YPOB OTtxn/Bka
KonTposns [BH OTtkn/Bka
KonTpons [HH OTtxi/Bxn
Nwmst 14 cumBoOJIOB
Pene Pene 1 Touxa Crmcok 3HauYeHHH B
[Ipunoxxennu B
Tcpab, ¢ 0,00—99,99
Tso36p, ¢ 0,00—99,99
Pexum Craensmuii / C puk-
canueit/ Ummynbc-
HBIN
Pene 6 AmnajgoruyHo
«Pene 1»
Ceeroquoapl | Curaain 1 Touka COHCcoK 3HaYEeHUN B
[Ipunoxxennu B
Tcpab, ¢ 0,00—99,99
Pexxum Crnensiiuii / C duk-
caruein
Muranue Ortxki / Bkn
Curnan 4 AHanorunyHo

«CBetomuoxn 1»

Hab6op 2

VYcraBku aHano-
rUYHbI Habopy 1

Komnuposanue

KonupoBanue 3Ha4eHU1 yCTaBOK U3
Habopa B HA0Op ¢ BBOJIOM MapoJIst
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I[MPUJIOXEHUE JI
(oOs3aTenBpHOR)
[TpuunHbl cpabaThIBaHUs YCTPOHCTBA

Ne O0o3Hauenune IIpuynHa OTKIIOYEHHS
HA MHAMKATOpe

1 |A3T-1 mrHoBeH. CpabatbiBanue quddepeHnaIbHOi TOKOBOM OTCEUKH IO MTHOBEHHOMY
3HAYEHUIO

2 |O3T-1 CpabatsiBanue quddepeHraaIbHOi TOKOBON OTCEUKH MO ACHCTBYIO-
[IeMY 3HAYECHUIO

3 |A3T-2 CpabaTbIBaHNE YyBCTBUTEIBHON CTYIICHH C TOpMOKeHHEeM Auddepen-
[IAAJILHONW TOKOBOH 3aIl[UTEI

4 |MT3-1 BH CpabaTbIBaHHE MIEPBOI CTYIIEHN MAaKCUMaIbHOI TOKOBOH 3aIIUTHI CTO-
ponbsl BH

5 |MT3-2 BH CpabatbpiBaHUE BTOPOH CTYNIEHH MaKCUMaIbHON TOKOBOM 3aIUTHI CTO-
poust BH

6 |MT3 HH na BH CpabatpiBaHUE MaKCUMaJIbHON TOKOBOI 3amuThl cropoHsl HH Ha ot-
KJIIOYEHHUE BBIKIIIOYaTens ctoponsl BH

7 |Yckop. MT3-1 BH | VYckopenue nepsoii crynenn MT3 BH npu BkItOYeHHH BBIKIIIOYATENs

8 |Yckop. MT3-2 BH | Yckopenue Bropoii ctynien MT3 BH npu BKIIIOYEHHH BBIKJIIOYATEIIS

9 |T'az.3am. Tp-pa CpabatbpiBaHuE ra30BOil 3aIUTHI TpaHCHOpPMATOpa Ha OTKIFOYEHHE BhI-
KITIOYaTest

10 |T'as.3zam. PITH CpabaTeiBanue ra30B0ii 3anmutsel PITH

11 |Texnomor.3ar. CpabaTpiBaHHE TEXHOJOTUYECKON 3aIUTHI TpaHcpopMaTopa

12 |Buemmnee oTki. |

13 |BHeminee oTKII. 2

14 |Buemnee oTkI. 3

15 |Buemmnee otk 4

16 |Buemnee oTKI. 5

17 |BnemHee oTKII. 6

18 |Bueminee otk 7

19 |Buemnee oTki. 8 OTKIII0OYEHHE IO CUTHATY aKTMBHOM MOJIIPHOCTH Ha NMPOrPaMMHUPYEMOM

20 |Buemmnee oTki. 9 JTUCKPETHOM BXOJI€ C 3aIaHHON (DYHKIMEH « BHewH. omKi.»

21 |Buemmnee otki. 10

22 |Buemmnee oTki. 11

23 |Buemnee oTki. 12

24 |Buemnee oTki. 13

25 |Buemmnee otki. 14

26 |Buemnee oTki. 15

27 |Buemnee oTki. 16

28 |Cxema YPOB CpabarbiBanue cxembl YPOB ¢ moBTOpHBIM BO3JIEHICTBUEM HA OTKIIIO-

Ha cebs YEHHE «CBOET0» BBIKJIIOYATENS

29 |Bxox YPOB CpalbaTpiBaHuE YCTPONCTBA HA OTKJIIOYEHHUE BhIKITIOUaTensi ctopoHst BH
1o 1uckpeTtHoMy Bxoay «Bxon YPOBy

30 |Cxema YPOB CpabartpiBanue cxembl YPOB Ha oTKJIFOU€HHE CMEKHBIX BBIKITIOYATENeH

31 |MT3 HH CpabaTbIBaHNE MaKCUMaJIBHOW TOKOBOM 3auuThl croponsl HH Ha 0T-
KJIIOYEHHE BBIKIItoUaTessi ctoponsl HH

32 |Yckop. MT3 HH VYckopenne MT3 HH npu BriroueHHH BBIKITIOUATENS C JHCTBUEM Ha

OTKJIIOUEHHUE BbIKJIIOYaTens ctoponsl HH
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[MPUJIOXXEHUWE M
(oOs3aTenBpHOR)

Pacrmcanne BXOOHBIX TUCKPETHBIX CUTHAJIOB B PCXKUMEC «KOHmpOJZb»

BxogHble curHanbi 1

1000 0001 0001

ﬁ

Bxon 9

Bxopn 8

Bxopn 7

Bxop 6

Bxop 1

Bxop 2

Bxon 3

a3oBas 3awWwuTa Tp-pa
[a3oBas 3awumTa PINH
Bxop 4

Bxopn 5

C6poc curHanusaumm

Pucynox M.1

(AKTUBHOMY COCTOSIHUIO COOTBETCTBYET «1», maccuBHOMY — «0»)

BxopaHble curHanbl 2

1000 0001 0001

Bxopn 16
Bxog 15
Bxon YPOB
Bxop 14
Pezeps

2-i Habop ycTaBoK
Peseps
Peseps
Bxop 13
Bxopn 12
Bxon 11
Bxopn 10

Pucynox M.2
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Ta6muia M.1 — CooTBeTcTBHE BHYTPEHHHUX ajipecoB BxoaoB mo MOK 61850 (intAddr) u
BXOJIOB (D)YHKIIHOHATBHO-IOTHUECKOl cxeMbl (cooTBeTcTBYIomKe GOOSE-curnansl 00beAMHIIOTCS
Ha QYHKIIMOHAJIHHO-JIOTHYECKON CXEME C CHTHAJIOM OT JMCKPETHOTO BXOa 1o yciaoBuro « I »)

