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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea persie He eKno4Yams!

HadexHocmb u OoneogedyHocmb perie obecrieyusaemcsi He MOJIbKO Kayecmeom
pere, HO U rnpasuribHbIM cObM0OeHUEM PEXUMO8 U ycrio8ul 3Kcriyamauyuu, rnosmomy
cobrodeHue 8cex mpebosaHul, U3NIOXEHHbIX 8 HacmoswlemM pykoeoocmee o
akcrinyamauuu (P3), sensemcsi o6si3amesibHbIM.

B cesa3u ¢ cucmemamuyecku rnpo8oduMbiMu pabomamu o coe8epuieHCmeo8aHuro
KOHCMPYKUUU U MexXHOoI02uU U320mo8sieHUsI 03MOXHbI Heboblwue pacxox0eHUs Mexoy
pyKogoOCmeoM o 3KCr/yamayuu u rnocmaensieMbiM u3fenueM, He enusruue Ha
napamempbl U30esiusi, Ha ycrio8usi e20 MOHMaxXa U aKcrisiyamauyuu.

U3denue codepxum 3sreMeHmbl MUKPOSIEKMPOHUKU, M03MOMYy repcoHan OO/mKeH
npodmu crneyuarsnbHbIl UHCMPYKMaX U ammecmauuto Ha rpaeo 6birnosiHeHuUss pabom

UHcmpykmaxx 0orxeH rnpoeodumbcsi 8 coomeemcemeuu ¢ 0elicmsyruwum 8 opaaHusayuu

MoJI0XKeHUeM.
HanmeHoBaHue Penakuus [ara
BEepcun
Bepcus Ne 0 OpurmHansHoe nsgaHme 14.12.07
Bepcus Ne 1 M3pgaHne ncnpasneHHoe 1 SOMNOSTHEHHOe 10.06.10
Bepcna Ne 2 Vi3gaHue ncnpaBneHHoe 1 A0NOSIHEHHOEe 09.07.10
Bepcus Ne 3 M3gaHne ncnpasneHHoe 1 JONOSNIHEHHOE 27.04.11
Bepcus Ne 4 M3gaHne ncnpasneHHoe 1 JONONIHEHHOE 26.03.12
Bepcusa Ne 5 MN3gaHne ucnpaBfieHHOE W AOMOJTHEHHOE 15.11.12.
Bepcus Ne 6 M3gaHne ncnpasneHHoe 1 JONONTHEHHOE 12.09.13.
Bepcusa Ne 7 MN3gaHne ucnpaBfieHHOE W JOMOJTHEHHOE 26.06.14.
Bepcus Ne 8 M3gaHne ncnpasneHHoe 1 JONONTHEHHOE 24.03.15.
Bepcus Ne 9 MN3gaHne ucnpaBfieHHOE W AOMOJTHEHHOE 12.02.16
Bepcusa Ne 10 M3gaHue ncnpaBneHHoe U A0NOJSIHEHHOE 22.04.19
Bepcua Ne 11 Vi3gaHve ncnpaBneHHoe 1 A0NONIHEHHOEe 06.10.21
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

COOEPXAHUE

BeepneHue
1 Onucaxne n pabota
1.1 HasHauyeHue
1.2 TexHn4yeckme xapakTepucTuku
1.3 PyHKLMOHaNbHbIE 0COBEHHOCTN UCNOSNTHEHWUI
1.4 KOHCTPYKTUBHOE UCMONHEHNe
1.5 YcTtponcteo u paboTta
1.6 Anroputmbl paboTbl
1.7 KOMNNeKTHOCTb
2 OkcnnyaTtaums
2.1 OkcnnyaTauMOHHbIe OrpaHNYeHns
2.2 YKasaHus 1 pekoMeHZauum no MOHTaxXy 1 akcnnyatauum
2.3 Mepbl 6e3onacHoCcTH
3 TexHnyeckoe obcnyxmBaHme
4 TeKyLWnin peMOHT
5 MNpaBwuna xpaHeHus
6 TpaHcnopTupoBaHue
7 CBefneHus 06 ytunmsauum
8 dopmynupoBaHue 3akasa
MpunoxeHne A MNabapuTHbIE N YCTAHOBOYHbIE pa3Mepbl, CXEMbI
NOAOKIIYEHUsa 1 gnarpaMmmel paboTbl pene
MpunoxeHwue b MNMogknoveHne pene B cxemMax aBTOMaTUKN

|_|pI/IJ'IO)KeHI/Ie B anIHLI,VII'I n3amepeHnda CKopoCctn SMEHEHNA 4acCTOThbl C

ncnonb3osaHmem pene YPY-3M-C

Mpunoxenune I MeToamka pacyeTa yCTaBOK CKOPOCTU CHUXKEHUS YacToThbl
N peanusauun Ha MukponpoueccopHom perne YPY-3M-C
(YPY-3M-C-02) komnniekcHoro gybnupyowlero gencrasuns

AUYP1 — AYPC

MpunoxeHne [ OCHOBHbIE BapuaHTbl NpuMeHeHuns perne YPY-3M-C-02
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

BBEOEHWE

HacTosiwee pykoBoACTBO no akcnnyatauuu (PJ) pene 4actoTbl YHUOULMPOBAHHOIO
YPY-3M-C un ero ucnonHenun YPY-3M-C-01, YPY-3M-C-02 (B ganbHenwemM no TEKCTy pene)
npefHa3Ha4YeHo Ans nepcoHarna MNpOeKTHbIX, HanadoYHblX opraHu3auun n cnyxb penenHon
3alUnTbl, 3aHUMAOLWMXCA NPOEKTUPOBAHNEM, HaNagKon MU aKcniyaTaumen peniermHon salmTol
M NPOTMBOABAPUNHOM aBTOMATMKNU OFPAHUYEHUS] CHMKEHMS W MNOBbILWEHUS YacTOTbl
SHEpProcucTem.

Pene cootBetctByeT TpeboBaHuam TY V¥Y31.2-22965117-008:2007 (cornacoBaHbl
MuHTOnaHepro YkpauHbol oT 15.04.2008 r.). Npukazom MuHTONaHEpPro YkpauHbl 3a Ne 263 ot
14.05.2008 r. ytBepxaeH HopmaTtmBHbIn aokymeHT COY-H EE 35.610:2008 "Metogunyeckne
yKasaHusa No TEXHMYECKOMY OOCNY>XMBaHUIO YHUMPULMPOBAHHBIX pefie YyacTtoTbl TunoB YPY-2,
YPY-3, YPY-3M".

Pene ceptudumumpoBaHbl B cucteme ceptudpumkaumm NOCT P.

YpoBeHb  crneumanbHOW  NOArOTOBKM  OOCNyXMBaWLWEro  nepcoHana  OOShKeH
COOTBETCTBOBATb TpeboBaHUAM, NpeabsaBnsseMblM K 3KCNyaTauMOHHOMY nepcoHany crnyxobl
penenHon 3awwmTbl C y4eTOM U3y4eHnsa paboTbl U NpaBun aKcnnyaTtaunm pene.

PykoBOACTBO pacnpoOCTpaHseTCss Ha perne npu  BbIMOMHEHUN YHKUUW  KOHTPOSS
CHWXXEHUS M MOBbILLEHNSA YaCTOTbl QHEPTrOCUCTEM.

Perne sBnseTca aneMeHTOM CUCTEMHOM aBTOMATUKM U NpeaHasHa4vYeHo Ans NpUMeHeHNs
B CXemMax NpoTMBOaBapUNHOM aBTOMAaTUKN 3HEPrOCUCTEM:

— aBTOMAaTMKM YacToTHOW pa3srpy3ku (AYP);

— 4acTOTHOM aBTOMaTUKM MOBTOPHOro BKItoyeHus (YArB);

— Y4acTOTHOM aBTOMaTUKM BKNtoYeHnsa pesepsa (YABP);

- 6noknpoBku yctporcts AYP no ckopoctu cHmxeHus vactotel (CCH) (AYP1 ¢ BCCH),
HanpuMmep, Ons npegoTBpalleHMs OTKNIOYEHMS BblKMoyaTenen uaepoB Npu OTKIHOYEHUN
BBOZHOIO UIM CEKLMOHHOIO BbIKITOYATENS C NOANUTKOM OT OCTaHaBMMBALWNXCA ABUraTenen;

- YacToTHou genutenbHon asTomaTtuku (UOA);

- YacToTHou genutenbHon asTomaTukn no CCH (UOAC);

— aBTOMATMKM OrpaHNYveHmnst CHUxeHust yactotbl (AOCH);

— aBTOMAaTUKKN OrpaHn4eHns nosblweHns YactoTsl (AOIMY);

- [OOMNOMHUTENbHOM aBTOMATUYECKOW pPa3rpy3knm MO CKOPOCTUM CHMXEHUS 4acToThbl
(OAPC);

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

— 4acTOTHOM aBTOMATUKM MOBTOPHOrO BKITHOYEHWUS MO CKOPOCTM MOBbILLEHUA 4acToThl
(CMN4) (HAMBC).

Pene nmeeT B CBOeM coCTaBe TpUM HE3aBUCUMbIX KaHana KOHTPOMNSA CHUXEHUS W
NOBbILLEHWS YaCcTOThbl C 3a4aBaeMbiMy yCTaBKaMU YacTOThbl U BpeMeHU Ha cpabaTbiBaHue 1 Ha
BO3BpaT Kaxdoro KaHana, a Takke yctaBkaMm CKOPOCTU CHUXEHUSI/MOBbLILWEHWS YacTOTbl (TpU
He3aBMCUMbIX BbIXOAHbIX pene).

Ha KOHTakTHyl KONnogky pene BblBedeHbl HOpMaribHO-3aMKHYTble U HOPMarbHO-
Pa30OMKHYTbl€ KOHTaKTbl BCEX BbIXOAHbIX pene KaHanoB wn pene «HeucnpasHocTb». Pene
UMEIOT KNEMMHMK, Ha KOHTaKTbl KOTOPOro BbiBeAeHbl pasferibHble BXOAbl OnepaTUBHON U
KOHTPOSIMPYEMOW CEeTU, OUCKPETHLIN BXOA curHana «BHewHun cbpocy.

OnepaTtnBHOE NUTaHMe pene OCyLEeCTBNAETCH NepeMeHHbIM UITN NOCTOSAHHBIM TOKOM.

Pene obecneuvBaeT 3agaHve M MHOMKAUMIO 3afaBaeMblX YCTaBoK 6e3 noakroyeHus
BHEWHNX NpMOOPOB M HEMPEPBLIBHYK WHAWKALMIO 3HAYEHUS TEKyLen KOHTPONMpyemown
4acToThl.

NcnonHeHuns pene npuBeneHsl B Tabnuue 1.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

Tabnuua 1 — VicnonHeHuns pene

OCHOBHbIE OTNINYMS
Konunyectso TnanasoH
WcnonHeHne BXOO0B
KOHTpOnun- OcobeHHOCTN NpUMEHEHNS
perne KOHTpOMun-
y pyeMbix
pyemou
yactoT, 'y
cetu
@DYHKLMM KOHTPONSA CHUWKEHUA/NOBLILWEHWS YacToThl,
YPY-3M-C ot 30,0 go |[6nokupoeaHne AYP1 no CKOPOCTU CHWXKEHUS
62,0 4acToTbl, PYHKUUM HENOCPenCTBEHHOrO KOHTPOIs
CKOPOCTU CHWXXEHNS/ NOBbILLEHNSA YacTOThl.
OyHkummn  pene  YPY-3M-C  gna pabGoTtebl B
YyCTPOWCTBaxX aBTOMaTUKN MTMApPOreHepaTopoB:
OanH - B CcMCTEMax «MSrKoro» nycka rmgporeHepaTopoB
cnocobom  CaMOCUMHXPOHM3AUMWN, UMMEKLWMX Ha
YPY-3M-C-01 ot 17,0 oo [ogHOM Bany NyckoBOW reHepaTop YacTtoTomn 25 Iy,
99,9 - B CUCTeMax pe3epBHOW aBapuUMHOW 3awuTbl OT
pPa3roHHbIX 06OPOTOB rMAPOTYPOMH, UMEKLWMX Ha
OfHOM Barny TaxoreHepatop 4Yactotomn 50 IMu;
- B CXxemMax nycka W 3awuTbl CUHXPOHHbIX
rmaporeHepaTopos.
®yHkumm  pene YPY-3M-C ¢ uvcnonb3oBaHuem
dYHKUMI aBTOMaTU4YEeCKOro nepekKrtoYeHns
[Ba KOHTPOMS 4acToTbl C OCHOBHOW KOHTPOSMPYEMOWN
ot 30,0 oo
YPY-3M-C-02| He3aBucu- 620 cetn (cekumn) Npyn ee noBpexaeHun (OTKNHYEHUN),
MbIX ’ Ha KOHTPOJIb YacCTOThbl C PE3EPBHOM CETU (CEeKUnn) 1
aBTOMaTU4YECKOro BO3BpaTa Ha OCHOBHYK CETb Mpu
€€ BOCCTaHOBIEHUN (MOAKNHOYEHNN).

(DyHKLI,I/IOHaJ'IbeIe BO3MOXXHOCTU KaXXOoro KaHana pere npunBeaeHbl B Tabnuue 2.

Tabnuua 2 — OyHKUMOHanNbHbIE BO3MOXHOCTU KaHANoB pene
DyHKUMSA KaHana Peanusauus Ha pene lMpumeHeHne
AYP Ha ntobom kanane (dpyHkums AYP moxeT
C perynupyemMmomn COBMeELLaTbCA Ha O4HOM KaHare ¢ oyHKumen
YCTaBKOW 4acTOTbl U YArB, ecnn yctaBka Bo3BpaTta AYP paBHa AHP, HIA, AOCH
BPEMEHM BO3BpaTa ycTaBke cpabatbiBaHuns YAIB)
YAIB
C perynmpyemon ®yHkuma YAIB Ha nobom kaHane YAMNB, AOINY
yCTaBKOW 4acTOTbl U
BpeMEeHU BO3BpaTa
KOHTDOIb CKODOCTH KocBeHHbIM cnocoboM € Ucnosnib3oBaHMEM ABYX
CHI/I)erHI/IFI '-IaCE)TOTbI Kaharos A4PC, HAAC,
(CCY) HenocpeacTteBeHHO 3agaHmeM pyHkumm CCH Ha OAPC
nobom KaHane
KocBeHHbIM cnocoboM € Ucnosnib3oBaHMEM ABYX
KoHTponb ckopocTu
KaHanoB
NOBbILLEHUA YaCTOTbl YAIBC
(CMY) HenocpeacTteBeHHO 3agaHmeM cyHkumm ClMY Ha
nobom KaHane
KocBeHHbIM crnocobom ¢ ncnonsb3osaHneM ABYX |  BriokupoBaHue
KaHanos
AUP1 ¢ BCCU AYP1 npun Bb|6gre
HenocpencTteBeHHo 3agaHnem pyHkumm A4P1 c|  aBuratenbHon
BCCH Ha nobom kaHane Harpysku
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

MpnmeyaHus

1 MNMpw 3apaHum Ha KaHane pene ¢gyHkumn AYP nnn YAIMNB Heobxogumo 3apaThb
HyNneBYyH YCTaBKy CKOPOCTM CHMXEHMS 4acTOTbl ANA AaHHOMo KaHana (MHAMKauus
«L00.0»)

2 OyHkuma YAINB wnmeeT OnoOKMpOBKY, 3anpellarollyto  oTpaboTKy ycTaBku
cpabaTbiBaHua YAINB npu Hanuumm CTabuibHOM YacToTbl CETM paBHOM MM Bornblue
ycTaBkum cpabaTbiBaHus, ecnv nepen 3TUM 4YacToTa He MoHwXKanacb A0 (MM MeHbLUe)
yCTaBku 4actoTbl Bo3BpaTta YAIB (T.e. HeobxoanmbiM ycrnoBuem cpabatbiBaHus YAIB
eCTb MpeaLlecTByolee MOHMKEHNE 4YacToTbl CETM [0 3aJaHHOW YCTaBKM 4acToThl
BO3Bpara);

3 OyHkuna CCYH coBmelleHa ¢ PyHKUMEN NMOHMXEHUA YacToThbl, a yHKkumsa CIY - ¢
YHKUMEN TMOBbLIWEHUA YacToTbl NyTEM 3afaHus 4acToTbl Nycka (ycTaBka 4acToThbl
cpabatbiBaHus);

4 HenocpeactBeHHoe 3agaHue dyHkumm AYP1 ¢ BCCY Ha ogHoMm KaHane
peKoMeHayeTCsl Ucrnonb3oBatb NpU NIMHENHOM W3MEHEHUN CKOPOCTU CHWKEHWUS 4acTOTbl,
npy HENMUHENHOM M3MEHEHUU CKOPOCTU CHUKEHUS 4acTOTbl — UCNOSIb30BaTb KOCBEHHbIN
cnocob ¢ ncnonb3oBaHMEM OBYX KaHANOB.

BHUMAHMUE: pene saBnsieTcsl afnemMeHTOM CUCTEMHOW aBTOMAaTWUKW, @ HOPMAaTUBHBIMU U
pykoBoaawmMMu mMatepuanamu, "lpaBunamu” He npeaycmMmaTpuvBaeTcsA 3agaHue HyrneBbIX
yCTaBOK BpeMeHMu cpabaTbiBaHMA, B CBA3M C 3TUM MUHMManbHOE 3HAYEeHWEe YCTaBKM
BpemeHn cpabaTbiBaHna B pene paBHo 0,1 ¢ (nATb nepuoaoB 4YacToTbl). TONbKO nNpw
KOCBEHHOM crocobe M3MepeHuUsi CKOPOCTU U3MEHEHWSA 4acTOTbl, C MCMNOSIb30BAHNEM [BYX
KaHanoB, Ha OOQHOM KaHane (OCHOBHOM) MPUMEHSeTCS HOpMaTUBHAas yCcTaBka, Ha BTOPOM
(BCnomoraTenbHOM) — MOXET UCMOSb30BaTbCs HyNeBas yCTaBKka BpeMeEHM.

