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PEJIE YACTOTbIl YHNOPUNLINPOBAHHOE YPY-3M-C

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea persie He eKrtoYame!

HadexHocmb u Oosizo8e4yHOCMb perie obecriedueaemcsi He MOJIbKO Kayecmeom
pene, Ho U rpasusibHbIM CObI0OEHUEM PEXUMO8 U Yycrioeuli aKCryamauyuu, rno3amomy
cobrodeHue 8cex mpebogaHul, U3MIOXEHHbIX 8 HacmoswleM pykosoocmee 10
akcrnyamauyuu (P3), sensemcsi o6si3ameribHbIM.

B cea3u ¢ cucmemamuydecku nposoduMbiMu pabomamu o Co8epuweHCmMeo8aHur
KOHCMPYKUUU U MEXHOI02UU U320MOoe8sieHUSs 803MOXXHbI HEGObWUE PacxoxX0eHUsT Mexoy
PyKo8oOCmME8OM 0O 3KCr/yamauyuu U rnocmaenisieMbiM u30eniueM, He eusiiouue Ha
napamempbi u30esus, Ha ycrio8usi e2o0 MoOHmMaxa U aKcrisiyamauyuu.

U30enue codepxXum 3r1eMeHmMbl MUKPOS/IEKMPOHUKU, 03MOMYy nepcoHan OO/mKeH
npoumu crneyuarsnbHbIl UHCMPYKMa)X U ammecmauyuto Ha rpaeo 8bInofHeHUss pabom

MHcmpmea>K OO0ImKeH npoeoaumbc,q 8 coomeemcmeuu ¢ OGUCI’TIG}”OLL{UM 8 OpecaHu3auuu

roJIOXKEeHUEM.
HanmeHoBaHue Pepakums [ara
BEpCUn
Bepcus Ne 0 OpurnHansHoe n3gaHve 14.12.07
Bepcna Ne 1 Vi3gaHue ncnpaBneHHoe 1 JonoSIHEHHOe 10.06.10
Bepcus Ne 2 M3gaHne ncnpasneHHoe 1 SOMNOSNIHEHHOE 09.07.10
Bepcus Ne 3 M3gaHne ncnpaBneHHoe 1 ONONIHEHHOE 27.04.11
Bepcus Ne 4 M3gaHne ncnpaBneHHoe 1 ONONTHEHHOE 26.03.12
Bepcus Ne 5 M3gaHne ncnpasneHHoe 1 JONONIHEHHOE 15.11.12.
Bepcus Ne 6 M3gaHne ncnpaBneHHoe 1 ONONIHEHHOE 12.09.13.
Bepcus Ne 7 M3gaHne ncnpasneHHoe 1 SOMNONIHEHHOE 26.06.14.
Bepcus Ne 8 M3gaHne ncnpaBneHHoe 1 ONONTHEHHOE 24.03.15.
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BBEOEHWE

HacTosiwee pykoBoacTtBo no akcnnyatauuu (P3) pene 4actoTbl YHUAULMPOBAHHOMO
YPY-3M-C un ero ucnonHenun YPY-3M-C-01, YPY-3M-C-02 (B ganbHenwemM no TEKCTY pene)
npefHa3Ha4YyeHo Ans nepcoHarna MpOeKTHbIX, HanadoYHblX opraHu3auun n cnyxb penenHomn
3alUnTbl, 3aHUMAOLWMXCH NPOEKTUPOBAHMEM, HanNagKon MU aKcnnyataumen penieMHon salnTol
M NPOTUBOABAPUNHOW aBTOMATMKM OFPaHUYEHUS CHWKEHUS U MOBbLIWEHUS 4acToThbl
SHEpProcucTem.

Pene cootBetctByeT TpeboBaHuam TY VY31.2-22965117-008:2007 (cornacoBaHbl
MuHTOnaHepro YkpauHol oT 15.04.2008 r.). Npukazom MuHTONaHepro YkpauHol 3a Ne 263 ot
14.05.2008 r. ytBepxaeH HopmaTtmeHbIn AokymeHT COY-H EE 35.610:2008 "MeTogunyeckne
yKasaHusa No TEXHMYECKOMY OOCIY>XMBaHUIO YHUMDULMPOBAHHBIX perie YyacTtoTbl Tunos YPY-2,
YPY-3, YPY-3M".

Pene ceptudumumpoBaHbl B cucteme ceptudpumkaumm NOCT P.

YpoBeHb  creuuanbHOM  MOAroTOBKM  OBCMyXuBalOWEro nepcoHana  OOSbKeH
COOTBETCTBOBATb TpeboBaHUAM, NpeabsBrsseMblM K 3KCNyaTaLMOHHOMY nepcoHarny cryxobl
penerHon 3alunTbl C y4eTOM U3y4yeHns paboTbl U NpaBuIl AKCNnyaTauum pene.

PykoBOoACTBO pacnpoCTpaHseTCss Ha pene npyv  BbIMOMHEHUM (PYHKUMM  KOHTpPONSA
CHWKEHWNS 1 NOBbILLEHNS YacTOTbl SHEProCUCTEM.

Pene sBnseTca aneMeHToOM CUCTEMHOM aBTOMATUKK N NpeaHa3Ha4YeHo Ang NnpuMeHeHus
B CXeMax NpoTMBOaBapUNHOM aBTOMAaTUKN 3HEPrOCUCTEM:

— aBTOMAaTMKM YacTOTHOM pa3srpy3ku (AYP);

— 4acTOTHOM aBTOMaTUKM NOBTOPHOro BkNtoveHus (YAIB);

— Y4acTOTHOM aBTOMaTUKM BKNtoueHnsa pesepsa (YABP);

- 6noknpoBku yctporctB AYP no ckopoctu cHmxeHus vactotel (CCH) (AYP1 ¢ BCCH),
Hanpumep, Ons npegoTBpalleHMst OTKNIOYEHUS BblKMoyaTenen uaepoB Npu OTKIHOYEHUM
BBOJHOIO UIN CEKUMOHHOIO BbIKMOYaTensi ¢ NoANUTKON OT OCTaHaBNMBAalOLLMXCS ABUraTenen,;

- YacToTHou genutenbHon asTomaTtuku (UOA);

— yYacTtoTHou genutensHon asTomaTnkm no CCH (YOAC);

— aBTOMATMKM OrpaHn4eHmnst CHUxeHust yactotbl (AOCH);

— aBTOMAaTUKKN OrpaHn4eHuns nosblweHns yactoTsl (AOIMY);

= [OOMNOMHUTENbHOM aBTOMATUYECKOW pPa3rpy3km MO CKOPOCTM CHMKEHUS YacToThbl
(OAPC);

— aBTOMAaTM4YECKOM YaCTOTHOWN pasrpy3ku MO CKOPOCTU CHMXeHNA YacTtoTbl (AYPC);

— YacTOTHOM aBTOMAaTUKM MOBTOPHOrO BKMOYEHUS MO CKOPOCTWU MOBbILIEHWSI 4acTOTbl
(CMN4) (HAMBC).

Pene nmeeT B CBOeM coCTaBe TpM HE3aBUCMMBbIX KaHara KOHTPOMS CHWXEHUS W
MOBbILEHWS YacTOTbl C 3a4aBaeMbiM/ YCTaBKaMUn YacTOTbl U BPEMEHU Ha cpabaTbiBaHUE U Ha
BO3BpaT KaXxdoro KaHana, a Takke ycTaBKkamMy CKOPOCTU CHUXEHWUSA/MOBbLILWEHWS YacTOTbl (TpU
He3aBMCUMBbIX BbIXOAHbIX pene).

Ha KOHTakTHyH KOMnogky perne BblBeAeHbl HOpPManbHO-3aMKHYTble W HOpMarbHO-
Pa3OMKHYTble KOHTaKTbl BCEX BbIXOAHbIX pene kKaHanoB wn pene «HeucnpasHocTb». Pene
MMET KNEeMMHUK, Ha KOHTaKTbl KOTOPOro BbiBeAEeHbl pasfernbHble BXOAbl ONepaTUBHON U
KOHTPOSIMPYEMOW CeTU, ANCKPETHLIN BXOA4 curHana «BHewHun cbpocy.

OnepaTtnBHOE NUTaHMe perne OCyLEeCTBNAETCH NepeMeHHbIM U NOCTOSAHHBIM TOKOM.

Pene obecneuyvBaeT 3agaHve M MHOUKaUMIO 3adaBaeMblX YCTaBOK 6e3 MoaKmoyeHus
BHELIHMX MpPUMOOPOB U HEMPEepbIBHYIO WHAMKALMIO 3HAYEeHUSA TeKyLen KOHTpOonupyemomn
4acToThI.

NcnonHeHus pene npuBeneHsl B Tabnuue 1.



PEJIE YACTOTbIl YHNOPUNLINPOBAHHOE YPY-3M-C

Tabnuua 1 — VicnonHeHuns pene

OCHOBHbIE OTNINYMS
Konuyectso [lnanasoH
WcnonHeHne BXOO0B
KOHTPOSMn- OcobeHHOCTN NpUMEHEHNS
pene KOHTpOMun-
y pyeMbix
pyemou
yactoT, 'y
ceTu
@PYHKLMM KOHTPONSA CHUKEHUA/NOBLILWEHWS YacToThl,
YPY-3M-C ot 30,0 go |[6nokupoeaHme AYP1 no CKOPOCTU CHWXEHUS
62,0 4acToTbl, (PYHKUUM HENOCPenCTBEHHOrO KOHTPOIs
CKOPOCTU CHWXXEHNS/ NOBbILLEHNSA YacTOThl.
OyHkumn  pene  YPY-3M-C  gna pabotel B
YyCTPOWCTBaxX aBTOMaTUKN rTMApPOreHepaTopoB:
OanH - B CMCTEMax «MSrKoro» nycka rmgporeHepaTtopoB
cnocobom  CaMOCUMHXPOHM3aUMWN, UMEKLMX Ha
YPY-3M-C-01 ot 17,0 oo [ogHOM Bany NyckoBOW reHepaTop YacTtoTomn 25 lu;
99,9 - B CUCTeMax pe3epBHOW aBapUMHOW 3aliuTbl OT
pPa3roHHbIX 06OPOTOB rMAPOTYPOMH, UMEKLWMX Ha
OAHOM Barny TaxoreHepartop 4actotomn 50 Iu;
- B CXxemMax nycka W 3aWuTbl CUHXPOHHbIX
rmaporeHepaTopos.
®yHkumm  pene YPY-3M-C ¢ uvcnonb3oBaHuem
dYHKUMI aBTOMaTU4YEeCKOro nepekntoYeHnst
[Ba KOHTPOMS 4acToTbl C OCHOBHOW KOHTPOSMPYEMOWN
ot 30,0 oo
YPY-3M-C-02| He3aBucu- 620 cetn (cekumn) Npu ee noBpexaeHun (OTKNHYEHUN),
MbIX ’ Ha KOHTPOJIb YacCTOThbl C PE3EPBHON CETU (CEKUMn) K
aBTOMATU4ECKOro BO3BpaTa Ha OCHOBHYK CETb Mpu
€€ BOCCTaHOBMEHUN (MOAKNHOYEHNN).

(DyHKLI,I/IOHaJ'IbeIe BO3MOXXHOCTU KaXXgoro KaHarna perie npmBegeHbl B Tabnuue 2.

Tabnuua 2 — OyHKUMOHaNbHbIE BO3MOXHOCTU KaHANoB pene
DyHKUMSA KaHana Peanusauus Ha pene lMpumeHeHne
AYP Ha ntobom kaHane (dpyHkums AYP moxeT
C perynupyemMmomn COBMeELLaTbCA Ha O4HOM KaHare ¢ OyHKUMEN
YCTaBKOW 4acTOTbl U YArB, ecnu yctaBka Bo3spaTta AYP paBHa AHP, HIA, AOCH
BPEMEHM BO3BpaTa ycTaBke cpabatbiBaHus YAIB)
YAIB
C peryninpyemon ®yHKumst YATIB Ha nioGoM kaHane YAMB, AONY
YyCTaBKOW 4YacTOTbl U
BpEMEHW BO3BpaTa
KOHTDOMb CKODOCTH KocBeHHbIM cnocoboM ¢ Ucnornb3oBaHUEM OBYX
CHI/I)erHI/IFI ‘-IaCE)TOTbI Kaharos A4PC, HIAC,
(CCY) HenocpeacTteBeHHo 3agaHmnem gyHkummn CCH Ha OAPC
nobom KaHane
KocBeHHbIM cnocoboM C Ucnosnib3oBaHMEM ABYX
KoHTponb ckopocTu
KaHanoB
NOBbILLEHUA YaCTOTbl YAIBC
(CMY) HenocpeacTtBeHHO 3agaHmem cyHkumm ClMY Ha
nobom KaHane
KocBeHHbIM crnocobom ¢ ucnons3oBaHneM ABYX |  BriokupoBaHue
KaHanoB
AUP1 ¢ BCCU AYP1 npu Bb|6(?re
HenocpeacTteBeHHo 3agaHvem yHkumm AYP1 ¢ |  aBuratenbHou
BCCH Ha nobom kaHane Harpysku
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MpnmeyaHus

1 MNMpwn 3apgaHun Ha kaHane pene dyHkumn AYP nnu YAMNB Heobxoaumo 3apatb
HyNneBYH YCTaBKy CKOPOCTU CHWXEHMS 4acTOTbl ANA AaHHOMo KaHana (MHAMKauus
«L00.0»)

2 OyHkuma YAINB wvmeeT OnOKMPOBKY, 3anpeluarollyto oTpaboTKy YyCTaBKu
cpabaTbiBaHna YAINB npu Hanuumm CTabuibHOM YacToTbl CETM paBHOM MM Bonblue
ycTaBkum cpabaTbiBaHus, ecnv nepen 3TUM 4acToTa He MoHwXanacb A0 (MM MeHbLUE)
yCTaBku 4actoTbl Bo3BpaTta YAIB (T.e. HeobxoanmbiM ycroBmem cpabatbiBaHus YAIB
€eCTb MpealwecTByowee MOHMKEHNE 4YacToTbl CETM [0 3adaHHOW YCTaBKWM 4acTOThbl
BO3Bpara);

3 OyHkuna CCYH coBmelleHa ¢ PyHKUMEN NMOHMXEHUA YacToTbl, a yHKkumna CIY - ¢
YHKUMEN MOBbLIWEHUA YacToTbl NyTeM 3afaHusa 4YacToTbl MNycka (ycTaBka 4acToThbl
cpabaTtbiBaHNS);

4 HenocpeactBeHHoe 3agaHue dyHkumm AYP1 ¢ BCCY Ha ogHOM KaHane
pekoMeHayeTCsl Ucnonb3oBaTb NpU NIMHENHOM W3MEHEHUN CKOPOCTU CHWXKEHWUS 4acTOTbl,
npy HENMUHENHOM M3MEHEHUU CKOPOCTU CHUXKEHUS YacTOTbl — UCMOSIb30BaTb KOCBEHHbIN
cnocob ¢ Ucnonb3oBaHMEM OBYX KaHANOB.

BHUMAHMUE: pene saBnseTcs afieMEHTOM CUCTEMHOW aBTOMaTWKM, @ HOPMaTUBHbBIMA U
pykoBogawmMMn mMatepuanamu, "lpaBunamu” He npeaycmMmaTpuvBaeTcsA 3agaHue HyrneBbIX
yCTaBOK BpeMeHM cpabaTbiBaHUA, B CBA3M C 3TUM MUHMManbHOE 3HAYEeHWEe YCTaBKM
BpemeHun cpabaTbiBaHna B pene paBHo 0,1 ¢ (nATb nepuoaoB 4YacToTbl). TONMbKO npwu
KOCBEHHOM crocobe M3MepeHust CKOPOCTU U3MEHEHWUSA 4acTOTbl, C MCMNOSIb30BAHMEM [BYX
KaHanoB, Ha OOQHOM KaHane (OCHOBHOM) MPUMEHSIETCS HOpPMaTMBHAA yCTaBKa, Ha BTOPOM
(BCnomoraTenbHOM) — MOXET UCMOSb30BaTbCs HyNeBas yCTaBKka BpeMeEHM.

1 OMNCAHWME U PABOTA

1.1. HasHa4deHwue

Pene npeaHasHayeHbl ONS KOHTPONS 4acToTbl CETM B CXxemMax npoTMBOaBapUMHOW
aBToMaTukmn aHeprocuctem - A4P, YATIB, AYP c YAIB, YABP, A4P1 ¢ BCCH, YA, AOCMH,
AOINM4, YOAC, OAPC, AYPC, YAIBC, AYP1 ¢ BCCH.

Mo cnocoby 3awuTbl 4enoBeka OT MNOPaXEHUA SNEKTPUYECKUM TOKOM  pene
cooTBeTtcTByeT knaccy 0 no NOCT 12.2.007.0-75.

Mo cTeneHn 3awmTbl NepcoHana OT MPUKOCHOBEHUS K TOKOBEAYLUMM 4acTsm,
HaxogsawmMmcs noa o60M0YKON, a Takke NO CTeNEHN 3alnTbl OT NonagaHna NOCTOPOHHUX Ten
M OT NPOHUKHOBEHMSI BOAbI BHYTPb KOXYyXa pene CooTBETCTBYET cTteneHu 3awmtbl P40, no
cTeneHun 3awnTbl KOHTakTHbIX BbiBoAoB — IP10 no FTOCT 14254-96.

Mo ycnoBusiMm akcnnyatauMmM B 4acTW BO3AENCTBUS MEXAHUYECKMX (DaKTOPOB BHELLHEWN
cpenbl pene cooteetcTyeT rpynne M7 no FOCT 17516.1-90.

Bug knumatunyeckoro ncnonHenma YXJ1 3.1 no NOCT 15150-69.

Pene npegHasHaveHo ans paboTbl B CrieayoLwmx YCnoBUsX:

- TeMmnepaTtypa oKpyxatLlero Bozayxa ot MuHyc 40 go nntoc 55 °C;

- OTHOCUTEenNbHas BMaXHOCTb Bo3ayxa He 6onee 98 % npu Temnepatype 25 °C;

— atmocdepHoe gasnenue ot 86,6 no 106,7 klla;
oKpyXatowaa cpefa HeB3pbiBOOMNACHas, He coaepkallad TOKOMPOBOASLEN Nbinw,
arpeccmBHbIX ra30B B KOHLEHTpaLUUSAX, pa3pyLlatowmx MeTann n n3onsumio;

- MEeCTO YCTaHOBKM AOSMKHO ObiTb 3awuuieHo oT nonagaHusa 6pbi3r Boabl, Macen,
SMYNbCUIA, a Takke OT NPSIMOro BO3AENCTBMSA CONMHEYHON pagnauunu;

- paboyee nonoxeHuve pene B MNPOCTPAHCTBE — HEKPUTUYHO, MpPUCOEOUHEHNE K
KOHTaKTHOW KONOAKE pene - nepegHee.

1.2. TexHuyeckne xapakTepucTUKn
1.2.1. OcHoBHble NapameTpbl pene npueeaeHsl B Tabnuue 3.
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Ta6bnuua 3 — NapameTpsbl pene

McnonHeHune pene

HanmeHoBaHue napameTpa

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

KonunuyecTtBo He3aBMCUMBbIX pene
(kaHarioB) KOHTPONA YacCTOThl, LIT.

3

KonnyecTtBo BXO40OB KOHTPONMpyeMomn 2
ceTwn, WT. 1 (exon F) (Bxogbl F1, F2)
[dunana3soH:
- KOHTponMpyemou YyactoTbl (Bxog F), Ny or300062 | ot 17,0 0o 99,9 o1 30 pno 62
- yCTaBOK YacToThl cpabatbiBaHus (fc), 'y, ot 35,00 ot 19,00 ot 35,00
y P : 10 59,99 10 89,99 100 59,99
- yCcTaBOK BpeMeHu cpabaTtbiBaHus (tc), ¢ ﬂgng’; 9 ot 0,1 00 899,9 | o1 0,1 no 599,9
- YCTaBOK YaCTOTbl perynmpyemMoro ot 35,00 ot 19,00 ot 35,00
BosBpara (fB), 'y, 0o 59,99 no 89,99 0o 59,99
- YCTaBOK BPEMEHW perynmpyemMoro ot 0,1
Bo3BpaTa (i8), G 10 599.9 ot 0,1 0o 899,9 | o1 0,1 no 599,9

- YCTaBOK CKOPOCTU CHMXXEHNA 4aCTOThl,

ru/c ot 0,1 0o 30,0
[VCKpeTHOCTb:

- 0TOBpaXeHNss KOHTPONUPyEMOW 0.01
yacToThbl, 'y, ’

- 3a4aHnNs 1 0TOOpaXXeHUs yCcTaBokK 0.01
yacToTbl cpabaTbiBaHus (fc), 'y ’

- 3a4aHnNs 1 OTOOpaXXeHUs yCcTaBokK 01
BpemMeHu cpabartbiBaHus (ic), c ’
[OunckpeTHOCTb

- 3a4aHnNs 1 OTOBpaxXeHUs yCcTaBoK 0.01
4YacToTbl perynupyemoro sosspara (fs), 'y ’

- 3a4aHnNs 1 0TOOpaXXeHUs yCcTaBokK 0.1
BPEMEHU perynmpyemMoro Bo3spara (iB), ¢ ’

- 3a4aHns 1 0ToDOpaXxeHns yCTaBoK 0.1

ckopocTu, 'u/c

OTKNOHEHUS OTPabOTKK:

- yCTaBOK YacToTbl cpabaTbiBaHus, 'y,

+0,009, He Gonee

- YCTaBOK BpEMEHMU Cpa6aTbIBaHI/I$I, C

+ 0,06, He Oonee

- YCTaBOK YaCTOTbl PErYNIMPYEMOro
Bo3Bpara, 'y,

+0,009, He Gonee

- YCTABOK BPEMEHU perynmpyemMoro
BO3BpaTa, C

+ 0,06, He bonee

- YCTaBOK CKOPOCTUN N3MEHEHNSA YaCTOTbI
npu 3agaHnm pyHkumm A4YP1 ¢ BCCU:
B Anana3oHe ot 0,1 go 10,0 lNy/c, MNu/c
B AnanasoHe ot 10,0 go 30,0 lNu/c, lNu/c
npu 3agaHnm pyHkumm CCY n CIY:
B ananasoHe ot 0,1 oo 10,0 lu/c, lNu/c
B Anana3oHe ot 10,0 go 30,0 lNu/c, Nu/c

+0,05, He bonee
+0,5, He Oonee

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

Pene umeet gBa pexvmMa BbINOMHEHUS
YCTaBOK: HEMNPEepPbIBHbIA 1 UMMNYIbCHbLIN.
Pexx1m BbINOMHEHMS yCTaBOK 3a4aeTcs
OOHOBPEMEHHO AN BCEX TPeX kaHanos. B
NMNYIbCHOM peXume BpeMsi yaepKaHust

3aMKHYTbIX KOHTAaKTOB BbIXOOHbIX pelie, C

50+0/1
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MpogomkeHne Tabnuupbl 3

HanmeHoBaHue napameTpa

McnonHeHune pene

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

YPY-3M-C-02

O6wwme npeaenbl N3AMEHEHUST HANPSHKEHUSA
npy NCNONb30BaHUN KOHTPONMPYEMOM
cetn (Bxog F) kak onepatmeHOM (BXOA
Uon), B

oT 60 oo 180

He
obbeanHaTcsa

Mpeaenbl N3MeHeHWst onepaTUBHOIO
HanpsKeHWst Npy pasgenbHOM
NCNONb30BaHMN ONepaTUBHON U
KOHTPONMPYyEMON CETH:

- OT CeTu NepeMeHHoro Toka, B

- OT CeTn NOCTOSAHHOrO Toka, B

- [OnycTMMOe Bpems nposana onepaTus-
Horo HanpsxeHns ot 220 no 0 B, ¢

oT 60 go 264
ot 60 go 300

0,1, He bornee

[Mpenenbl U3SMEeHEeHUs KOHTPONIMPYEMOro
HanpsHXeHUs Npu pasgenbHOM
NCcrnonb30BaHUM onepaTUBHON U
KOHTponupyemon cetu, B

ot 30 (50)* fo 180

anda sxoga F1 -
oT 40(60)* go 180
ansa Bxopa F2 -
ot 35(50)* oo 180

KpaTkoBpeMeHHas TepMmuyeckas
CTOWKOCTb Lienen KOHTPOoNnMpyemMon ceTtu
(Bpems BO30eNCTBUA NOBbILLIEHHOIO
HaNpsHXeHUsi KOHTPONMPYEMOK CeTH):
npu 220 B, ¢
npu 300 B, ¢

60, He bonee
10, He Bornee

MoTpebnsemas MOWHOCTb OT
KOHTPONIMPYEMOW CETU NPU HaNpPsHKeHUN
100 B Ha Bxoge, BA

F -1,0, He Gornee

F1-1,7, He Gonee
F2—1,4, He Gonee

CymMmmapHasi notpebnsemasa MOLWHOCTb OT
KOHTponupyemon cetu (Bxog F),
NCNosb3yeMou 1 Kak ornepaTuBHasa ceTb
(Bxog Uon), npn HanpsikeHun 100 B, BA

5,0, He Bornee

He
obbeanHawTca

MoTpebnsemasa MOLWHOCTb OT
onepaTUBHOM CETU:

- NepeMeHHoro Toka, BA

- MOCTOSAHHOIrO TOKa, BA

5,0, He Bornee
3,5, He bornee

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

HwxHue npegensl HanpsXXeHus, MeHbLUe
KOTOpPbIX NpoucxoauT 6rioknpoBka paboThl
pene:
onepaTtnBHon cetu (~ unn =), B
KOHTponupyemowu cetu, B

60, He bonee
305 (50 £ 5)

60, He bonee
30+£5(50+5)-F2;
40+4(60+4)—F1

Pene obecneunBaeT npuemM ANCKPETHOIO
curHana "BHelwwHun cbpoc" ans cbpoca
BCeX cpaboTaHHbIX BbIXOOHbIX perne unu
ONoKNpPOBKM paboTbl pesie No KOHTPOSO
4YacTOTbl HA BPEMSA HanNu4nsa curHana
«BHewHun cbpoc». CurHan popmumpyeTcs
3aMblkaHVEM BHELUHUX "CyXuX KOHTakToB"
ANIMTENBHOCTLIO, C

0,1, He meHee

Pene BbigaeTt curHan "HencnpaBHocTb"
3aMblKaHWEM HOPMaribHO-3aMKHYTOrO
KoHTakTa (H.3.)
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OkoH4YaHue Tabnuupbl 3

McnonHeHne pene

HavmeHoBaHue napamerpa YPY-3M-C | YPY-3M-C-01 | YPY-3M-C-02

KOMMyTaLI,VIOHHaFl CMNOCOBHOCTb KOHTaKTOB
BbIXOOHbIX pene NMpu TOKe Harpy3ku.

- nepemeHHoro Toka o 2 A, B oT 6 go 250
- noctossHHoro Toka oo 0,1 A, B 250, He bonee
KoMMyTaunoHHbIM pecypc BbIXOOHbIX

KOHTaKTOB pene (obLiee YnNcno LuKkoB 10°, He MeHee

KOMMyTaumn), cpabatbiBaHUN

CpenHsa HapaboTka Ha oTkas (C

25000, He meHee
BEPOATHOCTbLIO HE MeHee 0,8), 4

[[abapuTHble pasMmepsbl pene, Mm 140x85x136

Macca pene, kr 0,9, He 6Gonee

* - HWKHWIA Npeden HanpshkeHUst KOHTPONMpyeMoun ceTu 3aaeTcs nepeknoyaTtenemM «F» Ha
naHernu ynpasneHus pene (ana ncnonHenus pene YPY-3M-C-02 — nepekntovatenamu «F1»,
«F2»)

1.2.2. Hannuue BTOpON M TpeTben rapmMoHuK 00 40 % OT HanpskeHUs OCHOBHOW
yactoTtbl (50 W), NpU HOMWHANBLHOM HaNPSXKEHUU KOHTPONUPYEMOW CETWU, He BIIMSET Ha
paboTy n napameTpbl pene.

1.2.3. Pene coxpaHsieT paboTocnocobHOCTb N obecneymBaeT OTCYTCTBUE JIOXKHOMO
cpabaTtbiBaHNSA NPU CHATUM W Nofade HanpskeHUs onepaTMBHOM CETU NIIaBHO, TOMYKOM U
npu pe3knx konebaHunsx HanpsXkeHns (Npu ycTaBkax BpeMeHn cpabaTtbiBaHNA 1 BO3BpaTa He
meHee 0,1 c).

1.2.4. Pene BblgaeT curHan «HewucnpaBHOCTbY», 3anpelas KOHTPOSNb 4acToTbl U
BbINOSTHEHNE (PYHKLMN KaHanamu, npu:

=~ MOHMXEHUMN HaNpPsSHXKEHUs ONepaTUBHOrO MUTAHUS pPerie HWXEe HWKHEro npegena Ha
Bpema 6onbluee, Yem Bpems gonyctumoro nposana. CHsaTMe OrOKMPOBKM OCyLLEeCTBISeTCH
aBTOMATUYECKM NMPUX NOBbILLEHNN HAMNPSPKEHMSA ONEpPaTUBHON CETU BbiLLE HUXKHEro npeaena;

— yBenuyeHmn Toka noTpebneHuss ot onepaTtuBHoM ceTu pene 6onee 0,1 A, nocne
Bblga4n curHana “HeucnpaBHOCTBE” TOK NOTpebneHna OT onepaTUBHOW CETUM CHWXaeTcs [0
(0,01-0,02) A. CHaATMe ONOKMPOBKM  OCYLLECTBMSIETCA  OTKIMIOYEHWEM  HamnpsiKeHUst
onepaTuUBHOro NUTaHWUA OT pene U NOBTOPHOM Nogayen ero He paHee, Yem yepes 30 c;

- Mpuv 3agaHuMM YCTaBKM MO YacToTe cpabaTbiBaHMS unu Bo3BpaTa XoTd 6bl HA O4HOM
kaHane Hmxke 35,00 Ny, a ansa ncnonHenma YPY-3M-C-01 — Huxe 19,00 Mu;

— BHYTPEHHEW HeucnpaBHOCTU perne;

- Mpuv HaxaTtum KHonkn cbpoca CEP Ha naHenu ynpaeneHusa n uHgukauumn pene;

= Mpuv OTCYTCTBUM ONEPATMBHOIO HAMNPSXKEHUS NMUTaHUS.

Mpn Hanuumm curHana «HewucnpaBHOCTb» cpaboTaBLUME BbIXOAHLIE pene BCeX Tpex
KaHanoB yCTaHaBMNMBAOTCH B UCXOOQHOE COCTOSIHUE.

1.2.5. Pene umeet 6r10kMpOBKK, 3anpeLlatome paboTy npu:

a) HannumMm curHana «HencnpaBHOCTLY;

6) Hannyuu curHana «BHeLwwHMn cOpocy;

B) HANU4MN B KOHTPONUPYEMOW CETU rapMOHUK cBbie 40 %;

r) Bbixoge Tekywewn 4dactotbl (F) 3a npegenbl AnanasoHa KOHTPONMMPYEMOW 4acTOTbl
(30Ha KOHTponupyemon YactoTbl Ans ucnonHenun YPY-3M-C, YPY-3M-C-02 - ot 30,0 no
62,0 Ny, ansa ucnonHenus YPY-3M-C-01 - ot 17,0 o 99,9 l'uy);

[) OTCYTCTBMM HanNpsKeHWsa KOHTponupyemon cetn (ansa ucnonHexwus YPY-3M-C-02
O[HOBPEMEHHOE OTCYTCTBME HaNPS)KEHNS OCHOBHOWM 1 pe3epBHON CETN);

€) CHWKEHUN 3HAYEHUs HanpsKeHUst KOHTPONMPYeMOM CeTU B MCMOMHEHUSIX perne
YPY-3M-C, YPY-3M-C-01 Huxe (30+5) B unu Huxe (5015) B (3HayeHne HwxHero npegena
HanpsXXeHus KOHTponupyemon cetu F 3apjaetca nepeknwodvatenem «F» Ha naHenu
yrnpaBneHus pene).
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B wucnonHeHun YPY-3M-C-02 ycTaBkM 3HAYEHUN HWXKHUX NpeaenoB HanpsKeHun
KOHTponupyembix ceten F1, F2 3apgatotca nepeknodatenamum «F1» mn «F2» Ha naHenu
ynpaesneHusa pene. lNpu atom pene YPY-3M-C-02 ¢pyHKUMOHMPYET CcOrnacHo anroputmam,
NpuBEOEHHBLIM B NpunoxexHun .