BuyTpennuii agpec Bxoaa
(intAddr) mo MK 61850

DyHKIUA BX0OJa
HAa GyHKIHOHAJIbHO-JTOTHYECKOH cXeMe YyCTPOHCTBA
(coBmasaeT ¢ cOOTBETCTBYHIINM JUCKPETHBIM BX0/IOM YCTPOICTBA)

goose01 Bxon I'3T
goose02 Bxox I'3 PITH
goose03

goose04 Bxon 1
goose05

goose06 Bxon 2
goose07

goose08 Bxon 3
goose09

goosel0 Bxon 4
goosell

goosel?2 Bxon
goosel3

goosel4 Bxon 6
gooselS

goosel6 Bxon 7
goosel7

goosel8 Bxon 8
goosel9

goose20 Bxon 9
goose21

goose22 Bxon 10
goose23

goose24 Bxon 11
goose25

goose26 Bxon 12
goose27

goose28 Bxon 13
goose29

goose30 Bxon 14
goose31l

goose32 Bxon 15
goose33

goose34 Bxon 16
goose35

goose36

goose37 Bxox YPOB
goose38

goose39

Crp. 92 BIIBA. 656122.038 PO




[MPUJIOXEHUME H
(oOs3aTenBpHOR)
OnucaHue ycTaBOK yCTpOHCTBA

YceraBku

Onucanue

O0mme yctaBku

«Inom.nepTTen, A»

HomunansHOe epBHYHOE 3HAYCHHUE TOKA TPAHCHOPMATOPOB TOKA CTOPOHBI
BH, x KOTOpBIM MOJKJIIOYAETCS YCTPOUCTBO.

«Inom.nepTTun, A»

HomunansHOE IepBHYHOE 3HAYCHHUE TOKA TPAHCHOPMATOPOB TOKA CTOPOHBI
HH, kK KOTOpBIM NOAKIIIOYAETCS YCTPOMCTBO.

«Tyckop.en, c»

Omnpenensier BpeMs 3aepKku cpadateiBanus cryneHeit MT3 BH mpu ycko-
PEeHHMM TIpU BKJIIOYECHHMM BbIKJIOYaTens ctoponbl BH. YcraBka neiictByer B
TedeHHe 3 ¢ Iocijie BKIIOYEHMs BbIKIOUaTensd. B ciydae, eciiv B AaHHOUN
ctynein MT3 BH npumensercs BblIEp)KKa BpPEMEHU, MEHbIIAs, YeM
«Tyckop.en, c», OyeT AeCTBOBAaTh MEHbILIEE 3HAUCHUE YCTABKHU.

«Tyckop.un, c»

Onpenensier Bpems 3aaepxku cpadbatsiBanus crynenn MT3 HH npu ycko-
peHHH TpyU BKJIFOUeHUH BeIKirouaTenss HH. YcraBka neiictByer B TeueHune 3
C IocJIe BKJIFOUEHUs BhIKIOYarens. B ciydae, eciu B janHoi crynenu MT3
IIPUMEHSIETCS BbIIEPKKA BPEMEHU, MEHbIIasA, YeM « Tyckop.HH, ¢», OyaeT
JICHCTBOBATHh MEHBIIIEEC 3HAYCHUE YCTABKHU.

«Peorcum cuen.»

[To3Bomnsier mpu OOHApPYKEHUU BHEITHEH HEWCIPABHOCTH BKIIOYATh pejie
«Cuenanuzayus» Kaxk MOCTOSHHO, 10 cOpoca ero KHOMKOM KJIaBUATYphl WU
mo TV, tak u Ha ompeaenennoe Bpems ot 1 o 20 ¢, mocTtaTouHoe IS cpa-
0aTbIBaHUS [EHTPAIBHON CHUTHANIM3AIMKM TMoAcTaHIUHU. [Ipy 3TOM MOXKHO
n30exaTh OJOKHUPOBKM IHEHTPATBHOW CUTHAIW3AIMN TIPH TIOCTOSHHO «BH-
csauiem» curnaine. [Ipu nosiBIeHun HOBOM HEUCIIPAaBHOCTH BHOBb MPOU30M-
JeT (GOPMUPOBAHKE UMITYJIbCA TAKOU e 3aJJaHHOMN JJIUTEITLHOCTH.

«Céopka MT3-BH» | Omnpenenser, OyaeT 1M TNPOU3BOAMTHCS BHYTpPEHHsAA Lu¢poBas cOOpka
¢a3HbIX TOKOB (TMOJBEACHHBIX K YCTPOMCTBY) B TPEYTOJbHUK ISt
peanuzaimu ¢pyakimu MT3 BH.

«Cuen.xau.GOOSE» | [1o3BosisieT BBOJIUTH/BBIBOUTH OTOOpaKEHUE HA MHANKATOPE COOOIIECHUS O

HeuctnpaBHOCTH «/[nox.kau.ex. GOOSE», KOTOpOe BO3HUKAET MPH MOJTyde-
uun BxogHoro GOOSE-coo0ienus co 3nauennem atpudyta «quali-
ty»=«invalid» wnu «questionable» (tonsko mis ucnonuenus M4). Jlericteue
Ha pesne «CurHamy He3aBUCHMO OT 3HAYCHHS YCTaBKH HE MMPOM3BOMTCSL.

«Cuenan Eth 1»

«Cuznan Eth 2»

[To3BosIsIET BBOAUTH/BBIBOIUTH JIeHCTBUE Ha pene «CurHamy u oToopaxe-
HHue HeucnpaBHOCTH «Hem ceszu Eth 1(2)» Ha uaaukaTope npu oOHapysKe-
HUM 00pBIBA CBSI3U C CEThIO MO JaHHOMY uHTepdeiicy Ethernet (tombpko mis
ucnonHeHus 114).

JA3T-1

«Dynkyusn»

[To3BossieT BBECTH WJIM TMOJHOCTHIO BBIBECTH JAHHYIO CTYIECHB 3allUTHL
3anaercs BBIOOPOM M3 IBYX BapuaHTOB: « Bxm» min «OTKiy.

«loug/Noaz»

3amaeT moporoBhIit qudepeHraIbHbII TOK cpabaThIBaHUs JaHHOU CTYyIIe-
HY 3alUTHI. Y CTaBKa 3a/1a€TCsl KaK OTHOIIEHUE TU(HEpEeHIINATBHOIO TOKA K
BTOpUYHOMY Oa3ricHOMYy TOKy BH.

«T, c»

3anaeT BpeMsi cpabaTbIBaHUS CTYNIEHH 3aIIUThHI B CEKYHIaX.