1 OMNMCAHUME N PABOTA

1.1. HasHaueHune

Pene npeaHasHayeHbl ONS KOHTPONS 4acToOTbl CETM B CXxemMax npoTMBOaBapUMHOWN
aBToMaTtukn aHeprocuctem - A4P, YAIB, AYP c YAIB, YABP, A4P1 ¢ BCCH, YA, AOCH,
AOIMNY, YOAC, OAPC, AYPC, YATIBC, A4YP1 c BCCH.

Mo cnocoby 3awmuTbl 4enoBeka OT MNOPaXEHUA SNEKTPUYECKMM TOKOM pene
cootBeTtcTByeT knaccy 0 no NOCT 12.2.007.0-75.

Mo cTeneHn 3awmTbl nNepcoHana OT MPUKOCHOBEHUS K TOKOBEAYLIMM 4acTsm,
HaxoasawmMmcs nog o60MoYKon, a Takke Mo CTENEHU 3alnTbl OT NnonagaHust MOCTOPOHHUX Ten
M OT NPOHUKHOBEHMSI BOAbI BHYTPb KOXYyXa pene CooTBETCTBYeT cTeneHu 3awuTbl P40, no
CTEeNEeHN 3awmnTbl KOHTAKTHbIX BbiBoAoB — IP10 no FTOCT 14254-96.

Mo ycnoBusim akcnnyaTaumMmM B YacTW BO3LAEWCTBUS MeXaHUYeCKUMX (pakTOpOB BHELLHEWN
cpeabl pene coorBetcTByeT rpynne M7 no NOCT 17516.1-90.

Bup knumatunyeckoro ncnonHenma YXJ1 3.1 no NOCT 15150-69.

Pene npegHasHaveHo ons paboTbl B CreayoLwmx YCnoBusX:

- Temnepartypa okpyxatoLwero Bo3gyxa ot muHyc 40 go nntoc 55 °C;

— OTHOCUTENbHAsA BNaXXHOCTb Bo3ayxa He 6onee 98 % npu temnepatype 25 °C;

— atmocdepHoe gasnenue ot 86,6 no 106,7 klla;
oKpyXatwaa cpefa HeB3pbiBOONACHas, He cogepkallas TOKOMPOBOASLEN Nbinw,
arpeccmBHbIX ra30B B KOHLEHTpaLUUSAX, pa3pyLlatowmMx MeTann n n3onsumio;

- MEeCTO YCTaHOBKM AOSMKHO ObiTb 3awuuieHo oT nonagaHusa 6pbi3r Bogbl, Macen,
SMYNbCUIA, a Takke OT NPSIMOro BO3AENCTBMSA COMMHEYHON paguauuu;

- paboyee nonoxeHuve pene B NPOCTPAHCTBE — HEKPUTUYHO, MpUCOEOUHEHNE K
KOHTaKTHOW KOnogke pene - nepegHee.

1.2. TexHun4eckne xapakTepucTukm
1.2.1. OcHoBHble NapameTpbl pene npuBeneHbl B Tabnvue 3.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

Ta6bnuua 3 — NapameTpsbl pene

McnonHeHune pene

HanmeHoBaHuMe napameTpa

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

KonunuyecTtBo He3aBMCUMBbIX pene
(kaHaroB) KOHTPOIA YacCTOThl, LT.

3

KonuyecTtBo BXOA0OB KOHTPONMPYEMOM 2
ceTwn, LWT. 1 (8xon F) (Bxogpb! F1, F2)
[dunana3soH:
- KOHTpoNMpyemou YyactoTbl (Bxog F), Ny or300062 | ot 17,0 0o 99,9 o1 30 o 62
- yCTaBOK YacToTbl cpabatbiBaHus (fc), I ot 35,00 ot 19,00 ot 35,00
y P B 059,99 10 89,99 100 59,99
- ycTaBoK BpeMeHu cpabaTtbiBaHus (tc), ¢ ﬂgng’; 9 ot 0,1 0o 899,9 | o1 0,1 mo 599,9
- YCTaBOK YaCTOTbl perynmpyemMoro ot 35,00 ot 19,00 ot 35,00
Bo3Bpara (fB), 'y, 0o 59,99 Jo 89,99 0o 59,99
- YCTaBOK BPEMEHW perynmpyemMoro ot 0,1
Bo3BpaTa (i8), G 10 599.9 o1 0,1 0o 899,9 | ot 0,1 oo 599,9

- YCTaBOK CKOPOCTU CHMXXEHNA YaCTOThl,

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

- 0TOBpaXeHNss KOHTPONNPYEMOWM 001
yacToThbl, 'Yy, !

- 3a4aHns 1 oTobpaxeHns yCTaBoK 001
yacToTbl cpabaTbiBaHus (fc), 'y '

- 3a4aHns 1 oTobpaxeHns yCTaBoK 01
BpemMeHu cpabartbiBaHus (ic), ¢ '
[OnckpeTHOCTb

- 3a4aHns 1 0TobpaxeHus yCcTaBoK 001
YacToTbl perynupyemoro sosspara (fs), 'y '

- 3a4aHns 1 0TOOpaxXeHUs yCcTaBokK 01
BpEMEHM perynmpyemMoro Bo3spara (iB), ¢ '

- 3a4aHns 1 0ToOOpaXxeHns yCTaBoK 01

ckopocTu, 'u/c

OTKNOHEHUS OTPabOTKK:

- yCTaBOK YacToTbl cpabaTbiBaHus, 'y,

+0,009, He Gonee

- YCTaBOK BpEMEHMU Cpa6aTbIBaHI/IF|, C

+ 0,06, He Oonee

- YCTaBOK YaCTOTbl pPerynimpyemMoro
Bo3BpaTa, 'y

+0,009, He Gonee

- YCTaBOK BPEMEHW peryrnmpyemMoro
BO3BpaTta, C

+ 0,06, He bornee

- YCTaBOK CKOPOCTWN U3MEHEHNS YaCTOTbI
npv 3agaHnn yHkumm A4P1 ¢ BCCY:
B Anana3oHe ot 0,1 go 10,0 Nu/c, MNu/c
B AmnanasoHe ot 10,0 go 30,0 lNu/c, Nu/c
npu 3agaHnm pyHkumm CCY n CIMY:
B anana3soHe ot 0,1 oo 10,0 lu/c, lNu/c
B Anana3oHe ot 10,0 go 30,0 lNu/c, lNu/c

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

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

Pene nmeet aBa pexuma BbINOMHEHNS
YCTaBOK: HEMPEPbLIBHLIA U UMMYJSTbCHBLIN.
Pexum BbINONHEHUS yCTaBOK 3aaeTca
OLJHOBPEMEHHO 115 BCeX Tpex kaHanos. B
UMMYNbCHOM pexume BpeMs yaepxaHus

3aMKHYTbIX KOHTAaKTOB BbIXOAHbLIX pene, C
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

MpogomkeHne Tabnuupbl 3

HanmeHoBaHuMe napameTpa

McnonHeHune pene

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

YPY-3M-C-02

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

oT 60 no 180

He
obbeanHaTcsa

Mpenenbl N3MeHeHUs1 onepaTUBHOIO
HanNpsHKeHWst Npu pasgenbHOM
NCNonb30BaHMM onepaTnBHOM U
KOHTPONMPYyEMON CEeTU:

- OT CeTu NepeMeHHoro Toka, B

- OT CeTu NOCTOSIHHOrO ToKa, B

- AonyctuMoe BpeMsi NpoBana onepaTms-
Horo HanpsihkeHus ot 220 0o 0 B, ¢

oT 60 go 264
ot 60 go 300

0,1, He bornee

Mpenenbl USMEHEHUs1 KOHTPONMPYEMOro
HanpsHKeHus Npu pasgenbHOM
NCrnonb30BaHUM onepaTUBHON U
KOHTponupyemon cetu, B

ot 30 (40, 50, 60)* go 180

anga exoga F1 -
ot 40(60)* no 180
ans Bxoga F2 -
ot 35(50)* oo 180

KpaTkoBpeMeHHasi TepMmuyeckas
CTOWKOCTb Lienen KOHTPOoNnMpyemMon ceTu
(Bpems BO30eNCTBUA NOBbILLIEHHOIO
HaNpsHXeHUs1 KOHTPONMPYEMOK CEeTH):
npu 220 B, ¢
npu 300 B, ¢

60, He Oonee
10, He Bornee

MoTpebnsemas MOWHOCTb OT
KOHTPONMPYEMOWN CETU NPU HANPSHKEHUM
100 B Ha Bxoge, BA

F -1,0, He Gonee

F1-1,7, He bonee
F2—-1,4, He Bonee

CymmapHas notpebnsemasa MOWHOCTb OT
KOHTponupyemou cetu (Bxoa F),
NCNoNb3yeMou 1 Kak ornepaTuBHasa ceTb
(Bxog Uon), npn HanpsixeHun 100 B, BA

5,0, He Bornee

He
obbeanHawTca

MoTpebnsemas MOLWHOCTb OT
onepaTUBHOWN CETU:

- NepeMeHHoro Toka, BA

- MOCTOSAHHOIO TOKa, BA

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

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

HwxHue npegensl HanpsXXeHus, MeHbLUe
KOTOpPbIX NpoucxoauT 6riokupoBka paboThl
pene:
onepatnBHon cetn (~ unn =), B
KOHTponmpyemou ceTu, B

60, He bonee
3015 (4045; 50+5; 60+5) *

60, He bonee
30+£5(5045)-F2;
4014(60+4)-F1

Pene obecneunBaeT npuem ANCKPETHOrO
curHana "BHewwHun cbpoc" ans cbpoca
BCeX cpaboTaHHbIX BbIXOOHbIX perne unm
ONoKNpPOBKM paboTbl pesie No KOHTPOSO
4acTOTbl HA BPEMSA HanMyusa curHana
«BHewHun cbpoc». CurHan popmumpyeTcs
3aMblkaHVEM BHELUHUX "CyXuX KOHTakToB"
ONUTENBHOCTBIO, C

0,1, He meHee

Pene BbigaeTt curHan "HencnpaBHocTb"
3aMblkaHWEM HOPMarbHO-3aMKHYTOro
KoHTakTa (H.3.)
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

OkoH4YaHue Tabnuupbl 3

McnonHeHune pene

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

KOMMyTaLI,VIOHHaFl CMNOCOBHOCTb KOHTaKTOB
BbIXOOHbIX pene NMpu ToOKe 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 4Yncno umKnos 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 6onee

* - HXKHUIW Npeen HanpsXXeHNs KOHTPONMpyeMon ceTn 3agaeTcs nepeknoyaTtenem «F» Ha
naHenu ynpasneHus pene (ana ncnonHenus pene YPY-3M-C-02 — nepekntovatenamm «F1»,
«F2»)

1.2.2. Hanuune BTOpon n Tpetben rapMoHuk Ao 40 % OT HanpsikeHuss OCHOBHOM
yactoTtbl (50 W), NpU HOMWUHANBLHOM HaMNPSXKEHUU KOHTPONMPYEMOW CETWU, He BIMSET Ha
paboTy 1 napameTpbl pene.

1.2.3. Pene coxpaHsaeT paboTocnocobHOCTb M obecnednmBaeT OTCYTCTBME NOXHOIo
cpabaTtbiBaHNA MpPU CHATUMM M NoJade HanpsiKeHUs onepaTMBHOM CETU MaBHO, TONMYKOM U
npu pesknx konebaHnsx HanpsXkeHns (Npu yctaBkax BpeMeHN cpabaTtbiBaHNA U BO3BpaTa He
meHee 0,1 c).

1.2.4. Pene BblgaeT curHan «HeucnpaBHOCTbY», 3anpewas KOHTPOSlb YacTOTbl U
BbINOSTHEHNE (DYHKLMI KaHanamm, npu:

= MOHWXEHUM HaNpPsXKEeHUs1 onepaTUBHOrO MUTAHUS Perie HWXEe HWXKHEro npegena Ha
Bpema 6Gonbluee, Yem Bpems gonyctumoro nposana. CHsaTMe OrnOKMPOBKM OCYLLECTBSEeTCS
aBTOMATUYECKM MPU NOBbILLEHUN HAMNPSPKEHMS ONEPaTUBHON CETU BbilLE HUXKHEro Npeaena;

- yBenuyeHmn Toka noTpebneHuss ot onepatmBHou cetu pene Gonee 0,1 A, nocne
Bblgaun curHana “HeucnpaBHOCTL” TOK NOTPebneHna OT onepaTUBHOW CETUM CHWXaeTcs [0
(0,01-0,02) A. CHaATMe ONOKMPOBKM  OCYLLECTBMSETCA  OTKMIOYEHUEM  HamnpshKeHus
onepaTuUBHOIro NUTaHWUA OT pene 1 NOBTOPHOM Nogadyen ero He paHee, Yem vepes 30 c;

- Mpuv 3agaHuM YCTaBKM MO YacToTe cpabaTbiBaHMs unu Bo3BpaTa xoTd 6bl HA O4HOM
kaHane Hmxe 35,00 'y, a ang ncnonHenma YPY-3M-C-01 — Huxke 19,00 Nu;

— BHYTPEHHEW HeucnpaBHOCTU pene;

- Mpuv HaxaTum KHonkn cbpoca CBP Ha naHenu ynpaBneHus u uHgmMkauumn pene;

= MpuW OTCYTCTBUM ONEPATMBHOIO HaNPSKEHUS NMUTAHUS.

Mpn Hannumm curHana «HewucnpaBHOCTb» cpaboTaBLUME BbIXOAHLIE pene BCeX Tpex
KaHanoB YCTaHaBMMBAKTCS B UCXOAHOE COCTOSIHUE.

1.2.5. Pene nmeet 6noknposku, 3anpeLuatoLmne padboTty npu:

a) Hanu4mMm curHana «HencnpaBHOCTbY;

6) Hann4yum curHana «BHeLwwHWn cOpocCy;

B) HANU4YMN B KOHTPONUPYEMOW CETU rapMOHUK cBbile 40 %;

r) Bbixoge Tekywewn 4dactotbl (F) 3a npemenbl AnanasoHa KOHTPOMPYEMOMW 4YacToTbl
(3oHa KOHTponupyemon 4YactoTbl 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 I'y);

[) OTCYTCTBMM HanNpsXeHWsa KOHTponupyemon cetn (ansa ucnonHexwus YPY-3M-C-02
O[lHOBPEMEHHOE OTCYTCTBME HaNPsSXXEeHNA OCHOBHOW U pe3epBHOM CETU);

€) CHWKEHWUW 3HAYEHUs HanpsKeHUst KOHTPONMPYEMOM CEeTU B MCMNOMHEHUSX pene
YPY-3M-C, YPY-3M-C-01 HMXKe 3HA4YeHUSA HWXKHEro npefena HanpsbkeHUss KOHTPOonmMpyemom
cetn F (3apaetca nepeknoyaTtenem «F» Ha naHenu ynpasnenua pene): (3015) B;
(4045) B; (50+45) B, (60+5) B.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

B wucnonHeHun YPY-3M-C-02 ycTaBkM 3HAYEHUN HWXKHUX NpenenoB HanpsXKeHun
KOHTponupyembix ceten F1, F2 3agatoTtca nepeknodatenamum «F1» mn «F2» Ha naHenu
ynpaenenus pene. MNpu atom pene YPY-3M-C-02 dyHKUMOHMPYET cornacHo anroputmMam,
npvBeAeHHbIM B NpunoxeHuun [.

Bce ykasaHHble 6GNOKMPOBKM YyCTaHaBnMBalT cpaboTaBliMe BbIXOAHbIE pene Tpex
KaHanoB B ucxogHoe cocTosiHne. Bo Bpems OrOKMPOBKM KaHarnbl pere He BbINOSHAT
PYHKUMN KOHTPONS YacToTbl. [Mpu ycTpaHeHun npuudmHbl (MPUYKH), Bbi3BaBLUEN GNOKMPOBKY
paboTbl pene, OnokMpoBka paboTbl pene cHMMaeTca aBTomMaTuMyecku. [locne cHATUSA
6rnoknMpoBoOK pa3peluaetca paboTa pene no KOHTPOSI0 YacTOTbl U OTPABOTKN YCTaBOK.

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

[Ana BblgayM B CXeMbl aBTOMATUKM CUrHana OTCYTCTBUSA WM CHWKEHUSA 3Ha4eHus
KOHTponupyemon cetu (F) HuxKe HUKHero npegena, unu curHana Bbixoda Tekyllen 4acToThbl 3a
npeaenbl gMana3oHa KOHTPONMPYeMOM YacTOTbl MOXHO MCMONb30oBaTh Nobon kaHan perne ¢
dyHkumen AYP (2.2.11 HacTosiwero PJ).

NHavkauma cBeTo4MOAOB M AUCNNesn pene Npu pasnuyHbix Buaax 6rokMpoBK/ ykasaHa B
1.5 HacTosAwero PO.

1.2.6. Tlpn nogaye onepaTUBHOIrO HaNPSHPKEHMS TOMYKOM perie UMeeT 3adepkKy no
BPEMEHU Ha CHATUE curHana «HencnpaBHocTb» He 6onee 0,75 c.

1.2.7. 3apepkka no KOHTPOSO YacTOTbl MNOCHe CHATUSA curHana «BHewHun cbpocy,
nocre nogayn KOHTPONMpyeMomn YacToTbl cocTaBnsaeT He 6onee 0,25 c.

1.2.8. Pene He gonyckaeT 3agaHne yCTaBOK 4acToTbl U BpemeHu 6onblue 59,99 'y n
599,9 c, cooTtBeTcTBeHHO. [Mpu nonbiTke 3agaHUsA YCTaBOK 4acTOTbl U BpeMeHu Gonblue
YKa3aHHbIX, B CTaplueM pa3psge BMecTo «5» aBToMatmyeckum ycTtaHaBnmBaeTcss «0».
NcnonHenne YPY-3M-C-01 He gonyckaeT 3agaHue yCTaBOK 4acTOTbl U BpemMeHu Oonblue
89,99 'y n 899,9 ¢, cooTBeTCTBEHHO. [1pK NONbITKE 3a4aHUSA YCTaBOK YacTOTbl U BpeEMEHU
Gonblue ykasaHHbIX, B CTapLllem pa3psige BMecTo «9» aBToMaTnyecku ycraHasnmaaeTcs «0».