Bce ykasaHHble 6NOKMPOBKM YyCTaHaBnMBalT cpaboTaBluMe BbIXOAHbIE pene Tpex
KaHanoB B UCXOAHoe cocTosiHMe. Bo Bpemsi ONOKMPOBKM KaHambl pene He BbIMOMHAT
PYHKUMN KOHTPONS YacToTbl. [Mpu ycTpaHeHun npuudmHbl (MPpUYKH), Bbi3BaBLUEN GNOKMPOBKY
paboTbl pene, OnokMpoBka paboTbl pene CHUMaeTca aBTomMaTtuyecku. [locne cHATUS
6rnoknpoBoOK paspeluaeTtcs paboTta pene no KOHTPOSo YacToThl M OTPAbOTKM YCTaBOK.

BnokupoBku no 6), B), r), 4) €) curHan HeEMCNpPaBHOCTU HE BbIOAIOT.

[Ana BblgayM B CXeMbl aBTOMATUKM CUrHana OTCYTCTBUA WIIM CHWXKEHUS 3HaYeHus
KOHTponmpyemon ceTtu (F) HUXKe HWKHEro npeagena, uin curdana Bbixo4a TEKyLLEN YacToThl 3a
npeaenbl gMana3oHa KOHTPONMPYeMOM YacTOTbl MOXHO MCMoNnb3oBaTh Nobon kaHan pene ¢
dyHkumen AYP (2.2.11 HacTosiwero PJ).

NHavkaumsa cBeTo4MOAOB M AUCNNIeN perie npu pasnuyHbix Bugax 6nokMpoBKU yka3aHa B
1.5 HacTosawero PO.

1.2.6. [pn nogave onepaTtMBHOIO HanNpPsPKEHUS TOMYKOM pene MMeeT 3aJepXKKy Mo
BPEMEHU Ha CHATUE curHana «HencnpaBHocTb» He 6onee 0,75 c.

1.2.7. 3apepxkKa MO KOHTPOSIO YacTOTbl NOCMNE CHATUS curHana «BHewHun copocy,
nocre nogayn KOHTPoNMpyeMomn YacToTbl cocTaBnsieT He 6onee 0,25 c.

1.2.8. Pene He gonyckaeT 3agjaHue yCcTaBOK YacToThl 1 BpemMeHu bornbe 59,99 'y n
599,9 c, cooTtBeTcTBeHHO. [Npu nonbiTke 3agaHUs YCTABOK 4acTOTbl U BpeMeHu Gonblue
YKa3aHHbIX, B CTaplueM pa3psige BMecTo «5» aBToMatMyeckum ycTaHaBnuBaetcs «0».
NcnonHenne YPY-3M-C-01 He gonyckaeT 3agaHue yCTaBOK 4acTOTbl U BpemMeHu Oonblue
89,99 'y n 899,9 ¢, cooTBeTCTBEHHO. [1pM NONbITKE 3a4aHUsA YCTaBOK YacTOTbl U BpeMEHU
Gonblue ykasaHHbIX, B CTapLleM pa3psie BMecTo «9» aBToMaTn4eckn yctaHasnmeaeTcs «0».

1.2.9. Pene nmeeT pasgenbHble Leny KOHTPONMpyeMon n onepaTtuBHom cetu. [Ons
ncnonHennn YPY-3M-C, YPY-3M-C-01 paspewaeTrca noaknovYeHUe KOHTPONMpyemMoro
HanpsXXeHusl K KieMMaM ornepaTuBHOW CeTU BMECTO ONnepaTUBHOrO NMUTAHUA 3TOrO Xe
pene.

1.2.10. ConpoTunBneHne M3onsumMm BCEX HE3ABUCUMbIX BXOAHbIX N BbIXOOHbLIX Lienen
pene, OTHOCUTENbHO Apyr Apyra W kopnyca, coctaBnset He MeHee 10 MOwm (npwu
TemnepaType okpyxatllern cpeapbl oT nnoc 15 ao nntoc 25 °C u 0THOCUTENBHOW BRaXHOCTH
80 %).

MepeyeHb He3aBUCUMbIX BXOOHbIX U BbIXOOHbIX Lenen pene npmeeaeH B Tabnuue A.1.

OnekTpuyeckasi NPOYHOCTb U3onsauMM pene BblaepxmBaeT 6e3 npobos 1M NepekpbiTUs
ncnbitTatenbHoe HanpsbkeHne 2000 B nepemeHHoro toka 4actoton 50 'y B TeyeHuMe opHoOm
MUHYTbI. [1py NOBTOPHBIX UCNbITAHUAX UCNbITaTeNbHoe HanpsxeHne coctasnseT 1000 B.

Pene ycTonumBo K BO34ENCTBUIO UMMYSbCHOrO HanpsXXeHUs U BbICOKOYACTOTHbLIX NOMEX
ans |l knacca XecTkoCcTn ucnbiTaTenbHOro HanNpPsKeHUs1 B COOTBETCTBUM CO cTaHaapToM MOK
225-22-1.

1.3. ®yHKUMOHAamNbHbLIE OCOBEHHOCTU UCMONHEHNN
1.3.1. ®yHKUMOHanNbHbIE OCOBEHHOCTU UCMONHEHUI pene npueegeHsbl B Tabnuue 1.

Pene nioboro ncnonHeHnss obecneynBaeT He3aBMCUMOE 3afaHuMEe Ha KaKO4oM KaHane
dyHkuun AYP, nnn YAMB, Ha aByx kaHanax - dpyHkuun AYP1 ¢ BCCY kocBeHHbIM cnocobom
(ycTaBka BpeMeHu cpabaTbiBaHWsi HA OCHOBHOM KaHarne [OoSpkHa 3agaBaTtbCs HadnHada ¢ 0,2 ¢
n 6onee), a ¢ MCNONb30BaHMEM YCTaBKM CKOPOCTUM WM3MEHEHUsI 4acToTbl obecneymBaeT
He3aBuMCMMOe 3adaHune Ha nbom kaHane gpyHkumm AYP1 ¢ BCCM.

Pene obecneynBaeT B peXxume HenpepbIBHOro BbINOSIHEHMA YCTaBOK BO3MOXHOCTb
coBmecTHoro 3aganus yctasok AYP mn YAINB Ha ogHOM KaHane (ecnu ycTaBka Bo3Bparta
AYP 3agaetca paBHOW ycTaBke cpabatbiBaHus YAIB). Wcnonb3yeTcs HopMarbHO-
Pa30OMKHYTbIN KOHTaKT BbIXOAHOro pene kaHana gns AYP, HopmarnbHO-3aMKHYTbIA KOHTaKT —
anst YATB.
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Ha kaxgom kaHane pene 3agaeTcs no ABe YCTaBKW YacTOTbl U BpemMeHu (cpabaTtbiBaHNS
N perynupyemoro BO3BpaTa) M OJHA YycTaBka CKOPOCTU CHMXEHMSA/NMOBbLILEHUA 4acToThbl.
YcTaBKM 4acToTbl U BPEMEHMU perynmpyeMoro Bo3BpaTa Ha KaXAOM KaHane OOJKHbI
ycTaHaBnMBaTbCsl B 06s13aTeNIbHOM NnopsiAake Npu 3agaHuM yctaBoK cpabaTtbiBaHus. Mpu
3apaHuMM Ha kaHane pene ¢yHkuun AYP nnu YAINB Heobxooumo 3apaTb HyneByH
YCTaBKYy CKOPOCTM CHWXEHUS 4acToTbl Ana AaHHoro kaHana (nHgukaums «L00.0») — aTo
3anpert BbinosiHeHus oyHkumn CCH, CINY, A4P1 ¢ BCCH.

BHAMAHUE: ana 3agaHua M NnpocMOTpa yCTaBOK MO YacToTe, NO BPEMEHU U no
CKOPOCTM Ha pene p[OMKHblI ObiTb MOAAaHbI oOnepaTMBHOE U KOHTponupyemoe
HanpsikeHus. Mpu 3aaaHUKM ycTaBOK 3Ha4Y€HME YacTOTbl KOHTPOSIMPYEMOro HanpsXKeHus
OOMXKHO ObITb B npegenax ot 30,00 go 62,00 INy.

Mpun 3apaHumn dyHkumn AYP, YAMNB, CCHY, CI4Y 3HayeHus ycTaBOK BpeMeHMU
cpabaTbiBaHUA 1 perynupyemMmoro Bo3sparta A0MKHbI ObITb He MeHee 0,1 ¢, npu 3agaHum
dyHkummn AYP1 ¢ BCCHY HenocpencTBEHHO Ha OAHOM KaHane ycTaBKa BpeMeHMU
cpabaTbiBaHMA AonXHa ObITb He MeHee 0,2 c.

Bce ycTtaBKM COXpaHAIOTCA B NaMATU perie U Nnocrie CHATUA onepaTuBHOro U
KOHTPONMPYEMOro HarnpsXeHus.

Pene ntoboro ucnonHeHuss obecnevmBaeT BbINOMIHEHWE HA ABYX KaHanax KOCBEHHbIM
cnocobom cyHkummn CCYH wmnu ClY, a ¢ ucnonb3oBaHWMEM YCTaBKM CKOPOCTU U3MEHEHUSA
yactoTbl obecneynmBaeT He3aBUCUMOe 3ajaHue Ha nwbom  KaHane  PyHKUMM
HenocpeacTBeHHoro koHTpona CCH, ClY. oyHkuma CCY coBmelleHa C  yHKUnen
NOHWXKEHMS YacToTbl, @ pyHKumna CIMY - ¢ dyHKUMEN NOBbLILWEHUSA YaCcTOTbl NyTEM 3agaHus
YyacToTbl Nycka (ycTaBka YacToTbl cpabaTbiBaHUS).

Ncnonb3oBaHWe OTAerNbHbIX KaHanoB perne npu BbIMNOMHEHUU PasfiMyHbIX (PYyHKUMA 1
3aflaHne COOTBETCTBYHOLLMX YCTAaBOK NpuBedeHsbl B 1.6 HacTosiwero P3.

1.3.2. OTpaboTka ycTaBOK 4acTOTbl, NpU BbiNonHeHnn ¢pyHkuumn AYP Ha 3agaHHOM
KaHarne, NnpoBOANTCS NO CneayownM YCroBUSM:

- BbIXxogHOe pene cpaboTaeT (3aMKHET KOHTaKTbl), €CnvM Tekylasa 4acTtoTa OygeTt
MeHblle 3aJaHHOW YCTaBKM 4acToTbl cpabaTtbiBaHUss B TevyeHWe YCTaBKM BpeMeHu
cpabaTblBaHUS;

— BbIXOJHOE perie BO3BpaTUTCA (Pa3OMKHET KOHTaKTbl), eCcrnn Tekywas 4yactota byaet
paBHa nnun 6onbLUe yCTaBkn YacToTbl BO3BpaTa B TeHYeHMEe yCTaBKM BpeMeHu Bo3BpaTa. [locne
0oTpaboTKM yCcTaBOK BO3BpaTa KaHan nepexoanT B UCXOAHOE COCTOSIHUME OXWOAHUS CHUKEHUS
4acToTbl.

1.3.3. OTpaboTka yCTaBOK 4acToTbl, Npu BbinosiHeHUn odyHkumn YAlMNB Ha
3alaHHOM KaHare, NpoBOANTCS MO CreAyoLWNM YCNOBUSIM:

— BbIXogHoOe pene cpaboTaeT (3aMKHET KOHTaKTbl), eCnu TekyLas Yactota byaeT paBHa
unn 6Gonblie 3a4aHHOM YCTaBKM 4acToTbl cpabaTbiBaHMS B TeYEHWe YCTaBKM BpeMeHU
cpabaTbiBaHus;

- cpabaTbiBaHMe BbLIXOAHOIO perne He MpoucxoauT, ecrniv nepeq 9TMM OTCYTCTBOBAaro
3HayeHne 4acToTbl KOHTPOSIMPYEMOM CETM pPaBHOE WIIM HUXE YCTaBKM 4acTOTbl BO3BpaTa
(dukcupyetcs B nNamatM pene AN NOArOTOBKM YCroBusa cpabaTbiBaHWs MO yCTaBKe
cpabaTbiBaHua YAlB). 310 wuckno4vaeT cpabaTbiBaHMe perie npu Hanuyauu ctabunbHom
YacToTbl paBHOW uNM Bonblue yCcTaBKM 4acToTbl cpabatbiBaHus YAIB, ecnn yactota He
NOHWXanacb A0 (MM MeHbLUe) yCTaBkM YacToTbl Bo3Bpata YAIB (B Te4yeHne He MeHee OBYX
nepnoaoB YacTOTbl BO3BpaTa);

- BbIXOAHOE perie BO3BpaTUTCS (Pa3OMKHET KOHTaKTbl), €Cnn Tekywiasa vactota byget
paBHa UM MeHbLUE YCTaBKM YacTOThbl BO3BpaTa B TEYEHME YCTaBKM BpeMeHu Bo3BpaTta. [locne
OTpaboTKM YyCTaBOK BO3BpaTa KaHamn nepexoanTt B UCXOOHOE COCTOSIHUE OXMAAHWUS MOBbILLEHUS
4acToThbl.

1.3.4. OTpaboTKka yCcTaBoOK 4acToTbl, NPU BbINONHEHUU KaHanom cdyHkumm AYP1 ¢
BCCH, npoBoguTca No crneaylowmm yCrioBUSIM:

— Npu 3agaHun 3TOM (PYHKUUM KOHTPOSIb CKOPOCTU CHUMXKEHWUA TeKyLleh 4acTOTbl CeTu

BeJeTCsl HENPEPbIBHO;
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— npuv 3agaHHbIX yctaBkax AYP1 u 3apgaHHOW ycTaBKe CKOPOCTM BbIXOOHOE perne He
cpaboTtaeT (He 3aMKHET KOHTaKTbl), €CMM CKOPOCTb CHUXEHUSA TEeKyLlen YacTOTbl K OKOHYaHWUIO
3ajaHHON yCTaBkM BpemMeHu cpabaTtbiBaHna Obina paBHa wvnu Gonblue 3adaHHOW YCTaBKu
ckopocTu (3anpeT dyHkumn AYP);

- BbIXOAHOE pene cpaboTaeT (3aMKHET KOHTaKTbl, pyHKuma AYP1), ecnn ckopocTb
CHWXXEHUS TeKyLlen 4acToTbl K OKOHYaHWIO 3aJaHHOW YCTaBKn BpeMeHn cpabaTbiBaHus Obina
MeHblUe 3aJaHHOM YCTaBKM CKOpOCTU. [locne 3aToro BbIXO4HOE perne pasOMKHET KOHTaKThbl,
ecnun Tekyuwlaa 4vactota Oyaet paBHa unu Bornblue YCTaBKM 4acTOTbl BO3BpaTa B TeyeHue
3alaHHOW yCTaBKN BpeMeHU BO3BpaTa.

1.3.5. KocBeHHbIN cnoco6 BbinonHeHnsa ¢hyHKuumn KoHTpona CCY wnu CIMNY 6e3
NCMONb30BaHUS  YCTaBKM  CKOPOCTU  CHWXKEHUS/MOBLILWEHUS  4acTOoTbl B pexume
HenpepbIBHOIO BbINOSIHEHUS YCTaBOK C UCMNOSMb30BaHMEM [BYX KaHaNoB pere npvBeaeH B
npunoxeHun B HacTosiwero P3. B pexnme koHTpons CCH Ha gByx kaHanax (OCHOBHOM U
BCnomMmoratesnibHoM) 3agaetcs pyHKumst AHP ¢ cOOTBETCTBYHOLLMMU yCTaBkaMn, a B pexume
koHTponsa CIMY - dyHkuna YAMNB ¢ cooTeeTcTBYWOWMMKU YyCTaBkamu, MNpu 3TOM Ha
BCMOMoOraTefibHbIX  KaHanax MOXeT WCMNoMb30oBaTbCA  HyneBas YyCTaBka BpEMEHU
cpabaTtbiBaHWA (3agepkka 4O TPexX NepnoaoB YacToThl).

OTpaboTka yCTaBOK 4acTOTbl U CKOPOCTUM CHWKEHUSA 4acTOTbl MOXET BbINOSHATLCS
OAHWM KaHarnom perie nytem 3agaHus Ha HeM pyHKumm KoHTponsa CCHY. BeinonHeHue
NPOBOAMTCS MO CneayLwmnM yCrioBUAM:

— pere KOHTPONMpyeT CKOPOCTb CHMXXEHWA 4acToTbl MOCTOSIHHO, B TeYeHue BCero
BpPEMeEHW nocne 3agaHna Ha kaHane gyHKuumn koHTpona CCY;

- ecnu TeKywas 4acTtoTa CHM3UNacb HwkKe 3HadYeHus 3afaHHOW YCTaBKW 4acToThbl
cpabaTbiBaHUA (4acTtoTbl nycka CCH), To 3HadeHne Tekyuwen CCY cpaBHMBaETCHA C yCTaBKOW
MO CKOPOCTU CHWXXEHUA YacToTbl. Ecnn 3HavyeHune Tekywen CCYH meHbLle 3agaHHON YCTaBKM MO
CKOPOCTM CHWXEHUSA 4acToTbl, TO pene npogormkaet koHTporb CCY u cpaBHeHue co
3HayeHueM yctasku no CCY,;

- Korga 3HauveHue Tekywlen CCY crtaHeT paBHO (Mnn Gonblue) 3HAYEHUSA YCTaBKWU MO
CKOPOCTU CHWXXEHUS1 4acTOTbl, HAYMHAETCS OTCYeT BpeMeHu cpabaTbiBaHus. Ecnu 3HadeHne
CCH4, B TeueHMe BpeMeHM yCTaBKM NO BpeMeHn cpabaTbiBaHUs, HE CHU3UITOCh HMKE 3HaYeHUs
yCTaBKM CKOpPOCTM, TO BbIXOAHOE pefnie cpaboTaeT (3aMKHET KOHTakTbl). Ecnu 3HadeHwue
Tekywen CCY yMmeHbLUMTCA B TeYEeHWe YCTaBKM MO BpeMeHn cpabaTbiBaHMs [0 3HaAYeHUs
MeHbLe yctaBkm CCYH, To oTcyeT BpeMeHu npekpaTnTbes (Tanmep copocutcs), cpabaTtbiBaHUA
BbIXOQHOro pene He npoucxoaut. [lpu nocnegywowem yeenudeHun Ttekywen CCY po
3HayeHus, paBHOro MnNn Bonblle 3aJ4aHHOW YCTaBKM MO CKOPOCTU M Hanuynmm ee B TeYeHue
BCEW yCTaBKn BpeMeHu cpabaTbiBaHUS, BbIXOAHOE pene cpaboTaerT;

— OTNyCKaHWe BbIXOOHOrO perne MNpoUCXoauT MNpU MOBbILWEHUMU TeKylleh 4acToTbl A0
yCTaBKW 4YacTOTbl BO3BpaTa (Ha Bpems yCTaBkM BpeMeHu Bo3BpaTta). [lpu 3agaHum gaHHOWM
YHKUMN yCTaBKM 4YacToTbl cpabaTtbiBaHMs M 4acTOTbl BO3BpaTta coBnagatoT (3TO ycnosue
3agaHuna pyHkumm CCY npum yctaBke nNo CKOPOCTU OTIIMYHOW OT HynS).

OTtpaboTka ycTaBoOK YacTOTbl U CKOPOCTW MOBbLILLEHUSA YACTOTbl NPY BbINOSIHEHUM OQHUM
KaHanom pene nytem 3agaHvsa dyHkuum KoHTponsa CIMY nposoautca no cnegylowwmm
YyCINOBUAM:

— perne KOHTPONUPYeT CKOPOCTb MOBbLIWEHUA 4acTOTbl MOCTOAHHO B Te4yeHWe BCero
BPEMEHM MOcre 3agannsa Ha KaHane yHkummn koHTpons ClMY;

- €eCnn 3HaveHne Tekywen 4actoTbl OygeT paBHO WU Bble YCTaBKM 4acToOThbl
cpabatbiBaHna (4actota nycka Cl14) npoucxogut cpaBHeHue 3HadeHus Tekywen CIMY co
3Ha4YeHMeM yCTaBKM MO CKOPOCTU MOBbLILEHNSA YaCTOThI;

- ecnu 3Ha4veHune Tekywen CIMY OyaeT mMeHblle 3Ha4YeHUs yCTaBKM MO CKOPOCTU, TO
kaHan 6ygeTt npogomkaTb cpaBHeHune Tekywen CIIY ¢ yctaBkoM MO CKOPOCTWU, NpU 3TOM
BbIXOAHOE pene kaHana He cpabaTtbiBaeT;

- ecnun 3HadeHne Tekywen CIMY 6ymetr paBHO wunm Gonblue 3HAYEHUs YCTaBKU MO
CKOpPOCTU, HAYHETCHA OTCYET BPEMEHMW.

12
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Ecnn 3HadeHne Cl14, B TeuyeHMe BpeMeHW YyCTaBKM MO BpPeMeEHW cpabaTbiBaHus, He
CHU3WUMOCb HWXe 3Ha4YeHWsa YCTaBKM CKOPOCTW, TO BbIXOOHOe pene cpaboTtaeT (3aMKHeT
KOHTakTbl). Ecnn 3HayeHne Tekywen CIIY ymeHbINTCA B TeYeHWe YCTaBKM MO BPEMEHU
cpabaTtbiBaHNA [0 3HavyeHus MeHblue yctaBku Cl1Y, TO oTcyeT BpeMeHW MpekpaTUTbCH
(Tammep cbpocuTca), cpabaTbiBaHNA BbIXOAHOrO pene He npoucxoguT. [pu nocneayowem
yBenuyeHnn Tekywen CIMNY go 3HayveHus (unu Gonblie) 3agaHHOW YCTaBKM MO CKOPOCTU U
Hann4mMm ee B TeYEHME BCEN YCTaBKN BPEMEHN cpabaTbiBaHus, BbIXOOHOE pene cpaboTaerT;

— OTNyCKaHWe BbIXOAHOro pene rnpoucxoauT Npu NOHWKEHUU TeKyllen 4acToTbl 4O Unu
HWXXe YCTaBKM YacTOTbl BO3BpaTa (Ha Bpems yCTaBKM BpeMeHU Bo3BpaTa).

1.3.6. Pene wucnonHenna YPY-3M-C-01 wumeeT no cCpaBHEHWO C  Opyrumu
NCMONHEHNAMM pacLUMPEHHbIW AMana3oH KOHTPOSIMPYEMOMW 4YacTOThbl, YCTaBOK 4acTOTbl
M BpeMeHu cpabaTbiBaHUA U perynmpyemoro Bo3BpaTta, YTO MO3BOMSET UCMNOMb30BaTb
ero ons paboTbl B yCTPONCTBaX aBTOMaTUKM TMAPOreHepaTopoB:

— B CXeMax «MArkoro» nycka ruaporeHepaTopoB CnocoboM CaMOCUHXPOHU3aLUY;

— B CXxemax Mnycka u 3almTbl CUHXPOHHbIX MMOpOreHepaTopoB, MMeEKLWKNX Ha O4HOM Bany
NyCKOBOW reHepaTop 4actoton 25 u;

- B CXemax aBapunHON aBTOMATUKM OT Pa3roHHbIX 060pOTOB rMAPOTYPOUH.

®PyHKUMA KOHTpOnsi 0BOPOTOB reHepaTopoB MO KOHTPOMIO 4acTOTbl FEHepUpyemoro
HanpsxkeHus peanunsyetca pyHkunen HAMNB, AYP Ha nobom kaHane.

OcTanbHble  TEXHWYECKME  XapaKTEepUCTUKM  pene  ucnonHenusi  YPY-3M-C-01
COOTBETCTBYIOT XapakTepuctnkam mcnonHenus YPY-3M-C.

1.3.7. Pene ncnonHerHnsa YP4-3M-C-02 nveeT aBa HE3aBUCUMbIX BXOAA HaNPSKEHUS
KOHTPOSIMPYEMOM MO YacToTe CeTW.

BTopon BXO4 MO HanpsbKeHUO OT CMEXHOW cekumn «F2» (pes3epBHbIA) CRYXUT And
npegoTBpalweHnss  HenpasunbHoOW paboTbl  BbicTpogencTByowmnx odvepegen AYP ot
obecTouyeHHON ocHOBHOM cekummn (Bxog «F1») n ans obecneveHns ganeHenwen padotel AHP
OT pe3epBHON CEKLUMN.

Mpy NCYE3HOBEHUN NI CHWXKEHUWN 3HAYEHUS KOHTPONMPYEMOro HanpsKeHNs OCHOBHOW
CeTN HWXEe MOPOroBOro 3Ha4YeHUs pene aBToOMaTUYeCKM MepekntovaeTcs ¢ KOHTPONSA 4acToThl
OT OCHOBHONO BXOAa Ha KOHTPOSfb 4acTOTbl OT pPe3epBHOro BXOAda. YcTaBka MOPOroBoro
3HayeHus koHTponupyemoro HanpskeHna F1 (40 B wnun 60 B) 3agaetcs nepekntoyaTenem
«F1» Ha naHenu ynpaBneHusi, TOYHOCTb  OTPabOTKM  MOPOroOBOr0  3HAYEHUS
HanpsbkeHus (+ 4) B.

HwkHuin npegen OONyCTUMOro 3HA4YeHUSI HanpsbkeHust KoHTponvpyemon cetun F2,
ycTaBka HanpshkeHuss OnokvpoBsku, 3agaetca nepekmoyatenem «F2» (30 B wnu 50 B),
TOYHOCTb OTpPaboTKM 3HayeHus HanpskeHusa ©OnokumpoBkn (x 5) B. Pene kKoHTponupyeT
(cpaBHMBaET C 3aaHHbIM 3HAYEeHMEM HanpshKeHUs BNOKMPOBKN) 3HAYEHWE HanpsiKeHUs TOW
cetn (F1 wnu F2), KoTopytd B AaHHbIA MOMEHT KOHTponupyeT. [1pyn CHMXEHUN 3HaAYEeHUs
HaNpPsXKeHUs1  KOHTPONMMPYEMOW CeTU HWwkKe HanpsbkeHus 6nokupoBku pabota pene
6nokupyetcs. lMoatomy  ycnoBuem  BbINONHEHMA  (PYHKUMM  aBTOMaTU4eCKOro
nepekKknYeHus pene Ha KOHTPOsb YacToThl ¢ Bxoga «F1» Ha Bxoa «F2» aBnseTca 3apaaHue
YyCTaBKM HWXKHEro 3HayeHuUs HanpsbkeHusi KoHTponupyemon cetu F1 (noporosoe
3HayeHne) BbilWe YCTaBKM HWXHEro 3Ha4yeHusi HanpsikeHUsi KOHTponupyemou cetn F2
(HanpskeHne 6IOKNPOBKN).

NcknoyaeTcs noxHoe cpabaTtbiBaHMe KaHanoB pene  npu  aBTOMaTUYECKOM
NepPeKNioYeHnn  (PYHKUMIA  KOHTPONSE Ha BTOPOM pe3epBHbIM  BXOL KOHTPONMPYyeMOro
HanNpsXXeHUsi, a Takke Mpu aBTOMATMYECKOM MEepeKkrtovYeHn Ha OCHOBHOM BXO4 npu
BOCCTaHOBMNEHNN HAMNPs>KeHUSA Ha HEM (BblLLe 3a4aHHOIo NOPOroBOro 3HAYEHUS).

Mpn aBTOMATUYECKOM MNEepekroyeHnn QYHKUMN KOHTPOMS Ha pe3epBHbIn  BXO[4
KOHTPOSIMPYEMOrO HanpsXKeHust pene popmMupyeT ranbBaHUYECKN pa3BA3aHHbIN AUCKPETHLIN
curdan ABP, koTopbii BblgaeTcsa KoHTakTamu BbixogHoro pene ABP. Curban ABP cHumaeTca
nocre aBTOMATMYECKOrOo MEPEKNOYEHNS Ha OCHOBHOW BXO4 MNpW  BOCCTaAHOBMEHUU
HanpsbkeHns Ha Hem. CurHan ABP BbIBOOAMTCA Ha KOHTaKTbl KNEMMHUKA pene u MOXeT
MCNonb30BaTbCs YCTPOMCTBAMM aBTOMATUKKN, CUTHaNn3aumm n ynpasrieHus.
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PyHKUMA aBTOMATUYECKOro MepekmntoyeHna obecneymBaeT aBTOMATUYECKYIO 3a0epKKy
MO BPEMEHM:

- NPV NEepeKkNioYeHnn Ha pe3epBHYID CeTb Ans OTpaboTKM 3awuTon aBapUAHOM
cuTyaumm, B peaynbTaTte KOTOPOW W MNPOM3OLUNIO CHUXKEHWE YPOBHS KOHTPOMMPYEMOTO
HanNpPs»XeHUst OCHOBHOIO BX0Aa;

- npu obpaTHOM MEPEKOYEHNN C PEe3epBHOM CETU Ha OCHOBHYK CeTb, Npu
BOCCTAHOBMEHNUN OCHOBHOW CeTu, ANns oTpaboTKM aBTOMATUKOM BOCCTAHOBMEHWS YPOBHS
Hanps»XeHUsi OCHOBHOW CETH.

MapameTpbl pene wucnonHeHns YPY-3M-C-02, cBsidaHHble C BbINOSIHEHMEM pefe
PYHKUMN aBTOMATUYECKOrO NEPEKITIOYEHUST KOHTPOMNSA 4YacTOTbl C OCHOBHOM ceTu (Cekumn) Ha
pe3epBHYD CeTb (CeKkuui) M aBTOMaTMYEeCKOro BO3BpaTa Ha OCHOBHYK ceTb, Mpu ee
BOCCTaHOBMNEHUU, NpuBeaeHbl B Tabnuue 4.

