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BHUMAHMUE!
Lo usyyeHusi pykoeodcmea persie He 8K/ro4ame!

HadexHocmb u OosizoeedyHocmb persie obecriequgaemcsi He MOJbLKO KadyecmeoMm
perne, HO U npasusibHbIM cObI0OeHUEM PEXUMO8 U yCrio8Ul 3JKCrlyamayuu, rnosamomy
cobnodeHue 8cex mpebosaHul, U3IOXEHHbIX 8 HacmosweM pykosoocmse 10
akcrinyamauyuu (P3), ssensiemcsi 0b6si3amesibHbIM.

B cea3u ¢ cucmemamuyecku rnposodumbiMu pabomamu o €o8epuleHCme0o8aHU
KOHCMPYKUUU U MEeXHOI02uU U320moesieHUs 803MOXHEI'HeOOABWILE pacxoX0eHUsT MeXOy
pykogoOcmeoMm 10 3Kcrislyamauyuu U rocmasnseMsiM u3denuem, He enuswouue Ha
napamempbl U30ersusi, Ha ycro8usi e2o0 MoHmMaxa U aKehsyamauuu.

U30enue codepxxum 3reMeHmMbl MUKPO3IFEKMPOHUKU, MO3MOMY repcoHas OOIMKeH
npodmu crneyuarsnbHbIl UHCMPYKMaX U ammecmauuro Ha rnpaeo ebirnosHeHuss pabom

UHcmpykmaxx dosmkeH rnposodumscsi 8 coomeemcmeuu ¢ delcmeayrouuM 8 opa2aHu3ayuu

r10/10XKEHUEM.
HanmeHoBaHue Penakums aTa
Bepcumn
Bepcusa Ne 0 OpuriHanbHoE nsgaHne 14.12.07
Bepcna Ne 1 Vi3gaHue ncnpaBneHHoe v JonoSIHEHHOe 10.06.10
Bepcusa Ne 2 VagaHue ucnpaBneHHoe U A0NOSTHEHHOE 09.07.10
Bepcus Ne 3 W3paHne ncnpasneHHoe 1 JONOSIHEHHOE 27.04.11
Bepcusa Ne 4 Wspnadmne ncnpasneHHoe 1 JOMNOSTHEHHOEe 26.03.12
Bepcusa Ne 5 M3gaHne ncnpasneHHoe 1 JOMNOSTHEHHOEe 15.11.12.
Bepcus Ne 6 M3naHne ncnpasneHHoe 1 JONOSTHEHHOEe 12.09.13.
Bepcusa Ne 7 M3pnaHne ncnpasneHHoe 1 JOMNOSIHEHHOEe 26.06.14.
Bepcus Na 8 M3gaHne ncnpasneHHoe 1 JONOSTHEHHOEe 24.03.15.
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BBEOEHWE

HacTtosiwee pykoBoacTBo no akcrnyaTtauumm (P3J) pene 4actoTbl YHUPULMPOBAHHOIO
YPY-3M-C u ero ucnonHenun YP4Y-3M-C-01, YPY-3M-C-02 (B ganbHenwem no TEKCTy pene)
npeaHasHayeHo Ans nepcoHana NpOEKTHbIX, HanagoYHbIX OpraHM3aumi u cnyxot penenHon
3alUnTbl, 3aHMMAaOLLMXCHA NPOEKTUPOBAHMEM, HaNagkon MU aKcnsyaTaunmen pernemHon 3awuThbl
M NPOTMBOABaApPUMHOW aBTOMATUKM OFPaAHUYEHUA CHUXKEHUA U  MOBbIWEHUS 4acToThbl
SHEpProcucTem.

Pene cootBetctByeT TpeboBaHuam TY VY31.2-22965117-008:2007 (cornacoBaHbl
MwuHTONaHepro YkpauHol oT 15.04.2008 r.). MNprkazom MuHTONaHepro YkpauHol 3a Ne 263 ot
14.05.2008 r. ytBepxaeH HopmaTuBHbiM fokymeHT COY-H EE 35.610:2008 "MeTtoanyeckue
yKasaHnsa N0 TEXHMYECKOMY OBCNY>XMBaHUIO YHUMDULMPOBAHHBIX pesies4acTtoTbl Tnunos YPY-2,
YPU-3, YPY-3M".

Pene ceptudunumpoBaHbl B cucteme ceptudpukaumm FOCT P.

YpoBeHb  creuuanbHOW  MOAroTOBKM  OBChyxuBawllero fepcoHana  OOSbKeH
COOTBETCTBOBATb TpeboBaHUAM, NpeabsBrseMbiM K 3KCnyaTauMoHHOMY nepcoHany cnyxo6bl
penenHon 3almTbl C y4eTOM U3y4eHns paboTbl 1 NpaBun AKCOyatauun pene.

PykoBOoACTBO pacnpoCTpaHsaeTCss Ha pene npw' BbINONMHEHUUM (YHKLUUW  KOHTPONS
CHWXEHUS U MOBbILLEHNSA YaCTOTbl SHEPTrOCUCTEM.

Perne sBnseTca aneMeHTOM CUCTEMHOW aBTOMATUKU M NpegHasHavYeHo aAnsg npumMeHeHus
B CXxemMax NpoTuBOaBapunHOM aBTOMaTUKN SHEPrOCUCTEM:

— aBTOMATMKM YacTOTHOM pa3srpy3ku (AYP);

— Y4aCTOTHOM aBTOMAaTUKM NOBTOPHOrO BKNOYeHUA(HATB);

— Y4acTOTHOM aBTOMaTUKN BKNtoYeHNsa pesepBan(H4ABP);

— BnoknpoBku yctponcte AYP no ckopocTh eHmxkeHnst YactoTel (CCH) (AYP1 ¢ BCCH),
Hanpumep, Ons npefoTBpalleHUss OTKIIMEHMS BbiKovaTenen (ouaepoB Mpu OTKIHYEHUU
BBOAHOMO UIM CEKLUMOHHOIO BbIKIOYaTeNs € NoAANTKON OT OCTaHaBMUBAKOLWMXCA ABUratenen;

— YacToTHou genutensHon asTomatukn (MOA);

YacTOTHOW genutenbHon asToMaTtukm no CCH (HOAC);
aBTOMAaTUKN OrpaHUYEHNS CHMXEHNSA YacToTbl (AOCY);
aBTOMaTUKN OorpaHnUYeHns, noBbileHnus Yactotbl (AOIMY);

— [OOMNOMHUTENbHOM aBTOMATUHECKOW pasrpy3kM MO CKOPOCTU CHWXKEHUS 4acToTbl
(OAPC);

— aBTOMAaTM4YECKOM YaCTOTHOW pa3rpy3ku MO CKOPOCTU CHMXEHNA YacToTbl (AYPC);

— YaCTOTHOM aBTOMATUKM MOBTOPHOrO BKITKOYEHUS MO CKOPOCTU MOBbILIEHUS YacTOThbl
(Cn4) (HAMBC).

Pene vmeeT B CBOEM /CoCTaBe TpW HeE3aBMCUMbIX KaHamna KOHTPONS CHUXEHUA U
NOBbILEHWS YacTOThl € 3a4aBaeMbIMW yCTaBKaMu YacTOTbl U BpeMEHN Ha cpabaTtbiBaHWe U Ha
BO3BpAT KaXJoro kaHamna, a Takke yctaBkaMn CKOPOCTU CHUKEHUS/MOBbLILLEHNSA YacToThbl (TpU
He3aBUCUMbIX BbIXOOHbLIX pefe).

Ha KOHTaKTHYyl0O KONOOKY perne BbiBeAEHbl HOPMasibHO-3aMKHYTble W HOpMasibHO-
Pa3OMKHYTble KOHTaKTbl ‘BCEX BbIXOOHbIX pene KaHanoB un perne «HeucnpaBHoCcTb». Pene
UMEIOT KINEeMMHUK, Ha KOHTaKTbl KOTOPOro BbiBedeHbl pasferibHble BXOAbl OnepaTUBHOW U
KOHTPONMPYEMOWN CETU; OUCKPETHbIN BXOA curHana «BHewHnn copoc».

OnepaTuBHOE AIMTaHWe perie OCYLLECTBNSETCHA NepeMEHHbIM UM NOCTOSAHHbLIM TOKOM.

Pene obecneuvBaeT 3agaHve M UHOUKAUMIO 3adaBaeMbiX YCTaBOK Ge3 noakmnoyeHus
BHEWHNX MPUOOPOB U HEMNPEPbLIBHYKD WHAUKALUMIO 3HAYEHUs TeKyllenh KOHTPOnmMpyemomu
4acToThbl.

McnonHeHns pene npueegeHsbl B Tabnuue 1.
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Tabnuua 1 — VicnonHeHunsa pene

OCHOBHbIE OTNINYMS
KonnyectBo [lManasoH
NcnonHeHne BX040B
KOHTpOnu- OcobeHHOCTN NpUMEHEHNS
pene KOHTpOMun-
y pyeMbix
pyemMmowm
yactorT, 'Yy
cetn
@DYHKLMM KOHTPONA CHUKEHUA/NOBbLILEHWS YacToThl,
YPU-3M-C ot 30,0 oo |6rnokpoBaHne AYP1 No  CKOPOCTU  CHIDKEHMS
62,0 4acToTbl, PYHKUUM HEMNOCpPeLCTBEHHOIO KOHTpONA
CKOPOCTU CHWXXEHWNSA/ NOBbILLIEHNS HACTOThI.
OyHkunmn  pene  YPY-3M=C.. ana paboTtbl B
YyCTpOWCTBax aBTOMaTUK/ rMAPOreHepaTopOB.:
OnnH - B CUCTEMax «MSArKOFO» MycKa FaporeHepaTopoB
CnocoboM  CaMOCMHXPOHM3AUMKW, WUMEKLWMX Ha
YPY-3M-C-01 ot 17,0 oo |ogHOM Bany nNycKoBOW reHepaTtop Yactotom 25 My,
99,9 - B cucTemax pes3epBHOW. aBapuUMHOW 3aluTbl OT
Pa3roHHbIX 06OPOTOB [MAPOTYPOMH, UMEKLWMX Ha
OZHOM Barny TaxoreHepatop 4Yactotoun 50 'y;
- B CxemMax nnyckal M 3aWwmuTbl  CUHXPOHHbIX
rmaporeHepaTopoB.
OyHkunU wpene  YPY-3M-C ¢ wmcnonb3oBaHMEM
dyHKLNN aBTOMaTU4eCcKoro nepexknioyeHns
[lBa KOHTROMSA YacTOTbl C OCHOBHOW KOHTPOSIMpyeMoun
ot 30,0 oo
YPY-3M-C-02| He3aBucu- 620 ceTn (Cekumn) nNpu ee noBpexaeHun (OTKIHYEHUN),
MbIX ’ HayKOHTPOSBYHACTOThl C Ppe3epBHON CeTU (CEKUUN) 1
aBTOMATUYECKOro BO3BpaTa Ha OCHOBHYIO CETb Mpu
ee BOCCTaHOBMEHUN (MOAKNIOYEHNN).

CDyHKLI,VIOHaJ'IbeIe BO3MOXXHOCTHU KaxKOoro KaHana perne npmnseneHbl B Tabnuue 2.

Tabnuua 2 — PyHKLMOHANbHBIENBO3MOXHOCTW KaHarnoB pene

DyHKUMA KaHana Peanunsauus Ha pene MpumeHeHne
AYP Hautobom kaHane (dpyHkuma AYP moxeT
C perynupyemom coBMelllaTbCs Ha OAHOM KaHarne ¢ (oyHKUMeNn
yCTaBKOW 4YacTOTbl 1 YATIB;.ecnn yctaBka Bo3spaTta AYP pasHa AHP, HIA, AOCH
BpeMeHu BO3BpaTa ycTaBke cpabaTbiBaHna YAIB)
YAINB

C perynupyemMou
YyCTaBKOW 4YacTOTbl U
BpPeEMeHN BO3BpaTa

®dyHkuma YATMNB Ha nobom kaHane YAIB, AOINYy

KOHTPOMb CKOPOCTH KocBeHHbIM cnocobom ¢ MCnofnb3oBaHNEM ABYX
CHWXEHUs YacToThl KaHarnos AHPC, HAAC,

(CCY) HenocpeacteeHHo 3agaHnem yHkunn CCH Ha OAPC
nodbom kaHane

KocBeHHbIM cnocobom ¢ Ucrnonb3oBaHMeEM OBYX
KoHTponb ckopocTtu KAHAOB

MOBbILLEHUA YaCTOTbI YAIMNBC
() HenocpeacTtBeHHo 3agaHnem coyHkummn CINY Ha

nobom kaHane
KocBeHHbIM cnocobom ¢ Ucnonb3oBaHMem AByX|  BnokupoBaHue

AUP1 ¢ ECCY KaHanos AYP1 npun Bbl6§re
HenocpeacTteeHHo 3agaHnem yHkumnn AHP1 ¢ aBuratenbHomn
BCCH Ha nobom kaHane Harpysku
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MpumeyaHus

1 MNMpwu 3apaHum Ha kaHane pene cdyHkuun AYP unmn YAIMNB Heobxoommo 3apaThb
HyNneBYyH YCTaBKy CKOPOCTU CHWXEHUS 4acTOTbl ANA AaHHOro KaHana (MHAvKauus
«L00.0»)

2 OyHkums YAINB wvmeeT OnokMpoBKy, 3anpeldarollyto oTpaboTky yCTaBKu
cpabatbiBaHua YAIB npu Hanuuun ctabunbHOW 4acToTbl CETU paBHOW wUNu Oonblue
yCcTaBku cpabaTbiBaHus, ecnv nepen 3TUM 4YacToTa He MoHwKanacb A0 (MM MeHbLue)
yCcTaBkm yactoTbl Bo3Bpata YAIB (T.e. Heobxoaumbim ycnosuem cpabatbiBaHms YAIB
€CTb MpeaLlecTByolee MNOHWKEHNE 4YacToTbl CETM [0 3aJaHHOW YCTaBKM 4acToThl
BO3BpaTa);

3 dyHkuna CCH coBmelleHa ¢ PyHKUMEN NOHMXEHUS YacToTbl, a oyHkumsa CIY - ¢
YHKUMEN MOBbIWEHUS YacTOoTbl NyTEM 3afaHus 4YacToTbl MAycka. (yeTaBka 4acToThbl
cpabaTtbiBaHuS);

4 HenocpeactBeHHoe 3agaHue gyHkumm AYPl ¢ BCCY Ha, ogHOM KaHane
peKOMeHOyeTCs UCnonb3oBaTbh MNpU FIMHEVMHOM U3MEHEHWUN/CKOPOCTU. CHXKEHNSA YacTOTbl,
NPy HENUHENHOM W3MEHEHUN CKOPOCTU CHWKEHUS 4acToTbl — UCMOMb30BaTb KOCBEHHbLIN
cnocob ¢ MCcnosib30BaHWEM ABYX KaHAmOoB.

BHUMAHUE: pene saBnsieTcs 3reMeHTOM CUCTEMHOW aBTOMAaTWUKW, @ HOPMATUBHBLIMU U
pykoBogAWMMM MaTepuanamu, "lNpasunamn” He npeaycmaTpuBaeTcs 3agaHue HyneBbIX
yCTaBOK BpeMeHMu cpabaTbiBaHUA, B CBA3M C 3TUM MUHMManbHOE 3HAYEHWEe YCTaBKM
BpemeHun cpabaTbiBaHna B pene paBHo 0,1 c(0ATb nNepuogoB 4acToTbl). TONbKO npw
KOCBEHHOM cnocobe M3MepeHns CKOPOCTU W3MEHEHUs. YacToTbl, C MCMNOMb30BaHNEM ABYX
KaHanoB, Ha OAHOM KaHane (OCHOBHOM) NPUMEHSETCS HOpMaTUBHAA yCTaBka, Ha BTOPOM
(BCnomoraTenbHOM) — MOXET UCMOMb30BaTbCs HYfeBas yCTaBKa BPEMEHM.

1 OMNMCAHUE N PABOTA

1.1. HasHauyeHue

Pene npepgHasHayeHbl OnA KOHTPOMA 4acToTbl CETU B CXemMax NpOoTUBOABapUMHOMN
aBToMaTukn sHeprocuctem - AYR, YAMB, AYP ¢ YArIB, YABP, A4P1 ¢ BCCH, YOA, AOCH,
AOIMNY, YOAC, OAPC, AYPC, YATIBC, A4P1 c bBCCM.

Mo cnocoby 3awuTbl__4erioBeka OT MOPaKEeHUA JNEeKTPUYECKMM TOKOM pene
cooTBeTcTByeT knaccy 0 no NOCT 12.2.007.0-75.

Mo cTeneHn 3awnTbl nNepeoHana oOT MPUKOCHOBEHUS K TOKOBEOYLUMM 4acTaM,
HaxoasawmMmcs nog o60NQUKOMya. Takke No CTeNeHU 3awuTbl OT NonagaHust NOCTOPOHHUX TeN
N OT NPOHUKHOBEHUSA BOABIL BHYTPb KOXyXa perie COOTBETCTBYeT cTeneHu 3awutbl IP40, no
CTeneHu 3alnTbl KOHTaKTHbIX BbiBogoB — IP10 no NTOCT 14254-96.

Mo ycnoBusM  aKCnnyaTaumm B YacTyM BO3LOENCTBUA MeXaHU4eCcKnx pakTopoB BHELLHEN
cpenbl pene cootBetcTByeT rpynne M7 no NOCT 17516.1-90.

Bua knumatuyeckoromcnonHeHna YXJ1 3.1 no FOCT 15150-69.

Pene npegHa3HayeHo onga paboTbl B Creayowmx yCrnoBusiX:

- TemnepaTtypa OKpyatoLlero Bo3ayxa ot MuHyc 40 go nnwoc 55 °C;

— OTHOGUTENbHaR BNaXXHOCTb Bo3ayxa He bonee 98 % npu Temnepatype 25 °C;

— aTtmocdepHoe gasneHue ot 86,6 oo 106,7 klla;

— OKpyXalwllaa cpega HeB3pblBOOMACHas, He coepXallas TOKOMpPOBOAALLEN Mbinu,
arpeccuBHbIX ra3oB B KOHLIEHTPAUUAX, paspyLlaloLwmnx MeTann u n3onsaumio;

— MECTO YCTaHOBKM AOSMKHO ObiTb 3aluuieHo OT nonagaHus 6pbi3r Bogbl, Macen,
3MYNbCUK, a Takke OT NPAMOro BO3AENCTBUS CONHEYHON paanauuuy,

— paboyee nonoXxeHne pene B MNPOCTPAHCTBE — HEKPUTUYHO, NPUCOEAMHEHUE K
KOHTaKTHOW KOSiogke pene - nepegHee.

1.2. TexHun4eckne xapakTepuCcTUKK
1.2.1. OcHoBHble NapamMeTpbl perne npueedeHbl B Tabnuue 3.
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Ta6bnuua 3 — NapameTpsbl pene

MUcnonHeHue pene
YPY-3M-C | YPY-3M-C-01 | YPY-3M-C-02

HamnmeHoBaHMe napameTpa

KonunyecTtBo He3aBUCKMMbIX pene
(kaHanoB) KOHTPOMS YacTOThI, LUT.

3

KonnyectBo BXOO0B KOHTPOSIMPYEMOK 2
CeTu, LWT. 1 (3xon F) (Bxogb! F1, F2)
[nanasoH:
- KOHTpoNMpyemou YyactoTbl (Bxog F), 'y or30p8062 |oT117,000299,9 o1 30 go 62
- yCTaBOK YacToThl cpabaTbiBaHus (fc), 'y, ot 35,00 ot 19,00 ot 35,00
y P ' 0o 59,99 0o 89,99 0o 59,99
- yCTaBOK BpeMeHu cpabaTbiBaHu4 (tc), ¢ ﬂgngng ot 0,1 A0.899;9 |oT 0,1 g0 599,9
- YCTaBOK YaCTOTbl perynmpyemMoro ot 35,00 ot 19,00 ot 35,00
Bo3Bpara (fe), 'y 0o 59,99 Jo 89,99 0o 59,99
- YCTaBOK BPEMEHMW PErynmpyemoro o1 0,1
B03BpaTa (18), G 105999 0oT7.0,1 00B99,9 | o1 0,1 go 599,9

- YCTaBOK CKOPOCTU CHMXEHUA HYacCTOThl,

Mu/c oT 0,1 no 30,0
IncKkpeTHOCTb:

- 0OTOBpaXXeHnst KOHTPONUPyeMOWM 001
yactoThbl, 'y '

- 3a4aHns 1 OTOOpaxXeHns ycTaBoK 0.01
yacTtoTbl cpabatbiBaHus (fc), 'y, '

- 3afaHuns 1 oTobpaxkeHns ycTaBoK 01
BpemeHu cpabatbiBaHus (Ic), ¢ '
OVcKkpeTHOCTb

- 3a1aHns 1 OTODpaxXeHns yCcTaBoK 0.01
YyacToTbl perynupyemoro Bo3sparta (fe), 'y, '

- 3a1aHns 1 OTODpaxXeHns ycTaBok 01
BpeMeHU perynvpyemMoro Bosspata (iB), € '

- 3afaHuns 1 oTobpaxkeHns ycTaBoK 01

ckopocTy, 'u/c

OTKNOHEeHnsa oTpaboTku:

- yCTaBOK YacToTbl cpabatblBaHNs, L,

+0,009, He bonee

- YCTaBOK BpeMeHu cpabaTtbiBaHns, C

+ 0,06, He bornee

- YCTaBOK YacTOTbl PErynMpyemMoro
Bo3BpaTta, 'y

+0,009, He Oonee

- YCTAaBOK BPEMEHW PEerynupyemMoro
BO3BpaTa, C

+ 0,06, He bornee

- YCTaBOK CKOPOCTU M3MEHEHNSA YaCTOThI
npw 3agaHmm pyHkumn A4YP1 ¢ BCCU:
B AnanasoHe o1:0,1 oo 10,0 lNy/c, lNu/c
B Amana3oHe ot 10,0 go 30,0 lNu/c, Nu/g
npw 3agaHmn pyHkuun CCYH n CMNY:
B ananasoHe ot 0,1 go 10,0 lNu/c, lNu/c
B Anana3oHe ot 10,0 go 30,0 lNu/c, lNu/c

+0,05, He bornee
+0,5, He bonee

+0,07, He bonee
+0,5, He Oonee

Pene nveet fBa pexvmMa BbINOSTHEHUS
YyCTaBOK: HENPEPbLIBHLIA Y UMMNYITbCHBIN.
Pexwvm BbiNnONHEHUs yCTaBOK 3aaeTcs
O[IHOBPEMEHHO 1151 BCeX Tpex kaHanos. B
NMMNYNbCHOM PEeXMMe BpeMs yaepXaHus

3aMKHYTbIX KOHTaKTOB BbIXOAHbIX pene, C

50+£0,1
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MpogomxkeHne Tabnuupbl 3

HamnmeHoBaHMe napameTpa

MUcnonHeHue pene

YPY-3M-C | YPY-3M-C-01

YPY-3M-C-02

O6Lwwme npenenbl N3AMEHEHUST HANPsHKEHUA
NPy NCNONb30BaHUN KOHTPONMPYEMOWN
ceTn (Bxog F) kak onepatMBHOM (BXOA
Uon), B

ot 60 po 180

He
obbeanHsaTcsa

Mpepensbl N3MeHeHUst onepaTUBHOIO
HaNpPsXXeHUs Npu pasgesibHoM
MCNONb30BaHMN onepaTUBHOM U
KOHTPOSIMPYEMOU CeTu:

- OT CeTu nepeMeHHoro Toka, B

- OT CeTu NOCTOSAHHOro ToKa, B

- AonycTumMoe BpeMs npoBana onepaTtums-
Horo HanpsikeHusi ot 220 no 0 B, ¢

oT 60 no.264
ot 60 Ao.300

0,1, He Bornee

Mpepenbl N3BMEHEHNS KOHTPONIMPYEMOIO
HanNpPsXXeHUs Npu pasgesibHoM
MCNONb30BaHMN onepaTnBHOMN U
KOHTponmpyemou cetu, B

ot 30 (50)* oo 180

ana sxoga F1 -
ot 40(60)* no 180
anga Bxoga F2 -

ot 35(50)* go 180

KpaTkoBpeMeHHasa Tepmuyeckas
CTOMKOCTb Lienen KOHTPoNmMpyemMon ceTu
(Bpemsa BO30eNCTBUA NOBbILLIEHHOIO
HanpsPKeHUs KOHTPONMpPyeMou ceTn):
npun 220 B, ¢
npu 300 B, ¢

60, He bonee
10, He bOonee

MoTpebnsiemas MOLLHOCTb OT
KOHTPOSIMPYEMOW CETU NPU HaNpPsiKeHUN
100 B Ha Bxoge, BA

F - 1,0, He bonee

F1-1,7, He bornee
F2-1,4, He Bonee

CymmapHas notpebnsemasa MOWHOCTb OT
KOHTponmpyemou ceTu (Bxog F),
MCNoNb3yeMOou 1 Kak ornepaTuBHasa ceTb
(Bxog Uon), npn HanpsxeHun 100 B, BA

5,0, He bonee

He
obbeanHsaTcsa

MoTpebnsemas MOWHOCTb OF
ornepaTuBHOW CETH:

- NepeMeHHoro Toka, BA

- NOCTOSAHHOrO TOKa, BA

5,0, He bonee
3,5, He bornee

7,0, He bornee
3,5, He bonee

HwkHue npeaensl HaNpsXXeHns, MeHbLUe
KOTOpPbIX Nponcxognt 6rokuposka paboThbl
pene:
onepaTtmBHou cetn (~ wiam =), B
KOHTpoONupyemou cetu, B

60, He bonee
3045 (50 + 5)

60, He bonee
30+5(5045)—F2;
A0+4(60+4)-F1

Pene obecneunBaet npuem ANCKPETHOro
curHana "BHeluHuniA copoc" ans cobpoca
BCeX cpaboTaHHLIX BbIXOOHbIX pere unu
6rnokupoBku paboTbl pene No KOHTPOro
4YaCTOTbl HA BPEMS HanMynsa curHana
«BHewHunn copoc». CurHan popmupyeTcs
3aMblKaHMEM BHELLHUX "CyXMX KOHTaKToB"
ONIMTENbHOCTLIO, C

0,1, He MeHee

Pene Bbigaet curHan "HeucnpaBHocTb"
3aMblKkaHMeM HOpMaribHO-3aMKHYTOro
KoHTakTa (H.3.)
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OkoH4YaHune Tabnuubl 3

MUcnonHeHue pene
YPY-3M-C | YPY-3M-C-01 | YPY-3M-C-02

HamnmeHoBaHMe napameTpa

KOMMyTaLI,VIOHHaFI CNOCcOBHOCTb KOHTaKTOB
BbIXOOHbIX pelie Npn TOKe Harpy3Kku:

- nepemeHHoro Toka o 2 A, B oT 6 go 250
- nocTtosiHHoro Toka o 0,1 A, B 250, He Bornee
KoMMyTaLWOHHBIN pecypc BbIXOOHbIX

KOHTaKTOB pene (obuee 4YnCro LMKIoB 10°, He MeHee

KOMMYyTaumin), cpabaTbiBaHUN
CpenHsis HapaboTka Ha oTkas (C
BEPOATHOCTLIO HE MeHee 0,8), Y
[[abapuTHble pa3mepbl pene, MM 140x85x%136

Macca pene, kr 0,9, He.6onee

* - HXKHUW Npegen HanpsXXeHnsa KOHTPOoNMpyeMon ceTu 3agaeTcs nepekntovarenem «F» Ha
naHenu ynpaenexus pene (gns ncnonHexus pene YPY-3M-C-02 — nepekntoyatenamm «F1»,
«F2»)

25000,.He MeHee

1.2.2. Hanuuyme BTOpOW N TpeTben rapmoHuk go 40 % OT HanpsKeHUs OCHOBHOM
yactoTtbl (50 W), NPM HOMUHANBHOM HaNPS>KEHUU KOHTPONUPYEMOW CeTu, He BNndeT Ha
paboTy 1 napameTpbl pene.

1.2.3. Pene coxpaHseT paboTocnocobHOCTb M obGecrnednBaeT OTCYTCTBME FOXHOIO
cpabaTtbiBaHNA NPU CHATUM U NOAaye HanpskeHUs OfepaTUBHOW CeTU MMaBHO, TOMYKOM W
npu pe3knx konebaHmnsix HanpsxxeHna (Npy ycTaBkax BpeMeHn cpabaTbiBaHMSA 1 BO3BpaTa He
meHee 0,1 c).

1.2.4. Pene BblgaeT curHan «HewenpaBHOCTL», 3anpellas KOHTPOSb 4acToTbl U
BbINOSTHEHNE (PYHKLMI KaHanamu, npwu:

— MOHWXEHUN HanpshKeHUs OnepaTUBHOrO NUTaAHUSA perne HWXKe HWXKHEro npegena Ha
Bpems Gonbluee, Yem Bpemsa gonyctumoro npoBana. CHATMe GMOKMPOBKM OCYLLECTBISETCA
aBTOMaTUYECKU NPU NOBbLILLEHUN HAMPSXKEHMS ONepaTUBHOM CETU BbllLe HUXKHEro npeaena;

— yBenuyeHun TOKa noTpebreHus OT onepaTuBHoW ceTu pene 6Gonee 0,1 A, nocrne
Bblgayn curHana “HemcnpaBHOCTb" TOK NoOTpebneHns OT onepaTMBHOW CEeTU CHWXaeTca OO0
(0,01-0,02) A. CHaTne OROKMPOBKW, OCYLLECTBMSETCA  OTKMIOYEHMEM  HanpshKeHus
onepaTuUBHOIO NUTaHNA OT pene u.NOBTOPHOM Nnogaven ero He paHee, Yem Yyepes 30 ¢;

— Mpuv 3agjaHuM YCTaBKU MO YacToTe cpabaTbiBaHUs unu Bo3BpaTta XoTa 6bl HAa O4HOM
kaHane Hmxe 35,00 "y, a ans nenoaHeHna YPY-3M-C-01 — Huxke 19,00 Mu;

— BHYTPEHHEWN HencnpaBHOCTU pere;

— Npuv HaxaTtuu KHonkn copoca CBP Ha naHenu ynpaBneHusa n uHgmkauumn pene;

— Mpu OTCYTCTBUWN ONEpaTUBHOIO HaNPSHXEHUs NUTaHNS.

Mpn Hannumm curHana «HeucnpaBHOCTb» cpaboTaBLUME BbIXOAHLIE PENe BCEX TPeEX
KaHanoB yCTaHABAMUBAIOTCSH B UCXOOQHOE COCTOSIHUE.

1.2.5. Penewumeet 6nokMpoBku, 3anpewatomne paboTty npu:

a) Haan4mu curHana «HencnpaBHOCTb»;

6) Hann4um curHana «BHelwHWI cbpocy;

B) HanNM4Mn B.KOHTPONNPYEMOMN CETU rapMOHUK cBblille 40 %;

r) Bbixoge Tekywen 4vactoTbl (F) 3a npegensl guanasoHa KOHTPONMUPYEMOMW 4acToTbl
(30Ha KOHTponupyemomn 4acTtoTtbl Ans ncnonHennn YPY-3M-C, YPY-3M-C-02 - ot 30,0 po
62,0 'y, ansa ucnonHenus YPY-3M-C-01 - ot 17,0 fo 99,9 u);

) OTCYTCTBUM HanNpshKeHUs KOHTponupyemon cetn (ans wucnonHenus YPY-3M-C-02
OHOBPEMEHHOE OTCYTCTBME HaNPs>KeHUs1 OCHOBHOW U pe3epBHOWN CETH);

€) CHWKEHUW 3HaYeHUs HanpsXKeHUs KOHTPONMpyemMou CeTUM B WCMOMHEHUSX perne
YPY-3M-C, YPY-3M-C-01 Hmxe (30+5) B unn Hmxe (5015) B (3HaveHne HwxHero npegena
HanpsbKeHUs KOHTponupyemon cetun F 3apaetcsa nepeknioyatenem «F» Ha naHenu
yrnpaBneHus perne).
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B wucnonHeHun YPY-3M-C-02 ycTaBKM 3HAYEHUN HWXKHUX MNpeaenoB HanpsKeHumn
KOHTponupyemblx ceten F1l, F2 3apatotca nepeknodatenamum «F1» u «F2» Ha naHenu
ynpaesneHusa pene. lNpu atom pene YPY-3M-C-02 ¢pyHKUMOHMPYET COrmnacHo anroputmam,
npuBeaeHHbIM B NpunoxeHuun .