1.2.9. Pene umeeTt pasgenbHble Lenu KOHTPONMpyemMon u onepaTuBHon cetu. [ns
ncrnonHennn YPY-3M-C, YPY-3M-C-01 paspewaeTca Nogkno4YeHUe KOHTPONMpyemMoro
HanpsbkeHusl K KnemMmam onepaTtMuBHOM CeTU BMECTO ONepaTUBHOrO NMUTAHUA 3TOrO Xe
pene.

1.2.10. ConpoTuMBReHne M3onaumm BCeX HE3AaBMCUMbIX BXOLHbIX U BbIXOAHbLIX Lienen
pene, OTHOCUTENbHO Apyr Apyra W kopnyca, coctaBnset He MeHee 10 MOwm (npu
TemnepaType okpyxatwLwen cpegbl ot nnc 15 go nnoc 25 °C 1 0OTHOCUTENBHOW BIAXXHOCTU
80 %).

MepeyeHb He3aBUCUMbIX BXOOHbIX U BbIXOAHbIX Llenen pene npueeneH B Tabnuue A.1.

OrnekTpuyeckasi NPOYHOCTb U3onsauMM pene BblaepxmBaeT 6e3 npobos M NepekpbiTUsS
ncnbiTatenbHoe HanpsbkeHne 2000 B nepemeHHoro toka 4actoton 50 'y B TeyeHuMe ogHoOWM
MUHYTbI. [1py NOBTOPHBIX UCTbITAHUSAX UCNbITaTeNbHOE HanpsikeHne coctasnseT 1000 B.

Pene ycTonumBo K BO3OENCTBUIO UMMYMbCHOIO HanpPsXXeHUs U BbICOKOYACTOTHbLIX NOMEX
ans |l knacca XecTkocTn ucnbiTaTenbHOro HanpsKeHUsa B COOTBETCTBUM CO cTaHaapToM MOK
225-22-1.

1.3. ®DyHKUMOHanbHbIE 0COBEHHOCTU UCMONMHEHUN
1.3.1. dyHKUMOHANbHbIE OCOBEHHOCTM UCNOSTHEHWIA pere npuBeaeHbl B Tabnuvue 1.

Pene nioboro ncnonHeHnss obecneunBaeT He3aBMCUMOE 3aaHuME Ha KaKOOM KaHane
dyHkuun AYP, nnn YATB, Ha aByx kaHanax - dgyHkuun AYP1 ¢ BCCY kocBeHHbIM cnocobom
(ycTaBka BpeMeHu cpabaTbiBaHMA HA OCHOBHOM KaHare AOofKHa 3agaBaTbcd, HaumHasa ¢ 0,2 ¢
n 6onee), a C UCNONb30BaHMEM YCTaBKM CKOPOCTU W3MEHEHUS 4acToTbl obecneymBaeT
He3aBuMcMMOe 3adaHune Ha nobom kaHane dyHkummn AYP1 ¢ BCCU.

Pene obecneunBaeT B pexume HenpepbIBHONO BbINOSIHEHUS YCTaBOK BO3MOXHOCTb
coBMmecTHoro 3agaHus yctaBsok AYP n YAINB Ha ogHOM KaHane (ecnu ycTaBka Bo3BpaTta
AYP 3apaetca paBHOW ycTaBke cpabatbiBaHus YAIB). Wcnonb3yeTcss HOpMarnbHO-
Pa30MKHYTbIA KOHTaKT BbIXOAHOro pene kaHana gna AYP, HopmarbHO-3aMKHYTbIA KOHTaKT —
ansa YATB.
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Ha kaxgom kaHane pene 3agaeTcs no ABe YCTaBKW YacTOTbl U BpemMeHu (cpabaTtbiBaHNA
N perynupyemoro BO3BpaTa) M OJHA YycTaBka CKOPOCTU CHMXEHMS/MOBbLILEHUA 4acToThbl.
YcTaBKM 4acToTbl U BPEMEHU perynmpyemMoro Bo3BpaTa Ha KaXAoOM KaHane [OJKHbI
ycTaHaBnMBaTbCsl B 06s13aTeNIbHOM nopsiAake Npu 3agaHUM yctaBok cpabaTtbiBaHus. Mpu
3apaHMM Ha kaHane pene ¢yHkuun AYP uwnu YAMNB Heobxooumo 3apaTb HyneByH
yCTaBKy CKOPOCTU CHWKEHWS 4acToTbl ANA AaHHOro kaHana (uHgukaums «L00.0») — aTo
3anpert BbinosiHeHus oyHkummn CCH, CINY, A4P1 ¢ BCCH.

BHAMAHUE: pna 3agaHua M npocMOTpa yCTaBOK MO 4YacToTe, NO BPEMEHU U no
CKOPOCTM Ha pene [OMMKHbl ObiTb MNoAaHbl oOnepaTMBHOE W KOHTponupyemoe
HanpsikeHus. Mpu 3aaaHnKM ycTaBOK 3Ha4Y€HMEe YacTOTbl KOHTPONIMPYEMOro HanpsiKeHUs
OOMXHO ObITb B npegenax ot 30,00 go 62,00 INy.

Mpun 3apaHumn dyHkumn AYP, YAMNB, CCHY, CI4Y 3HayeHus ycTaBOK BpeMeHMU
cpabaTbiBaHUA U perynupyemMoro Bo3Bparta AOJKHbl ObITb He MeHee 0,1 ¢, npu 3agaHun
dyHkummn AYP1 ¢ BCCHY HenocpencTBEHHO Ha OAHOM KaHane ycTaBKka BpeMeHM
cpabaTbiBaHUA A0MKHa ObITb He MeHee 0,2 c.

Bce ycTaBKM COXpaHAKTCA B NaMATU pene U nocrie CHATUA onepaTUBHOIO U
KOHTPONMPYEMOro HarnpsKeHus.

Pene ntoboro ncnonHeHuss obecnevmBaeT BbINOMIHEHWE Ha ABYX KaHanax KOCBEHHbIM
cnocobom yHkummn CCY wmnu CIY, a ¢ ucnonb3oBaHWMEM YCTaBKM CKOPOCTU U3MEHEHUSA
yactoTbl obecneynMBaeT He3aBUCMMOe 3ajaHue Ha nwbom  KaHane  PyHKLMM
HenocpeacTBeHHoro koHTpona CCH, ClY. oyHkuma CCY coBmelleHa C  yHKUMen
NOHWXKEHMs YacToTbl, a pyHKumna CIMY - ¢ dyHKUMEN NOBbLILWEHUS YaACTOTbl NyTEM 3a4aHus
yacToTbl Nycka (ycTaBka YacToTbl cpabaTbiBaHUS).

Ncnonb3oBaHWe OTAerNbHbIX KaHanoB perne npu BbIMNOMHEHUU PasfiMyHbIX (PYyHKUMA 1
3aflaHne COOTBETCTBYHOLIMX YCTaBOK npuBeaeHsl B 1.6 HacToswero P3.

1.3.2. OtpaboTKa ycTaBOK YacToTbl, NpU BbinonHeHun pyHkummn AYP Ha 3agaHHOM
KaHarne, NnpoBOANTCS NO CneayowmnM YCroBUsIM:

- BbIXogHOe pene cpaboTaeT (3aMKHET KOHTakTbl), €CnvM Tekylwasa 4acTtoTa Oyget
MeHblle 3aJaHHOW YCTaBKM 4acToTbl cpabaTtbiBaHUsi B Te4yeHWe YCTaBKM BpeMeHu
cpabaTbiBaHUS;

— BbIXOJHOE perfie BO3BpPaTUTCA (pa3OMKHET KOHTaKTbl), ecnv Tekyuwas yactota bygeTt
paBHa nnun BonbLUe YyCTaBkn 4YacToTbl BO3BpaTa B TeYeHMe yCTaBKkM BpeMeHn Bo3BpaTa. [locne
0oTpaboTKM yCTaBOK BO3BpaTa KaHan nepexoamT B UCXOOHOE COCTOSIHUE OXUAAHWUSA CHUKEHUSA
4acToTbl.

1.3.3. OtpaboTka ycTaBOK 4acToTbl, NpyU BbINOsIHeHUN yHKuum YAINB Ha
3a[laHHOM KaHare, NpoBOANTCS MO CreayoLWNM YCNOBUSIM:

— BbIXogHoOe pene cpaboTaeT (3aMKHET KOHTaKTbl), eCnun TekyLwas Yactota byaeT paBHa
unn 6Gonblie 3aJaHHOM YCTaBKM 4acToTbl cpabaTbiBaHMA B TedeHWe YCTaBKM BpeMeHU
cpabaTbiBaHus;

- cpabaTbiBaHMe BbLIXOAHOIO pene He MpouMcxXoguT, ecrniv nepea 39TMM OTCYTCTBOBAno
3HayeHne 4acToTbl KOHTPOSIMPYEMOM CETUM pPaBHOE WUIIM HUXE YCTaBKM 4acTOTbl BO3BpaTa
(dukcupyetcs B namatM pene AN NOArOTOBKM yCnoBusa cpabaTbiBaHWs MO yCTaBKe
cpabatbiBaHua YAlB). 3To wucknwo4vaeTr cpabaTbiBaHMe penie npu Hanuyanum ctadbunbHON
YacToTbl paBHOW uNKM Bonblue ycTaBkM 4acToTbl cpabatbiBaHus YAIB, ecnn yactota He
NOHWXanacb A0 (MM MeHbLUe) ycTaBkM YacToTbl Bo3Bpata YAlB (B TeyeHne He MeHee ABYyX
nepnoaoB YacTOThbl BO3BpaTa);

- BbIXOAHOE pene BO3BpaTUTCA (Pa3OMKHET KOHTaKTbl), ecriv Tekywiasa JacTtoTa byaer
paBHa UM MeHbLUEe YCTaBKM YacTOThbl BO3BpaTa B TEYEHME YCTaBKM BpemMeHu Bo3BpaTa. [locne
OTpPaboTKM yCTaBOK BO3BpaTa KaHasn nepexoanT B UCXOOQHOE COCTOSIHUE OXMAAHWS NOBbILLEHNS
4acToTbl.

1.3.4. OtpaboTka ycTaBOK 4acTOTbl, MPX BbINOSIHEHUU KaHanoMm dyHkuum AYP1 ¢
BCCH, npoBoguTca No cneaylowmm yCrioBUsSIM:

— Npu 3agaHun 3TOM (PYHKUUU KOHTPOSb CKOPOCTU CHUXKEHWUSA TeKyLleh 4acTOTbl CeTu

BeAeTCHA HernpepbIBHO;
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— Mpu 3agaHHbIX yctaBkax AYP1 n 3agaHHOW ycTaBKe CKOPOCTM BbIXOOHOE perne He
cpaboTaeT (He 3aMKHET KOHTaKTbl), €CNN CKOPOCTb CHMKEHUS TEKYLLLEN YacTOTbl K OKOHYAHWIO
3a[jaHHON YyCTaBKM BpemMeHu cpabaTtbiBaHna OGbina paBHa wvnu Gonblue 3adaHHOW YCTaBKu
ckopocTu (3anpeT dyHKumn AYP);

- BbIXOAHOE pene cpaboTaeT (3aMKHET KOHTaKTbl, (pyHkums AYP1), ecnn CKOpOCTb
CHWKEHUS TEKYLLIEN YacTOTbl K OKOHYaHMIO 3afaHHOM yCTaBKM BpeMeHu cpabaTtbiBaHus bbina
MeHblUe 3aJaHHOM YCTaBKM CKOpOCTU. [locne 3Toro BbIXO4HOE perne pa3OMKHET KOHTaKThbl,
ecnu Tekyuwasi yactota 6yget paBHa unm Gonblle yCTaBKM 4YacTOTbl BO3BpaTa B TeYeHUe
3alaHHOW yCTaBKM BpeMeHU BO3BpaTa.

1.3.5. KocBeHHbIN cnocob BbinonHeHusa pyHkuun koHTpona CCY unu CIMY 6Ges
MCNONMb30BaHMUA  YCTaBKM  CKOPOCTM  CHWKEHUS/MOBLIWEHWST  4acTOThbl B peXxume
HenpepbIBHOrroO BbINOSIHEHMA YCTAaBOK C MCMNOMb30BaHMEM ABYX KaHarnoB pene npuBeneH B
npunoxenun B HacTosiwero P3. B pexnme koHTpons CCH Ha gByx kaHanax (OCHOBHOM U
BCcnomMmoratesnibHoM) 3agaetcs dyHKumMss AHP ¢ cCOOTBETCTBYHOLLMMU yCTaBkaMn, a B pexume
koHtpons ClMNY - dyHkuma YAINB c¢ cooTeeTcTBYHOWMMM yCTaBKamu, nNpu 3TOM Ha
BCNOMOraTefibHbIX  KaHanax MOXeT WCNOoNb30BaTbCA HyneBasi ycTaBka BpPeMEHMU
cpabaTbiBaHUA (3adeprkka 40 TpeX NepuoaoB HYacToThl).

OTtpaboTka yCTaBOK 4acTOTbl M CKOPOCTU CHWXEHUS 4aCTOTbl MOXET BbINOMHATLCA
OAHWM KaHanom perie nytem 3agaHus Ha HeM ¢pyHKumm KoHTponsa CCHY. BeinonHeHue
NPOBOAUTCS MO CreAyrLMM YCIOBUSIM:

— pere KOHTPONMpyeT CKOPOCTb CHMXEHWA 4acToTbl MOCTOSIHHO, B TeYeHue BCero
BPEMEHM NOCre 3a4aHns Ha KaHane yHKunmn koHTpons CCY;

- ecnu TeKywas 4YacTtoTa CHM3UMacb HwkKe 3HadYeHus 3afaHHOM YCTaBKW 4acToThbl
cpabaTbiBaHUsA (4acTtoTbl nycka CCH), To 3HadeHune Tekyuwen CCY cpaBHMBaETCHA C yCTaBKOW
MO CKOPOCTU CHWXXEHUA YacToTbl. Ecnn 3HaveHune Tekywen CCYH meHbLue 3agaHHON yCTaBKM MO
CKOPOCTU CHMXEHUA 4acToThbl, TO pene npogormkaeT KoHTponb CCY wn cpaBHeHue co
3HayeHuem yctasku no CCY,;

- Korga 3HadeHue Tekywen CCY crtaHeT paBHO (MM Oonblue) 3HAYEHMsI YCTaBKM MO
CKOPOCTU CHWXXEHUS1 4acTOTbl, HAYMHAETCS OoTcYeT BpeMeHun cpabaTbiBaHus. Ecnu 3HadeHue
CCU, B TeueHne BpeMEHM yCTaBKM MO BpEMEHN cpabaTbiBaHNSA, HE CHU3WUIOCh HUXE 3HAYeHUus
yCTaBKM CKOPOCTU, TO BbIXOAHOE perfie cpaboTaeT (3aMKHET KOHTakTbl). Ecnv 3HadeHue
Tekywen CCH yMeHbLIMTCA B TEYEHME YCTaBKM NO BPeEMEHM cpabaTtbiBaHuUs OO0 3HA4YEeHUsI
MeHbLe yctaBkm CCH, To oTcyeT BpeMeHun npekpaTntbes (Tanmep copocntcs), cpabaTtbiBaHUA
BbIXOQHOroO pene He npoucxoout. [lpu nocnegywowem ysenuyeHmn Tekywen CCH po
3HayeHus, paBHOro MnNn Bornblle 3aJaHHOW YCTaBKM MO CKOPOCTU WU Hanuymm ee B TedeHune
BCEWN YCTaBKN BpeMeHu cpabaTtbiBaHus, BbIXOAHOE perne cpaboTaer;

- OTNycKaHWe BbIXOQHOIO pene MNpoMCXOAUT MPU MNOBbLIWEHUN TeKylen 4acTtoTbl [0
yCTaBKM 4acTOTbl BO3BpaTa (Ha BpeMsi yCTaBKM BpeMeHu Bo3BpaTa). [Npu 3agaHun gaHHON
YHKUMN yCTaBKM 4YacToTbl cpabaTtbiBaHMsi M YacTOTbl BO3BpaTa coBnagatoT (3TO ycnosue
3agaHusa pyHkumm CCY npu yctaBke No CKOPOCTU OTAIMYHOM OT HYNS).

OTpaboTKka yCTaBOK 4acTOThbl M CKOPOCTM MOBbLILEHWSI YaCTOThbl NPY BbINOSTHEHUN OQHUM
KaHanom pene nytem 3agaHvsa dyHkuum KoHTponsa CIMY npoeoautca no cnegylowmm
YCIOBUAM:

- perne KOHTPONUPYEeT CKOPOCTb MOBbLIWEHNA 4acTOTbl MOCTOAHHO B Te4YeHUe BCEero
BPEMEHM NMOcre 3aaaHns Ha KaHane gyHkumn koHTpons ClMY;

- eCnu 3HavyeHne TeKywen 4yactoTbl OygeT paBHO WM Bbile YCTaBKM 4acToTbl
cpabaTbiBaHusa (4actota nycka Cl1Y) npoucxogut cpaBHeHue 3HadeHusi Tekywen CIY co
3Ha4YeHMeM yCTaBKM MO CKOPOCTU MOBbLILEHNSA YaCTOThI;

- ecnun 3Ha4veHne Tekywen CIMY OyaeT mMeHblle 3Ha4YeHUst yCTaBKM MO CKOPOCTU, TO
kKaHan 6ygeTt npogomkaTb cpaBHeHune Tekywen CIY c yctaBkoM MO CKOPOCTWU, Npu 3TOM
BbIXOAHOE pene kaHana He cpabaTtbiBaeT;

- ecnun 3HadeHue Tekywen CIMY 6ymetr paBHO wunm Gonblue 3HAYEHUs YCTaBKU MO
CKOpPOCTU, HAYHETCHA OTCYET BPEMEHMW.
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Ecnn 3HadeHne Cl1Y, B TeuyeHMe BpemMeHW YyCTaBku MO BpeMeHu cpabaTbiBaHUs, He
CHU3WUMOCb HWXe 3Ha4YeHWa YCTaBKM CKOPOCTW, TO BbIXOOHOe pene cpaboTtaeT (3aMKHeT
KOHTaKTbl). Ecnn 3HayeHue Tekywen ClY ymeHbWMTCA B TeyeHue YCTaBKM MO BPEMEHMU
cpabaTtbiBaHNA [0 3HavyeHus MeHblue yctaBku Cl1Y, TO oTcyeT BpeMeEHW MpekpaTUTbCH
(Tammep cbpocutcs), cpabaTbiBaHNA BbIXOAHOrO pene He npoucxoguT. [pu nocneayowem
yBenuyeHnn Tekywen CIMNY go 3HayeHus (unm Gonblue) 3agaHHOW YCTaBKM MO CKOPOCTU WU
Hann4Mm ee B TeYEHME BCEN YCTaBKN BPEMEHN cpabaTbiBaHus, BbIXOOHOE pene cpaboTaeT;

— OTMyCKaHWe BbIXOAHOro pene NpoucXoamuT Npu NOHMXKEHUN TeKyLllen 4acToTbl 40 UMK
HWXXe YCTaBKM YacTOTbl BO3BpaTa (Ha Bpems yCTaBKM BpeMeHu BO3BpaTa).