Ta6bnuua 4 — NapameTpbl PYHKLMM aBTOMATUHECKOTO NEPEKNOYEHNS

HanmeHoBaHue napameTpa 3HayeHune
MoporoBoe 3HayeHue KoHTponupyemoro Hanpsikenust (Up) Ha OCHOBHOM
Bxoge «F1», B 40, 60
Bpems 3agepxkum Ha KOHTponb 4actotbl (T3) MpyM aBTOMaTMYECKOM
nepekKsitnyeHnn BXo4os, ¢ 0,25, He bonee

Bpemsi OTKMoYeHUss OT ocHoBHOro Bxoma «F1» (T1*) npu CHWKEHUM

3HaYeHUs KOHTponupyemoro HanpsbkeHust Upq Ha ocHOBHOM Bxoge «F1»
ckaukom™™, ¢ 0,2, He Bonee

Bpems oTknoveHna ot pesepBHoro Bxoga «F2» (Ty), ¢ 0,2, He Bonee

KoMmyTaumnmoHHas cnocobHOCTb KOHTAKTOB BbixogHoro pene ABP npu Toke
Harpysku:

- nepemeHHoro Toka ot 0,1 no 1,5A, B oT 12 po 230
- noctosiHHoro Toka ot 0,1 00 0,5A, B

KoMMyTaUMOHHBIN pecypc BbIXOOHbIX KOHTAkToB pene ABP (obliee uncrno
LUMKNOB KOMMYyTaLuMI), cpabaTbiBaHUM 10°, He MeHee

MpumeyaHus:

* - VimeeTca 3aBMCMMOCTb BpemeHun oTkmiodeHnst Ty ot pasHuubl (AU = Uy — Ug) mexay
3Ha4YeHMeM MOPOroBOro HarnpsPKEHUST WU 3HaYEHWEM KOHTPONMPYEMOro HanpsiKeHUst Ha Bxoae
«F1». Bpemsi oTkntoueHns T4 yBenuumsaeTcst Ao 1 ¢ npy ymeHbleHun pasHnubl AU go 1 B.

** - Mo CHUXKEHMEeM 3HaYeHUs1 HanpsHKeHNs KOHTPONMPyeMoit ceT F1 ckaukoMm NMoHMMaeTcs

MFHOBEHHOE M3MEHEHME 3HAYEHUSA HaMNpPsKEHUS KOHTponupyemon cetu F1 go 3HaveHus
MeHbLIe noporosoro (B Tom Yncne o 0 B).

Anarpamma paboTbl pene nNpu nsMeHeHUM HanpsXKeHNs1 OCHOBHOW KOHTPONUPYEMOW CETH
(Bxog «F1») npuBegeHa Ha pucyHke 1.

Pene moxeT npumeHsaTbCs M Anst paboTbl TOMbKO OT OAHOW ceTu (OCHOBHOW WIn
pes3epBHON), Npu 3ToM pene dyHKUnoHupyet kak pene YPY-3M-C. Pene, He3zaBucumo oT
TOr0, K KakOMy BXO4Yy KOHTPOSIMPYEMOrO HamnpsXXeHUsl MOAKMYEHO, UMEeT TexHU4Yeckue
XapaKkTepUCTUKM N PyHKUMOHanNbHbIe BO3MOXHOCTH pene YPY-3M-C.

OcHoBHble BapuaHTbl NpumeHeHna pene YPY-3M-C-02 npuBegeHsl B NpunioxeHun [.
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U
F1 =
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Un T3 ! !
OROKUPOSKY L _________. e
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| | | |
1 : 1 :
: Tl | : T2 1
1 1 1
KonTpo-
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! [ 1 '
F1 — OCHOBHas KOHTpoONMpyemas ceTb;
F2 — pesepBHasa KoHTpornupyemas ceTb (3HadeHne Ury>Ur; 6rokuposku);
ABP - auckpeTtHbin curHan ABP;
T4 — BpeMsi OTKIIIOYEHNS OT OCHOBHOro Bxoaa «F1» nocne AOCTUXKEHUSI 3HaYeHUs

Ur1<UFr1 nopozosozo, BO BPEMSI KOTOPOro OCYLLIECTBNAETCA KOHTPOsb YacTOTbl OCHOBHOIO
BX0Oa, MO WUCTeYeHMe BPeMeHM OTKNYeHns T, npoucxoamT cbpoc cpaboTaHHbIX
BbIXOOHbIX pere KaHamnoB M nepekntoyeHne (OYHKUUM KOHTPONS Ha pes3epBHbIN BXOA,
dopmupyeTtcsa curHan ABP;

T, — BpeMs OTKNIYEeHUs OT pe3epBHOro Bxoaa «F2» nocne goCTmKeHUs1 3Ha4YeHNs
Ur12UF1 nopozosozo, BO BPEMSI KOTOPOrO OCYLLECTBSETCH KOHTPOSb YacTOTbl PE3epPBHOro
BXOOa, MO WUCTeYeHWe BpeMeHM OTKN4YeHns T, npoucxoamT cbpoc cpaboTaHHbIX
BbIXOOHbIX perie KaHaroB U nepekntodeHne (OyHKUMM KOHTPOMS Ha BOCCTAHOBMEHHbIN
OCHOBHOI BX0f, cHUMaeTcs curHan ABP,

T, — BpeMda 3adepXKKM Ha BbINOMHEHWEe (QYHKUMM KOHTPOMS 4YacToTbl (npu
nepeknto4YeHn ¢ ogHoro Bxoda Ha apyron). KoHTposSib 4acToTbl OTCYTCTBYET.

PucyHok 1 — [lnarpamma paboThbl pene npy nsmeHeHun HanpsXKeHNns OCHOBHOM
KOHTPONMPYyeMON ceTu

1.4. KOHCTPYKTMBHOE UCMOSTHEHME
1.4.1. TabapuTHble, YCTAHOBOYHbIE W MNPUCOEANHUTENbHbIE pa3Mepbl  pene
npuBeaeHbl B npunoxeHnn A (pucyHok A.1).
1.4.2. lNogknioyeHne perne B CXeMy aBTOMATUKM MPOU3BOAUTCHA Yepe3 KOHTaKTHYHO
KONOAKY nepegHero npucoegmHeHnsa N KneMMHUK (npunoxexue b).

KOoHTakTbl BbIXOAHbIX perie KaHanoB BblBEEHbl Ha KOHTAKTHYIO KONOAKY, KOHTaKThbl
BbIxogHoro pene ABP - Ha KNeMMHUK.

Llenn koHTponupyemon cetn (Bxoag F), onepatmBHoro nutanHus (Bxog Uon), curHan
BHelwHero cbpoca (Bxog CBP) nogknoyarTca K CbeMHOM YacTu KIeMMHUKa Nog 3aXUMHbIe
BUHTbI. CbemMHass 4acTb KIeMMHMKa Mpu NoAcoeduvHeHuM K - pene  ukeupyetcs
HeBbINagarLWwUMnN BUHTaAMM.

MoagxknoyeHne BHELWHUX Lienen K pere npuseaeHo Ha pucyHkax A.2, A.3.

1.4.3. Bxog HanpsKeHusi KOHTPOSMPYEMOW CeTU rafbBaHUYEeCKU pasBs3aH oT
onepaTuBHOIO NUTaHUs pene.

B ucnonHenun YPY-3M-C-02 Bxoabl HanpsKeHUN KOHTporvpyemon ceTtu (Bxogbl F1 un
F2) ranbBaHM4eckn pasBs3aHbl Mexay cobon M OT BCEX BHELUHUX Lenen, NOAKMYaemMbiX K
pene. Kaxabln BXOA, KOHTPONMPYEMOU CEeTU OOIMKEH noakmnovaTbes K TH cBoen cekuumm.

1.4.4. OnepaTMBHOE HaNpsb>keHWe, He3aBUCUMO OT TOro, MEpPEMEHHOEe OHO WNn
NOCTOSIHHOE, MoJdaeTcs Ha OAHM W Te e knemmbl. [onApHOCTL noAaKn4YeHUus
NOCTOSIHHOIrO ONepaTUBHOIO HaNPsHKEHUA K perie He UMeeT 3HaUYeHUS.
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BHyTpeHHMEe UCTOYHNKM BTOPUYHOIO NMUTaHUS perie He NMEKOT rasibBaHNYEeCKON pa3Bs3Ku
C nogaBaeMbiM Ha pene onepaTtMBHbIM HanpsXXeHnem. BHyTpeHHue WUCTOYHWKM BTOPUYHOro
NMATAHUA WUMEKT EMKOCTHYIO CBS3b C [MOAKMIOYaeMbIM K pene KOHTYpOM 3a3eMIieHus
(nogasnsowme puUNbTPbl UMMYNBCHBIX MOMEX).

B pene Ha Bxoge onepaTUBHOrO NUTaHUS MMeeTCs (PUNbTP C E€MKOCTHOW CBA3bK C
NOAKMIOYEHHbIM K perne KOHTYpoM 3asemrieHus (nogasnswowme unbTpbl MPOAOSbHbLIX Y
nonepeYvHbIX NoMex).

1.4.5. lpn HencnpaBHOCTW pene unn nNpu OTCYTCTBUM OMepaTUBHOINO NUTaHUS pene
BblaaeTcs curHan «HeucnpaBHOCTb» (BbIxogHoe pene "HA").

BHEWHMM MOHTaXXOM Ha KOHTaKkTHOW KOModke pene MOXHO obecneynTb GroKMpoOBKY
cpabaTbiBaHNA KOHTaKTOB BbIXOAHbLIX perie KaHanoB (MnM KaHana) nNpu HanmuMymm curHana
"HeucnpasHocTb". [1puMepbl NpUMEHeHUs NpuBeLeHbl B NPUoXxeHnn B.

1.4.6. CvrHan "BHewHunn cbpoc" ana cbpoca Bcex cpaboTaHHbIX BbIXOAHbLIX pene
KaHanoB nogaeTcst Ha KoHTakTbl CBP 3aMblikaHMEM BHELUHUX "CyXuX KOHTaKToB". NocTossHHOEe
HanpsbkeHue (He 6onee 11 B) ansa onpoca HannuMsa 3amblkaHUA "CyXnX KOHTaKTOB" BblaaeTca
OT BHYTPEHHEro UCTOYHMKA pene, ranbBaHUYeCKN pa3BA3aHHOro OT BCEX OCTarbHbIX Lenen
pene. MNMpn 3aMblkaHUN CYXMX KOHTAKTOB 4epe3 HUX npoTekaeT Tok He Gonee 7,5 MA. lMpwu
CHATUM C pene KOHTPONUPYEMOW CeTU HarnpsbkeHue onpoca OTCYTCTBYeT, T.e. CUrHan
«BHewwHun cbpocy» He OencTByeT Ha pene.

ANCTaHUMOHHO MO KaHanam ynpasneHua curHan «BHewHun cbpoc» pormkeH
NPUHUMATBLCH Ha NPOMEXYTOYHOE perne, KOTOPOe CBOUMU «CYXMMU KOHTaKkTamuy» MOAKMHYEHO
K koHTakTam CBP pene.

CurHan «BHewHun cbpoc» MOXeT KUCronb3oBaTbCs OMCNETYEPOM MpPU  «3aBUCAHUN
4YaCTOTbI» AHEProCUCTEMBI.

AnckpeTHbIn curHan «BHewHnn cbpoc» MOXHO MCNoSb3oBaTh AS1s BNOKMPoBKM paboThl
pene no ynpasnslOWUM CUrHanam oT OpYyrMx YCTPOWCTB (3anpeT KOHTpOns 4acTtoTbl). Ha
BpemMs Hannuus curHana «BHewHun cbpoc» paboTa pene 6nokupyeTcs.

1.5. YcTtpouncTteo u pabota
1.5.1. O6wwunr npmHUMN paboTbl pene

dyHKUMOHarNbHasa cxemMa perie npmeegeHa Ha pucyHke A.4.

Pene coctonTt 13 cnegyowmx OCHOBHbIX Y3/10B:

- nnarta nctovHukos nutanusa (MAMM);

- nnata BbIxoAaHbIx pene (MPH);

- nnarta nHankaumm u ynpasnenus (MAYC).

NcnonHenne pene YPY-3M-C-02 wmeeT aBTOHOMHbIA Yy3€n aBTOMAaTMYECKOro
nepeknoyeHus (B coctaBe nnatbl [MPH). Y3en aBTOMaTMyeckoro nepeksniioyeHus BeaeT
HenpepbIBHbIN KOHTPOSTb 3HAYEHUST HanpPsXKeHUst OCHOBHOW KOHTponunpyemon cetun «F1» 1 npu
CHWXKEHUM €ero Hmxe MoporoBOro OCYLLECTBASET MepeknioyeHne pere Ha BXO4 pe3epBHOM
KOHTponupyemon cetn «F2». C Bbixoga y3na aBTOMAaTUYECKOrO  MNepekntioveHus
NOAOKITIOYEHHAs K pene KoOHTponmpyemas ceTb MOCTynaeT Ha y3en rarbBaHW4YeCcKon pasBs3Kku
nnatbl ICTOYHMKOB NUTaHMs. CBA3M y3na aBTOMaTUYECKOro NepPeKknioYeHnst ¢ Apyrmmun ysnamm
perne Ha pucyHke A.4 He NokasaHbl.

Pene He coaepXuUT perynmpoBOYHbIX 1 NOACTPOEYHbIX INIEMEHTOB.

Pene cogepXxuT Tpu He3aBUCUMbIX pene 4YacToTbl (kaHanbl 1, 2, 3) ¢ ycTaBKamMmun 4acToTbl
MW  BpeMeHu cpabaTbiBaHMA U perynupyemoro BO3BpaTa, YyCTaBkaMW  CKOPOCTU
CHWXXEHMS/NOBBILLEHNSA YacTOThl HA KaXOoOM KaHane.

dyHKUMOHaNbHasa cxeMa 0QHOro KaHana pesie npuBeaeHa Ha pUCYHKe 2.
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PucyHok 2 — ®yHKUMOHanNbHaa cxema KaHana pene

KoHTponupyemas cetb (F) saBnsietca o6wen ansa Bcex Tpex KaHanoB. 3HayeHue
4YaCTOTbl KOHTPONMUPYEMOW CETU HEeNPepbIBHO MHAOMUMPYETCA Ha gucnnee abcontoTHOWM
BENUYNHON B MOMEHT BbiBOAA U 06HOBNSAeTCA Kaxable 0,5 c.

Mpu oTCcyTCTBUU Ha BXOAE perie HanpsiKeHUs CeTU KOHTPONMPYEMOWM 4acToTbl Unu
npu 3Ha4YeHUU HanpsHkeHUs KoOHTponupyemown cetu Hxe 30 B (50 B) (ansa ucnonHeHus
YPY-3M-C-02 npn HanpspkeHUn KoOHTponupyemon cetu Ha Bxoge «F1» Huke 40 B (60 B) u
O[IHOBPEMEHHOM OTCYTCTBUW, Unn cHmxeHun Huxe 30 B (50 B), HanpsxeHnsa Ha Bxoae «F2»
pe3epBHON KOHTPONMMPYEMOM CETU), a Takke NMpPU BbiXxoAe TeKyLien 4acToTbl 3a AuanasoH
KOHTPONMpPYeMOM 30HbI Ha AUCNIIee MHAULMUPYIOTCA «KMUratoLme» Hysu.

O6wmnm ona Bcex Tpex KaHarnoB SBNSieTCs Takke curHan «BHewHun copoc», no aTomy
CUrHany Bce TpuW KaHana npuBogATCS B MCXOAHOE COCTOsiHME, a cpaboTaBluMe BbIXOAHblE
perne KaHanoB pa3MblkaldT CBOWM KOHTaKTbl, NpU 3TOM curHan "HeucnpaBHOCTL" He BblgaeTcs,
a Ha aucnnee NUHOULMPYKTCA «Mmuralowmey Hynu. KOHTponb 4YacToTbl BEAETCA C MOMEHTa
CHATUA curHana «BHewHunn cbpocy,

B ucxogHoe coctosiHue kaHanbl (1, 2, 3) MOXXHO NPUBECTU CHATMEM U MOCeayloLen
nogadven onepaTtMBHOrO NUTAHWUS pene, Uy HaxaTtnem kHornkn CBP Ha naHenu ynpasneHunsa u
nugukaumn. MNpun aTom BblgaeTca curHan «HeuncnpaBHocTb». Ha Bpemsi HaxkaTus kHornku CBP
CBeTUTCA KpacHbIM LBeTom uHaukaTop BKIl, apyras mHaukaumsa Ha naHenu ynpaeneHus u
NHOWKaLWMN OTCYTCTBYET.

B npouecce paboTtbl cBeToaMogHasi MHOuKauMs KaHamoB «1», «2», «3» Ha naHenu
yrnpasfeHnsa 1 nHaukaumm otobpaxaeT COCTOSHUE KaXaoro KaHana (3axsaTt yCTaBKM 4acToThl
ero cpabatbiBaHuss unuM Bo3BpaTa - 3efieHbIM LBETOM Ha nepuos YCTaBKM BpeMEeHW,
cpabaTtbiBaHMe BbIXOAHOrO pefe KaHama - KpacHbiM LUBeTOM). A npu NpocMoTpe unn
pefakTMpOBaHMU MHOMUMPYET HasHavyeHue COOTBETCTBYHLWEN ycTaBku cornacHo 1.5.4, 1.5.5
HacToswero P3.

CBeueHne 3eneHbiM uBeTOM uHaukaTopa BKJIT Ha y3ne wHoukaumm pene
CBMAETENbCTBYET O HaNu4mMn (Nnogadve) onepaTtMBHOIO NUTAHUS pene, CBEYEHNEe ero KpacHbIM
LUBETOM — O Bblgaye pene curHana HeucrnpaBHOCTU «HeuncnpaBHOCTLY (BbixogHoe pene «HW»
3aMblKaeT CBOWM KOHTaKThbl). YCrnoBus Bbldayn curHana «HeucnpaBHOCTb» npuBeneHbl B 1.2
HacToswero P3.

B MOMEHT nogadun u CHATUA oOnepaTMBHOrO nuTaHus pene wuHaukatop BKII
KpaTKOBPEMEHHO CBETUTCS KpacHbIM LIBETOM, CUTHANM3nMpysa o HopMarnbsHown paboTe pene.

Mpn nogaye Ha pene onepaTUBHOIrO NUTaAHUA (HanMyne KOHTPONMPYEMOro HanpsXXeHUs
obs3aTenbHO), UM nocne HaxaTtus U oTnyckaHust kHomkun CBP Ha naHenu ynpaBneHusa u
MHOMKaUMM, CBETOAMOA KaHana, Ha KoTopoM 3agaHbl oyHkumna AYP1 ¢ BCCH, unn dyHkums
koHTponsa CCH, nnn dyHkums koHTpona CIMY BbigaeT B TeveHne 10 ¢ nHankauuo 3agaHHON
Ha 9TOM KaHane (yHKUMM — AOBOMHOM 3eneHbld npobneck, KpacHO-3eneHbi npobneck,
3eeHo-KpacHbIN Npobrieck COOTBETCTBEHHO (€CNMN KaHan B AaHHbIN MOMEHT He HaxoauTCs B
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COCTOSIHUM 3axBaTa Uy oTpaboTkn ycTaBku YacToThl). [pu 3agaHun dyHkuun AYP nnn YATB
NHAMKaLUUW BbINONMHAEMON DYHKUMK HET. YCnoBusa 3adaHnsa yHKUMM yCTaBkamn U MHanKaums
cBeToAMOda KaHana, B 3aBMCMMOCTM OT 3afaHHOMW Ha KaHane yHKuun, npuBefeHbl B

Tabnuue 5.

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

YcTaBka NHankauunsa sagaHHOW pyHKLMK
Beinontsaemas ceeTtoanonom kaHana (1, 2, 3)
yHKUMA 4YacToTbl | BPEMEHU | CKOPOCTMU Ha NaHenu ynpaeneHns
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 [1BonHOM 3eneHbI Npobrieck
yeTblipexabl B TedeHue 10 ¢ nocne
BKITHOYEHMA unn HaxkaTtus kHonkn CBP
KoHTpons CCH fc =fB |[tc=20,1c L>0 KpacHo-3eneHbii npobneck
yeTblpexabl B TedeHne 10 ¢ nocne
BKITHOMEHUA UK HaxkaTua kHonkn CBP
KoHTponbe CINYy fc >fB |[tc=20,1c L>0 3eneHo-KpacHbIn npobneck
yeTblipexabl B TedeHne 10 ¢ nocne
BKITHOMEHMA Unn HaxkaTtus kHonkn CBP

MpumeyaHus

1 YcTaBkM no 4actoTe 3agatotca B U, MO BpeMeHW - cekyHaax, Mo CKOpPOCTU
CHUXeHus/nosblweHna YactoTel — [u/c. Hynesas yctaska no ckopoctu (L=0,00) 6nokupyet
3agaHune dyHkumi kaHana A4P1 ¢ BCCY, CCY, CINY

2 BHUMAHUE: Ha He3apeACTBOBaHHOM KaHane perie Heobxoaumo 3apaTtb NoOyro
byHKLMIO CO 3HAYEeHUSAMM YCTaBOK B AManasoHax, yKkasaHHbIX B 1.2.1 HacToswero PJ.
PekomeHayeTca 3agaBaTb 3HA4YeHUs YCTaABOK, KOTOpble He MpuBOAAT K cpabaTbiBaHMIO
BbIXOAHbIX pene KaHana.

1.5.2. MNpuHUKMN ynpaBneHnsa u nHaukauum pene

PasmelleHne anemMeHTOB ynpaBfieHUs U UMHOMKaUMW Ha naHenu pene npuBefeHbl Ha
pucyHke A.5.

3agaHue NOCTOSAHHOIO MM UMMYNbLCHOIO pexumMa paboTbl BbIXOAHbLIX perne kaHanos (1,
2, 3), NpoCcMOTp, 3adaHMe W pedakTMpoBaHWE YCTaBOK 4acTOTbl, BPEMEHM W CKOPOCTU
OCYLLECTBNAETCA 3feMeHTaMu ynpasfieHUsi, PacrofioKeHHbIMU Ha MaHenu ynpasfeHnsa u
NHOVKauuu pene.

MaHenb ynpaBneHus n nHankauum HaxoauTcsa nog npo3payvyHon CbeMHOW KpbIWKoW. [pu
CHATOW KPbILIKE KHOMKM «1», «2», «3» ANng NpoCMOTpa YCTaBOK, KHOMKM «>», «+», CBP ans
3ajaHna ycTaBOK M pexuma paboTbl penie OTKpbITbl Ans AOCTyrna K HUM nepcoHany,
nmeroLemMy Ha 310 npaso. CbeMHas Kpbllika UMeeT MeCcTo Afis NoMbupoBaHus.

KHonkn «1», «2», «3» npegHasHadyeHbl ONA MNpOCMOTpa Ha gucnnee wunuv 3agaHus
YCTaBOK 4acCTOTbl, BPEMEHM U CKOPOCTU TPEX He3aBUCUMbIX kaHanoB (1, 2, 3,
COOTBETCTBEHHO).

KHonkn «>», «+», CBP npegHasHayeHbl ONA 3afjaHus U pedakTMpOBaHWsl yCTaBOK
4acTOTbl, BPEMEHUN M CKOPOCTU KaXOO0ro KaHana, 3ajaHusi pexunma BbINoSIHEHMST YCTaBOK pene
(MMNYNbCHOrO NN HENPEPBLIBHOIO).

KHonka CBP Takke cnyXuT ang yCTaHOBKW pefie B UCXO4HOE COCTOsIHME (nepeBoj pene
B pabouunn pexum).

B ncnonHennn YPY-3M-C-02 ons 3agaHnsa yCTaBOK HUXKHUX 3HAYEHUN KOHTPONUPYEMbIX
HanpsbkeHun Ha Bxoaax «F1», «F2» npegHasHayeHbl nepeknovatenm «F1», «F2».

Mpn pabote pene pgucnnen naHenu ynpaeBneHUss W wHaukaumm obecneymBaeT
NHOMKALMIO TeKyLen KOHTPONMPYeMOomn 4acToTbl U 3aaHHOrO pexuma BbINONTHEHUST YCTaBOK.
PeXXum BbINONTHEHMA YCTaBOK 3ajaeTCA O4HOBPEMEHHO AN BCeX TpeX KaHarnoB pene.
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1.5.3. Aucnnen naHenu ynpaBneHns u HanKauuu
HasHayeHve nHguumpyemMbix 3HaAKOB Ha aucnnee npuBegeHo Ha pUcyHke 3.

1,2,4,6 - undpoBOe 3HAYEHNE YACTOTbI UM BPEMEHM
3 - NPU3HAaK YacTOoTbl, NPU 3TOM:
- Ha mecTax 1, 2 — gpecaTtkn n eguHnlbl u;
- Ha mecTax 4, 6 — gecaTble u coTble gonu u.
5 - NPU3HaK ycTaBKn No BpEMEHW, Npu 3TOM:
- Ha MecTax 1, 2, 4 — COTHU, AECATKN N €ANHWNLbI CEKYHL,;
- Ha MecTe 6 — fgecsaTble 0N CEeKyHAbI.

7 - NMPU3HaK MMMYNbCHOro pexuma paboTbl pene
YcTaBka no CKOPOCTU:
1 - cumBOnN nNpusHaka yctaBsku ckopoctn "L";

2, 4 - pecatkn u eguHnubl Mu/c;
6 - pecartble gponu Mu/c.

PucyHok 3 - HazHayeHune 3HakoB Ha gucnnee

Mpn wvHOMKaAUUMM yCTaBOK Y4acTOTbl, BPEMEHW, CKOPOCTU OAWH U3 pa3psaoB
NHONUMPYEMON BenNuuuHbl muraeT. Murawowaa uuigpa oO3HavaeT, YTO Ha I3TOM paspsage
HaxoaMTCa Mapkep, U uudpy 9TOro paspsga MOXHO KOppekTUpoBaTb Af1s1 U3MEHEeHUs
BENUYMNHBI YyCTaBkn. CHATUE Mapkepa (MUraHnsa) NPOUCXOaUT TONbKO NPU MHAMKALUK TEKYLLEN
KOHTPOSIMPYEMOM YaCTOThl.

1.5.4. lNpocmoTp yCcTaBoOK

[Ana pene ob6si3atenbHbIM YyCSIOBMEM MPOCMOTPa M 3aAaHUA YCTaBOK, 3aAaHusA
pexunma paboTbl BbIXOAHbIX pene ABMAETCA Hanuuue OonepaTuBHONO HaMpPsXXeHus wm
Hanps>XeHUsi KOHTPOJNIMPYEeMOM CeTH.

MpocmoTp ycTaBOK He BNUSieT Ha BbINOJSIHEHME KaHanamm 3agaHHbIX PYHKUUNA, T.€.
npy MPOCMOTPE YCTaBOK BCE YCTaBKM Y4acTOTbl, BPEMEHW, CKOPOCTW, 3afaHHble paHee,
oTpabaTtbiBalOTCA KaXKabiM KaHanom.

lMepexon B pexum NpPoOCMOTpa YCTaBOK MPOUCXOAUT MPU KPaTKOBPEMEHHOM HaXaTuu
OAHOM M3 KHOMOK «1», «2» unn «3», Npu 3TOM CBeTOoAMOLHAA WHAMKALMSA COCTOSIHUA BCEX
Tpex KaHanoB 610KMpyeTCsa U NepexoguT B COCTOAHNE UHOMKALMN NPOCMOTPa YCTaBOK O4HOro
BbIGpaHHOro kaHana.

Mo nepBOMYy HaXaTUKO KHOMKM KaHana Ha gucnnen BMEeCTO WHOMKaAUMU 3Ha4vyeHust
KOHTPONMPYEMOW  TeKylleln 4acToTbl BbIBOAUTCA  3HA4YeHWe  YCTaBKM  4acToThbl
cpabaTbiBaHMA kaHana 1, 2 unn 3 (HoMep KaHana CooTBETCTBYET HOMEPY HaXXaTOW KHOMKW).
Mpn aTom cBeTOAMO BbIOPAHHOrO KaHana CBeTUTCSA KPpaCHbIM LBETOM.

BTopoe HaxaTtue 3TOM Xe KHOMKU BbIBOAUT Ha AUCNNEN 3HAYeHMe YCTaBKU BpeMeHMU
cpabatbiBaHUsA JaHHOro kaHana. [lpy 3TOM COOTBETCTBYIOLINN AAHHOMY KaHany cBeToauon
CBeTUTCH 3eJIeHbIM LBETOM.

TpeTbe HaxaTue 3TOW XXe KHOMKM BbIBOAMUT Ha OUCMIEN 3HaYeHUe YCTaBKU 4acToTbl
perynupyemMoro Bo3Bparta AaHHOro kaHamna, npyM 9TOM COOTBETCTBYIOLLUMA AAHHOMY KaHany
CBETOANOL MUraeT KpacHbIM LIBETOM.

YeTBepTOoe HaxaTue O3TOM XXe KHOMKM BbIBOOUT Ha [OUCNSen 3HavyeHue YCTaBKU
BpeMeHU Bo3BpaTa [aHHOro KaHana, npu 3TOM COOTBETCTBYHOLLMA CBETOAMOA KaHana
MUraeT 3ef1eHbIM LBETOM.
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MAaToe HaxaTune 3TOW Xe KHOMKM BbIBOAUT Ha AUCNIEN 3HaYeHMe YCTaBKU CKOPOCTMH,
npy 3TOM COOTBETCTBYIOLIMN [aHHOMY KaHany CBETOAMOL YYalleHHO MuraeT KpaCHbIM
LBETOM.

LlecTtoe HaxaTue OSTOM >Xe€ KHOMKW BbIBOOWUT Ha AuUCNSen 3HayeHUe YacToTbl
KOHTPONIMPYEeMOM CeTU, a CBETOAMOOHAA WHOMKauua oToOpaxaeT Tekyliee COCTOsiHMe
kaHanoB. Ecnun kaHan B faHHbIN MOMEHT HE HAaXOAUTCSA B COCTOSIHMM 3axBaTta UM OTpaboTKK
yCTaBKW 4acTOTbl, TO CBETOAMNOA KaHana B TedeHne npnbnuantensHo 10 ¢ BblgaeT MHAMKAUMIO
3aaHHON Ha HeM (pyHKuMK (Tabnuua 5).

Mpun npocmoTpe ycTaBOK Hafo MPOMTU MOSIHbLIA LUK NPOCMaTPMBaEMOro KaHana,
T.€. BbINTU HA UHAUKALUIO 3HAYEHUSA YaCTOTbl KOHTPOJNIMPYEeMOM CeTH.

MpepBaTb NPOCMOTP YCTaBOK KaHana MOXHO KpaTKOBPEMEHHbIM HaxaTtnem (Bbl6Gopom)
KHOMKM Opyroro kaHana. lMpn aToM Ha4yHeTCcs NMPOCMOTP YCTABOK HOBOrO KaHana (HayuHas ¢
yCTaBKM 4acToTbl cpabaTbiBaHMs). HO mpocmoTp ycTaBOK Hago obsA3aTenbHO 3aBepLunTb
BbIXO4OM Ha UHAMKALMIO 3HAYEHUS YaCTOTbl KOHTPONMPYEMOW CETMW.

1.5.5. 3agaHue yctaBokK

Mpn HeobXxogMMOCTM WM3MEHUTb 3HaYeHue YCTABOK 4acTOTbl, BPEMEHW, CKOPOCTU
CHWXXEHMS/NOBBILLEHNSA YacTOTbl, KOPPEKLUMIO 3HAYEHMI HEOBXOAMMO NPOBOAMTL CO CTapLUEero
paspsifa nooyepeaHo crneea Hanpaeo (anemeHTol 1, 2, 4, 6 gucnnes).

Ana namMeHeHnsa 3HaYeHUs yCTaBkM HeobXOOUMO HaXaTb KHOMKY COOTBETCTBYIOLLErO
kaHana («1», «2» wnnn «3»). lNocnegoBaTenbHO HaXuMasd Ha OaHHbIE KHOMKW, Kak npu
NPOCMOTPEe 3HayYeHun YCTaBoOK, HeObXOAMMO OCTaHOBUTLCSA Ha TOW YCTaBKe, 3HaYeHue
KOTOpon TpebyeT KoppeKLuuu.

lMocne BbiBoga Ha gucnnen TpebyeMon ycTaBkM KpaTKOBPEMEHHbLIM HaXXaTWUeM KHOIMKU
«>» yCTaHOBUTE Kypcop (murawowas umdpa) Ha umdpe paspsiga, 3Ha4YeHMe KOTOPOro Haao
namMeHnTb. llepemelteHne Kypcopa MpoOUCXOAUT MPU KaKOOM HaXaTun KHOMKU «>» crieBa
HanpaBoO B CTOPOHY MnajLlnx pas3psgoB A0 nocrneaHen undpbl (3NemMeHT 6 akpaHa gucnnes),
a 3aTteM nepexoauT Ha cTapLlumin paspsag (anemeHT 1 akpaHa gucnnes).