Bce ykasaHHble OnOKMPOBKM YyCTaHaBnMBalOT cpaboTaBluMe BbIXOAHbIE pene Tpex
KaHanoB B WUCXOOHOe cocTosHMe. Bo Bpemsi GnMOKMPOBKM KaHamnbl pernie He BbINOSHAKT
PYHKUMN KOHTPONA YacToTbl. [Mpy ycTpaHeHUn NpuyunHbl (NPUYMH), Bbi3BaBLUEN GIOKMPOBKY
paboTbl pene, OnokuMpoBka paboTbl pene cHUMaeTcd aBToMaTtuyeckn. [locne cHATUS
6rnoknpoBoOK paspeluaetca paboTa pene No KOHTPOSIO YacTOTbl U OTPABOTKN YCTaBOK.

Bnokuposku no 6), B), r), ) €) curHan HeMcnpaBHOCTU HE BbIAAIOT.

[Ons Bblga4n B CXeMbl aBTOMATUKW CUrHama OTCYTCTBUS WIIM CHWXKEHUS 3Ha4vyeHus
KOHTponmpyemon cetu (F) HUXe HWXKHEro npeaena, unn curHana BbiXoga TeKyLlen 4yacToThbl 3a
npeaenbl gMana3oHa KOHTPONMPYeMOW 4acTOTbl MOXHO MCMNOMb30BaTk,1t0BON kaHan pene c
dyHkumen AYP (2.2.11 HacToswero PJ).

MHankaums cBeTOAMOAOB M AUCNNES pene Npu pasnnyHbiX Bugax 6,10KMpoOBKM yka3aHa B
1.5 HacTtoswero P3.

1.2.6. [lpn nogadve onepaTtMBHOrO Hanps>KeHUA TOMYKOM pefle uMeeT 3afepXKy no
BPEMEHM Ha CHATME curHana «HewncnpaBHocTb» He bonee 0,75 c.,

1.2.7. 3apepkKka NO KOHTPOSKO YaCTOTbl NOCNE CHATUS CurHana «BHewHu copoc»,
nocre nogayn KOHTPonMpyemMom 4acToTbl cocTaBnsieT He Bonee 0,25 c.

1.2.8. Pene He ponyckaeT 3agaHue yCTaBOK YacToTelM BpemeHn 6onblue 59,99 Ny n
599,9 c, cooTBeTCcTBEHHO. [lpn NoMbITke 3agaHusi yCTaBOK 4acToTbl M BpemeHu 6onblue
YKa3aHHbIX, B CTaplwem paspsge BMecTo «5» aBToMaTtuyecku ycTaHaBnuBaetca «0».
NcnonHenne YPY-3M-C-01 He gonyckaeT 3agaHmeryCTaBOK 4acTOTbl U BpemMeHu Oonblue
89,99 'y n 899,9 c, cootBeTcTBEHHO. [1pM nonbITKe 3agaHUA YCTABOK YaCTOTbl U BPEMEHMU
Oonblue ykasaHHbIX, B CTapLUeM pa3psae BMECTO «d»aBToMaTMYECKM yCTaHaBnmBaeTcs «0».

1.2.9. Pene umeeT pasgenbHble Wenn KOHTPOoNMpyemMon 1 onepatmuBHou cetu. [ns
ucrnonHenHnn YPY-3M-C, YPY-3M-C-01 paspewaetca noaknovYeHUe KOHTPONMpyemMoro
HanpskeHUsl K KnemmamMm onepaTtuBHOM CeTU BMECTO OnepaTUBHOINO MUTAHUA ITOMO Xe
pene.

1.2.10. ConpoTunBneHue M3onaunmBcex He3aBMCUMbIX BXOAHbBIX U BbIXOOHbLIX Lienewn
pene, OTHOCUTENbHO Apyr Apyra. n Kopnyca, coctaBnser He MeHee 10 MOm (npu
Temnepatype okpyxatoLlen cpeabl oT moc 15 ao nnoc 25 °C M 0THOCUTENBHOW BAXHOCTM
80 %).

lMepeyeHb He3aBUCMMbIX BXOAHbLIX M BbIXOAHbLIX Lienewn pene npmeeneH B Tabnuue A.1.

AnekTpuyeckas NpOYHOCTb. M30NAUUKM pene BbliaepxmnBaeT 6e3 npobosa M nepekpbiTus
ncnblTatenoHoe HanpskeHue 2000 B nepemeHHoro Toka Yactoton 50 'y B TedeHne ogHOW
MUHYTbI. [1py NOBTOPHBIX UCABLITAHNAX UCNbITaTeSIbHOE HanpsxeHue coctasnseT 1000 B.

Pene ycTonyuMBO K BO3OEMCTBUIO MMMYNbCHOIO HanpsiXeHUs N BbICOKOYACTOTHLIX NOMeEX
Aans |l knacca »XeCTKOCTU UCHABbITaTENbHOrO HanNpsiXXeHUst B COOTBETCTBUM cO cTaHgapTom MOK
225-22-1.

1.3. ®yHKUMOHaNbHbIE 0COBEHHOCTN NCNOSTHEHWUN
1.3.12. ®yHKUMOHanNbHbIE 0COBEHHOCTU UCNONHEHUI pene nNpuBeaeHsbl B Tabnuue 1.

Pene nioboro/mcnonHeHnss obecneunBaeT He3aBMCUMOE 3a[laHVWE Ha KaKAOM KaHane
dyHkumm AYP, nnn YAMB, Ha aByx kaHanax - pyHkumm AYP1 ¢ BCCH kocBeHHbIM cnocobom
(ycTaBka BpeMeHu cpabaTbiBaHNS HA OCHOBHOM KaHane [OfmkHa 3agaBaTbcsa HauvHas ¢ 0,2 ¢
n bonee), a C WCMNONb30OBaHMEM YCTaBKM CKOPOCTM W3MEHEHWa 4acToTbl obecnedvnBaeT
He3aBucMMoe 3agaHne Ha nobom kaHane pyHkumm AYP1 ¢ BCCM.

Pene obecneuvBaeT B pexume HenpepbIBHOrO BbIMOJIHEHUA YCTaBOK BO3MOXHOCTb
coBMmecTHoro 3agaHus yctasok AYP n YAIMNB Ha ogHOM KaHane (ecnu ycTaBka Bo3BpaTta
AYP 3apaetca paBHOW ycTaBke cpabatbiBaHna YAIB). KMcnonb3yetcs HopMmanbHO-
Pa30MKHYTbIN KOHTAKT BbIXO4HOro perie kaHana ansg AYP, HopmanbHO-3aMKHYTbIW KOHTaKT —
ana YATB.
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Ha kaxgom kaHane pene 3agaeTcs no ABe YCTaBKM YacTOThbl U BpeMeHu (cpabaTbiBaHUSA
N perynupyemoro BO3BpaTa) M OfHaA YycCTaBKa CKOPOCTU CHWXEHUS/NMOBbIWEHNA 4acToThbl.
YcTaBKM 4acToTbl U BPEMEHM perynupyemMoro Bo3BpaTa Ha KaXAoOM KaHane [OXKHbI
ycTaHaBnmMBaTbCsl B 06s13aTeNbHOM nopsiAke Npu 3agaHum yctaBoK cpabatbiBaHua. Mpu
3apaHMM Ha kaHane pene ¢dyHkumn AYP nnu YAINB Heobxooumo 3apaTb HyneByH
YyCTaBKYy CKOPOCTM CHWXEHUS 4acTOoTbl ANS AaHHoro kaHana (uHgvkauma «L00.0») — aTo
3anpert BbinosiHeHus yHkumn CCH, CINY, A4P1 ¢ BCCH.

BHAMAHUE: ana 3agaHua M NnpocMOTpPa yCTaBOK MO 4YacToTe, MO BPEeMEHU U Mo
CKOPOCTM Ha pene p[OMKHblI ObiTb MNOAAHbI oOnepaTUMBHOE W KOHTponupyemoe
HanpsikeHus. lNpu 3aaaHUKM ycTaBOK 3HaYe€HUEe 4YacTOThbl KOHTPONMUPYEMOro HanpsiKeHUs
OOMXHO ObITb B npegenax ot 30,00 go 62,00 INu,.

Mpun 3apaHum dyHkumn AYP, YAMNB, CCHY, CINY 3Ha4yeHuss yCTaBOK BpeMeHMU
cpabaTbiBaHUA 1 perynupyemMoro Bo3sparta A0KHbI ObiTb He MeHee 0,1°c, npu 3agaHum
dyHkummn AYP1l ¢ BCCY HenocpeACTBEHHO Ha OOHOM . KaHalle ycTaBKa BpeMeHU
cpabaTtbiBaHUA fonkHa ObITb He MeHee 0,2 c.

Bce ycTtaBKM coxpaHAIOTCA B NaMATU pene v Nocfle CHATUS onepaTUBHOroO U
KOHTPONMUPYEMOro HanpsXeHus:.

Pene ntoboro ucnonHeHuss obecnevrBaeT BbINOMIHEHNE HA ABYX KaHanax KOCBEHHbIM
cnocobom dyHkumm CCH umnm ClY, a ¢ mMcnonb3oBaHMEM YCTaBKM CKOPOCTU WU3MEHEHUS
yacTtoTbl obecneynMBaeT He3aBUCMMOE 3ajaHue " Ha wbom  KaHane  PyHKUMMK
HenocpeacTBeHHoro koHTpona CCY, ClMNY. ®yHkuma CCH coBmeweHa C  QyHKUnen
NOHWXKEHMS YacToTbl, a pyHKuna CIMY - ¢ yHKUMEN NOBbLILWEHUS YACTOTbl NyTEM 3agaHus
4YacToTbl Nycka (yCcTaBka YacToTbl cpabaTbiBaHus).

Mcnonb3oBaHne OTAENbHbIX KaHanoB peNesmnpu BbLINONHEHNUN Pa3fnUYHbIX OYHKUNA ©
3aflaHne COOTBETCTBYHOLUMX YCTABOK NpuBeaeHbl B.1.6 HacToswero P3.

1.3.2. OtpaboTKa ycTaBOK YacTOThl, NpY BbiNoNHeHUn pyHkumn AYP Ha 3agaHHOM
KaHarne, npoBOANTCA NO crneayowmnM YCroBUSM:

— BbIXogHOoe pene cpaboTaeT (8aMKHET KOHTaKTbl), €Ccnv TeKywasa 4acTtoTa Oygert
MEeHbLUe 3adaHHOM YCTaBKM 4YacTOTbl cpabaTtbiBaHWs B TedeHWe YCTaBKM BpPEMEHU
cpabaTbiBaHus;

— BbIXOAHOE pene BO3BpaTUTCA (PAa3OMKHET KOHTaKTbl), €Cnv Tekywas 4actoTta byger
paBHa nnun BonblUe yCTaBkn YacToTel,BO3BpaTa B Te4eHMe yCTaBKM BpeMeHn Bo3spaTa. [locne
OTpaboTKM yCTaBOK BO3BpaTa_KaHan NepexoauT B MCXOAHOE COCTOSIHWE OXWOAHUSA CHUKEHUS
4acToThl.

1.3.3. OtpaboTka ycTaBOK. 4acToTbl, NpuU BbinonHeHun odyHkumn YAINB Ha
3aflaHHOM KaHare, NpoBOAUTES, 10 CreaAyoLWNM YCNOBUSM:

— BbIXOAHOE perne cpaboTtaeT (3aMKHET KOHTaKTbl), eCnv TeKyliasa YactoTa bygeT paBHa
unu 6Gornblie 3a4aHHOM YCTaBKM 4acToTbl cpabaTblBaHMS B TeYeHWe YCTaBkM BpPeEMeEHU
cpabaTtbiBaHNS;

— cpabaTbiBaHMe BbIXOAHOro pene He MpoucxoguT, ecnv neped 39TMM OTCYTCTBOBaro
3HayeHne 4acToTbl KOHTPOMMPYEMOM CEeTU paBHOE WIIM HUXe YCTaBKM 4acToTbl BO3BpaTa
(dbukcupyetcs B NaMATW pene Ang MNOArOTOBKM  YCNOBWUSA cpabaTbiBaHWS MO yCTaBke
cpabatbiBaHna YAIB).» 3710 ucknoyaeT cpabaTbiBaHMe pene npu Hanuuum cTabunbHOn
4YacToTbl paBHOM wnu»bonblle ycTaBkM YacToTbl cpabatbiBaHna YAIMB, ecnu yactota He
NOHWXXanacb 40 (U MeHbLUE) YCTaBKM YacToTbl Bo3BpaTa YAIB (B TedeHne He MeHee OBYX
neprMoaoB YacToThbl BO3BpaTa);

— BbIXOgHOE€ pernie BO3BpaTuTCA (Pa3OMKHET KOHTaKTbl), eCrnn Tekywas yactota byaet
paBHa UM MeHbLLEe YCTaBKM YacTOTbl BO3BpaTa B TeYEeHWe yCTaBKM BpeMeHu Bo3Bpara. [locne
OTpaboTKM yCTaBOK BO3BpaTa KaHan nepexoamt B UICXOQHOE COCTOSHUE OXMOAHWUS MOBbILLEHUS
4acToThbl.

1.3.4. OtpaboTKa yCTaBOK 4acTOTbl, MPU BbINOSIHEHUU KaHanom dyHkuumn AYP1 c
BCCH, npoBoauTca No crieAyoLwmm yCrnoBUsiM:

— Mpv 3agaHnn 3TOW (PYHKUMM KOHTPOSb CKOPOCTU CHMKEHMUS TEKyLleW 4YacToTbl CeTu

BeJeTCs HeNpepbIBHO;
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— npu 3agaHHbIX yctaBkax AYP1 u 3agaHHOW ycTaBKe CKOPOCTM BbIXOOHOE pene He
cpaboTtaeT (He 3aMKHET KOHTaKTbl), €Crn CKOPOCTb CHUMXEHUS TEKYLLEeN YacTOTbl K OKOHYaHWUIO
3ajaHHON YyCTaBKM BpeMeHu cpabaTbiBaHuA Obina paBHa wunu Gonblle 3agaHHOW YCTaBKu
ckopocTu (3anpeT yHKumn AYP);

— BbIXOAHOe pene cpaboTaeT (3aMKHET KOHTaKTbl, dyHKuma AYP1L), ecnu ckopocTb
CHUWXEHUS TeKyLlen YacTOTbl K OKOHYaHWIO 3aaHHOW YCTaBku BpemMeHu cpabaTtbiBaHnsA Gbina
MeHblUe 3aJaHHOM YCTaBKM CKOPOCTU. [locne 3TOro BbIXOAHOE perfie pa3soOMKHET KOHTaKThl,
ecnu Tekywlaa 4vactota OygeT paBHa unu Gornblue YyCTaBKM YacTOTbl BO3BpaTa B TeyeHue
3alaHHOW yCTaBKN BpeMeHU BO3BpaTa.

1.3.5. KocBeHHbIN cnocob BbinonHeHusa pyHKkuun koHTpona CCY nnu CIY 6Ges
NCMONb30BaHUSA  YCTaBKM  CKOPOCTU  CHWXEHMUS/MOBLILWWEHUS  4acTOTbl B  pexume
HenpepbIBHOrO BbINOSIHEHUS YCTABOK C UCMNOMb30BaHMEM [BYX KaHalloB perie npvseneH B
npunoxenun B HacToswero P3. B pexunme koHTponsa CCH Ha gByxikaHamax (OCHOBHOM U
BCnomMmoratesibHoM) 3agaetca yHkumss AYP ¢ COOTBETCTBYIOLUMMULYCTABKAMKN, a B pexume
koHtponsa CIY - dyHkuma YAINB ¢ cooTtseTcTBylOWMMM ycTaBkamu, Mpuv 3TOM Ha
BCMOMOraTenbHbIX  KaHanax MOXeT MWCNoNb30BaTbCA HyneBasi, YyCTaBka BpEMEHU
cpabaTtbiBaHWA (3agepkka 4O TpexX NepnuonoB 4acToThl).

OTpaboTka yCcTaBOK 4acTOTbl U CKOPOCTU CHWKEHUS 4acTOTbl MOXET BbINOMHATLCS
OOHMM KaHasrioMm perie nyteMm 3agaHus Ha HeM pyHKUuuM KoHTponsa CCH. BruinonHeHne
NPOBOAMUTCA MO CNneayLwmnM YCroBUAM:

— pere KOHTPONMPYyeT CKOPOCTb CHWXEHUS 4acTOTbITMAOCTOSIHHO, B TeYeHue BCero
BpeMeHM Nnocre 3agaHnsa Ha KaHane yHkumn koHTpons CCY;

— ecnu TeKylas 4YacToTa CHM3UINacb HWXKe 3HadYeHus 3afaHHOM YCTaBKWM 4acToThbl
cpabaTbiBaHUsA (YacToTbl nycka CCH), To 3HadYeHuerTekyllen CCYH cpaBHMBaeTCsA C yCTaBKOM
MO CKOPOCTWN CHUXEHUA YacToTbl. Ecnu 3HaveHune Tekywen CCY meHbLue 3aaaHHON yCTaBKM MO
CKOPOCTU CHWXEHUS 4acToTbl, TO penesfpopornkaetr koHTpornb CCH u cpaBHeHue co
3HayeHueMm yctaBku no CCY;

— Korga 3HadveHue Tekyuwen CCY, ctaHer paBHO (Mnn Gonblue) 3HAYEHUA YCTaBKWU MO
CKOPOCTU CHWXXEHMSI 4YacTOTbl, HAYMHAETCA OTCYEeT BpeMeHu cpabaTtbiBaHuda. Ecnu 3HaveHune
CCH4, B TeueHMe BpeMeHM yCTaBK/ A0 BPeMeHN cpabaTbiBaHWs, HE CHU3UIOCh HMKE 3HaYeHUs
yCTaBKMU CKOpPOCTW, TO BbIXOOQHOE perne c¢paboTaeT (3amMKHET KOHTakTbl). Ecnu 3HauyeHue
Tekywen CCY ymeHbIMTCS B TeYeHWe YyCTaBkum MO BpemMeHu cpabaTtbiBaHWS OO 3HaYeHUs
MeHbLUe ycTaBkm CCH, To oTcyeT BpeMeHu npekpatutbes (Tanmep copocutcs), cpabatbiBaHNS
BbIXOQHOrO pene He npoucxoaut. [pu nocnepywowem ysenudeHun Tekywen CCY po
3Ha4eHus, paBHOro MnNn Gornblue 3agaHHOM YCTaBKM MO CKOPOCTM M HanMyuum ee B TeyeHue
BCEW yCTaBKn BpeMeHu cpabaTtbiBaHUS, BbIXOOAHOE pene cpaboTaerT;

— OTnycKaHWe BbIXOOHOLO pene npoucxoguT Npu MNOBbLIWEHUN TeKyleWn 4acToTbl [0
yCTaBKM 4YacTOTbl Bo3dBpaTa (Ha Bpems ycTaBkM BpeMeHu Bo3BpaTta). [Npu 3agaHum gaHHOW
PYHKUMN YCTaBKM MacTtoTbl cpabaTbiBaHMA M 4acTOTbl BO3BpaTa coBnajatT (3TO ycrosue
3agaHna pyHkumn CCY npn ycTaBke No CKOPOCTM OTIAIMYHOM OT Hyns).

OTpaboTKka yCcTaBOK 4aCTOTbl 1 CKOPOCTM NOBLILUEHNSI YaCTOTbl NPY BbIMOMHEHUM OAHUM
KaHanom pene nyrtem 3agaHna dyHkuum kKoHTponsa CIMY npoBoautca no cnegylowwmm
YCITOBUSIM:

— perie»KOHTPOANPYET CKOPOCTb MOBLIWWEHUS YacTOTbl MOCTOAHHO B TeveHWe BCero
BpeMeHM nocrne 3agaHnsa Ha KaHane yHkumn koHTpons CllY;

— eCnM 3Ha4vYeHMe TeKylwen 4acTtoTbl OyaeT paBHO WMNW Bblle YCTaBKM 4YacToTbl
cpabaTbiBaHusa (4actota nycka Cl1Y) npoucxogut cpaBHeHue 3HadveHus Tekywen ClMY co
3Ha4YeHMeM yCTaBKM MO CKOPOCTU MOBbILLEHUSA YaCTOThI,

— ecnun 3HadveHne Tekywen CIMY GygeT MeHblle 3HAYeHUs1 yCTaBKM MO CKOPOCTU, TO
kaHan 6ygeT npogomxkaTb cpaBHeHue Tekywen CIY ¢ ycTtaBKkoW MO CKOPOCTWU, NpU 3TOM
BbIXOAHOE perne kaHana He cpabaTtbiBaerT;

- ecnu 3HadveHue Tekywen CIMY 6ygeT paBHO unm Gonblle 3HAYEHUS YCTaBKM MO
CKOPOCTU, HAYHETCHA OTCHET BPEMEHM.
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Ecnn 3Hayenne CIY, B TeyeHMe BpeMeHM YCTaBKM MO BpPEMEHW cpabaTbiBaHus, He
CHU3WUMOCb HWXe 3Ha4YeHWsa YCTaBKM CKOPOCTU, TO BbIXOAHOe pene cpaboTtaeT (3aMmkHeT
KOHTakTbl). Ecnn 3HayeHune Tekywen CIMY ymeHbINTCA B TeYeHWEe YCTaBKM MO BpPEeMEHU
cpabaTtbiBaHMA [0 3HavyeHus MeHblue yctaBku Cl1Y, TO oTcYeT BpeMeHW MpekpaTUTbCH
(Tanmep cbpocuTcsa), cpabaTbiBaHNA BbIXOAHOrO pene He npoucxoaut. [pu nocnegyrouem
yBenuyeHnn Tekywen CIMY po 3HayeHus (unv Gonblie) 3agaHHOW YCTaBKM MO CKOPOCTU WU
Hann4MM ee B TeYEeHWE BCEN YCTaBKM BpeMeEHN cpabaTbiBaHus, BbIXOOHOE perne cpaboTaer;

— OTMyCKaHWe BbIXOAHOro perfie npoucxoauT Npu NOHWXKEHUU TeKyllen 4acToTbl OO Unn
HWXXe YCTaBKM YacTOTbl BO3BpaTa (Ha Bpems yCTaBKM BpeMeHU BO3BpaTa).

1.3.6. Pene wucnonHenusi YPY-3M-C-01 wumMeeT no CpaBHEHUIO C Apyrumu
NCNOSTHEHNAMMN pPaCLUMPEHHbIA AUana3oH KOHTPONMPYEMOWN 4acToThbl, YCTaBOK YacTOTbI
M BpeMeHU cpabaTbiBaHUS U perynupyemMoro Bo3BpaTta, YTO f103BOMSET MCMNonb30oBaTh
ero ons paboTbl B yCTPONCTBaX aBTOMATUKN TMAPOreHepaTopoB:

— B CXeMax «MSArkoro» nycka ruaporeHepaTopoB CrnocoboMCaMOCUHXPOHM3aLMNK;

— B CXxemax nycka 1 3alimTbl CUHXPOHHbIX MMApOoreHepaTopoB, MMEKOLWMX Ha OQHOM Bany
NyCcKOBOW reHepaTtop 4actoton 25 Ny,

— B CXemax aBapuirHON aBTOMATUKM OT Pa3roHHbIX 060pPOTOB.IMAPOTYPOUH.

®PyHKLUMA KOHTpONs OBOPOTOB reHepaTopoB MO KOHTPOSIKO YacTOTbl FeHepupyemoro
HanpspkeHusa peanuadyetcs dyHkumen YAMNB, AYP Ha niobom kaHane.

OcTanbHble  TEXHUYECKME  XapaKTepucTuku  pene  ucnonHenus  YPY-3M-C-01
COOTBETCTBYIOT XapakTepucTnkam mcnonHeHus YPY-3M-C.

1.3.7. Pene ncnonHenuss YPY-3M-C-02 nmeeTt aBa HE3aBUCUMbIX BXOAa HaNpsXKeHus
KOHTPOSIMpyeMOM MO 4acToTe CeTu.

BTopoi Bxo4 MO HanpsKeHWo OT CMeXHonmcekuun «F2» (pes3epBHbIA) CRAYXUT AN
npeaoTBpalleHns HenpaBunbHOW paboTbl  BeICTpogencTeyowmx odvepegen AYP ot
obecToyeHHON ocHOBHOM cekummn (Bxon «F1») n ansa obecneyeHns ganbHenwen padotel AHP
OT pe3epBHON CEKLUMN.

[Mpy NCYE3HOBEHUN UMM CHKEHUW 3HAYEHUS KOHTPONUPYEMOrO Harnps>XeHUsi OCHOBHOW
CeTN HWXEe NMOpPOroBOro 3Ha4YeHusi pesle aBToOMaTUYECKU MepPeKkniovaeTcs ¢ KOHTPOMSA 4acToThl
OT OCHOBHOrO BXO[a Ha KOHTPOMb YacToTbl OT pe3epBHOr0 BXxOAda. YcCTaBka MOPOroBoro
3HayeHus KoHTponupyemoro HanpsbkeHna E1 (40 B vnn 60 B) 3apaetcsa nepeknioyaTenem
«Fl» Ha naHenn  ynpaeneHuUss, TOYHOCTb  OTPabOTKM  MOPOroBOro  3HaYeHUs
HanpsxxeHus (x 4) B.

HwkHun npegen [ONYCTUMOrO 3HAYEHUA HanpshKeHUss KOHTponvpyemon cetn F2,
yCcTaBka HanpskeHus OnokMpoBKW, 3agaetca nepekntoyatenem «F2» (30 B wnun 50 B),
TOYHOCTb OTPaboTKM 3HAYeHus. HanpsbkeHus ©OnokumpoBkn (+ 5) B. Pene KoHTponupyet
(cpaBHMBaeT C 3agaHHbIM 3HAYEHMEM HanpsXKeHUs GIIOKMPOBKM) 3HAYEHME HaMNPSHKEHUST TOM
cetn (F1 wnu F2), KOTOpYyK B AaHHbIA MOMEHT KOHTponupyeT. [1pyn CHMXEHUN 3HaYeHus
HaNpsPKEHUS  KOHTPONMPYEMOW CEeTM  HWKe HanpsbkeHuss OnokupoBkM paboTta pene
6rnokupyetcsa.  Moatomy JycnoBuem  BbINONHEHMA  (YHKUMM  aBTOMaTU4YeCKOro
nepeKknYeHUsA pere Ha KOHTPOSIb YacToThbl € BXxoga «F1» Ha Bxoa «F2» aBnaeTca 3apaHuve
YyCTaBKU HWXHEro) 3Ha4eHUsl HanpskeHusi KoHTponupyemown cetu F1 (noporosoe
3Ha4yeHVe) Bbile YCTAaBKU HMXKHEro 3HayeHUsi HanpsikeHusi KOHTponupyemou cetu F2
(HanpskeHne, 61T0KNPOBKN).

WMckniovaetesa /. noxHoe cpabaTtbiBaHWe KaHanoB pene npu  aBTOMaTU4ECKOM
NepeknioyYeHnn  (PYHKUMMA KOHTPOSi Ha BTOPOM pe3epBHbI  BXO4 KOHTPOSIMPYEeMOro
HanpsbkeHusl, a Takke MpuM aBTOMATUYECKOM MEPEKMOYEHUN Ha OCHOBHOM BXO4 Mpu
BOCCTaHOBMEHUN HAMPsSXKeHUSA Ha HeM (BblLLe 3a1aHHOIo NOPOroBOro 3Ha4YEeHUS).

Mpn aBTOMATMYECKOM MEepeKnoYeHnn QYHKUMM KOHTPONS Ha pe3epBHbIn  BXO4
KOHTPOSIMPYEMOrO HanpsXXeHusi perie opMupyeT ranbBaHUY4EeCKN pa3BA3aHHbIN AUCKPETHbIN
curHan ABP, koTopbin BblgaeTcs KoHTakTamu BbixogHoro pene ABP. CurHan ABP cHumaeTtcs
nocrie aBTOMATMYECKOro MepeKNioYeHnss Ha OCHOBHOW BXO4 MNpW  BOCCTaHOBMEHUU
HanpsbkeHus Ha Hem. CurHan ABP BbIBOOMTCA Ha KOHTaKTbl KNEMMHUKa pene v MOXeT
MCNonb30BaTbCH YCTPOMCTBAMM aBTOMATUKKU, CUrHanNn3aumm n ynpassieHus.
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DyHKLMA aBTOMATUYECKOro nepeknoveHns obecneymBaeT aBTOMaTUYECKYHO 3aOepXKKy
NO BPEMEHMU:

— NPV MNEepeknioYeHnn Ha pe3epBHyD CeTb Ans OoTpaboTkM 3awuTon aBapUNHOMN
cuTyauun, B pesynbTaTte KOTOPOW W MPOM3OLUNIO CHUMXEHUE YPOBHSA KOHTPONMPYEMOro
HanNpPs»XeHUs OCHOBHOTO BX0Aa;

- npu obpaTHOM nepeknioYeHn C pPe3epBHON CEeTM Ha OCHOBHYHO CeTb, Mpu
BOCCTAHOBMEHNUN OCHOBHOW CeTW, AN OTPaboTKM aBTOMATUKOW BOCCTAHOBMEHUSA YPOBHSA
HanpsH»XeHUsi OCHOBHOW CETH.

MapameTpbl pene wucnonHeHuss YPY-3M-C-02, cBsidaHHble C BbINOSIHEHWEM perne
PYHKUMN aBTOMATUYECKOrO MEPEKITIOYEHNA KOHTPOS YacTOTbl C OCHOBHOW,.CETU (CeKummn) Ha
pe3epBHY0 ceTb (CeKkuM) M aBTOMaTMYeCKOro BO3BpaTa Ha OCHOBHYIO 'C€eTb, Npu ee
BOCCTaHOBMNEHUN, NpuBeAeHbl B Tabnuue 4.

Tabnuua 4 — NapameTpbl PYHKLMM aBTOMATUYECKOTO NepeKmtYeHNs

HanmeHoBaHue napameTpa 3Ha4veHne
MoporoBoe 3Ha4yeHue koHTponupyemoro Hanpsbkenus (Up) Ha, ocHoBHOM
Bxoge «F1», B 40, 60
Bpema 3agepXkm Ha KOHTpPONnb YacTtoTbl (Tz) nNpu/ aBTOMaTUYECKOM
nepeksityYyeHnm BXogos, C 0,25, He bonee

BpemMa OTKMYEeHUss OT OCHOBHOro Bxoda «F1» (T1*) mpu . CHUXeHUU
3HayYeHnsa KOHTposnmpyemoro HanpskeHua Ug; Ha,OCHOBHOM Bxoge «F1»

CKaykoM™*, ¢ 0,2, He Bornee
Bpemsa oTknto4eHnsa ot pesepBHOro Bxoga «F2»(T2);-C 0,2, He BGonee
KoMmmyTaumoHHas cnocobHOCTb KOHTAKTOB BbIXOAHOro pene ABP npu Toke

Harpysku:

- nepemeHHoro Toka ot 0,1 no 1,5A, B oT 12 pno 230

- noctosAHHoro Toka ot 0,1 0o 0,5A, B

KoMMyTauUMOHHbIN pecypc BbIXOOHbIX/KOHTAKTOB pene ABP (obLiee vncno
LUMKNOB KOMMYyTaLmMi), cpabaTbiBaHWiA 10°, He MeHee
MpumevaHus:

* - meeTca 3aBUCUMOCTb Bpemenu oTkmodeHus Ty ot pasHuubl (AU = Up — Ugy) mexay
3Ha4YeHMEeM MOPOroBOro HaMNpPsXKEHMS W 8HAYEHNEM KOHTPONMPYEMOrO HanpPs>KeHUs1 Ha BXO4e
«F1». Bpemsi oTknioyeHus T, yBenuumsaetcs Ao 1 ¢ npy ymeHbleHnn pasHuubl AU go 1 B.