«Menos. 3nauy

ITo3BosIIET BBOAUTH WU BBIBOAUTH U3 IEHCTBUSA KOHTPOJIb MTHOBEHHOTO
3HavyeHus auddepennnansHoro Toka. Eciu yctaBka B nmosokeHnu «Bxiy,
TO OTKJIFOYCHHE TIPOU3BOIUTCS, KOTJa MTHOBEHHOE 3HaueHue quddepeHun-
ATBHOTO TOKA B TEUCHHE 3 MC TIPEBBIMIAET 3HaUeHue 2,5 X loug/16az. Cur-
Hauiel cpabatbiBanust O JI3T-1 mo MrHOBEHHOMY U JIeHCTBYIOLIEMY 3Haue-
HuUto 00beauHsitoTes no «MJINy.
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A3T-2

«Dynukyusny [To3BoJIsieT BBECTH WIIN MOJTHOCTHIO BHIBECTH JAHHYIO CTYNEHb 3alIUTHL. 3a-
JIaeTCsI BEIOOPOM M3 IBYX BapHaHTOB: «Bxmy nmm «OTKI».
«T, c» 3anmaet BpeMsi cpabaThIBaHUS CTYIIEHU 3aIIUTHI B CEKYHIaX.

«lol/N6asz»

3amaeT nepByIo TOUKY Mepernda XapakTepUCTUKU cpadaThIBaHUS JaHHOU
crynenu (cM. moapoOHoe onucanue B 11.1.2.3.6). YcraBka 3a1aeTcs Kak OT-
HomreHne aAudhepeHnaIbHOr0 TOKa K BTOpuYHOMY OazucHomy Toky BH.

«Kmopm, %o»

3anaer KO3PPUIMEHT TOPMOKEHUS BTOPOT0 YUaCTKa XapaKTEPUCTUKU cpa-
OaThIBaHMs IAHHOM CTYNEHH (CM. oJpoOHoe onmcanue B 11.1.2.3.6).

«lm2/16a3»

3ajaeT BTOPYIO TOUKY Mepernda XxapakTepuCTUKH cpadaThIBaHUS JaHHOU
cTymnenu (cMm. mopoOHoe onrcanue B 1.1.2.3.6). YcraBka 3agaercs Kak oT-
HOILIEHHE TOPMO3HOI'0 TOKAa K BTOpUYHOMY OazucHomy Toky BH.

«loz22/Noz1»

3amaeT moporoBoe 3HaYCHUE OTHOLLIEHUS JICHCTBYIOIIEr0 3HAaUE€HUs BTOPOil
TapMOHUKH K JICHCTBYIONIEMY 3HAUEHHUIO TIEPBOW TapMOHUKH U dHepeHiu-
aJIbHOTO TOKA, IIPU KOTOPOM cpabaThIBaeT OJIOKMPOBKA 110 BTOPOIl rapMo-
HUKH ctynenu JI3T-2.

A3T-3

«DyHxyua»

[To3BossieT BBECTH B JieiicTBHE (PYHKLMIO KOHTPOJIs HebaaHca B IUIe4ax
Qg depeHIraIbHOM 3aUThL. 3a/1aeTCsl BRIOOPOM U3 IBYX BapHAHTOB:
«Bxim» wim «OTky.

«lougp/N6az»

3anaet moporoseii A GepeHInanbHbIA TOK cpadaThIBAHUS CUTHATH3AIIH.
YcraBka 3aaetcs Kak OTHoIeHuHe qudepeHnanbHOro TOKa K BTOPUIHO-
My 6asucHomy Toky BH.

«T, c»

3amaet Bpems 3aJiepKKu cpabaTbiBaHus curHanusamnuu « Heoanauc /[3T» B
CEKYHJaxX.

O6mue JI3T

«l6as.BH, A»

3anaeT BTOpUUHBIN 0a3ucHbIN TOk cTopoHsl BH cunoBoro tpancdopmaro-
pa, COOTBETCTBYIOLINI BTOPUUHOMY HOMHHAJIBHOMY Harpy304HOMY TOKY
ctoponsl BH cunoBoro tpanchopmaropa. 3amanue uietT B aMrepax BTO-
PUYHOTO TOKA.

«loasz.HH, A»

3anaeT BTOpUUHBIN 0a3ucHbIi Tok ctoporsl HH cunoBoro tpancdopmaro-
pa, COOTBETCTBYIOLINI BTOPUUHOMY HOMHHAJIBHOMY Harpy304HOMY TOKY
ctoponsl HH cunmoBoro tpancdopmaropa. 3aganue uaeT B ammnepax BTO-
PUYHOTO TOKA.

«I'pynna TT BH»

3amaet rpyminy, cooupaemyto nudpoBeM mytem Ha ctopone BH. Mcnonb-
3yeTcs s KoMreHcanuu (a3oBoro capura B Tpanchopmarope (6omee mo-
JipoOHO cM. B 11.1.2.3).

«pynna TT HH»

3anmaet rpyrmiy, coonpaemyro MuPpoBeIM ImyTeM Ha ctopore HH. Mcnos-
3yeTcs Il KOMITeHcaruy (pa3oBoOro CIBUTA B TpaHChopmarope (0osee mo-
JipoOHO cM. B 11.1.2.3).

«Pasmax PIIH, %»

Onpenenser auana3on peryaupoBanusi PIIH B npouentax. Hampumep,
+9x1,77% = 16%. Ecnu 3nauenne ycraBku «Pazvax PIIH, %» menbiie 4,
TO (YHKIIMSI KOMIIEHCAlMU TIOTPEIHOCTH He paboTaeT. Takum obpazom, s

OTKIIFOUEHUS TAHHOW (YHKINH, HEOOXOAMMO BBICTABUThH 3HAUYCHUE YCTaBKU
« Pasmax PIIH, % — 0 ».

MT3-1 BH, MT3-2 BH

« DyHKkyuAY»

[To3BossieT BBECTH WM IOJHOCTHIO BBIBECTH JAHHYIO CTYIEHb 3allUTHI.
3agaercs BEIOOPOM U3 IBYX BapHaHTOB: «Bkm» miu « OTKID.

«V/Inom.eny

3a/aeT mMoporoBbIi TOK cpabaThIBAaHUS NaHHOM CTYNEHH 3aIllUThL. 3a/laHue
UJET B OTHOCUTEIBHBIX €IMHUIIAX BTOPUYHOTO TOKa cTopoHkl BH cuioBoro
TpaHcopmaTopa, HEMOCPEACTBEHHO MOIBOASIIIETOCS K YCTPOICTBY.
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MT3-1 BH, MT3-2 BH

«T, c»

3amaet BpeMs cpabaThIBaHHs CTYIICHH 3alIUTHI B CEKYH/IaX.

«BM-610xuposxay

[To3BossieT BBECTH B BEIOpAaHHBIE CTYNEHH 3aUThl MT3 KOMOMHUPOBaH-
HBIH IYCK II0 HAIIPSKEHUIO.