[Mocne ycTaHOBKM Kypcopa Ha HY)XHOM paspsge KpaTKOBPEMEHHbBIM HaXaTWeM KHOTMKW
«+» HeobxogMmo ycTaHOBUTH TpebyemMoe 3HayeHue OaHHOro paspsiga ycraBku. 3ameHeHue
3HayeHus paspsga YCTaBKM NpoumcxoauT Ha +1 MO KaXaoMy HaXaTUH KHOMKM «+» (no
Bo3pacTtatowen): 0, 1, 2,..., 9, 0. lNoaTtomy, ecnu 3HayeHne paspsga HOBOW YCTaBKM MeHbLUE
paHee 3alaHHOW, TO nocriegoBaTesibHbIM HaXXaTUeM KHOMKU «+» Hago AOBECTU ee 3HayeHue
0o «9», 3atem, yepes «0», 4o TpebyemMoro 3HadeHus. [locne Kaxgoro HakaTusl KHOMKU «+»
HeobxoaumMo ybeauTbCsi B UBMEHEHUN KOPPEKTUPYEMOW undpbl (Murarowmin paspsg), T.K.
nocrne KaXaoro HaxkaTusi KHOMKN oTobpaxaemoe 3HavyeHe BeNUYMHbI yCTaBKkU aBTOMaTUYECKM
3anncbiBaeTCs B SHEProOHE3aBNCUMYIO NaMATb pene.

YcTaHoBMB TakuM 06pas3oM 3HaYeHWe MepBOro CTapllero KoppekTupyemoro paspsiga
yCTaBKW1, HEOOXOAMMO MEPENTU KYPCOPOM Ha CReaylolmnin N3MeHsieMbli pas3psg YCTaBKUA U
NPOU3BECTU KOPPEKLMIO ero 3HayeHus. [lepexogs KypCoOpoM creBa HanpaBo K KaXgomy
N3MEHSIEMOMY pa3psay, Y NPOM3BOASA KOPPEKUMIO UX 3HAYEHNIN, yCTaHaBnmBaeTcsa Tpebyemoe
3HayYeHune yCTaBKu.

NMocne pepakTMpoBaHUA MOCMEAHEN YCTaBKM KaHana HeobxoaMmo KpaTKOBPEMEHHO
HaxaTb KHonky CBP Ha naHenu ynpasneHusa n nHankauun ana ukcaumm KaHanom HoOBbIX
3Ha4YeHUM YCTaBOK WU nepeBoAda pene B paboymu pexum, npu 3TOM Ha Aucnnee
MHOMUMPYETCA 3HaYeHWe 4acToTbl KOHTPONMUpyemou ceTu, a CBeToamogHas WHAuKauus
oTobpaxaeT cocTtosiHne kaHanos 1, 2, 3. Nocne 4yero NPOCMOTPOM 3Ha4Y€HUM YCTaBOK
y6eauTbCA B NpaBUNIbHOM UX 3a4aHUM.

Ecnn nocne pefaktupoBaHusi yCTaBOK opmupyeTcss curHan «HencnpaBHOCTbY»
(vHomkaTop BKJ1 cBetutCA KpacHbIM LUBETOM) W Ha pfgucnnee oTtobpaxaetca Koa
HeucrnpaBHOCTN - «9XXY», TO 9TO O3HaA4aeT, YTO ObINO 3a4aHO HEKOPPEKTHOE 3HaYeHue
yCTaBkM NO 4acToTe cpabaTbiBaHMs unM BO3Bpata OOHOMo U3 kaHanoB. Mecto owwnbkm
yKa3blBaeTCH B KOAE HEUCMPABHOCTH, rae:

- «9» - Npu3HaK aBapuNHOro coobLLeHus:;
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- «XX» - kof owunbKM 3agaHusa ycTtaBkM 4actoTbl. «01» - 3HaYeHMe yCTaBKM 4acToTbl
cpabaTbiBaHusa MeHbLue 35,00 Iy (ana ncnonHeHna YPY-3M-C-02 — meHbLie 19,00 ML), «02»
- 3HayeHVe ycTaBKM 4acTOTbl perynupyemoro BosspaTta MmeHbwe 35,00 Iy (ans wcnonHeHus
YPY-3M-C-02 — meHbLie 19,00 Mu);

- «Y» - HOMep KaHana, B KOTOPOM YCTaHOBJIEHO HEKOPPEKTHOE 3HAYeHWe YCTaBKW MO
yacToTe.

Ansa cHatua curHana «HeucnpaBHOCTbY HEOBXOAMMO YCTAaHOBUTbL KOPPEKTHOE 3Ha4eHue
yCTaBKM 4acToTbl cpabaTtbiBaHMs UM BO3BpaTta, B [Mana3oHe YyCTaBOK YacTOTbl COrfiacHo
1.2.1 HacTosdwero P3.

Ecnn npu pegaktupoBaHum (M NPOCMOTPE) YCTABOK OL4HOrO M3 KaHarnoB HaXaTb KHOMKY
ApYyroro KaHana, TOo Ha pgucnnen 6yaeT BbiBEOEHO 3HAYeHWe NepBOM YCTaBKM BHOBb
BbIOpaHHOro KaHarna - yCTaBKkun 4acToTbl cpabaTbiBaHNA.

TpeboBaHWs K 3HAYEHNSIM YCTaBOK YaCTOTbl, BDEMEHW, CKOPOCTU ANA 3agaHnsa yHKLUNN,
BbIMOSIHAEMOW KaHanamu pene, npuseneHsl B Tabnuue 5.

1.5.6. 3agaHne pexrma BbINONIHEHUS YCTaBOK

CyuwiecTByeT ABa pexuma BbINOMHEHNS YCTaBOK KaHanamm pene.

MepBbii peXxumMm — HenpepbiBHbIK. [lpn cpabaTbiBaHUMM nOOOro BbLIXOOHOIO pene
KaHana ero KOHTaKTbl YAEpXMBaKTCA B 3aMKHYTOM COCTOSAHMW OO MOMEHTa OTpaboTku
yCTaBKM 4acTOTbl W BpPEMEHU perynupyemoro BO3BpaTta [AaHHOrO KaHamna, npu 3ToMm
COOTBETCTBYKOLLMA KaHany CBeTO4MO4 CBETUTCHA KpacHbiM LBeToM. [lpy oTpaboTke ycTaBku
BpeMeHM Bo3BpaTa COOTBETCTBYIOLIMW KaHany CBEeTOAMO4 CBETUTCA 3efieHbIM LBETOM, a
nocre oTrnyCKaHUsl KOHTaKTOB BbIXOAHOIO perie kaHana - He CBETUTCS.

Btopon pexum — wuMnynbCHbIW. KOHTakTbl cpaboTaBliero BbIXOAHOrO pere
yaepxuBarTcsa B CpabOTaHHOM COCTOSHUW TONbKO B TeYeHue NATM cekyHa. Ho ecnun B
TeyeHue aTUX NATU cekyHA Obina oTpaboTaHa ycTaBka BO3BpaTa Mo 4acToTe U BPEMEHU, TO
KOHTaKTbl BbIXOAHOIO perie oTnyckakwTcs no oTpaboTke ycTaBku Bo3Bparta. [1pn BbINONHEHUM
nobbIX QyHKUMA 00 OTpaboTKM YCTaBOK BO3BpaTa MO 4YacToTe W BPEMEHU MNOBTOpPHas
oTpaboTka ycTaBOK No YacToTe 1 BpeMeHU cpabaTbiBaHUsA 3abrokMpoBaHa.

B oTnnume OT HenpepbiBHOMO pexmnma paboTbl, B  MMMNYMbCHOM  pexume
COOTBETCTBYHOLUME CBETOAMOALI NPpK cpabaTbiBaHUN BLIXOAHbLIX perie NPoAOSKalT CBETUTLCA
3ereHbIM LUBETOM B TeyeHue BpeMeHu yaepxaHusa pene B cpaboTaHHOM cocTosiHuu. locne
OTMYCKaHUS KOHTAKTOB BbIXOAHbIX pene COOTBETCTBYHOLLME CBETOAMOAbLI FACHYT.

PeXumMm BbINONMHEHUs1 YCTaBOK 3afaeTcA OAHOBPEMEHHO Ansi Bcex Tpex
He3aBUCUMBbIX KaHaroB perne.

HenpepbiBHbIN peXXuM 3a4aeTcsi OAHOBPEMEHHbLIM HaxaTnemM kKHornok CBP un «+». 3atem
kHonka CBP oTnyckaeTcs, a KHOMKa «+» ele yOepXMBaeTCA B TeYeHMe OOHOW CEeKyHAbl, a
noToM oTnyckaeTcd. [Mpn3HakoM 3a4aHHOrO HeMnpepbLIBHOMO peXxmnma sBhsieTCA OTCyTCTBUE
TOYKN MHAMKALMKN 32 YETBEPTBIM MHANLMPYEMbBIM LMPOBLIM 3HAKOM AUCTIIES.

MnNynbCHbIN pexnm 3agaeTcd OAHOBPEMEHHbIM Haxatmem kHornok CBP n «>». 3atem
kHonka CBP oTnyckaeTcs, a KHoMKa «>» ele YOEepXMBaAeTCA B T€YEeHMe OOHOW CEeKyHAbl, a
3aTteMm oTnyckaetcs. [Mpu3HakoM 3a4aHHOrO MMMNYMbCHOMO pexuma SABNAeTcss NOCTOAHHAs
MHOMKAUMS TOYKM 3a 4YeTBEPTbIM  UMAPOBLIM  MHAULMPYEMBLIM  3HAKOM  Oucnnes.
KpaTkoBpeMeHHO HaxaTb KHomnky CBP 1 nocrne oTnyckaHusi KHOMKWU ybeamTbCa B HanmMyuu
9TOW TOYKM NPU NHOUKALMW 3HAYEHUS TEKYLLIEN YaCTOThI.

Kak npu HenpepbiBHOM, Tak U NpPU UMMYSIbCHOM pPEeXMMax BbIMNOSIHEHNA YCTaBOK AN
obecneveHuns ycnosun cpabaTbiBaHUA BbIXOAHbLIX pene Heobxoaumo B 06s3aTenbHOM
nopsiake 3agaBaTb YCTaBKM YaCTOTbl U BPEMEHW pPerynmpyemoro Bo3sparTa.

1.6. Anroputmbl paboThbl
1.6.1. Anroputm paboTbl Npu BbINOSIHEHMU PYHKLMK AYP
Anroputm oTpaboTKn yCTaBOK Npw BbINOMHEHUN KaHanoMm perne gyHkumm AYP noctpoeH
no crnegywwemy NpuHUUNY: He oTpabaTbiBaeTcsl anropuTM yCTaBkM BO3BpaTa BbIXOAHOMO
perne kaHana, ecnv 4o 3Toro He otpaboTtaH anroputm yctaBkm AYP no cpabaTbiBaHUIO 3TOro
Xe pene kaHana.
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Mpn nocTtynneHun KOHTpoONMpyemom 4actoTbl «F» B y3en ynpaBreHus OHa
CpaBHMBAETCA C ycTaBkaMu 4YactoTbl cpabaTbiBaHusa (fc) kaxpgoro ua Ttpex (1, 2, 3)
He3aBUCUMBbIX KaHaroB.

Ecnu 3HayeHMe KOHTPONMpPYeMOM YacTOTbl PaBHO WM MEHbLUEe 3aJaHHOW YCTaBKW
4YacToTbl cpabaTbiBaHNSA NPOUCXOAUT 3axBaT YCTaBKW: 3anyCKaeTcsl TalMep YyCTaBKN BPEMEHU
cpabaTtbiBaHNA COOTBETCTBYIOLLEro KaHana, U Ha y3ne wuHaukaumm pene 6yaeT CBETUTbCS
3erieHbIM LBETOM CBETOAMO[ COOTBETCTBYHLWeEro kaHana (1, 2, unu 3), MHAMUMpys 3axsar
yCTaBKM.

Ecnn BpemMsa CHWXEHHOM KOHTPONMPYEMOW 4YacToTbl paBHO wunu 6Gonblue yCTaBKu
BpeMeHn cpabatbiBaHus (tc # 0), TOT e cBeToauon kaHana HavyvMHaeT CBETUTbCS KpacCHbIM
LiIBETOM, NOCKOSIbKY cpabaTbiBaeT COOTBETCTBYIOLLEE BbIXOOQHOE pene, 3amblkasi HOpMarbHO-
pa3oMkHyTble (H.P.) koHTakTbl. CpaboTaBlwui KaHanm nepexoamT B PEXUM  OXUOaHus
NOBbILLEHMS YacTOThl 10 YCTAaBKM YacTOTbl BO3BpaTa.

Ecnn BpemMa CHWXEHHOM KOHTPOSIMPYEMOM YacTOTbl MeHbLle YCTaBKM BpPEMEHMU
cpabaTtbiBaHNA pene (YacTtoTa 3a BpeMs YCTaBKuU BpeMeHu cpabaTbiBaHMSA NOBbICUNACh Bbllle
yCTaBKM 4acTOTbl cpabaTbiBaHUSA), TO CBETOAMOL NepecTaeT CBETUTbCHA 3erieHbIM LBETOM, U
pene nepexoaut B WCXOAHOE COCTOsiHME TFOTOBHOCTM K paboTe (OXuagaHue CHUKEHWUS
KOHTPOSIMPYEMOW YacCTOThl).

Mpn NOBbIWEHUN KOHTPONMMPYEMOM YacTOTbl OO WIM Bblle 3HAYEeHUS1 YCTaBKM YacTOThbl
Bo3Bpara (fB), 3anyckaetcsa Tanmep yctaBkum BpeMeHun Bo3Bpara (iB # 0). CBeTognoa kaHana
Ha4YMHaeT CBETUTbLCS 3efeHbIM LBETOM, MHANLMPYS PeXnM 3axsaTa YacToTbl Bo3BpaTa.

Ecnn BpemMsa NOBLILWEHHON  KOHTPONMMPYEMOW 4acTOTbl paBHO WMNM 6Gonblle yCTaBKu
BpeMeHn Bo3BpaTa (iB), TO cBedyeHne cBeToauoda, COOTBETCTBYIOLLEro AAaHHOMY KaHany,
npekpawjaeTcs, T.K. BbIXOAHOE pene BO3BpallaeTcs B UCXOOQHOE COCTOSIHME, pa3Mblkasi CBOU
KOHTaKTbl.

Ecnv Bpems NOBbILLEHHOW KOHTPOSIMPYEMOW 4acTOTbl  MEHblLUEe BEIMYUHbI YCTaBKK
BpemMeHu BoO3BpaTa (KOHTporvpyemMas 4yactoTa OnsTb MOHU3UMACb HWXKEe YCTaBKM 4acToThbl
BO3BpaTa), TO COOTBETCTBYIOLLEE BbIXOAHOE perie He BO3BpaLLaeTCs B UCXOAHOE COCTOSIHUE,
ocTaBadACb B cpaboTaHHOM COCTOSIHUM, OXMOAHUS MOBbILEHUS 4acToTbl (NPU HenpepbiIBHOM
pexume BbINOMHEHWS YCTaBOK CBETOAMO/ KaHana npogosikaeT CBETUTLCSA KPaCHbIM LIBETOM).

Anarpamma paboTbl KaHana npu BbINOAHEHUN OyHKUMKM AYP B HenpepbiBHOM pexume
BbIMNOSTHEHNS YCTABOK NpeACTaBreHa Ha pucyHke A.6.

B wumMnynbCHOM pexume BbIMOMHEHNA YCTaBOK BbIXOAHOE pene YyaepXuBaeTcd B
CcpaboTaHHOM COCTOSIHMM TOSIbKO B TEYEHWEe NATU CEeKyHA, M CBEeToAMon KaHana npuv 9ToM
CBETUTCA 3ereHbIM LBEeTOM. Yepes naTb CeKyH BbIXOAHOE perie pa3MblKaeT CBOM KOHTaKThbI, U
CBETOAMOA COOTBETCTBYHLLEro KaHana nepecrtaeTr CBeTUTbCA. Ecnn B TeyeHue aTux natu
CeKyHp bbinia oTpaboTaHa ycTaBka BO3BpaTa MO YacToTe U BPpeMEHWU, TO KOHTaKTbl BbIXOLHOIO
pene oTnyckalTca no oTpaboTke ycTaBku BO3BpaTa.

1.6.2. Anroputm paboTbl Npu BbINONHEHUM PyHKLUUK HATB

Anroputm paboTbl kaHana pene npu BbiNonHeHun dyHkuum YAIB aHanorndeH
anroputMy ero paboTtbl Npu BbiNOAHEHUN PyHKUMK AYP, Tonbko nHaukaums n cpabatsiBaHme
BbIXOOHbIX pene kaHanoB (1, 2, 3) OTHOCATCA K MOBbLILEHWIO KOHTPONIMPYEMOW 4YacToTbl A0
BENNYMHbLI YCTaBKn YacToTbl cpabatbiBaHus (fc), a He K NOHWXKeHUIo, Kak B criydae AYP.

Ycnosuem otpaboTkm yctaBok Yactotel YAINB gaBngetca Hanuume npensapuTesibHOro
CHWXXEHUSI 4aCcTOTbl HUXKE YCTaBKM YacTOTbl BO3BpaTa. OTO UCKNoYaeT cpabaTtbiBaHWe perne
npy HanUunMm CcTabunbHOM 4YacTOTbl paBHOW MNKU Bornblle yCTaBkM 4acTOTbl cpabaTbiBaHUS
YAIB, ecnn yactoTa He NOHWXxanacb 0O (UNM MeHbLUE) yCTaBKM 4YacToTbl Bo3Bpata YAIB
(6e3 ydyeTa ycTaBkM BpeMeHM Bo3BpaTa). TOMbKO MpU  HaMUYUU  CHUXKEHUSA 4YacToThbl
KOHTPONMPYEMON CeTU OO0 UMM HWXe yCTaBku YacToTbl Bo3BpaTa (fB) YAIB, kotopas 6ynet
3aHeceHa B nNamATb [JaHHOrO KaHana pene, npousongeTr oTpaboTka nNpu MOBbILWEHUN
KOHTPONMPYEMOWN 4acToTbl A0 BEMUYMHbI YCTaBkn 4acTtoTbl cpabatbiBaHua YAIB B TeueHune
yCTaBKMN BpeMeHU cpabaTbiBaHUs (3aMKHYTCS KOHTaKTbl BbIXOQHOMO perne).

Ycnosuem OTnycKkaHUsS BbIXOQHOIO perne SIBMSIeTCA CHUXEHWE KOHTPONMpyeMOn 4acToThl
00 3ajaHHOW ycTaBkm 4vactoTbl Bo3BpaTa YAIB B TeyeHue ycTtaBknm BpemMeHW BO3BpaTa
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(cBeTOoOMOa KaHana Ha BpeMs 3axBaTa YCTaBKM 4acTOTbl BO3BpaTta CBETUTCH 3efeHbIM
uBeToMm). Ecnu Bpems CHWXEHHOW KOHTPONMPYEeMOM 4acTOTbl MEHbLUe BENUYMHbI YCTaBKu
BpeMeHu Bo3BpaTta (KOHTponMpyemMasi 4actoTa OndTb MOBbICUSIAChb Bbille YCTaBKW 4acTOThbl
BO3BpaTa), TO COOTBETCTBYIOLLEE BbIXOAHOE perne He BO3BpaLLlaeTCs B UCXOOHOE COCTOSIHWE,
ocTaBasicb B cpaboTaHHOM COCTOSIHUWM, OXWOAHUSA MOHMXKEHUS YacTOTbl (MPU HENpepbIBHOM
pexume BbINOMHEHWS YCTaBOK CBETOAMO/ KaHana npogoshkaeT CBETUTLCSA KPaCHbIM LIBETOM).

Anarpamma paboTbl kaHana npu BbiNonHeHMM yHKummn YAMB B HeNpepbIBHOM pexume
BbIMNOJSTHEHNSA YCTABOK NpeACcTaBrneHa Ha pucyHke A.7.

B wumMnynbCHOM pexume BbIMOMHEHNA YCTaBOK BbIXOAHOE pene YyaepXuBaeTca B
cpaboTaHHOM COCTOSIHUM TOMBbKO B TeYeHue NATU ceKkyHA. Ecnn B TeyeHne aTux nATn CekyHg
Gbina oTpaboTaHa ycTaBka BO3BpaTa Mo 4YacToTe U BPEMEHMU, TO KOHTaKTbl BbIXOAHOrO pene
OTnycKaloTcs No oTpaboTke ycTaBkM Bo3Bparta.

1.6.3. CoBmelueHre doyHKuumn YATB coBmecTHO ¢ yctaskamu AYP Ha ogHOM kaHane

PyHKUMA peanu3yeTcs C UCNOSIb30BaHMEM MEPEKUHOro KOHTAaKTa BbIXOOHOrO pene
kaHana. AnroputM paboTbl aHanormdeH paboTe npu BbINOAHEHUN YyHKUMKM AYP B
HeNnpepbIBHOM peXWuMe BbINOSHEHUA yCTaBoK. [lpyM 9TOM yCTaBKM 4acTOTbl U BpeEMEHU
perynupyemoro Bo3BpaTta AOSMKHbl COOTBETCTBOBATb TpebyeMbiM ycTaBkaM cpabaTbiBaHUA
YAIB. MNpu cpaboTtaHHon ycTtaBke AYP 3amblkaloTCs HOPMarbHO-PA30MKHYTbIE KOHTaKTbI
BbIxogHoro pene. Npu cpabatbiBaHun yctaskm YAIB - 3amMbikaloTCA HOpMaribHO-3aMKHYTbIe
KOHTaKTbl.

1.6.4. Anroputm paboTbl Npu BbiNoNHeHUU yHkumn A4P1 ¢ BCCY

®PyHKUMA BNOKMPOBKM MO CKOPOCTU CHUXKEHUS YaCTOTbl MOXeT ObITb 3adaHa Ha nobom
KaHane pene, BbinonHsawowem dpyHkumo AHP1 (ana kaHanos, BbliNonHSALWMX dyHkuuio HAIMB,
anropntM 6NOKMPOBKM MO CKOPOCTU HE NPeaYyCMOTPEH N He oTpabaTtbiBaeTcs).

Ansa BeinonHeHus kaHanom gyHkummn AYP1 ¢ BCCY Hapo 3agath HeHyneBoe 3HayeHue
yCTaBKNU CKOPOCTW, yCTaBKa 4acTOTbl cpabaTbiBaHUA OOMKHA OblTb HWXE YCTaBKM 4acToTbl
BO3BpaTa, ycTaBka BpeMeHun cpabaTbiBaHNAa JoSmkHa BbiTb He MeHee 0,2 c.

Anroputm AYP1 ¢ BCCH BbinonHsieT GNoknpoBKy cpabaTtbiBaHMS BbIXOOHOrO pene
kaHana AYP1, ecnu CKOPOCTb CHMXEHUA 4acTOTbl B KOHTPOSIMPYEMOW CETU K OKOHYaHWIO
yCTaBkn BpemeHu cpabatbiBaHusa (tc = 0,2 ¢) npeBbillaeT 3HAYEHWE YCTaBKM CKOPOCTMW.
lMepexon B ncxogHoe cocTosiHMe - nocne oTpaboToK ycTaBok Bo3BpaTa.

Ecnn cKopoCTb CHWXEHWA 4acTOTbl B KOHTPONMPYEMOW CEeTW He MNpeBbIaeT YCTaBKy
ckopoctn, To BCCY He npenatcTByeT peanu3auum anroputma cpabaTbiBaHUS BbIXOLHOrO
pene no yctraskam AYP1 (npu oTpaboTke BbIXogHbIM pene yctaBkm AYP1 cBeToamon kaHana
CBETUTCS KpacHbIM uBeToM). [pn Bo3BpaTe CBETOAMOA KaHana OT MOMEHTa 3axBaTta 4YacToThbl
BO3BpaTa 1 0o oTpaboTkM yCTaBKM BpeMeHn Bo3BpaTa OyaeT CBETUTLCS 3efeHbIM LIBETOM.

Anarpamma paboTtbl kaHana npu BbinonHeHun gyHkumm AYP1 ¢ BCCY B HenpepbIBHOM
pexume BbINOMHEHWS YCTaBOK NpeacTaBrieHa Ha pucyHke A.8.

PyHKUNA ONOKMPOBKM MO CKOPOCTU CHWXKEHUA 4YacTOTbl MOXeET OblTb 3agaHa u
KOCBEHHbIM CNOCOOOM Ha NtoboM (OCHOBHOM) KaHarne pene, BbinonHsawwem dyHkunio A4P1
C MCNonb30BaHMEM ApYroro (BCnomoraTesnbHOro) kaHana (npunoxeHue B HacTosiwero PJ).

MeToguka pacyeta yctaBok CCH n peanusaumm Ha pene KOMMMEKCHOro ayénupyoLero
pencteusa A4P1 — AYPC npuseaeHa B npunoxexHun I,

1.6.5. Anroputm paboTbl Npu BbINONHEHMU DYHKUMKN HABP

Ana BbinonHeHus dyHkummn YABP Ha 'OC wmcnonb3ayetca anroputm paboTtbl pene,
COOTBETCTBYHOLLMI BbINOMAHEHWNIO oyHKUMN AYP, 4To obecneymBaer:

— YCKOPEHHbIW Habop Harpyskm Ha rugporeHepatopax ([T), umerowux pesepBHYHO
MOLLHOCTb;

- aBTOMAaTUYEeCKUIN NepPEBOA B reHEpPaTOPHbIN PEXUM arperatos, paboTalolwmx B pexxmme
CUHXPOHHOIO KOMMeHcaTopa;

— aBTOMAaTMYECKUIN YaCTOTHbIN NYCK pe3epBHbIx ruapoarperatos ([A);

- oTknmoyeHne A rugpoakkymynupyrowmx anektpoctaHumn (FASC), pabotaBwmx B
HACOCHOM pexume.
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1.6.6. Anroputm paboTbl npu BbinonHeHnn pyHkumn JAPC, AMPC n AOCY

KocBeHHbIN meTOoa uamepeHnsa CCY 3aknoyaeTcs B U3BMEPEHMM YacTOTbl OT 3a4aHHON
yCTaBKW 4acToThl Nycka (paBHOM UIM Bbille YCTaBOK BepxHuUx oyepenen AYP1) Ha nepsom
(OCHOBHOM) KaHane pene OO KOHEYHOM YCTaBKM 4acTOTbl Ha BTOPOM (BCriomMoraTesibHOM)
KaHane pene 3a 3agaHHoe BpeMsi cpabaTbiBaHus (npunoxeHue B).

B octanbHOoM anroputm paboTbl npu BbinonHeHun dyHkumn JAPC, AYPC n AOCH
aHarormyeH anroputmy BbinonHeHna pyHkunn AYP.

B pene npegycmoTtpeHa ¢pyHKUMS HenocpencTBeHHOro kKoHtpona CCY Ha ogHowm
kaHane. Npn atom namepeHne CCH nponsBoanTCca KaHarnom pesnie HernpepbiBHO, HO, Tak Kak
dyHkuma CCH coBmelleHa C (PyHKUMEN CHUXEHUSI YaCTOTbl, TONbKO NPU CHMKEHUM TEKYLLEN
4acToTbl OO0 WU HWXKe YCTaBKM 4acToTbl cpabaTtbiBaHWs (4acToTbl Mycka) NPOMCXOAnT
CpaBHeHue TekyLlero 3HadeHns CCYH co 3HayeHneM ycTaBku no CKOPOCTW.

Ecnu 3HauyeHune Tekywen CCY GygeT MeHbLUe 3HaYeHUs YCTaBKU MO CKOPOCTU, TO KaHan
ByneT npogomkaTtb cpaBHeHue Tekywen CCY co 3HayeHMeM ycTaBkM NO CKOPOCTU, MPU 3TOM
BbIXOAHOE perne KaHana He cpabaTbiBaeT. Ecnn 3HaveHne Tekywen CCH GygeTt paBHO unu
Bornblle 3Ha4YeEHN YCTaBKM MO CKOPOCTU (B TEYEHME BCErO BPEMEHU YCTaBKM cpabaTbiBaHNS),
npoucxoguTt cpabaTbiBaHMe BbixogHoro pene. Ecnm tekywas CCH B TeyeHue ycTaBku
BpeMeHn cpabaTbiBaHWs CTAHET MEHbLLUE YCTaBKN CKOPOCTU, TO perne nepexoauT B COCTOSHME
oxngaHusa Tekywen CCY paBHOM unn Bornblle yCTaBKM MO CKOPOCTU, U BbIXOAHOE perne
kKaHana He cpabatbiBaeT. [pn nocneaytowem ysenndeHnn tekywen CCH ao 3HadeHus (mnu
Bonblle) ycTaBku MO CKOPOCTU, U HANUYUU ee B TeYeHWe YCTaBKM BpeMeHu cpabaTtbiBaHus,
npoucxogut cpabaTbiBaHWe BbIXOAHOINO pere KaHana.

OTnyckaHne BbLIXOAHOIO perie NPOUCXOAUT NpU  MPEBbIWEHUM TeKylen 4YacToTbl
3Ha4yeHWs YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs yCTaBKu BpeMeHu BO3BpaTa).

Anarpamma paboTbl KaHana npu BbIMOMIHEHUN (PYHKLMU HENOCPELCTBEHHOrO KOHTPONS
CCM B HeNpepbIBHOM peXnMe BbINOMHEHNSA YCTaBOK NpeacTaBneHa Ha pucyHke A.9.

1.6.7. Anroputm paboTbl Npu BbINONHEHUU PyHKUMn YOA

BeicTpogencTtBne u HageXHOCTb perne Mno3BOMST BbINOMHATE MOAFOTOBKY CXeMbl
BblaeneHnss cbanaHCMpOBaHHOIO panoHa W ero OTAeNleHMe OT  QHEepProcucTeMbl
HenocpeacTBEHHO B MeCTax pacnonoXeHus BblkoyaTenen npucoeamHeHnn nogcraHumm (6es
NPUMEHEHNSA KaHanoB TENEOTKITIOYEHNS).

Anroputm paboTbl npu  BbiNofHEHMM dyHKkuMn YA COOTBETCTBYET anroputmy
BbINOSTHEHUA pyHKUMA AYP.

1.6.8. Anroputm paboTbl NpY BbINONHEHMW OYHKLMIA 3aLUTLlI reHeEpPaTopoOB

Anroputm paboTbl pene npu BbIMOMHEHUN OYHKUMA 3alinTbl reHepaTopoB (B criydasix
aBapUNHOro HeJOMNYCTMMOrO NOBbLILLEHUS YAaCTOTbl) aHanornyeH anroputMmy paboTtbl pene npu
BbINONHEHUN pyHKLUMA YATB ¢ MUHMManNbHLIMK yCTaBKaMn BpeMEHU cpabaTbiBaHUS.

[nsa orpaHn4eHnsi NOBbLILWEHMS YacTOTbl BKIIKOYEHNEM Harpysku Ha KaHanax pene MoXHoO
3agaBaTb yHkumio YAIB ¢ makcumanbHbIMM ycTaBkamu YactoTbl (50 u) u BpemeHn u
perynupyembiMin yctaBkamu Bo3Bparta.