1.3.6. Pene wucnonHenusi YPY-3M-C-01 wumeeT o CpaBHEHUIO C Apyrumu
NCMONHEHNAMM paclUMPEHHbIN Anana3oH KOHTPOSIMPYEMOM 4YacTOThbl, YCTaBOK 4acTOTblI
M BpeMeHu cpabaTbiBaHUA U perynupyemoro Bo3BpaTa, YTO MO3BOMSET UCMNOMb30oBaTb
ero ons paboTbl B yCTPONCTBaX aBTOMATUKN rTMAPOreHepaTopoB:

— B CXEMax «MSArkoro» nycka rmaporeHepaTtopoB cnocobomM CamMOCUHXPOHU3aLNN;

— B Cxemax nycka u 3almTbl CUHXPOHHbLIX MMOpOreHepaTopoB, MMEKLUX Ha OQHOM Bany
NycKOBOW reHepatop 4actoton 25 u;

— B CXeMax aBapuMHOW aBTOMATUKN OT pas3roHHbIX 060pOTOB rMAPOTYPOUH.

®PyHKUMA KOHTpoOnsi 0BOPOTOB reHepaTopoB MO KOHTPOMIO YacTOTbl FEHEpUpyemoro
HanpsxkeHus peanusyetca pyHkunen HAMNB, AYP Ha nobom kaHane.

OcTanbHble  TEXHUYECKME  XapaKTEPUCTUKM  pene  ucnonHenus  YPY-3M-C-01
COOTBETCTBYHIOT XapakTepuctnkam mcnonHeHus YPY-3M-C.

1.3.7. Pene ucnonHenus YPY-3M-C-02 nmeet gBa He3aBMCUMbIX BXOAaA HanpshKeHus
KOHTPOSIMPYEMOW MO YacToTe CeTW.

BTopon BXo4 MO HanpsiKeHUIO OT CMEXHOW cekumn «F2» (pe3epBHbIA) CRYXUT And
npegoTBpaleHns  HenpasunbHoOW paboTbl  BbicTpogencTByownx odvepegen AYP ot
obecTouyeHHON ocHOBHOM cekummn (Bxog «F1») n ans obecneveHns ganbHenwen padotel AHP
OT pe3epBHON CEKLUMN.

Mpy NCYE3HOBEHUN NI CHWXKEHUWN 3HAYEHUS KOHTPONMPYEMOro HanpsiXXeHUs OCHOBHOM
CEeTN HWXEe MOPOroBOro 3Ha4YeHUs pene aBToMaTUYeCKU MepekntovaeTcs ¢ KOHTPOMS 4acToThl
OT OCHOBHOMO BXOAa Ha KOHTPOSMb 4YacTOTbl OT pPe3epBHOr0 BXOAa. YcTaBka MOPOroBoro
3HayeHus koHTponupyemoro HanpsbkeHna F1 (40 B wnun 60 B) 3agaetcs nepekntoyaTenem
«F1» Ha naHenu ynpaBneHusi, TOYHOCTb  OTPabOTKM  MNOPOroBOr0  3HAYEHUS
HanpsbkeHus (+ 4) B.

HwkHin npegen OONYyCTUMOro 3HA4YeHWSI HanpsbkeHust KOHTponvpyemon cetn F2,
ycTaBka HanpskeHuss OnokvpoBku, 3agaetca nepeknoyatenem «F2» (30 B wnu 50 B),
TOYHOCTb OTpPaboTKM 3HayeHus HanpsbkeHust GnokmpoBkn (x 5) B. Pene koHTponupyeT
(cpaBHMBaET C 3afaHHbIM 3HAYEHMEM HanpsiKeHUS ONOKNMPOBKM) 3HAYEHWE HanpsHKeHUs TOW
cetm (F1 vnn F2), KOTOpyt B [aHHbIA MOMEHT KOHTponupyeT. [1pn CHWXEeHUM 3HayYeHus
HaMNPsXKEHUs1  KOHTPONMMPYEMOW CETU HWKe HanpsbkeHuss OnokupoBknm paboTta pene
6nokupyetcsa. lMoatomy  ycnoBuem  BbINONMHEHMA  (PYHKUMM  aBTOMaTU4eCKOro
nepeknYeHus pene Ha KOHTPOIb YacToThl ¢ Bxoga «F1» Ha Bxoa «F2» aABnsieTca 3agaHue
YCTaBKM HWXKHEro 3Ha4yeHUs HanpsbkeHusi KoHTponupyemon cetu F1 (noporosoe
3HayeHue) Bblile YCTaBKM HWXHEro 3Ha4yeHusi HanpsikKeHUsi KOHTpornupyemou cetn F2
(HanpsxeHne 6IOKNPOBKN).

WcknoyaeTcs noxHoe cpabaTtbiBaHMe KaHanoB pene  npu  aBTOMaTU4ECKOM
NepPeKNoYeHnn  (PYHKUMIA  KOHTPOSS Ha BTOPOM pe3epBHbI  BXOL KOHTPOSIMPYEMOro
HanNpsXXeHUsi, a Takke MNpu aBTOMaTUYECKOM MNEepekritoYeHMM Ha OCHOBHOM BXO4 npwu
BOCCTaHOBMNEHNN HAMNPs>KEHUA Ha HEM (BblLLe 3a4aHHOIo NOPOroBOro 3HaA4YEHUS).

Mpn aBTOMATUYECKOM MNEepekroyeHnn @YHKUMU  KOHTPOMS Ha pe3epBHbI  BXO[4
KOHTPONMPYEMOro HanpsXXeHus pene opMupyeT rarbBaHUYeckn pasBA3aHHbIA AUCKPETHBIN
curHan ABP, koTopbin BblgaeTcsl KoHTakTamu BbixogHoro pene ABP. CurHan ABP cHumaetcs
nocne aBTOMATUYECKOro MEPEKNOYEeHUss Ha OCHOBHOWM BXOA4 MpUM  BOCCTAHOBIIEHUU
HanpsxeHnss Ha Hem. CurHan ABP BbIBOOMTCA Ha KOHTaKTbl KNEMMHWKA pene n MOXeT
MCNoNb30BaTbCS YCTPOMCTBAMN aBTOMATUKU, CUrHanNM3aumm n yrnpasneHus.
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PyHKUMA aBTOMATUYECKOro NepekritoyeHna obecrneymBaeT aBTOMATUYECKYHO 3aOepiKKy
No BPEMEHM:

- MpU NEepeknioyYeHnn Ha pe3epBHyD CeTb Ans OoTpaboTKM 3awuTon aBapUMHOM
cuTyaumm, B peasynbTaTte KOTOPOM W MNPOM3OLUNIO CHMXKEHWE YPOBHS KOHTPOSMPYEMOrO
HanNpPs»XeHUst OCHOBHOIO BX0Aa;

- npu obpaTHOM MEPEKIOYEHNN C PEe3EepBHOM CETM Ha OCHOBHYK CeTb, MNpwu
BOCCTAHOBNIEHNUN OCHOBHOW CeTW, ANA OTpaboTKM aBTOMATUKOM BOCCTAHOBMEHWS YPOBHS
Hanps»XeHUsi OCHOBHOW CETH.

MapameTpbl pene wucnonHeHuss YPY-3M-C-02, cBsi3aHHble C BbINOSIHEHWEM pere
PYHKUMN aBTOMATUYECKOrO NEPEKITIOYEHUST KOHTPOMNSA 4YacTOTbl C OCHOBHOM ceTu (Cekumn) Ha
pe3epBHY0 CeTb (CeKkuMi) M aBTOMaTMYEeCKOro BO3BpaTa Ha OCHOBHYKW ceTb, Mpu ee
BOCCTaHOBMNEHUU, NpmBeaeHbl B Tabnuue 4.

Ta6bnuua 4 — NapameTpbl PYHKLMM aBTOMATUYECKOTO NEPEKIOYEHS

HanmeHoBaHue napameTpa 3HayeHune
MoporoBoe 3HauyeHue KoHTponupyemoro Hanpsbkenus (Up) Ha ocHoBHOM
Bxoae «F1», B 40, 60
Bpemsa 3agepkkm Ha KOHTponb 4acTtoTbl (T3) npu aBTOMATMYECKOM
nepekKsitnyeHnn BXo4os, ¢ 0,25, He bonee

Bpems OTKMOYeHUAs OT OcHOBHOro Bxoda «F1» (T1*) nmpu CHWXeHUM

3Ha4YeHMsa KOHTponupyemoro HanpshkeHuss Ur1 Ha OCHOBHOM Bxoge «F1»
cKaykoM™**, ¢ 0,2, He Gonee

Bpems oTkno4eHna ot pesepBHoro Bxoga «F2» (T2), ¢ 0,2, He Bonee

KoMmmyTaumoHHas cnocobHOCTbL 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 10 0,5A, B

KoMMyTauUMOHHBbIN pecypc BbiXOOHbIX KOHTAkToB pene ABP (obliee uncno
LUMKNOB KOMMYyTaLUuMK), cpabaTbiBaHWU 10°, He MeHee

MpumeyaHus:

* - imeeTcs 3aBMCMMOCTb BpeMeHn oTkmodeHns T1 oT pasHuubl (AU = U — Ur) mexay
3Ha4YeHMEeM NOPOroBOr0 HarpsPKEHUS U 3HAYEHUEM KOHTPOSIMPYEMOrO HanpsiKeHUs Ha BXxoae
«F1». Bpems oTkntoyeHuns T1 yBenuumnsaetcs 4o 1 ¢ npy ymeHbleHnn pasHuusl AU go 1 B.

** _ Tog CHWKEHNEM 3HaYEHUs HaMPSHKEHUS KOHTPONMPYeMon ceTu F1 ckaykoM NMoHUMaeTcs

MFHOBEHHOE M3MEHEHME 3HAYEHUSA HaMNpPsHKEHUS KOHTponmpyemon cetn F1 go 3HaveHus
MeHbLIe noporosoro (B Tom Yncne o 0 B).

Anarpamma paboTbl pene npu nsmeHeHUn HanpsKeHNs1 OCHOBHOW KOHTPONMPYEMOW CETH
(Bxog «F1») npuBegeHa Ha pucyHke 1.

Pene moxeT npumeHATbCs UM Ans paboTbl TONbKO OT OAHOW ceTu (OCHOBHOW WK
pe3epBHON), NMpu 3TOM perne gyHKkunoHnpyeT kak pene YPY-3M-C. Pene, He3aBucumo oOT
TOr0, K KakOMy BXO4Y KOHTPOSIMPYEMOrO HamnpsXXeHUsi MOAKMYEHO, UMEET TexHU4Yeckue
XapaKTEPUCTMKN N PYHKLMOHANbHbIE BO3MOXHOCTK pene YPY-3M-C.

OcHoBHble BapuaHTbl NpumeHeHna pene YPY-3M-C-02 npuBegeHsl B npunoxenuu [.
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Urt
Ur:
nonoz060e N _ _ X _____
1 1
Ur2 Uk ! !
. e
1 1
ABP : I : I
! ' | .
1 1 1 1
1 1 1 1
N ] | VT2
1 1 1
Koutpo-
Jaupyemasi F1 F2 F1
JacToTa , ! ! !
yoT3 y T3
1 ' 1 !
F1 — OCHOBHas KOHTpoONMpyemas ceTb;
F2 — pe3epBHas KOHTponupyemas ceTb (3HaveHne Ur2>Ur 6rokuposku);
ABP - auckpeTtHbin curHan ABP;
T1 — BpeMsl OTKIIIOYEHNS OT OCHOBHOro Bxoaa «F1» nocne AOCTUXKEHMUSI 3HAYeHUs

Ur1<UF1 nopozosozo, BO BPEMSI KOTOPOrO OCYLLECTBNAETCA KOHTPOMb 4YaCTOTbl OCHOBHOIO
BX0Oa, MO WUCTeYeHMe BPeMeHM OTKNYeHns Ti npoucxoamT cbpoc cpaboTaHHbIX
BbIXOOHbIX pere KaHamnoB M nepekntoyeHne (OYHKUUM KOHTPONS Ha pes3epBHbIN BXOA,
dopmunpyeTtcsa curHan ABP;

T2 — BpeMs OTKNIYEHUs OT pe3epBHOro Bxoaa «F2» nocne AOCTUXKEHUS] 3HaYeHUs
Ur12UFr1 nopozosozo, BO BPEMSI KOTOPOrO OCYLLIECTBIISIETCA KOHTPOSb YacTOTbl pe3epBHOro
BX0Oa, MO WUCTeYeHWe BPeMeHM OTKNYeHns T, npoucxoamT cbpoc cpaboTaHHbIX
BbIXOOHbIX perie KaHaroB U nepeknioveHne (OyHKUMU KOHTPOMs Ha BOCCTAHOBEHHbIN
OCHOBHOI BX0f, cHUMaeTcs curHan ABP,

Ts — BpPEeMdA 3a4epXKKM Ha BbINOMHEHWE (QYHKUMM KOHTPOMsS 4acTtoTbl (npw
nepekntovYeHnn ¢ ogHoro Bxoga Ha apyron). KoHTponb 4acToTbl OTCYTCTBYET.

PucyHok 1 — [lnarpamma paboTbl pene npy nsmeHeHun HanpsiKeHns OCHOBHOM
KOHTPONMpPYyeMOon ceTu

1.4. KOHCTPYKTMBHOE UCMONHEHNE
1.4.1. NrabapuTHble, YCTAHOBOYHbIE W MPUCOEOMHUTENbHbIE pasMepbl  pene
npuBeaeHbl B npunoxeHnn A (pucyHok A.1).
1.4.2. TogknoveHne pene B CxeMy aBTOMATUMKM MPOU3BOOUTCSA Yepe3 KOHTaKTHYH
KONoaKy nepegHero npucoeauHeHns 1 KneMMHUK (npunoxexuve b).

KoHTakTbl BbIXOAHbIX perie KaHanoB BblBeOEHbl Ha KOHTAKTHYI KONOAKY, KOHTaKTbl
BbIXoaHoro pesie ABP - Ha KNneMMHUK.

Llenn koHTponupyemon cetn (Bxog F), onepatmBHoro nutanusa (Bxog Uon), curHan
BHewHero cobpoca (Bxoa CBP) nogkntovaloTca K CbeMHOW YacTu KIEMMHUKA Nog 3aXXMMHble
BMHTbI. CbemMHass 4acTb KIeMMHMKa Mpu MNoAcoeduMHeHun K - pene  ukeunpyetcs
HeBbINagarLWwUMnN BUHTaAMM.

MoaxntoyeHne BHELWHUX Lienen K perie npmueeaeHo Ha pucyHkax A.2, A.3.

1.4.3. Bxog HanpsbkeHuss KOHTPONMPYEMOW CeTU ranbBaHMYEeCKM pasBdaA3aH oT
onepaTuBHOIO NUTaHWs pene.

B ucnonHeHun YPY-3M-C-02 Bxoabl HanpsXXeHUN KOHTpormpyemon ceTtu (Bxogbl F1 un
F2) ranbBaHMYeckn pasBsa3aHbl Mexay cobOOoM M OT BCEX BHELUHUX Uenen, NoAKYaemMbiX K
pene. Kaxabln BXOA, KOHTPOSIMPYEMOM CETU OOSMKEH nogknodaTbes K TH cBoen cekumu.

1.4.4. OnepaTMBHOE HanpshkeHue, He3aBUCMMO OT TOro, MepemMeHHoe OHO Wunu
NoCTOsiHHOE, noJdaeTcsa Ha OAHWM W Te Xe kKrnemmbl. [lonApHOCTbL noAaknovYeHus
NOCTOSIHHOIO ONMEepPaTUBHOIO HaNPSHXKEeHUS K perie He UMeeT 3HaUYEeHUS.
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BHyYTpeHHNEe UCTOYHNKM BTOPUYHOIO NMUTaHUS perie He MMEKOT rasibBaHUYECKOW pa3BA3KU
C nogaBaeMbiM Ha pene onepaTtMBHbIM HanpsXXeHnem. BHyTpeHHUe WCTOYHWKM BTOPUYHOro
NMATAHUS WUMEKT EMKOCTHYH CBS3b C MOAKMNIYaeMbIM K pefie KOHTYpPOM 3a3eMIieHus
(nogasnsowme puUNbTPbl UMMYNBCHBIX MOMEX).

B pene Ha Bxoge onepaTUMBHOrO NUTaHUS MMeeTCa (PUINbTP C €MKOCTHOW CBSA3bIO C
NOAKMIOYEHHbIM K perne KOHTYpoM 3asemreHus (nogasnswoowme unbTpbl MPOAOSbHbLIX Y
nonepeYvHbIX NoMex).

1.4.5. Tpn HeucnpaBHOCTU pene Uu npu OTCYTCTBMU OMNepaTMBHOIO NUTaHUS pene
BblaaeTcs curHan «HeucnpaBHOCTb» (BbixogHoe pene "HA").