«Yckopenuey [To3Bonset BBOAUTH npyroe (Tyvckop pr) BpeMsi cpabaTbiBaHUs CTyIIEHEH
MT3 BH Ha Bpems (3 cek ) rmociie BKJIFOUEHUs BbIKJItouaTenst cropoHsl BH
JUTsl yCKOpEHHUs cpabaThIBaHUS 3aILIUTHI IIPH BKIIOYEHUH HA KOPOTKOE 3a-
MBIKaHUE (BBOJ YCKOPEHHSI IPU OMIPOOOBAHUH).
MT3-HH
« DYyHKYUAY

Ilo3BossgeT BBECTH WM IIOJHOCTBIO BBIBECTHU JaHHYI CTYICHb 3alllMThbI.
3az[aeTc;1 BLI60pOM 13 IBYX BAPHUAHTOB! «Bxm» nmm «OTKIDY.

«V/Inom.nny

3a/iaeT NOpoOroBbIi TOK cpabaThIBAaHUS TaHHOM CTYNEHH 3allUThL. 3a/laHue
UJET B OTHOCUTEIIBHBIX €IMHULIAX BTOPUYHOIO TOKa cTopoHsl HH cuitoBoro
TpaHc(opMaTOpa, HENOCPEACTBEHHO MOABOSILErOCs K YCTPOUCTBY.

«/leticme.na BH»

Paspemaer neiicteBue MT3 HH Ha oTxiitouenue Boixirouatens cropossl BH
tpanchopmatopa (pene «Omxa. 1», «Omka. 2» 1 «Omxi. 3») cO CBOEH BbI-
JEP>KKOM BPEMEHHU, 3a1aBa€MOM yCTaBKOU «76H, c».

«THH, c» 3anaet BpeMsi cpabaTbiBaHus (B CEKyHaX) JaHHOM CTyIeHH C JAeCTBHEM
Ha BBIKJIFOUaTeNb cropoHsl HH Tpanchopmaropa yepes mporpaMMupyeMoe
pelie, MOAKIYeHHOE K mporpammupyemoit Touke («Cp. MT3HHnaHH).

«Ten, c» 3anaeT BpeMsi cpabaTbiBaHUs (B CEKyHaxX) JaHHOM CTyIIEHU ¢ AeHCTBUEM

Ha BBIKJIIO4aTess cropoHsl BH Tpancdopmaropa (komanaa Ha OTKITIOUCHHE
BBIJIAETCS C MOMOIIBIO pene «Omxka. 1», «Omxn. 2» nu «Omxa. 3»).

«BM-6noxuposka»

[To3BomsieT BBeCTH B CTyNeHb 3anuTel MT3 HH koMOMHUPOBaHHBIH ITyCK
M0 HANPSDKEHUIO.

«Yckopenuey

[To3Bonsietr BBOAUTH Npyroe (Tvckop Hr) BpeMst cpabaTbIBaHUS CTYIIEHU
MT3 HH na Bpems (3 cek) mocie BKIIOUEHUs BhIKIIIO4aTens croponst HH
JUTSl yCKOpEHHUs cpabaThIBaHUS 3allIMTHI IIPH BKIIOYEHUN HA KOPOTKOE 3a-
MBIKaHUE (BBOJ YCKOPEHHS Mpu onpoboBanum). [Ipu yckopeHun komaHa
Ha cpabaTbIBaHUE TIOJJAETCs TOJIBKO HA IPOrpaMMUpyeMoe pelie, 1eHCTBY-
foliee Ha BBIKITIoUaTesb ctoponsl HH tpanchopmaropa. BosaelicTeue Ha
pene «Omxn. 1», «Omxn. 2» u «Omi. 3» MPOUCXOTUT C OOBIYHBIM BpeMe-
HeM (0e3 BBOJIa YCKOPEHHS).

Ileperpyska

«@ynxyusi BH»

ITo3BossieT BBECTH B IEMCTBUE KOHTPOJIb IEPETPY3KHU MO TOKY CTOpOoHBI BH.
3amaercs BEIOOPOM U3 IBYX BapHaHTOB: «Bkm» miu « OTKID.

«len/Inom.en»

3amaeT moporoBoe 3HaYeHUE TOKA, PU KOTOPOM CpadaThIBaeT CUTHAIN3A-
s neperpysku ctoponsl BH. 3ananue uaer B OTHOCUTENbHBIX €IMHULIAX
BTOPUYHOTO TOKa cTtopoHbl BH cunoBoro tpancdopmaropa.

«D@ynkyus HH»

ITo3BossieT BBECTH B ICMCTBUE KOHTPOJIb NIEPETPY3KH 1O TOKY cTopoHsl HH.
3anaercs BEIOOPOM U3 ABYX BapHaHTOB: «Bkm» min «OTKID.

«lun/Inom.uuy

3ajaeT moporoBoe 3HaYeHUE TOKA, MPU MPEBBIIICHUH KOTOPOTO cpadaThiBa-
€T CUTHanu3anus neperpy3ku croponsl HH. 3ananue uner B oTHocHUTENb-
HBIX CJIMHUIIAX BTOPHYHOTO TOKa ctoporsl HH cumoBoro tparcdopmaropa.

«Tnepezpysku, c»

3anaet BpeMs 3aJIepKKU cpabaThIBaHUs CUTHAIM3AIMH [IEpErpy3Ku (CTopo-
el BH unu HH) B cekynnax.

OoayB

«Dynxyusa BH-1»

[To3BosisieT BBECTH B ACHCTBUE JJIS IEPBOM CTYTIEHH 00IyBa KOHTPOJb TO-
KoB cropoHbl BH. 3anaetcs BbIOOpoM U3 ABYX BapHaHTOB: «Bkim» min
«OTKI».
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OoayB

«len-1/Inom.enx

3agaeT moporoBoe 3HaY€HUE TOKa CTOpoHbl BH, mpu npeBbllieHn KOTOPO-
ro uepes Bpemst «7060ysal, c» MPpOUCXOAUT cpabaThIBaHUE NTEPBON CTYIICHU
o0ayBa. 3ajaHue UAET B OTHOCUTENbHBIX €IMHUIIaX BTOPUYHOTO TOKA CTO-
ponbl BH cuiioBoro Tpancdopmaropa.

«Dynxyusa HH»

ITo3BossieT BBECTH B JieiicTBUE /171l IEpBOM CTyIeHH 00yBa KOHTPOJIb TO-
koB croponsl HH. 3agaercst BBIOOpOM 13 1ByX BapuaHTOB: «Bim» wimu
«OTKID.

«lun/Inom.uuy

3azaeT noporoBoe 3HaueHue Toka ctoponsl HH, ipu npeBsiienun kotopo-
ro uepes Bpems «T060ysal, c» NIPpOUCXOAUT cpabaThiBaHUE NIEPBON CTyIIEHU
06ILYB3.. 3a11aHHe HUJICT B OTHOCUTCJIBHBIX CAMHUIIAX BTOPUYHOI'O TOKA CTO-
ponsl HH cunoBoro tpanchopmaropa

«Koumpons T»

BBOoauT KOHTpOIBL CpabaThIBaHUS JATYUKOB TEMIICPATYPhI IPH cpabaThIBa-
HUU CTyIeHel 001yBa

«Tob0ysal, c»

3anaeT BpeMsi cpabaTbIBaHUsI IEPBOM CTyNEHH 00/1yBa B CEKYHJIaX.