1.6.9. AnropuTtm paboTbl Npu BbiNoNHeHUK oyHkumnn YAMNBC n AOIMY

KocBeHHbIN meToa namepeHus CIY 3aknovaetca B U3SMEPEHUN Pa3HOCTU YacToTbl OT
3aaHHOW YCTaBKW YacCTOTbl NycKa Ha NepBOM (OCHOBHOM) KaHarne pene A0 KOHEYHOW YCTaBKM
YacTOTbl Ha BTOpPOM (BCMomMoraTefnibHOM) KaHarne pere 3a 3agaHHoe BpeMsa cpabaTbiBaHus
(npunoxeHue B).

B octanbHoM anroputm paboTbl npu BbiNonHeHMKM dyHkumn YAMNBC un AOMMY
aHanorn4yeH anroputmy BbinonHeHus yHkunn YAIB.

B pene npegycmotpeHa ¢yHKUuA HenocpeacTtBeHHoro koHtTpons CIMY Ha ogHom
nobom kaHane. MNpu atom namepenme CI1Y npousBoanTCa KaHanoMm pene HenpepbiBHO, HO
Tak kak dyHkuma CIMY coBmelweHa C (yHKUMEN MOBbIWEHUST 4acTOTbl, TOSbKO MNpU
MOBbILWEHUN TEKyLe 4acToTbl A0 MMM Bbllle YCTaBKWM 4acTOTbl cpabaTtbiBaHUA (4acToThl
nycka) NpoucxoguT cpaBHeHne 3HayveHus Tekywen CIY co 3HadYeHnem ycTaBKM MO CKOPOCTH.
Ecnn 3HaveHne Tekywen ClY OGynetr MeHblle 3Ha4YeHWsa YCTaBKM MO CKOPOCTWU, TO KaHan
BygeT npogormkaTtb cpaBHeHue Tekywen CIMNY co 3HayeHneM ycTaBku No CKOPOCTU, NMpU 3TOM
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BbIXOAHOE perne KaHana He cpabaTbiBaeT. Ecnu 3HauveHue Tekywen CIY Gypet paBHO mnu
Bonblle 3Ha4YeHNa YCTaBKM MO CKOPOCTU (B TEYEHME BCErO BPEMEHWU yCTaBKM cpabaTbiBaHNS),
npoucxoguTt cpabaTbiBaHMe BbixogHoro pene. Ecnm tekywas CIMY B TeyeHue ycTaBku
BpeMeHn cpabaTbiBaHWs CTAHET MEHbLLUE YCTaBKM CKOPOCTU, TO pene nepexoauT B COCTOSIHUE
oxuaanms Tekywen CIMY paBHOM mnu Gonblue yCTaBKM MO CKOPOCTU, U BbIXOOQHOE perne
kKaHana He cpabartbiBaeT. [pn nocnegyowem ysenmyeHumn tekywen CrNY o sHadeHus (mnu
Bornblue) yCcTaBkM NO CKOPOCTU, U HanMyunm ee B TeYEHWe YCTaBKM BpeMeHu cpabaTbiBaHus,
npoucxoauT cpabaTtbiBaHWe BbIXOAHOrO pene kaHana.

OTnyckaHne BbIXOOHOIO pene npouCXOAWUT MPU MOHWXKEHUU TeKyllen 4acToTbl A0 unu
HWXe yCTaBKM 4acTOoThbl BO3BpaTa (Ha BpeMsi YCTaBKU BpeMEeHU BO3BpaTa).

HAnarpamma paboTbl KaHana npu BbIMNOSTHEHUN (PYHKUMM HENOCPELACTBEHHOINO KOHTPOIS
CINMY B HeNpepbIBHOM peXxnme BbINOSTHEHUS YCTABOK npeacTasrieHa Ha pucyHke A.10.

1.6.10. Anroputm paboTbl aBTOHOMHOIO y3fia aBTOMAaTUYECKOro MnepeKntoYeHns
pene YPY-3M-C-02

Y3en aBTOMartuMyecKkoro nepeknoyeHns npu BbINOSTHEHUN MOObIX (PYHKUMA KOHTPONS
4YaCTOTbl OCYLLECTBISET KOHTPONb Hannuus U 3HaYEHWS KOHTPOSNIMPYEMOro HanpsikeHus Ha
OCHOBHOM Bxoae «F1». [pn CHWKEHUN BENUYMHBI KOHTPONMPYEMOTrO HanpPsXKeHUA Ha BXOAe
«F1» HWXe NoporoBoro 3Ha4YeHus, U ero OTCYTCTBUM, Y3en OCYLLECTBNSET aBToMaTnyeckoe
nogkritoyeHne Ha Bxog F ctTaHgapTHOro yana KOHTPOSIS YacTOThl HANpsXXeHne pe3epBHOM CeTu
- Bxog «F2». [Npn BOCCTaHOBMEHUWN HaMNpsXXeHUst OCHOBHOM ceTu (Bxog «F1») ysen
OCYyLLeCTBNAeT aBToOMaTU4eckoe nepeknoveHne Ha Bxog F cTtaHgapTHOro ysna KOHTpons
4YacTOTbl HaNpPsKeHNA OCHOBHOM ceTu (c Bxoga «F1»).

Hannunem HanpspkeHust Ha OCHOBHOM BXoAe KOHTponimpyemon cetn «F1» cumtaeTtcs
HanpsbkeHue, BenuuMHa KOToporo 6orblie MNOPOoroBoro, OTCYTCTBMEM - HarnpsiKeHue,
BENMYMHA KOTOPOr0 MeHbLUEe MOpPOroBoro. 3HaYeHWe YCTaBKM MOPOroBOro HanpsiKeHus
3agaetca nepekntoyatenem «F1»: 40 B nnu 60 B.

Anroputm paboTbl aBTOHOMHOro y3na Mnpu NepeKksioYeHUU perie Ha KOHTPOIb
YacToTbl ¢ ocHOBHOro «F1» Ha pe3epBHbIN «F2» BXxopa peanu3oBaH crieaylowmm obpasom,
B COOTBETCTBUU C PUCYHKOM 1.

[Mpy CHWXKEHMM BENUYUHBbI KOHTPONMPYEMOrO HanpsKeHUWs Ha OCHOBHOM BXxoge Ao
3Ha4YeHUs MeHbLUe MOpPOroBoro, HO 6onblue HanpsKeHust 6NOKUMPOBKN, B TEYEHUE BPEMEHMU
OTKNIOYEHNST OT OcHoBHOro Bxoga (T4), NMpogomkKaeTca KOHTPOSb YacCTOTbl OT OCHOBHOIO
Bxoga. Ecnu B TeuyeHMe BpemMeHU OTKIHYEHUS OT OCHOBHOMO BXO4a BOCCTAHOBUIIOCH
KOHTpONMpyemoe HanpsXeHne OCHOBHOrO BXOAa (3HadeHue HanpsbkeHus ctano 6onblie
NOPOroBOro), pefie octaeTcs NOAKMIOYEHHbIM K OCHOBHOMY BXOAY.

Ecnv BenuuMHa KOHTPONMMPYEMOro HanpskeHUs Ha OCHOBHOM BXOAe CHU3MNacb OO
3HaYeHUs1 MeHbLUe HanpskeHUst 6yIOKMPOBKU (MM NPOM3OLLIIO NponagaHne KOHTPONMpyemMoro
HaNpPsXKeHWs1), B TEYEHME BPEMEHWN OTKMNIOYEHUA OT OCHOBHOro Bxoga (T¢) pene ocraeTtcs
NOOKIIOMEHHBIM K OCHOBHOMY BXoA4y, HO pabota pene 6nokupyetcs, cbpacbiBaloTcs
cpaboTaHHble BbIXOOHble pene kKaHanoB. Ecnu B TevyeHne BpeMeHW OTKMYeHus T
KOHTPOSIMpYEMOE HanpsXXeHMe OCHOBHOIMO BXOA4a BOCCTAHOBUIIOCbL [0 3Ha4veHus 6ornblue
NoOporoBoro, To pene NPoaosKaeT ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacTosWwero
P3) KOHTpPONb YacToTbl OT OCHOBHOIO BX0oAa.

Y3en aBTOMaTU4EeCKOro NepekniovYeHns, nocrne UctedeHns BpemeHn oTknodeHus (T1),
dopmupyeT amckpeTHbin curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE perne
KaHanoB, aBTOMaTMYECKM nepeknodaeT (PyHKUNIO KOHTPOMSA YacToThl C OCHOBHOMO BXo4a Ha
pe3epBHbIN BXoA. Npu nepeknoveHnn yHKUMN KOHTPOIS YacToThl K Bxoady F ctanHgapTHoro
y3na KOHTPOSISl YaCcTOTbl MNOAKNIOYAETCS KOHTPONIMPYEMOE HanpsikeHne OT pe3epBHOro Bxoaa.
[Mocne nepekntioYeHna KaHanbl perie Ha4yMHaKT BbINOMHATL PYHKUMU KOHTPONS 4acToTbl OT
HanpskeHusi pe3epBHOro Bxoga. CyuwiectByeT Bpems 3agepxku (T3) KOHTpPOMS 4acToTbl OT
HanNpsXXeHUs pe3epBHOro BXoda, B TeYEeHUEe 3TOro BpeMeHU 3aepXXKU pene He OCyLLeCTBrseT
KOHTPOSIb 4acTOThI.

Pene nmeet 6nokMpoBKy, 3anpeLaroLLyto paboTy Npu CHMKEHUM 3HAYEHUS HaNPsHKEHUS
KOHTPOSNIMPYEMOM ceTn Ha Bxode F ctaHgapTHOro ysna KOHTPONS YacToTbl HWXKE 3afaHHOro
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HWKHero npegena kKoHTponupyemon cetn F2 30 B wnmn 50 B, ycrtaBka HanpskeHus
GnokupoBkM (3agaetcs nepekntodatenem «F2»). Mpu CHWKEHUN 3HAYEHUS HaNPSHKEHUs Ha
pe3epBHOM BXO4e HUXe 3afaHHOro 3HadeHust pabota pene 6noknpyetcs, cbpacbiBaoTca BCe
cpaboTaHHble BbIXOAHblEe pene kaHanoB. KOHTPOnb YacToThl OT HanNpsXXeHUs pe3epBHON CeTU
BO30OHOBNAETCA NPWU MOBLILWEHUM 3HAYEHUSA KOHTPOSNIMPYEMOW CEeTU Ha pe3epBHOM BXOAe
BblLLE 3a4aHHOro 3Ha4YeHns ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacToswero P3).

Anroputm paboTbl aBTOHOMHOro y3fa MpU NepeKkrloYeHUs perne Ha KOHTPOsb
YacToTbl ¢ pe3epBHoro «F2» Ha ocHoBHouM «F1» Bxoa peanu3oBaH crnegyowmm obpasom B
COOTBETCTBUWN C PUCYHKOM 1.

lMocne nosiBNeHWsi OCHOBHOIO KOHTPOSIMPYEMOro HanpsXeHns ¢ ypoBHeM ©Oonblue
MOPOroBOro, B TE€YEHWEe BPEMEHU OTKIHOYEHUS OT pe3epBHOro Bxoda (T2) mpogorkaeTcs
KOHTPOSb YacTOThl OT pe3epBHOro BXoAa.

Ecnun, B TeyeHne BpeMeHM OTKMNIOYEHMS OT PEe3epBHOr0 BXOA4A, 3HAYEHWE HanpsKeHus
OCHOBHOW KOHTPONMPYEMOMN CETU CHU3UIIOCb HWXE MOPOroBOro 3HayeHwusd, perie ocrtaeTcd
NOAKMIOYEHHbIM K pE3EPBHOMY BXOAY.

Y3en aBTOMaTM4yeckoro nepekntioveHus, nocne nuctevyeHnsa BpemeHn oTknodeHus (Ta),
CHMMaeT ancKkpeTHbIn curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE perle KaHanos,
aBTOMaTUYECKM NepekritoyaeT PYHKUNIO KOHTPONSA YacToTbl C pe3epBHOro BXo4a Ha OCHOBHOM
Bxod. [Npu nepekntoveHMn yHKUMM KOHTPOMsS YacToTbl K BXxogy F craHmapTHoro ysna
KOHTPOMS YacTOTbl NOAKMIOYAETCH KOHTPONIMPYEMOE HanpsikeHue OT OCHOBHOro Bxoaa. lNocne
NEPEKNOYEeHNa KaHanbl pefie HauynmHatoT BbIMNOMHATL  (YHKUMM  KOHTPONSA 4acToTbl OT

HanpsbkeHMs OCHOBHOro Bxoga. CyuiecTtByeT BpeMs 3agepxku (T3) KOHTpons 4acToTbl OT
HanpsPKeHMs OCHOBHOIO BXOAa, B TeYEHUEe 3TOro BpEMEHU 3a[epXXKu pene He ocyllecTBnsaeT
KOHTPOSb 4YacToThl.

Mpy CHWKEHUN KOHTPONMPYEMOrO HanpPsXXeHUS HUXKe MOpPOroBoro (Mnv nponagaHvuu) Ha
ocHOBHOM Bxofe F1 n Hmwxe 3HayeHna BNoKMPOBKK - Ha pe3epBHOM Bxoae F2 paboTta pene
GrnokmpyeTcs.

BnoknpoBka cHuMaeTca npu  NOSIBIIEHMM HA OOLHOM U3 BXOOOB  3HAYeHUs
KOHTPONMPYEMOro HaNpPsKEHUS:

— Ha OCHOBHOM Bxode - 6onee 3agaHHOrO MOPOroBOr0 HampskeHwus (onpegensieTcs
nonoxeHnem nepekntodarens «F1»);

- Ha pe3epBHOM Bxode - bonee 3ajaHHOro HanpsXeHusi GrIOKMPOBKM (onpeensiercs
nonoxeHnem nepeknoydatens «F2y).

Pene aBTOMaTMyeckn NepeknyaeTcsl Ha KOHTPONb 4YacToTbl MO BXOAY, FAe YPOBEHb
KOHTPONMMPYEMOro HanpsKeHUs AOCTaToYeH ANS NpPOBEeOEeHUS KOHTPONS C 3aJepXKKOW He
6onee 0,25 c (cornacHo 1.2.7 HacToswero PJ). Mpn 3TOM OCHOBHOM KaHan UMeeT NpuopuTeT.

1.7. KomnnekTHoCTb
1.7.1. B KOMNNeKT nocTtaBku BXOOMUT:

- perne 4YacTtoTbl yHuguumposaHHoe YPY-3M-C -1 wrt,;
- "Pene yactoTbl yHudmumposaHHoe YPY-3M-C. PykoBoacTteo no

akcnnyatauumn" AAML. 656122.002 PO -1 3K3,;
- "Pene vactoTbl yHudmumposaHHoe YPY-3M-C. Macnopt"

AATMLU. 656122.002 INC -1 9K3,;

- OTBETHas CbeMHas 4YacTb KNeMMHuKa (4118 NoaCcOeANHEHNS K pene
OonepaTmMBHOrO N KOHTPONIMPYEMOrO HanpshkeHud, npuemMa curHana "BHelwwHun copoc”) - 1 wr.
1.7.2. Pene nocrtaBnsieTcs B Tape U3rotoBUTENS.

2 OKCIMYATAUMA
2.1. BOkcnnyaTauuoHHble OrpaHuyeHns

2.1.1. 3anpeliaeTcda nogkno4vaTtb pene K cetu, napaMmeTpbl KOTOPOM OTNMYAKTCS OT
napameTpoB, YKa3aHHbIX B TEXHUYECKMX XapakTepucTukax (1.2 Hactosawero PJ).
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2.1.2. 3ANPELWLAETCA: BBOAUTL pene B 3Kcnnyatauuio 6e3 noakno4vYeHus
KNeMMbl 3a3eMIeHUs1 perie K KOHTYpY 3alMUTHOro 3a3eMrieHus.

2.1.3. BHUMAHUE: 3apaHue ycTaBOK NpoOuU3BOAUTCH TOJILKO MNPU HanuMuum
onepaTtMBHOrO WU KOHTPONMPYEMOro HamnpsbkeHusi Ha pene, 3Ha4yeHWe 4YacToThbl
KOHTPONMPYEMOrO HanpsiKeHWUst NpU 3TOM OOSMKHO ObiTb B npegenax 30Hbl KOHTPONMpyeMbIX
yacTtoT. lpyn 3Tom B ob6A3aTenbHOM nopsgke OOMKHO ObiTb OTKMOYEHO HanpskeHue,
nogaBaemMoe Ha KOHTaKTbl KOHTAKTHOWM KOMOAKM perne (CHATb HanpshkeHne onpoca COCTOSAHMSA
KOHTaKTOB BbIXOAHbIX pene kaHanos 1, 2, 3).

3apaHue ycTaBOK Npou3BOAMTL B criefytolen nocnenoBaTenibHOCTH:

— 3ajaTb YCTaBKM YacTOTbl, BpEMEHU, CKOPOCTU CHMXKEHUS/MOBbLILLEHUSA YacCTOThl;

- 3a4aTb PEXMM BbINONIHEHNSA YCTABOK pere (HenpepbIBHbIN NN UMMNYTbCHBIR);

- HaxaTb KHonky CBP;

= MPOM3BECTM NPOCMOTP 3aAaHHbIX YCTaBOK;

- HaxaTb KHonky CBP;

- NoAaTtb HanpsbkeHWe Ha KOHTaKTHYIO KOJOAKY pefie, TEM CaMbiM pene BKMYaeTcs B
paborTy.

BHUMAHUE: Ha kaxaomMm KaHane npu 3afaHMM YCTaBKM cpabaTbiBaHuA B
ob6s3aTenbHOM NopsiAaKe AOMXKHa ObITb 3aAaHa ycTaBKa Bo3BparTa.

Ha He3apencTBOBaHHOM KaHane B o00fA3aTenbHOM nopsigke 3aaaTb nooGyLo
PYHKLUMIO C COOTBETCTBYWLIMMM YCTaBKaMM, peKoMeHAayeTcs 3apaTb  3Ha4vYeHus
yCTaBOK 4acToTbl cpabaTbiBaHMA U Bo3BpaTta B AunanasoHe ot 54,00 go 58,00 Iy (ans
NCKNYeHns cpabaTbiBaHNSA BbIXOAHOIO perne He3a4enCTBOBaHHOIO kKaHana).

Ecnn Heobxoaumo npou3BECTU TONMBbKO MPOCMOTP YCTaBOK, HanpshkeHue C
KOHTaKTHOMW KOJIOAKM He CHUMaeTCH.

Mpn BbINOMTHEHUWN KaHanamu pene QyHKUUN KOHTPOMSA CHMKEHUSA/NOBbLILWEHWS YacTOThl,
KOHTPOSISi CKOPOCTU CHMXeHus/nosbiweHns Yactotel (AYP, YAIMNB, CCY, CIY) 3Ha4vyeHus
yCTaBOK BpeMeHu cpabaTbiBaHUA U BO3BpaTa AOJKHbI ObITb He meHee 0,1 c.

HyneBoe 3HayeHne ycTaBkM BpeMeHn cpabaTbiBaHUs MOXET UCMONb30BaTbCA TOSbKO Ha
BCMOMOraTefnilbHOM KaHane B cxeMax KOCBEHHOro M3MepPeHNs CKOPOCTU CHMKEHNSA/MOBbLILLEHUS
4acToTbl.

Mpn 3agaHun Ha pene dyHkumn AYP1 ¢ BCCHY 3HavyeHue ycTaBKM BpeMeHU
cpabaTtbiBaHUsA JOMKHO ObITb HE MeHee 0,2 ¢

2.1.4. 3ANPEWAETCA: noakni4yate pene YPY k TH npu oTcyrcTtBumM
3a3eMJIeHMA BTOPUYHOM OOMOTKM TpaHcdopmaTopa.

2.2. YKasaHus 1 pekoMeHLauuu no MOHTaXy W aKcnnyatauumm

2.21. Tlepen ycTtaHOBKOW pene B aKkchnnyataumiwo ybeauTecb B OTCYTCTBUM
AeeKkToB U MexaHW4eCKUX  MNOBPEXAEHWW,  KOTOpble  MOMMW  MOSBUTLCA  NpwU
TPaHCNOPTUPOBAHUM U XPAHEHUM.

[@abapuTHble, YCTAaHOBOYHbIE W MPUCOEOUHUTENbHbIE pa3Mepbl pene npuBedeHbl Ha
pucyHke A.1.

2.2.2. MoHTax pene gomkeH NpoBoaMTbLCS B 06ECTOYEHHOM COCTOSIHUN.

Mocne npucoeguHeHust npoBOAOB  (OoMepaTMBHOE  NUTaHME,  KOHTpONupyemoe
HanpskeHne, CUrHan BHelHero cbpoca) nog 3aXXMMHble BMHTbl CbEMHOM 4acTu KNeMMHUKa
(wTekepa), COEANHNTE CbEeMHYH YacTb KNeMMHMKA C OTBETHOM YacTbto, PACNOSIOXKEHHON Ha
perne, u NPUBUHTUTbL ABYMSI BUHTaMU K pe3bboBoMy ¢hnaHuy oTBeTHOM YacTu. CbemHas
4YacTb KIIEMMHMKa BXOOUT B KOMIEKT MOCTaBKU perne.

3anpeLlaeTcs CHUMaTb KOXYX C pene, Haxogsawmnxcsa B akcnnyaTaumu.

2.23. [Tlpn oakcnnyataumm pekoMeHOyeTCA He pexe OAHOro pasa B rof
NpPoOn3BOAMUTbL OCMOTP pene.

2.24. C uenblo YMEHbLUEHUA BIUSHWA Ha pene rpo30oBblX WM KOMMYTAUMOHHbIX
nepeHanpskeHun (0COBEeHHO NMpU HaNMYUKU ONUHHBIX KabenbHbIX CBA3er B LEensX NUTaHus U
HEHOPMUPOBAHHbIX NapaMeTpax KOHTypa 3a3eMrieHunst), Mpy aKCnryataumm pene, B KOTOpbIX B
KayecTBe OMnepaTUBHOIO MUTAHUSA WUCMOMb3YeTCs CeTb NepeMeHHOro Toka yactotbl 50 I,
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pekoMeHOyeTCA nofdaBaTb OnepaTUBHOE HanpsXeHue Ha pene 4epes3 pasgenurenbHbIN
TpaHcdopmaTop (Hanpumep, TpaHchopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

[onyckaeTtca ucnonb3oBaTb B KayecTBe pasfenurenbHOro TpaHcdopmaTtop 6noka
nnTaHma BY-3 3 komnnekTta pene yactotel PY-1, PY-2. [Npn ncnone3oBaHuu nocnegHero,
onepaTMBHOE HanpsKeHWe nodaeTca Ha BbIBOAbI MeEpBUYHOM OOMOTKM TpaHcdopmartopa
~(100-127-220) B, HanpsikeHne C BbIBOAOB BTOpmn4yHOM obmoTkn ~100 B nogaetca Ha BxoAbl
onepaTuMBHOIo NUTaHWs pene.

Bce napameTpbl pene npy 3ToM COOTBETCTBYIOT NACNOPTHLIM.

2.2.5. [lpn ucnonb3oBaHnn B Ka4ecTBe ONepaTMBHOIO NMUTAHUA perie HanpsKeHUs
NMOCTOAHHOrO TOKa NONAPHOCTb €ro NOAKITHYEHNS K perie He UMEET 3Ha4YeHus.

226. [Mpun nutaHMum pene OT pasfgenbHbIX CeTen onepaTUBHOIO W
KOHTPOSIUPYEMOro HanpsikeHUM B Ka4yeCTBE KOHTPOSIMPYEMOro HanpsiKeHUss MOXHO
ncnonb3oBaThb Mboe nNuHenHoe HanpsbkeHue "3Be3abl” BTopuyHon obmoTkm TH (AC unu AB
unn CB). lNpu 3TOM pekomeHAyeTCA NpUMEHeHMe pasgenuTenbHOro TpaHcdopmartopa
ANA  nojayvM KOHTPONMUPYEMOro HanpshkeHUss Ha BxoAabl pene  (Hanpumep,
TpaHcdopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

2.2.7. Tlpn wucnonb3oBaHUN KOHTPONMPYEMOW CETU B KayecTBe OnepaTUBHOIO
HaNpsKeHUsi, HanpshkeHWe KOHTPONUpyeMonW CceTU [MoJdaeTcs Ha pene  OoT  AOBYyX
He3aseMIeHHbIX a3 BTOpu4YHONn obmoTkn TH, coeamHeHHon B "3Be3ay", TpeTbs pasa npu
3TOM OOfkHa ObiTb 3a3emnieHa. PekomeHngyeTcs HanpshkeHue OT BTOpMYHOM oB6MoTkm TH
nogaBaTb Ha BXOAbl ONEpPaTUBHOIO MUTAHUA MU KOHTPOSIMPYEMOTrO HanpsKeHUsi pene 4vepes
pasgenutenbHbin TpaHcdopmaTtop 100 B /100 B (Hanpumep, OCM1- 0,063-220/220).

2.2.8. Bo unsbexaHve noBpexaeHUs BHYTPEHHUX BbIXOAHbIX pene KaHanos npu
KOMMYTaUMN TOKOB Harpys3kM WM KOPOTKUX 3aMblKaHWMA B MOOKMIOYEHHbIX K HUM Lensx,
HeobXoaMMO NPUMEHEHNE BHELLHNX pere-noBTopuTenen.

2.2.9. B 3Heprocuctemax, HacbIWeEHHbIX KPYNHbIMW  3nekTpoasuratensaMm
npuMeHsieTca MeTo B3anMHom 6riokmposku mexay AYP pasHbix cekumin. lNocnegosaTtenbHoe
coenHeHVe BbIXOAHbIX KOHTAKTOB ABYX pene ¢ ognMHakoBbiMu ycTaBkamu AYP, kaxgoe pene
N3 KOTOpbIX NOoAKMYeHo K TH pasHbIx cekuumn, ucknodyaet cpabatbiBaHne AYP npu Bbibere
apuratenbHon Harpy3ku. B 1o ke Bpems AUP gByx cekumin cpabaTbiBaeT, ecnv cpaboTtatoT
oba AYP (peannsoBaHHble Ha AByXx penie YPY) B pexume geduumta akTMBHON MOLLHOCTMW.

2.2.10. B wucnonHeHnmnax YPY-3M-C, YPY-3M-C-01 3HauyeHue HWXHero npegena
HanpsHKeHUs KOHTPONMpPyeMoun ceTn 3aJaeTca nepekrnoyaTenemM «F» Ha naHenu ynpasneHus:
(3045) B unu (50+5) B.

B wucnonHeHun  YPY-3M-C-02  3HayeHUs  HWXKHUX  NpedenioB  HanpsbkeHus
KOHTpONUpyeMbIx ceTen 3agatoTca nepeknodatenamm «F1», «F2» Ha naHenu ynpasneHus.

2.2.11. Tlpn HeobxoAMMOCTWU BbldayM B CXEMbl aBTOMaTMKM CUrHana Hanmuvyus Ha
pene HanpsKeHNs KOHTPONMPYyeMOM CETU MOXET MCNOoSib30BaTbCA MbOM U3 KaHanos perne
(8N pene ¢ pasgenibHbIM onepaTMBHbLIM N KOHTPOSNTMPYEMbIM HaNpshKeHUEM).

Ha aTtom kaHane pene 3agaetcsa yHkums AYP ¢ yctaBkom YacToThl cpabaTbiBaHus (fc) B
AnanasoHe ot 58,50 go 59,00 Ny ¢ yctaBkon BpeMeHu cpabatbiBaHus (fC) B gManasoHe OT
0,2 po 5,0 c. YcTtaBka 4YacTtoThl perynupyemoro Bo3spara (fB) 3agaetca B gnanasoHe ot 59,50
0o 59,90 Ny ¢ ycTaBkom BpemMeHu perynmpyemoro Bosspara (tc) B ananasoHe ot 0,2 go 5,0 c.

Mpn HanuuMn HanpsKEeHUs KOHTPONMMPYemMon ceTu (4acToTa B KOTOPOM He MOXeT
Bo3pactm go 59,50 B) BbixogHOE pene p[aHHOro KaHana 3aMKHET CBOM  KOHTaKThl,
CUrHaNM3Mpysa O HanuuMm HanpsbkeHnsa  KoHTponvpyemon cetu. [lpu  ncde3HoBeEHUN
HaNPsXXeHUs1 KOHTPONMPYEMOW CETU WM CHWXEHUN €ro HUXe npeaenbHOro 3HavyeHus
((30£5) B mnn (50+5) B) BbIxogHOE pene pas3OMKHET KOHTakTbl. Takum obpasom, byaer
KOHTPOSNIMPOBATbLCA Hann4yve Ha perie HanpsXXeHus KoHTpornvpyemon cetu B 3oHe ot 30,0 go
59,5 (59,9) I'u,.

2.2.12. Ona oTpaboTku 3almMTON aBapuUMHOW CuTyaumm, B pe3ynbTaTe KOTOPOW
NPOU3OLLUIIO CHUXXEHME YPOBHS KOHTPOMMPYEMOrO HanpsiKeHWs OCHOBHOrNO BXoda, B perne
YPY-3M-C-02 npegycmoTpeHa 3agep)ka Ha OTKMHYEHME OT OCHOBHOrMO BXxoda, 4To
no3sosnsieT nbexaTb HANOXeHNA eNCTBUA aBapUNHON U NPOTMBOABaPUIMHONM 3aLUNT.
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bbicTpogencTeme pasnuyHbiXx aBapunHbIX 3awmT coctasnsget ot 0,01 go 0,50 c. Mpwu
HEKOTOPbIX BMAAX aBapWMHbLIX MPOLECCOB CHWXEHWEe HanpskeHns uaeTt ¢ AVMHaMUYEeCKUM
CHWXeHMeM YacToTbl. [ns ucknoyeHns otpaboTkm GbicTpogencTsyowmx odepeaen AYP go
OKOHYaHMS aBapuUWHOroO npouecca WM [OOCTMXEHUS MOPOroBOr0 3HAYEHUs HanpshKeHUs
nepekniyeHns perne, pekomeHayeTcss Ha kaHanax pene 3agasaTb (pyHkuuio AYP ¢ BCCH,
MCNonb3ys NPy 3TOM 3HAYEHUS YCTaBOK CKOPOCTU, PEKOMEHA0BaHHbIE B NpUnoxeHum B.

BO3MOXHO nNpuUMeHeHWe perne MUHUMAnNbLHOIO HanpskeHust (Hanpumep, perne
MWUHUMarbHOIo HarnpskeHus ¢ onepaTtuBHbIM nNuTaHmem HJ1-5 ¢ avanasoHoM 3apjaBaembix
ycTaBoK no HarnpskeHunio oT 40 go 200 B), noakroyeHHOro K OCHOBHOMY BXoAy
KOHTpOniMpyemoro HanpsbkeHusa pene YPY-3M-C-02.

2.3. Mepsbl 6e3onacHocTH
231. [Ilpn pabote c pene Heobxogumo cobniogatb cregyowme Mepbl

B©esonacHocTu:

- paboTa c pene gonyckaeTcst TONbKO NpU ero HageXXHoOM 3a3eMIeHnN;

= MOHTaXHble paboTbl NPOM3BOAUTL TOSIBKO MPU OTKMKOYEHHOM HaMNpPsPKEHUW Ha BCEX
NPUCOEANHUTENBHbIX 3a)KMMaxX KOHTaKTHOWM KOSTOOKM;

— KOHTaKTHasa kKonogka [OOfkHa ObiTb 3akpbiTa 3allefikMBaroLWencsa nnacTmMaccoBom
HaKnaaKow.

OnacHble HanpsikeHus B pene — 100 B n 220 B.