BHEWHMM MOHTaXXOM Ha KOHTaKTHOW KOnodke pene MOXHO obecneynTb GroOKMPOBKY
cpabaTbiBaHNA KOHTaKTOB BbIXOAHbLIX perie KaHanoB (MnM KaHana) nNpu HanmuMymm curHana
"HeuncnpasHocTb". [pumepbl NpUMEHeHUs NpuBeLeHbl B NpUnoxeHnn B.

1.4.6. CurHan "BHewHun cbpoc" gns cbpoca Bcex cpaboTaHHbIX BbIXOOHbIX perne
KaHanoB nogaeTcs Ha KoHTakTbl CBP 3aMblikaHMEM BHELUHUX "CyXuX KOHTaKToB". NocTosiHHOEe
HanpsbkeHue (He 6onee 11 B) ona onpoca Hann4uMsa 3amblkaHUSA "CyXUX KOHTaKTOB" BblAaeTcs
OT BHYTPEHHEro UCTOYHMKA pene, ranbBaHUYeCcKn pa3BA3aHHOro OT BCEX OCTarbHbIX Lienen
pene. [Npy 3aMbIKaHUN CYXMX KOHTAKTOB 4yepe3 HUX npoTekaeT TOoK He bonee 7,5 MA. lNpu
CHATUM C pene KOHTPONUPYEMOW CeTW HanpsikeHue onpoca OTCYTCTBYeT, T.e. CuUrHan
«BHewHun cbpocy» He OencTByeT Ha pene.

ANCTaHUMOHHO MO KaHanam ynpasneHua curHan «BHewHun cbpoc»  OorkeH
NPUHUMATBLCH Ha NPOMEXYTOYHOE perne, KOTOPOe CBOUMU «CYXMMU KOHTakTamuy» MOAKMYEHO
K koHTakTam CBP pene.

CurHan «BHewHun cbpoc» MOXeT WUCnonb3oBaTbCs AUCMETYEPOM MpU  «3aBUCAHUU
4YaCTOTbI» AHEProCUCTEMBI.

AnckpeTHbIn curHan «BHewHnn cbpoc» MOXHO MCnosib3oBaTb AN 60KMPOBKN paboThl
pene no ynpasnslOWUM CUrHanam oT OpYyrMx YCTPOWCTB (3anpeT KOHTpOns 4acTtoTbl). Ha
BpemMs Hannuus curHana «BHewHun cbpoc» paboTa pene 6nokupyetcs.

1.5. Yctponcteo u paboTta
1.5.1. O6wmn npuHumn paboTbl pene

dyHKUMOHaNbHasa cxema pere npmeegeHa Ha pucyHke A.4.

Pene coctonTt 13 cnegyowmx OCHOBHbIX Y3/10B:

- nnarta nctovHukos nutanus (MAMM);

- nnata BbIxoAaHbIx pene (MPH);

- nnarta nHankaumu v ynpasnenus (MAYC).

NcnonHenne pene YPY-3M-C-02 wmeeT aBTOHOMHbIA Yy3€n aBTOMATMYECKOro
nepeknoyeHus (B coctaBe nnatel [MPH). Y3en aBTomMatMyeckoro nepeknoyveHus Benet
HenpepbIBHbI KOHTPOSTb 3HAYEHUS HaNpsXXeHNS OCHOBHOW KOHTponvpyemMmon cetn «F1» n npu
CHWXKEHMMN €ro HWxe MopOoroBOro OCYLLECTBASET MEpeKntovYeHne pene Ha BXoL pe3epBHOM
KOoHTponupyemon cetn «F2». C BbIxoga Yy3na aBTOMATUYECKOrO MepeKrnioyYeHns
NOAOKITIOYEHHAs K pene KOHTponupyemas ceTb MOCTynaeT Ha y3en rarbBaHUYeCcKon pa3Bs3Ku
nnatbl ICTOYHMKOB NUTaHMs. CBS3M y3na aBTOMaTUYECKOro NepekntioveHms ¢ opyrumm yanamm
pene Ha pucyHke A.4 He nokasaHbl.

Pene He cooepXuUT peryrnmpoBOYHbIX 1 NOACTPOEYHbIX INIEMEHTOB.

Pene cogepXxuT Tpu He3aBUCUMbIX pene 4YacToTbl (kaHanbl 1, 2, 3) ¢ ycTaBKamMun 4acToTbl
MW BpeMeHu cpabaTbiBaHMs U perynupyemoro BO3BpaTa, YCTaBKaMW  CKOPOCTU
CHWXXEHUMS/NOBBILLEHNSA YacTOThl HA KaXXOoOM KaHane.

dyHKUMOHaNbHasa cxeMa 0QHOro kKaHana pesie npuBedeHa Ha pUCyHKe 2.
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AUPC| Fcpabar. Feossp. Bpems CcCu
Bccu| F < Fyer F>Fyer t2tycr F 2 Fycr
RAPC l BCCY |  |AuPC
Fuzm.| AYPI | FcpaBar. Feoaep. Bpems BbixoaHoe B
AYPIl| F = Fyer F>FycT t2 tyer pene
UABP
YaA I |
UAMB| Fcpabar. Feo3Ep. Bpems
AOnu| F 2 Fycer F<Fyct t 2 tyer
T o]}

PucyHok 2 — ®dyHKUMOHanNbHaa cxema KkaHana pene

KoHntponupyemas cetb (F) siBnsietca obwen Ana Bcex Tpex KaHanoB. 3HayeHue
4YaCTOTbl KOHTPONMUPYEMOW CEeTUM HEeNpPepbiBHO WHOMUMPYETCA Ha Agucnnee abconoTHOWM
BENMNYNHON B MOMEHT BbiBOAA U 06HOoBNSAeTCA Kaxable 0,5 c.

Mpu oTCcyTCTBUU Ha BXOAE perie HanpsiKeHUs CeTU KOHTPONMPYEMOWM 4acToTbl Unu
npu 3Ha4YeHUU HanpskeHUst KOHTponupyemomn cetn Huxe 30 B (40 B. 50 B, 60 B) (aons
ncnonHennsa YPY-3M-C-02 npu HanpskeHUM KOHTPONMpyemMonm ceTu Ha Bxoge «F1» Huxe
40 B (60 B) n ogHoBpemeHHOM OTCyTCTBUN, Unun cHxkeHnn Hmxe 30 B (50 B), HanpsxkeHNsa Ha
Bxoge «F2» pe3epBHOM KOHTPONMPYEMOW CETU), a TakKe NPU BbiXoAe TeKyllen 4acToTbl 3a
AnanasoH KOHTPONMpyeMomn 30Hbl Ha AUCNee MHANLMUPYIOTCA KMUraloLme» Hysu.

O6wmnm ona Bcex Tpex KaHarnoB SBNSIETCA Takke curHan «BHewHun copoc», no aTomy
CUrHany Bce TpuW KaHana npuBoaATCS B MCXOAHOE COCTOsiHME, a cpaboTaBluve BbIXOAHbIE
perne KaHanoB pa3MblKaloT CBOW KOHTaKTbl, NPy 3TOM curHan "HeucnpaBHOCTL" He BblgaeTcs,
a Ha gucnnee WHOMLMPYKTCA «Mmurarowmey» Hynu. KOHTponb 4acToThbl BeOeTCA C MOMEHTa
CHATUA curHana «BHewHnn cbpocy,

B ucxogHoe coctosiHue kaHanbl (1, 2, 3) MOXXHO NPUBECTU CHATMEM U MOCeaylLen
nogayven onepaTtMBHOrO NUTAHUS pene, unu HaxaTtnem kHonkn CBP Ha naHenu ynpasneHus u
nugukaumn. MNpu aTtom BblgaeTcs curHan «HeucnpasHocTb». Ha Bpema HaxaTus kHonku CBP
CBETUTCH KpacHbiM LBeToMm mHAukatop BKIl, apyras mHaovkauma Ha naHenu ynpaBneHus u
NHOWKaLWUN OTCYTCTBYET.

B npouecce paboTbl cBeToaMogHas MHOuKaUMS KaHanoB «1», «2», «3» Ha naHenu
yrnpaBieHnsa U uHaukaunm otobpaxaeT COCTOSIHUE KaXaoro KaHana (3axesaT yCTaBKuM YacToTbl
ero cpabatbiBaHMss unv Bo3BpaTa - 3efieHbIM LBETOM Ha Nepuos YCTaBKM BPEMEHW,
cpabaTtbiBaHMe BbLIXOAHOrO pene KaHama - KpacHbiM LBeToM). A npu nNpocMOTpe unu
pefakTMpOBaHMM MHOMUMPYET HasHayeHue COOTBETCTBYHLWEN ycTaBku cornacHo 1.5.4, 1.5.5
HacTtoswwero P3.

CBeueHne 3eneHbiM uBeTOM uHaukaTopa BKIT Ha y3ne wHaoukaumm pene
CBMAETENbCTBYET O HaNU4Mm (Nogave) onepaTtMBHOIO NUTAHUSA pene, CBEYEHNEe ero KpacHbIM
LBETOM — O Bblgade pene curHana HeucrnpaBHOCTU «HeuncnpaBHOCTLY (BbixogHoe pene «HW»
3aMblKaeT CBOW KOHTakTbl). YCNoBMSA Bbldayn curHana «HeucnpaBHOCTb» npuBefeHbl B 1.2
HacToswero P3.

B MOMEHT nogadunm u CHATUA oOnepaTMBHOrO nuTaHus pene wuHaukatop BKII
KpaTKOBPEMEHHO CBETUTCS KpacHbIM LIBETOM, CUTHaNM3npys o HopMmasribHon paboTe pene.

Mpy nogaye Ha pene onepaTUBHONO MUTaHUSA (HanMyune KOHTPONMPYEMOrO HanpsiKeHus
obasaTenbHO), UNKU nocne HaxaTtua U oTnyckaHna kHonku CBP Ha naHenu ynpasneHusa u
MHOMKaUMN, CBETOAMO KaHana, Ha KoTopoM 3agaHbl yHkumna AHP1 ¢ BCCH, unu dyHkumus
koHTpona CCH, nnn dyHkuma koHTponsa CMY Boigaet B TedeHne 10 ¢ nHankauuo 3agaHHoON
Ha 9TOM KaHane ¢yHKUMM — OBOMHOM 3eneHbli Npobneck, KpacHO-3eneHbii npobneck,
3ereHOo-KpacHbI Npobrieck COOTBETCTBEHHO (€Cnv KaHan B AaHHbIA MOMEHT HE HaxXOAUTCH B
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COCTOSIHUM 3axBaTa Unu oTpaboTku ycTaBku YactoThbl). [pn 3agaHum dyHkuun AYP nnn YAIB
NHAMKaLUUW BbINONMHAEMON DYHKUMM HET. YCnoBusa 3agaHnsa yHKLMM yCTaBkamn U MHanKaums
cBeToAModa KaHana, B 3aBMCMMOCTM OT 3aaHHOM Ha KaHane QyHKuun, npuBefeHbl B

Tabnuue 5.

Tabnuua 5 - TpeboBaHNA K 3HAYEHNAM YCTABOK U MHAMKALNA BbINONTHAEMON OYHKUMN

YcTaBka NHoukaumnsa 3agaHHOM pyHKUNK
Beinontsaemas CBETOaMO0M KaHana (1y, 2,3)
yHKUMA 4acToTbl | BPEMEHU | CKOPOCTMU Ha NaHenu ynpaeneHns
AYP fc £ fB tc#0 L=0,00 Het
YAIB fc > fB tc#0 L=0,00 | Het
AYP1 c BCCH fc <fB |[tc=20,2cC L>0 [1BonHOM 3eneHbln Npobrieck
yeTblipexabl B TedeHue 10 ¢ nocne
BKITHOYEHMA Unn HaxkaTtust kHonkn CBP
KoHTponb CCY fc =fB |tc=20,1cC L>0 KpacHo-3eneHbin npobneck
yeTblpexabl B TedeHue 10 ¢ nocne
BKITHOMEHUA UK HaXkaTua kHonkn CBP
KoHTponbe CINYy fc >fB | tc=20,1c L>0 3eneHo-KkpacHbI npobneck
YyeTblpexabl B TedeHne 10 ¢ nocne
BKITHOMEHMA Unn HaxkaTtusi kHonkn CBP

MpumeyaHus

1 YcTaBkM no 4actoTe 3agatotca B U, MO BpemMeHW - cekyHaax, Mo CKOpPOCTU
CHUXeHus/nosblWweHna yactoTel — [u/c. Hynesasa yctaBka no ckopoctu (L=0,00) 6nokupyet
3agaHune dyHkumn kaHana A4P1 ¢ BCCY, CCH, CINY

2 BHWUMAHMUE: Ha He3ageMCTBOBaHHOM KaHarne perie Heobxoaumo 3apaTtb nooGyLo
(byHKLMIO CO 3HAYEeHUSAMM YCTAaBOK B AMana3oHax, ykasaHHbIX B 1.2.1 HacToswero P3.
PekomeHayeTca 3agaBaTb 3HA4YeHUs YCTaABOK, KOTOpble He MpuBOAAT K cpabaTbiBaHMIo
BbIXOAHbIX pene KaHana.

1.5.2. MpunHUMN ynpaBneHust n nHAnKauum pene

PasmelleHne anemMeHTOB ynpaBfieHUss U MHOMKAUMW Ha NaHenu pene npuBefeHbl Ha
pucyHke A.5.

3agaHue NOCTOSHHOIO UMM UMMYNbCHOIO pexumMa paboTbl BbIXOAHbLIX perne kaHanos (1,
2, 3), NpoCMOTp, 3afjaHMe W pefakTMpoBaHWE YCTaBOK YacTOTbl, BPEMEHM W CKOPOCTU
OCYLLECTBNAETCA 3feMeHTaMu ynpasfieHUsi, PacrofioKeHHbIMU Ha MaHenu ynpasfeHnsa u
NHOVKaUuMu pene.

MaHenb ynpaBneHus n nHankKauum HaxoauTcs nNog Npo3padvyHOn CbEMHOM KpPbILKOW. [pu
CHATOW KPbILWIKE KHOMKM «1», «2», «3» ANA NnpocMOTpa YCTaBOK, KHOMKN «>», «+», CBP gns
3ajaHna ycTaBOK M pexuma paboTbl penie OTKpbITbl ANs AOCTyrna K HUM nepcoHany,
nmeroLemMy Ha 370 npaBo. CbeMHas Kpbllika UMeeT MeCTo AN NNOMOMpPOBaHUS.

KHonkn «1», «2», «3» npegHasHadeHbl ONs NpoCcMOTpa Ha Aucnnee wunuv 3agaHus
YCTaBOK 4acCTOTbl, BPEMEHW U CKOPOCTM Tpex He3aBUCUMMbIX KaHanos (1, 2, 3,
COOTBETCTBEHHO).

KHonkn «>», «+», CBP npegHasHauyeHbl ONA 3ajaHvs U pedakTMpOBaHWsl yCTaBOK
4acTOTbl, BPEMEHM N CKOPOCTU KaXOO0ro KaHana, 3ajaHusi pexnma BbIMOMHEHNS YCTaBOK pene
(MMNYNbCHOTO NNN HENPEPBLIBHOTO).

KHonka CBP Takke cnyuTt 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 «F1ly», «F2» npegHasHayeHbl nepeknovartenm «FLly», «F2».

Mpn pabote pene pagucnnenW naHenu ynpaeBneHMs W uHAMKauun obecneyuBaet
MHOMKALMIO TeKyLen KOHTPONUMPYeMOomn YacToTbl U 3aaHHOrO pexuma BbINOSTHEHUST YCTaBOK.
Pexum BbINONMHEHMA YCTaBOK 3ajaeTcsl O4HOBPEMEHHO AN BCeX TpeX KaHarnoB pene.
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1.5.3. lucnnen naHenun ynpasreHUs N NHOuKaumm
HasHayeHne nHguumpyemMbix 3HaAKOB Ha aucnnee npuBegeHo Ha pUcyHke 3.

1,2,4,6 - undpoBoe 3Ha4YEHME HYaCTOThbl NN BPEMEHH
3 - NPU3HAaK YacToTbl, NPU 3TOM:
- Ha mecTtax 1, 2 — pecaTku n eanHnubl u;
- Ha MecTax 4, 6 — gecaTtble 1 coTble gonu Iy,
5 - NpU3HaK YCTaBKM MO BPEMEHU, NPu 3TOM:
- Ha mecTax 1, 2, 4 — COTHU, AECATKN N eANHNLbI CEKYHL,;
- Ha MecTe 6 — fecAaTble OONN CEeKyHAb!.
7 - MPU3HaK MMMYJIbCHOIO pexnma paboTbl pene
YcTaBka no CKOPOCTU:
1 - cnmBOn NpusHaka ycTaBku ckopocTtu "L";
2, 4 - pecatkm n eguHnubl u/c;
6 - pecsaTtble gonu Nu/c.

PucyHok 3 - HazHayeHune 3HakoB Ha gucnnee

Mpn wvHOMKaAUUKM yCTaBOK Y4acTOTbl, BPEMEHW, CKOPOCTWM OAWH U3 pa3psgoB
NHONUMPYEMON BenuyuHbl muraeT. Murawowaa uudpa os3HavaeT, YTO Ha 3TOM paspsaje
HaxoaUTCa Mapkep, M uudpy I3TOro paspsaga MOXHO KOpPPEeKTUpoBaTb AN U3MEHEeHUs
BENUYUHBI YyCTaBkn. CHATUE Mapkepa (MUraHnsa) NPOUCXOAUT TONbKO NPU MHAUKALUK TEKYLLEN
KOHTPOSIMPYEMOM YacTOThl.

1.5.4. pocmoTp ycTaBokK

[Ana pene ob6s3aTtenbHbIM YyCIIOBMEM MPOCMOTPa M 3aAaHUA YCTaBOK, 3aAaHus
pexuma paboTbl BbIXOAHbIX PeENe ABMAETCA Hanuume OonepaTuBHONO HaMpPsXXeHus wm
Hanps>XXeHUsi KOHTPONIMPYEMOM CeTH.