** - Topg CHWKEHUEM 3HAYEHUSI HAMPSHKEHMS KOHTPONMPYEMOM ceTh F1 ckaykoM NMoHUMaeTcs

MFHOBEHHOE W3MEHEHME 3HAYEHNUst, HaNpPsPKEHUS KOHTponupyemon cetm F1 go 3HayveHus
MeHbLUe noporosoro (B. Tom 4ncne o 0 B).

Onarpamma paboThbl pene npn n3aMeHeHUn HanpsXKeHUst OCHOBHOW KOHTPONMPYyEeMOKN CeTH
(Bxoq «F1») npuBeaeHa Ha pucyHke 1.

Pene MoXeT, npMMeHsaTbCa M gns paboTbl TONMbKO OT O4HOM ceTM (OCHOBHOW WK
pe3epBHON), Npu 3TOM. pene ¢yHKUnoHupyeT kak pene YPY-3M-C. Pene, He3aBucumo oOT
TOro, K KakOMy BXO4Y KOHTPOSIMPYEMOrO HanpsKeHUs MOAKMNIYEHO, MMeeT TexHU4eckue
XapaKTepUCTUKM 1 QyHKUMOHaNbHble BO3MOXHOCTK perne YPY-3M-C.

OcHoBHble BapunaHTbl npuMeHeHna pene YPY-3M-C-02 npuBegeHs! B npuioxenun [.
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F1 — OCHOBHas KOHTponupyemasi ceTb;
F2 — pesepBHasa KoHTpornupyemas ceTb (3HadeHne Ur,>Ur; 6rokuposku);
ABP - auckpeTtHbin curHan ABP;
T, — BpPEMSI OTKITIOYEHUA OT OCHOBHOMO BXoda «F1» nocne QOCTUMXEHUSA 3HA4YeHUs

Ur1<UEr1 nopozosozo, BO BPEMSI KOTOPOro OCYLLECTBRSAETCA KOHTPOsb 4acTOTbl OCHOBHOIO
BX0Oa, MO WCTEYEHWE BPEMEHM OTKI4YeHna T, npoucxoauT cObpoc cpaboTaHHbIX
BbIXOOHbIX perne KaHanoB W nepeknoyeHue (OYHKUUM KOHTPONS Ha pes3epBHbLIN BXOA,
dopmupyeTtcsa curHan ABP;

T, — BpeMs OTKNIYEHUs OT pe3epBHOromBXoaa «F2» nocrne AoCTUXKEHUs1 3Ha4YeHUs
Ur12Ue1 nopozosozo, BO BPEMSI KOTOPOrO OCYLLECTBSAETCH KOHTPOSb YacTOThl PE3ePBHOro
BX0Oa, MO WUCTEeYEeHWEe BPEeMEeHM OTKIoYeHna T, npoucxoauT cbpoc cpaboTaHHbIX
BbIXOOHbIX perie KaHaroB U nepekmndeHne (OyHKUMN KOHTPONsS Ha BOCCTaHOBMEHHbIN
OCHOBHOM BXxof, cHUMmaeTcs curHan ABP,

Ts — BpeMda 3afepXKM Ha  BbINOMHEHWEe (YHKUMM KOHTPOMS 4acToTbl (npu
nepeknio4YeHnn ¢ ogHoroBxoaa Ha Apyron). KoHTponb 4acToTbl OTCYTCTBYET.

PucyHok 1 — [lnarpamma paboTblpene npn M3MeHEeHNN HaNPsPKEHNS OCHOBHOW
KOHTPONUpyemMon ceTu

1.4. KOHCTpYKTMBHOE UCMONMHEHNE
1.4.1. NabapuTHble, YCTAHOBOYHbIE W MNPUCOEOMHUTENbHbIE pa3Mepbl  pene
npusegeHbl B NpunoxeHnmA (pucyHok A.1).
1.4.2. TlogknoveHne perne B cxemy aBTOMaTUKM MPOU3BOOUTCA Yepes3 KOHTaKTHYH
KONoAKy nepenHero ApMcoeanHeHNa 1 KneMMHUK (npunoxexve b).

KOHTaKTbl BbIXOAHbIX pefie KaHanoB BblBEAEHbl Ha KOHTAKTHYK KONOAKY, KOHTaKTbl
BbIxogHoro penie ABP - Ha KNeMMHUK.

Llenn koHTponupyemon cetn (Bxoa F), onepaTtuBHoOro nutanma (Bxog Uon), curHan
BHelHero cbpoca (Bxog CBP) nogknioyarTca K CbEMHOM YacTU KNEMMHUKA Nog 3aXKUMHbIE
BUHTHl. CbemMHass YacTb KAeMMHWKA nMpuv  MOACOEAMHEHUM K pene  dukcupyeTcs
HeBbINagamoLWwUMN BUHTaAMMU.

MogkntoyeHue BHeLWHUX Lenen K pene npueeaeHo Ha pucyHkax A.2, A.3.

1.4.3. Bxog Hanps>keHns KOHTPONMPYEeMOW CeTu ranbBaHMYeCKu pasBs3aH oT
ornepaTuUBHOroO NUTaHUS perne.

B ucnonHenun YPY-3M-C-02 Bxoabl HanpsXXeHUN KOHTporvpyemon ceTtu (Bxoabl F1 u
F2) ranbBaHn4eckn pasBsidaHbl Mexay cobor M OT BCEX BHELIHWUX Lenewn, NoaknovaemMbiX K
perne. Kaxabii BXo4 KOHTPONMpYeEMOW ceTu O0SDKeH nogkroyaTbes K TH cBoen cekumn.

1.4.4. OnepaTnBHOE HanpsikeHue, He3aBUCMMO OT TOro, MEpPEeMEHHOe OHO Wnun
NOCTOSIHHOE, MoJdaeTcs Ha OAHM W Te Xe kKnemMmbl. [MonApHOCTbL noAakn4YeHUus
NOCTOSIHHOIO ONepaTUBHOIO HaNpPsKeHUA K perie He UMeeT 3HaYeHUs.
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BHyTpeHHMEe UCTOYHUKN BTOPUYHOIO NUTAHNA perne He UMEIOT rarilbBaHMYeCKOW pa3BA3Kn
C nogaBaeMblM Ha pene ornepatMBHbLIM HanpsXeHuem. BHyTpeHHue MCTOYHWKN BTOPUYHOIO
NMATAHUA WUMEKT EMKOCTHYI0 CBS3b C MOAKMNI0YaeMbiM K pefie KOHTYpOM 3a3eMIieHus
(nogasnsowme pUNbTPbl UMMYNbCHBIX MOMEX).

B pene Ha Bxoge onepaTMBHOINO NUTaHUSA UMeeTCA (PUITbTP C €MKOCTHOW CBSA3bIO C
NOAKMIOYEHHbIM K pene KOHTYpoM 3asemreHus (nogasnswowme unbTpbl NPOAONbHbLIX U
nonepeYvHbIX NoMex).

1.4.5. Tpn HeucnpaBHOCTU pene UM npu OTCYTCTBMU ONepaTUBHOIO NMUTaHUA pere
BblaaeTcs curHan «HeucnpaBHOCTb» (BbIxogHoe pene "HUY).

BHEWHMM MOHTaXXOM Ha KOHTakTHOW KOMnogke perie MOXHO obecneyutb OroKMpOBKY
cpabaTbiBaHUA KOHTaKTOB BbIXOAHbIX pene KaHamnoB (MM KaHana) npu HamMyun curHana
"HeucnpasHocTb". [NpuMmepbl NpUMeHeHUs NpuBeLeHbl B NPUNoxXeHunB.

1.4.6. CurHan "BHewHun cbpoc" gns cbpoca Bcex cpaboTaHHbIX "BbIXOAHbLIX perne
KaHanoB nogaeTcs Ha KOHTakTbl CBP 3aMblkaHMEM BHELLHUX "CyXUXIKOHTaKTOB". [loCTOsAHHOE
HanpsbkeHue (He 6onee 11 B) ona onpoca Hanu4uMs 3amblKaHUA "CyXnUX KOHTaKTOB" BblaaeTca
OT BHYTPEHHEro UCTOYHMKa pere, ranbBaHUYecKu pa3BA3aHHOrNo OT BCEX OCTallbHbIX Lienewn
pene. Mpn 3aMblkaHUN CyXMX KOHTAKTOB 4epe3 HUX NpoTekaeT Tok He Gonee 7,5 MA. [Mpun
CHATUN C pene KOHTPONMMpyeMoW CeTu HanpshkeHuesd onpoca OTCYTCTBYyeT, T.e. CcurHan
«BHewwHW cbpoc» He OEeNCTBYET Ha pene.

OucTaHuMoHHO nNO kKaHanam ynpaBneHust curHan «BHewHun cBpoc»  OoSmKeH
NMPUHUMATBLCHA Ha NPOMEXYTOYHOE perne, KOTOPOEe CBOMMU «CYXUMMU KOHTaKTamMu» MOAKMHOYEHO
K KoHTakTam CBP pene.

CurHan «BHewHun cOpOC» MOXET WCNONb30BaTbCH OMCNETYEPOM MPU «3aBUCAHUM
4acTOTbI» 3HEProCUCTEMBI.

[OwvckpeTHbI curHan «BHewHun cbpoc» MOXHO Mcrnonb3oBaTh AnA 6rOKMpoBKM paboTbl
pene no ynpaenslWMM CUrHanam oT OPYIMX YCTPOMCTB (3anpeT KOHTponsd 4acTtoTbl). Ha
BpeMsa Hannumsa curHana «BHewHunn copoc» pabotarpene 6nokmpyetcs.

1.5. Yctponctso n pabota
1.5.1. O6wmn npuHumMn paboTblpene

dyHKUMOHaNbHasa cxema pene npusegeHa Ha pucyHke A.4.

Pene coctonTt 13 cnefyowmx OCHOBHbIX y3/10B:

- nnarta ncrovHukos nutaHusa (MAR);

— nnata BbiIxoAaHbIx pene ([1PH);

— nnata vHaukauum u ynpaeneHus (MAYC).

WcnonHeHne pene “YPY-3M-C-02 wumeeT aBTOHOMHbIA y3en aBTOMaTU4YECKOro
nepekntodeHnss (B coctaBe mnatbl NPH). Y3en aBTomMaTtudeckoro nepekroveHus Benet
HenpepbIBHbIA KOHTPOSb 3HAYEHUST HaNPs>KeHUst OCHOBHOW KOHTPONUpyemMomn cetn «F1» u npu
CHWXEHUM €ero HMXe MOPOroBOro OCYLECTBNAET MepeknioyeHne perie Ha BXOA pe3epBHOM
KOHTponuMpyemon “ cetm «F2». C BbIxoga y3na aBTOMaTUYECKOro MepeknioyeHus
NoAKItoYeHHas Kypene KoHTponupyemas ceTb MOCTynaeT Ha y3en rarbBaHU4YeCcKon pasBs3Ku
nnatbl ICTOYHMKOB AUTaHUs. CBA3M y3na aBTOMaTUYECKOro NepeKritioyeHns ¢ ApyrmMun ysnamm
pere Ha pucyHke A.4 He)nokasaHbl.

Pene He coaoepXuT peryrimpoBOYHbIX U NOACTPOEYHbIX 3/IEMEHTOB.

Pene coaepxuT Tpyn He3aBUCUMbIX pere 4YacToTbl (kaHanbl 1, 2, 3) ¢ ycTaBkaMun 4acToTbl
M BpemeHn cpabaTbiBaHMss M perynupyeMoro Bo3BpaTta, YCTaBKaMu  CKOPOCTU
CHWXEHUS/NOBbILLEHNSA YacTOThbl HA KaXXOoM KaHane.

dyHKUMOHarbHaa cxeMa OHOro KaHana pere rnpvsefeHa Ha pUCyHkKe 2.
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AYPC FCpaﬁaT. F303Bp_ BPEMH CCY

Eccy| F € Fyer F>Fycr t 2 tycr F 2 Fycr
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Fuzm.| AYPI | Fcpabar. Feoaep. Bpems BbixogHoe B

AUPII| F < Fycr F>FycT t = tyer pene

YABP

YaoA I |

UANB| FcpabBar. Feo3Ep. Bpems

Aonu| F 2 Fyer F<Fyct t 2 tyer
. Yol

PucyHok 2 — ®yHKUMOHanNbHas cxema KaHana perne

KoHTponupyemas cetb (F) siBnsieTtca obwen Ang-Bcex,TpeX KaHamnoB. 3HayeHue
4YaCTOTbl KOHTPONUPYEMOW CETUM HeNpepbiBHO MHAOMUMPYETCA. Ha gucnnee abcontoTHOM
BENNYMHON B MOMEHT BbiBOAA 1 0bHOoBNsieTcs Kaxable 0,5 .

Mpu oTCcyTCTBUU Ha BXOAE perie HanpshiKeHUs CeTh, KOHTPONMPYEeMOW 4acToTbl Unu
npu 3Ha4YeHUU HanpsikeHust KOHTponupyemon cetu Humxe 30 B (50 B) (ana ucnonHeHus
YPY-3M-C-02 npn HanpsbkeHUn KOHTPONMpyemon ¢eTn Ha Bxoae «F1» Huke 40 B (60 B) n
OAHOBPEMEHHOM OTCYTCTBUU, Unn cHmxeHun Hwxke 30 B, (50 B), HanpskeHus Ha Bxoae «F2»
pe3epBHON KOHTPONUPYeMOKn CeTn), a Takke APU BbIXOAE TeKyLiel 4acToTbl 3a AMana3oH
KOHTPOJSIMPYEeMOM 30HbI Ha AUCNIee UHOULMPYIOTCA <MUraroLwme» Hynu.

O6wmnm ona Bcex Tpex KaHanoB sIBNSeTca Takke curHan «BHewHun copoc», no aTomy
curHany Bce TpW KaHana npuMBOOATCA B UMEXOAHOE COCTOsiHMEe, a cpaboTaBluve BbIXOOHbIE
pene KaHanoB pa3MblKaloT CBOW KOHTaKTLI, MPU 3TOM curHan "HeucnpaBHOCTb" He BblaaeTcs,
a Ha gucnnee WHAMUMPYKTCS «MUramLlme» Hynu. KOHTponb 4YacToTbl BEAETCA C MOMEHTa
CHATUSA curHana «BHewHun cbpoc,

B ucxogHoe coctosiHue kadansl (1, 2;,3) MOXHO NPUBECTU CHATMEM UM Mocrieayrouien
nogadven onepaTtMBHOIO NUTaAHUA pene, Unn Haxxatuem kHornkn CBP Ha naHenu ynpaBneHunsa u
nHgukaumn. MNpu aTom Bblgaetcs.curHan, «HeuncnpasHocTb». Ha Bpema Haxatna kHonkn CBP
CBETUTCHA KpacHbiM LBeToM vHAukatop BKIl, gpyraa vwHavkauua Ha naHenu ynpasneHus u
MHOMKaLUMN OTCYTCTBYET.

B npouecce paboTel CBETOAMOAHAS MHAMKALMA KaHANoB «1», «2», «3» Ha naHenu
yrnpasneHusa 1 nHamkauumn oTobpaxaeTt COCTOsIHME Kaxaoro kaHana (3axsaT yCTaBKWM 4acToTbl
ero cpabaTbiBaHUA/ UM BO3BpaTa - 3efieHbIM LBETOM Ha nepuog YCTaBKM BPEMEHW,
cpabaTtbiBaHMe BBIXOAHOrO perne kaHana - KpacHbiM LBeToM). A npu nNpocMoTpe unu
pefakTMpOBaHUWM MHOMUMPYET Has3HavyeHue COOTBETCTBYHLWEN ycTaBku cornacHo 1.5.4, 1.5.5
HacToswero P3.

CBeyeHve 3eneHbiM uBeToM uHaukaTopa BKJIl Ha y3ne wHOoukaumm pene
CBMAETENbCTBYET O HaNU4MM (Nnogadve) onepaTtMBHOIO NUTaAHUSA pene, CBeYEeHUe ero KpacHbIM
LUBETOM — O BbiJaye pene curHana HeucrnpaBHOCTU «HencnpaBHOCTb» (BbixogHoe pene «HW»
3aMblKaeT CBOW KOHTaKkTbl). YCrnoBusa Bbldayn curHana «HeucnpaBHOCTb» npuBedeHbl B 1.2
HacTosiwero P3.

B MoOMeHT nogaum wn CcHATUA onepaTtMBHOro nutaHua pene wuHaukatop BKIl
KpaTKOBPEMEHHO CBETUTCA KpacCHbIM LIBETOM, CUTHanNn3npysa o HopmarnbHon paboTe pene.

Mpy nogaye Ha perne onepaTUBHONO NUTaHUSA (HanMune KOHTPONUPYEMOrO HanpsKeHus
o6sa3aTenbHO), UM Nocrne Haxatus u oTnyckaHus kHonku CBP Ha naHenu ynpaBneHus u
NHOMKaUMM, CBETOAMO KaHana, Ha KoTopoM 3agaHbl oyHkumna AHP1 ¢ BCCH, nnn dyHKums
koHTpona CCH, unn dyHkumsa koHTpona CIY BeigaeT B TedeHne 10 ¢ nHaukauuo 3agaHHOW
Ha 3TOM KaHane QYHKUMM — OBOMHOW 3efeHbln Npobrieck, KpacHO-3erneHbi npobneck,
3eeHOo-KpacHbI NPoGeck COOTBETCTBEHHO (€CNM KaHan B AaHHbIA MOMEHT He HaxoauTcs B
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COCTOSAAHMM 3axBaTa unm oTpaboTkun yctaBku YacToTbl). [Mpu 3agaHnm oyHkumin AYP unn YATB
NHONKaLUN BbINOMHAEMOW (PYHKUMW HeT. YCrnoBusa 3agaHnsa yHKUMM yCTaBKaMn U MHANKaLmMS
cBeToguoda KaHarna, B 3aBUCMMOCTW OT 3aJaHHOM Ha KaHane QYyHKUMW, npueBefeHbl B

Tabnuue 5.

Tabnuua 5 - TpeboBaHUA K 3HAYEHNAM YCTABOK U MHAMKALMSA BbINOAHAEMON OYHKLNN

YcTaBka MHomkauus 3agaHHOW doyHKLUUK
Brinontnemas CBETOaMOA0M KaHana (1y, 2,3)
dyHKUMA 4YacTOTbl | BPEMEHU | CKOPOCTU Ha NaHenu ynpasneHus
AYP fc £ fB tc#0 L=0,00 Het
YATIB fc > fB tc#0 L=0,00 | Hert
AYP1 c BCCH fc <fB [ tc=20,2cC L>0 [1BonHON 3eneHbinApobieck
yeTblpexabl B TedeHune 10 c nocne
BKITIOYEeHUA Unn HaxkaTtus kHonkn CBP
KoHTponbe CCH fc =fB | tc=20,1c L>0 KpacHo-3eneHbin npobneck
yeTblpexabl B TeyeHue 10 c nocne
BKINHOMEHNA uanHa)katmna kHonkn CBP
KoHTtponb CINY fc >fB | tc=20,1c L>0 3efeHo-KpacHbIn npobneck
yeTblpexabl B TedyeHune 10 ¢ nocne
BKITHOMEHNA N HaxkaTus kHonkn CBP

MpumeyaHus

1 YcraBkm no yactote 3agaloTca B [U, MOy BpeEMEHUM - CeKyHaax, MO CKOPOCTU
CHWXeHus/noBblWeHna YyactoTtbl — [u/c. Hyneeas yctaBka no ckopoctu (L=0,00) 6nokupyet
3agaHune dyHkumni kaHana A4P1 ¢ BCCH, CCH, CI'Y

2 BHUMAHMUE: Ha He3apencTBOBaAaHHOM KaHame pene HeobxoaMmo 3apaTtb OOy
PyHKLMIO CO 3HAYeHUSAIMM YCTaBOK B AWama3oHax, yKasaHHbIX B 1.2.1 HacTosiwero PJ.
PekomeHnayeTcs 3agjaBaTb 3HAYeHUsI YCTaBOK, KOTOpble HE NPUBOAAT K cpabaTbiBaHWUIO
BbIXOAHbIX pene KaHana.

1.5.2. punHUMN ynpaBneHus n nHgukaumm pene

Pa3smelleHne anemMeHTOB yRpaBreHWS M WHOMKAUUW Ha naHenu pene npuBefeHbl Ha
pucyHke A.5.

3agaHve NOCTOSHHOIO URMEMMIAYJSIBCHOTO pexnma paboThbl BbIXOAHbIX pene kaHanos (1,
2, 3), NpocMOTp, 3agjaHve W pedakTUpoBaHME YCTaBOK 4acTOTbl, BPEMEHM WU CKOPOCTU
OCYLLECTBNAETCA 3reMeHIamMu ynpaBrieHUs, PacrnofioXXeHHbIMWU Ha naHenu ynpasneHus u
MHAOMKaUMn pene.

[MaHenb ynpaBneHus nuHOnKaumMm HaxoguTca Nod Npo3payvyHor CbeMHOWN KpbIwKon. [Mpu
CHATOW KPbILIKE KHOMKU «1», «2», «3» ANna NpoCMOTPa YCTaBOK, KHOMKN «>», «+», CBP gnsa
3afaHua yCTaBOK N pexumma paboTbl pene OTKPbITbl Ans OCTyna K HUM nepcoHany,
MMetoLLLeMyY Ha 3TO NpaBo. ChbeMHas Kpbillka UMeeT MeCTo A5 NNoMOnpoBaHus.

KHOMKM «1»).«2»,  «3» npedHasHayeHbl AN MPOCMOTpa Ha aucnnee unu 3agaHusi
YyCTaBOK 4acCTOTbl, 'BPEMEHM U CKOPOCTU Tpex HesaBuCcUMmbIX KaHanos (1, 2, 3,
COOTBETCTBEHHO).

KHonkn “«>», «+», CBP npegHasHayeHbl ANs 3agaHna U peaakTMpoOBaHWSA YCTaBOK
4acTOTbl, BPEMEHW M CKOPOCTU KaXJoro KaHana, 3ajaHusi pexunma BbINoSIHEHUS YCTaBOK perne
(MMNYNbCHOMO UM HEMPEPBLIBHOIO).

KHonka CBP Takke cnyxuT ans yctaHOBKU pere B UCXOOHOEe COCTosAHWe (nepeBon pene
B pabounin pexum).

B ncnonHennn YPY-3M-C-02 ons 3agaHusa yCTaBOK HYXKHUX 3HAYEHUN KOHTPOITMPYEMBbIX
HanpsXeHun Ha Bxoaax «F1», «F2» npegHasHaveHbl nepekntovaTenn «F1», «F2».

Mpn pabote pene pgucnner naHenu ynpaeBneHuss M uHAMKauuMmM obecneymBaeT
WHOMKAUMIO TEeKyLen KOHTPONMpYyeMOW YacToTbl U 3aaHHOIO peXxmnma BbINOSTHEHUS YCTaBOK.
Pexum BbINOMTHEHMA YCTaBOK 3ajaeTCA OQHOBPEMEHHO AN BCeX TPexX KaHarnoB pene.
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1.5.3. lucnnen naHenun ynpasreHUs N NHOuKaumm
HasHayeHne nHomumpyemMblx 3HaKOB Ha gucnnee NpMBeaeHo Ha PUCYHKe 3.

1,2,4,6 -uundpoBoe 3HaA4YEHNE HAaCTOThl NN BPEMEHM
3 - NPU3HaK 4acToTbl, NPU STOM:
- Ha MecTax 1, 2 — necaTku n eanHnubl u;
- Ha MecTax 4, 6 — gecsaTtble n cotble aoanfL.
5 - NpU3HaK yCTaBKK MO BpeMeHU, Npu 3TOM:
- Ha MecTax 1, 2, 4 — cOTHW, OECATKA U eANHULIBI CEKYHA;
- Ha MecTe 6 — fecAaTble JONU CEeKyHABI.
7 - NpU3HaK MMMYJIbCHOIO pexnma paboTbl pene
YcTaBka Nno CKOPOCTMU:
1 - cumBOn Npu3HaKa yctaBku CKOpOCTM "L";
2,4 - pecatku n eguHuubl u/c;
6 - pecatble gonu Nu/c.

PucyHok 3 - HasHayeHune 3HaKeB Ha gucnnee

Mpn wvHOMKaAUUM yCTaBOK Y4acTOTbl, BPEMEHU, CKOPOCTW OAWH U3 pa3psaoB
nHONUMpPYyeMon BenuuuHbl muraeT. Murailowaa unppa os3HadaeT, YTO Ha 3TOM paspsage
Haxo4UTCA Mapkep, U uUudpy I9TOro paspdfa 'MOXHO KOPPEeKTUpoBaTb AN W3MEHEeHUs
BENUYMNHBbI YyCTaBkn. CHATUE Mapkepa (MUraHus) NponcxoauT TOSMbKO NPU MHOMKALMN TeKyLen
KOHTPOSIMPYEMOM YacTOThl.

1.5.4. TlpocmoTp ycTaBokK

Ona pene ob6sA3aTenbHbIM_YCNOBUEM MNPOCMOTPa W 3aAaHUA YCTaBOK, 3afaHus
pexuma pabdoTbl BbIXOAHbIX pPERE. ABMNAETCA HanMune OnepaTUuBHOrO HanpsiKeHUst U
HanpsiXkeHUsi KOHTPOJNMPYEMOMN CEeTH.

MpocmoTp ycTaBOK He BAUAET Ha BbINOSIHEHME KaHanamMm 3aAaHHbIX (PyHKLUUN, T.€.
npy MpoOCMOTPE YCTaBOK BCE YCTaBKM 4acTOTbl, BPEMEHW, CKOpPOCTU, 3afaHHble paHee,
oTpabaTtbiBalOTCA KaXKablvi KaHasoM.

[Mepexon B pexum APOCMOTPa YCTaBOK MPOUCXOOUT NpU KPaTKOBPEMEHHOM HaXXaTuu
OOHOW M3 KHOMOK «1®», «2» UNn «3», NpyM 9TOM cBeToAMoAHas MHOMKAUMA COCTOSIHUSI BCEX
Tpex kaHanoB BrokMpyeTca 1 NepexoauT B COCTOSIHME MHAMKALMM NPOCMOTPa YyCTaBOK OOHOro
BbIOpaHHOro kaHana.

Mo nepBoMy HaXaTMIO KHOMKM KaHana Ha gucnnen BMEeCTO WHOMKaAUMW 3HavyeHUs
KOHTPONUPYEMOW TeKkyllen 4acToTbl BbIBOAUTCA  3Ha4YeHWe YCTaBKM  4acToThbl
cpabaTbiBaHuA kaHanarl, 2 nnn 3 (HOMep KaHana CoOOTBETCTBYET HOMEPY HaXaTon KHOMKW).
Mpwn aTOM CBETOAMOOBLIOPAHHOIO KaHana CBETUTCH KPAaCHbIM LiBETOM.

BTtopoe HaxaTtue 9TOM e KHOMKW BbIBOOUT Ha AUCMNEN 3HAYEHMEe YCTaBKU BpeMeHMU
cpabatbiBaHUA JAaHHOro kaHana. [1lpyM 3TOM COOTBETCTBYIOLWMI AAaHHOMY KaHamny cBeTtoamnon
CBETUTCH 3eNIeHbIM LUBEeTOM.

TpeTbe HaxaTue 3TOW XXe KHOMKM BbIBOOUT Ha OUCMIEN 3HaYeHUe YCTaBKU 4YacToThbl
perynupyemMoro Bo3Bparta [AaHHOro KaHamna, rnpyv 9TOM COOTBETCTBYIOLNA AAHHOMY KaHany
cBeToaMoa MuUraeT KpacHbIM LBeTOM.

YeTBepTOoe HaxaTue 3TOM Xe KHOMKM BbIBOOUT Ha OUCNNend 3HavyeHue YCTaBKU
BpeMeHU BoO3BpaTa [aHHOro KaHana, npu 3TOM COOTBETCTBYHOLLIMA CBETOAMO KaHana
MUraeT 3efIeHbIM LBETOM.
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MAaToe HaxaTune 3TOWN Xe KHOMKW BbIBOAUT Ha AUCMNEN 3HaYeHUe YCTaBKU CKOPOCTMH,
npu 9TOM COOTBETCTBYIOLIMN [aHHOMY KaHany CBETOAMOL YYalleHHO MuraeT KpacCHbIM
LBEeTOM.

LlecTtoe HaxaTue OTOM K€ KHOMKWM BbIBOOUT Ha AuUCNfen 3HayeHue YacToTbl
KOHTPOSNIMPYeMOM CeTU, a CBETOAMOAHAA WHOMKaUuA OToOpaxaeT TeKyllee COCTOsHUe
kaHanoB. Ecnun kaHan B faHHbIK MOMEHT HE HaXOAUTCS B COCTOSIHAM 3axBaTa Unun oTpaboTku
yCTaBKMN YacTOTbl, TO CBETOAMOA KaHana B TedeHne npnbnuantensHo 10 ¢ BblAaeT NHANKaUMIO
3a4aHHON Ha HeM (pyHKumMK (Tabnuua 5).

Mpu npocmoTpe ycTaBOK Hago MPOUTU MOSMHLINM LMK NPOCMaTpMBaeMoro kKaHana,
T.€. BbINTU HA MHAUKALMIO 3HAYEHUSA YaCTOTbl KOHTPONIMPYEeMOMN CeTH.

lMpepBaTb NPOCMOTP YCTaBOK KaHama MOXHO KpaTKOBPEMEHHbIM Ha)KaTuem (Bbibopom)
KHOMKM Opyroro kaHana. Npy aToM HavyHeTCcs NPOCMOTP YCTABOK HOBOIO KaHWana (HauyuHas c
yCTaBkM 4acToTbl cpabaTbiBaHus). HO mpocMOTp ycTaBoK Hago 06s3aTENbHO 3aBepLUUTb
BbIXO4OM Ha WHAMKALMIO 3HAYEHUS YaCTOTbl KOHTPONMPYEMOWN CETWA.

1.5.5. 3agaHue ycTaBok

Mpn HeobXoOMMOCTM W3MEHUTb 3Ha4YyeHMe YCTaBOK MacTOTbl,. BPEMEHMW, CKOPOCTU
CHWXKEHMSA/MOBbLILLEHNSA YaCTOTbl, KOPPEKLMNIO 3HAYEHUIN HEODXOAUMO APOBOANTL CO CTapLUEro
paspsga nooyepeaHo crnesa Hanpaso (anemMeHTol 1, 2, 4,6 gucnnes).

[Ona n3MeHeHnst 3Ha4YyeHus ycTaBkM HeobXoOMMO HaKaTb, KHOMKY COOTBETCTBYHOLLENO
kaHana («1», «2» unu «3»). [locnegoBaTenbHO HaXUMas HA [aHHbIE KHOMKW, Kak npw
NPOCMOTPE 3Ha4eHuU YCTaBOK, HEOOXOOUMMO OCTaHOBUTBECH Ha TOW YCTaBKe, 3HavyeHue
KOTOpOW TpebyeT KoppeKuuu.

lMocne BbiBoga Ha aucnnen Tpebyemon ycTaBKUnKpaTKOBPEMEHHBIM HaXaTMem KHOTMKK
«>» ycTaHoOBUTE Kypcop (Murawwasa undpa)Harumgpe paspsna, 3HavyeHme KOToporo Hago
nameHnTb. llepemelyeHne Kypcopa MPOUCXOAUTIAPU KaXOOM HaXaTuUM KHOMKU «>» criesBa
HanpaBoO B CTOPOHY MMafLlunxX pa3psaoB Ao.nocnedHen undpsl (dnemMeHT 6 akpaHa aucnnes),
a 3aTteM nepexoauT Ha cTapLumin paspsag (aneMeHT LidokpaHa aucnnes).