«Toboysa /], c»

3anaet Bpemsi cpabaTbIiBaHUS 00AyBa I CUCTEMBI OXJIaKIeHus Buaa [ B
CEeKyH/Iax.

«@ynxyusa BH-2»

[To3BossieT BBECTH B JeiicTBHE /17151 BTOPOI CTyNeHU 00/ 1yBa KOHTPOJIb TO-
koB ctopoHbl BH. 3anaetcst BbIOOpoM 13 1BYyX BapuaHTOB: «BKi» uimu
«OTKI.

«len-2/Inom.en»

3amaet moporoBoe 3HaYCHUE TOKa CTOPOHBI BH, mpu mpeBbIlieHu: KOTOPO-
ro uepes Bpems «T060ysa2, c» MPOUCXOANT cpabaThIBAHUE BTOPOM CTYIICHU
00yBa. 3a1aHue UJET B OTHOCUTEIIBHBIX CIUHHIIAX BTOPUYHOTO TOKA CTO-
ponbl BH cuiioBoro tTpancdopmaropa.

«Toboysal, cy»

3anaeT BpeMsi cpabaTbIiBaHUs BTOPOU CTyNeHH 001yBa B CEKYHaX.

«D@ynukyus BH-3»

ITo3BossieT BBECTH B AE€MCTBHE JUIsl TPETHEH CTYNEHH 00/1yBa KOHTPOJIb TO-
koB croponbl BH. 3agaeTcs BBIOOpOM M3 ABYX BapuaHTOB: «BKi» niu
«OTKI».

«len-3/Inom.en»

3amaeT moporoBoe 3HaYCHHE TOKa CTOPOHBI BH, mpu mpeBbIieHu: KOTOPO-
ro uepe3 Bpems «T060ysa3, c» TPOUCXOIUT cpabaThIBaHUE TPETHEH CTyTIC-
HU 001yBa. 3aJjaHKe UIET B OTHOCUTEIIBHBIX €AMHUIIAX BTOPHYHOTO TOKA
croponbl BH cumoBoro tparcdopmaropa.

«Toboysa3, c»

3agaer BpeMs cpadaThIBaHUs TPEThEH CTyNneHu 00/1yBa B CEKyHIax.

YPOB

«Dynukyusny

Omnpenensier, Oynet nu 3amyckarses pyHkus YPOB BH npu oTkasze cBoe-
I'0 BBIKJIFOYATEIIS.

«Typos, c»

Brinepkka BpeMeHH, IO UCTEUEHUH KOTOPOM MPOU3BOIUTCS BbIJIaya CUTHA-
na YPOB BH. Orcuer Benercst OT MOMEHTa BBIpAaOOTKM CUTHAJIa Ha aBa-
pUHHOE OTKJIIOYECHHE.

«lypos/Inom.eny

Ompenenser MOPOroBYIO BEIMYMHY cpabaThIBaHUS TOKOBOro oprana YPOB
BH. ITyck YPOB BH pa3zpemiaercsi, eciiu XoTs ObI OJUH U3 (a3HBIX TOKOB
MPEBBIIIAET 33JaHHYIO0 YCTaBKY. 3a/laHue UIEeT B OTHOCUTENIBHBIX €IMHUIAX
BTOPUYHOTO0 TOKa cTtopoHbl BH cunoBoro tpancdopmaropa.

«Konmponw PIIB»

Kontpons curnana PIIB BH npu nycke YPOB BH. meet nBa nonoxenus:
«Bray u «Omrny.

«/leticms. na ceosy

JlaeT BO3MOXHOCTh MOBTOPHO MOJEHCTBOBaTh Ha OTKJIIOYEHHUE ‘‘CBOEro”
BbIKJIIOUaTens npu cpadbarsiBanuu cxembl YPOB BH (neiictBue YPOB BH
Ha “cebs”).
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YPOB

«Konmponw no |»

BBoauT KOHTpPOJIB MO TOKY IpU HMOBTOPHOM JEHCTBMM Ha OTKIIIOUEHHE
“cBoero” BbIKIIIOYATENs. B monoxeHuun «Bxiy» — NOBTOPHBIN CUTHAN Ha OT-
KIIFOUCHHE ‘“‘CBOETO” BBIKITIOYATENIS (POPMHUPYETCS ¢ YUYETOM CpabaThIBaHH
ToKoBoro oprasa YPOB.

baokuposka PITH

«Dynukyusny

[To3BossieT BBOAUTH B IEUCTBUE KOHTPOJIb TOKOB CTOpoHbl BH 1151 ocy-
niecTBiaeHus 6yiokupoBku PITH.

«l/Inom.eu»

3azaeT NoporoBoe 3HaYeHUe ToKka cCTopoHbl BH, npu npesblieHnn KoTopo-
ro uepe3 10 cekyHn nmpoucxoaut cpadbatsiBanue pene «binokuposka PITH».
3azaHue UIET B OTHOCUTENBHBIX €IMHULIAX BTOPUYHOTO TOKa cTopoHsl BH
CHJIOBOTO TpaHchopMaTopa.

Bxoapl — O6miue

«len/Inom.en»

Onpenensier NOPOroByIO BEIMUHUHY cpabaThIBaHHUs TOKOBOTO OpraHa CTOpo-
Hbel BH 1151 BX010B ¢ dyHKueit « Bhewnee omxi. ». 3aganue uieT B OTHO-
CHUTEJbHBIX €IMHUIIAX BTOPUYHOTO TOKa cTopoHsl BH cunoBoro tpancgop-
MaTopa.

«\un/Inom.uny

Onpenensier NOPOroByIO BEIMUYHUHY cpabaThIBaHHsI TOKOBOTO OpraHa CTOpo-
el HH 114 BX010B ¢ pyHKuMen «Buewnee omka.». 3ajianue UaeT B OTHO-
CHUTEJbHBIX €IMHUIIAX BTOPUYHOTO ToKa ctopoHsl HH cuitoBoro tpancdop-
MaTopa.

Bxoasl — Bxoxa 1, Bxoa 2, Bxon 3, ..., Bxoa 16

«Dynkyuay 3anaet (PyHKIMIO, BBIIOJIHAEMYIO JaHHBIM BX0J0M. CIIMCOK BO3MOYKHBIX
¢dbyskumii npueneH B Tabnuie [Ipunosxenus b.
«Axmus.ypoeens» 3azaeT ypoBeHb aKTHBHOI'O CUTHAJa Ha BXOJE. 3aJaHHE 3HAYCHUS YCTaBKU

«1» IMPUBOAUT K BBIABJICHUIO AaKTUBHOI'O CUT'HAJIa HAa BXOJC IMPU HAJIUYHUU
HaIIpsAKCHUA, 3BHAYCHUC YCTABKH « O» — IIPpHU OTCYTCTBUH HAIIPSIKCHUA

«Tepab, c»

Bpewmsi 3anepkku cpabaThIBaHMsI BX0/1a

«Te038p, c»

BpCMH BO3BpaTa CUrHajia 1rnpu Cpa6aTLIBaHI/II/I 110 BXO4y

«Ilyck YPOB»

3amaer Hammuue nycka cxembl YPOB ycTpolicTBa Npu OTKIOYEHUH 110
JTAHHOMY JTUCKPETHOMY BXOAY, T.€. NpH 3aaHuu (pyHKUUH «BHew.omx1.»
JUIsl JAHHOTO BXOJa M HAJIMYMHY aKTUBHOI'O CUTHAJIA HA BXOJIE.