MpocmoTp ycTaBOK He BNUSieT Ha BbINOJSIHEHME KaHanamm 3agaHHbIX PYHKUUNA, T.€.
npy MPOCMOTPE YCTaBOK BCE YCTaBKM 4acTOTbl, BPEMEHMW, CKOPOCTW, 3aJaHHble paHee,
oTpabaTtbiBalOTCA KaXKabiM KaHanom.

lMepexon B pexum NpPoOCMOTpa YCTaBOK MPOUCXOAUT MPU KPaTKOBPEMEHHOM HaXaTuu
OAHOM N3 KHOMOK «1», «2» unn «3», Npu 3TOM CBeToAMOLHAA WHAMKALMS COCTOSIHUA BCEX
Tpex KaHanoB 610KMPYeTCa U NepexoauT B COCTOAHNE UHAMKALMN NPOCMOTPa YCTaBOK OAHOIO
BblOpaHHOro KaHana.

Mo nepBOMYy HaXaTUKO KHOMKM KaHana Ha gucnnen BMEeCTO WMHOMKaALMWU 3Ha4vYeHust
KOHTPONUPYEMOW  TeKylleln 4acToTbl BbIBOAUTCA  3HA4YeHWe  YCTaBKM  4acToTbl
cpabaTbiBaHuA kaHana 1, 2 unn 3 (HoMep KaHana CoOTBETCTBYET HOMEPY HaXXaTOW KHOMKW).
Mpn aTom cBeTOAMO BbIOPAHHOIO KaHana cBeTUTCS KPpaCcHbIM LiBETOM.

BTopoe HaxaTtue 3TOM Xe KHOMKU BbIBOOUT Ha AUCNNEN 3HAYeHMe YCTaBKU BPeMeHMU
cpabatbiBaHUA 0aHHOro kaHana. [1lpyM 3TOM COOTBETCTBYIOLWMIM AAaHHOMY KaHany cBeToamnon
CBeTUTCH 3eJiIeHbIM LBETOM.

TpeTbe HaxaTue 3TOW XXe KHOMKM BbIBOAUT Ha OUCMIEN 3HaYeHUe YCTaBKU 4acToTbl
perynupyemMoro Bo3BpaTta AaHHOro kaHamna, npyM 9TOM COOTBETCTBYIOLLUMA AAHHOMY KaHany
CBETOANOL MUraeT KpacHbIM LIBETOM.

YeTBepTOoe Haxatue OTON Xe KHOMKW BbIBOOAUT Ha AUCMNEN 3Ha4YeHUe YCTaBKU
BpeMeHM BoO3BpaTa [aHHOro KaHana, rnpu 3TOM COOTBETCTBYHOLWMWA CBETOAMOL KaHana
MUraeT 3eNeHbIM LBeTOM.
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MAaToe HaxaTue 3TOW Xe KHOMKM BbIBOAUT Ha AUCNIIEN 3HaYeHMe YCTaBKU CKOPOCTMH,
npu 3TOM COOTBETCTBYIOLIMN [aHHOMY KaHany CBEeTOAMO[ YYalleHHO MuraeT KpaCHbIM
LBETOM.

LlecTtoe HaxaTue OSTOM K€ KHOMKW BbIBOOWUT Ha AuUCNSen 3HayeHUe YacToTbl
KOHTPONIMPYEeMOM CeTU, a CBEeTOAMOOHAA WHOMKauua oToOpaxaeT Tekyliee COCTOsiHue
kaHanoB. Ecnun kaHan B faHHbIA MOMEHT HE HaXOAUTCS B COCTOSIHMM 3axBaTta Unun oTpaboTku
yCTaBKM YacTOTbl, TO CBETOANO KaHana B TedeHne npnbnuantensHo 10 ¢ BblaaeT nHanKaumo
3aaHHON Ha HeM (pyHKumMK (Tabnuua 5).

Mpun npocmoTpe ycTaBOK Hago MPOMUTU MOSIHbLIA LUK NPOCMaTPMBaEMOro KaHana,
T.€. BbINTU HA MHAUKALMIO 3HAYEHUSA YaCTOTbl KOHTPOJNIMPYEeMOM CeTH.

MpepBaTb NPOCMOTP YCTaBOK KaHana MOXHO KpaTKOBPEMEHHbIM HaxaTtnem (BblI6GOpom)
KHOMKM Opyroro kaHana. Npyn 9ToM HavyHeTCcs MPOCMOTP YCTABOK HOBOrO KaHana (HayuHas ¢
yCTaBKM 4acToTbl cpabatbiBaHusl). HO MpocMOTp ycTaBokK Hago ob6s3aTenbHO 3aBepLUUTb
BbIXO4OM Ha WHAMKALMIO 3HAYEHUS YaCTOTbl KOHTPONMPYEMOW CETMW.

1.5.5. 3agaHue ycTaBok

Mpn HeobxooMMOCTM WU3MEHWUTb 3Ha4YeHMe YCTaBOK 4acTOTbl, BPEMEHM, CKOPOCTMU
CHWKEHUSA/NOBLILWEHNSA YaCcTOTbl, KOPPEKUMIO 3HAYEHUN HEODBXOAMMO NPOBOAUTL CO CTapLUero
paspsiga nooyepeaHo crneesa Hanpaso (anemeHTol 1, 2, 4, 6 gucnnes).

Ana n3amMeHeHna 3HayYeHus1 yCcTaBkM HeoBXOOUMO HaXaTb KHOMKY COOTBETCTBYHOLLEro
kKaHana («1», «2» wvnn «3»). lNocnegoBaTenbHO HaXuMas Ha OaHHbIE KHOMKW, Kak npwu
NPOCMOTPE 3Ha4YeHun YCTaBoOK, HeObXOAMMO OCTaHOBUTLCSA Ha TOW YyCTaBKe, 3HaYeHue
KOTOpon TpebyeT KoppeKLuuu.

lMocne BbiBoga Ha gucnnen TpebyeMon ycTaBkM KpaTKOBPEMEHHbLIM HaXaTUeM KHOTMKW
«>» yCTaHOBUTE Kypcop (murawowas umdpa) Ha umdpe paspsiga, 3Ha4YeHMe KOTOpPOro Hago
namMeHnTb. llepemelyeHne Kypcopa MpoUCXOAUT MPU KaKOOM HaXaTun KHOMKU «>» crieBa
HanpaBoO B CTOPOHY MMajLnx pas3psgoB 40 nocnegHen undpbl (anemeHT 6 akpaHa gucnnes),
a 3aTteM nepexoauT Ha cTapnin pa3psg (anemeHT 1 akpaHa gucnnes).

lMocne ycTaHOBKM Kypcopa Ha HY)XHOM paspsige KpaTKOBPEMEHHBIM HaXXaTWeM KHOTMKU
«+» HeobxogMMo ycTaHOBUTbH TpebyemMoe 3HayeHue AaHHOro paspsja ycTtaBku. MameHeHue
3HayeHus paspsga YCTaBKM MNpoucxoouT Ha +1 Mo KaxgoMy HaXaTur KHOMKM «+» (Mo
Bo3pacTtatowen): 0, 1, 2,..., 9, 0. lNoaTtomy, ecnu 3HayeHne paspsga HOBOW YCTaBKM MeHbLUE
paHee 3aflaHHOW, TO nocriegoBaTesibHbIM HaXaTMeM KHOMKU «+» Hago OOBECTU ee 3HayeHue
0o «9», 3ateMm, yepes «0», 4o TpebyemMoro 3HadyeHud. [locne Kaxaoro HaxkaTust KHOMKU «+»
HeobxoaumMo ybeauTbCsi B UBMEHEHUN KOPPEKTUPYEMOW unpbl (Murarowmin paspsg), T.K.
nocne Kaxaoro HaxaTusi KHOMK1 oTobpaxaemoe 3HavyeHe BENUYNHBI YCTaBKM aBTOMaTUYECKU
3anncbiBaeTCs B SHEProOHE3aBUCUMYIO NaMATb pene.

YcTaHoBMB Takum 06pa3oM 3HaYeHWe nepBoro CTapllero KoppekTupyemoro paspsga
yCTaBkM, HEOBXOOMMO MEPENTUM KypCOPOM Ha CreayroLlunin U3MEHSieMbl paspsih YCTaBKkn U
NPOU3BECTM KOPPEKLMIO ero 3HadyeHus. [lepexogs KypCOpoM crieBa HanpaBO K Kaxgomy
N3MeHseMOMy pa3psay, 1 NPOU3BOAS KOPPEKUUIO UX 3HAYEHUI, yCTaHaBnmBaeTcs Tpebyemoe
3HayeHune yCTaBKu.

NMocne pepakTupoBaHUA MNOCredHeEN YCTaBKM KaHana HeobGXoAMMO KpaTKOBPEMEHHO
HaxaTb KHonky CBP Ha naHenu ynpasneHnsa un nHankauun ana ukcaumm KaHanom HoOBbIX
3Ha4YeHUM YCTaBOK WU MnepeBoAda pene B paboumn pexum, npu 3TOM Ha Aucnnee
MHOMUMPYETCA 3HaYeHWe 4acToTbl KOHTPONMUpyemou ceTu, a CBeToamogHas WHAuKauus
oTobpaxaeT coctosiHe kaHanoB 1, 2, 3. [locne 4yero MPOCMOTPOM 3HAYE€HUWN YCTaBOK
y6eauTbCA B NpaBUNTbHOM MUX 3aaHuUM.

Ecnn nocne pepaktupoBaHus ycTaBOK opmupyeTcss curHan «HeucnpaBHOCTb»
(vHovkaTop BKJ1 cBetutCA KpacHbIM LUBETOM) W Ha pfgucnnee oTtobpaxaetrca Ko
HeucnpaBHOCTN - «9XXY», TO 9TO O3HaA4aeT, YTO ObINO 3a4aHO HEKOPPEKTHOE 3HaveHwue
yCTaBkM No 4actote cpabaTbiBaHMA wnu BO3BpaTa OOHOrO0 M3 kaHanoB. MecTto owmbku
yKa3blBaeTCH B KOAE HEUCMPABHOCTH, rae:

- «9» - Npu3HaK aBapuNHOro coobLLeHus:;
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- «XX» - Kof owunbKM 3agaHusa ycTtaBkM 4YactoTbl. «01» - 3HaYeHMe yCTaBKM 4acToTbl
cpabaTbiBaHusa MeHbLue 35,00 Iy (ana ncnonHeHna YPY-3M-C-02 — meHbLue 19,00 ML), «02»
- 3HayeHue yCTaBKM YacToTbl perynupyemoro Bo3Bpata MeHble 35,00 'y (ons ucnonHeHus
YPY-3M-C-02 — meHbLie 19,00 Mu);

- «Y» - HOMep KaHana, B KOTOPOM YCTaHOBJIEHO HEKOPPEKTHOE 3HA4eHWe YCTaBKX MO
yacToTe.

Ansa cHatua curHana «HeucnpaBHOCTb» HEOOBXOAMMO YCTAHOBUTL KOPPEKTHOE 3Ha4eHue
yCTaBKM 4acToTbl cpabaTtbiBaHMs UM BO3BpaTa, B AManasoHe YCTaBOK YacTOTbl COrfacHoO
1.2.1 HacTosdwero P3.

Ecnn npu pegaktupoBaHum (M NPOCMOTPE) YCTABOK OL4HOrO M3 KaHarnoB HaXaTb KHOMKY
Apyroro kKaHana, To Ha Agucnnen 6OyaeT BbiBEOEHO 3HAYeHMe MNepBOM YCTaBKM BHOBb
BbIGpaHHOro KaHarna - yCTaBKkM 4acToTbl cpabaTbiBaHUS.

TpeboBaHMs K 3HAYEHNSIM YCTAaBOK YaCTOTbl, BDEMEHW, CKOPOCTU ANdA 3agaHnsa yHKLUNN,
BbIMOSIHAEMOW KaHanamu pene, npuseneHsl B Tabnuue 5.

1.5.6. 3agaHue pexnma BbINOSTHEHUS YCTaBOK

CyuwiecTByeT ABa pexuma BbINOMHEHNS YCTaBOK KaHanamu pene.

MepBbI pexum — HenpepbiBHbIN. [lpu cpabaTbiBaHMM nNOOOro BbLIXOOQHOrO perne
KaHana ero KOHTaKTbl YAEpXMBaKTCA B 3aMKHYTOM COCTOSAHMW OO MOMEHTa OTpaboTku
yCTaBKM 4acTOTbl W BpPEMEHM perynmpyemoro BO3BpaTa [JaHHOro KaHana, npu 3TOM
COOTBETCTBYIOLLMIA KaHany CBeTO4MO4 CBETUTCHA KpacHbiM LBeToM. [Mpu oTpaboTke ycTaBku
BpeMeHM Bo3BpaTa COOTBETCTBYIOLIMW KaHany CBEeTOAMO4 CBETUTCA 3efieHbIM LBETOM, a
nocrne oTrnyCKaHUsl KOHTaKTOB BbIXOAHOIO perie kaHana - He CBETUTCS.

Btopon pexum - wuMnynbCHbIW. KOHTakTbl cpaboTaBliero BbIXOAHOrO pere
yaepxuBarTca B CpabOTaHHOM COCTOSIHUM TONbKO B TeYeHue nNaATM cekyHa. Ho ecnum B
TeyeHue aTUX NATU cekyHA Obina oTpaboTaHa ycTaBka BO3BpaTa Mo 4acToTe U BPEMEHU, TO
KOHTaKTbl BbIXOAHOIO perie oTnyckawTcs no otpaboTke yctaBku Bo3Bpata. [1pu BbINONHEHUM
nobbIX YHKUMA 00 OTpaboTkM YCTaBOK BO3BpaTa MO 4acToTe W BpPeMEeHU MNOBTOpPHas
oTpaboTka ycTaBOK Mo YacToTe N BpeMEHM cpabaTbiBaHUS 3abnokMpoBaHa.

B oTnnume OT HenpepbiBHOMO pexmuma paboTbl, B  MMMNYbCHOM  pexume
COOTBETCTBYHOLLME CBETOAMOALI NpU cpabaTbiBaHUN BLIXOAHbIX pefie NPoOAOSKaT CBETUTLCS
3erfeHbIM LUBETOM B TeYyeHue BpeMeHn yaepxaHusa pene B cpabotaHHOM cocTtosiHuu. lNocne
OTMYCKaHUS KOHTAKTOB BbIXOAHbIX pene COOTBETCTBYHOLLME CBETOAMOAbLI FACHYT.

PeXuMm BbINONMHEHUsA YCTaBOK 3ajaeTcs OAHOBPEMEHHO Ansi Bcex Tpex
He3aBUCUMBbIX KaHaroB perne.

HenpepbiBHbIN peXXuMm 3a4aeTcsi OAHOBPEMEHHbIM HaxaTnem kHonok CBP n «+». 3atem
kHonka CBP oTnyckaeTcs, a KHOMKa «+» ele yaepXMBaeTCa B T€YEeHUe OOHOW CEeKyHAbl, a
noToM oTnyckaeTcd. [Mpu3HakoM 3a4aHHOrO HENpPepbLIBHOMO pexuma SBNsieTcss OTCYTCTBUE
TOYKM MHAOMKALMM 32 YeTBEPTbIM MHANLMPYEMBIM LUPPOBLIM 3HAKOM OUCTeS.

MMNynbCHbIN pexnm 3agaeTcd OAHOBPEMEHHbLIM Haxatmem kHornok CBP n «>». 3atem
kHonka CBP oTnyckaeTcs, a KHOMKa «>» ele YOEepXMBAeTCA B TeYEeHMe OO4HOW CEeKyHAbl, a
3ateMm oTnyckaeTtcs. [Npu3HakoM 3a4aHHOrO MMMYFbCHOMO pexuma SABNAeTcss NOCTOAHHAst
WHOMKAUMS  TOYKM 3@ 4YeTBepTbiM  UMAPOBbIM  MHOMUMPYEMbIM  3HAKOM  AucCnses.
KpaTkoBpeMeHHO HaxaTb KHomnky CBP 1 nocne oTnyckaHusi KHOMKWU yb6eamTbCa B Hanmyuu
3TOW TOYKM NPU NHOMKALMN 3HAYEHNS TEKYLLIEN YaCTOThI.

Kak npu HenpepbiBHOM, Tak U NpPU UMMYSIbCHOM pPeXMMax BbIMNOSIHEHNA YCTaBOK ONA
obecnedyeHus ycnosun cpabaTbiBaHUA BbIXOAHbLIX pene Heobxoaumo B 06d3aTeflbHOM
nopsiake 3agaBaTb YCTaBKM YacTOTbl U BPEMEHW perynmpyemoro Bo3sparTa.

1.6. AnropuTmbl paboTbl
1.6.1. Anroputm paboTbl Npy BbINOAHEHUN dyHKLMN AYP
Anropntm oTpaboTKn yCTaBOK NPW BbINOMHEHUN KaHanoM perne yHkuun AYP noctpoeH
no crnegywLwemy NpuHUUNY: He oTpabaTbiBaeTcsl anropuTM yCTaBkuM BO3BpaTa BbIXOAHOMO
pene kaHana, ecnu Ao 3Toro He otpaboTtaH anroputm yctaBkn AYP no cpabaTbiBaHUIO 3TOrO
Xe perne kaHana.

& PEACIC’ 2t




PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

Mpn noctynneHun KoHTponupyemow 4actotel «F» B y3en ynpaBneHuss oOHa
CpaBHMBAEeTCA C ycTaBkaMu 4YactoTbl cpabaTbiBaHusa (fc) kaxpgoro ua Ttpex (1, 2, 3)
He3aBUCUMMBbIX KaHaroB.

Ecnu 3HayeHMe KOHTPONMMpPYyeMoM 4YacTOTbl PaBHO WM MeEHblUe 3a[aHHOW YCTaBKu
4YacToTbl cpabaTbiBaHNSA NPOUCXOAUT 3axBaT YCTaBKW: 3anyCKaeTcsl TanuMep YyCTaBKN BPEMEHU
cpabaTtbiBaHNA COOTBETCTBYIOLLEro KaHana, U Ha y3ne wuHaukaumm pene 6yaeT CBETUTbCS
3erieHbIM LBETOM CBETOAMO[ COOTBETCTBYHOLWeEro kaHana (1, 2, unu 3), MHAMUMpys 3axsar
yCTaBKW.