[Mocne ycTaHOBKM Kypcopa Ha HY»KHOM pa3psige KpaTKOBPEMEHHbIM HaXaTUeM KHOMKM
«+» HeobxogMmo yCcTaHOBUTbL Tpebyeémoe 3HaueHue OaHHOro paspsga ycraeku. smeHeHue
3HayeHus paspsga YCTaBKM MNPOUCXOAUT Ha +1 MO KaXOoOMy HaXaTu KHOMKM «+» (Mo
Bo3pacTatowen): 0, 1, 2,..., 9, 0..[loaToMy, ecnv 3HavyeHne paspsga HOBOM YCTaBKU MeEHbLUEe
paHee 3agaHHOW, TO NocreaoBaTefbHbIM HaXXaTUEM KHOMKM «+» HaLO AOBECTM €€ 3HayeHue
00 «9», 3aTeM, yepe3 «0», 4o Tpebyemoro 3HayeHus. [locne Kaxaoro HaaTus KHOMKM «+»
HeobxoaumMo ybeauTbCsi B MBMEHEHUN KOPPEKTUpPYyeMOM uudpbl (Muralowmn paspsg), T.K.
MOCIe KaXK4oro HaXkaTusi KHOMKM OTebpaykaeMoe 3Ha4YeHNe BENNYMHbI YCTaBKNM aBTOMATUYECKM
3anucbiBaeTCcs B 9HEProHe3aBUCUMYH NamsaTb pene.

YcTaHOBMB TakMMm 0Bpa3oM 3HayeHWe MNepBOro CTapllero KOppekTupyemoro paspsga
yCTaBKn, HEOBXOANMMO NEPENTM KypCOPOM Ha Creaylolmnn U3MeEHsIEMbIN paspsa yCTaBku n
NPON3BECTU KOPPEeKLMI ero 3HayeHus. [lepexogs KypCOpoM crieBa HanpaBo K Kaxaomy
N3MeHsieMOMY pa3psaay, 1 NPON3BOAA KOPPEKLMIO X 3HAYEHUN, yCTaHaBNuBaeTcs Tpebyemoe
3HayeHue ycTaBku.

NMocne pepakTupoBaHUsA MOCredHEN YCTaBKM KaHana HeobXxoaMmo KpaTKOBPEMEHHO
HaxaTb kHonky CBP Ha naHenu ynpaesneHusa n nHankauun ans ukcaumm KaHanom HoOBbIX
3HaYeHUN YCTaBOK /M nepeBoAda pene B paboynm pexum, npy I3TOM Ha gucnrnee
NHOMUMPYETCH 3HAYeHWe 4acToTbl KOHTPONMMPYEMOM CeTu, a CBeToAMoLHas WHAuKauums
oToOpaxaeT CcoCTOsHMe kaHanoB 1, 2, 3. [locne 4Yero MPOCMOTPOM 3Ha4€HUW YCTaBOK
ybeanTbCcsa B NpaBUIIbHOM UX 3afjaHUMN.

Ecnn nocne pepaktMpoBaHWsA YyCTaBOK dopMupyeTcs curHan «HeucnpaBHOCTb»
(vHoukaTtop BKJI1 cBeTuTCcs KpacHbiIM LBETOM) W Ha fgucnnee oTtobpaxaetcsa kof
HencrnpaBHOCTU - «9XXY», TO 3TO O3Ha4aeT, YTo ObiNo 3a4aHO HEKOPPEKTHOE 3HayYeHue
yCTaBKM nNo 4vactote cpabaTtbiBaHMs WM BO3BpaTa OLHOrO M3 KaHanoB. MecTto owmnbku
yKa3blBaeTCH B KOAEe HEUCNPABHOCTH, rae:

— «9» - NpU3HaK aBapunNHOro coobLleHuns;
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— «XX» - Kof OWWnbBKN 3agaHusA ycTaBKkM 4acTtoTbl. «01» - 3HaYeHMe yCTaBKM 4acToTbl
cpabaTbiBaHusa MeHbLie 35,00 Iy (ansa ncnonHennsa YPY-3M-C-02 — meHblie 19,00 ML), «02»
- 3HayeHue yCTaBKM 4YacTOTbl perynupyemoro Bo3Bpata MeHble 35,00 'y (4ns ucnonHeHus
YPY-3M-C-02 — meHbLue 19,00 Mu);

— «Y» - HOMep KaHana, B KOTOPOM YCTaHOBIIEHO HEKOPPEKTHOE 3HA4eHWe YyCTaBKW MO
yacTorTe.

Onsa cHatus curHana «HencnpaBHOCTb» HEOBXOANMMO YCTaHOBUTb KOPPEKTHOE 3HAYEHUne
yCTaBKM 4acToTbl cpabaTtbiBaHMs UM BO3BpaTta, B AManas3oHe YyCTaBOK 4YacTOTbl COrnacHo
1.2.1 HacToduwero P3.

Ecnun npu pegaktmposaHum (M NPOCMOTPE) YCTAaBOK OAHOMO M3 KaHamoeB HaxaTb KHOIMKY
Apyroro kKaHana, TO Ha pgucnnenh 6OyaeT BbiBEOEHO 3HA4YeHWEe NepBOM YCTaBKM BHOBb
BbIOpaHHOro KaHana - yCTaBKkuM 4acToTbl cpabaTbiBaHUS.

TpeboBaHWs K 3HAYEHNSIM YCTaBOK YaCTOTbl, BPEMEHWN, CKOPOCTW ANs 3agaHnsa yHKLMMK,
BbIMOSIHAEMOW KaHanamu pene, npueeaeHsl B Tabnuue 5.

1.5.6. 3agaHue pexnma BbINOSTHEHUS YCTaBOK

CyuwiecTByeT ABa pexuma BbIMOSHEHNSA YCTABOK KaHanamu pene.

[MepBbii peXxumM — HenpepbiBHbIK. [lpn cpabaTbiBaHWk, J1OOOro BbLIXOQHOIO perne
KaHana ero KOHTaKTbl YOepXMBalTCA B 3aMKHYTOM COCTOAHWW OO0 MOMEHTa OTpaboTKu
yCTaBKM 4acTOTbl WU BpPEMEHU perynupyemMoro BO3BpaTa [OAHHOIO KaHana, npu 3ToM
COOTBETCTBYIOLLMIA KaHarny CBETOAMOL CBETUTCSA KpacHbIM LBeTOoM. [Mpu oTpaboTke ycTaBku
BpeMeHM BoO3BpaTa COOTBETCTBYIOLIUW KaHary CBEeTOAMOA "CBETUTCH 3erfieHbiM LUBeTOM, a
nocrne OTnyCKaHUsl KOHTAKTOB BbIXOAHOMO perie kavasna - He CBETUTCS.

Btoponn pexum — wumMmnynbCHbIN. KoHTakTel, cpaboTaBllero BbIXOQHOIMO pene
yaepxuBarTcs B CpabOTaHHOM COCTOSHUWN TJONBKO=B TeyYeHne nATn cekyHa. Ho ecnu B
TeyeHne aTUX NATK cekyHn Bbina oTpaboTaHa yCraBka BO3Bparta Mo 4acTtoTe M BPEMEHWU, TO
KOHTaKTbl BbIXOAHOIO perne oTnyckatTcs [o.oTpaboTke ycTaBku Bo3BpaTta. [Npn BbINONHEHUN
nobbix ¢yHKUMA 00 OTpaboTKM yCTaBOK, BO3Bpara NO 4acTtoTe W BpeMeHM MOBTOpHas
oTpaboTKa ycTaBOK Mo YacToTe N BpeMEHM cpabaTbiBaHUS 3abrnoknpoBaHa.

B oTnuume OT HenpepbiBHOrO pexuma paboTbl, B  MMMYNbCHOM  pexXume
COOTBETCTBYIOLLME CBETOAMOALI NPU CpabaTbiBaHNN BbIXOOHLIX pene npoaosiKatoT CBETUTLCSA
3eneHbIM UBETOM B TeYeHUe BpeMeHu yAepXaHus pene B cpaboTaHHOM cocTosiHuu. [locne
OTMyCKaHUS KOHTaAKTOB BbIXOAHbIX Pefle COOTBETCTBYHOLLME CBETOANOObI FACHYT.

PeXxumMm BbINONMHEeHUA _yCTaBOK. 3aAaeTcs OAHOBPEMEHHO Ansi BceX Tpex
He3aBUCUMbIX KaHaroB pere.

HenpepbIBHbIN pexnm 3agaeTca 0gHOBPEMEHHbIM HaxaTuem KHonok CBP u «+». 3atem
kHonka CBP oTnyckaeTcs, ‘amkHonka «+» ewe yaepXuMBaeTCa B TeYeHMe OAHOW CeKyHAabl, a
noTomMm otnyckaeTtcd. [Npn3HakOM 3a4aHHOro HenpepbiBHOMO peXxunma SBMseTcAa OTCYTCTBUE
TOYKM MHAMKALUUKN 3a 8€TBEPTBIM MHANLMPYEMBIM LIMPPOBLIM 3HAKOM AUCHSIES.

MMnynbCHbIN pexum 3ajaeTcs OQHOBPEMEHHbIM HaxaTtuem KHomnok CBP n «>». 3aTtem
kHonka CBP oTnyckaeTes, a KHoMnka «>» ele yAepXMBaeTCa B TeYeHMe OAHOW CeKyHAabl, a
3aTteMm oTnyckaercs. [Npu3HakoM 3a4aHHOro WMMMYNbCHOMO pexmnma SBMSeTCA MOCTOSHHAasA
MHOMKAUMS  TOYKM . 33 4YeTBEPTbIM  UMAPOBLIM  MHOULMPYEMbIM  3HAKOM  AUCHES.
KpaTkoBpeMeHHO Haxatb kHornky CBP 1 nocne oTnyckaHus KHOMKM y6eanTbCs B Hanuuum
9TOW TOYKU APYU NHOMKALMW 3HAYEHUS TEKYLLIEN YaCTOThl.

Kak npw HemnpepbiBHOM, Tak U MpU MMMNYMbCHOM pPEXMMaXx BbINOSIHEHWUS YCTABOK AJ1S
obecneyeHnsa ycrnoBun cpabaTbiBaHMS BbIXOAHbIX pene Heobxoaumo B ob6sa3aTenbHOM
nopsake 3agaBaTth YCTaBKM YaCTOThbl M BPEMEHW perynmpyemoro Bo3spaTa.

1.6. Anroputmbl paboThl
1.6.1. Anroputm paboTbl npu BbINOMHEHUM OYHKUUK AYP
Anroputm oTpaboTKn yCTaBOK NpW BbIMNOSHEHUN KaHanoM pene gyHkuum AYP nocTtpoeH
no crnegyowemy npuHuuny: He oTpabaTbiBaeTCs anropuTM YCTaBKM BO3BpaTta BbIXOLHOMO
perne kaHana, ecnv 4o 3Toro He oTpaboTtaH anroputMm yctaskm AYP no cpabaTbiBaHWUO 3TOro
Xe pere kaHana.
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Mpn noctynneHun KOHTponupyemom 4actotel «F» B y3en ynpaBneHuss oHa
CpaBHMBAEeTCA C YycTaBkaMu 4YacTtoTbl cpabaTbiBaHusa (fc) kaxgoro ua Tpex (1, 2, 3)
He3aBUCUMMbIX KaHaroB.

Ecnu 3HayeHne KOHTpPONMPYEeMOW 4YacTOTbl PaBHO WMAW MeHblle 3aJaHHOW YCTaBKU
4YacToTbl cpabaTbiBaHNA NPOUCXOANT 3axBaT YCTaBKWU: 3anycKaeTca TauMep YCTaBKU BPEMEHU
cpabaTtbiBaHNA COOTBETCTBYIOLEro KaHana, U Ha yane uHgukauum pene byaoeTt cBeTUTbCSH
3efeHbIM LBETOM CBETOAMOA COOTBETCTBYLWero kaHana (1, 2, unn 3), nHavumpys 3axsat
yCTaBKW.

Ecnn Bpemsi CHWXEHHOW KOHTPONMMPYEMOM 4YacTOTbl pPaBHO WM OGonblue YCTaBKu
BpemeHu cpabaTbiBaHna (tc # 0), TOT e CBeTOAMO[S KaHarna HaudMHaeT CBETUTLCSA KpaCHbIM
LBETOM, NOCKONbKY cpabaTbiBaeT COOTBETCTBYIOLLEE BbIXOQHOE pene, 3ambikas HopMasibHO-
pa3oMkHyTble (H.P.) koHTakTbl. CpaboTaBwun KaHan nepexoauTs.B Pexum OXnaaHus
NOBbILLEHMS YACTOThl 10 YCTaBKM YaCTOTbl BO3BpaTa.

Ecnu BpemMs CHMXEHHOM KOHTPONMPYEMOW YacTOTbl -MEHBbLUE YCTaBKM BpeMeHu
cpabaTtbiBaHUA pene (YacToTa 3a Bpems yCTaBKM BpeMeHu cpabaTbiBaHusi MOBbICUIIACh Bbille
yCTaBKM 4acTOTbl cpabaTbiBaHUS), TO CBETOAMOA NepecTaeT CBETUTLCH 3efeHbIM LBETOM, U
pene nepexoaut B WUCXOOHOE COCTOAHME  TOTOBHOCTU K paboTte(oxmaaHwe CHUXEHUS
KOHTPOSIMPYEMOW HacToThl).

[Mpn NOBbIWEHUN KOHTPOMMPYEMOW YacTOThl OO WAW Bblle 3HAYEHUS] YCTaBKU YacTOTbl
Bo3Bpara (fB), 3anyckaetca TaMmep ycTtaBkuM BpemeHn BodBpaTa/(tB # 0). CBeTogmoq kaHana
Ha4YMHaeT CBETUTbLCS 3efeHbIM LUBETOM, MHANLMPYS pPeXuM 3axBaTa YacToTbl Bo3BpaTa.

Ecnn Bpemsi MOBLILLEHHOW  KOHTPONMPYEMOW 4YacTOTbl PaBHO WNM OOnblUe YCTaBKU
BpemMeHu Bo3BpaTa (iB), TO CBeYeHue cBeToaMOAad, 'COOTBETCTBYIOLEro AaHHOMY KaHany,
npekpawaeTcs, T.K. BbIXOQHOE perne BO3Bpal4aeTcs BMCXO4HOE COCTOsIHME, pa3MblKas CBOU
KOHTaKTbl.

Ecnn BpemMsi NOBbILLEHHON KOHTPOAMUPYEMOW HacTOTbl  MEHbLUe BeNMYMHbl YCTaBKM
BpemMeHu Bo3BpaTa (KOHTponvpyemasa 4actoTa OffTb MOHU3UNAacb HWXKEe YCTaBKM 4acToThbl
BO3BpaTa), TO COOTBETCTBYHOLLEE BbIXOAHOE pefie He BO3BpalLlaeTCa B UCXOOHOE COCTOsIHUE,
OCTaBasiCb B CPAabOTAaHHOM COCTOSIHUWM, OXWOAHWSA NOBbIWEHUSA YacToTbl (NpY HENPEPbIBHOM
peXxume BbINOMHEHUS YCTAaBOK CBETOAMNOA KaHana npoaosnkaeT CBETUTLCA KpaCHbIM LIBETOM).

Anarpamma paboTbl KaHana npu BbIMOSHEHUN yHKUMKM AYP B HENpepbIBHOM pexume
BbINOSIHEHUSA YCTaBOK NpeAcTaBnena.Ha pucyHke A.6.

B wumnynbCcHOM pexume BbINOfAIHEHUS YCTaBOK BbIXOAHOE perne yaepXxuBaeTca B
CpaboTaHHOM COCTOSIHMM TOMBKO B TEYEHWe MATU CeKyHA, M CBeToamon KaHama npuv 9ToM
CBETUTCA 3erieHbIM LBeTOM. YepesdnsaTb CeKyH BbIXOAHOE perie pa3MblkaeT CBOU KOHTaKTbI, U
CcBeToanon COOTBETCTBYIOLIEro, KaHana nepecraetr CBeTUTbCA. Ecnv B TeyeHne aTmx NATU
cekyHA Gbina otpaboTaHa yctaBka Bo3BpaTta Mo 4acToTe M BPEMEHMU, TO KOHTAKTbl BbIXOAHOIO
pene oTnyckalTca No 0TpaboTke ycTaBkM Bo3BpaTta.

1.6.2. Anroputm paboTbl npu BbiNoNHeHUM yHKunm YATMB

Anroputm paboTbl kaHana pene npu BbiNonHeHUM QyHKumMmM YAIB aHanormnyeH
anropuTtMy ero paboTbl Npy BbiNONHeHUM yHKUMn AYP, Tonbko nHamkaumsa n cpabatbiBaHne
BbIXOOHbIX perie KaHnanoB (1, 2, 3) OTHOCATCA K MOBbLILEHWUIO KOHTPONIMPYEMOW 4acToTbl OO0
BEMMNYMHbI YCTaBKM YactoTbl cpabaTtbiBaHna (fc), a He K MOHMXEHMIO, Kak B crniydae AYP.

YcnoBuem oTpaboTkm yctaBok YactoTel YAIMB sBnsietca Hanuvyune npenBapuTeNbHOro
CHUWXEHUSI YaCTOTbl/HWXE YCTaBKM 4acTOTbl BO3BpaTa. OTO UCKMoYaeT cpabaTtbiBaHue pene
npyv Hanuuun cTabunbHOM 4acTOTbl paBHOM MK Bonblue YCTaBKM 4acToTbl cpabaTbiBaHMSA
YAIB, ecnn yactoTa He NoHwxanacb A0 (MM MeHblUe) yCTaBku YacToTbl Bo3BpaTa YAIB
(6e3 y4yeTa ycTaBkM BpPEMEHW BO3BpaTa). TONbKO NpPU HaNMUYUU CHUXKEHUS 4acToThbl
KOHTPOSIMPYEMOW CETU A0 WUNU HWXEe yCTaBkM YacToTbl Bo3dBpaTa (fB) YAIB, kotopasa Oynet
3aHeceHa B nNamATb [OAHHOrO KaHana pene, npoudonger otpaboTka nNpy NOBbILLEHUU
KOHTPOSIMPYEMOWM YacToTbl [0 BENUYMHBI YCTaBKM YacToTbl cpabaTtbiBaHus YAIB B TeyeHue
yCTaBKM BpeMeHn cpabatbiBaHWs (3aMKHYTCS KOHTAKTbl BbIXOOAHOMO pene).

YcnoBreM OTMyCcKaHUs BbIXOAHOIO perie ABNAETCA CHUXEHNE KOHTPONMpYyeMOon 4acToTbl
00 3ajaHHOM YyCcTaBKM 4acToTbl Bo3spata YAIB B TeyeHue ycTaBkM BpeMeHW BO3BpaTa
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(cBeToguoa KaHana Ha BpeMsi 3axBaTa YCTaBKM 4acTOTbl BO3BpaTa CBETUTCH 3efleHbIM
usetoMm). Ecnm Bpemsi CHMXXEHHOW KOHTPONMMPYEeMOW YacTOTbl MEHbLUE BeNUYUHbI YCTaBKM
BpemMeHu Bo3BpaTa (KOHTporiMpyemMas 4actoTa OndATb MOBbICUIIAChb Bbllle YCTaBKWM YacTOThbl
BO3BpaTa), TO COOTBETCTBYHOLLEE BbIXOAHOE perfie He BO3BpalLaeTCa B UCXOOHOE COCTOsIHUE,
ocTaBasicb B CpaboOTaHHOM COCTOSIHUM, OXMAAHUS MOHWKEHUA 4acToTbl (MpY HENPEepbIBHOM
peXxume BbINOMHEHUS YCTaBOK CBETOAMOA KaHana npoaosnkaeT CBETUTLCA KpaCHbIM LIBETOM).

Ounarpamma paboTbl kaHana npu BbiNoNHeHUN yHKumn YATB B HenpepbIBHOM pexume
BbINOSIHEHNSA YCTaBOK NpeAcTaBneHa Ha pucyHke A.7.

B wumMnynbCHOM pexume BbINOMHEHUA YCTaBOK BbIXOAHOE pefie yaepXxuBaeTca B
cpaboTaHHOM COCTOSIHUW TOSMbKO B TeYeHWe NATU cekyHA. Ecnn B Te4eHUe aTux NATU CekyHA
Gbina otpaboTaHa ycTaBka BO3BpaTa Mo 4YacToTe M BPEMEHU, TO KOHTaKTbl BBIXOOHOMO perne
OTnycKaloTcs no oTpaboTke ycTaBky BO3BparTa.

1.6.3. CoBmelleHne pyHkumm YAIB coBmecTHo ¢ ycTtaBkamn A4P Ha ogHoM kaHarne

®PyHKUMA peanu3yeTca C UCMOMb30OBaHWEM MNEepPEeKUAHOroKORTaKTa, BbIXOLHOIMo pere

kaHana. AnroputMm paboTbl aHanormdeH paboTe npu BBINONHEHWW QYyHKUUKM AYP B
HEeMpepbIBHOM peXWUMe BbINOMHEHNA YCTaBoK. [1pyM 9TOM | yCTaBKM |HACTOTbl U BpeMEHU
perynupyemoro Bo3BpaTa AOSMKHbl COOTBETCTBOBATb TpebyembiM ycTaBkam cpabaTbiBaHMS
YAIB. MNpu cpaboTtaHHon yctaBke AYP 3amblikatoTcs FHOPManbHO-Pa3OMKHYThIE KOHTaKTbI
BbIxogHoro pene. lNpu cpabaTtbiBaHmm yctaBkn YAIB -+ 3amblkaldTCs HOpMaribHO-3aMKHYThIE
KOHTaKTbl.

1.6.4. Anroputm paboTbl npu BbinonHeHUM QyHKUMNAYP1 ¢ BCCY

DyYHKUMA BGNOKMPOBKN MO CKOPOCTU CHMXKEHUSHYACTOTbl MOXET ObiTb 3a4aHa Ha nobom
KaHane pene, BbinonHsawowem dpyHkumo AHPL (ons kananos, BbinonHawwmx pyHkumo YATB,
anroputM 6NMOKMPOBKM MO CKOPOCTWU HE NpeyCMOTPeH u He oTpabaTbiBaeTcs).

[ns BbinonHeHus kaHanom dyHkumn AYP1 e BCCY Hapo 3agatb HeHyneBoe 3HayeHue
yCTaBKMU CKOpPOCTW, yCTaBKa 4acToTbl cpabaTbiBaHUSA,A0MKHA OblTb HMXE YCTaBKM 4acTOTbl
BO3BpaTa, yCcTaBka BpeMeHu cpabaTbiBaHUS OOIPKHA ObITb HE MeHee 0,2 C.

Anroputm AYP1 ¢ BCCH BbinosiHAET \BGNOKMPOBKY cpabaTtbiBaHMsi BbIXOQHOrMO pene
kaHana AYP1, ecnu CKOPOCTb CHWXXEHUSI YaCTOTbl B KOHTPONMPYEMOW CETU K OKOHYaHWUIO
yCTaBku BpemeHn cpabaTbiBaHus (tC 2 0,2 C) npeBblwaeT 3Ha4YeHWe YCTaBKU CKOPOCTMW.
lMepexon B CxoQHOE COCTOSAAHME - Nocne OTPaboToK yCTaBoK BO3BpaTa.

Ecnn CKOpOCTb CHWXEHUS YaCTOTbl B KOHTPONMPYEMOMW CETU He NpeBblllaeT yCTaBKy
ckopoctn, To BCCYH He npengTcTByeT . peanu3aumm anroputMma cpabaTbiBaHUsS BbIXOOHOMO
perne no yctraBkam AYP1 (npn oTpaboTke BbIXxogHbIM pene yctaBkm AUP1 ceeTtoamopn kaHana
CBETUTCH KpacHbIM uBeToM). [Mpn Bo3BpaTe cBeTOAMO KaHana OT MOMEeHTa 3axBaTa 4acToThl
BO3BpaTa 1 0o oTpaboTKM yCTaBkyM BpeMeHu Bo3BpaTta byaeT CBETUTLCS 3eMeHbIM LIBETOM.

Anarpamma paboTbl kaHana npu BeinoniHeHun yHkummn AYP1 ¢ BCCY B HenpepbIBHOM
pexxume BbINOMHEHUs YCTaBOK NpeacTaBrieHa Ha pucyHke A.8.

PyHKUMA ONOKMPOBKM MO CKOPOCTM CHWXKEHWA 4acToTbl MOXeT OblTb 3agaHa U
KOCBEHHbIM CNOCOOOM Ha AO6OM (OCHOBHOM) KaHane pene, BbinonHaowem yHkunio AYP1
C Mcnonb3oBaHUeM Apyroro (BcnomoraTenbHOro) kaHana (npunoxexHve B HacTtoswero P3).

MeToguka pacyeta yctaBok CCYH n peanusaumm Ha perne KOMMNIeKCcHoro gybnmpyrouwero
pencteus A4P1 — AYPC npuseneHa B npunoxeHuu I

1.6.5. Anroputm paboTbl npu BbiNonHeHUn yHkumn YABP

Ons BoinonHedns dyHkunmn YABP Ha TOC wucnonb3yetcs anroputm paboTbl pene,
COOTBETCTBYHOLLMI BbINONHEHN0 yHKumnmM AYP, yTo obecneynBaer:

— YCKOpPEHHbI Habop Harpyskm Ha rugporeHepatopax (IT), umerowmx pesepBHYH
MOLLHOCTb;

— aBTOMaTUYeCKUn NepeBOf B reHepaToOpHbIN PeXuM arperatos, paboTatLlmx B pexume
CMHXPOHHOIO KOMMNeHcaTopa;

— aBTOMAaTMYECKUA YaCTOTHbIN NYCK pe3epBHbIX rmapoarperatos ([A);

— oTknoyeHne A rmgpoakkymynupyowmx anektpoctaHumn (FTA3C), paboTaBwmx B
HaCOCHOM pexunme.
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1.6.6. Anroputm paboTbl npu BeinonHeHun yHkunn JAPC, AHPC n AOCH

KocBeHHbIN MeTo uamepeHus CCY 3akntovaeTcs B U3SMEPEHNN YaCcTOThbl OT 3a4aHHOM
yCTaBKM 4acTOTbl Nycka (paBHOM UMW Bbille YCTaBOK BepxHUX oyvepenen AYP1L) Ha nepBom
(OCHOBHOM) KaHane pene OO KOHEYHOW YCTaBKM 4acTOTbl Ha BTOPOM (BCMOMOraTerbHOM)
KaHane pene 3a 3agaHHoe Bpems cpabatbiBaHus (NpunoxeHue B).

B ocrtanbHoM anroputm paboTtbl npu BbinonHeHun dyHkumn OAPC, AYPC n AOCH
aHarormyeH anroputmy BbinonHeHs dyHKunn AYP.

B pene npegycmoTtpeHa pyHKUUA HenocpencTBeHHOro KoHtpona CCY Ha ogHowm
kaHane. Npn atom namepeHne CCH npomsBoanTCca KaHanom perie HenpepbIBHO, HO, TaK Kak
dyHKkumna CCH coBMmelleHa C (PyHKUMEN CHUXEHUSA YaCTOTbl, TONMbKO NPW CHYKEHUU TEKYLLEN
4YacToTbl A0 WU HWXKe YCTaBKM 4acTtoTbl cpabaTtbiBaHWsa (4acToTbl RyCKa). NMPOUCXOAUT
CpaBHeHue Tekyllero 3HadeHns CCYH co 3HayeHneM ycTaBKku No CKOPOGTHU.

Ecnu 3HaveHune Tekywen CCH ByaeT MeHblUe 3Ha4YeHUst yCTaBKUIAO CKOPOCTU, TO KaHan
ByneT npogomkaTtb cpaBHeHue Tekywen CCY co 3HayeHMeM ycTaBKu,NoO CKOPOCTW, NP 3TOM
BbIXOAHOE perne KaHana He cpabatbiBaeT. Ecnn 3HaveHne Tekywen CCH GyneTt paBHO unu
Bonblle 3Ha4YeHNsa yCTaBKu MO CKOPOCTM (B TEYEHME BCErO BPEMEHU yCTaBkM cpabaTbiBaHNS),
npoucxoguTt cpabaTbiBaHMe BbixogHoro perne. Ecnm Tekywas, CCY B TeyeHne ycTaBKku
BpeMeHn cpabaTbiBaHWUs CTAHET MEHbLLUE YCTaBKM CKOPOLTU, TO pefne nepexoauT B COCTOSHUE
oxugaHusa Tekywen CCH pasHon wmnu 6onblue ycTaBkM MO CKOPOCTU, U BbIXOQHOE pene
kKaHana He cpabartbiBaeT. [Npn nocnegyowem ysenudeHnn tekyulen CCH no 3HadeHunsa (Mnu
Bonblue) yCcTaBKkM NO CKOPOCTU, U HannumMm ee B TeYeHne YCTaBKM BpeMeHn cpabaTtbiBaHus,
npovcxoauT cpabaTtbiBaHWe BbIXOAHOINO perne kaHana.

OTnyckaHne BbLIXOAHOIO perie npoucXoauT fApU MNPEBbIWEHUUM TeKylWen YacToTbl
3Ha4yeHus YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs ycTaBku BpeMeH BO3BpaTa).

Onarpamma paboTbl kaHana npy BbINOAHEHUM DYHKLMW HEMOCPEACTBEHHOrO KOHTPONSA
CC4 B HenpepbIBHOM pexnme BbINOSTHEHUS,. YCTaBOK ApeAcTaBneHa Ha pucyHke A.9.

1.6.7. Anroputm paboTbl Npu BbINOAHEHUA GYHKUMIA YOA

BeicTpogenctene n HagexHOCTb pene’ No3BONAT BbIMOMHATL MNOATOTOBKY CXEMbl
BblgeneHnss cbanaHCMpOBaHHOIO JpavioHa .M ero OTAefnieHMe OT  3HEeprocucTembl
HenocpeacTBEHHO B MECTax pacrnofiOKEHUS BbIKNoYaTenen npucoeanHeHnn noactaHummn (6es
NPUMEHEHNSA KaHaroB TENEOTKMIYEHNS).

Anroputm paboTbl nNpu  BbIROMHEHUN yHKUuMn YLOA COOTBETCTBYET anroputmy
BbINONHEHNA pyHKumn AYP.

1.6.8. Anroputm paboThl NpY BbINOAHEHNN OYHKLMIA 3aLLNTbI FeHepPaToOpPOB

Anroputm paboTbl pene npuyBbINOAHEHUM DYHKLMI 3alinTbl reHepaTopoB (B Criyvasx
aBapUNHOro HeJONYCTUMOrO MOBLILLEHNSA YACTOTbI) aHanNorM4yeH anroputmy paboTsl perne npu
BbliNosIHeHUN pyHkumin YAFIB ¢ MrHMManbHbIMKM yCTaBKamMn BpeMeHN cpabaTbiBaHuWS.

[na orpaHMyeHns NOBBILEHWS YaCcTOThl BKIKOYEHNEM HArpy3kuM Ha KaHanax penie MOoXHo
3agaBatb pyHkumo YAIB c makcumanbHbiMM ycTaBkamu 4vactoTtbl (50 L) u BpemeHn wu
perynupyembiMun yctaBkamu Bo3Bpara.

1.6.9. AnroputMm paboTbl npu BoinonHeHun gyHkuun YAMNBC n AOMNY

KocBeHHbIN MeToA namepeHus CIMY 3aknovaeTca B naMepeHun pasHoCTU 4acToTbl OT
3alaHHOW YyCTaBKW YaCTOTbl NMycka Ha nepBoM (OCHOBHOM) KaHare perie 4O KOHEYHOW YCTaBKu
4YacToTbl HAa BTOPOM (BCnomoraTtenbHOM) KaHane perne 3a 3agjaHHoe Bpemsi cpabaTtbiBaHWUSA
(npunoxeHune B):

B ocrtanbHOM anroputm paboTbl npu BbinonHeHun dyHkuun YAMNBC un AOMY
aHarnorn4yeH anroputmy BbinonHeHna pyHkuunm YATB.