«Konmponw leny

3amaeT HaNMMYUE KOHTPOJIA MO TOKY cTopoHbl BH (mpeBblieHne TOKOM
ycTaBku «Bxoovl — Obwue — leénl/lnom.6m») Ipu OTKIIOYEHUH 0 JaHHOMY
TUCKPETHOMY BXOAY, T.€. IPH 3aaHUU DYHKUUU «BHew,.omx.» Ajid JaHHO-
T'0 BXOJIa M HAJTMYUY aKTHUBHOTO CHTHAJIA HA BXOJIE.

«Konmpone |nuy

3ajaeT HalIM4yue KOHTpoJisd Mo TOKy cropoHsl HH (mpeBblieHne Toxom
ycTaBku «Bxoovl — Obwue — lunl/lnom.nny) pu OTKIIIOYEHHUH 10 JaHHOMY
JTVCKPETHOMY BXOJly, T.€. IPY 3aJaHuu GYHKIUU « BHeus.omxi.» sl TaHHO-
ro BXO0JIa M HAJIMYUY aKTUBHOTO CHTHAJa Ha BXOJIE.

«Hmsay

Ompenenser HaAMUCh, BEIBOAUMYIO Ha UHIUKATOPE MPH MOSBJICHUH CUTHA-
Jla Ha JAaHHOM JUCKPETHOM BXOjI€, B CiIydae 3aJaHuu (YHKIIMH 3TOTO BXOJ1a
b0 «Brew.omrn.y, 100 «Brew.cuen.». UM MOXHO 3amaThb IO JIUHUH
CBSI3H, JTHOO0 C MOMOIIBI0 KHOTOK YIpaBieHus yCTpoiicTBoM. Micnonp3ytorcs
cnepyromue  cumBoisl:  «ABBIIEXK3UMKIMHOITPCTY GXI[UIIIIb
bI'b3I0SlabBraex3uiikamMuonpcty hxummibbrsdossUIN0123456789-/.<> ».
Bri6op mpoun3BoauTCs mociieioBaTeIbHbIM iepedopoM cuMBoJoB. [locnen-
HUN CUMBOII B CIIUCKE — «Ipo0em». MakcumanbHas JyinHa uMeHu 14 cum-
BOJIOB.
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Pene 1, Pene 2, Pene 3, Pene 4, Peae 5, Pese 6

«Touxkay

Omnpenenser TOUYKY MOJIKIIOYCHHS Ha (PYHKITMOHATHHOM JIOTUYECKOU CXEME.

«Tcpab, c»

Brinepkka BpeMeHH Ha cpaOaThIBaHUE peJie MOCIE IMOSIBICHUS CUTHAjla B
YKa3aHHOM C ITOMOIIBIO YCTaBKU « Touxka» MecTe GyHKIIMOHATBHOM JIOTHYE-
CKOU CXEMBEL.

«Teo3ep, c»

Bpemsi Bo3Bpara pene mocie CHSATUS CUTHAlla B YKAa3aHHOM C TOMOIIBIO
ycTaBku « Touxay Mecte QYHKIMOHAIBLHOM JIOTHYECKOM CXEMBbI

«Peorcumy Pexum pabotsl pene: 6e3 ¢hukcanuu (cnensumii), ¢ pukcamnueit (10 copoca)
WM UMITYJIbCHBIN (1 cekyHa).
Caeroauop 1, Ceeroauon 2, Ceeroauon 3, Ceeroauon 4
«Touxay OmnpenensieT TOYKy NOIKITIOYCHIS Ha (QYHKIIMOHAILHOM JIOTHYECKOU CXEMeE.

«Tcpab, c»

Brigepxka BpeMeHH Ha cpabaThlBaHUE pelie WM CBETOAUOJA MOCIe MOsIB-
JIEHUsI CUTHAJIa B YKa3aHHOM C MOMOIIBIO YCTaBKU « Touxka» Mecte QyHKIIH-
OHAJILHOM JIOTUYECKON CXEMBI.

«Peaicumy Omnpenensier pexxuM pabOTHI CBETOJMONA — B CIEASIIEM PEXKHME WIH C
dukcanuei cpabaTeiBanus (6IuHKEp), 10 copoca curaamom «COpocy.
«Mueanuey Omnpenensier pexkuM pabOTHI CBETOAMOAA — C MUTAHUEM, JIMOO C MOCTOSH-

HBIM CBEUEHHUEM IPH CpadaThIBAaHHH.
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[MPUJIOXEHUE I1
(oOs3aTenBpHOR)

OO0mast pyHKIIMOHAIBHO-JIOTHYECKAs CXeMa yCTPOHCTBA

CpabambigaHue 3aujumsl

Cpab. sawmt s| 27
NG
Cépoc
CpabamsbisaHue 3T
[ cpa6. o3t T
=P+
Cé6poc
CpabamebisaHue YPOB BH
Pene «YPOB» s| 77
=Bt
—
Cépoc
CpabamsbigaHue 3T
Cpab. I'3T s| 77
N
Cé6poc
CpabamsbigaHue '3 PIH
| Cpa6. I3 PMH T 7
=Bt
Cbpoc
3T cueHan
Cpab. ras. 3ay,. T
Tp-pa Ha CUrH. 1> | B
— 3|R
Cébpoc
IMepesod 3T Ha cueHan
/i
Mepesop 3T Ha | |
curHan | |
He6ananc 43T
| Cpa6.[3T-3 s 22
N
Cé6poc
Pene «O6ays 1» 1 O;%e
Pene «O6ayB 2» | |
Pene «O6ays 3» | |
Pene «O6ays O»
lMepeepyska
[ //I
| Meperpyska | |
lMyck 3awumsel
Myck 03T I a7
[ Myck MT3 BH I I
Myck MT3 HH
YPOB 6nokuposaH

Bnokuposka YPOB

Pucynok I1.1
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He nookn.

Eumo J3T

BbiBog A3T (Bxo0A 1)

Buieoo MT3 BH

BbiBog MT3 BH (Bxoa 1)

Buisoo MT3 HH

Beisoa MT3 HH (Bxog 1)

Bui6oo MT3 o6uy.