Ecnn BpemMsa CHWXEHHOM KOHTPONMPYEMOW 4YacToTbl paBHO wunu 6Gonblue yCTaBKu
BpeMeHn cpabatbiBaHus (tc # 0), TOT xe cBeToaAMOL KaHana HauyvHaeT CBETUTbCS KpaCHbIM
LiIBETOM, NOCKOSIbKY cpabaTbiBaeT COOTBETCTBYIOLLEE BbIXOOAHOE perne, 3amblkasi HopMaribHO-
pa3oMkHyTble (H.P.) koHTakTbl. CpaboTaBlwumi KaHan nepexoauT B PeXUM OXnaaHus
NOBbILLEHMS YacTOThl 0 YCTaBKM YaCTOTbl BO3BpaTa.

Ecnn BpemMa CHWXEHHOMW KOHTPOSIMPYEMOM YacTOTbl MeEHbLUe YCTaBKM BpPeEMEHMU
cpabaTbiBaHUA pene (YacToTa 3a BpeMsl yCTaBkM BpeMeHu cpabaTbiBaHUS NOBbICUIIACh Bbllle
yCTaBKW 4acTOTbl cpabaTbiBaHUSA), TO CBETOAMOL NepecTaeT CBETUTbCHA 3efieHbIM LBETOM, U
perne nepexoamt B WUCXOOHOE COCTOSHWE TFOTOBHOCTU K pabote (OXuAaHWe CHUXKEHUS
KOHTPOSIMPYEMOW YacTOThl).

Mpy NOBbILEHUN KOHTPONMMPYEMOM YacTOTbl OO WIM Bblle 3HAYEeHUS1 YCTaBKM YacTOThbl
Bo3Bpara (fB), 3anyckaetcsa Tanmep yctaBkuM BpeMeHn Bo3BpaTa (tB # 0). CBeTogmoa kaHana
Ha4YMHaeT CBETUTbLCS 3efeHbIM LBETOM, MHANLMPYS PeXnM 3axBaTa 4acToThbl Bo3BpaTa.

Ecnn BpemMs NOBbLILWEHHOW KOHTPONMPYEMOW 4acTOTbl paBHO WnM OGonblle YCTaBKM
BpemMeHu Bo3BpaTta (iB), TO cBeveHwe cBeTOAMOAA, COOTBETCTBYHOLLEro LaHHOMY KaHany,
npekpawjaeTcs, T.K. BbIXOAHOE perne BO3BpallaeTcs B MCXOOHOE COCTOSHME, pa3Mblkas CBOM
KOHTaKTbl.

Ecnv BpemMs NOBbILWEHHOW KOHTPONIMPYEMOW YacTOTbl MeHblLUEe BEfMYUHbI YCTaBKU
BpeMeHu BoO3BpaTa (KOHTponvpyemMasd 4YacTtoTa OnsTb MOHU3UNacb HWXKe YCTaBKM 4acToThbl
BO3BpaTa), TO COOTBETCTBYIOLLEE BbIXOAHOE perie He BO3BpaLLaeTCa B UCXOOQHOE COCTOsIHUE,
ocTaBadACb B cpaboTaHHOM COCTOSIHUM, OXMOAHUS MOBbILEHUS 4acToTbl (MPU HEeNpepbIBHOM
pexume BbINOMHEHWS YCTaBOK CBETOANOL KaHana npogosikaeT CBETUTbCA KPacHbIM LIBETOM).

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

B umMnynbCHOM pexume BbINOMHEHNA YCTaBOK BbIXOAHOE pene YyaepXuBaeTcd B
CcpaboTaHHOM COCTOSIHMM TOSIbKO B TEYEHWe NATU CEeKyHA, U CBETOAMOA KaHana npu 3ToMm
CBETUTCA 3ereHbIM LBETOM. Yepes NsaTb CEKYH BbIXOAHOE pere pa3MblkaeT CBOU KOHTaKTbl, U
CBETOAMOA COOTBETCTBYHLLEro KaHana nepecrtaeTr CBeTUTbCA. Ecnn B TeyeHue aTux natu
CekyHp 6binia oTpaboTaHa ycTaBka BO3BpaTa Mo YacToTe U BPEMEHU, TO KOHTAKTbl BbIXOQHOIO
pene oTnyckalTcsa nNo otTpaboTke ycTaBkun Bo3BpaTa.

1.6.2. Anroputm paboTbl Npu BbiNOAHeHUN dyHKumMn YATB

Anroputm paboTbl kaHana pene npu BbiNofnHeHun ¢yHkumm YAIMB aHanornueH
anroputmMy ero paboTtbl Npu BbINOAHEHUN PyHKUMK AYP, Tonbko nHankaums n cpabartbiBaHme
BbIXOAHbIX pene kaHanoB (1, 2, 3) OTHOCATCA K MNOBbLILEHUIO KOHTPONMPYEMON 4YacToTbl A0
BENUYNHBbI YCTaBKM YacToTbl cpabaTtbiBaHus (fc), a He K NOHMXeHMto, Kak B criydyae AYP.

Ycnosuem otpaboTkm yctaBok YactoTel YAIMB gaBngetca Hanuume npensapuTenibHOro
CHWXXEHUSI 4aCcTOTbl HUXKE YCTaBKM 4YacTOTbl BO3BpaTa. OTO UCKNovaeT cpabaTtbiBaHWe pene
npy HanuunMm cTabunbHOM YacTOTbl paBHOW WMNKM Gonblle yCTaBKM 4acToTbl cpabaTbiBaHUS
YAIB, ecnn yactoTa He NOHWXxanacb 0O (UNM MeHbLLE) yCTaBKM 4YacToTbl Bo3Bpata YAIB
(6e3 ydyeTa ycTaBkM BpeMeHM BO3BpaTa). TOMbKO MPU HanMMuyMM CHWXKEHUS 4acToThbl
KOHTPONMPYEMON CeTU OO0 UMM HWXe yCcTaBku YacToTbl Bo3Bpata (fB) YAIB, kotopas 6ypet
3aHeceHa B nNamATb [JaHHOrO KaHana pene, npousongeTr oTpaboTka nNpU MOBbILWEHUN
KOHTPONMMPYEMOWN 4YacTOTbl A0 BENUYMHBLI YCTaBKM YacToTbl cpabatbiBaHus YAIB B TeueHue
yCTaBKMN BpeMeHU cpabaTbiBaHUs (3aMKHYTCS KOHTaKTbl BbIXOQHOMO perne).

Ycnosuem OTnycKaHUs BbIXOQHOIO perne SBMSIeTCA CHUXEHWE KOHTPONMpYyeMON 4acToThl
00 3ajaHHOM ycTaBkm 4actoTbl Bo3BpaTa YAlIB B TeyeHue ycTtaBkm BpemMeHW BoO3BpaTa
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(cBeTOoOMOa KaHana Ha BpeMs 3axBaTa YCTaBKM 4acTOTbl BO3BpaTta CBETUTCH 3efeHbIM
uBetToMm). Ecnn Bpemsi CHMXXEHHOW KOHTPONMMPYEMOW YacTOTbl MEHbLUE BeNUYMHbI YCTaBKU
BpeMeHu Bo3BpaTta (KOHTponiMpyemMasi 4actoTa OndTb MOBbICUSIAChb Bbille YCTaBKW 4acTOThbl
BO3BpaTa), TO COOTBETCTBYIOLLEE BbIXOAHOE perie He BO3BpaLLaeTCs B UCXOOHOE COCTOSIHME,
ocTaBasicCb B CpaboTaHHOM COCTOSIHUM, OXMAAHMSA MOHWKEHUS 4acToThbl (Mpy HENpepbIBHOM
pexume BbINOMHEHWS YCTaBOK CBETOAMO/ KaHana npogoshkaeT CBETUTLCSA KPaCHbIM LIBETOM).

Anarpamma paboTbl kaHana npu BbINOAHeHUM yHKUnn YAIB B HENpepbIBHOM pexume
BbIMNOJSTHEHNSA YCTABOK NpefCcTaBrneHa Ha pucyHke A.7.

B wumMnynbCHOM pexume BbINOMIHEHUS YCTaBOK BbLIXOAHOE perie yaepXxuBaeTcs B
CcpaboTaHHOM COCTOSIHUM TOMBbKO B TedeHue NATU ceKkyHA. Ecnu B TeyeHne aTux nATn cekyHg
Gbina oTpaboTaHa ycTaBka BO3BpaTa Mo 4acToTe U BPEMEHMU, TO KOHTaKTbl BbIXOAHOrO pene
OTnycKaloTcs No oTpaboTke ycTaBkM Bo3Bparta.

1.6.3. CoBmelleHne pyHkumm YAIB coBmecTHO ¢ ycTtaBkamy AYP Ha ogHoM KaHane

PyHKUMA peanu3yeTcs C UCNOSb30BaHMEM MEPEKUHOro KOHTaKTa BbIXOOHOrO pene
KaHana. AnroputM paboTbl aHanormyeH paboTe npu  BbINOAHEHUN yHKUMnM AYP B
HeNnpepbIBHOM peXuMe BbINOSIHEHUA YCTaBoK. [1lpyM 9TOM yCTaBKM 4acTOTbl U BpeMEHU
perynmpyemoro Bo3BpaTa OOSKHbl COOTBETCTBOBaTb TpebyembiM ycTaBkaM cpabaTbiBaHUS
YAIB. MNpu cpaboTtaHHon ycTtaBke AYP 3amblkaloTCs HOPMarbHO-PA30MKHYTbIE KOHTaKTbI
BbIxogHoro pene. Npu cpabatbiBaHmn yctaskn YAIB - 3ambikaloTca HOpMaribHO-3aMKHYTbIe
KOHTaKTbl.

1.6.4. Anroputm paboTbl Npu BbinonHeHnn dpyHkumm AYP1 ¢ BCCY

®PyHKUMA BNOKMPOBKM MO CKOPOCTU CHUKEHUS YaCTOTbl MOXeT ObITb 3adaHa Ha nobom
KaHane pene, BbinonHsawowemM dpyHkumo AYP1 (ana kaHanos, BbiNnonHSALWMX dyHkuuio HAIMB,
anroputM 6NMOKMPOBKN MO CKOPOCTWN HE NPeayCMOTPEH 1 He oTpabaTbiBaeTcs).

Ansa BeinonHeHus kaHanom gyHkummn AYP1 ¢ BCCY Hapo 3agath HeHyneBoe 3HayeHue
yCTaBKNU CKOPOCTW, yCTaBKa 4acTOTbl cpabaTbiBaHUA LOOMKHA ObiTb HWXE YCTaBKM 4acTOThl
BO3BpaTa, ycTaBka BpeMeHun cpabaTbiBaHNA JoSmkHa 6biTb He MeHee 0,2 c.

Anroputm AYP1 ¢ BCCY BbinonHseT ONoknpoBKy cpabaTbiBaHUA BbIXOLHOrO pene
kaHana AYP1, ecnu CKOPOCTb CHMXEHWSA 4acTOTbl B KOHTPOSIMPYEMOW CETU K OKOHYaHWIO
yCTaBkn BpemeHu cpabatbiBaHusa (tc = 0,2 c) npeBbillaeT 3HAYEHWE YCTaBKM CKOPOCTM.
lMepexoa B UCxogHoe CoCTosiHME - nocse oTpaboToK ycTaBok Bo3BpaTa.

Ecnn cKkopoCTb CHWXEHWA 4acTOTbl B KOHTPONMPYEMOW CETW He MNpeBbILaeT YCTaBKy
ckopoctn, To BCCY He npenatcTByeT peanusaumm anropuytma cpabaTbiBaHUA BbIXOOHOIO
pene no yctaBkam AYP1 (npu oTpaboTke BbIXogHbIM pene yctaBku AYP1 cBeTogmoa 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
pexumMe BbIMONHEeHUS YCTaBOK NpeacTaBneHa Ha pucyHke A.8.

PyHKUNA ONOKMPOBKM MO CKOPOCTU CHWXKEHUA YacToTbl MOXeT ObiTb 3agaHa u
KOCBEHHbIM Coco60oM Ha fitoboM (OCHOBHOM) KaHane perne, BbinonHsoweM yHkumo AYP1
C MCNonb30BaHMEM ApYroro (BCnomoraTesnbHOro) kaHana (npunoxeHue B HacTosiwero PJ).

MeToaumka pacyeta yctaBok CCH n peanusaumm Ha pene KOMMIEKCHOro ayonupyoLlero
pencteus A4P1 — AYPC npueeaeHa B npunoxexHun I,

1.6.5. Anroputm paboTbl Npu BbinonHeHUN yHKumn YABP

Ana BbinonHeHus dyHkummn YABP Ha 'OC wmcnonb3yetca anroputm paboTtbl pene,
COOTBETCTBYHOLUI BbINOMHEHUIO OyHKUuK AYP, yTo obecnednBaer:

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

- aBTOMAaTUYECKUIN NepPEBOA B reHEPaTOPHbIN PEXUM arperaTos, paboTatoLmx B pexume
CYHXPOHHOrO KOMMeHcaTopa;

— aBTOMAaTUYECKU YaCTOTHbIN NYCK pe3epBHbIX rmgpoarperatos ([A);

- oTknoyeHne A ruapoakkymynupyowmx anektpoctaHumn (FASC), pabotaBlumx B
HACOCHOM pexume.
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1.6.6. Anroputm paboTbl npu BeinonHeHun dyHkunn JAPC, AHPC n AOCY

KocBeHHbIN meToa uamepenna CCY 3aknioyaeTcs B nU3aMepeHnn 4acTtoTbl OT 3agaHHOMN
yCTaBKM 4acToTbl Mycka (paBHOM WU Bbllle YCTaBOK BepxHUX oyvepenen AYP1) Ha nepsom
(OCHOBHOM) KkaHane pene [0 KOHEYHOW YCTaBKM 4acTOTbl HA BTOPOM (BCMoMoOratesisHOM)
KaHane pene 3a 3agaHHoe Bpems cpabatbiBaHus (NpunoxeHune B).

B octanbHOM anroputm paboTbl npu BbinonHeHun dyHkumn OAPC, AYPC un AOCH
aHarormyeH anroputmy BbinonHeHna pyHKunn AYP.

B pene npegycmoTpeHa ¢pyHKUMA HenocpencTBeHHoro koHtpons CCY Ha ogHom
kaHane. Npn atom namepeHne CCH npousBoamTCcsa KaHarnom pene HernpepbiBHO, HO, Tak Kak
dyHkuma CCH coBmelleHa C (PyHKUMEN CHUXKEHUSA YaCTOTbl, TOMbKO NPU CHMKEHUU TEKYLLEN
4YacToTbl A0 WKW HWXKe YCTaBKM 4acToTbl cpabaTtbiBaHWs (4acToTbl Mycka) NpOMCXOanT
CpaBHeHue TekyLlero 3HadeHns CCYH co 3HayeHneM ycTaBkm Mo CKOPOCTU.

Ecnu 3HayeHune Tekywen CCY BygeTt MeHbLle 3Ha4YeHnsa yCTaBKkn No CKOPOCTU, TO KaHan
ByneT npogomkaTtb cpaBHeHue Tekywen CCY co 3HayeHMeM ycTaBkM NO CKOPOCTW, MPU 3TOM
BbIXOOQHOE perne kaHana He cpabaTbiBaeT. Ecnn 3HayveHue Tekywen CCY OygeTt paBHO mnu
BonbLlle 3Ha4YeHNa YCTaBKN MO CKOPOCTU (B TEYEHME BCErO BPEMEHU yCTaBKkM cpabaTbiBaHUs),
npoucxogut cpabatbiBaHWe BbIXoAHOro pene. Ecnu tekywaa CCH B TedeHue ycTaBku
BpeMeHu cpabaTbiBaHWsl CTAHET MEHbLLE YCTaBKM CKOPOCTU, TO pene nepexoauT B COCTOSIHUE
oxngaHua Tekywen CCY paBHOM unn Bornblle yCTaBKM MO CKOPOCTU, U BbIXOAHOE perne
kKaHana He cpabartbiBaeT. [Mpn nocnegyowem ysenundeHnn tekywen CCH ao 3HadeHus (mnu
Bonblle) ycTaBku MO CKOPOCTU, U HaNUYUN ee B TeYeHWe YCTaBKM BpeMeHu cpabaTtbiBaHus,
npoucxoauT cpabaTtbiBaHWe BbIXOAHOIO pene kaHana.

OTnyckaHne BbLIXOAHOIO perie MNPoOUCXOAUT MNpWU  MPEBbIWEHUM TeKylen 4acToThbl
3Ha4yeHWs YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs yCTaBKu BpeMeHu BO3BpaTa).

Anarpamma paboTbl KaHana npu BbIMOMIHEHUN (PYHKLMM HENOCPELCTBEHHOrO KOHTPONS
CCM B HENpepbLIBHOM peXxunmMe BbINOMHEHNSA YCTaBOK NpeacTaBreHa Ha pucyHke A.9.

1.6.7. Anroputm paboTbl Npu BbINOAHEHUN doyHKUmMn YOA

BeicTpogencTtBne u HageXHOCTb pene Mno3BOMSKT BbINOMHATL MOAFOTOBKY CXEMbl
BblaeneHMss cbanaHCMpOBaHHOIO paloHa W ero  OTAeNieHMe OT  QHEepProcUcTeMbl
HenocpeaCcTBEHHO B MeCTax pacrnonoXeHWs BblKoyaTenen npucoegmHeHnn nogctaHumm (6es
NPUMEHEHNSA KaHanoB TENEOTKITIOYEHNS).

Anroputm paboTbl npu  BbiNONHEHMM dyHKUuMn YA COOTBETCTBYET anroputmy
BbINOSTHEHUA pyHKUMA AYP.