B pene npegoycmotpeHa ¢pyHKUUA HenocpeAcTBeHHOro koHtponss CMY Ha ogHowm
nodom kaHane. MNMpn atom namepenne CIY npounsBoanTca kaHanom pene HernpepbiBHO, HO
Tak kak dyHkuma CIIY coBmeweHa € @QyHKUMEN MOBbIWEHUS 4YacToTbl, TOMbLKO Mpwu
MOBbILWEHUM TeKylleh 4acToTbl OO MMM Bbllle YCTaBKM 4YacToTbl cpabaTbiBaHUA (4acToThl
nycka) nponcxoguT cpaBHeHne 3HadvyeHus Tekywen ClY co 3HayeHnem ycTaBKku MO CKOPOCTMU.
Ecnn 3HadveHne Tekywen CIMY GyaeT MeHblle 3HAYEHUS yCTaBKM MO CKOPOCTW, TO KaHan
OyneTt npogomkatb cpaBHeHue Tekywen CIMY co 3HayeHmeM ycTaBku MO CKOPOCTU, NPU 3TOM
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BbIXOAHOE perne KaHana He cpabatbiBaeT. Ecnn 3HadeHne Tekywen CIMY 6ygeTt paBHO unu
Bonblle 3Ha4YeHNa yCTaBKM MO CKOPOCTU (B TEYEHNE BCErO BPEMEHMU YCTaBKM cpabaTbiBaHUS),
npoucxoaut cpabaTtbiBaHue BbixogHoro perne. Ecnn Tekywas CIMY B TeyeHuwe ycTaBku
BpeMeHn cpabaTbiBaHWs CTaHET MEHbLUE YCTaBKM CKOPOCTU, TO pene nepexoavT B COCTOSHUE
oxugaHunsa Tekywen CIMY pasBHon mnn 6onblue ycTaBKM MO CKOPOCTU, U BbIXOAHOE pene
kKaHana He cpabartbiBaeT. [Npn nocnegyowem ysenudeHnn tekywen CMNY go sHadeHunsa (Mnu
Bonblue) yCcTaBKkM NO CKOPOCTU, U HannumMm ee B TeYeHWe yCTaBKM BpeMeHu cpabaTtbiBaHus,
npoucxoauT cpabaTtbiBaHWe BbIXOAHOMO pene kaHana.

OTnyckaHue BbIXOOHOrO pene npovcXoAmuT NPU MOHWXKEHUU TeKylleWn 4acToTbl A0 Uin
HWXe yCTaBKun 4acToThbl BO3BpaTa (Ha BpeMsi yCTaBKM BPpEMEHU BO3BpaTa).

Onarpamma paboTbl kaHana npy BbINOHEHUM DYHKLMN HEMOCPEACTBEHHOIO KOHTPONSA
CIMY B HenpepbIBHOM pexnme BbINOSTHEHUS YCTaBOK NpeacTaBneHa HapucyHke A.10.

1.6.10. Anroput™m paboTbl aBTOHOMHONO Yy3fia aBTOMAaTUYECKOrO MepekroyeHns
pene YPY-3M-C-02

Y3en aBTOMaTM4ecKoro nepekrtoyeHns nNpu BbIMOMHEHUN MOObIX YHKLWA KOHTPONSA
4YaCTOTbl OCYLLECTBMSET KOHTPOSb HaNUYnMs U 3HAYEeHUS KOHTPONMPYEMOro HanpsKeHWs Ha
OCHOBHOM Bxofae «F1». [1pn CHMWXEeHUN BENUYMHBI KOHTPOIMPYEMOroHanpsXKeHNa Ha BXo4e
«F1» HWXe NopOoroBoro 3Ha4YeHus, N1 ero OTCYTCTBUK, Y3EN OCYLLECTBSeT aBToMaTuyecKoe
noakrtodeHne Ha Bxog F ctaHOapTHOro y3na KOHTPOsis YacTOThl HanpsXXeHne pes3epBHOM CeTu
- Bxog «F2». [lpyu BOCCTaAHOBMIEHMM HaMpPsHKEHUA OCHOBHOM ceTu (Bxog «F1») yaen
OCYyLLeCTBNAeT aBTOMaTU4eckoe MnepeknioveHne Ha Bxof FErCTaHOapTHOro ysna KOHTPOnNs
4YacTOTbl HaNPsKEHNA OCHOBHOM ceTu (C Bxoada «F1»).

Hannunem Hanps»keHuss Ha OCHOBHOM BXofe KQHTporvpyemon ceTu «F1» cumtaeTtcs
HanpsbkeHue, BeNnMyMHa KOToporo 6orblue’ MOPOroBOro, OTCYTCTBMEM - HarnpsikeHue,
BENMYMHA KOTOPOro MEHbLUe MOpPOroBoro. 3HA4YeHue YCTaBKM MNOPOroBOr0 HamnpsXeHus
3apaetca nepekntoyarenem «F1»: 40 B nnu.60 B.

Anroputm paboTbl aBTOHOMHOrO y3ria APW MNEepeKrioYeHUU perie Ha KOHTPOIb
YacTOTbl C OCHOBHOro «F1» Ha pe3epBHbIW «F2» BXoa peanu3oBaH criegyrowmm obpasom,
B COOTBETCTBUWN C PUCYHKOM 1.

Mpy CHWXEHUM BENUYUHBbI KOHTPOIMPYEMOrO Harnpsi>keHUs Ha OCHOBHOM BXode [0
3Ha4YeHMs1 MeHbLUEe MOPOroBOro, HO Gonblie, HanpsPKeHMs BGNOKMPOBKU, B TEYEHWE BPEMEHU
OTKNIOYEHNsT OT OCHOBHOro Bxodan(Ti), NpoOomKkaeTca KOHTPOMb 4acTOTbl OT OCHOBHOIO
Bxoga. Ecnu B TeuyeHMe BpeMeHU OTKIHOYEHUS OT OCHOBHOrO BXO4a BOCCTaHOBUIIOCH
KOHTpOnMpyemoe HanpsXXeHne, OCHOBHOro BXxoda (3HadeHue HanpskeHus ctano 6onblie
NOPOroBOro), pefie octaeTcs NOAKMIOYEHHBIM K OCHOBHOMY BXO4Y.

Ecnn BenuunHa KOHTPOAKUPYEMOro HanpsKEHUs Ha OCHOBHOM BXO4Ee CHu3unacb A0
3Ha4YeHWs1 MEHbLUE HanpsKeHUsA GITIOKMPOBKM (MM NPOM3OLLIIO NponagaHue KOHTPONIMPYEMOro
HanNpPsXKeHWs), B TEYEHMe BPEMEHWN OTKNHYEHUs OT ocHoBHoro Bxoga (Tp) pene ocraeTtcs
NOAKMIOYEHHbIM K4 OCHOBHOMY BXo4y, HO paboTta pene O6nokupyetcd, cbpacbiBaloTCS
cpaboTaHHble BbIXOOHbIE pene kaHanoB. Ecnv B TedyeHne BpeMeHW OTKAYeHus T;
KOHTpPONMpyemoe,, HanpsSKeHne OCHOBHOrO BXOA4a BOCCTAHOBWUMOCbL [0 3HadeHus Gonblue
NOpPOroBoro, To pene npoaosnKaeT ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacTosLWwero
P3) KOHTpPONb YacTOTLI OT OCHOBHOIO BXOAa.

Y3en aBromMaTUMecKoro rnepeknoyeHns, rnocne ncredeHus BpemeHun oTtkmnodeHnsa (T,),
dopmupyeT AONCKPETHLIN curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE perne
KaHanoB, aBTOMaTUYECKM MepeknodaeT (PyHKUMIO KOHTPOMA YacToTbl C OCHOBHOINO BXo4a Ha
pe3epBHbIN BXxo4. [1pn nepekntioveHnn OyHKLMM KOHTPOSS YacToTbl K BXody F cTaHgapTHOro
y3na KOHTPOSS YacTOoTbl MOAKNI0YAEeTCs KOHTPONMpyeMoe HarnpshkeHne OT pe3epBHOro Bxoaa.
[Mocne nepeknoyeHns KaHamnbl perie HauYMHaKT BbINOMHATL (PYHKLUUW KOHTPOMS 4YacToTbl OT
Hanps»XeHust pes3epBHOro Bxoda. CyulectByeT BpeMs 3agepXku (Tz) KOHTpPONS 4acToTbl OT
HanpsHPKeHUs pe3epBHOro Bxoda, B Te4YeHue 3TOro BpeMEHU 3afePXKN pene He OCyLLecTBnseT
KOHTPOJSIb YaCTOThI.

Perne nmeet 6nokMpoBKy, 3anpeLaroLLyto paboTy Npu CHMKEHUM 3HAYEHUS Hanps>KeHns
KOHTpOSNIMpyeMon ceTn Ha Bxode F cTaHOapTHOro ysna KOHTPONSA 4acToTbl HWXe 3aJaHHOro
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HWKHero npegena koHTponupyemon cetn F2 30 B unn 50 B, ycrtaBka HanpsikeHus
GnoknpoBKkM (3apaeTcs nepekntodatTenem «F2»). MNpu CHUXKEHUUM 3HAYEHUSA HaNPsSKEHUs] Ha
pe3epBHOM BXOAe HUXe 3afaHHOro 3HadeHust pabota pene 6noknpyetcs, cbpacoiBaloTca BCe
cpaboTaHHble BbIXOAHblE pene kaHanoB. KOHTPOMb YacToTbl OT HanNpsKeHUs pe3epBHON CeTu
BO30OHOBNAETCA NPWU MOBLILIEHUM 3HAYEHUA KOHTPONMPYEMOW CEeTU Ha pPe3epBHOM BXoAe
BblLLE 3a4aHHOIo 3Ha4YeHns ¢ 3agepxxkon He Bonee 0,25 ¢ (cornacHo 1.2.7 HacTosiwero PJ).

Anroputm paboTbl aBTOHOMHOrO y3fia NMpyU NepeKkrloYeHUs perne Ha KOHTPOIb
4acToTbl C pe3epBHOro «F2» Ha OCHOBHOM «F1» BXxoa peann3oBaH crnegyowmm obpasom B
COOTBETCTBUM C PUCYHKOM 1.

lMocne nosiBNeHWsi OCHOBHOIO KOHTPOMMPYEMOro HanpsXeHusa ‘¢ ypoBHeM OGonblue
MOPOroBOro, B TEYEHWE BPEMEHU OTKIYEeHUa OT pe3epBHOro Bxoga (T.) mpoaorkaeTcs
KOHTPOSb YacTOTbl OT pe3epBHOro BXoAa.

Ecnn, B TeyeHne BpeMEHU OTKIHOYEHUS OT Pe3epBHOIO0 BXOAAd, 3HAYEHME HanpsiKeHus
OCHOBHOW KOHTPONMPYEMOM CETW CHU3UIIOChb HMXE MOPOroBOFO3HAYEHUS, perie ocTaeTcd
NOAKMIOYEHHbIM K pe3EePBHOMY BXOAY.

Y3en aBTOMaTM4yeckoro nepeknioyeHns, nocne UCTevyeHus BpeMeHu OoTKIodeHns (T2),
CHMMaeT anckpeTHbIn curHan ABP, cbpacbiBaeT Bce cpaboTaHHbIE BbIXOL4HbIE pere KaHanos,
aBTOMaTUYECKN NepekroyaeT PYHKUUIO KOHTPOS YacToTbl C pe3epBHOro BXoga Ha OCHOBHOM
Bxo4d. [Npu nepeknioveHun QyHKUMM KOHTPOMS 4acTOTbl K BXOAy F cTraHgapTHOro yana
KOHTPOMS YacTOTbl NOAKMNIOYAETCHA KOHTPONMPYEMOe HanpsixeHue 0T OCHOBHOro BxoAda. lNocne
NEepPEKNOYEeHNa KaHanbl perie HayuHalT BbIMNOMHATL (YHKLUUM KOHTPOMS 4acToTbl OT

Hanps>keHMsi OCHoBHOro Bxoda. CyuwlectByeT Bpems 3agepxku (T3) KOHTPONs 4YactoTbl OT
Hanps»XeHUs OCHOBHOIO BXOAa, B TEYEHWe 3TOro BpeEMEHW 3a0epXKu pene He OCyLLeCcTBnseT
KOHTPOJSIb YaCTOThI.

[Mpy CHWXKXEHUN KOHTPONMPYEMOro HanpsXXEHUs HUXe MoporoBoro (Mnu nponagaHvun) Ha
OCHOBHOM BXxofe F1 n Hmxe 3HayeHnsa BrnokMpOBKM - Ha pe3epBHOM Bxoae F2 paboTta pene
BGrnokupyeTcs.

BnokupoBka cHumMaeTcsa npu/ NosiBFIEHMM Ha OOHOM U3  BXOAOB  3HaYeHUs
KOHTPOSIMPYEMOrO HanpsXeHns:

— Ha OCHOBHOM Bxode - 6orlee 3agaHHOrO MOPOroBOro HampskeHus (onpegensieTcs
NonoXeHneM nepeknovatens «F1»);

— Ha pe3epBHOM Bxofe - 60fiee 3agaHHOro HanpsbkeHus GroKMpPOBKM (onpeaenseTca
nonoXxeHnem nepeknovatens. «kE2»).

Pene aBTOMaTudecku nepeknioyaeTcs Ha KOHTPOSb 4acToTbl MO BXO4y, rde YpOBEHb
KOHTPOSIMPYEMOrO Hanps>keHWs A[A0CTaToyeH Ans NpoBedeHUS KOHTPONSA C 3afepXKou He
6onee 0,25 c¢ (cornacHo 1.2.7Hactosero P3). [Npn 3TOM OCHOBHOWM KaHan MMeeT npuopuTeT.

1.7. KomnneKTHoCTb
1.7.1. B KOMMAEKT NOCTaBKN BXOAOUT:

— perne 4acToTbl yHuduumnposaHHoe YPY-3M-C -1 wr,
- "Pene yactoTbl yHudpmumposaHHoe YPY-3M-C. PykoBoacTtso no

akcnnyatauuun” AAFILL. 656122.002 P3O - 1 3k3,;
- "Pene vactoTbl YyHudmumposaHHoe YPY-3M-C. Macnopt”

AATlL. 656122.002 11C - 1 9k3,;

— OTBETHaA CBEMHas 4YacTb KNeMMHuKa (0119 NogcoeAnHEHUs K pene
onepaTMBHOIO M KOHTPONMPYEMOro HanpshXeHus, npuemMa curHana "BHewHun cbpoc”) - 1 wr.
1.7.2. Pene noctaBnseTcsa B Tape N3rotToBUTENS.

2 OKCIYATAUUA
2.1. 3kcnnyataumoHHbIe OrpaHnyeHus

2.1.1. 3anpewjaeTca noakno4vaTb pene K ceTn, napameTpbl KOTOPOW OTNMYAKTCA OT
napamMmeTpoB, yKa3aHHbIX B TEXHUYECKNX XapakTepuctmkax (1.2 HacTosawero PJ).
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2.1.2. 3AMNPELWLUAETCA: BBOAUTL pene B 3Kcniyatauuio 6e3 noaknoyYeHus
KNneMMbl 3a3eMIIeHUs1 pere K KOHTYpY 3alUTHOro 3a3eMrieHus.

2.1.3. BHUMAHUE: 3apaHue ycTaBOK NpoOU3BOAUTCA TONBbKO MNPU HanuMuuu
onepaTtMBHOrO WU KOHTPONMPYEMOro HamnpshKeHUsi Ha perne, 3Ha4yeHue 4YacToThbl
KOHTPONMPYEMOrO HanpsiKeHUst NpU 3TOM JOSMPKHO ObiTb B nNpeaeniax 30Hbl KOHTPONMpyeMbIX
yacTtoT. [lpn 3TomM B obA3aTenbHOM nopsgke OOMKHO ObiTb OTKMOYEHO HanpsXeHue,
nojaBaeMoe Ha KOHTaKTbl KOHTAKTHOW KONOAKM pene (CHATb HanpskeHue ornpoca COCTOAHUS
KOHTaKTOB BbIXOAHbIX pene kaHanos 1, 2, 3).

3apaHue ycTaBOK Npou3BOAMTL B criefytolen nocnenoBaTenbHOCTH:

— 3ajaTb YCTaBKM YaCTOTbl, BPEMEHU, CKOPOCTU CHUXKEHNS/MOBLILLEHNSA, YACTOThI;

— 3ajaTb PEXUM BbINOSTHEHUS YCTABOK pere (HenpepbiBHbIN UMY UMNYSBCHbLIN);

— HaxaTb KHonky CBP;

— NPOU3BECTU MPOCMOTP 3aJaHHbIX YCTaBOK;

— HaxaTb KHonky CBP;

— nogaTtb HanpsbkeHne Ha KOHTaKTHYK KOSIOAKY pene, TEM caMblM pene BKM4vaeTcs B
paborTy.

BHUMAHUE: Ha kaxaomMm KaHane npu 3aJaHMM YCTaBKM cpabaTbiBaHuA B
obsizaTenbHOM nopsake AoMKHa ObITb 3aAaHa ycTaBKa Bo3BpaTa.

Ha He3apencTBOBaHHOM KaHane B o00s3aTenbHOM MNopsiaKke 3agaTb nOOYyO
PYHKUMIO C COOTBETCTBYHOLIMUMU YyCTaBKaMu, peKOMeHAYeTcA 3aAaTb  3HayeHus
yCTaBOK 4acToTbl cpabaTbiBaHUA U Bo3BpaTa B AuanasoHe oT 54,00 go 58,00 Ny (ans
NCKNoYeHns cpabaTbiBaHUSA BbIXOAHOIO pene He3agencTBOBaHHOMO KaHana).

Ecnn HeobxogumMoO NpoM3BECTM TONMbKO MNPOCMOTP YCTaBOK, HanpshkeHue ¢
KOHTaKTHOMW KONOAKM He CHUMaeTcs.

[Mpn BbLINOMHEHMM KaHanamun pene YHKUNWIKOHTPONSA CHUXEHUS/MOBLILLEHNSA YacTOThl,
KOHTPOSISi CKOPOCTU CHMXeHusa/nosblweHus. yactoTbln(AYP, YAMNB, CCY, CIY) 3HayeHus
yCTaBOK BpeMeHu cpabaTbiBaHUA U BO3BpaTa JOJKHbI ObITb He MeHee 0,1 c.

HyneBoe 3Ha4eHue ycTaBkn BpemeHn cpabaTbiBaHNA MOXET MCNOSb30BaTbCA TOMbKO Ha
BCNOMOraTeflbHOM KaHane B CxemMax KOCBEHHOFO U3MePEHUS CKOPOCTU CHUXXEHNA/NOBbILLEHUS
4acToThl.

Mpn 3agaHun Ha pene ¢yHkumn AYP1 ¢ BCCHY 3HavyeHue ycTaBKM BpeMEHU
cpabaTbiBaHUA AOMKHO ObITb HE MeHee 0,2 ¢

2.1.4. 3AMNPEWLAETCA: nomakntoyate pene YPY k TH npu otcyrctBum
3a3eMIeHMsA BTOPUYHON OOMOTKMN TpaHcdopmaTopa.

2.2. YkasaHusa n pekomMeHaaLnmy no MOHTaXy W aKcnnyatauyum

2.2.1. Tlepen ycrtaHOBKOW pene B akcnnyataumiwo ybegutecb B OTCYTCTBUMU
neektoB U MEXaHWYeCKMx  NOBPEeXOeHWW, KOTOpble  MOMM  MNOSIBATLCA  MNpu
TPaHCMNOPTUPOBaAHUN U XPaHEHUW.

[[@abapuTHbIE, YCTAHOBOYHbIE W MNPUCOEAUHUTENbHbLIE pa3Mepbl pere npuvBeAeHbl Ha
pucyHke A.1.

2.2.2. MoHTax pene gomkeH NpoBoanTbCS B 06€CTOYEHHOM COCTOSHUMN.

Mocne npucoeamHeHuss npoBodoB  (onepaTUBHOE  MuUTaHWe,  KOHTporvpyemoe
HanNpsKeHNEey, CUrHan/BHeLLHero cbpoca) nog 3aXXMMHbIE BUHTbI CbEMHOM YacTu KIEMMHUKA
(wTekepa), COEAUHUTL CbEMHYIO YaCTb KIIeMMHMKaA C OTBETHOW YacTbH, pacnosioXKEeHHON Ha
pene, n NPUBUHTUTbL ABYMA BUHTaMU K pe3bboBomy chnaHuy oTBeTHOM YacTu. ChemHas
YacCTb KNEMMHMKA BXOOMUT B KOMMMEKT NOCTaBKU pene.

3anpeLlaeTcs CHUMaTb KOXYX C pene, HaxogawWwmuxcsa B akcnnyataumuu.

2.2.3. [lpu oaKcnnyaTauum pekoMeHOyeTCAa He pexe OofHOro pasa B rog
npPon3BOaUTbL OCMOTP perne.

2.2.4. C uenbl YMEHbLUEHUS BIUSHUSA Ha pene rpo30BbiX M KOMMYTaLUMOHHbLIX
nepeHanpskeHnn (0COBEHHO MPU HANMMYUKU ONUHHBIX KabenbHbIX CBA3EN B LENAX NUTaAHUS U
HEHOPMMPOBAHHbLIX NapamMeTpax KOHTypa 3a3eMseHuns), Npyn aKcnnyataunm pene, B KOTOPbIX B
Ka4yecTBe OnepaTUBHOIO MUTAHUSA WUCMONb3yeTCs CeTb NepeMeHHOro Toka 4actoTbl 50 Iu,
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pekoMeHOyeTCA nofdaBaTb ONepaTMBHOE HanpsikeHue Ha pere 4depes pasgenuternbHbIv
TpaHcdopmaTtop (Hanpumep, TpaHcopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

HonyckaeTca wucnonb3oBaTb B KayecTBe pasgenutenbHoro TpaHcdopmatop 6roka
nntaHna BY-3 3 komnnekTta pene vactotel PY-1, PY-2. Ipn ncnonb3oBaHun nocnegHero,
onepaTMBHOE HanNpsKeHWe nodaeTcs Ha BbiBOAblI MEPBUMYHOM OBMOTKM TpaHcgopmaTopa
~(100-127-220) B, HanpsikeHne C BbIBOAOB BTOpMYHOM 06MOTKM ~100 B nogaetcsa Ha BxoAbl
onepaTuMBHOrO NUTaHNUSA pene.

Bce napameTpbl pene npy 3ToM COOTBETCTBYIOT MNACMOPTHbIM.

2.2.5. [lpu ncnonb3oBaHMM B Ka4eCTBE ONEepaTMBHOIO NMUTAHUA perie HanpsKeHUs
NMOCTOAHHOIO TOKa NONAPHOCTb €ro NOAKITYEHUS K perie He UMeeT 3Ha4YeHus.

2.26. Mpu nutaHum pene oOT pas3genbHbIX ceTeM OonepaTtuBHOIO MU
KOHTPOSIUPYEMOro HamnpsikeHUM B Ka4vyeCTBE KOHTPONUPYEMOFOy, HAMPSXKEHNS MOXHO
ncnonb3oBaTtb Ntoboe NHeNnHoe HanpsxxeHwne "3sesapl” BTopnyHon obmoTkn TH (AC nnn AB
unn CB). lNpu 3TOM peKkomeHAyeTCA NpUMMEHeHue pasfaenurenbHoro TpaHcdopmaropa
ANA  nogayM KOHTPONIMPYEeMOro HanpsikeHuMss Ha /[ BxoAabl . pene (Hanpumep,
TpaHcdopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

2.2.7. TlpM wucrnonb3oBaHUM KOHTPONIMPYEMOW CETWU »B KayecTBe OnepaTUBHOIO
HanpshKeHUsl, HanpshkeHue KOHTPONupyemon ceTu/ nopjaeTcd Ha pene oOT  AOBYX
He3aseMIeHHbIX a3 BTopuyHom obmoTkn TH, coeguHeHHow B “3Be3ay”, TpeTbsa dhasa npu
3TOM AOfkHa ObiTb 3a3emnieHa. PekomeHOyeTcs HanpsikeHue,/ oT BTopuyHOM obmoTkum TH
nogasaTb Ha BXOAbl ONepaTUBHOIO MUTAHUA WU KOHTPONMPYEMOro HanpsKeHusl pene depes
pasgenutenbHbin TpaHcdopmatop 100 B / 100 B (wanpumep, OCM1- 0,063-220/220).

2.2.8. Bo usbexaHue NoBpexaeHWUsi BHYTPEHHMX BbIXOOHbIX pene KaHamnos npu
KOMMYTaUUN TOKOB Harpy3km WM KOPOTKUX  3aMBIKaHUA B MOAKITOYEHHbIX K HUM LensX,
Heo6Xo04MMO NPUMEHEHNE BHELUHNX pefie-NoBToOpuTenen.

2.2.9. B 3Heprocuctemax, HachblleHHBIX KPYMNHbIMW  3nekTpoaBuratensamMmm
npuMeHsaeTCca MeTon B3anmMHon 6rnokmposki MeXAY:AYP pa3sHbix cekuun. NocnegoBaTtensHoe
coeiHeHVe BbIXOAHbIX KOHTAKTOB ABYX pefe€ oamHakoBbiMy ycTaBkamun AYP, kaxgoe pene
N3 KOTOPbIX NOAKIYeHO K TH pasHeIX cekunin, nckniodaet cpabatoiBaHme AYP npu Bbibere
apuratenbHon Harpy3ku. B To xe Bpems AYP Byx cekuun cpabatbiBaeT, ecnn cpaboTatoT
o6a AYP (peanusoBaHHble Ha AByX pene YPY) B pexxume aemunta akTMBHOM MOLLHOCTM.

2.2.10. B wucnonHeHunax ¥P4Y-3M-C, YPY-3M-C-01 3HauyeHMe HWXHero npegena
HanNps>KeHUs1 KOHTPONMPYEMOWN CeTN 3afaeTca nepeknyaTenem «F» Ha naHenn ynpasrieHUs:
(30+5) B unu (50+5) B.

B wucnonHeHun  YPY-3M:=C-02  3HayeHUs  HWKHUX NpeaenoB  HanpskeHus
KOHTpONUpyeMbIxX ceTen 3agartcd nepeknodatenamm «F1», «F2» Ha naHenu ynpasreHus.

2.2.11. Tpn HeOBXOAMMOCTU Bbl4AYM B CXEMbl aBTOMATUKM CUrHana Hanmmyus Ha
pene HanpskeHUs KOHTPONMpyeMon CeTU MOXeT UCnonb3oBaTbes Nobon M3 kaHanos pene
(8nsa pene c pasgesfibHbIM ONepPaTMBHbLIM N KOHTPOSTMPYEMbIM HaNpPsXKEHUEM).

Ha aTom kaHane pene 3agaetcsa yHkumss AYP ¢ yctaBkom YacToThbl cpabaTbiBaHus (fc) B
ananasoHe ot 58,50 o 59,00 Ny ¢ yctaBkon BpemeHu cpabaTbiBaHus (tC) B gnanasoHe OT
0,2 po 5,0 c. YctaBKka uacToThl perynmpyemoro Bo3spaTa (fB) 3agaetcsa B gnanasoHe ot 59,50
00 59,90 'y c ycTaBKOW BpeMeHu perynvpyemMmoro Bo3spara (tc) B agnanasoHe ot 0,2 go 5,0 c.

Mpn "HaauunMn HanpsXKeHUs KOHTponupyemou cetu (4acTtoTa B KOTOPOM HEe MOXeT
Bo3pactm go 59,50 B) BbixogHOe pene [AaHHOro KaHama 3aMKHET CBOW  KOHTaKThl,
CUrHanNU3nMpya O  Hanuuuu HanpsbkeHna KoHTponvpyemon cetu. [lpu  mncyesHoBeHUn
HanpsHPKEHUS KOHTPOSIMPYEMOW CETU WIM CHWXKEHUW €ero Hwxke npenenbHOro 3HadeHus
((30+£5) B wmnm (5045) B) BbixogHOE pene pas3OMKHET KOHTakTbl. Takum obpasom, bGyget
KOHTPONUPOBATLCA Hannune Ha perne HanpsXXeHuss KOHTponupyemon cetn B 30He ot 30,0 go
59,5 (59,9) I'u,.

2.2.12. [Ona oTpaboTku 3almMTON aBapuMHOW CUTyauunm, B pesynbTaTe KOTOpOW
NPOU3OLLIIO CHUXEHWE YPOBHS KOHTPONMPYEMOro HarnpshkKeHUWs OCHOBHOro Bxoda, B pene
YPY-3M-C-02 npegycmoTpeHa 3agep)Xka Ha OTKMAYEeHME OT OCHOBHOrMO BXxoda, 4To
no3BonsieT n3bexaTb HanoXeHnsa 4eNCTBUN aBapuMHOM U NPOTUBOABAPUINHON 3aLUWT.

28



https://lizantan.com/shop/mikroprocessornoe-rele-urch-3m

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM

BbicTpogencTeue pasnuyHbIX aBapuiHbIX 3awmt coctasnseT oT 0,01 go 0,50 c. lNpu
HEKOTOPbIX BMAAX aBapUMHbIX MPOLIECCOB CHWXEHWE HamnpshkeHna uaeTt ¢ ANHaAMUYECKUM
CHWXeHMeM YacToTbl. [nsa ucknoveHna oTpaboTkm BbicTpogencTayowmx odepenen AYP go
OKOHYaHWA aBapuWHOrO mnpouecca W [OOCTWKEHUS MOPOroBOro 3HAYeHUA HarnpskeHus
NnepekriyeHns pene, pekomeHayeTcs Ha kaHanax pene 3agaBatb dyHkumo AYP ¢ BCCY,
NCronb3ys Npyn 3TOM 3HAaYEHUSA YCTaBOK CKOPOCTU, pEKOMEHA0BaHHbIE B rnpunoxeHuu B.

BO3MOXHO npuMeHeHWe pene MUHMMArbHOrO HanpskeHus  (Hanpumep, pene
MUWHMMArbHOIO HanpskeHuss ¢ onepatmBHbiM nutaHnem HJ1-5 ¢ gvanas3oHoM 3agaBaembiX
ycTaBoK Mo HanpsbkeHntio ot 40 pgo 200 B), nogknoyeHHOro K. OCHOBHOMY BXoAy
KOHTponMpyemoro HanpsbkeHusa pene YPY-3M-C-02.

2.3. Mepsbl 6e3onacHocTn
23.1. Tlpu pabote c pene Heobxogumo cobniogaTe, Cregywowme Mepbl

B©esonacHocTu:

- paboTa c pene gonyckaeTcsl TONbKO NPy €ro HageXXHoOM 3a3eMISIeHUN;

— MOHTa)Hble paboTbl NPOM3BOAUTL TONBKO MPU OTKITKOMEHHOM HanpsiKeHUM Ha BCeX
NPUCOEANHUTENBHbIX 3aXMMaxX KOHTaKTHON KOJOAKM;

— KOHTaKTHas Korogka [OOofhkHa ObiTb 3aKkpbiTa BSallenkuBaloLencs nnacTMaccoBOM
HaKnagKomu.

OnacHble HanpshkeHus B pene — 100 B n 220 B.

3 TEXHMYECKOE OBCITY>KNBAHUE

3.1. O6bem nNnaHOBOro TEXHUYECKOro OOCHYKMBAHNS U3MOXKEH:

- B «Pene wvactotbl yHudpuuyuposaHHoe, YPY-3M. MeTtogudeckue ykasaHus Mo
TexHudyeckoMmy obcnyxusanuio» AAlML.656122.001 MY (noctaensitca no TpeboBaHUIO
3aKkas4uka);

— B HOpMaTMBHOM AOKymMeHTe MuHTORaHepro YKpaumHbl "TexHudeckoe obcnyxuBaHue
YHU(PMUMPOBaHHbIX pene YyactoTbl TMAoB YPY-2, YPY-3, YPY-3M" COY-H EE 35.610:2008.

3.2. Pene He TpebyeT cReuuanbHOrO TexHu4yeckoro o6cnyXmBaHuMs B CBA3N C
NOCTOAHHBIM aBTOMaTUYECKUM KOHTPONEM UEMPaBHOCTM.

3.3. Tocne usmeHeHUs yctaBoOK B 0b6A3aTenbHOM nopsgke HeobxoaAnMo NpPon3BeECTU
NPOCMOTP BCEX YCTaBOK.

3.4. Pene nnombupyloTCd B MecTe nNIOMOMPOBOYHOM  YalKM  3amMasKom
ynnotHuTenbHon Y-20A TY 38-203357-71 Ha MecTe aKcnryatauumu.