BiiBog MT3 ob6uw,. (Bxoa 1)

Buisoo I'3T

BuiBoa 3T (Bxoa 1)

Buisoo I'3 PITH

BbiBoa '3 PMH (Bxoa 1)

«Axmug.yposensy

! Bxoo 1 BM-on0Kkup.

BM-6nokupoBka (Bxoa 1)

PIIB BH

PIMB BH (Bxopg 1)

PIIB HH

PMNB HH (Bxoa 1)

Buig.yck. MT3

BbiB.yck.MT3 (Bxopa 1)

Ilyck YPOB

Myck YPOB (Bxoa 1)

Texopa Buieoo YPOB

BuiBog YPOB (Bxoa 1)

Brew.omka.

BHewH.oTkn-une (BxoA4 1)

Brew.cuen.

BHelwH.curian (Bxopg 1)

AT cpab.

AT cpabartbiBaHusA (BxopA 1)

AT so36p.

AT Bo3Bpara (BxoA 1)

Texnonoz.3auy.

TexHonor.3awura (BxoAa 1)

Yp.macna maxc.

Yp. macna makc.(Bxoq 1)

Yp.macna mun.

Yp. macna MuH.(Bxopq 1)

Ilepezpes

MeperpeB (Bxop 1)

Heucnp.oboysa

Heucnp. o6ayBa (Bxoa 1)

Cuenl'az3awTp-pa

CurH.ras.saw.Tp-pa (Bxoa 1)

CuznllyckaTex3auy

CurH.nycka TexH.3auy. (Bxoa 1)

Brok. T3

Bnok. T3 (Bxoa 1)

«Dynryusn»

He nooxa.

[Buisoo 13T

BbiBoa 3T (Bxopa 16)

Buisoo MT3 BH

BbiBog MT3 BH (Bxopa 16)

Buisoo MT3 HH

BbiBog MT3 HH (Bxopg 16)

Bui6oo MT3 oow.

BbiBog MT3 o6w. (Bxoa 16)

Buisoo I'3T

BbiBoa 3T (BxoA 16)

Buisoo I'3 PITH

Beisoa '3 PINMH (Bxoa 16)

«AKxmug.ypoeenvy

i Bxod 16 BM-6n0xup.

BM-6nokupoBka (Bxoa 16)

PIIB BH

PMB BH (Bxoa 16)

PIIB HH

PMNB HH (Bxoa 16)

Buig.yck MT3

BbiB.yck.MT3 (Bxoa 16)

Ilyck YPOB

Myck YPOB (Bxop 16)

Texogda Buicoo YPOB

BuiBoa YPOB (BxoA 16)

Buew.omxn.

BHewwH.oTkN-ue (Bxoa 16)

Buew.cuzn.

BHewwH.curHan (Bxoa 16)

AT cpab.

AT cpa6aTbiBaHuA (Bxoa 16)

AT so36p.

AT Bo3Bpara (Bxopa 16)

Texnonoz.3auy.

TexHonor.3awura (Bxopa 16)

Vp.macna makc.

Yp. macna makc.(Bxoa 16)

Yp.macna mun.

Yp. macna mMuH.(Bxoq 16

Ilepezpes

Meperpes (BxoA 16

Heucnp.o60ysa

Cuenl'az3awyTp-pa

CwrH.ras.3auw,. Tp-pa (Bxoa 16

)
)
Heucnp. obayBa (Bxoq 16)
)
)

CuznllyckaTex3au;  CUrH.nycka TexH.3auw. (sxoq 16

JBaok. T3

Bnok. T3 (Bxoa 16)

Pucynox I1.2
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BbiBog A3T (nporp.)

Bnok. T3 (nporp.)




Tyck A3T-1

@ Myck A3T

3

Tym6nep «A3T» ] n
«1» ; Buteod Myck A3T |
Padoma Cpa6. 43T

:
no J1C
Cpab. 43T-1
g Cpa6. A3T |

()

aO3T-1
Boisog 3T ot nyCK HST_]_ — Cpabameisarue 43T
Buisoa A3T (nporp.) KHOMKW nm no J1C
- ] — | Buigon A3T || CP26. A3T-1 Tl T
Bnok. T3 (nporp.) Cpab. AST-1 . J 1_| Cpab. eHymp. 3aw. Ha BH
e Cpa6. [13T-2 —_
bnok. T3 a3T-2 Myck A3T-2 J
Beisog A3T ot CpaG n3‘|’_2 Bnok. BHT
KHOMKW unu no JIC
LI Buisog A3T || YeK AST-2 .
BHT la 1
BHT Ib ‘
BHT Ic

Cpab. MT3 BH

Tyck MT3 BH

1
Myck MT3 BH

PIB BH Vekop. MT3 BH

PNBBH (nporp.) [
Cpab. MT3-1
Tyek MT3-1 3

@

PT MT3 ¢ BHT MT3-1 BH Yck. npu Bkn. MT3
BHT la PT MT3-1 BH BHT PT MT3-1 BH BHT| | Myck MT3-1 BH Myck MT3-1 BH| |Cpab. MT3 BH Vexop. MT3 HH P
BHT Ib PT MT3-2 BH BHT BM-6. Cpab. MT3-1 BH 1 PMNB BH C YOKOP. Y " "
¥ -6r10KMpOBKa pab. - T Cpab. MT3 HH l—l
BHT Ic PT MT3 HH BHT |—— — BbiBog MT3 BH I Myck MT3-2 BH C ycKop. one T3 T
Tymonep «MT3 BH» Beigog MT3 BH ot ont 792 Myck MT3 HH J ons.
KHOMKU v o JIC pa - pao. sau.
«1» Buicod PMNB HH 1
Pagoma yck MT3-2
BbiBog yck. MT3 Cpab. MT3 HH s|T
] MT3-2 BH ?) — e H copos [ 21 © Crrc—
PT MT3-2 BH BHT | | Myck MT3-2 BH . —'TI
BM-6nokupoBka (nporp.)
BM-6nokuposka | | Cpa6. MT3-2 BH |—
»—| BbiBog MT3 BH Cpab. saumr
BbiBog MT3 BH o1
BbiBoa MT3 BH (nporp.) 1_| KHOMKY vnm o NC
Brok. T3 J Tlyok MT3 HH
?
BbiBog MT3 HH (nporp.) I MT3 HH
Tym6nep «MT3 HH» PTMT3 HH BHT | | Myck MT3 HH Tlyox MT3 HH
— BM-6rokuposka | [ Cpab. MT3-HH
«1» Buigod Ha HH
Pot
e aooma Beison MT3 HH| —e ey
BbiBoa MT3 HH ot Ha BH AST3
KHOMKW nnm no J1C 03T-3
PMB HH (nporp.) Cpab. 43T-3 . Cpa6. [13T-3_|
Beig.yck.MT3 rl
ck A3T-3
yek A Cpa6. 13T
BbiB.yck.MT3 (nporp.)
Bx0d r3T Bx0d I3 PITH
(€] 41 . Cpab. 3T |
l'a3. n TeHonor. 3aw-Tbl
OmekrnitoyeHue om 2a3080(l TexHonor.3awura (nporp.)
sawumsl mpa-pa TexHonor. 3auy. | [Cpa6. TexH. 3aLy. - 1 Cpab. '3 PIH
& as. 3aw. Tp-pa | |Cpab. ras. saw. Tp-pa|—— "[
[a3. 3aw. PMH| |Cpat. ras. saw. PMH 41—1 [ ry Cpa6. (3 PMH |
OmkniodeHue om 2a3oeol Cpab.
. pa. ras. 3aw.
sawumel PIIH o ] [0P0. 3T v o | —— Tocpe v o
& Buioon ras.saw, PIIH| | Mlepesoa M3 a curian
OT KHOMKM unw no J1C Cpab. 3T Ha cueH.
TymBnep «3T» Mepezpyaxa
Boisoa 3T POZPYIN: Tlepeson F3T
; ) Ha curHan
@b Butsod Bbisoa I3 PIH Meperpyska
Peg
aoome Meperpyska n |
MNepesoa 3T Ha Cpab. mexH. 3au. 5 PrIH
curHan no JIC 10K
Tym6nep «3 PrH» Bnokuposka PMH