3 TEXHMYECKOE OBCITYXMBAHUME

3.1. Ob6bem nNnaHOBOro TEXHNYECKOro OBCNY>KMBAHUS U3MOXEH:

- B «Pene wvactotel yHudpuuyupoBaHHoe YPY-3M. MeTtoguyeckune ykasaHus Mo
TexHudeckoMmy obcnyxunsanuo» AAlL.656122.001 MY (noctaBnstTtca no TpeboBaHuto
3aKas4yuka);

- B HOPMaTMBHOM AOKyMeHTe MuHTONaHepro YKpawmHbl "TexHudeckoe obcnyxuBaHue
YHU(PUUMPOBaHHLIX pene YactoTbl Tunos YPY-2, YPY-3, YPY-3M" COY-H EE 35.610:2008.

3.2. Pene He TpebyeT cneumanbHOro TEXHMYECKOrOo OOCMyXXMBaHMSI B CBSA3N C
NOCTOAHHLIM aBTOMaTUYECKUM KOHTPOSEM UCMPABHOCTH.

3.3. locne nameHeHus ycTaBOK B 064a3aTenbHOM nopsigke Heob6xoaumMo Npom3BecTr
NPOCMOTP BCEX YCTaBOK.

3.4. Pene nnombupyotca B MecTe  NIIOMOMPOBOYHOM  YalKM  3amasKom
ynnotHuTtenbHon Y-20A TY 38-203357-71 Ha mecTe akcnnyaTauuu.

4 TEKYLWWN PEMOHT

4.1. PeMOHT pene 3akfovaeTcss B 3aMeHe Bbllealmx 13 cTpos COOPOYHbIX eanHULY
(nnaTt) Ha ncnpaeBHble NPeanPUATUEM-U3TOTOBUTENEM.

4.2. Bo3moxHa 3ameHa BbilleaLlnx U3 cTpos COOPOYHbIX eAUHUL, pene Ha UcrnpaBHble
cbopoyHble eauHMUbI, 3aKas3aHHble Ha NpeanpuaTUM-U3roToBUTENE, COOTBETCTBYHOLINUMU
PEMOHTHbBIMW CryX6amu aKCnyaTUpYyoLLEN OpraHn3aumn.

4.3. PekomeHgyemoe  HOPMaTMBHbIM  JOKYMEHTOM MwuHTON3HEPro  YKpauHbl
"TexHnyeckoe ob6CnyxMBaHMe YHUULMPOBAHHbIX pene 4actotbl Tunos YPY-2, YPY-3,
YPY-3M" COY-H EE 35.610:2008 konuyecTtBO 3anacHbIX pene 1 nnaT K HUM:

— opgHo pene YPY-3M Ha 20 akcnnyaTupyembix perne;
- Ha 30 akcnnyaTtupyembix pene: ogHa nnata UM, ogHa nnata MNMNYC, ogHa nnaTta
MPH.
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5 MPABUIIA XPAHEHWA

5.1. Pene JOmKHbI XpaHUTBLCA B CyXMX OTaniMBaeMblx NOMELLEHNAX NPy TemnepaTtype
Bo3ayxa ot nntoc 5 ao nntoc 40 °C npu oTHOCUTENbHOW BRaxHocTn He 6onee 80 %. Bo3ayx B
NOMELLEHNN NSl XPaHEHNSA He OOSMKEeH coaepkaTb arpecCuBHbIX NMpuMMecen (NapoB, KUCMOT,
LLlenoYen), Bbi3blBAKOLLMX KOPPO3UIO.

5.2. B cnyyae AanuTenbHOro XxpaHeHusi HeobxoauMmMO NpPOBOAUTbL MNepuopmyeckme
OCMOTPbI pene He pexe 04HOro pasa B rof C Lenbio:
— YCTpaHEeHUs1 NIIECEHN, KOPPO3UM U T.MN.;
— NpoBePKN (YHKUMOHUPOBAHUSA pefne Ha Tekywen 4YactoTe ceTu C MNPOCMOTPOM
3agaBaeMbIX YCTABOK U peXnma X BbIMONHEHUS.

5.3. Cpok xpaHeHus pene, 18 wmecsaueB, uCYUCNSETCA C AHA OTIPy3kM pene
notpebuTento.

6 TPAHCIMNOPTWPOBAHUE

6.1. YcnoBus TpaHCNOPTMPOBaHUS pene B Tape:
- Temnepartypa okpyxatoLwiero so3gyxa ot muHyc 50 go nntoc 50 °C;
— OTHOCUTENbHAasA BNaXxHOCTb Bo3ayxa o 95 % npu 30 °C;
- aTmocdepHoe aasneHune ot 84 ao 107 klMa (ot 630 go 800 mMm.pT.CT.).

6.2. Pene B ynakoBke nNpeanpuATUSA-U3roTOBUTENS TPAHCMOPTUPYOT aBTOMOOMUABbHbIM
NN XKEeNne3Ho4O0POXHbIM TPAHCNOPTOM B 3aKpbITbIX TPAHCMNOPTHLIX CPeACTBaX Ha pacCTOsHUE
o 1000 km, aBmaTpaHCNoOpTOM (B repMeTU3NPOBAHHbLIX OTCEeKax CaMOfieTOB) U BOAHbLIM
TpaHCNopTOM (B TPrOMax CyZoB) — Ha Noboe paccToaHue.
Ycnosus TpaHcnopTupoBanusa — C no NOCT 23216-78.

7 CBEOEHUWA OB YTUITN3ALINA

7.1. Tllocne oTkasa pene (He noanexalwlero PEMOHTY), a TakKe OKOHYaHWA CpoKa
CNyObl, ero yTunmampytor.

OCHOBHbIM MeTOOOM  yTunu3auum aBnsetca pasbopka pene. [lpy pasbopke
uenecoobpasHo pasgenaTb Matepuansl Ha rpynnbl. 3 coctaBa pene nognexar yTunuvsaumm
YepHble M UBETHble MeTansbl, NracTtMacchkl. YepHble MeTannbl Npy yTunmsaumm Heobxoanmo
pasgenaTb Ha CTanb KOHCTPYKUMOHHYH M 3NEKTPOTEXHUYECKYHD, a LBETHble MeTanmbl — Ha
Meb U CnraBbl HA MEQHOW OCHOBE.

YTunusaums gofbkHa NpoBOAUTBCA B COOTBETCTBUM C TpeboBaHMAMM pernoHanbHbIX
3aKoHOOATENbCTB.

8 ®OPMYNMPOBAHWME 3AKA3A

8.1. [Mpumep 3anucu pene Npu 3akase 1 B JOKYMEHTaUUM Apyroro u3genus:
"Pene yacTtoTbl yHudmumposaHHoe YPY-3M-C TY ¥Y31.2-22965117-008:2007".
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NMPUNOXEHUE A
(obsa3aTenbHoe)

abapuTHbIE N YCTaHOBOYHbIE Pa3Mepbl, CXEMbI MOAKIIOYEHMS 1 AuarpaMMbl paboThbl

pene
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1 CbeMHas Kpbiwka (ctekno 47,8 -0 4 x 104,3 -0 5)

2 OcHoBaHue pene

3 Koxyx pene

4 KoHTaKTHas Korogka OCHOBaHMSA

5 OtBepcTUA nog KpenexHbole BUHTbI M4 ans yCTaHOBKM pene Ha NaHenn MOoHTaxa
6 KnemMHUK ocHOBaHus (BUnka)

7 OTBeTHas YacTb KnemMMHMKa (po3eTka)

PucyHok A.1 - MabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl pene
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fB
fc

=

2 3 5
/ V4 / /
// // // 4
© Bkn |_| |_| |_| |_|
& 1 O O O O
@ 2 1 2 8 > 4+ CBP
©® 3 B GO 8B B B
Y
e I \

\\ﬁ ‘*\"u \\Q \\i

1 MaHenb ynpaBneHns v nHankKauum
2 CBeTOoaAMOOHbIN Y3en HaMKaunm

3 ducnnen

4 KHorku ynpasneHuns

5 CbeMHas KpbiLlka (CTekso)

6 3axBaT CHATUA CbEMHOW KPbILLKW
7 MecTto nnombupoBaHus

8 I'IepeKmoanenb YCTaBOK HMXHUX 3Ha4YeHui KOHTPOJIMPYEMbIX

HanpsH>KeHun

PucyHok A.5 - [MaHenb ynpaBneHus n nHankaumm

v

BrixogHoe 4
pene
KaHaja

A

S S

Cpaboransl H.P. kOHTaKTHI
BBIXOTHOTO NEJTEe KaHalia

vc—r

PucyHok A.6- [lnarpamma paboTbl kaHana npu BbINOAHEHUN oyHKUmMn AYP

t<tc

—»

tc !
>

t<tB

B HenpepbIBHOM peXMME BbINOJTHEHNA YCTAaBOK

{a

I R
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Brixonnoe

36
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Cpab6ortans! H.P. kOHTaKTHI
KaHaja

BBIXOIHOI'O DCJIC KaHajia
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B Touke A npoBepdAeTcad Q)aKT NOHMXEHNA YaCTOTbl 0 YPOBHA YCTABKU fB

PucyHok A.7- [lnarpamma paboTbl KaHana npu BbiNONHeHUN oyHkumn YATB
B HENMpepbIBHOM peXunme BbINOMHEHUS YCTaBOK
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BrixosHoe : CpatGotrausr H.P. I E
pene E KOHTAKThI E ! ¢
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B Touke A Tekywias CKOpPOCTb CHWXEHWUs 4acTOTbl HE MNpEBbILIAET 3HaYeHUs
YCTaBKM MO CKOPOCTU CHWXEHUSI 4YacToTbl, BbixoaHble H.P. koHTakTbl pene K3
cpaboTaloT, kaHan otpaboTtaeT no AYP.

B Touke B Tekywlaa cKOpPOCTb CHUXEHMS YacToTbl HonbLue 3HAa4YeHUst YyCTaBKM MO
CKOPOCTU CHWXEHUS1 4acToTbl, BbIxogHOe pene kaHana K3 He cpaboraer,
cpabatbiBaHune no AYP 6noknpyetcs.

PucyHok A.8 - [lnarpamma paboTbl kKaHana npu BbinonHeHnn pyHkumm A4YP1 ¢ BCCH
B HEMPEPbLIBHOM PEXNME BbIMOMHEHUS YCTaBOK
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B Touke A CKOpPOCTb CHWXEHUS YacTOTbl V MeHblUe 3Ha4YeHUs1 3a4aHHOM YCTaBKU MO
CKOPOCTU CHMXXEHUSA YacToThl L.

B Touke B CKOPOCTb CHMXKEHNSA YaCTOThl CTana paBHa unu 6onblue 3agaHHOWN YCTaBKM
MO CKOPOCTW, HauYMHaeTCs OTCYET BPEMEHU (aHamm3 CKOPOCTU CHWXXEHUS 4acTOTbl
NpodoOSPKAETCsl), BPEMSI HanMyMs CKOPOCTU CHWXKEHMSI 4acToTbl (HE MeHbLue
3HA4YeHUs1 YCTaBKM) MeHblle BpeMeHn cpabaTbiBaHusa (i<tc), cpabaTtbiBaHue
BbIXOAHOrO pere He NPonUCcXoamT.

B Touke B CKOPOCTb CHMXXEHWNS YAaCTOThbl CTana paBHa v DonbLUe 3HAYEHNST YCTaBKu
Mo CKOPOCTU B TeYeHWe BCero BpeMeHu cpabaTtbiBaHWUS, BbIXOQHOE pene KaHana
cpaboTaer.

Mocne nogbema 4acToTbl A0 BenuuuHbI friycka, 4Yepe3 BpemMsi paBHOE 3HAYEHWUIO
ycTaBku tB, cpaboTaHHOE BbIXOOQHOE pene KaHana oTnyckaeT

PucyHok A.9 - [lnarpamma paboTbl kaHana npu BbINONHEHUM OYHKLNN HENOCPEACTBEHHOIO
KOHTposis CCYH B HenpepbIBHOM peXXnume BbINOSTHEHNS YCTaBOK
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B Touke A CKOpPOCTb MOBbLIWEHWSI YacTOTbl V MeHblUe 3aJaHHOW YCTaBKM MO CKOPOCTU
MOBbILLEHNS YacToThl L.

B Touke B CKOpPOCTb NOBbILLEHUSA YacTOTbl cTana 6onblie unuM paBHa 3agaHHOM yCTaBKe
MO CKOPOCTW, HAYMHAETCHA OTCYET BPEMEHM (aHanM3 CKOPOCTU MOBbILIEHMS YacTOThbl
NpodOSPKAETCs), BPEMS HanNUYMsa CKOPOCTU MOBbILEHUSA 4acTOTbl, MNpPeBbillaoLLEN
3Ha4YeHne YCTaBKW, MEHbLLE 3HA4YeHUs BpeMeHU cpabaTbiBaHusa (t<tc), cpabaTbiBaHue
BbIXOAHOrO pere He NpoucxXoamT.

B Touke B CKOpPOCTb MOBLIWEHUA 4acTOTbl cTana Oonblie unu paBHa 3HAYEHUHO
yCTaBKM MO CKOPOCTU B TeYeHWe BCero BpemMeHu cpabaTtbiBaHusi, BbIXOOHOE pene
KaHana cpaboTaer.

lMocne cHMXeHMs YacToTbl 40 BeNMYMHbI fB, Yepes Bpemsi paBHOE 3HaYEHM0 yCTaBku tB,
cpaboTaHHOE BbIXOL4HOE pere kaHana OTnyckaer.

PucyHok A.10 - [lnarpamma paboTbl kaHana npu BbIMOIHEHUN OYHKLMN HENOCPEACTBEHHOIO

KOHTpPOJ14 Chyse HenpepbIBHOM peXMMe BbIlNOJIHEHUA YCTaBOK

Ta6bnuua A.1 - lNepeyeHb HE3aBMCUMbIX BXOAHbLIX/BbIXOAHBIX LieNen pene npu nposepke

COonpoTunBIeHnda n3onAaunm

Ne Homepa koHTakToB KOHTakTHOM Konogku (KK) n Hanpsixe-
npo- | knemmHuka (KM) pene, mexay KoTopbiMu namepsietca [AicnonHeHue pene | Hue mera-
BEPKM CONPOTMBIIEHNE U30MIALNK OwmmeTpa

1 KM/6 — KM/4, KM/6 — KM/2 Bce vucnonHeHus

2  KM/8 — KM/6, KM/8 — KM/4, KM/8 — KM/2 YP4-3M-C-02

3 KM/6 — nepemkHyTble mexay cobown koHTakTbl KK/1...12 | Bce ncnonHenuns

4 KM/4 — nepemkHyTble mexay cobom koHTakTbl KK/1...12 | Bce ncnonHeHus

5 KM/2 — nepemkHyTble mexay cobown koHTakTbl KK/1...12 | Bce ncnonHenuns

6 KM/8 — nepemkHyTble mexay cobon koHTakTbl KK/1...12 YPY-3M-C-02 500 B

7 KK/ L — nepemkHyTble Mexay cobon KoHTakTbl KK/1...12 | Bce ncnonHeHus

8 KK/ i1 —-KM/4 Bce ncnonHeHus

9 KK/ L —-KM/8 YP4Y-3M-C-02

10 KK/ L — nepeMkHyTble Mmexay cobon KOHTaKTbI YPY-3M-C-02

KM/10,11,12

w
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NMPUNOXEHUE B
(cnpaBo4HoOE)

MoakntoveHue pene B cxemax aBTOMaTuKn

Ha pucyHkax B.1, b.2, B.3, b.4 npuBegeHbl cxembl nogkntoveHus pene YPY-3M-C,
YPY-3M-C-01, YPY-3M-C-02 B cxemax aBTOMaTUKW, rae:

F - BXOAbl KOHTPOSIMPYEMOU CETH;
Uon - BXOAbl ONepaTUBHOro HanNpPsKeHUst OT CETU MOCTOAHHOIO UMK
nepemMeHHOro TokKa;
CBP - Bxogpbl curHana «BHewHun cbpocy;
HA - BbIXOAbl KOHTAKTOB pene «HW» (curHan «HeuncnpaBHOCTbY);
K1 - BbIXOAbl KOHTAKTOB BbIXOAHOIO pesie nepBoro KaHana;
K2 - BbIXO[bl KOHTAKTOB BbIXOZAHOIO pene BTOPOro KaHana;
K3 - BbIXOAbl KOHTAKTOB BbIXOAHOIO pesne TpeTbero kaHana.
Pene YPY
KneMmMmHuk KnemmHasa konogka
~Uon F CEP |HM K1 K2 K3 J_
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PucyHok B.1 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ pasgesieHHbIM
onepaTtmMBHbLIM N KOHTPOSTMPYEMbIM HaNPSKEHNEM

Pene YPY

KnemMmmMmHuk KnemmHasa konogka
=Uos F CEP |HMU

s 303 3 ﬂme
TTT T l R

Uon F CbP HW K1 K2 K3

)
:

1[4
LTy

0o

-t

—| no
—| =0
e

—la
—»
—lw
—IN

PucyHok B.2 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beaUHEHHbIM
onepaTMBHbLIM Y KOHTPONUPYEMbIM HanpsKeHMEM (BbINOMHAETCS BHELLHEN
KOMMYyTauMen KOHTaKTOB KNEeMMHUKA)
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Pene YPY
KneMmmHuk Knemmnan konopgka
~Uon F CEP [HM K1 K2 K3
s 3ls sls s|haad s d[ER LS
T B B B e e e e e e A Y
Uon F CbP HU K1 K2 K3

PucyHok B.3 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax c pasgesnieHHbIM onepaTUBHbIM
N KOHTPONMPYEMbIM HanpsKeHWEM, rae nNepeknoyaoLLmMecs KOHTaKTbl BbIXOOHbIX pene
KaHanoB (BHELUHEN KOMMYTaLMeEN Ha KIEMMHOW Konoake) obbeanHeHbl B CXeMY
GOKMPOBKM Yepes BbIXOAHbIE KOHTAKTbl pene «HeucnpaBHOCTbY

Pene YPY
KnemMmmHuk KnemmHana konogka
~Uon F CBEP |HM K1 K2 K3
6 54 3|2 1[(12 11 10| 9 8 7 6 5 4|3 2 1
N | d | | d | | d
T TT T T FT T T & & 1 L
Uon F CBP HU K1 K2 K3

PucyHok B.4 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beaNHEHHbIM
onepaTMBHbLIM U KOHTPONUPYEMbBIM HaNpsPKeHWEM (BbIMOMHAETCH BHELLHEN KOMMYyTaunen
KOHTaKTOB KIeMMHMKa), rae nepekniovatoLmnecs KOHTakTbl BbIXOAHbLIX pefne kaHanos
(BHeLLHen KoMMyTauuen Ha KNnemMHOM Kornoake) o6beanHeHbl B CXeMy BITIOKMPOBKM Yepes
BbIXOAHbIE KOHTaKTbl perne «HencnpaBHOCTb»

Pene YP4Y-3M-C-02 BbINnonHAET OYHKLUMIO aBTOMATUYECKOrO MEPEKNOYEHNSA TOMNbKO B
cxemMax aBTOMaTUMKM C pasfeneHHbIM onepaTUBHbIM W KOHTPONMPYEMbIMU HaNpsXKeHUSIMU

(ocHOBHbIM 1 pe3epBHbLIM). [loakntoveHne BHewWHMX Lenen k pene YPY-3M-C-02 npuBeneHo
Ha pucyHke B.5.

Pene YP4Y-3M-C-02
KnemmHuk KnemmHana konogka
ABP. F2 (Tu F1 cep | HLF K1 | K2 | K3 q
F/\'!I_l b] b] b] b] o\Jn b] b} b} b] \!I uJ \!I (& \!I \ \!‘ J_.—
12 11 10/9/ 8 7(6 5|14 3|12 1/12 11109 8 7 (6 5 43 2 1
JIV TTTTTTTTIII LI LI LT I ITIL T
ABP F2 Uon F1 CBP HU K1 K2 K3
pe3epBHas OCHOBHas
ceTb ceTb

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

MogknioyeHne pene no cxeme, npuvBedeHHOW Ha pucyHke bB.1, aHanornyHo
NOAOKITIOYEHMIO B CXEMaxX aBTOMATUKN paHee BbiMyckaeMoro ucnonHenus pene YP4-3M-03-01,

Ha pucyHke B.2 — ncnonHeHuio YPY-3M-03, Ha pucyHke B.3 — ucnonHeHnio YPY-3M-03-02,
Ha pucyHke B.4- ucnonHenuo YPY-3M-03-03.

Ha pucyHkax B.6, 5.7 npusegeHbl npumepsbl cxembl AHP Ha 6ase pene YPY-3M-C.
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NMPUNOXEHUE B
(cnpaBo4HoE)

MpuHUKMN 3MepPEeHUs CKOPOCTN U3MEHEHNSA YacTOTbl C UCnorib3oBaHueM perne YPY-3M-C

(I'IO ctatbe «PewweHne npo6neM KayecTBa 4YacCTOTHbIX TrepexodHbiX TrpoueccoB C
npuMeHeHnem yCctaBOK Mo CKOPOCTU N3SMEHEHUA HaCTOTbI»,

BuHHMuyk C.4., A.T.H., NHCTUTYT npobnem MoaennpoBaHUs B 3HEpPreTmke
um. I".E. MNMyxosa HAH YkpauHsbil,

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

Hexan N.®., nHxeHep, NMNAO SnekTpoTexHmnyeckun 3asog «PEJICICy,

Kues, «3nektpuyeckme cetn n cuctemol», Ne 6, 2008 r.)
1 Obwume cBepeHns

B npouecce pas3sutns aBapuin C OGonbwMM OePUUNTOM aKTUBHOW MOLLHOCTM B
aHeprocmucteMmax (3C) BO3MOXHbI YACTOTHbIE aBapum C PE3KUMU U TNYBOKUMUN CHUKEHNAMMU
yacToTbl. Jns ux npegoTepaLleHnst NPUMEHSIOTCA YCTPOMUCTBA YacTOTHbIX aBTOMaTuK, paboTa
KOTOPbIX B YCMOBUSIX aBapUWHbLIX NPOLECCOB OWHAMUYECKOro M3MEHEHUs 4YacTOTbl AOSMKHA
obecneunBaTtb NPOTMBOABapUMHOE perynmpoBaHMe 4acToTbl M €ee BOCCTaHOoBfieHMe [0
ANUTENbHO AOMYCTUMbIX YPOBHEWN.

B HopMaTuBHbBIX OOKYMEHTax M MeToauyeckux ykasaHuax rno AYP ykasaHo, 4To npwu
aeduumte MowHocTu okono 45 % wvmerowenca Harpysku, pabota cuctem AYP no
OTKIMOHEHMIO Y4acTOTbl He MOXeT OblTb 3EKTUBHON, MNO3TOMY B TakKuMX Crydasax
pekoMeHayeTCs NPUMEHATb YCTPOMCTBa AOMOMHUTENBbHOW aBTOMATUYECKOW pasrpysku no
ckopocTn cHXeHus YactoTbl (JAPC). B coBpeMEHHbIX YCIOBUSX BO3MOXHbIX MOBbILWEHHbIX
AeduLUMTOB MOLLHOCTU C FMNyOOKMMU CHMXEHUAMM 4vacToTbl B JC, Gonee npuOpUTETHbLIM
aBnseTca npumeHeHune yctpouctB AYP no ckopoctu cHwkeHus 4dactotbl (AYPC), gns
YCKOPEHHOro OTKMOYEHUS cyllecTByrowmnx odepenen AHP1 no cKopoCTUM CHMXKEHUA 4YacToTbl
(CCUY).

ApanTtupoBaHHaa cuctema AYP-AYPC 6onee skoHoMu4dHa, obecneumBaeT OOnbLUYHO
HaOeXHOCTb paboThbl, TaK Kak MUCKMYaeT npuMeHeHne komnnektoB coBmelleHHon AYPIL, a
Takke obecneymBaeT yaobCTBO NP TEXHMYECKOW JKCMfyaTauun U Npy aHanuse aBapUnHbIX
CUTyaLMn CO CHUKEHMEM HaCTOThI.

Bonblwne npeumyliectsa B 3TUX NPOTUBOABAPUNHLIX MeponpuaTuax obecneumBaeT
npumMmeHeHne komomHnposaHHon AYP-AYPC c yctaBkaMn CKOPOCTU M3MEHEHUS YacCTOTbl.

30Hbl OENCTBUS pPasfuyHbIX aBTOMATUK MPU PasHbIX 3HAYEHUAX CKOPOCTU CHUKEHUSA
4YacToTbl NpMBeAEeHbl Ha pucyHke B.1.

[ononHutenbHas aBTomaTuyeckas pasrpy3ka no CCH (OAPC) u aBTomaTudeckas
yacTtoTHaa pasrpyska no CCY (AYPC) npumeHsieTca B paiOHax 3HEProcUCTEM C BO3MOXHbIM
BO3HMKHOBEHMEM fedunumnTtoB MowHocTn 6onee 40 % oT noTpebrieHns (CKOPOCTb CHUXKEHUSA
yacTtoTbl 6onee 2 'u/c), npu koTopon cpabaTbiBaHNe 0Obl4HON AYUP1 MO OTKNOHEHUIO YacTOThl
He MOXeT ObITb 3 PEKTUBHBIM M3-32 BONbLLOK CYMMapPHOW BbIAEPXKKN BPEMEHN.

B npakTuke HadanbHOe 3HayeHMe CKOPOCTU CHWXKEHUS 4acToTbl onpegensietca no
aeuunty akTMBHOM MoLHOCTM (Npwn ncxogHon yactote cetn fo = 50 ), aKBMBaNEHTHOWM
NOCTOSIHHOM MeXaHU4YeCKON UHepLmu reHepauun Tr n Harpyskm TH = 3 C.
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40 | : T '
20 10 kS 25 22 20 Vi, T'nfeex
30Ha TeXHOJIOTHYeCKHX Joma BOCY Jona oTcTpOiKH
MEep OIpHA THEL II0 MOMEHTY HHepPLIH
TAC u ADC
3ona weadderruenoro geficrena AYP 3ona addexrrrHoro geiicrena AP

PucyHok B.1 - 30Hbl 4eNCTBUA pasfiMyHbIX aBTOMATUK NPU pasHbIX 3HAYEHUAX
CKOPOCTU CHMXXEHUS YacTOThl

3aBUCMMOCTb 3HAYeHMUs HavanbHOM CKOPOCTUM CHWXEHUSI 4acToTbl OT geduumrta
aKTUBHOW MOLLIHOCTM 1 MOMEHTa MHEPLMM 3HEProcUCTEMbI NpBeaeHa B Tabnvue B.1.

Tabnuua B.1- 3aBMCUMOCTb 3HA4YE€HUSI HaYyanbHOW CKOPOCTU CHWMKEHUSA 4acTOTbl OT
aeduumTa akTUBHOM MOLLHOCTU M MOMEHTA MHEPLIMN SHEPTrOCUCTEMBI

Oedonunt aktnBHOn mMowHocTn A P, %

MomeHT 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70
nHepumu, c

CkopocTb cHmxeHus YactoTbl VF, Tu/c

8 0,4910,75|1,06 1,38 1,74 |2,13|2,56 | 3,04 | 3,57 | 4,16 | 4,48 | 5,65 | 6,41

10 0,42 10,65 | 091|1,19|1,50 | 1,84 | 2,22 | 2.65 | 3,12 | 3,67 | 4,28 | 5,00 | 5,83

12 0,36 | 0,57 | 0,79 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 cnyyan yactoTHbix aBapuin B aHeprocucteme (OC), yctaBkm CCY oTcTpamBatoTcs oT
MaKCMMarnbHO BO3MOXHbIX aBapui ¢ gedpuumtom mowiHoctn (15 - 20) % oT noTpebrneHuns u
Vfmin= (0,5 - 0,9) lNu/c, 4TO aBNAEeTCA HMXHUM Npegenom yctaBsok CCH.
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BepxHuM npenenom ycTaBOK CKOPOCTUM CHMXKEHUS 4acToTbl SABNSETCA 3HaYeHue
Vfnax = (1,6 - 1,7) l'u/c npu gecdomunte aktusHom morHocTn (30 - 35) %.

Hedvunt aktmBHOn MowHocTM 6onee 40 % saABnseTca npeaenbHO AOMNYCTUMbIM - OIS
paboTbl AHP Mo OTKNOHEHMIO YacTOTbl, HaYarbHOW 30HOM flaBUHbI YacToThl, a 6onee 70 % —
Ha4yanbHOW 30HOW NaBMHbI HANPSXKEHNS.

Jlloboe ycTpoOMCTBO aBTOMATMKM AOSMKHO pabotatb B ceTM B “XOywem” pexume wu
JencTBoBaTb TOSMbKO MO (PakTy aBapuiHbIX NapamMeTpoB. [losTomMy Ans aBapuUWHOro
namepeHna CCH yctaHaBnmMBaeTcs 4YactoTa nycka Fnyck, npu KOTOpPOW 3anyckaeTtcs
namepeHne CCH un eé KoHTporb € 3agaHHoM ycTaBkon V.

YactoTa nycka cxembl namepeHmss CCH He gormkHa 6biTb 6nmskon kK 50 Iy, nockonbky
HOPMaTUBHbIA [OMYCTUMbIA YPOBEHb perynupoBaHus 4Yactotel paBeH = 0,2 Iy ot
HOMMHanbHOro ypoBHsa 50 I'y. Takum obpasom, YactoTa nycka Fnyck gomkHa 6biTb He Bbille
49,7 Iy, ¢ yyetom oTtcTponkm Ha 0,1 'y OT HOpMAaTMBHOrO AOMNYCTUMOrO PEryrMpoBOYHOro
AnanasoHa.

2 Cnocobbl NU3BMEPEHNSA CKOPOCTU CHUXKEHNSA YacTOTbl U BbIGOP YCTaBOK

2.1 Cnocob HenocpeaCcTBEHHOIO N3MEPEHNSA CKOPOCTU CHUXKEHUS YacCTOThl

Ana mukponpoueccopHbix pene yactotel (MIMTPY) ¢ HenocpeaCTBEHHBIM U3MEepeHUeM
CKOPOCTU CHWXEHWNS YacTOTbl yCTaHaBNNMBAETCA:

— yCTaBKa YacToThbl nycka cxemsl namepenunsa CCH (Fnyck);

— yctaBka CCY (Vf);

— 3aepxka pene spemeHu (tps).

ANroputM U3MEpeHUs CKOPOCTU CHWXKEHUS YacTOTbl OCHOBaH Ha MPOrpaMMHOM
namepeHnn CCH (mo natm nepuopos, T.e. Bpems usmepeHus 0,1 c) n BBoge paboden
3aJepXKkn Ha Bpems yctaBku perne tps = 0,2 c. [1o 3aBepLueHn oTcHeTa 3aepPXXKN BPpeEMEHN
BbIMOMHAETCA OTKMYEHNe Harpysku, ecnm paboyas CCY pasHa unu 6onble yctaskm CCH.
Ecnu xe paboyas CCH Vfpab 3a Bpems yctasku pene (0,2 ¢) ctana meHbLue yctaskn CCH He
MeHee Yyem Ha 0,1 lu/c, To cxema namepeHna CCY BosBpallaeTcs B UCXOQHOE COCTOSIHME, a
OTKIMOYEHME Harpy3ku 6rokmpyeTcs (BbIXOAHOE perne He cpabaTtbiBaerT).

Mpumep. Ecnn vactota Fnyck = 49,7 4, yctaBka CKOPOCTU CHWXEHUSI 4acToThbl
Vf=1,2Tu/cek, t=0,1c+0,2c=0,3c, TOOTKNOYEHNE HArPy3KN NPOM3ONOET Ha

Fpa6=49,70 Ty - (1,2Mu/c x 0,3 ¢c) =49,34 ',

Ecnn xe 3HayeHune Tekywien paboyen CCH Vipab 3a Bpems yctaBku pene tpe =0,2 c
ctana meHble yctaskm Vf He meHee 4yem Ha 0,1 lu/c (Fpab < Fnyck), TO cxema namepeHus
CCH BosBpallaeTcsl B MICXOAHOE COCTOsSIHME npu ycrosuu, 4To Fpab < Fniyck.