4 TEKYLWWN PEMOHT

4.1. PeMOHT perne 3akno4aeTca B 3aMeHe Bbllleamnx U3 cTposi COOPOYHbIX eauHuL,
(nnaT) Ha ncnpaBAble NPeLNPUATUEM-UITOTOBUTENEM.

4.2. Bo3moxHa 3aMeHa Bbilleawmnx n3 CTpos COOPOYHbIX €ANHNWL, perne Ha ucnpasBHble
cObOpoYHble eauHNUpl, '3akasaHHble Ha npeanpuATUU-U3roToBUTENE, COOTBETCTBYHOLUMU
PEMOHTHbIMW CRyX6aMuWaKCnnyaTUpyoLWen opraHnsauum.

4.3. " PexomeHgyemoe  HOpPMaTMBHbIM  OOKYMEHTOM  MuWHTONSHepro  YKpauHbl
"TexHuyeckoe QbcnyxmBaHne YHUMPUUUPOBAHHLIX perie 4vacToTbl TunoB YPY-2, YPY-3,
YPY-3M" COY-H EE 35.610:2008 konu4ecTBO 3anacHbIX pene 1 nnaT K HUM:

— opHo pene YPY-3M Ha 20 akcnnyatnpyembix pene;
- Ha 30 akcninyatupyembix pene: ogHa nnata [NWIM1, ogHa nnata MNMNYC, ogHa nnata
MPH.
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5 MPABUIIA XPAHEHWA

5.1. Pene JomkHbl XpaHUTLCH B CyXMX OoTaniMBaeMblX NOMELLEHNAX Npu TemnepaType
Bo3ayxa ot nntoc 5 ao nntoc 40 °C npu oTHOCUTENbHOM BNaxxHOCTn He 6onee 80 %. Bosgyx B
noMeLwleHnn Ons XpaHeHUs He OOSMKEH codepaTb arpeccuBHbIX npumecen (NapoBs, KUCIOT,
LLlesioyen), Bbi3bIiBaOLLMX KOPPO3UIO.

5.2. B cnyyae QAnuTenbHOro XpaHeHus HeobxoauMoO NpOBOAUTb Mepuoanyeckue
OCMOTpbI pene He pexe OAHOro pasa B rof ¢ Lerbio:
— YCTpaHeHuUs NneceHun, Kopposmm 1 T.n.;
— NpoBepkn (YHKUMOHMPOBAHUSA pefie Ha Tekyllen 4YacTtoTe CceTu €, MPOCMOTPOM
3a/laBaeMblX YCTABOK M peXMMa NX BbINOSTHEHUS.

5.3. Cpok xpaHeHus pene, 18 wmecsueB, UCHACNSAETCAC AHA OTIrPy3kn pene
notpeburento.

6 TPAHCINOPTUPOBAHWE

6.1. Ycnosus TpaHCNOPTMPOBAHUS pene B Tape:
— TemnepaTtypa oKkpyxatoLiero Bo3gyxa ot muHyc 50 go nntoc 50 °C;
— OTHOCUTENbHAA BNaXXHOCTb Bo3ayxa Ao 95 % npu 30°°C;
— aTMocdepHoe aasneHune ot 84 go 107 klMa(ot 630 go 800 Mm.pT.CT.).

6.2. Pene B ynakoBke npeanpuaTua-U3roToBUTENS TPAHCMOPTUPYHOT aBTOMOBUBbHbLIM
NI XKeNe3HO40POXHbIM TPAHCMOPTOM B 3aKpbIThIX, TPAHCMOPTHbLIX CpeAcTBax Ha pacCTOAHME
Ao 1000 km, aBmaTpaHCrnopToMm (B repMeIn3mpoBaHHbIX OTCeKax CaMOfieTOB) U BOAHbLIM
TpaHcnopToMm (B Tpomax CyaoB) — Ha Ntoboe pacctoaHune.
Ycnosusa TpaHcnoptupoBaHmsa — Gno NOCT 23216-78.

7 CBEOEHUWA OB YTUITN3ALNA

7.1. Tlocne oTkasa pene (He noanexawlero pPemMoHTY), a TakKe OKOHYaHWsA cpoka
Ccnyx0bl, ero yTunmsmpytor.

OcHOBHbIM MeTOAOM yIunu3auum asnsietca pasbopka pene. [lpy  pasbopke
uenecoobpasHo pas3genaTb MaTepuansl Ha rpynnbl. VI3 coctaBa pene noanexaT yTunusaumm
YepHble M UBETHble MeTafblpRaacTmaccehl. YepHble MeTannbl Npy yTunusauun Heobxogmmo
pasgenaTb Ha CTanb KOHCTPYKLMOHHYK M 3NEKTPOTEXHUYECKYHD, a LBETHble MeTanmnbl — Ha
Medb U cnnaBbl HA MEAHON OCHOBE.

YTunusaums AorkHa NPOBOANTLCA B COOTBETCTBMM C TpPebOBaHMAMWU pernoHarnbHbIX
3aKOHOOATENbLCTB.

8 ®OPMYNNPOBAHME 3AKA3A

8.1. [lpumep 3anncu pene nNpu 3akase 1 B JOKYMEHTaLMu OpYyroro n3genvs:
"Pene yactoTbl yHMdmumposaHHoe YPY-3M-C TY ¥31.2-22965117-008:2007".
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NMPUNOXEHUE A
(o6sa3aTenbHoe)

abapuTHbIE N YCTaHOBOYHbIE Pa3Mepbl, CXEMbI MOAKIOYEHMS 1 AuarpaMMbl paboThbl
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1 CbeMHas Kpbillika (cTekno 47,8 -g 4 x 104,3 -0 5)

2 OcHoBaHue pene

3 Koxyx pene

4 KoHTaKTHaga Konogka oCHoBaHUS

5 OTBepcTUs e KpenexHble BUHTbI M4 0ns yCTaHOBKU perie Ha NnaHenn MoHTaxa
6 KneMMHUK ocHOBaHus (BUIIKa)

7 OTBeTHas YacCTb KnemMHuKa (po3eTka)

PucyHok A.1 - [aBapuTHble 1 yCTaHOBOYHbIE pa3mepbl pene
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1 MaHenb ynpasneHna wn nHoukaumm
2 CeeTOoAMOOHbIN y3en nHaMKauum

3 ducnnen

4 KHorku ynpasneHus

5 CbeMHas KpbiLka, (CTEKN0)

6 3axBaT CHATUA CbEMHOW KPbILLIKM
7 MecTto nnombupoBaHus

8 lNMepekntoyaTerb YCTaBOK HMKHUX 3HAYEHUN KOHTPOSNUPYyeMbIX

Hanps>XeHun

PucyHok A5 - [TaHenb ynpaBneHus n nHankaumm
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pene | ! !
KaHaja : : : Cpaboransl H.P. koHTaKTEI
: ' , BBIXOITHOTO heJie KaHana t
E t<te E e t<ts ts !
l P — <« < N

PucyHok A.6- [lnarpamma paboTbl KaHana npv BbiNOSIHEHUN pyHKUMN AYP
B HEMPEPbLIBHOM PeXnMe BbIMOMHEHUS YCTaBOK
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BeixomHoe4 ! E E E :

pere | E E i Cpab6otansl HiP. KoHTaKTHI

Kamana i I I : BBIXOIHOLO. DeJIe KaHala t

t<tc | o T

B Touke A npoBepsieTca pakT NOHUXKEHUS YacTOThl 40 YPOBHS yCTaBku fB

PucyHok A.7- lnarpamma paboTbl KaHana npv BbiNOSTHEHUN pyHKumn YAIB
B HEMPEPbLIBHOM peXunme BbINOSTHEHUS YCTaBOK

F
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A , | : | |
Brixonuog I €paboransr H.P. : E
pene E KOHTAKThI E ! i
KaHalia ! BBIXOJHOI'O peJie ' , R
e ! tc |
' ' —> >

]

B Touke A Tekywasa CKOPOCTb CHWXEHWUS 4acTOTbl HE MNpEBbILIAET 3HaYEeHUs
YCTaBKN MO’ CKOPOCTU CHUXEHUS 4YacToTbl, BbIXxoAHble H.P. koHTakTbl pene K3
cpaboTalT, kaHan oTpaboTtaet no AYP.

B Touke B Tekylias cCKOpOCTb CHUXEHUSA 4acTOTbl OOMbLUE 3HAYEHUSI YCTaBKM MO
CKOPOCTU CHWXEHMS1 4acToThbl, BbIxOoAHOe pene kaHana K3 He cpaboTtaer,
cpabaTbiBaHne no AYP 6rokmpyeTcs.

PucyHok A.8 - [lnarpamma paboTtbl kaHana npu BbinonHeHnn doyHkumn A4P1 ¢ BCCY
B HEMPEPBLIBHOM PEXNME BbINOMHEHNS YCTaBOK

36



https://lizantan.com/shop/mikroprocessornoe-rele-urch-3m

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM

Fl

fe=fB = -

frycka E . i
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pene ! Lo Cpaboransr H.P.

KaHala ! E i i KOHTAaKTBL DejIe ! t
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B TO4yke A CKOPOCTb CHWXEHUS 4acTOTbl V MeHblUe 3Ha4YeHNsa 3aaHHOM YCTaBKMU MO
CKOPOCTU CHWXEHNSA YacToThbl L.

B Touke B CKOPOCTb CHWXKEHUSA YacTOThbl CTana paBHa Unu 6onblue 3agaHHON YCTaBKM
MO CKOPOCTW, HaA4yMHaeTCs OTCYET BpPeMEHWm(aHamnm3 CKOPOCTU CHUDKEHUS YacTOThbl
NpoaO/mKaeTcHd), BPEMSA HanMyus CKOPOCTU CHWXKEHUS 4acToTbl (HE MeHblue
3Ha4yeHus yYCTaBKM) MeHbLle BpemMeHn cpabaTtbiBaHus (t<tc), cpabaTbiBaHWe
BbIXOZHOrO pene He NpouCXoauT.

B Touke B ckOpPOCTb CHUXEHUSA YacToTbl.CTana pasHa nnun 6orbLle 3HaYeHN YyCTaBKu
MO CKOPOCTU B TeYeHWe BCer0 BpeMeHu cpabaTtbiBaHUSA, BbIXOAHOE pene KaHana
cpaborTaer.

Mocne nogbema 4acToTbl, OO BenmMyuHbl friycka, 4Yepe3 BpeMs paBHOE 3HAYEHUHo
yCcTaBKkM tB, cpaboTaHHOe BbIXOOQHOE pene kaHana oTnyckaeT

PucyHok A.9 - [lnarpamma paboTbl KaHana npu BbINONHEHNN OYHKLMN HENOCPEACTBEHHOIO
KOHTposiga CCYH B HenpepbIBHOM peXxume BbINOSTHEHUS YCTaBOK
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B Touke A cCKOpOCTb MOBbIWEHUS YacTOTbl V MeHbLUe 3ajaHHOW YCTaBKM MO CKOPOCTU
NOBbILLIEHWS YacTOThI L.

B Touke B CKOPOCTb NOBbILLEHNSA YacTOThI CTana 6onblue unu paBHa 3agaHHON yCTaBKe
MO CKOPOCTW, HaYMHAETCA OTCYHET BPEMEHU (aHanm3 CKOPOCTM MOBbILLEHUS 4acTOTbl
npogosrmKaeTcd), BpeMs Hannums CKOPOCTWy NOBbLIWEHNA 4YacTOTbl, MpeBbiIALLEN
3Ha4yeHue yCTaBKu, MeHbLUE 3HaYeHUS BpemeHu cpabatbiBaHus (t<tc), cpabaTbiBaHue
BbIXOZHOrO pene He NPoUCXOaUT.

B Touke B cKkopoCTb NOBBILIEHUA 4aCTOTbl CTana Oonblle WM paBHa 3HAYEHUIO
yCTaBKM MO CKOPOCTU B TEYeHWe Bcero BpemeHu cpabaTtbiBaHusi, BbIXOOHOE pene
KaHana cpaboTaer.

[Mocne cHXeHna YacToThl 40 BENU4YMHbI fB, Yepes BpemMs paBHOE 3HaYeHUIO YCTaBKu tB,
cpaboTaHHOe BbIXOOHOE pefie KaHana oTnyckaeT.

PucyHok A.10 - narpammarpaboTbl kaHana npu BbINOMHEHUN OYHKLMN HENOCPEACTBEHHOIO
koHTpons Cl14' B HENPEepbLIBHOM peXxmnme BbIMOSTHEHUS YCTaBOK

Tabnuua A.1- lNepeyeHb HE3aBUCUMbIX BXOAHbLIX/BbIXOAHBIX Llenen pene npu npoBepke
COMPOTMBIIEHNS U30NALMUN

Ne Homepa koHTakToB KoHTakTHoW konoaku (KK) u Hanpsxe-
npo- | knemmHuka (KM)'pene, mexay KoTopbiMu namepsietca |IcnonHeHue pene | H1e mera-
BEPKM CONMPOTUBIIEHNE N30NALNN OmmeTpa

1 KM/6 =KM/4, KM/6 — KM/2 Bce ncnonHeHus

2  KM/8 — KMI6, KM/8 — KM/4, KM/8 — KM/2 YPY-3M-C-02

3 KM/6 — nepemkHyTble mexgy cobown KoHTakTbl KK/1...12 | Bce ncnonHeHnmns

4  KM/4 — nepeMkHyTble Mexay cobon koHTakTbl KK/1...12 | Bce ucnonHeHus

5 KM/2 — nepemkHyTble mexgy cobon KoHTakTbl KK/1...12 | Bce ncnonHeHnmns

6 KM/8 — nepeMkHyTble Mexay cobow koHTakTbl KK/1...12 | YPY-3M-C-02 500 B

7 KK/ 1L — nepemkHyTble mexay cobon koHTakTbl KK/1...12 | Bce ucnonHeHus

8 KK/ L — KM/4 Bce ncnonHeHuns

9 KK/ -KM/8 YPY-3M-C-02

10 KK/ 1 — nepemkHyTble Mexay cobom KOHTaKTbI YPY-3M-C-02

KM/10,11,12

w
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NMPUNOXEHUE b
(cnpaBo4HoE)

MoakntoveHne pene B cxemax aBTOMaTukn

Ha pucyHkax B.1, b.2, B.3, b.4 npuBegeHbl cxembl nogknwoveHus pene YPY-3M-C,
YPY-3M-C-01, YPY-3M-C-02 B cxemax aBTOMaTUK, rge:

F - BXOAbl KOHTPONMPYEMOW CETY;

Uon - BXOObl onepaTtnBHOIo HanpaXeHma ot CeETU NOCTOAHHOIO UIIN
nepemMeHHOro Toka,

CBP - Bxogpbl curHana «BHewHuin cobpoc;

HA - BbIXOA4bl KOHTaKTOB perne «HW» (curHan «HeucnpaBHOCTL»);
K1 - BbIXOAbl KOHTAKTOB BbIXOAHOrO pene nepBoro kKaHana;
K2 - BbIXObl KOHTAKTOB BbIXOAHOrO perne BTOPOro KaHana;
K3 - BbIXOAbl KOHTAKTOB BbIXOAHOIrO pere TpeTbero kaHana.
Pene YPUY
KnemmHuk KnemmHasa konogka
~Uon F CEP |HM K1 K2 K3 J_
o olo ole olb 4 b|o s M by 1|4
6 5|4 2 1

F
—| o
— w
—n
e-\

UL LL N L

Uon F CbP HA K1 K2 K3

—| wo
%_\o

4

PucyHok B.1 — Pene YP4Y-3M-C¥PY-3M-C-01 B cxemax ¢ pa3geneHHbIm
onepaTmMBHbLIM N KOHTPOSIMPYEMbIM HanNpsi>KeHUeM

Pene YPY

KnemmHuk KnemmHana konogka
=Uon F CEP [HM

s 33 3 mm: ;
O 1 R !

Uon F CBP HA K1 K2 K3

5=
5&

1
LTy

0o

-

—| no
—|(=0
%

—a
—lw
—IN

PucyHok B.2 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beanUHEHHbIM
onepaTnBHLIM X KOHTPONUPYEMbIM HANPSKEHUEM (BbINOMHAETCS BHELUHEN
KOMMYTaLMeN KOHTaAKTOB KITEMMHUKA)
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Pene YPUY
KneMmmMmHuMk KnemmHana konogka
=Uon F CEP [HM K1 K2 K3
6 5| 4 3 2 1 12 11 10 9 8 7 6 5 4 3 2 1
TTTI1T1T1Tl 3773l 7,
Uon F CBP HU K1 K2 K3

PucyHok B.3 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax c pasgefneHHbIM onepaTUBHbIM
N KOHTPONMpPYEMbIM HanpsXXeHWeMm, rae nepeknoyatomecs KOHTakTbl BBIXOOHbIX pene
KaHanoB (BHELUHEN KOMMYTaUMen Ha KIEMMHOW Konoake) o6BeaNHEHbI B CXEMY
BrIOKMPOBKM Yepes BbIXOAHbIE KOHTaKTbl pefne «HenenpaBHOCTb»

Pene YPUY

KneMmmMHuk KnemmHan konogka

=M g F CBEP K1 K2 K3
e S e L

:
.

o oo ol|lo o <
6 5| 4 3 2 1 12 11 10 9 8 7 6 5 4 3 2 1

J | )\ | | J | | | J\
T T T T 171170 ¢T3 T+t | | T,L
Uon F  CBP  HK K1 K2 K3

PucyHok B.4 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beaUHEHHbIM
ornepaTMBHbIM N KOHTPOSTMPYEMbIM HaNPSXXEHUEM (BbINOJTHAETCA BHELLUHEN KOMMYTaLmen
KOHTaKTOB KNeMMHUKA), rae nepektovaLmecs KOHTaKTbl BbIXOOHbIX pefe KaHanos
(BHELLIHEN KOMMYyTaLUMen Ha KNneMMHOM Kofloake) obbeanHeHbl B CXxeMy GOKMPOBKM Yyepes
BbIXOAHblE KOHTaKThbl perie «HencnpaBHOCTb»

Pene YP4Y-3M-C-02 BbinonHAET (PYHKUMIO aBTOMATUYECKOrO MEPEKoYEHNA TOMbKO B
cXxeMax aBTOMaTuMKM C pasfeneHHbiM OonepaTUBHbIM W KOHTPONMPYEMbBIMU HaMNPSKEHUSMUN

(OCHOBHbIM 1 pe3epBHbIM). [loaknoveHne BHewWwHUX Lenen Kk pene YPY-3M-C-02 npuBeneHo
Ha pucyHke B.5.

Pene YPY-3M-C-02
KneMmMHuk KnemmHana konogka
ABP F2 (= Uo F1 CcBP | HM K1 K2 K3
auuuuu"uuuul;aLLsL£$LE¢]4
12 1110/ 9/ 8 7|6 5|14 3|2 1/12 11109 8 716 5 4(3 2 1
N2 TTTTTTTTIILIL LI LT I ILIT TL
ABP F2 Uon F1 CBP HU K1 K2 K3
pesepBHas OCHOBHas
ceTb ceTb

PucyHok B.5 — Pene YPY-3M-C-02 B txemax aBToMaTuKn

MogkntoyeHne pene no cxeme, npuvBeAeHHOW Ha pucyHke bB.1, aHanormyHo
NOAKITIOYEHUIO B CXeMax aBTOMaTUKN paHee BblryckaeMoro ucrnonHeHus pene YP4-3M-03-01,
Ha pucyHke B.2 — ucnonHeHuto YPY-3M-03, Ha pucyHke B.3 — ncnonHenuo YPY-3M-03-02,
Ha pucyHke B.4- ucnonHenuio YPY-3M-03-03.

Ha pucyHkax B.6, B.7 npuBeaeHbl npumepbl cxembl A4YP Ha 6ase pene YPY-3M-C.
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NMPUNOXEHUE B
(cnpaBo4HoE)

MprHUMN N3MepeHNs CKOPOCTU U3MEHEHNSA YaCTOThI C Ucnosib3oBaHnem pene YPY-3M-C

(no ctatbe «PeweHne npobGrnemM KayecTBa YacCTOTHbIX MNEPEXOAHbLIX MPOLECCOB C
NPMMEHEHNEM YCTaBOK MO CKOPOCTU U3MEHEHUS YaCTOTbI»;

BuHHnuyk C.[1., A.T.H., MHCTUTYT npobnem mogenupoBaHns B SHepreTuke
um. I'.E. MNMyxosa HAH YkpauHsbil,

OaHunbuyk B.H., nHxeHep, HIK "YkpaHepro";

Hexan N.O., nHxenep, NAO InektpotexHnyeckuin 3asoa «PEJICIC»,

Kues, «Onektpuyeckue cetn n cuctemons, Ne 652008 r.)
1 O6wue ceepeHus

B npouecce pasButMs aBapuin Cc OGonbwMM 0eUMUWTOM aKTMBHOM MOLLHOCTU B
aHeprocucteMmax (3C) BO3MOXHbI YaCTOTHble aBapun C PESKUMN METFNYOOKMMU CHUKEHUAMN
YyacToTbl. [ns nx npeaoTBpaLLEHNS MPUMEHAOTCA YCTPOMCTBA YaCTOTHLIX aBTOMaTUK, paboTta
KOTOPbIX B YCIOBUSX aBapuMHbIX MPOLIECCOB OMHAMMYECKOrO0 WU3MEHEHUSI 4acTOTbl AOSMKHA
obecneuynBaTtb MNpPOTMBOABAPUNHOE pErynMpoBaHMe 4acToTbl< ¥ €e BOCCTaHOBMEHME A0
ANNTENBHO AONYCTUMbIX YPOBHEN.

B HopmaTMBHBLIX OOKYMEHTax M MeToaudecknx,ykasauusx no AYP ykasaHo, 4TO npwu
aepuumte MowHocTM okono 45 % wumetowencsa Harpysku, pabota cuctem AYP no
OTKIMOHEHUI0 YacToTbl He MOXeT OblTb 3PAPEKTUBHON, MNO3ITOMYy B Takux Crnyvasx
peKkoMeHayeTCs MPUMEHATb YCTPOMCTBA LOMOSIHATENTbHOM aBTOMATUYECKOM pasrpys3ku no
CKOpPOCTU CHMXeHna YactoTbl (JAPC). B {COBpeMEHHBIX YCNOBUAX BO3MOXHbIX MOBbILLIEHHbIX
AeUUMTOB MOLLHOCTU C TyOOKMMU CHUXEHUSIMU 4YacToTbl B JC, BGonee npuoOpUTETHBLIM
aBnseTca npumeHeHne yctponcte AYP no ckopoctn cHwxeHuss yactotel (AYPC), ana
YCKOPEHHOrO OTKMIOYEeHUs cyulecTByrowwnx odepenern A4YP1 no cKkopoCTU CHMXKEHUA YacToThl
(CC\).

ApanTtupoBaHHas cuctema‘AYP-AYPC 6onee akoHoMM4YHa, obecneudmBaeT GONbLUYIO
HageXXHOCTb paboTbl, Tak Kak WCKIOMaeT NpuMeHeHMe KomnnekToB coBmelieHHon AYPII, a
Takke obecneudnBaeT yaob6CTBOMPU:TEXHNYECKON IKCMyaTaunum U Npu aHanuse aBapUMHbIX
CUTyaLM CO CHUKEHMEM HaCTOTbl.

Bonbwne npeummywiectsa B 9TUX MPOTMBOABAPUMHBIX MeponpuaTuax obecneymBaeT
npuMmeHeHne kombuHnpoBaHHon AYMP-AYPC ¢ ycTaBkamMn CKOPOCTU U3MEHEHUS 4YacTOThbl.

30Hbl OENCTBUS, pa3fUYHbIX aBTOMATUK MPU PasHblX 3HAYEHUAX CKOPOCTU CHMXKEHUS
YacToTbl NpBeAeHbl Ha pucyHke B.1.

HdononHutensHasa aBToMaTumyeckass pasrpy3ka no CCH (OAPC) n aBTomaTtmyeckas
yacTtoTHaqa pasrpy3ka no CCH (AYPC) npumeHseTca B panoHax SHEProcucTeM C BO3MOXHbIM
BO3HWKHOBEHNEM AeULIUTOB MoLHOCTK Bonee 40 % oT noTpebneHnst (CKOPOCTb CHUKEHMS
yacTtoTbl 6onee 2 'U/€), Npu koTopon cpabaTtbiBaHMe 06bl4HON AYP1 NO OTKIOHEHUIO YaCcTOTbl
He MOXeT BbITb 3P PEKTUBHBLIM M3-3a BONbLLOM CYMMaPHOW BbIAEPXKKN BPEMEHN.

B npakTuke HavanbHOe 3HayeHWe CKOPOCTU CHWXEHUS 4acToTbl onpegensiercs no
AeuumnTy akTMBHOM MoLHOCTM (Npu nucxogHon 4vactoTte cetn fo = 50 Iy), aKBMBaNEHTHOWM
NOCTOSIHHOM MeXaHN4eCKon uHepumm reHepauum Tr v Harpyskm TH = 3 C.
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40 1 T T T T

20 10 b 25 22 20 Vi, T'feex
30Ha TeXHOJIOTHYeCKHX Joma BOCYU 3oHa oTcTpofikH
MEep OIpHA THEL 110 MOMEHTY HHepPLIH
IIC um ASC
3ona weahdexruenoro geficrena AYP 3ona addexrrrHoro geiicrens AYP

PucyHok B.1 - 30Hbl 4ENCTBNSA Pa3fIMYHbIX aBTOMATUK NPU pasHbIX 3HAYEHUAX
CKOPOCTWN CHUXXEHUS YacTOTbI

3aBUCUMOCTb 3HAYeHUA HadallbHOM CKOPOCTM CHUXEHMSI 4YacToTbl OT geduuymrta
aKTMBHOW MOLLHOCTM 1 MOMEHTA MHEPLMM SHEProCcUCTEMbI NpuBeaeHa B Tabnuue B.1.

Tabnuua B.1- 3aBUCUMOCTL 3HA4YeHUS HayanbHOW CKOPOCTU CHWXKEHUSI 4acToTbl OT
aedvunTa akTMBHOM MOLLHOCTM 1 MOMEHTA MHEPLMM S3HEPTrOCUCTEMbI

[ednunt akTnBHOM MowHocTK A P, %

MomeHT 10 157120 | 25 | 30 | 35 | 40 | 45 | 50 | 55 60 | 65 70
nHepuun, ¢
CkopocTb CHuxeHns YactoTbl VI, Tu/c
8 0,49/0,7511,06|1,38|1,74|2,13|2,56|3,04|3,57|4,16 | 4,48 |5,65| 6,41
10 0,42:40,65 | 0,91(1,19|1,50|1,84|2,22|2.65]|3,12| 3,67 |4,28 |5,00|5,83
12 0,36 |0,570,79|1,04|1,32|1,62|1,96|2.34|2,78|3,27 |3,85|4,51|5,30
14 0,320,50|0.70(0,93 1,17 |1,42|1,75|2.10|2,50|2,96 | 3,49 | 4,11 | 4,86

Ha cnyyain yactoTHbIX aBapun B aHeprocucteme (3C), yctaBkn CCH otcTpamBatoTca oT
MakCMMarnbHO BO3MOXHbIX aBapui ¢ gecmumntom mowHocTtn (15 - 20) % oT noTpebneHns u
Vfmin= (0,5 - 0,9) l'u/c, 4To aBNAeTCA HMXHUM nNpeaenom yctasok CCH.
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BepxHuM npegenoMm ycTaBOK CKOPOCTUM CHWKEHUS 4acTOTbl SBNSETCH 3Ha4yeHue
Vimax = (1,6 - 1,7) l'u/c npu gedmunte aktuBHon moluHocTu (30 - 35) %.

Oednunt aktmeHonm mowHoctTn 6onee 40 % sBnAeTca npegenibHO JONYCTUMbIM - ANS
paboTbl AHP No OTKNOHEHWUIO YacTOThbl, HA4YanbHOM 30HOW NaBWHbI YacToTbl, a 6bonee 70 % —
Ha4anbHOW 30HOW NaBWHbI HAMNPsXXEHUS.

JTioboe ycTpoONCTBO aBTOMATMKM AOIMKHO paboTaTb B CeTU B “XAYyLIEM' pexvve U
OencTBoBaTb TOSMbKO MO (PakKTy aBapuiHbIX NapamMeTpoB. [loaTomMy Ans  asapurHOro
namepenna CCY yctaHaBnuBaeTcsa 4acToTa nycka Fnyck, npu KOTOPOW 3anyckaeTcs
namepeHne CCH un eé KoHTpornb C 3agaHHOM ycTaBkon VA.

YacTtoTa nycka cxembl namepexHms CCH He gormkHa 6biTb 6nm3koit K50 U, NOCKOMbKY
HOPMaTUBHbIA [OMYCTUMbIA YPOBEHb pPeryrnMpoBaHna 4YactoTbl paBeH * 0,2 [u ot
HOMMHanbHOro ypoBHs 50 INy. Takum obpasom, YactoTa nycka FnycksgoimkHa ObiTb He Bbille
49,7 Iy, ¢ yyeTom oTcTpomkn Ha 0,1 'y OT HOpMAaTMBHOINO AOMNYCTUMOIO PEryrmpoBOYHOro
AnanasoHa.

2 Cnocobbl n3amepeHnst CKOPOCTM CHUXKEHUS YacTOTbl U BeIGOP yCTaBOK

2.1 Cnocob HenocpeaCcTBEHHOIO N3MEPEHNA CKOPOCTU CHUXKEHUSA 4acTOThl

Ons mukponpoueccopHblx pene 4vactotbl (MIMPY) ¢ HenocpeACTBEHHbIM U3MepeHuemM
CKOPOCTU CHWXEHNSA YacTOTbl yCTaHaBMBaETCSA:

— ycTaBKa 4yacToTbl nycka cxembl uamepeHuss CCH (Friyek);

— yctaBka CCHY (Vf);

— 3aepxKa pene BpemMeHu (tp.).

ANroputM  U3MEpPEHUs CKOPOCTU CHMKEHUSmHaCTOTbl OCHOBaH Ha MpPOrpaMmMHOM
namepeHun CCH (oo natm nepuogos, T.e. Bpemsa uamepeHus 0,1 c) n BBoge pabouen
3alepXKn Ha Bpemsa ycTaBku pene tps = 0,2 c. o 3aBepLleHnn oTcyeTa 3a0epXKKu BpeMeHU
BbINOSTHAETCA OTKNIOYEHME Harpysku, ecnun pabodaa,CCY pasHa mnu 6onblie yctaskm CCH.
Ecnu xe paboyaa CCH Vfpab 3a Bpemsi yctaskm pene (0,2 ¢) ctana meHbLue yctaBkm CCYH He
MeHee 4em Ha 0,1 lu/c, To cxema namepeHna CCH BosBpalLaeTcsa B UICXOQHOE COCTOSIHME, a
OTKIOYEHME Harpy3ku 6rnoknpyetcd (BbIXogHoe pene He cpabaTtbiBaerT).

Mpumep. Ecnn yactota Foyck = 49,7 U, ycTaBka CKOPOCTU CHWXEHUS 4acCToTbl
Vi=1,2Tu/cek, t=0,1c+ 0,2 c=0;3 c, TO OTKIMOYEHNE HArpy3KM NPOM30ONAEeT Ha

Fpab =49,70 'y — (1,2 u/c x 0,3'¢).= 49,34 Iy,

Ecnu xe 3HayeHune Tekylen paboden CCY Vipab 3a Bpems yctaBku pene tps =10,2cC
cTtana meHbwe yctaBkm Vf He Menee yem Ha 0,1 Nu/c (Fpab < Fnyck), TO cxema namepeHuns
CCH BosBpallaeTcs B UCXOAHOE COCTOSIHME Npu ycrnoBuu, 4vto Fpab < Fnyck.

[MOBTOPHbIN MNyCK CXempl U3MepeHus ocyuwlectsnsetca npu Vipab > VI 3anyckom
3a4epXKn BpemMeHu tpB .