Bnokvposka PIMH Pene «Briok. PITH»
«1» Buisoo
PaGoma —
Boisoa '3 PMH
no JIC

Cpabameisanue 13T

Beigod 3T Cpab. ocH. 3aw.

BbiBoa 3T (nporp.)

Beigod '3 PIMH

O6dys1 O6dye2 O6dys3  O6dye [
Biiog '3 PIH (nporp.) Ooays G 3B
OT cpab. O6ays-1 l Pene «O6ays 1» |
AT cpabaTtbiBaHus (nporp.) AT Bo3Bp. 0O6ayB-2 Pene «OGays 2» |
O6ays-3 Pene «O6aya 3» |
«O6 »
AT Bosspara (nporp.) O6ays i Pene «O6aya b |
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Bxod YPOB

Bxod YPOB ?
OF-

$%;

Pucynox I1.3

Cpab.ex.YPOB

«Konmpoib lex

Myck YPOB (nporp.) \—|1_|

Bbigod YPOB

Cpab. eHymp.
3aw. Ha BH

PT YPOB

)

L]

YPOB «Ha cebsi»

-—Orknmueume

Oriiodenme 1

Pene OmknioyeHue

_I

Orkioderve 2

_I

OrtkntoveHve 3
YPOB e

(37)
b <]

PriB BH
2 '}
BoeiBopg YPOB (nporp.)

Beison YPOB
no JIC

Tym6niep «YPOB»

«1» Buisod

Paboma |J

BHewH.oTkn-ue (BxopA 1)

YPOB YPOB
Myck ot Cpab. YPOB D_{
BHYTP-38W | [Gpa6. PT YPOB
Tlyck ot anckp. ourH Cpab. YPOB Cpabambieatue YPOB
Bxoa PTB (uHB.) «Ha cebs» «Ha cebs»
YPOB yPoB
BoiBog YPOB
Boisoa YPOB ot

KHOMKN unm no J1IC

BHewH. oTkn. 1

Kontpons lan

Myck YPOB ot BO1

KoHTporb Ik

Ha otkn. ot BO1

KoHTponb no Toky

WO koHTpons lgy

L]

Cpab. YPOB 06w,

Bxon BO1 Cwrran BO1
BHewwH. oTkn. 16
K I Myck YPOB ot BO16

WO koHTponst lyy

CpabamsigaHue om BO

Cpab. BO

L]

BHewH.oTkn-ue (BxopA 16)

KoHTpons IHH

Ha otkn. o1 BO16
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Bxop BO16

CurHan BO16

Curnan BO1

Pucynoxk I1.3 (mponomxkenue)

CurHan BO16



I[MPUJIOXEHUE P
(oOs3aTenBpHOR)

WNudopmanus 06 obecriedeHnN COBMECTHMOCTH C paHEEe BITYIIIEHHBIMHU YCTPOWCTBAMHU

Hacrosiee ucnonnenue ycrpoicts (Bepeus 110 3.00 u Bbiie) o6sagaer paciupeHHbBIMU
BO3MOKHOCTSIMU IIPOTPaMMUPOBAHUsI HEKOTOPBIX BXOJAHBIX CUTHAJIOB M BBIXOJIHBIX pene. s
o0ecreyeHns NOJTHONM COBMECTUMOCTHU C paHee BBITYILEHHBIMU NIPOEKTaMU HEOOXOAMMO 3a/1aTh
YCTaBKU B COOTBETCTBUH C TaOJIULIEH.

Tabmuna P.1
Bxonsr Bxon 1 DyHKIHA BM-6nokup.

AKTHB. ypOBEHb «1»

Bxon 2 DyHKIMSA PIIB BH
AKTHUB. YPOBEHb «1»

Bxon 3 DyHKIMA Bueni. curnan
AKTHB. YPOBEHb «I»
Nwms BHemnumii curs.

Bxon 4 DyHKIMSA Buems.oTki.
AKTHB. ypOBEHb «1»
Nwmst BremH.oTk.2

Bxoxn 5 DyHKIUS TexHoior.3ar.
AKTHB. ypOBEHb «1»

Bxon 6 DyHKITUSA Hewucnp.o6yBa
AKTHB. ypOBEHb «1»

Bxon 7 DyHKIHA [Ieperpes
AKTHUB. YPOBEHb «1»

Bxox & DyHKIMS Yp.Macna makc.
AKTHB. YPOBEHb «I»

Bxon 9 DyHKIUA Yp.Maciia MuH.
AKTHB. ypOBEHb «1»

Bxox 10 DyHKIUS Curl'az3amTp-pa
AKTHB. ypOBEHb «1»

Bxong 11 DyHKIMA CurllyckaTex3ain
AKTHB. YPOBEHb «1»

Bxong 12 OyHKIHS T cpab.
AKTHB. ypOBEHb «1»

Bxox 13 DyHKIMS T BO3BD.
AKTUB. YpOBEHb «1»
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Crp. 103



Bxonpr Bxon 14 DyHKIUA BremH. 0Tk
AKTHB. ypOBEHb «1»
Nwma Bremmn.oTk. 1
Bxon 15 DyHKIMA PIIB HH
AKTHB. YPOBEHb «I»
Pene Pene 3 Touxka Ob6ays 1
Tcpas, € 0,00
Trossp, C 0,00
Pexxum be3 dukcanuu
Pene 4 Touka Cpab.3ar.
Tcpas, € 0,00
Tgossr, € 0,00
Pexum bes dpukcanun
Pene 5 Touxa biox.PITH
Tcpas, € 0,00
Trossp, € 0,00
Pexum bes dukcanun
Pene 6 Touka Cp.MT3HHraHH
Tcpas, © 0,00
Trossp, C 0,00
Pexnm be3 duxcanuu

Crp. 104
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