[MoBTOpPHBIN MNyCK cxeMbl uaMepeHusa ocyuwlectensetca npu Vipab > VI 3anyckom
3a4epXXKkn BpemeHu tps .

MonHbIn Bo3BpaT cxembl namepeHna CCY BO3MOXEH TOMbKO NOcre JOCTUXEHUS YPOBHS
paboyen 4acToThbl BbllLE YyCTaBKM YacToTbl Nycka Fpab > Fnyck. YcTtaBka BpemeHu No 4YactoTte
BO3BpaTa goskHa bbiTb He meHee 0,1c.

2.2 Cnocob KOCBEHHOIrO N3MEPEHNS CKOPOCTU CHUXKEHUST YacTOoThl

Mpn  kocBeHHOM  wu3amepeHun CCH  ucnonb3yeTcd [OBe  YCTaBKM  4acToOThbl
MHOrOYCTaBOYHOIO pene unu aBa 0gHOYCTaBO4YHbIX perie YyacToThl. [1pu ncnone3oBaHuu pene
YPU uncnonb3yeTcs fBa KaHana OAHOro perne npu 3agaHnm Ha Hux dyHkumm AYP (pene YPY
OOJTKHO ObITb B PEXUME HEMPEPLIBHOIO BLINOSTHEHUS YCTABOK).

YcTaBka 4acToTbl Mycka M KOHEYHas ycTaBka 4acToTbl (MO pPas3HOCTM 4YacToT Ans
BbIOpPaHHON YyCTaBKM BpPeEMEHU), KOTOpble MogenupytoT 3agasaemyto CCH, BbibupatoTcs ans
pasHbix 3HaYyeHnn CCY n3 tabnuubl B.2.
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Tabnuua B.2 — PasHOCTb Mexay 3HayeHMeMm YCTaBKM 4acTOTbl Mycka W KOHEYHOW
yCTaBKOW 4YaCTOTbl NPW pa3sHbiX 3Ha4YeHnsX HavdanbsHon CCY

Bpems 3Ha4eHne CKoOpoCTM CHMXeHus JactoTtbl VI, u/c

3apgepxkm,c | 0,7 | 08 | 09 |10 | 11 |12 13 |14 |15 |16 |17 | 18

tpe = 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

tpe = 0,3 0,21]024|0,270,30| 0,33]|0,360,39| 0,42 | 0,45 | 0,48 | 0,51 | 0,54

Bonbwum yctaBkam CCHY [oOmkHbl COOTBETCTBOBATb MEHbLUME YCTABKM BPEMEHM.
KoHeuyHas ycTtaBka 4acTtoTbl KOCBEHHOrO namepeHna CCY (FKoH) onpeaenseTca no pasHoCTU
BbIGpaHHON ycTaBkuM nycka cxembl Fnyck n CCH (Vf) 3a Bpemsa 3agepxku tps:

FkoH = Fnyck — (Vf x tps).

Ecnn 3apgaHbl: yactota Fnyck = 49,7 Iy, yctaBka CCH = 1,2 lu/c, yctaBka BpemeHu
tpe = 0,3 ¢, TO KOHEYHas ycTaBKka 4acToThl

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

Anroputm kocBeHHOro namepeHus CCY ocHoBbIBaeTCs Ha NPOrpaMMHOM U3MeEpPEeHUM
pas3HOCTM YacToTbl Nycka (Fnyck — Ha ocHOBHOM pernie 1) n KoHe4yHown 4vacTtoTbl (FkoH — Ha
BCnomoraTtenbHoM pene 2), npu yctaske CCY (Vf) 3a Bpemsa 3agepxkun tps = 0,3 ¢ Ha pene 1.

Mpn 3aBeplleHUn oTcyeTa 3aL4epXXKM BPEMEHM BbINOMHAETCA OTKIHOYEHME HarpysKku,
ecnu paboyas yactota paBHa unu Gonblue ycTaBkn FKOH.

Ecnn e paboyasa 4actota 3a 0,3 c crtana MeHblle ycTaBkM FKOH He mMeHee 4eMm Ha
0,1 Tu, To cxema m3amepeHus CCHY Bo3BpawaeTca B UCXOLHOE COCTOSIHME, a OTKIIOYEeHue
Harpysku 6nokmpyercs.

YcTtaBka uHTepBana BpeMeHu uamepeHusa (tpB) ABYX pasHbliX 4acToT onpefensieTcs
TpeboBaHUAMN Kak HEOOXOAMMOW TOYHOCTM M3MepeHust Bonbwon HadanbHon CCH, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebaHnn n KOPOTKUX 3aMblKaHU B 3HEProCcUCTEME.

Cxema coeanHeHWI BbIXOOHbIX KOHTAKTOB (@) ABYX pene yvactothl (fy, f2) npuBegeHa Ha
pucyHke B.2.

Mpn kocBeHHOM unamepeHun CCH BBoguTcAa pexmm Bo3BpaTa pene no CCH, ecnu 3a
Bpems 6onee 0,3 c (tc1 = tpe) paboyas yacToTa HMXKe KOHEYHOW YacToTbl Fpab. < ( FKoH = f;).

MonHbIn Bo3BpaT cxembl namepeHnsa CCY BO3MOXEH TOMbKO NOCE OOCTUXKEHUS YPOBHS
paboyer YacToThl Bbllle yCTaBku YacToThl nycka Fpab > (Fnyck = fy).
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IETh HATHYHA CROPOCTH CHHAECHHT YaCTOTEI

fl + tC]_ f2 + tCZ
a) o %) @ %)
1 _
fl + 11 f2 +te
6) @ & & o Vf
1 2
fl + ter1 fZ +te
B) @ & & < Vr
1 2

1, 2 — MOCTIeMORATEILHOCTh cpa6 ATEIE AHHA pPEJle YACTOTEL

roe a) npu geuuuTte MOLWHOCTU, MeHbLUeM 3agaHHon ycTtaBkm CCY;
0) npu gedmunTe MoLHOCTKU, paBHOM ycTtaBke CCY;
B) Npu aeduumte MowHocTn, bonbwem yctaskun CCY;
f1 +tcq — ycTtaBku cpabaTbiBaHnA no vacTtoTe f1 1 yctaBku Bpemenu tcq pene 1;
f, +tc, — ycTaBku cpabaTbiBaHnA no YactoTe f, u ycTaBku BpemeHu tc, pene 2

PucyHok B.2 - lNpuHumn kocBeHHoro namepeHna CCH n cxembl coegMHEHU BbIXOLHbIX
KOHTaKTOB ABYX perie 4acToTbl

Mpu npumeHeHun pene YPY Ha kaxgom kaHane pene, Kpome YCTaBOK 4acToTbl M
BpemeHu cpabatbiBaHus Fnyck = fy, tcy = tpB, FKkoH = fy, tc, = 0 (3agepxka no nporpamme
N3MepeHna A0 Tpex NepumoaoB YacTOTbl KOHTPONMpyemMon ceTu), Heobxooumo 3agaBaThb
yCTaBKM 4YacToTbl Bo3BpaTta (FB) n BpemeHu Bo3spaTa (iB):

Ansi nepsoro kaHana Fe = Fnyck + 0,1 'y, t8 20,1 c;

AN1s BTOpOro kaHana (BcrnomorateneHoro) FB = Fkon + 0,05y, t8 20,1 c.

B npaktuke ans OAPC (oTkniovarolen oTaenbHy0 Harpy3ky, He 3a4eMCTBOBaHHYO Nojg,
AYP1) n kombuHmposaHHon AHPC (oTkntovatowen Harpyskm ceomx ovepenen AYP1) yctasku
CCM Bbibupatotca B npegenax ot 1,1 go 1,7 lu/c (ana noBbiweHus 6onee HagexHoOro u
BbICTPOro 4ENCTBUA — OHU MOTYT BbITb U MEHbLLE).

Ona OAPC yctaBku YactoThl (Frnyck), B 3aBUCMMOCTM OT AedomumTa akTUBHOW MOLLLHOCTH,
OOMMKHbI ObITb Bbiwe ycTtaBok 4vactotel AYP1 (ot 49,7 po 49,5 lu). Ana AYPC - Bblwe
ycTaBok Yactotbl A4P1 (oT 49,7 'u) n, CTyneHyaTo CHMXaAcb B 30He ycTaBok AUP1, 0OmkKHbI
npeBbILWAaTh YCTaBKM 4acToTbl cBOMX odepenen Ha (0,5-0,7) u.

Bbibop yctaBok CCY n BpemeHu, B 3aBUCMMOCTM OT cnocoba namepenus CCH, gormkeH
BbINONHATLCA No Tabnuuam B.1, B.2.

2.3 bnokuposkn AYP 1 N0 CKOPOCTU CHUXKEHUSA YaCTOTbI

Bnoknposkn yctponcts AYP1 no ckopoctn cHmxeHna yactoTtbl (BCCH) ucnonbayroTcs
Ans npefoTBpalleHnss nx paboTbl NpyM BO3MOXHOM Bblbere ABuratenbHon Harpysku. B
3aBUCUMMOCTU OT nNpeobnagaHna acUHXPOHHOW MMM CUHXPOHHOW Harpysku MpucoeanHeHuin
yctaBkn CCH moryT coctasnatb oT 2,3 go 5,0 'u/c npu yctaBke Bpemenun (0,2 - 0,3) c.

B npaktuke pekomeHnaytotca yctaBkm BCCH ot 2,3 go 3,0 'u/c, ana 6noknpoBaHusa Ha
bornee BbicOKOW paboyen 4YacToTe, YacToTe Bble YCTaBKM 4acToTbl cpabaTtbiBaHua AYP1.
Llenb Hannumsa cKopocTu CHMXKeHUs YacToThbl B cxeMe AYP1 ncnonb3yeTcsa Kkak 6nokvpytoLlas.
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HesaBucumo ot cnocoba nsmepeHma CCH, Tekywasa yactota cpabatbiBaHus (f;) BCCYH
onpefenseTca No BeMNWYMHE CHWXEHUS 4acToTbl 3a BpeMms 3agepxkum no Tabnuue B.3
(f2 = FKkoH , tc, = 0 npm kocBEHHOM crnocobe).

Tabnuua B.3 — PasHOCTb Mexay 3HavyeHMem YCTaBKM 4acToTbl Mycka W TekyLuew
YyacToTbl cpabaTbiBaHWsA NpU pa3HblX 3Ha4YeHusxX HavanbHon CCY 1 BpeMeHn 3agepxku

Bpems 3HayeHne CKopoCTU CHMXeHNA YacToTbl Vf, Tu/c
3a0EepXKu, C 23 | 24| 25 2,6 27 | 28 | 29| 3,0 | 3,1 3,2 | 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 | 0,95 | 0,99

Hanpumep, npu yctaske nycka f1= Fnyck = 49,7 'y, yctaBke CCH Vf = 2,3 'u/c n ycTtaBke

no Bpemenu tpe = 0,3 ¢, nony4nm, 4To Tekylasa YactoTa cpabaTtbiBaHnsa ECCH pasHa:
f, =49,70 — 0,69 = 49,01 I'w.

Mpn kocBeHHOM peanuaaumn gyHkummn BCCY ncnonbayoTca aBa kaHana pene YPY unu
ABa OOHOYCTaBO4YHbIX pere 4acToThl (PUCYHOK B.2).

[na SkoHOMUM B KayecTBe YCTaBKM Mycka wucnonb3yetrcsa paboyas yctaBka AYP1
(OCHOBHOW KaHars), a KOHevHasi yctaBka BblbupaeTcs no tabnuue B.3 n yctaHaBnuBaeTcs Ha
cBobogHOM (BCnomoraTtesnibHOM) kaHane pene YPY-3M.

CoeovHeHVe KOHTAKTOB KaHamnoB BbIXOOHbIX perie 4actotel YPY npuBegeHo Ha
pucyHke B.3.

OCHOBHOW BCroMoraTenbHbIn
KaHarn KaHan
)+ te H+te
. T
(% (% ) Ha oTkntoyeHue

PucyHok B.3 — CoegunHeHmne koHTakToB pene vacTtoTbl YPY B pexume 5CCY

Mpn npumeHeHnn pene YPY-3M-C, kpome kocBeHHOro crnocoba 6nokuposkn AYP1 no
CKOPOCTU CHWXXEHWSA 4acToTbl, nNpegycMoTpeH Takke npsmon pexumm AYP1 ¢ BCCH Ha
KaXX[,OM KaHare C HeNnocpeacTBEHHbIM 3aaHNEM YCTaBKM CKOPOCTU CHUKEHMUS YaCTOThl.

Mpw 3agaHun Ha kaHane pene YPY-3M-C dyHkumn AYP1 ¢ BCCH yctaBka BpemeHu
cpabaTbiBaHUA [OMMKHA 3agaBaTbCA HavmHaa ¢ 0,2 ¢ u Gonee. OTO BpeMsA yCTaBKU YyXe
BKMOYaeT B cebs BpeMsa U3MEPEHUA CKOPOCTU CHWXKEHUs 4acToTbl (NSTb Nepuoaos
KOHTPOSIMPYEMOW 4acTOTbl), KOTOPOE KOHCTPYKTUBHO 3ariOXXeHO B Mporpammy u3MepeHus
CKOpPOCTH.

3 Cnocobbl n3MepeHmnd CKopocCcTtu noBblLLUEHUA YaCTOTbl U Bbl60p yCTaBOK

3.1 Bbibop 3Ha4eHUs yCTaBOK MO CKOPOCTU MOBbILLIEHUS YaCTOTbl

ABTOMaTMKa OrpaHu4eHnsa nosblweHnsa YactoTbl (AOMY) n yacToTHOE aBTOMaTU4ECKOE
MOBTOPHOE BKIIOYEHUE MO CKOPOCTM noBblweHus YactoTbl (YAIMNBC) npumeHsieTca B paioHax
C BO3MOXHbIM BO3HWKHOBEHMEM OOMNbLINX U3ObLITKOB aKTMBHOM MOLLHOCTW, MPUBOASLMNX K
pe3koMy BO3pacTaHWO 4acToTbl A0 YPOBHEW, He LONYCTUMbIX ANs ANUTEenbHOM paboTbl
TYpPOUH 1 peakTOpOB ANEKTPOCTaAHLMMN.

B npaktuke HavanbHasa CKOpOCTb NoBbIWeHMsA YacTtoThl (CIMY) onpegenseTcs no n3bbITKy
aKTMBHOW MOLLHOCTM npu ucxogHom vactote cetn fo = 50 'y 1 9KBMBaANEHTHOW MOCTOSIHHOW
MexaHU4YeCcKon nHepumn reHepaumm tr n Harpysku tH = 3 ¢ (tabnuua B.4).
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Ta6nuua B.4 - 3aBucumocTb 3HadeHuss HadanbHon ClY oT wmn3bbiTka akTuBHOMN
MOLLIHOCTU U MOMEHTAa MHEPLINN SHEPTrOCUCTEMbI

N306bITOK akTuBHOM MoLHOCTU, A P, %

Moment "2 T 4 [ 6 [ 8 10121416 [ 18] 20 | 22 [ 24 | 26

nHepuuu, ¢ CKOpOCTb MOBbILLEHNS YacTOThl, L/C
8 0,09 0,180,226 10,341 0,42|0,50|0,580,65|0,72|0,79| 0,86 10,93 (0,99
10 0,08/0,175(0,22/0,29|0,36 10,42 0,49, 0,55|0,61|0,67|0,72 0,78 (0,83
0,7
12 0,0710,13/0,19/0,25/0,31|0,36|0,42 0,47 | 0,52 | 0,57 | 0,62 |0,67 )

14 0,06 |0,11|0,170,22 0,27 | 0,32 | 0,37 | 0,42 | 0,46 | 0,51 | 0,55 0,59 |0,63

OnacHble no CINMY pexummbl B OBC 1 3C MoryT BO3HUKATb:

- B OBC, npu otaeneHun permoHa ¢ 6onbiMm 4edUUNTOM aKTUBHON MOLLHOCTMU;

- B OC, npu otgeneHnn ot O3C ¢ n36bITKOM aKTUBHON MOLLHOCTM;

- B panoHe 3C, BblgeneHHom genctemem YA ¢ n3bbITKOM aKTUBHOM MOLLLHOCTMW.

B nepBbIx ABYX crnyyasx oTaeneHus npu yactorte, 6nmnskon k 50 4, onacHbl aBapuiHbie
n36bITKN MoLwHocTU (> 3 %), Npu KoTopon 3a nepsble 10 ¢ nepexogHOro npouecca YyacTtoTa
MOXeT noBbicuTbes 6onee yem Ha 0,5 L,

B cny4yae otgeneHns u3bbiToyHOro parnoHa pencteuem YA, onacHbl aBapuirHble
n3bbITkKM MoLHOCTU (> 8 %), Npu koTOpoKn 3a nepsBble 10 C NepexogHOro npouecca YacrtoTa
MOXeT noBblcuTbes ¢ yctaskm YOA (47,5u) oo 50,5 Nu.

3.2 Cnocob HenocpeaCTBEHHOIO U3MepPEHUst CKOPOCTU NOBbLILWEHNSA YaCcTOThI

Anroputm paboTbl nporpammMbl HENOCPEACTBEHHOIO namepeHus CIY ocHoBbiBaeTCcA Ha
nporpammHomMm uamepeHun CIMY 3a 0,1 ¢, BBoge paboyven 3agepxku BpemeHn 0,2 ¢ — onsa
AOlMNY un (2 - 3) c unn 6onee — gns YATBC.

Mo 3aBeplieHUM oOTcYeTa 3adepXknm BpemMeHu BblinonHsietcsa gencrene AOMY umnu
YAIBC, ecnu pabo4asi CKOPOCTb MOBbIWEHMS 4YacTOTbl paBHa unu 6onbuwe yctaBkn CIY.
Ecnun e paboyas ckopoCTb NOBLILIEHWSI YAacTOThl CTana 3a BpemMsi oTcyeTa 3a4ep>KK1 MeHbLUe
yctaBkn CIMY (He meHee 4em Ha 0,1 lu/c), To cxema mnamepenna ClY Bosepawiaetcsa B
ncxogHoe nonoxenuve, a gencrame AOMNY nnn YATBC 6nokupyeTcs.

AOTlY BbINONHAETCA, Kak NpaBuno, Ha yctaBkax YactoTbl 6onee 50 Iy ¢ BblioepXKamm
(yctaBkamun) Bpemenu (0,2 - 0,3) ¢, a AN ycKopeHus AenCTBUS MOXeT OblTb 1 Be3 BblOepXKKN
BPEMEHM, HO C BIIOKMPOBKOM AENCTBUS NPU HECUHXPOHHBIX KONebaHMsX 4acToThl.

YAIBC BbINONHAETCA Ha ycTaBkax 4actoTbl oOT 49,2 Iy go 50 Iy c Bbiaepxkamu
BpemeHn ot (2 —3) go 20 c, C uHTepBanom BpeMEHU He MeHee 3 C.

PaccmoTpum npumepbl onpeaenenns TekyLen 4actoTel cpabaTbiBaHUS.

AOTlY: ecnunuyactota Fnyck =49,2 'y, ycraBka CMNY = 0,42 ly/c,

t=01¢c+0,2c=0,3¢c, 10

49,20 Ny + (0,42 Tuw/c x 0,3 ¢) =49,20 + 0,126 = 49,33 'y, Fpab =49,33 I'L.

YAIBC: ecnn yactota Fnyck = 49,2 'y, yctaska CIN4 = 0,42 Nu/c,

t=0,1c+2c, 10

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

B nporpammy namepenust ClrY seeneH pexum Bosspata pene no CI4, ecnn 3a Bpems
6onee 0,2 ¢ (5 nepnogos namepeHus nnc 5 nepnogos KOHTpons) paboyasa ClNY ctana Huxe
yctaBkm (Vf pab. < Vf ycr).

MonHbIi Bo3BpaT cxeMbl namepeHnsa CINY Bo3moXxeH TOMNbKO nocrne OCTUXKEHUS YPOBHS
paboyer YacToTbl HMXKe YCTaBKM YacTOThbl Nycka cxembl namepenunsa Cr4Y Fpab < Fnyck).
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3.3 Cnocob KOCBEHHOIO N3MEPEHUS CKOPOCTU NOBLILLEHNSI YacTOTbI

Mpn kocBeHHOM m3amepeHun CIY (Ha OByX ycTaBkax 4acTOTbl MHOrOYCTaBOYHOrO perne
UM OBYX OAHOYCTaBOYHbLIX perie 4acToTbl) yCTaBKa 4acTOTbl Mycka M KOHEYHas ycTaBka
4acToTbl (MO Pa3HOCTKN YaCTOT ANS BbIBpaHHOW YCTaBKU BPEMEHW), MOOENMPYIOT 3aJaBaemyto
CIl4, n BbiBupatoTCca Ha pasHbix ycTaBkax 3HavyeHusa CMNY 13 tabnuubl B.5

Tabnuua B.5 - Pa3HOCTb Mexay yCTaBKOW 4acTOTbl MyCKa M KOHEYHOW YCTaBKOW Mpu
pa3sHbIX Ha4YasibHbIX CKOPOCTAX NOBbILIEHNSA YaCTOThI

Bpewms 3HayeHne ckopocTh noBbiweHus YactoThl Vi, u/c
3aEePXKKM,
tpB, C 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|0,08104|1,141,24|1,34| 1,66
0,3 0,02 | 0,04 | 0,06 | 0,08 | 0.09|1,08| 1,26 |156|1,71|186 | 2.01| 2,49

Bonbwum yctaBkam CIMY [omkHbl COOTBETCTBOBaTb MEHbLUME YCTaBKM BPEMEHMW.
KoHeyHas yctaBka 4dactoTbl (FKOH) onpefensieTcs npu CyMMUPOBAHUW BblOPaHHOW YyCTaBKu
3anycka cxembl (Fnyck) co CIMY (Vf) 3a Bpems 3agepxku tps:

FkoH = Fnyck + (Vf x tps).

Ecnn 3apgaHbl: yactota Fnyck = 49,2 'y, yctaeka CINY = 0,36 'u/c, BpemMsa 3agepxku
tpe = 0,3 ¢, TO KOHEYHas ycTaBKa 4YacToOTbl

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

Cxema anroputma paboTbl NporpaMmbl KOCBEHHOro namepeHus ClNY ocHoBbiBaeTcs Ha
NPOrpaMMHOM WM3MEPEHUN pPasHOCTM 4acToTbl nycka Fnyck — Ha OcCHOBHOM perne 1 wu
KOHe4YHOoM 4acToTbl FkOH — Ha pene 2 (BcnomoratenoHom), npu yctaeke CIY (Vf) 3a Bpems
3agepxkn — 0,3 c.

Mpn 3aBepweHnn oTcyeTa 3adepkKM BpPEMEHM BbINOMHAETCA OTKMAYEeHue, ecnu
paboyas YactoTa paBHa unu GonbLle ycTaBkn FKOH.

Ecnn xe paboyas yactota 3a 0,3 ¢ ctana MeHblle yctaBknm FkoH (He MeHee 4yeM Ha
0,1 u), To cxema mnamepeHna CI1Y BosBpawaeTca B UCXOLHOE COCTOSIHME, a OTKIIOYEeHue
BrokupyeTcs.

YcTtaBka uvHTepBana BpeMeHW WU3MEepeHus [ABYX pas3HbiX 4acToT onpegensercs
TpeboBaHUAMN, Kak HEOBXOOMMOM TOYHOCTM u3MepeHusa 6ornblon HadanbHon ClY, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebGaHUM 1 KOPOTKMX 3aMblKaHUI B SHEPrOCUCTEME.

Cxema coeanHeHWI BbIXOOHbIX KOHTAKTOB (@) ABYX pene 4vactothl (fy, f2) npuBeneHa Ha
pucyHke B.4, rpe f; = Fnyck, f, = FkoH, tci = tps, tc,=0.
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ey HATHUHA CROPOCTH CHILEEHHA TACTOTEHI

t+ te Hh+te
a) o & > &
1 _
f]"‘tC] f2+tC2
0) @ @ & P,
1 2
f1+tC1 f2+tC2
B) @ q— 7 p—
1 2

1, 2 — mOCcIe JOBATEIBLHOCTh cpa6 ATEIE AHH A PEelle YACTOTEL

a) Npu n3dbITKe MOLLHOCTU, MeHbLUEM 3agaHHoM ycTaBku Cl1Y;

0) npn n3bbITke MOLLHOCTK, paBHOM ycTaBke Cl1Y;

B) Npu n3bbITke MoLWHOCTH, Bonblem yctasku Cl1Y;

f1+ tcy — yctaBku cpabaTbiBaHusA no YacTtoTe f1 n yctaBku BpemeHun tcy pene 1;
f,+ tc,— yctaBku cpabaTbiBaHUsA No YacTtoTe f, 1 yctaBkm BpeMeHu tc, pene 2.

PucyHok B.4 - lNpuHumn kocBeHHoro namepenunsa CINY n cxembl coegmMHEHUN BbIXOLHbIX
KOHTaKTOB

Mpn kocBeHHOM unamepeHun CIMY BBOAMTCA pexmm Bo3BpaTa pene no CI4, ecnu 3a
BpeMsa 6onee 0,3 ¢ paboyasi YHacToTa HMKE KOHEYHOWN YacCTOTbI:

(Fpab. < FkoH).

MonHbIn BO3BpaT cxembl namepeHna ClMNY Bo3MOXeH TOMbKO nocre JOCTUXEHUS YPOBHS
paboyen 4YacTOThbl HMXKE YCTaBKM YacTOThbl Nycka namepenus CIr4:

(Fpab < Fnyck).

[na KOCBEHHOrO M3MEPEHUSI CKOPOCTM NOBLILLEHNS YaCcTOTbl C NPUMEHEHNEM pere Tuna
YPY ucnonb3yeTtcs ABa kaHana perne.

Pene YPY pomkHo GbiTb B pexuMme HEMNPEPLIBHOrO BLINOSIHEHUS YCTaBoK. Ha aByx
KaHanax 3agaetcsa pyHkuua YAMB ¢ cooTBeTCcTBYOWMMM YCTaBkamu. Ha kaHanax pene YPU,
KpOMe 3ajaBaeMblX YCTaBOK 4acToTbl U BpeMeHu cpabaTbiBaHus, HeobxoouMmo 3agaBaTtb
yctaBkn 4vactoTbl (FB) n BpemeHu (tB) Bo3Bpara :

Ha nepBoM kaHane Fnyck =f4, tcq = tps.,

FeB = (Fnyck—0,05Tu), t8 20,1 c;

Ha BTOPOM BcrnomoraTenbHoOM KaHane FkoH = f,, tc = 0 (3agepxka no nporpamme

N3MepeHna 0o Tpex NepnogoB YacTOTbl KOHTPONMPYEMOW CETH),
FeB =( Fkon - 0,05Ty), t8 = 0,1c.
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NMPUNOXEHUE T
(cnpaBo4HoOE)

MeToaunka pacyeTa yCTaBOK CKOPOCTU CHMDKEHUS YacTOoThbl U peanusaumm
Ha MuKpornpoueccopHom pene YPY-3M-C (YPY-3M-C-02)
KomnnekcHoro gybnupytouwlero genctana A4P1 — AUPC
(c ucnonb3oBaHMeM MmaTepumanoB u3 «Metoaumkm pacveta M Bblibopa YCTaBOK CKOPOCTU
N3MEHEeHNsA 4acTOoTbl B CXeMaX YaCTOTHbIX aBTOMaTuK, BMOKMPOBOK 1 3awmT», BuHHuuyk C. 1.,
A.T.H., MHcTnTyT npobnem moaenupoBaHus B aHepreTuke um. I.E. Nyxosa HAH YkpaunHbl)

BBepneHune

Mpn 6onblunx aedmunTax akTMBHOM MOLLHOCTM U CKOPOCTU CHMXeHMS YacToTbl (CCH)
6onee 2,2 l'y/c pencremne AYP1 (NoO OTKIMNOHEHMIO YaCTOTbl) HE MOXET BbITb 3EKTUBHBIM.

Ay6nupytowee genctene AYP1 - AYPC Ha OTKNOYEHWE OAHOW U TOW XKe Harpysku
no3BonseT:

- peanusoBaTb ynpexpawowee oTkMoveHne Harpy3km no CCY, go oTknodeHus (unu
HeadbdekTmBHOro gencteuns) A4P1 No OTKNOHEHWUIO YaCTOThl;

- obecneunTb 3PPEKTUBHYIO aBapuUHyO pasrpysky notpebneHus no CCY B cxemax
A4YP1.

®DyHKUMOHAmNbHbIE ~ BO3MOXHOCTM M TEeXHUYECKME  XapaKTEePUCTUKM  OLHOro
TpexkaHanobHoro pene YPY-3M-C, YPY-3M-C-02 obecneumBaioT peanu3aumio B CXemax
NpOTUBOABAPUNHON YaCTOTHOM aBTOMATUK:

a) OTKNIOYEHUS HarpyskM Mo 3afaHHbIM YCTaBKaM OTKIMOHEHUSA (CHWXEHWHA) 4acToTbl -
dyHKunn AYP1 (dyHKUmMA Ha nobom KaHane perne — KOHTPosb YyacToTbl AYP);

6) OTKMNOYEHNA Harpyskn no 3agaHHbIM yctaBkam CCH - pyHkumm AYPC (pyHKUmMA Ha
nobom kaHane pene - CCY);

B) OnokmpoBkn (3anpeTt) oTkno4veHus Harpy3kum no AYP1 npu Bbibere gBuratenbHOM
Harpysku — oyHkuma BCCYH AYP1 (pyHkums Ha mobom kaHane pene - A4P1 ¢ BCCH);

r) 6nokupoBku (3anpet) oTknoveHna Harpyskm no AYPC npu Bbibere gsuraTenbHOM
Harpy3kn — pyHkuna BCCYH AYUPC (peanusyeTcs Ha noObIx OBYX KaHanax perne, (pyHKuuu
kaHanos — CCH);

A1) OTKNIOYEHUS Harpysku KoMnrekcHbiM aybnupywowmm gencrtsnem AYP1 — AYPC -
dyHkumna AYP1-AYPC (peanusyeTtcs Ha nobbix OBYX kaHanax pene, (OyHKUMW KaHanoB —
CC4, AYP);

€) 6roKMpPOBKM (3anpeT) OTKMOYEHNS HArpy3kn KOMMNIIEKCHOro aybnupytoLwero oencTens
A4YP1 - AYPC npwu Bblbere apuratenbHon Harpy3km — yHkums BCCH AYP1 - AYUPC
(peanuayeTtcsa Ha Tpex kaHanax pene, gyHkumn kaHanos — A4P, CCY, CCY).

Pene YPY-3M-C-02 kpome peanusaumm BbllenepeyncneHHbiX (OyHKLNN OCyLeCcTBASET:

- KOHTPOSib 3HAYEeHUs HanpskeHust OT TpaHcdopmatopoB HanpsbkeHus (TH) gByx
CEKUWUN, MOAKMIYEHHbIX K perie (OCHOBHas M pesepBHas), C (PyHKUMENH aBTOMaTUYECKOro
NEpPEKMOYEHNA Ha KOHTPOSib YacTOTbl OT PE3EepPBHOW CEKUMM MNPU OTKIHOYEHUU OCHOBHOWM
CceKumm;

- aBTOMAaTMYeCKOe MepeKkrntoYeHne Ha KOHTPOSlb 4YacTOTbl OT OCHOBHOW CeKuun npwu
NOSIBIIEHNS HA HEWN KOHTPOSIMPYEMOTO HaNpPsi>KeHUs.