MonHbIn Bo3BpaT cxeMbl u3MmepeHns CCY BO3MOXEH TONbKO Nnocne AOCTMXEHUS YPOBHSA
paboyer YacTOTbI BbILLE YCTABKM YacToThbl Nycka Fpab > Fnyck. YcTtaBka BpeMeHU no yactoTe
BO3BpaTa JormkHa, ObiTb HemeHee 0,1c.

2.2 Cnocob KOCBEHHOIO M3MEPEHMUSA CKOPOCTU CHUMXKEHMS YaCTOThl

Mpn ““kocBeHHOM wu3amepeHun CCHY  wucnonb3yetca OBe  YyCTaBKM  4acTOTbl
MHOrOyCTaBOYHOFO pene unu ABa OAHOYCTaBOYHbIX pene YyacTtoTbl. [1pyn ncnonb3oBaHun pene
YPY uncnonb3yeTcs ABa KaHana OgHOro perne npuv 3agaHun Ha Hux yHkummn AYP (pene YPY
OOJDKHO ObITb B peXMME HENPEPbLIBHOIO BbIMOMHEHUS YCTaBOK).

YcTaBka 4acToTbl Mycka M KOHEeYHasa YyCTaBka 4acToTbl (MO pasHOCTM 4YacToT Angd
BblIOpaHHON yCTaBKM BPeEMEHW), KOTOpble MoLenupytoT 3agaBaemyto CCH, Bbibupatotca ans
pasHbix 3Ha4YeHun CCY n3 tabnuubl B.2.
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Tabnuua B.2 — PasHOoCTb Mexay 3HavyeHMeM YCTaBKM 4acToTbl Mycka U KOHEYHOW
YyCTaBKOW YaCTOTbl NPU pa3sHbiX 3Ha4YeHnsaxX HavdanbHon CCY
3Ha4veHne CKOpPOCTUN CHMXKEeHNA YacToTbl VI, u/c

Bpewms
3apgepxkn,c | 0,7 | 0,8 109 |10 | 11 |12 |13 |14 | 15|16 | 1,7 | 1,8

tps =0,2 0,14 | 0,16 | 0,18 |0,20 | 0,22 | 0,24 | 0,26 | 0,28 | 0,30 | 0,32 | 0,34 | 0,36
tpB = 0,3 0,21 |0.24 0,27 |0,30| 0,33|0,360,39| 0,42 | 0,45 0,48 | 0,51 | 0,54

Bonbwwnm yctaskam CCY pormkHbl COOTBETCTBOBATb MEHbLUME  YCTaBKU BpPEMEHM.
KoHeuyHas ycTtaBka 4acToTbl KOCBEHHOrO namepeHunsa CCH (FKoH) onpeaenseTcs.no pasHoCcTu
BblOpaHHONM ycTaBku nycka cxembl Fnyck n CCY (Vf) 3a Bpems 3agepXkutps:

FkoH = Fnyck — (Vf x tps).

Ecnn 3apaHbl: yactota Fnyck = 49,7 Iy, yctaka CCY ="1,2:[u/c, ycTaBka BpeMEHM
tpe = 0,3 C, TO KOHEYHas yCcTaBKa 4acCcToTbl

FkoH =49,7 — (1,2 x0,3) = 49,7 - 0,36 = 49,34 'L,

Anroputm kocseHHoro uamepeHuss CCY ocHoBbIBaetrcsi Ha, ApOrpaMMHOM U3MepPEeHUU
pasHOCTN YacToThbl nycka (Fnyck — Ha OoCHOBHOM perne/l) n koHe4yHon YacToTbl (FKOH — Ha
BCnomMoraTtenibHOM pene 2), npu yctaske CCY (Vf) 3a Bpemsa 3agepxkn tps = 0,3 ¢ Ha pene 1.

Mpn 3aBeplleHUn oTcyeTa 3aAepPKKM BPEMEHU BBINOSTHAETCA OTKIOYEHWE Harpysku,
ecnu paboyasi yactoTa paBHa unu 6onblue ycTaBku FKOH.

Ecnn xe pabodas yactota 3a 0,3 ¢ cTana MeHblle yCTaBkM FKOH He MeHee 4YeMm Ha
0,1y, To cxema m3amepeHus CCH BosBpallaeTCa B UCXOOHOE COCTOSIHME, a OTKITYEHue
Harpysku 6nokupyeTcs.

YcTtaBka uHTepBana BpeMeHu uamepeHus (tpB) ABYX pasHblX 4acToT onpegensiercs
TpeboBaHUAMM Kak HEOOXOAMMOWN TOYHOCTU, M3Mepenns Gonblwon HadanbHou CCH, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebaHnn N KOpOTKNX 3aMblKaHUN B 3HEProcUCTEME.

Cxema coeanHeHWI BbIXOOHbIX KOHTAKTOB (@) AByx pene 4vacrtothl (f1, f;) npuBegeHa Ha
pucyHke B.2.

Mpu kocBeHHOM m3amepeHun L£CYH BBOANTCA pexum Bo3Bparta pene no CCH, ecnn 3a
Bpemsi bonee 0,3 c (tcl = tpB) paBoyasn YacTOTa HMXKE KOHEYHOM YacToTbl Fpab. < ( FKoH = fy).

MonHbIn BO3BpaT cxemMbl naMmepeHns CCY BO3MOXEH TONbKO NOCne AOCTMXKEHUS YPOBHSA
paboyer YacToTbl Bbille yCTaBku:MacTOThl Nnycka Fpab > (Fnyck = f;).
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eIy HATHUHA CKOPOCTPI CHHXEKCHHI YACTOTHL
fl + ter fZ +te2
a) o & & %]
1 _
fl + t f2 +te2
6) @ & 3 oVt
1 2
fl + t f2 +te2
B) @ & & SIAVE
1 2

1, 2 — mOCIEeNOBATENLHOCTE Cp36 ATEIB dHHA pPeJle UACTOTEL

roe a) npu gedvunTe MOLLHOCTU, MeHbLLEeM 3afaHHon ycTaskun CCY;
0) npu gedmunTe MOLHOCTK, paBHOMyycTaBke CCY;
B) npu gedunumnTte MoLHOCTK, 6onbliem yeraskih CCY;
f, +tc; — ycTaBku cpabaTbiBaHUA no.MactoTe fy 1 ycTaBku BpeMeHun tc; pene 1;
f, +tc, — ycTtaBkun cpabaTbiBaHMsa no YactoTe f, u ycTaBkm BpemeHu tc, pene 2

PucyHok B.2 - lNpuHumn kocBeHHoro n3mepenuns CCH n cxembl coeMHEHN BbIXOOHbIX
KOHTaKTOB ABYX perie 4acToTbl

Mpu npumeHeHun pene YPY Ha, kaxxOgoM kaHane perfie, KpomMe YCTaBOK 4acToTbl U
BpeMeHun cpabatbiBaHns Fnyck = f;, tc; =tpB, FkoH =f,, tc, = 0 (3agepxka no nporpamme
N3MepeHNa OO0 Tpex NepuoaoB HacTOTbl KOHTPONMpyeMowm ceTu), HeobxoguMmo 3agaBaTtb
yCTaBKM 4YacToTbl Bo3BpaTta (FB) n BpemeHu Bo3BpaTa (iB):

Ans nepsoro kaHana Fe'= Fnyck +0,1 Ny, ts 20,1 c;

Ans BTOpOro kaHana (scnomeratensHoro) FB = FkoH + 0,05y, t8 20,1 c.

B npaktuke gns OJAPC. (oTknovatowwen oTaenbHy0 Harpysky, He 3a4eMCTBOBAHHYIO Nog
AYP1) n kombuHnposaHHon AYPC (oTkntovatowen Harpy3km ceomx odepeaen AYP1) yctaBku
CCM BbibupatoTcs Bfnpegenax ot 1,1 go 1,7 lNu/c (ana noBbiweHust 6onee HageXHoro u
BbICTpOro 4eNcTBUsg — OHW MOFYT ObiTb U MEHbLUE).

Ana JAPC yctaBku YactoTbl (Fnyck), B 3aBUCMMOCTHM OT Aedomumta akTUBHOW MOLLHOCTH,
AOMKHbI OblTb BbIWe YyCTaBok yYactoTbl AYP1 (ot 49,7 po 49,5 lu). OAna AYPC - Bblwe
ycTaBok Yactotbl AY4P1 (0T 49,7 'u) 1, CTyneH4yaTo CHMXaACb B 30He ycTaBok AYP1, fOMmKHbI
npeBblLaTh YCTaBKM YaeTOTbl cBOMX ovepenen Ha (0,5-0,7) .

BbibopryctaBok ,CCY n BpemeHu, B 3aBUCMMOCTM OT cnocoba namepenmss CCH, gormkeH
BbINOMNHATLCA Ao Tabnuuam B.1, B.2.

2.3 bnoknposkn AYP 1 no CKOPOCTU CHUXKEHUS YaCTOTbI

BnokupoBkn yctponcts AHP1 no ckopoctn cHuxkeHnsa yYactoTbl (BCCYH) ncnonbayotcs
Ana npefoTtBpalleHns ux paboTbl Npy BO3MOXHOM Bblibere gsuratenbHonm Harpysku. B
3aBMCUMOCTU OT npeobnagaHna acMHXPOHHOM WKW CUHXPOHHOW Harpysku npucoeamHeHnin
yctaBkn CCH moryTt coctasnatb ot 2,3 go 5,0 'u/c npu yctaBke Bpemenu (0,2 - 0,3) c.

B npaktuke pekomeHaytoTcs yctaskm BCCH ot 2,3 go 3,0 lNu/c, ans 6nokmpoBaHus Ha
B6onee BbicokoW paboyen 4acToTe, 4YacTOTe Bbllle YCTaBKM YacToTbl cpabaTbiBaHns AYPL.
Llenb Hanu4mnsa ckopoCTn CHMXEeHUsA YacToTbl B cxeme AYP1 ncnonbayeTtca Kak 6nokupytoLas.
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HesaBucumo ot cnocoba nameperns CCH, Tekywas yactota cpabartbiBaHusa (f;) BCCH
onpefensieTcss N0 BENWYMHE CHWXKEHUS 4acToTbl 3a Bpems 3agepxku no Tabnuue B.3
(f2 = FkoH , tc, = 0 npm KOCcBEHHOM cnocobe).

Tabnuua B.3 — PasHOCTb Mexay 3HavyeHuMem YCTaBKM 4acToTbl Mycka W Tekylewn
YacToTbl cpabaTbiBaHMA NpY pasHblX 3Ha4YeHUsIX HavYanbHon CCY n BpeMeHn 3aepXKn

Bpemsi 3HayeHne CKOPOCTU CHMXeHNA YacToTbl VI, Tu/c
3aepXKun, 2,3 24 | 25 2,6 27 | 28 | 29| 30 | 31 32 | 3.3
tpe = 0,2 0,46 (0,48 | 0,50 | 0,52 |0.54| 0,56 | 0,58 | 0,60 0,62 | 0,64 | 0,66
tpe = 0,3 0,69 (0,72|0,75| 0,78 |0,81| 0,84 | 0,87 | 0,90 | 0,93 10,95 | 0,99

Hanpumep, npu yctaBke nycka f;= Fnyck = 49,7 'y, yctaBke'CCY. VI =2,3 'u/c n yctaeke

no Bpemenu tpe = 0,3 ¢, Nony4YnM, 4To Tekyllasa yactoTa cpabaTbiBaHnsa BCCH pasHa:
f, =49,70 — 0,69 = 49,01 I'u.

Mpn kocBeHHOWN peanu3aumn dyHkumn BCCY ncnonbaytotTea,gea’kaHana pene YPY unu
ABa OHOYCTaBOYHbIX perne 4YacToTbl (pUCyHOK B.2).

[ns 9KOHOMMM B KayecTBe YCTaBKM Mycka wucrnonb3yeTtcs pabouvass yctaBka AYP1
(ocHOBHOW KaHan), a KOHeYHasa ycTaBka BblbupaeTca no Tabnuue B.3 n ycTtaHaBnMBaeTcs Ha
cBobogHOM (BCnomoraTtenbHOM) kaHane pene YPY-3M.

CoeovHeHVe KOHTaKTOB KaHaroB BbIXOOHbIX, pere . Jactotel YPY npuBepeHo Ha

pucyHke B.3.
OCHOBHOWM BCMOMOFATENbHbLIN
KaHan KaHan
f1+ tca f+ tco

Q—/—Q—Q—/‘/—Q Ha oTkntoueHne

PucyHok B.3 — CoegnHeHune koHTakToB perne vyacTtoTbl YPY B pexnme 5CCY

Mpu npumeHenun pene YPY:=3M-C, kpome kocBeHHoro crnocoba 6noknposku AYP1 no
CKOPOCTU CHUXEHUSA 4aCTOTbly-ApefycMOoTpeH Takke npamon pexum AYP1 ¢ BCCH Ha
KaXX[OM KaHarne ¢ HenocpeAcTBEHHbLIM 3a4aHNEM YCTaBKM CKOPOCTU CHUXKEHUS YacCTOThl.

Mpu 3apgaHun Ha kaHane pene YPY-3M-C dyHkuun AYP1 ¢ BCCY yctaBka BpemeHu
cpabaTbiBaHUA [OJSPKHA 3adaBaTtbCA HadmHaa ¢ 0,2 ¢ u 6onee. JTO Bpems YyCTaBKU Yyxe
BKMoyaeT B cebs BPeMs/ M3MEpeHUst CKOPOCTU CHWXKEHUS 4acToTbl (NATb Nepuonos
KOHTPOSIMPYEMOW,, YaCTOTbI), KOTOPOE KOHCTPYKTUBHO 3aroXeHo B Mporpammy M3MepeHus
CKOpOCTH.

3 Cnocobbl n3mepeHusi CKOPOCTY MOBbILLEHNSI YaCTOTbl U BbIGOP yCTaBOK

3.1 Bbibop 3Ha4YeHns1 yCTaBoK MO CKOPOCTU MOBbILLEHMSI YaCTOTbI

ABTOMaTMKa orpaHudeHnsa nosbiweHna YactoTbl (AOMY) 1 yacToTHOE aBTOMaTMYeckoe
NMOBTOPHOE BKIOYEHME MO CKOPOCTM noBbiweHnsa YyactoTbl (HAIMNBC) npumeHsaeTca B panioHax
C BO3MOXHbIM BO3HWKHOBEHMEM OOMbLUNX M3OLITKOB aKTUBHOW MOLLHOCTU, NPUBOAALMX K
pe3koMy BO3pacTaHMI0 4acToTbl OO YPOBHEW, He [OMYyCTUMbIX ANA ONAUTENbHOW paboThl
TYPOWH 1 peakTopoB 3NEKTPOCTaHLMMN.

B npakTtuke HavanbHasa ckopocTb NoBbiweHus YactoThl (CIMY) onpegensieTca no n3bbITKy
aKTMBHOW MOLLHOCTM Npu ucxogHon vactote cetu fo = 50 'y M 9KBMBaANEHTHOW MOCTOSAHHOW
MEXaHU4YeCKON MHEepPLMN reHepaummn tr n Harpysku tH = 3 ¢ (Tabnuua B.4).
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Tabnuua B.4 - 3aBucumocTb 3HadyeHuss HadanbHon ClY oT u3bbiTka akTUBHOMN
MOLLHOCTU U MOMEHTa MHEPLUN SHEPTOCUCTEMDI
MN30bITOK akTUBHOW MoLLHOCTU, A P, %
Moment 2 7 4 [ 6 | 8 [ 10 [ 12 [ 14 [ 16 | 18 [ 20 | 22 | 24 | 26

nHepLun, ¢ CKOPOCTb MOBbILLEHMS YaCcTOTbl, L/C
8 0,09/0,18/0,26 {0,34|0,42|0,50|0,58|0,65|0,72 0,79 | 0,86 {0,933 (0,99
10 0,08|0,15/0,2210,290,36|0,42|10,49|055|0,61|0,67|0,72|0,78 |0,83
0,7
12 0,0710,13/0,19(/0,25/0,310,36|0,42 10,47 0,52 | 0,5710,62 |0,67 )

14 0,06 (0,110,127 |0,22 | 0,27 | 0,32 | 0,37 | 0,42 | 0,46 .0,51+:0,55 |0,59 |0,63

OnacHble no CINMY pexmmbl B O3C 1 SC MOoryT BO3HUKATB:

- B OBC, npu otaenennn permoHa ¢ 6onbwnmM 4eduUNTOM aKTUBHON MOLLHOCTMU;

- B 9C, npu otaeneHum ot O3C ¢ n36bITKOM aKTUBHOM:MOLLIHOCTH;

- B panoHe OC, BblaeneHHom genctenem YA ¢ n3bbITKOM akTUBHON MOLLHOCTMW.

B nepBbIX ABYX cnyyasx oTAeneHus npu yactote, 6nuakon K 50 Iy, onacHbl aBapuinHble
n3bbITkM MoLwHOCTN (> 3 %), Npu kKoTOpoK 3a nepBble 10.C NnepexogHOro npolecca YactoTa
MOXeT noBbicnTbCs 6bonee yem Ha 0,5 L,

B cnyyae otaenenua u3bbITOMHOro panoHangencreuem YA, onacHbl aBapuiiHble
N36bITKN MOLUHOCTM (> 8 %), nNpu KoTopon 3a nepsble 20 C NepexogHoro npouecca 4Yacrorta
MOXeT noBbicuTbCA ¢ yctaskun YOA (47,5 u) ‘g0 50,5 M.

3.2 Cnocob HenocpeaCcTBEHHOIO N3MEPEHUS CKOPOCTM MOBbLILLEHNS YaCTOThbl

Anroputm paboTbl nporpaMmbl HeENoCcPeacTBEHHOro nameperHuns CrY ocHoBbiBaeTcHa Ha
nporpammHom msamepexun CIY 3a 04 c, BBOae paboden 3agepxkm Bpemern 0,2 ¢ — gons
AOlMNY n (2 - 3) c unn 6onee — gns YAIBC.

Mo 3aBepwweHun oTcHeTa 3adepXku BpemMeHu BbinonHsetca gencteue AOMY wunu
YAIBC, ecnu pabo4asi CKOpOCTb. NOBbLILLEHMST 4acTOTbl paBHa unu 6onbuwe yctaBku Cl1Y.
Ecnun e paboyas ckopoCTb NOBLILIEHUS YaCTOTbI CTana 3a Bpems oTcyeTa 3a4ep>KKN MeHbLUe
yctaBkn CIMY (He MeHee 4Yem-Ha.0,1 Fu/c), To cxema unamepenuna CI1Y Bosepawjaetcsa B
ncxogHoe nonoxeHue, a gencrtaue AOIMNY nnm YATMNBC 6nokupyetcs.

AOTlY BbInonHAeTCs, Kak NpaBuio, Ha ycTaBkax YactoTbl 6bonee 50 Iy C BbligepKKamu
(yctaBkamun) Bpemerun (0,2 - 0,3):c,.@ ANA YCKOpEeHUst AeNCTBUA MOXET ObiTb 1 6€3 BblAEPXKKM
BPEMEHU, HO C BNOKMPOBKOW AENCTBMS NP HECUHXPOHHBLIX KONiebaHnsAxX 4acToThbl.

YAIBC BbInoAHAETCA ‘Ha ycTaBkax 4yacTtoTbl oT 49,2 Iy go 50 Iy ¢ Bblgepxkamu
BpemeHu ot (2 —3) Ao 20 c, C UHTepBanom BpeMeHU He MeHee 3 C.

PaccmoTpum npumepbionpeaeneHns TekyLemn 4actoTel cpabaTbiBaHUS.

AOlY: ecnmuyactotra Fnyck = 49,2 'y, ycraska ClNY = 0,42 lu/c,

t=0,1c+0,2¢=0,3¢c, 10

49,2001 u + (0,42 M'y/c x 0,3 ¢) = 49,20 + 0,126 = 49,33 'y, Fpab =49,33 'L,

YAIMNBC:ecnu yactota Fnyck = 49,2 'y, yctaBka ClNY = 0,42 lNy/c,

t=0,1c+2¢sT0

49,20 'y + (0,42 lNu/c x 2,1 ¢) = 49,20 + 0,882 =50,08 'y, Fpab =50,08 L.

B nporpammy namepexus ClY BeeaeH pexum Bosspata pene no CI4Y, ecnu 3a Bpems
6onee 0,2 ¢ (5 nepnoaoe n3mepeHus Nnoc 5 nepmogos KoHTpons) paboyas CMY crtana Huxe
ycTtaBku (Vf pab. < Vf ycrT).

MonHbIn Bo3BpaT cxemMbl namepeHuns ClY Bo3MOXeH TONbKO nocne AOCTMXEHUS YPOBHSA
paboyen YacTOTbl HUXKE YCTaBKM YacToTbl Nycka cxeMbl nameperna CMNY Fpab < Fnyck).
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3.3 Cnocob KOCBEHHOIO M3MEPEHMUS CKOPOCTU NOBbILLEHNSA YAaCTOThbI

Mpn kocBeHHOM m3amepeHun CIY (Ha gByx ycTaBKax 4aCcTOTbl MHOIOYCTaBOYHOrO perne
UM OBYX OAHOYCTaBOYHbLIX perie 4acToTbl) yCTaBKa 4acTOTbl MyCcka W KOHe4YyHas ycTaBka
4YacToTbl (MO Pa3HOCTU YaCTOT ANS BbIBpaHHOW YCTaBKM BPEMEHW), MOLENUPYIOT 3aaBaemMyto
CIl4, n BbiBupatoTca Ha pasHbix ycTaBkax 3HavyeHus ClMY n3 tabnmubl B.5

Tabnuua B.5 - Pa3HOCTb Mexay yCTaBKOW 4acCTOTbl Mycka M KOHEYHOW YCTaBKOW npwu
pasHbIX HaYanbHbIX CKOPOCTSX MOBbILIEHUS YacTOTbl

Bpewms 3HayeHune ckopocTn noBbiweHus YactoTbl Vi, MNu/c
3aepPXKKM,
tpB, ¢ 0,07/0,13/0,19|0,25(0,31|0,36 | 0,42 | 0,52 | 0,57} 0,62 | 0,67 | 0,83
0,2 0,01 | 0,03 |0,04|0,05|0,06|0,07|0,08|1,04 2514 |1,24|1,34|1,66
0,3 0,02 | 0,04 | 0,06 | 0,08 | 0.09 | 1,08 | 1,26 | 1,56,.1,71, 1,86 | 2.01 | 2,49

Bonbwwnm yctaskam ClNY gomkHbl COOTBETCTBOBATH | MEHbLUME YCTaBKU BPEMEHM.
KoHeyHas ycTtaBka 4yacTtoTbl (FKOH) onpegensietcs npu CyMMUPOBaHUWM BbIOPaHHOW yCTaBKU
3anycka cxembl (Fnyck) co CIY (Vf) 3a Bpems 3agepxku tps:

FkoH = Fnyck + (Vf x tps).

Ecnu 3agaHbl: yactota Fnyck = 49,2 ['u, yctaBka €14 =/0,36 u/c, Bpemsa 3agepxku
tpe = 0,3 C, TO KOHEYHas yCcTaBKa 4acToTbl

FkoH = 49,2 + (0,36 x 0,3) = 49,2 + 1,08 = 50,28.I'Lu.

Cxema anroputma paboTbl nporpammbl KocBeHHOro namepenust ClMNY ocHoBbIBaeTcs Ha
NPOrpaMMHOM W3MEPEHUN PasHOCTM 4YacToTel Aycka ~ FNyck — Ha OCHOBHOM pene 1 u
KOHEYHOM 4acToTbl FKOH — Ha pene 2 (BcnomoratenbHom), npu yctaBke CIY (Vf) 3a Bpems
3agepxkm — 0,3 c.

Mpn 3aBeplweHUM oTcdeTa 3adepXKkM BPEMEHWU BbLINOMHAETCA OTKIHOYEHME, €ecnu
paboyas YacToTa paBHa Unun Bornblue YeTaBKW FKOH.

Ecnn xe pabouas yactota 3a/0,3 ¢ ctana MeHblle ycTaBkM FKOH (He MeHee Yem Ha
0,1 u), To cxema uamepenHus ClY Bo3BpallaeTcsa B MCXOQHOE COCTOsIHME, a OTKYeHuEe
BnokupyeTtcs.

YcTaBka uvHTEpBana BpPEMEHU. M3MEPEHUA [OBYX pasHbiX 4acToT onpegensercs
TpeboBaHuAMM, Kak HEOOXO4MMOWM TOYHOCTU M3MepeHna Bonblion HadanbHom CI4Y, Tak un
OTCTPOMKN OT HECUHXPOHHbIX KOREDBAHMM N KOPOTKNX 3aMblkaHU B 3HEProCUCTEME.

Cxema coeanHeHUN. BbIXOAHbBIX, KOHTAKTOB (F) AByX pene 4vactoTthl (f1, f,) npuBegeHa Ha
pucyHke B.4, roe f; = Fnyck, fzi=FkoH, tc; = tps, tc, =0.
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1eITh HATHUHA CKOpOCT]{ CHHEXEeHHI JACTOTEL
fi+ te th+ tes
a) o & o )
1 _
f] + 1 f2 Rl Te)
6) & _ & ) ; &
1 2
fl + ty fZ + it
B) @& g iz -
] 2

1, 2— MOCIIETOBATEIIRHOCTh cpaﬁ ATEIBAHH T PElle HACTOTEL

a) Npu M30bITKE MOLLHOCTKN, MEeHbLLEM 3aaaHHoM ycTaBku ClIY;

0) npn n3bbITke MOLLHOCTH, paBHOM ycTaBke CI1Y4;

B) Npu n3bbiTke MmowHocTH, 6onbem yctaskn CIY;

fi + tc; — ycTtaBku cpabaTbiBaHUA No YactoTef; n yctaBku BpeMeHu tc; pene 1,
f,+ tc,— yctaBkm cpabaTbiBaHMsa no vactoTe f, uyctaBkm BpemeHu tc, pene 2.

PucyHok B.4 - lNpuHumn kocseHHoro namepenuns CINY n cxembl coegmMHEHN BbIXOOHbIX
KOHTaKTOB

Mpu kocBeHHoM m3amepeHun CIIY BBoAUTCA pexum Bo3Bparta pene no CI4Y, ecnn 3a
Bpemsi bonee 0,3 ¢ paboyasa YacToTaHMKEe KOHEYHOM YaCTOThI:

(Fpab. < FkoH).

MonHbIn Bo3BpaT cxeMbl ndaMepeHns CLl1Y Bo3MOXeH TONbKO nocne AOCTMXEHUS YPOBHSA
paboyen YacTOTbl HUXKE YCTaBKM YaCTOThl Nycka namepeHus Criy:

(Fpab < Fnyck).

[ns KOCBEHHOIrO M3MEPEHUS CKOPOCTM MOBLILLEHUS YaCcTOTbl C MPUMEHEHNEM pene Tuna
YPY ucnonb3yeTcs ABa kaHana pese.

Pene YPY pomkHo 6BITh: B _peXMMe HENPEPLIBHOIO BLINOSHEHUS YCTaBOK. Ha aByx
KaHanax 3agaetcsa pyHkuna YATIB ¢ cooTBeTcTBYOWMMK ycTaBkamu. Ha kaHanax pene YPY,
KpomMe 3afaBaeMblX/yCTaBOK 4acCTOoTbl M BpemeHu cpabaTtbiBaHusi, HEOOXOoOuMMO 3agaBaTtb
ycTaBkn 4vactoTbl (FB) M BpeMeHu (iB) Bo3BparTa :

Ha nepBoM KaHane Fnyck = f;, tc; = tps.,

FB = (Fnyck— 0,05 y), t8 20,1 c;

Ha BTOpPOM BCRoOMoraTenibHOM kaHane FkoH = f;, tc = 0 (3agepxka no nporpamme

n3MepeHna 0o Tpex NEPMoaoB YacTOTbl KOHTPONMPYEMOWN CETN),
FB =( FkoH — 0,05 I'y), t8 = 0,1c.
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NMPUNOXEHUE I
(cnpaBo4HoE)

MeToaunka pacyeTa yCTaBOK CKOPOCTU CHUXEHUS YacTOTbl U peanusaumm
Ha MukpornpoueccopHoMm pene YPY-3M-C (YPY-3M-C-02)
KomnnekcHoro gybnupytouwero gencrena A4HP1 — AUPC
(c ucnonb3oBaHMeM maTepuanoB u3 «Metogukm pacdeta M BblbOpa YCTaBOK CKOPOCTU
N3MEHEeHNsA 4acToTbl B CXeMaXx YaCTOTHbIX aBTOMaTUK, BNOKMPOBOK M 3awwmnT», BuHHnuyk C.1.,
A.T.H., HcTnTyT npobnem moaenupoBaHus B aHepreTuke um. I.E. MNMyxosa HAH YkpaunHbi)

BBepneHue

Mpn GonbwKnx geduumMTax akTMBHOM MOLLHOCTU U CKOPOCTU CHMkeHMsi'YacToTbl (CCH)
6onee 2,2 l'y/c penctene AYPL (N0 OTKNOHEHWNIO YAaCTOThbl) HE MOXKET BbITE 8P PEKTUBHLIM.

Oy6nupytowee penctene AYPL1 - AYPC Ha OTKMIOYEHWE OOHOW M TOW XXe Harpysku
No3BONSET:

- peanusoBaTb ynpexgawuwee oTknodeHne Harpysku _no CCYy no oTtknwoveHna (Mnm
HeadbdekTmBHOro genctans) A4PL No OTKNOHEHUIO YacToThl;

- obecneunTb aphekTUBHYIO aBapuirHyto pasrpy3ky notpebnenma no CCY B cxemax
A4YP1.

®PyHKUMOHAmNbHbIE ~ BO3MOXHOCTM M TEeXHUYECKUE  XapaKTepUCTUKM  OLHOro
TpexkaHanobHoro pene YPY-3M-C, YPY-3M-C-02, 06ecneumBatoT peanus3aumio B Cxemax
NpoTUBOABapPUNHON YaCTOTHOW aBTOMATUK:

a) OTKMIYEHUS HarpyskM no 3afaHHbiM{YCTaBKaM OTKIOHEHUSA (CHWXEeHWs) 4acToTbl -
dyHKunn AYP1 (dyHKUMA Ha ntobom kaHane pene— KOHTPonb YactoTbl AYUP);

6) OTKMOYEHNA Harpyskn no 3agaHHbiM yctaBkam CCH - cdyHkumm AYPC (hyHKuma Ha
nobom kaHane pene - CCY);

B) OnokmpoBkn (3anpeT) oTknoveHnda Harpyskm no AYP1 npu Bbibere gBuratenbHOM
Harpysku — oyHkuma BCCYH AYP1 (cbyHkums Ha nobom kaHane pene - A4YP1 ¢ BCCY);

r) 6nokupoBku (3anpeTt) oTkatodeHus Harpyskm no AYPC npu Bbibere gsuratenbHOM
Harpyskn — cyHkuma BCCY AYPC (peamusyetca Ha noObix ABYX KaHanax pene, yHKLMM
kaHanos — CCH);

) OTKIIYEHUS Harpysku KoMnnekcHbiM aybnupytowmm genctesuem AYP1l — AYPC -
dyHkuna AYP1-AYPC (peanmsyeTcd Ha nobblX ABYX KaHanax pene, (OyHKUMM KaHanoB —
CCH, AYP);

€) 6roKMPOBKM (3aNPET)OTKIOYEHNA HArpy3Kn KOMMMEKCHOro gybnvpyowero gencTaus
A4YP1l - AYPC npu Bbibere/asvratenbHon Harpy3kn — dyHkuma BCCH AYP1 - AYPC
(peanuayeTtcs Ha Tpex kaHanax pene, dyHkummn kaHanos — A4P, CCYH, CCY).

Pene YPY-3M-C-02 kpome peanunsaummn BbillenepevmcrneHHbIX (PyHKUUN OCyLLeCTBASET:

- KOHTPOSIb “3HAYEHUNSA/ HaNpsHXKeHUs OT TpaHcgopmaTopoB HanpsbhkeHus (TH) aByx
CEeKUWUN, MOAKMNKMEHHBbIX K/ perie (OCHOBHas M pesepBHas), C (PyHKUMEN aBTOMaTU4YECKOro
NepeKnoYeHNs Ha KOHTPOSIb YacTOTbl OT PE3epPBHON CEKUMW MPU OTKMYEHUN OCHOBHOW
cekumu;

- aBTOMAaTMYeCKOE MEepeKkriloYeHne Ha KOHTPOSfb 4acTOoTbl OT OCHOBHOW CEKUUWU Mpu
NOSIBIIEHNS HA HEe KOHTPOIIMPYEMOrO HanpsXKeHUs.