Peannsauusa Bo3aMoxXHOCTEN pene no a), 0), B) nsnoxeHa B pasgene 1 Hactoswero P3O,
nor), 4), €) — B HaCTOSILLEN METOOUKE.

1 Cxema peanusauum Ha pene npuHumMna paboTbl KOMMMEKCHOro aybénupytowero
aenctems A4P1 — AYPC ¢ 6110KMpOBKOM OTKITHOYEHMS NMpuY Bblibere ABuratesibHON Harpysku

1.1 Cxema peanusauum KOMMMEKCHOrO PeLUeHUsT OTKITIOYEHNA Harpy3kn Ayonvpyowmm
pencrtenem AYP1 - AHPC c 6nokuposkon npu Bbibere aBuratenbHOW Harpyskm Ha OLHOM
pene YPY-3M-C (YPY-3M-C-02), npuBeaeHa Ha pucyHke I.1.
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K1 (AYP1) K2 (6a0xkupoBka AUYP1 - AUPC)
¥ 7 4 , K BbIXOIHOMY peie
9 F 8 6 ‘/ 5 ouepenu AYP
[
K3 (AYPC)
1

AUYP1 - AYPC

3

|/_ D T 0€e3 OJIOKHPOBKH

roe K1, K2, K3 — BbIxogHble perne KaHanos pene;

ANS BHELWHEro coeauHeHust ykasaHbl Homepa KOHTakToB (1 - 9) KOHTaKTHOM KOMOAOKM
perne, COOTBETCTBYWOLINME HOPMalibHO-PA3OMKHYTbBIM UM HOpPMarbHO-3aMKHYTbIM
KOHTaKTamM COOTBETCTBYHLLMX BbIXOAHbIX perne KaHanos

PucyHok I'.1 — Cxema peanusaumm KOMNIEKCHOTO peLLIEHNs OTKIMIOYEHUS Harpy3Kku
ayonupytowmm gencrtenem A4YP1 - AHPC ¢ 6nokmupoBkon npu Bolbere asuratenbHoOm
Harpysku

MpuHUKMN paboTbl CxeMbl CReayLmii:

- kaHan K1 BbinonHsaet dyHkumio AYP1 1 gomkeH cpaboTtaTth (3aMKHYTb KOHTaKTbl) Npwu
OOCTUXKEHUM 3a4aHHOMN YCTaBKM OTKMOHEHMS YacToTbl (Ha kaHane K1 pene 3agaHa gyHKuus
AYP c yctaBkamu no 4actoTe u BpeMmeHu cpabaTbiBaHUSA 1 BO3BpaTa);

- kaHan K3 BbinonHaeT dyHkumio AHPC  un npy Hannumm CCH paBHon wvnun 6onblue
3aaHHON yCTaBKM MO CKOPOCTM AOMmkeH cpaboTaTb (3aMKHYTb KOHTaKTbl) paHbwe K1 (Ha
kaHane pene K3 3apgaHa ¢yHkuna CCH c yctaBkamm CCH, no 4actote v BpeMeHu nycka,
BpeMeHM BO3BpaTa)

- kaHan K2 sbinosnHseT dyHkumo 6noknposkn AYP1 - AUPC npu Hannumm CCH, paBHom
unu 6Gonblie 3a4aHHOM YCTaBKUM CKOPOCTW, LOMKEH pPa3OMKHYTb HOpPMaribHO-3aMKHYTble
KOHTaKTbl BbIXOOQHOIO pene paHblue, YeM cpabatbiBaeT kaHan K3 1, cnegoBaTtenbHO, KaHan
K1. 3tnm, npu Boibere gsuraTenbHOM Harpy3ku, BbINOMHAETCA GNOKMpOBKa (3anpeT) Bblgaun
curHana Ha BbixogHoe pene odepean AYP1 (Ha kaHane pene K2 3agaHa dyHkums CCH c
yctaBkamm CCY, no yactote n BpeMeHu nycka, BpEMEHN BO3BpaTa).

MocnepoBaTenbHOCTb  cpabaTbiBaHus kaHanoB K1, K2, K3 obecneunBaetcs
3agaBaeMbIM/ Ha HUX YCTaBKaMu 4acTOTbl U BpeMeHWn cpabaTbiBaHUS, yCTaBkaMn CKOPOCTU
CHWXXEHWS YacTOTbl.

KaHanbl pene K1, K2, K3 co cBoMMM KOHTaKkTaMun BbIXOAHbIX pene B NpuBeAEHHON cxeme
BblOpaHbl NPOM3BONbHO, MOryT ObiTb nNepecTaBneHbl (BCe KaHamnbl pene WOAEHTUYHbIE),
COOTBETCTBEHHO MEHSAKTCA HOMEPa KOHTAKTOB KOHTAKTHOW KOMNOAKN perne.

Ha pucyHke .1 nyHKTMPOM yKasaH BbIXOAHOW CUrHan peanusauum aybnupytoLlero
penctena AYP1-AHPC 6e3 6rnokupoBkn no Bbibery pABuratenbHOW Harpysku (cxema
peanu3oBaHa Ha AByx kaHanax pene K1 n K3, kanan K2 pene He ncnonb3oBaH).

1.2 Cxema komnriekcHoro peweHus 6rnokmposkn no AYPC npu Bbibere gsuraTeribHOM
Harpysku peanu3oBaHa Ha OByXx kaHanax pene YPY-3M-C (YPY-3M-C-02) n npuBegeHa Ha
pucyHke I.2
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K2 (AYPC, 6s10xknpoBka AYPC)

K1 (AYPC)
+ 7 4 _ K BbIxogHomy peie
"~ ouepenun AYP
9 |/‘ 8 6 |/ 5 P

roe K1, K2 — BeIxoaHble pene KaHanos pene;

ANS BHELWIHEro coeAMHEHUs1 ykasaHbl HOMepa KOHTakKToB (4 - 9) KOHTaKTHOW
KONogkn pene, COOTBETCTBYHOLUME HOPMarbHO-PaA3OMKHYTbIM W HOPMarsbHO-
3aMKHYTbIM KOHTaKTaM COOTBETCTBYIOLLMX BbIXOAHbIX perne KaHanos

PucyHok I'.2 — Cxema peanmsauum KOMMMeKCHoro pewenuns 6noknposkm no AYPC npwu
Bblbere ABuraTenibHOM Harpy3Kku

MocnepoBaTenbHOCTb Cpa6aTbIBaHI/IF| kaHanoB K1, K2 onpependeTtcd 3agaHHbIM Ha HUX
3Ha4YeHNAMM YCTaBOK No 4YacTtoTe N BpEMEHU Cpa6aTbIBaHVIF|, CKOPOCTHUN CHMXEHNA YaCTOThbl.

2 NcxoaHble aaHHble ang pacyeTta OyHKLUMOHUPOBaHUS CXeMbl OyOnupyoLero 4encTens
AYP1 - AYPC

2.1 LleHTpanu3oBaHHO 3agaHHble pabouyne ycTaBkM YaCTOTbl U BPEMEHM cpabaTbiBaHUA
oyepenen AYP1 gaHHOM 3HEProCUCTEMBI.

2.2 OpueHTtupoBoYHO Kaxable 10 % gedmumnTta akTMBHOM MOLLHOCTU CO34al0T CKOPOCTb
CHwxeHus YactoTbl (0,45 — 0,5) lu/c.

2.3 MakcumanbHble yctaBkm CCH ans AYPC (c 3anacom) OOMmKHbI cocTaBnsaTb oT 1,2
no 1,7 Tu/c. HmwkHnn npegen CCH — (0,5 — 0,9) lNu/c. Ona octpooevUnTHBIX panoHOB
yCTaBKM CKOPOCTU MOryT BbITb 1 6onee 2 Mu/c.

2.4 YcraBku BpeMmeHu cpabatbiBaHna ansa AHPC gormkHbel 6biTe (0,2 — 0,3) ¢. MeHblee
3HayeHue ycTaBku BpeMeHu cpabatbiBaHna ana AYPC (n gna AYP1) Henpuemnemo us-3a
BO3MOXXHOW NOXXHON paboTbl MPU CUHXPOHHBLIX KaYaHUSX U T.0.

2.5 YcTaBKM No YacTtoTe perynupyemoro Bossparta ans AYP1, kak npasuno, Ha 0,1 'y
BblLLE YCTaBKM YacTOThbl cpabaTbiBaHWS, a yCTaBKM MO BPEMEHWN pPerynmpyemMoro Bo3spaTa — He
meHee 0,5 c. [1na 6onee nonHoro cpabaTbiBaHUss 00bEMOB B AeUUNTHBIX parioHax, YacTtoTa
Bo3BpaTta HecoBMelweHHon AYP2 Ha (0,2 — 0,3) Iy Bblwe 3Ha4yeHUs YCTaBKM 4acTOThbl
cpabaTbiBaHUS.

B CraHgapte OAO «CucTemMHbIM onepatop €AWHOW SHEpreTMHecKOM CUCTEMbI»
«TexHuyeckme npasuna opraHmsauum B EBC Poccum aBTOMaTU4ECKOro OrpaHuyeHus
CHWXEHUs 4acToTbl MpUM aBapurMHOM JeduuuTe akTUBHOW MOLLHOCTM (aBTOMaTU4deckas
yacTOTHaga pasrpyska)», kotopblh BHeapeH B Poccum ¢ 2008 roga, B pasgene «Tunosas
CTpykTypa Hactpoukn AUP — YATIB» nogyepkHyTo, 4TO perynupyemble yctaBkm AYP no
yacToTe BO3BpaTa A4S MUKPOMPOLECCOPHbIX pene OOMKHbI COCTaBNATb:

- 49,10 'y B ananasoHe yctaBok cpabartbiBaHms 49,00 My n HUxe;

- Ha +0,1 lu BblWe YycTaBkM 4acTOTbl cpabaTbiBaHWSA, €Cnv ycTaBka 4acToThbl
cpabaTtbiBaHus Bbiwe 49,00 My,

2.6 [ns OTCTPOMKM [OeNcTBUS (MCKMOYEHUS BNUSAHWUST NEepexodHbiX MpoLeccoB B
aHeprocucTtemMax) 3agjaBaemMasi YactoTa nycka (ycrtaBka 4acToTbl cpabaTbiBaHus) no CCH
(AYPC) pomkHa 6bITb ¢ 3anacom Ha (0,2 — 0,5) Ny BbiWe pacHeTHOW yCTaBKM 4YacTOTbl MyCKa,
HO He Bblwe 49,7 'y, Tak KaKk JOMNYyCTMMOE ANUTENIbHOE OTKIOHEHUE 4acToTbl MOXeT ObiTb
(50,0 £0,2) lNu.

3 MeToauka pacyeTa ycTaBok perne ansa gybnupyowero gencrsua A4P1 - AHPC

3.1 NcxooHbiMKM napaMmeTpamum Ans pacdeta aBnsaTcs paboyne (HopMaTMBHLIE) YCTaBKM
YyacToTbl U BpeMeHn cpabatbiBaHus AYP1, koTopble Ans cxembl, NPUBEAEHHON Ha PUCYHKe
I".1, 3apatoTca Ha kaHane K1 (3agaBaemas Ha kaHane cyHkuma AYP).
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3.2 Ha kaHane K3 3apgaetca gyHkuma CCY c yctaBkon BpemeHu cpabaTtbiBaHWs Mo
CKOPOCTU CHUXeHUs YacToTbl 0,2 ¢, ycTaBka MO CKOPOCTU CHUXKEHUS YacTOTbl B OCHOBHOM [0
2 ['u/c. HwxHuM npegen yctasku no ckopoctn - (0,5 —0,9) lNu/c.

3.3 YctaBka vactoTbl nycka AYPC anga kaHana K3 onpegensietca nsa CCH = 2 Nu/c, npu
3agaHunax yctaBok CCY Ha kaHnane ot 0,5 go 2,0 l'u/c. 3a Bpema 0,2 ¢ npu CCH = 2 lu/c
yactota cHuautca Ha 0,4 lu. Ytobbl obecneunTb ynpexpawuwee cpabaTtbiBaHne AYPC
ycTaBka nycka kaHana K3 pgomkHa 6biTb paBHa 0,4 Iy + 0,2 Iy (3anac) + yctaBka 4acToThl
cpabaTbiBaHus AYP1 (3agaHa Ha kaHnane pene K1). YcraBka 4acToTbl cpabaTtbiBaHus AYP1
Ha kaHane K1 + 0,4 'y sBnseTca 3Ha4eHeM pacyeTHOM YCTaBKM YacTOTbl Mycka kaHana KS3.

3.4 YcraBka BpeMeHu cpabaTbiBaHUS MO CKOPOCTU CHUXKEHUSA YacToTbl (419 6noKMpoBKn
A4YP1 n AYPC) szapaetca Ha kaHane K2 (dyHkuma CCY) pasHown 0,2 c. lpu Bbibere
asuratenbHon Harpyskm CCY coctaenset (2,5 — 5,0) 'u/c. 3HayeHMe ycTaBKkM MO CKOPOCTU
CHWXEHUS YacTOTbl B OCHOBHOM 3agaeTcs paBHbiM 2,5 u/c.

3.5 VYcraBka uyacTtoTbl nycka pans o6nokmpoBkn AYP1 n AYPC Ha kanane K2
onpegensietcsa n3 CCY = 2,5 lNy/c. 3a Bpems yctaBku no BpemeHn cpabatbiBaHus 0,2 ¢ npu
CCH = 2,5 Tu/c vactota cHum3antca Ha 0,5 u. YcTaBka 4acTtoTbl nycka (4acToTbl
cpabatbiBaHnda) 6yget coctanate 0,5 My + 0,2 Iy (3anac) + 3HavyeHuMe yCTaBKM 4acToThbl
nycka AYPC (kaHan K3).

3apaBaemasq yctaBka 4actoTtbl nycka AYPC kaHana K3 + 0,5 'y siBnsieTcs 3HayeHuem
pac4yeTHOW YCTaBKM YacTOTbl Nycka KaHana K2.

3.6 KoppekTupoBka 3HadeHUn 3agaHHbIX ycTaBok no CCH yToyHseTca no pesynbtatam
aHanusa a(pekTUBHOCTU NX paboTbl BO BPEMS NepexogHbIX NpoLeccoB B 3HEProcucTemax.

3.7 Bpemsa BosBpaTa 4acTtoThl (tB) 06bl4HO 3agaeTcsa paBHbiM 0,5 ¢. Hago yuuTbiBaTh,
4YTO BpeMs BO3BpaTa 4YacTOTbl JOSPKHO OblTb HE MEHbLUE BPEMEHM BOCCTAHOBIIEHUS YacCTOThl
AaHHOM 3Heprocuctemsbl (BpeMeHW Bo3BpaTa 4acTOTbl MOCHE €€ CHUXEHUA K YCTOMYMBOMY
3HA4YeHUI0 4YacTOTbl, PaBHOMY 3Ha4YeHW0 YCTaBKM 4acToTbl BO3BpaTa). Takmm obpasom, B
3aBMCUMOCTU OT XapaKTEPUCTUKN KOHKPETHOW SHEProcMcTeMbl YCTaBK1 BpeMeHu Bo3spaTta (iB)
MoryT 6b1Tb 6onblwe 0,5 c.

4 MpumMepbl pacyeTa ycTaBoK

4.1 PacyeT gns cxembl peanu3auun KOMMIIEKCHONO pPeLUeHUs OTKIMIOYEHMS Harpysku
ayonupyrowmm genctenem AYP1 u AYPC c 6nokupoBaHuMem npu Bbibere aBuratenbHoOm
Harpy3ku Ha ogHom perne YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaBke AYP1 fc =48,0 'y, tc=0,2 c.

K1 — AYP1 (dpyHKumna kaHana A4YP):

fc=48,0ly, tc=0,2c;
fB= 49,1y, t8 =0,5¢;
L = 0 lu/c (ycnosue 3agaHus AYP)
K3 — AYPC (¢pyHkums kanana CCH):
fc = fnycka = fB = 48,6 'y (48,0+0,4+0,2);
tc=0,2¢;
tB=0,5¢;
L =1 l'u/c (yctaBka CCH).

K Havany oTtcuyeTta yctaBku BpemeHu no AYHP1, AUPC yxe cpaboTaeT (ynpexaeHue no
ckopocTtun). Ecnm ckopocTb cHmkeHus yactoTbl 6ygeT 1 'u/c, To AYPC cpaboTtaeTt Ha 4acTtoTe
48,6 — 0,2 =48,4 'y, T.e. paHblie AYP1 (AYP1 cpaboTaeT Ha yactoTe 48,0 — 0,2 = 47,8 I'w).

KaHan K2 BbinonHseT gyHkuuio 6nokmposkn AYP1 - AYPC oT Bbibera asuraTesnibHOM
Harpysku.

Mpn CKOPOCTU CHUXKEHNA YacTOThbl paBHOM 3HayYeHuto yctaBkn CCY KOHTaKTbl BbIXOQHOMO
pene kaHana K2 OomkHbl pa3oMKHYTbCS paHblue, YEM 3aMKHYTCS KOHTaKTbl BbIXOAHbLIX pene
K1 n K3. lMpun ckopoctn cHuxeHus vactoTel 2,5 lu/c  (3HayveHune yctaBkm CCH kaHana K2)
yacTtoTta cHuautcd Ha 0,5 'y 3a Bpem4a 0,2 c.

YactoTa nycka K2 npu tc = 0,2 ¢ gomkHa ObiTb He meHee 48,6 + 0,5=49,1 'y (48,6 'y
—vyacTtoTta nycka AYPC), Bbibupaem c 3anacom pasHyto 49,3 ',
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K2 - 6nokuposka A4YP1 — A4YPC (pyHkuma kaHana CCY):
fc =fnycka =fB =49,3 1y (48,6 + 0,5 + 0,2);

tc=0,2¢c;

ts = 0,5 c;

L =2,5Tu/c (yctaBka CCH).

4.2 PacyeT gna cxembl peanusaumm KOMMMEKCHOIO peLUeHUA  OTKITIYEHUA Harpysku
ayonupytowmm genctenem AYP1 n AYPC c 6nokupoBaHuem npu Bbibere aBuraTenbHOM
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBeaeHHOM Ha pucyHke .1, npwu
LUeHTpanun3oBaHHO 3agaHHou yctaBke AYP1 fc = 48,3 Iy, tc = 0,2 ¢, aHanornyeH pacyety
yCTaBoK Mo 4.1

K1 — AYP1 (dyHKuna kaHana A4YP):

fc=48,31y, tc=0,2c;
fB=49,1Tu, te=0,5¢;
L = 0 lNu/c (ycnosue 3agaHus AYP).
K3 — AYPC (cpyHkums kanana CCH):
fc = fnycka =fB =48,9 'y (48,3 + 0,4 +0,2);

tc=0,2c;
tB =0,5¢;
L=1Tu/c.

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

tc=0,2c;
ts =0,5¢;
L=2,5Tu/c.

4.3 PacuyeT ansa cxembl peanu3auumyM KOMMEKCHOTO peLleHUs  OTKIOYEHUST Harpysku
ayénupyrowmm genctenem AYP1 u AYPC c 6nokupoBaHuMem npu Bbibere aBuratenbHOm
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaBke AYP1 fc =48,6 'y, tc =0,2 c.

K1 — AYP1 (dpyHKuna kaHana AYP):

fc=48,6 "y, tc=0,2c;
fB=491Tu, te=0,5¢;
L=0Tlu/c.
K3 — AYPC (pyHkums kanana CCH):
fc =fnycka =fB =49,2 1y (48,6 + 0,4 + 0,2);

tc=0,2 c;
tB=0,5¢;
L=1Tu/c.

K2 - onoknpoBka AYP1 — AYPC (pyHkums kaHana CCH):

fc = fnycka = fB = 49,7 'y (49,2 + 0,5), kK pacyeTHOMy 3HayeHuto fc kaHana K2 He
pobaensiem 0,2 'y, Tak kak 4Yactota 49,9 'y BXOAUT B AONYCTUMOE 3HAYEHUE OTKITOHEHUS
4YaCTOTbl 3HEPrOCUCTEMBI;

tc=0,2c;
ts =0,5c;
L=2,5Tu/c.
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NMPUNOXEHUE O
(cnpaBo4HoE)

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

Pene YPY-3M-C-02 uMmeeT OCHOBHOW BXOL KOHTPOMMPYEMOro HanpsbkeHust «F1» un
pe3epBHbIN BXO4 KOHTPONMpyemMoro HanpskeHust «F2». BTopon Bxo4 NO HanpsbkeHUo OT
CMEeXHOM cekuum «F2» cnyxuT gns  npegoTBpalleHns  HenpaBuibHOW — paboTbl
GbicTpogencTByowmx odepeaen AYP ot obGectoyeHHon cekumm «F1» n gnsa obecnedeHus
AanbHenwen pabotbl AHP oT pesepBHOWN cekumn, nossonstollee ocywectTsnate ABP uenen
HanpsxeHus. [pu NCHE3HOBEHUN UITU CHUXKXEHUN KOHTPOSIMPYEMOrO HanpsXXeHUs Ha OCHOBHOM
BXO4Ee MeHblle [O0MyCTUMOro MOpPOroBOro YpPOBHS OCYLLUECTBNSETCA aBToMaTuyeckoe
nepeknoyeHne (PyHKUUM KOHTPONSA Ha BTOPOW BXOA KOHTPONUPYEMOro HanpskeHus «F2», a
NPy BOCCTAHOBIIEHUWN HaNpPs>KeHUs Ha OCHOBHOM BXxofe «F1» [0 3HayeHus Bbile NOpOroBoro
- aBTOMaTU4ecKoe MepekntoYeHne Ha OCHOBHOM BXOA, MPU 3TOM UCKMNIOYaeTcsl NOXHoe
cpabaTtbiBaHWe KaHanNoB perie Npu NepeknoyeHnn.

HwkHMe 3HayeHus (yCTaBKM) KOHTPONMMPYEeMOro HanpskeHus Ha Bxogax «F1», «F2»
3agatoTcsa nepeknovarenamm «F1», «F2» Ha naHenun ynpasneHus pene:

- 3HayeHue noporoBoro HanpsxeHns Up = 40 B (60 B) — pna koHTponupyemoro
HanpsPKeHUs Ha OCHOBHOM Bxofe «F1y»;

- 3HayeHWe HWXKHero npegena KoHTponupyemoro HanpsxeHus 30 B (50 B) — ans
KOHTPOMMPYEMOro HanpsKeHUs Ha pe3epBHOM Bxoae «F2» (HanpspkeHne BnOoKMPOBKK).

Anroputm pabotbl pene YPY-3M-C-02 obecneumBaeT npu CHUWXEHUN BeNUYMHDI
KOHTPOSIMPYEMOrO HanpsiKeHUs Ha OCHOBHOM BXxoae «F1» 0o 3Ha4YeHWsa MeHbLLE NOopOroBoro,
NN NPU OTKIKOYEHUN KOHTPOMMPYEMOro Hanpsi»keHUs Ha OCHOBHOM BXOAe, aBTOMaTuU4eckoe
nepeknyYeHne pene Ha KOHTPOsb YacToTbl MO pe3epBHOMY Bxoay «F2». Mpu nepeknovyeHum
Ha pe3epBHbLIN BxoAa cbpacbiBaloTCA BCe cpaboTaHHble BbIXOOHbIE perie KaHanoB OT CeTu
«F1», dopmupyeTca auckpeTHbin curHan ABP. Npy CHWXEHUN 3HAYEHNSA HANPSXKEHUSA Ha
pe3epBHOM BXOe HUXe HWXHero npegena pabota pene GrnokupyeTcs, cbpacbiBaloTcs BCe
cpaboTaHHble BbIXOAHblEe perne kaHanoB. KOHTPOnb YacToThl OT HanNpsXXeHUs pe3epBHON CeTU
BO30OHOBMSIETCA MpPU MNOBbLILLEHUN 3HAYEHUA KOHTPOSIMPYEMOW CeTU Ha pe3epBHOM BXoae
BblLLE HWXKHEro npeaena.

lMocne nosABNEeHUsT OCHOBHOMO KOHTPOSIMPYEMOrO HamnpsbkeHust C ypoBHeM OGonblue
MOPOroBOro, NPOM3BOAUTCA aBTOMATUYECKOEe NEePEKITOYEHNE KOHTPOMSA YacTOTbl HA OCHOBHOW
BXOZ, Npv NepekntioyeHnn cobpacbiBatloTca Bce cpaboTaHHbIe BbIXOAHbIE pefie KaHanoB OT CeTu
«F2», cHumaeTca guckpeTHbln curHan ABP.

Mpn CHUXEHUN HaNpPsSXKEHUS HA OCHOBHOM (HMXE MOPOroBOr0) U pe3epBHOM (HUXe
HWKHEro npegena) Bxogax paboTta pene O6nokupyetcsa. bBrnokMpoBka CHMMaeTcs npu
NOSABNEHUN Ha OOHOM M3 BXOOOB KOHTPOSIMPYEMOrO HanpsbkeHuda: 6ofiee noporoBoro Ha
OCHOBHOM BXxoJe W Oornee HWXHero npeferna Ha pes3epBHOM Bxoge. Pene aBTomaTudecku
nepekyaeTcsl Ha KOHTPOSb YacTOThl NO BXOAY, FAe YPOBEHb KOHTPOSIMPYEMOrO Hanps>KeHUs
AoCTaToueH Angd nposefeHns KOHTpons. [pn 3ToOM OCHOBHOM KaHan uMeeT NpuopuTer.

Anroputm pabotbl pene YPY-3M-C-02 npu pasnuyHbiX 3Ha4YeHUAX (YCTaBOK) HWXKHEro
npegena KOHTPONMPYEMOro HarnpshkKeHUS WM NOPOroBOro  HanpPsPKEHWUs KOHTPONMPYEMOro
HanNps>KeHnst Ha OCHOBHOM Bxoae «F1» npuBeneH B Tabnuue [.1.
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Tabnuua A.1 — Anroputm paboTbl pene Npu pasnuyHbIX 3HAa4YEHUSIX YCTaBOK

3HayeHne ycTaBokK
HanpshKeHns Ha
nepeknyaTensax

MNpepensl n3sMeHeHus
KOHTPONIMpyeMOro

HanpgaxeHnd Ha BXxoaax

«F1»

«F2»

OCHOBHOW
«F1», B

pe3epBHbIN
«F2», B

Anroputm paboThl pene

40

30

40 - 180

30 - 180

Mpn cHWXeHuUn HanpsxeHus Ha Bxoge «F1» oo un
Hmke noporoBoro 40 B pene aBTOMaTU4eckn
NnepeksitoyaeTCad Ha KOHTPOMb HanpsXeHus Mo
Bxoay «F2». lNpu HanpsxeHun Ha «F2» Hwuxe
HmwkHero npegena 30 B pabota pene
6rokunpyeTcs.

Mpn nosiBneHun Ha Bxopje «F1» HanpsxeHna
OCHOBHOW CeTW, 3HadyeHume KoToporo OGonblie
noporooro 40 B, pene asTOMaTU4ecku
nepeksinyaeTcs Ha KOHTPOSb No Bxoay «F1».

60

30

60 - 180

30 - 180

Mpn cHWXeHUn HanpsxeHus Ha Bxoge «F1» oo un
HMKe noporoBoro 60 B pene aBTOMaTU4ecKn
NnepeknioyaeTcss Ha KOHTPOSb HaMpsiKeHus Mo
Bxoay «F2». lNpu HanpsxeHun Ha «F2» Hwuxe
HwkHero npegena 30 B pab6ota pene
BrokupyeTcs.

Mpn nosiBneHun Ha Bxopje «F1» HanpsxeHuna
OCHOBHOW CeTW, 3HadyeHwe KoToporo 6Gonblue
noporooro 60 B, pene asTOMaTU4ecku
nepeksityaeTcs Ha KOHTPOnb No Bxoay «F1».

40

50

50 -180

50 -180

Pene pabotaet no anroputmy pene YPY-3M-C,
npu 3TOM KOHTPONIMPYEMOE HanpsikeHue B
npegenax 50 — 180 B gomkHO nogaBaTbCA TOMbKO
Ha oauH 13 BxoaoB «F1» nnn «F2».

OTU 3HA4yeHMst yCTaBOK HedonyCTUMbl  MNpw
MCNONb30BaHMM OBYX BXOAOB, TaK Kak Npu 3TOM
pabota pene YPY-3M-C-02 B pexume
aBTOMaTM4eCcKoro nepeksityeHna YyHKLMI
KOHTPOSISI HanpshKeHUst C OCHOBHOro Bxoda «F1»
Ha pe3epBHbIN BXxod «F2» HEBO3MOXHa.

60

50

60 — 180

50 - 180

Mpn CHWXeHUN HanpskeHnsa Ha Bxoae «F1» go u
HmKe noporosoro 60 B pene aBTOMaTU4eCKU
NepekntoyaeTcss Ha KOHTPOSMb HanpshKeHus no
Bxoay «F2». lpn HanpsxeHun Ha «F2» Huxe
HmWwKHero npegena 50 B pabota pene
GnoknpyeTtcs.

Mpn nosiBNneHun Ha Bxoge «F1» HanpspkeHus
OCHOBHOW CeTW, 3HayeHue KoToporo Oonblie
noporooro 60 B, pene aBTOMaTU4eCKU
nepeknioyaeTcs Ha KOHTPOb No Bxody «F1».

Pene YPY-3M-C-02 moxeT npuMeHATbCAa M ans paboTbl TONMbKO OT OOHOW CeTu
(OCHOBHOW UNW pes3epBHOW), Npu 3TOM pene QyHKunoHupyeT kak pene YPY-3M-C. Pene,
He3aBUCMMO OT TOro, K KakoMy BXOAY KOHTPOSMPYEMOro HanpsXXeHWs MOAKMIoYEeHOo, umeeT
TEXHUYECKNE XapaKTEPUCTUKM U (DYHKLMOHAaNbHbIE BO3MOXHOCTK pene YPY-3M-C.

BHUMAHMUE! lNpeaenbl U3aMeHEeHUS1 KOHTPONIMPYEMOro HamnpsbkeHuUsi npu 3ToMm, B
3aBMCUMOCTM OT 3aAlaHHbIX nepekntovatenamm «F1» n «F2» yctaBoK HMKHUX 3HAYeHUMN
KOHTPOJSIMPYEMbIX Hanps>XeHUn, 6yayT cCOOTBETCTBOBaTb AaHHbIM Tabnuubl .1 .
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B pene YPY-3M-C-02 npn BbINONHEHUUM (PYHKLMM aBTOMATUYECKOrO NEepekrioveHus C
OCHOBHOIO BXOa Ha pe3epBHbl BXO HE NpedyCcMOTpeHa BO3MOXHOCTbL 06beauHEHNa Bxoaa
onepartmeBHou ceTn «Uon» ¢ Bxogamu KoHTponvpyemon cetu «F1» nnun «F2».

Mpn ob6veavHeHun Bxoga onepatuBHoM cetn «Uon» €  OAHMM U3 BXOOOB
KOHTponupyemon cetn «F1» nnn «F2», pene MOXHO MCNOMb30BaTh TOMbKO Anst paboTbl OT
OAHOWN KOHTpoOnunpyemon cetn (KoTopasi o6beanHeHa C BXOAOM ONepaTMBHOIO HamnpsXXeHus),
npn atom pene dQyHKUMOHUpYeT Kak pene YPY-3M-C, npu 3TOoM npegensl M3MeHeHus
HanpspkeHust KOHTponnpyemoun cetn ot 60 go 180 B.
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