Peannsauusa BO3MOXHOCTEN pene no a), 0), B) nsnoxeHa B pasgene 1 Hactosuiero PJ,
nor), A), €) — B HaCTOSLLEN METOOUKE.

1 Cxema peanusaumm Ha pene npuHuuna paboTbl KOMMMEKCHOro aybnupyrowero
aenctena AYP1 — AYPC c 6nokMpoBKOM OTKIOYEHNA Npu Bblbere ABuratenbHON Harpy3ku

1.1 Cxema peanusaumm KOMMIIEKCHOIO pPeLUeHNs OTKIIYEHUs Harpysku gybnupyowmm
aenctenem AYP1l - AHYPC c 6nokmpoBkon npu Bbibere ABUraTenbHOW Harpy3km Ha OAHOM
pene YPY-3M-C (YPY-3M-C-02), npuBegeHa Ha pucyHke I".1.
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K1 (AYP1) K2 (610xkupoBka AYPL - AYPC)
* 7 4 ,» K BbIXOAHOMY peite
9 |/_ 8 6 |/ 5 oyepenu AYP
[
K3 (AUPC)
1
AYP1 - AYPC
I

0€3:0JI0KUPOBKHU

roe K1, K2, K3 — BbixogHble pene KaHanos pene;

ANS1 BHELWWHEro coeuHeHust ykasaHbl HoMepa KOHTakToB (1 - 9) KOHTaKTHOM KOMOAOKM
perne, COOTBETCTBYWOLINE HOPMAarbHO-PA3OMKHYTbIMS UM HOPMarbHO-3aMKHYTbIM
KOHTaKTamM COOTBETCTBYHOLLMX BbIXOAHbIX perne KaHanos

PucyHok I'.1 — Cxema peanusaumm KOMMNNEKCHOro peteHNs OTKIMOYEHNS Harpysku
aybnupyowmnm aencrtemem AYP1 - A4PC ¢ 6riokmpoBKkon npu Bbibere aBuratenbHOm
Harpysku

MprHUMN paboTbl CXeMbl CrieayoLmA:

- kaHan K1 BbinonHaeT yHkumtio AYP1 n gomkeH cpaboTtaTth (3aMKHYTb KOHTaKTbl) Npu
OOCTUXKEHUM 3a4aHHON YCTaBKM OTKIMOHEHMS YacToTbl (Ha kaHane K1 pene 3agaHa gyHKUusA
AYP c ycTaBkamu no 4actoTe n BpemeHu cpabaTelBaHUs U Bo3BpaTa);

- kaHan K3 BbinonHsaeT ¢yHkumio AYPC  nompu Hannumm CCY pasHOM unu 6onblue
3aaHHOW yCTaBKM MO CKOPOCTU AOSMKEH! cpaboraTh (3aMKHYTb KOHTaKTbl) paHbwe K1 (Ha
kaHane pene K3 3apaHa ¢yHkuna CCH c yctaBkamu CCH, no yactote n BpeMeHu nycka,
BpeMeHM BO3BpaTa)

- kaHan K2 BbinonHsieT yHkumio.6nokmpoBkn AYP1 - AYPC npu Hanmuun CCH, paBHoM
unu 6Gonblie 3adaHHOM YCTaBKW( CKOPOCTW, OOMMKEH pPa3OMKHYTb HOpPMaribHO-3aMKHYTble
KOHTaKTbl BbIXOOHOIO pene paHslue, YeM cpabatbiBaeT kaHan K3 1, cnegoBaTtenbHO, KaHan
K1. 3tum, npu Boibere gsuratenbHOW, Harpy3kun, BbINOMHAETCA GNOKMpOBKa (3anpeT) Bblgayn
CurHana Ha BbixogHoe penecovepean AYPL1 (Ha kaHane pene K2 3agaHa dyHkuma CCH c
yctaBkamm CCY, no yactoTe n BpEMEHM Nycka, BpEMEHN BO3BpaTa).

lMocnepoBaTenbHOCTh  cpabaTtbiBaHMs kaHanoB K1, K2, K3 obecneuynBaetcsa
3afjaBaeMblM/ Ha HUX YCTaBKaMu 4acToTbl U BpeMeHM cpabaTbiBaHUs, yCTaBKaMm CKOPOCTU
CHWXEHWS YacTOoThl,

KaHanbl pene K1, K2, K3 co cBoMMM KOHTakTamu BbIXOOHbIX perie B NpuBeeHHON cxeme
BblOpaHbl NPOM3BOSMbHO, MOryT OblTb nNepecTaBfeHbl (BCe KaHanbl pene WAEHTUYHbIE),
COOTBETCTBEHHO MEHAOTCA HOMEepa KOHTaKTOB KOHTAKTHOW KONOAKM pene.

Ha pucyHke [M1,nNyHKTMPOM yKasaH BbIXOOAHOW curHan peanusaumm gybnupyrowero
aenctena ;AYP1-AHPC 6e3 6nokupoBkM no Bbibery ABuratenbHOM Harpy3km (cxema
peanu3oBaHa Ha AByx kaHanax pene K1 n K3, kaHan K2 pene He ncnonb3oBaH).

1.2 Cxema komnnekcHoro pelieHusi 6nokmposkn no AYPC npu Bbibere apuratenbHOn
Harpy3ku peanunsoBaHa Ha AByX kaHanax pene YPY-3M-C (YPY-3M-C-02) un npuBegeHa Ha
pucyHke I.2
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K1 (AYPC) K2 (AYPC, 6;10knpoBka AUYPC)
* 7 4 K BoIxogHomy pene
" ouepenn AYP

roe K1, K2 — BeIxogHble pene KaHanos pene;

AN BHELWHEro coeaMHeHus1 ykasaHbl HOMepa KOHTakToB (4 - 9) KOHTaKTHOW
KONMoAKM perne, COOTBETCTBYKOLWME HOPMarbHO-Pa3OMKHYTBIM mM HOPManbHO-
3aMKHYTbIM KOHTaKTaM COOTBETCTBYIOLLMX BbIXOOHbIX Pefe KaHanoB

PucyHok I'.2 — Cxema peanunsauum KoMnnekcHoro pewenns 6nokuposkn no A4PC npu
Bblbere gBuraTenbHOM Harpysku

MocnepoBaTenbHOCTb cpabaTbiBaHUS kaHanoB K1, K2 onpeaensieTest 3agaHHbIMM HA HUX
3HaYeHMSIMM YCTaBOK MO YacToTe M BpeMeHM cpabaTbiBaHUS;CKOPOCTU CHUKEHMS YaCTOTbI.

2 VicxogHble AaHHble Ans pacyeTa PYHKUMOHUPOBAHMS CxeMbl Aybnupytowero 4eiCTBUS
A4YP1 - A4PC

2.1 LeHTpanun3oBaHHO 3agaHHble paboyme yCcTaBku 4YaCcTOTbl U BpeMEHU cpabaTbiBaHUS
oyepenen AHP1 naHHOM 3HEProcucTeMsI.

2.2 OpneHTupoBoOYHO Kaxable 10 % gedumumnTta akKTMBHOM MOLLHOCTM CO34al0T CKOPOCTb
CHWXeHuns yactoThbl (0,45 - 0,5) lNu/c.

2.3 MakcumanbHble yctaBkm CCH ana AYPC. (c 3anacom) JOMmKHbI COCTaBnATbL OT 1,2
po 1,7 Tu/c. HwkHnn npegen CCHY — (0,50=.0,9) Tu/c. Ana octpooeduuUnNTHBIX panoHOB
yCTaBKM CKOPOCTU MOryT BbITb 1 6onee 2 My/c.

2.4 YctaBku BpemeHu cpabatbiBanms gng A4YPC gomkHbel 6biTb (0,2 — 0,3) ¢. MeHbLuee
3HayeHue ycTaBku BpeMeHu cpabatbiBaHna ansg AYPC (u ana AYP1) Henpuemnemo u3-3a
BO3MOXXHOW NOXXHON paboTbl MPY CUHXPOHHBLIX KaYaHUSAX U T.0.

2.5 YcraBku no yactoTe perysimpyemoro Bossparta ang AYP1, kak npasuno, Ha 0,1 'y
BblLLUE YCTaBKM YacTOThbl cpabaTbiBaHus, a yCTaBKM MO BPEMEHWN perynmpyemMoro Bo3Bparta — He
meHee 0,5 c. [1na 6onee nonHoro.cpabartbiBaHNa 06beMOB B ePUUNTHBIX parioHax, YactoTa
Bo3BpaTta HecoBMelleHHon AYP2 Ha (0,2 — 0,3) [y Bbile 3Ha4yeHUs YCTaBKM 4acTOThbl
cpabaTbiBaHuS.

B CraHgapte OAQ «CuctemHbli onepaTtop €AVHOW 3JHEpPreTUdYeckom CUCTEeMbI»
«TexHnyeckme npasuna opraHusaumm B EOSC Poccum aBTOMaTUYECKOro OrpaHu4eHus
CHUWXEHUs 4acToTbll Mpy aBapuiHOM AeduumTe akKTMBHOW MOLLHOCTUM (aBToMaTtuyeckas
YacTOTHaga pasrpyaka)», KoTopbin BHegpeH B Poccun ¢ 2008 roga, B pasgene «Tunosas
CTpykTypa Hactponkn AYP/— YAIB» nogyepkHyTo, 4TO perynupyemble yctaBkn AYP no
YacToTe BO3BpaTa4sisi MUKPONPOLECCOPHbIX pene OOMKHblI COCTaBATb:

- 49,10 Ny B gMana3oHe yctaBok cpabatbiBaHus 49,00 My n HUXe;

- Ha, +0,1 lu BbiwWe YycTaBkM 4YacToTbl cpabaTtbiBaHWs, €Ccnv ycTaBka 4acToThbl
cpabaTtbiBaHus, Bbiwe 49,00 Mu.

2.6 [Ona oTeTponkn [enctBus (UCKIMIOYEHUS BIUAHUA NepexofHblX MNpoueccoB B
9HeprocucTeMax) 3agjaBaemasi yactoTa nycka (yctaBka 4actoTbl cpabatbiBaHus) no CCY
(AYPC) gomkHa 6bITb ¢ 3anacom Ha (0,2 — 0,5) 'y Bbile pacyeTHON yCTaBKM 4YacTOTbl NyCKa,
HO He Bblwe 49,7 'y, Tak KaK JOoNyCcTUMOE ANUTENbHOE OTKIOHEHUE 4acToTbl MOXeT 6bITb
(50,0 £0,2) I'u.

3 MeToauka pacyeTa yctaBok pene ans gyénupytowero gencrema AYP1 - A4YPC

3.1 VicxogHbiMy NapaMeTpamu Ans pacyeTa aBnawTca paboyne (HopMaTuBHbBIE) YCTaBKM
4YacToTbl U BpemMeHn cpabaTbiBaHus AYP1, KoTopble Ons CXeMbl, NPUBEAEHHON HA PUCYHKe
I".1, 3agatotca Ha kaHane K1 (3agaBaemasi Ha kaHane dyHkums AYP).
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3.2 Ha kaHane K3 3agaetca gyHkuma CCY c yctaBkon BpemMeHu cpabaTtbiBaHWA nNO
CKOPOCTU CHUXeHUs YacToTbl 0,2 ¢, ycTaBKka MO CKOPOCTU CHUXEHUS 4acTOTbl B OCHOBHOM 10
2 l'u/c. HwxHuM npepen yctaskm no ckopoctn - (0,5 —0,9) lNu/c.

3.3 YctaBka vactoTbl nycka AHYPC ana kaHana K3 onpegensetca na CCHY = 2 lNu/c, npu
3agaHunax yctaBok CCY Ha kanane ot 0,5 go 2,0 lNu/c. 3a Bpemsa 0,2 ¢ npn CCH = 2 luy/c
yactota cHuautca Ha 0,4 luy. Ytobbl obecneunTb ynpexpawuiee cpabaTtbiBaHne AYPC
ycTaBka nycka kaHana K3 pgomkHa 6biTb paBHa 0,4 Iy + 0,2 'y (3anac) + yctaBka 4acToTbl
cpabaTbiBaHua AYP1 (3apgaHa Ha kaHane pene K1). YcrtaBka 4yactoTbl cpabartbiBaHus AYP1
Ha kaHane K1 + 0,4 'y siBnaeTca 3Ha4eHMeM pacyeTHOM YCTaBKM YacToTbl Mycka kaHana Ka3.

3.4 YcTtaBka BpeMeHu cpabaTbiBaHUSA NO CKOPOCTU CHMKEHUS YacTOThh.(ana 6noKnpoBKu
AYP1l n AYPC) 3apaetcs Ha kaHane K2 (dpyHkuma CCH) pasHon 0,2 ¢u [Mpn Bbibere
asuratenbHon Harpyskm CCY coctasnsiet (2,5 — 5,0) lu/c. 3HayeHAmne yCTaBKkM NO CKOPOCTU
CHWXXEHWNS YaCTOTbl B OCHOBHOM 3aaeTcs paBHbiM 2,5 Nu/c.

3.5 YcrtaBka u4acTtoTbl nycka pgns ©Onokmposkn AYPLemAYPC. Ha kaHane K2
onpegensietcsa n3 CCH = 2,5 lNy/c. 3a Bpems yctaBku no BpemMeHun cpabatbiBaHna 0,2 ¢ npu
CCH = 2,5 Tu/lc yactota cHum3antca Ha 0,5 [u. YcTaBka 4acTtOTbl nycka (4acToTbl
cpabatbiBaHunsa) 6yget coctasnate 0,5 My + 0,2 Ny (3anac) +:.3HadY€HWe yCcTaBKM 4YacTOTbl
nycka AYPC (kaHan K3).

3agaBaemasd ycTtaBka 4yactoTbl nycka AHPC kaHana K3 + 0,5 'y sBnseTca 3HayeHuem
pac4yeTHOW YCTaBKM YacTOTbl Nycka KaHana K2.

3.6 KoppekTupoBka 3HadYeHu 3agaHHbIX yctaBok no CCY yToyHAeTca no pesynbTatam
aHanusa a(pekTUBHOCTN NX paboTbl BO BpeMs NePexoaHbIX NPoLecCoB B 3Heprocnuctemax.

3.7 Bpems Bo3Bparta 4acTtoTbl (tB) 06bl4HO 3agaercda paBHbiM 0,5 ¢. Hago yuuTbiBaTh,
4YTO BPeMS BO3BpaTa YacTOTbl JOIDKHO OblTb HE MEHBLIE BPEMEHM BOCCTAHOBMEHUS YacTOTbl
AAHHOW 3HEeprocucTembl (BpeEMeHM BO3BpaTa YaCTOTbl MOCME €€ CHMXKEHMS K YCTONYMBOMY
3Ha4YeHUI0 4acTOTbl, PaBHOMY 3HA4YeHWUI0,YCTaBKW YacToTbl BO3BpaTa). Takum obpasom, B
3aBUCMMOCTN OT XapaKTEPUCTUKM KOHKPETHOW SHEProcnCTEMbI YCTaBKN BpeMeEHN Bo3BpaTa (iB)
MoryT 6b1Tb 6ornblwe 0,5 c.

4 [Mpumepsbl pacyeTa yCTaBOK

4.1 PacdeT gns cxembl peanusauni, KOMNIIEKCHOMO pPeLUeHUs OTKMIOYEHUS Harpysku
ayénupyrowmm genctenem AYP1 u. AYPC c 6rnokupoBaHvem npu Bblbere ABuraTesiHON
Harpy3km Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHon Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yetaske AYP1 fc =48,0 'y, tc = 0,2 c.

K1 — AYP1 (dpyHKuma kaHana :A4P):

fc=48,0 Ny, tc =0,2¢c;
fB = 49,1y, tB =0,5¢c;
L = 0 lNu/c (ycnosne 3agaHunsa AYP)
K3 — AYPC (dyHKumMs kaHana CCH):
fc = fnycka =fB = 48,611 (48,0+0,4+0,2);
tc=0,2 c;
te =0,5¢C;
L =1 lNu/c (yctaBka CCH).

K Havany oTtcuetra yctaBkm BpemeHn no AYP1, AUPC yxe cpaboTaeT (ynpexaeHue no
ckopocTu). Ecnm ckopocTb CHMxXeHust YacToTbl byaet 1 Mu/c, To A4PC cpaboTaeT Ha yactoTe
48,6 — 0,2 = 48,4 'y, 1.e. paHblie AYP1 (AYP1 cpaboTaeT Ha yacToTe 48,0 — 0,2 = 47,8 'L).

KaHnan K2 BbinonHseT dyHkuuio 6nokmposkn AYPL - AYPC ot Bbibera gsuratenbHou
Harpysku.

[Mpn CKOPOCTU CHMXKEHNSA YaCTOThbl paBHOM 3HayeHuto yctaBku CCY KOHTaKTbl BbIXOLHOIO
pene kaHana K2 OormkHbl pa3oMKHYTbCS paHblle, YeM 3aMKHYTCH KOHTaKTbl BbIXOAHbLIX pefne
K1 n K3. lMpn ckopoctn cHmxeHust yactotbl 2,5 u/c (3HaveHne yctaBkn CCH kanana K2)
yacTtoTta cHuauTcda Ha 0,5 'y 3a Bpemsa 0,2 c.

YactoTa nycka K2 npu tc = 0,2 ¢ gorkHa ObiTb He meHee 48,6 + 0,5 =49,1 'y (48,6 'y
—yactota nycka A4PC), Bbibrpaem ¢ 3anacom pasHyto 49,3 Iy,
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K2 - 6noknpoBka A4YP1 — AYPC (cpyHkums kaHana CCH):
fc =fnycka =fB =49,3 1y (48,6 + 0,5 + 0,2);
tc=0,2c;
ts =0,5¢;
L =2,5Tu/c (yctaBka CCH).

4.2 PacyeT ana cxembl peanu3auun KOMMSIEKCHOrO peLleHUss  OTKMYEHUS Harpysku
ayonupytowmm pgenctenem AYP1 n AHYPC c 6nokvpoBaHueM npu Bblibere ABuraTernibHOWm
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
UeHTpanu3oBaHHO 3agjaHHou yctaBke AYP1 fc = 48,3 'y, tc = 0,2 ¢, aHanornyeH pacyeTty
yctaBok no 4.1

K1 — AYP1 (dpyHKuma kaHana A4YP):

fc=48,3uy, tc=0,2c;
fB=49,1Tu, te=0,5¢;
L = 0 lNu/c (ycnosue 3agaHus AYP).
K3 — AYPC (dpyHkums kaHana CCH):
fc =fnycka =fB =48,9 'y (48,3 + 0,4 +0,2);

tc=0,2c;
tB=0,5¢;
L=1Tu/c.

K2 - 6noknpoBka AYP1 — AYPC (pyHkumsa kaHana CCH):
fc =fnycka =fB = 49,6 'y (48,9 + 0,5 + 0,2);

tc=0,2 c;
tB =0,5¢;
L=2,5Tu/c.

4.3 PacyeT ana cxembl peanu3auun KOMAREKCHOrO peLleHUss  OTKMYEHUS Harpysku
ayonupyrowmm genctenem AYP1l n AYPC c 6nokupoBaHvem npu Bblbere ABuratesibHON
Harpy3ku Ha ogHom perne YPY-3M-C (YPY-3M-C=02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaske AYP1fc=48,6 'y, tc =0,2 c.

K1 — AYP1 (pyHKuma kaHana AYP):

fc=48,6 'y, tc=0,2c;
f8=49,1lu, te =0,5¢;
L =0 Tlu/c.
K3 — AYPC (cpyHkums kaHana CCH):
fc =fnycka =fB =49,2Ty (48,6 + 0,4 + 0,2);

tc=0,2c;
tB=0,5¢;
L=1Tu/c.

K2 - 6noknpoBka AYP1 — AYPC ((pyHkumsa kaHana CCH):

fc = fnycka = fB = 49,7 'y (49,2 + 0,5), kK pacyeTHOMYy 3Ha4deHuto fc kaHana K2 He
pobasnsem 0,2 U4, Tak kakMactota 49,9 'y BXOAUT B OONYCTUMOE 3HAYEHWE OTKITOHEHUS
4acCTOThbl 3HEPrOCUCTEMBI;

tc=0,2 c;
tB =0,5¢;
L=25/[u/c.
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NMPUNOXEHUE O
(cnpaBo4HoE)

OcHoBHble BapuaHTbl npumMmeHeHna pene YPY-3M-C-02

Pene YPY-3M-C-02 uMmeeT OCHOBHOW BXOL KOHTPOSIMPYEMOro HanpskeHna «F1» wn
pe3epBHbIN BXOL KOHTPONMPYEMOro HanpskeHus «F2». BTopon Bxo Mo HarnpsikeHuo oT
CMEXHOM cekuum «F2»  cnyxuT gns  npeaoTBpalleHns  HenpaBunbHOW — paboTbl
GbicTpogencTByowmx odepengen AYP oT obectoueHHom cekumm «F1» m ons obecnedeHus
panbHenwen pabotbl AYP OoT pesepBHOM cekumn, nossonstoliee ocylectensate ABP uenen
HanpsxeHus. [py NCHE3HOBEHNN UITU CHUXXEHUWN KOHTPOSIMPYEMOrO HanpsiXXeHUs, Ha OCHOBHOM
BXOL4E MeHblle [OMyCTUMOro MOpPOroBOr0 YPOBHS OCYLECTBASETICS aBTOMaTuMyeckoe
nepekstoyeHne (PyHKUMIM KOHTPOSA Ha BTOPOW BXOL KOHTPOSMPYEMOFQ, HAaNPsKeHus «F2», a
Npwv BOCCTAHOBIIEHNN HANPsKEHUS HA OCHOBHOM Bxofe «F1» nor3HaveHns Bbille NOporoBoro
- aBTOMaTU4ecKoe MepekrnovYeHne Ha OCHOBHOM BXOL, MPU 3TOM UCKNIOYaeTCs JOXHOoe
cpabaTtbiBaHWe KaHanoB pere Npu NepekntoyeHni.

HwkHne 3HayeHuss (YCTaBKM) KOHTPONMPYEMOro HanpsXenus Ha Bxogax «F1», «F2»
3aparTca nepekntoydarenamn «F1», «F2» Ha naHenu ynpaBneHus pene:

- 3HayeHne noporoBoro Hanpsxewns Up = 40 B (60 B) — ana KoHTponmpyemoro
Hanps»XKeHUa Ha OCHOBHOM BXxoae «F1x»;

- 3Ha4yeHVe HWKHero npegena KoHTponupyemoro HampskeHus 30 B (50 B) — ans
KOHTPOSIMPYEMOrO HanpshKeHNsA Ha pe3epBHOM BXofe «F2» (HanpsihkeHne 6oKMPOBKN).

Anroputm pabotbl pene YPY-3M-C-02 obGecneynmBaeTr npu CHWXKEHUM BENUYUHBI
KOHTPOSIMPYEMOrO HanpsiKeHNa Ha OCHOBHOM BXoaer«F1» 00 3Ha4YeHNa MeHbLLEe NMOpPOroBoro,
WU NpU OTKIIOYEHUN KOHTPONMPYEMOro HarnpsiXeHNs Ha OCHOBHOM BXOJe, aBTOMaTuyeckoe
NepeksitoyeHne pene Ha KOHTPOIb YacTOThiN0 pe3epBHOMY Bxoay «F2x». Mpu nepekntoyeHum
Ha pe3epBHbIN BxoAa cOpacbiBalOTCs BCE CpaboTaHHble BbIXOAHbLIE pefie KaHanoB OT CeTu
«F1», popmupyetca auckpetHbin curHan ABP. [Mpy CHWXKEHUN 3HAYEHUS HaNPSKEHUS Ha
pe3epBHOM BXOAE HWXe HWXKHero npepena paborta pene 6nokupyertcs, cOpacbiBaloTCa BCe
cpaboTaHHble BbIXOAHblE perne KaHanoB: KOHTPOSb YacToTbl OT HanpsiKeHUa pe3epBHON CeTH
BO30OHOBMNSAETCA NPWU MOBLILEHUM 3HAYEHUS KOHTPONMPYEMOW CEeTU Ha pe3epBHOM BXoAe
BbILLE HWXXHEro npegena.

lMocne nosiBNEHWst OCHOBHOIO KOHTPONMPYEMOrO HanpsXeHns C ypoBHeM OGonblue
NoOporoBoro, MPON3BOAUTCHA aBTOMATUYECKOE NEPEKNIOYEHNE KOHTPOSIS YaCTOTbl HA OCHOBHOW
BXOZ, Npv NepekntoyeHnn copacoiBatoTcs Bce cpaboTaHHble BbIXOAHbIE perle KaHanoB OT CeTu
«F2», cHnmaeTca guckpeTHeinm.curHan ABP.

Mpy CHWXEHUM HanpPsXKEHUS Ha OCHOBHOM (HWXE MOPOroBOro) M pe3epBHOM (HUXe
HWKHEro npegena)/Bxogax pabota pene Onokupyetcd. BnoknMpoBka CHUMaeTca npu
MOSIBIIEHUMN Ha OA4HOM M3 BXOLOB KOHTPONMPYEMOro HanpsbkeHus: 6ornee noporoBoro Ha
OCHOBHOM BXOAe ‘M bomnee HWXHero npegena Ha pe3epBHOM Bxode. Pene aBTtomatmyecku
nepeknyaeTcsd Ha KOHTPOJSIb YacTOThl MO BXOAY, rAe YPOBEHb KOHTPOSIMPYEMOIrO HanpsiKeHus
[ocTaTouveH Ans npoBeaeHnsa KOHTpons. [pn 9ToOM OCHOBHOWM KaHasn MMeeT NPUopuTeT.

Anroputm paboTbirpene YPY-3M-C-02 npu pasnuyHbix 3Ha4YeHUAX (YCTaBOK) HMXKHEro
npegena KOHTPONMPYEMOro HanpsXXeHUs W MNOPOroBOro HarpsbKeHUs KOHTPONUMPYemMoro
HanpsbkeHust HA OCHOBHOM Bxoae «F1» npuBeaeH B Tabnuue O.1.
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P Ta6nuua .1 — Anroputm paboTbl pene npu pasnuyHbIX 3Ha4YeHUsIX

[3Havenue ycTaBok| Mpenernsl 3MeHeHUs
YCTaBRKnpskeHns Ha KOHTPOMNMMPYEMOro
nepeknyartenax HanpaxeHna Ha BXogax AJ'IFOpVITM pa6o-|-b| pene

OCHOBHOMU | pe3epBHbIN
«F1» «F2» «F1», B «F2», B
40 30 40-180 | 30-180 |[Mpw CHMXeHUM HanpskeHus Ha Bxode «F1» go u
HWKe noporosoro 40 B pene aBTOMaTUyecku
nepekn4yaeTcd Ha KOHTPOSib HanpsXXeHus Mo
Bxogy «F2». lNpu HanpskedAun Ha «F2» Hwuxe
HwkHero npegena 30 B, pabota pene
BrnokupyeTtcs.
MNpn nosiBneHMn Ha BXoAe «E1» HanpsXeHus
OCHOBHOW CETW, 3Ha4YeHue KoToporo OGonblue
noporosoro 40 /B, pemne = aBTOMaTU4ecku
nepekn4yaeTcd Ha KOHTPOnb Mo BXxoay «F1».
60 30 60-180 | 30-180 |[Mpn CHWXEeHUN HanpskkeHUs Ha Bxode «F1» Oo wu
HWXKe noporoBoro 60 B pene aBToOMaTUyecku
nepekn4yaeTcd Ha KOHTPOSb HaMpsXXeHus Mo
Bxogy «F2»."[lpn HampsikeHUn Ha «F2» Hwuxe
HmWwkHero npegena’ 30 B pabora pene
BrnokupyeTtcs.
lMNpn nosiBneHn< 'Ha Bxoge «F1» HanpsXXeHus
OCHOBHOW...CETU, 3HA4YeHWe KoToporo OGonblue
noporogoro 60 B, pene asTomMaTuyecku
nepeknYaeTcd Ha KOHTPOnb Mo Bxoay «F1».
40 50 50 -180 50 -180 | Pene pabotaet no anroputmy pene YPY-3M-C,
npus 3TOM KOHTpONMUpyemMoe HarnpsiXeHue B
npegenax 50 — 180 B gomkHo nogaBaTbCA TONLKO
Ha OAVH 13 BXoa0B «F1» nnn «F2».
OTW 3HAyeHMs1 yCTaBOK HeJonyCTUMbl  Npw
NCMNOSib30BaHNUN OBYX BXOLOB, TaK Kak Npuv 9TOM
pabota pene YPY-3M-C-02 B pexume
aBTOMaTU4eCKOro nepeknioyeHns dyHKUMN
KOHTPOMA HanpsaXXeHna C OCHOBHOro Bxoga «F1»
Ha pe3epBHbIN BX0oA «F2» HEBO3MOXHA.
60 50 60 — 180 [+50 =180 | [Npn CHWXKEHUN HanNpsXKeHUs Ha Bxode «F1» Oo u
HWXe noporosoro 60 B pene aBTOMaTU4eCKU
nepeknyaeTcd Ha KOHTPONb HanpsXXeHus no
Bxogy «F2». lNpu HanpskeHnn Ha «F2» Huxe
HWkHero npegena 50 B pabota pene
BnokupyeTtcs.
Npn nosaBneHun Ha Bxopge «F1» HanpspkeHua
OCHOBHOW CETW, 3Ha4yeHMe KOToporo 6Gonblie
noporosoro 60 B, pene aBTOMaTU4ECKU
nepekn4yaeTcd Ha KOHTPOIb Mo Bxoay «F1x».

Pene YPY-3M-C-02 MOXeT npuMeHsaTbCa W Ans paboTbl TONMbKO OT OAQHOW CeTu
(OCHOBHOW Unu pesepBHOM), Npu 3TOM pene QyHKunoHupyeT kak pene YPY-3M-C. Pene,
He3aBUCMMO OT TOro, K Kakomy BXOAY KOHTPONUPYEMOro HanpsXeHus MoAKNIYeHo, nmeet
TeXHUYEeCKNe XxapakTepucTukn 1 pyHKUNMOHaNbHble BO3MOXHOCTU pene YPY-3M-C.

BHUAMAHUE! lNpepenbl nameHeHUss KOHTPONIMPYEMOro HamnpsbkeHUss npu 3TomMm, B
3aBMCUMOCTM OT 3aAlaHHbIX NepeknyvaTtenamm «F1» n «F2» yctaBoK HUWKHUX 3HaYeHUN
KOHTPOSIMPYEMbIX HanpsXXeHUW, byayT cooTBeTCTBOBaTb AaHHbIM Tabnuubl 1.1 .
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B pene YPY-3M-C-02 npn BbINONHEHUU (PYHKUMN aBTOMAaTUYECKOro MEpeKtoveHnsa ¢
OCHOBHOIO BXOAa Ha pe3epBHbI BXO HE NpedyCMOTpeHa BO3MOXHOCTb 00beaMHeHUs BXxoaa
onepartmBHou ceTn «Uon» ¢ BXogamu KOHTponmpyemMon cetn «F1» nnmn «F2».

Mpn ob6beavHeHun Bxopa onepaTuBHoM cetm «Uon» C  OAHMM U3 BXOOOB
KOHTponmpyemon cetn «F1» nnn «F2», pene MOXHO MCNOMb30BaTh TONbKO Ans paboTbl OT
OAHOWN KOHTpoOnuMpyemon ceTtu (KoTopas obbeauHeHa C BXOOOM ONepaTMBHONO HanpsikeHus),
npu 3aToMm pene dQyHKUMOHUpYeT Kak pene YPY-3M-C, npu 3TOM npegenst M3MeHeHUs
HanpsbkeHus KOHTponpyemoun cetn ot 60 go 180 B.
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