1.6.8. Anroputm paboTbl Npy BbIMNOAHEHNN OYHKLMIA 3aLLNTbI FEHEPaTOPOB

Anroputm paboTbl pene npu BbIMONHEHUN OYHKUMA 3alinTbl reHepaTopoB (B criydasix
aBapUNHOro HeJOMNYCTMMOrO NOBbLILLEHUSA YACTOTbl) aHanNornmyeH anroputMmy paboTtbl pene npu
BbIMNONHEHUN oyHKUMA YATB ¢ MUHMManNbHLIMW yCTaBKaMn BpeMEHU cpabaTbiBaHUS.

[na orpaHNYeHnsa NoBbILWEHNA YacTOThl BKIIOYEHNEM Harpy3ky Ha KaHanax perne MOoXHO
3agaBaTb yHkumio YATB ¢ makcumanbHbIMM ycTaBkamu YacTtoTbl (50 u) u BpemeHn u
perynmpyembiMu yCcTaBkaMy BO3BparTa.

1.6.9. Anroputm paboTbl npu BbinonHeHUn yHkumin YAMNBC n AOMNY

KocBeHHbIN meToa namepeHus CIY 3aknovaetcsa B M3MepeHnn pasHOCTU YacToTbl OT
3aaHHOWN yCTaBKW 4YacCTOTbl Nycka Ha NepBoM (OCHOBHOM) KaHane pene 40 KOHEYHOW YCTaBKM
4YacToTbl Ha BTOpPOM (BCMomMoratenbHOM) KaHarne perne 3a 3agaHHoe BpeMsa cpabaTbiBaHus
(npunoxexue B).

B octanbHoM anroputm paboTbl npu BbinonHeHun dyHkumn YAMNBC wn AOIMY
aHanorn4yeH anroputmy BbinonHeHus yHkunn YAIB.

B pene npegycmoTpeHa ¢yHKUMA HenocpencTBeHHoro koHtpons CIMY Ha ogHom
nobom kaHane. MNpu atom namepenme CI1Y npon3BoanTCa KaHanoMm pene HenpepbiBHO, HO
Tak kak dyHkuma CIMY coBmelweHa C (yHKUMEN MOBbLIWEHUS YacTOTbl, TOSMbKO Npwu
MOBbILWEHUM TEKyLleh 4acToTbl A0 MMM Bbille YCTaBKWM 4acToOTbl cpabaTtbiBaHUA (4acToThbl
nycka) NpoucxoguT cpaBHeHne 3HayveHus Tekywen CIY co 3HadYeHnem ycTaBKM MO CKOPOCTW.
Ecnn 3HaveHne Tekywen CIY OGynetr MeHblle 3HayYeHWsa yCTaBKM MO CKOPOCTW, TO KaHan
ByneT npogormkaTtb cpaBHeHue Tekywen CINY co 3HayeHnemM ycTaBku No CKOPOCTU, NMpU 3TOM
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BbIXOAHOE perne KaHana He cpabaTbiBaeT. Ecnn 3HaveHue Tekywen CIY 6yget paBHO mnm
Bonblle 3Ha4YeHNa YCTaBKM MO CKOPOCTU (B TEYEHME BCErO BPEMEHU YCTaBKM cpabaTbiBaHNS),
npoucxoguTt cpabaTbiBaHMe BbixogHoro pene. Ecnm tekywas CMY B TeyeHue ycTaBku
BpemMeHu cpabaTtbiBaHMsi CTaHET MEHbLUE YCTaBKN CKOPOCTU, TO pere nepexoauT B COCTOSHMNE
oxuaganms Tekywen CIMY paBHOM mnu Gonblue yCTaBKM MO CKOPOCTU, U BbIXOOQHOE perne
KaHana He cpabatbiBaeT. [pn nocnegytowem ysenudeHnn tekywen CIMNY go sHaveHnsa (mnm
Gonblue) yCTaBkM NO CKOPOCTU, U HanMyun ee B TeYeHWe yCTaBkM BpeMeHu cpabaTbiBaHus,
npoucxoguT cpabaTbiBaHWE BbIXOAHOMO perie kaHana.

OTnyckaHMe BbIXOQHOIO pene MpouMCXoauT NPU MOHWKEHUW TeKyllen 4acTtoTbl 40 WUNn
HWXXEe YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs YCTaBKM BpEMEHM BO3BpaTa).

Anarpamma paboTbl KaHana npv BbIMNOAHEHUM (PYHKLMN HENOCPEACTBEHHOIO KOHTPOMS
CINMY B HeNpepbIBHOM peXxmnme BbINOSTHEHUS YCTABOK nNpeacTasrieHa Ha pucyHke A.10.

1.6.10. Anroputm paboTbl aBTOHOMHOrO Yy3ria aBTOMaTMYECKOrOo MepeknioveHuns
pene YPY-3M-C-02

Y3en aBTOMartuMyecKkoro nepeknoyeHns nNpu BbINOSTHEHUN MOObIX OYHKUUA KOHTPONS
4YacTOTbl OCYLLECTBIISAET KOHTPOSMb HanMyus M 3HAYEHUA KOHTPOSIMPYEMOrO HanpsiKeHUs Ha
OCHOBHOM Bxogae «F1». [pn CHWKEeHUN BENUYMHBI KOHTPONIMPYEMOrO HanpsXXeHUs Ha BXoae
«F1» HMXe NoporoBoro 3Ha4YeHUs, UM ero OTCYTCTBUM, Y3€n OCYLLECTBNSAET aBTOMaTU4YeCKoe
noakntoveHne Ha Bxog F ctaHaapTHOro yana KOHTPOMSA YacToThbl HAanNpsXKeHNe pe3epBHON CETU
- Bxog «F2». [llpu BOCCTaAHOBEHMM HaMpPsKEHUA OCHOBHOM ceTn (Bxod «F1») yaen
OCYLLECTBNSAET aBTOMaTM4yeckoe nepekntioveHne Ha Bxod F cTaHgapTHOro ysna KOHTpons
4YacTOTbl HaNpPsKEHNs OCHOBHOM ceTu (C Bxoaa «F1»).

Hannunem HanpskeHust Ha OCHOBHOM BXO4€ KOHTponupyemon cetnm «F1l» cumtaetca
HanpskeHne, BenuYMHa KOToporo ©Oonblue NOporoBoro, OTCYTCTBMEM - HanpshKeHue,
BENIMYMHA KOTOPOro MeEHbLUe MOpPOroBoro. 3HayeHMe YCTaBKM MOPOroBOro HamnpsKeHus
3agaetca nepekntoyatenem «F1»: 40 B nnu 60 B.

Anroputm paboTbl aBTOHOMHOrO y3ra Mpu MepeKkrioYeHUn perie Ha KOHTPOIb
YacToTbl C OCHOBHOro «F1» Ha pe3epBHbIN «F2» BX0oA peanv3oBaH crieayloLmm obpasom,
B COOTBETCTBMM C PUCYHKOM 1.

Mpn CHWXEHMN BESMYUHBLI KOHTPONIMPYEMOrO HanpsKeHWsi Ha OCHOBHOM BXOAE A0
3Ha4YeHMs1 MeHbLUEe MOPOroBoro, HO Oonblle HanpsKeHUst GNOKMPOBKW, B TEYEHWE BPEMEHU
OTKNIOYEHNST OT OcHoBHOro Bxoga (T1), NMpoOomKaeTca KOHTPOSb YaCTOTbl OT OCHOBHOIO
Bxoga. Ecnn B TeyeHMe BpemMeHM OTKIYEHUS OT OCHOBHOrO BXOA4a BOCCTaHOBUITOCH
KOHTPONIMPYEMOE HamnpsXXeHMe OCHOBHOIO BXxOAa (3Ha4eHWe HanpsbkeHust ctano Gonblie
MOPOroBOro), pene ocTaeTcs NOAKMOYEHHBIM K OCHOBHOMY BXOAY.

Ecnn BennuMHa KOHTPONMMPYEMOrO HanpsXXEHUs Ha OCHOBHOM BXOAE CHM3unacb Ao
3HaA4YeHMs1 MEHbLUE HanpsXKeHns GrTIOKMPOBKM (MM NPOM3OLLIIO NponagaHue KOHTPONIMPYEMOro
HanpspKeHWs), B TeYEeHMe BPEMEHW OTKIIOYEHWA OT OCHOBHOro Bxoga (Ti1) pene octaetcs
NOOKIOYEHHBIM K OCHOBHOMY BXo4y, HO pabota pene 6nokupyetcsi, cbpacbiBaloTcs
cpaboTaHHble BbIXOOHble pene kKaHanoB. Ecnu B TevyeHue BpeMeHu OTKoYeHus Ti
KOHTPOSIMPYEMOE HamnpsXXeHMe OCHOBHOMO BXOA4a BOCCTAHOBWUIIOCb [0 3Ha4vyeHust Bornblue
NMoOporoBoro, TO pene NPoaoskaeT ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacTosWwero
PQ3) KOHTpONb YacTOTbl OT OCHOBHOIO BXOAA.

Y3en aBTOMaTM4YecKoro nepekntioveHus, Nocne UCTevyeHns BpemeHn oTknoudeHust (T1),
dopmupyeT amckpeTHbin curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE perne
KaHanoB, aBTOMaTM4eCKN nepeknovaeT PYHKUMIO KOHTPOSS YacToTbl C OCHOBHOIO BXOA4a Ha
pe3epBHbIN BXo4. [1pn nepeknioveHnn (OyHKLMM KOHTPONSA YacToTbl K BXxody F ctaHaapTHOro
y3ra KOHTPONSA 4YacToTbl NOAKNHOYAETCH KOHTPONMPYEMOE HanpsikeHne OT Pe3epBHOro BXOAa.
[Mocne nepeknoyeHnsa KaHanbl perie Ha4YMHAaT BbIMNOMHATbL (PYHKUMM KOHTPONSA 4acToTbl OT
Hanps>keHusi pe3epBHOro Bxoga. CyuiectByeT Bpemsi 3agepxku (T3) KOHTPOMSA 4acToTbl OT
HaNpsPKEHUA pe3epBHOro BXoAa, B TeYEHME 3TOro BPEMEHUN 3a4EPXKKN pene He OCyLecTBnseT
KOHTPOJSIb 4acTOThI.

Pene nmeet 6nokMpoBKy, 3anpeLuatoLlyto paboTy npu CHUWKEHUN 3HAYEHUSA HaNPSXKEeHNS
KOHTPOSNIMPYEMOWM CeTU Ha Bxode F cTaHOapTHOro ysna KOHTPOMS 4acToTbl HWXKE 3afaHHOro
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HWKHero npegena kKoHTponupyemon cetn F2 30 B wnmn 50 B, ycrtaBka HanpsikeHus
GnokupoBkM (3agaetcs nepekntodatenem «F2»). Mpu CHWKEHUN 3HAYEHUS HaNPSHKEHUs Ha
pe3epBHOM BXO4e HUXe 3a[aHHOro 3HadeHust pabota pene 6noknpyetcs, cbpacbiBaoTca Bce
cpaboTaHHble BbIXOAHblE perne kaHanoB. KOHTPOSb YacToTbl OT HaNPSKEHUsSI Pe3epPBHON CETU
BO30OHOBMAETCA NPWU MOBLILWEHUM 3HAYEHUS KOHTPOSNIMPYEMOW CETU Ha pe3epBHOM BXOAe
BblLLE 3a4aHHOro 3Ha4YeHns ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacToswero P3).

Anroputm paboTbl aBTOHOMHOrO y3rna Mnpu NepekrilioYeHUU perie Ha KOHTPOIb
4YacTOTbl C pe3epBHOro «F2» Ha oCHOBHOM «F1» BXxop peanu3oBaH creayloLwmum obpasom B
COOTBETCTBUWN C PUCYHKOM 1.

Mocne nosABNEHUSI OCHOBHOMO KOHTPOSIMPYEMOrO HampshXXeHusi C YpOBHEM Oornblue
NMOpPOroBoro, B TeYeHWEe BPEMEHU OTKM4YeHUa OT pesepBHoro Bxoga (T2) npogormkaeTcs
KOHTPOJIb YaCTOThbl OT PE3epPBHOro BXoAa.

Ecnn, B TeueHne BpeMeHU OTKMIOYEHNA OT PE3EepPBHOrO BXOAA, 3HAYEHUE HaMnpPsKeHUs
OCHOBHOW KOHTPONMPYEMOW CETU CHU3UNOCb HWXKE MOPOroBOro 3HA4YeHUsl, pene ocTaeTcs
NOAKMIOYEHHbIM K pE3EPBHOMY BXOAY.

Y3en aBTOMaTU4ECKOrO MEPEKOYEHNS, NOCNe UCTEYEeHUs BpeMeHn oTknoveHus (T2),
CHUMaeT auckpeTHbIn curHan ABP, cOpacbkiBaeT Bce cpaboTaHHble BbIXOAHbIE pene KaHaros,
aBTOMAaTUYECKUN NEpPEKIoYaeT PYHKLMIO KOHTPOSS YacToTbl C pe3epBHOro BXo4a Ha OCHOBHOWM
Bxod. [Npn nepekntoveHnn yHKUMM KOHTPOMS 4YacToTbl K BXxody F cTraHgapTHoro ysna
KOHTPOSIS YacTOTbl MOAKNIYAETCs KOHTPONMPYEMOE HanpsikeHne OoT OCHOBHOro Bxoga. lNocne
NEPEKNOYEeHNa KaHanbl pefie HaunHatoT BbIMNOMHATL YHKUMW  KOHTPONSA 4YacToTbl OT

HanpspkeHMs OCHOBHOro Bxoda. CyuiecTtByeT BpeMa 3agepXku (T3) KOHTpONs 4acToTbl OT
HanpsPKeHUs OCHOBHOIO BXOA4a, B TEYEHUe 3TOro BpeEMeEHU 3afiepXKu pene He ocyllecTBnsaeT
KOHTPOMb 4acToThl.

Mpy CHWKEHUN KOHTPONMPYEMOrO HaNpPsSXXEHUS HUXKe MOPOroBoro (Mnv nponagaHvun) Ha
OCHOBHOM Bxofe F1 n Huxe 3HayeHnsa GNOKMPOBKK - Ha pe3epBHOM Bxoae F2 paboTta pene
GnokmpyeTcs.

BnoknpoBka cHuMmaeTca npu  NOSIBIIEHMM HA OOLHOM W3  BXOOOB  3HaYeHUs
KOHTPONMMPYEMOrO HaNPsKEHUS:

— Ha OCHOBHOM Bxode - 6onee 3agaHHOrO MOPOroBOr0 HampsikeHwus (onpegensieTcs
nonoxeHvem nepeknodarens «F1»);

- Ha pe3epBHOM Bxode - bonee 3agaHHOro HanpsikeHusi GrOKMPOBKM (onpeaensieTcs
nonoxeHnem nepeknodatens «F2y).

Pene aBTOMaTMyeckn NepekrnyaeTcs Ha KOHTPOSb 4acToTbl MO BXOAY, FAe YPOBEHb
KOHTPONMMPYEMOro HanpsKeHUs AO0CTaTOveH ANA MpPOBEOEHUS KOHTPONS C 3afepXKKOW He
6onee 0,25 c (cornacHo 1.2.7 HacToswero PJ). Mpn 3ToM OCHOBHOM KaHan UMeeT NpuopuTeT.

1.7. KoMnnekTHoOCTb
1.7.1. B KOMNNEKT NOCTaBKN BXOAMT:

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

akcnnyatauumn” AAML. 656122.002 P3O -1 3K3.;
- "Pene yactoTtbl yHuduumposaHHoe YPY-3M-C. MNacnopt"

AATIL. 656122.002 C -1 9K3;

- OTBETHas CbeMHas 4YacTb KNeMMHuKa (418 NoacoeANHEHNS K pene
onepaTmMBHOIO N KOHTPONUMPYEMOTrO HanpsbkeHnd, npuema curHana "BHewHunn cbpoc”) - 1 wr.
1.7.2. Pene noctaBnseTcs B Tape U3roToBuUTens.

2 OKCMIYATALUA

2.1. O3kcnnyaTauMOHHble OrpaHNUYeHuns
2.1.1. 3anpeliaeTcs NOAKNYaTh pene K ceTn, napameTpbl KOTOPOW OTNMYaTCa OT
napamMeTpoB, yKa3aHHbIX B TEXHUYECKNX XapakTepuctukax (1.2 HacToswero PJ).
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2.1.2. 3AMNPELWLUAETCA: BBOAUTL pene B 3Kcnnyataumio 6e3 noaknroyeHus
KNeMMbIl 3a3eMJIeHUs1 pere K KOHTYpPY 3alMUTHOro 3a3eMreHus.

2.1.3. BHUMAHUE: 3apaHue ycTaBOK NpOU3BOAUTCS TONbKO MNPU Hanu4uum
OnepaTMBHOIO U KOHTPONIMPYEMOro HanpsiXeHusi Ha pene, 3HayeHue YacToTbl
KOHTPONMMPYEMOrO HaNPsiKEHUS NPU 3TOM AOSMPKHO ObiTh B nNpegenax 30Hbl KOHTPONMpyeMbIX
yactoT. [lpn atom B 00s13aTenbHOM MOPSAKE AOIMKHO ObiTb OTKIHOYEHO HarnpsikeHue,
nogaBaeMoe Ha KOHTaKTbl KOHTAKTHOM KOSOAKM pene (CHATb HanpshKeHne onpoca COCTOSHUS
KOHTaKTOB BbIXO4HbIX pene kaHanos 1, 2, 3).

3apaHue ycTaBOK Npou3BOAMTL B criefytollen nocnenoBaTenbHOCTH:
— 3ajaTb YyCTaBKM YaCTOTbl, BDEMEHU, CKOPOCTU CHMKEHUSA/NOBBLILWEHNS YaCTOThl;
— 3aaTb PEXMM BbIMOSIHEHNSA YCTABOK pene (HenpepbIBHbIA UMW UMMYIIbCHbIN);
HaxaTtb KHonky CBP;
NPOU3BECTM MPOCMOTP 3aJaHHbIX YCTaBOK;
HaxaTtb KHonky CBP;
nofaTh HanpshKEeHNE Ha KOHTaKTHYO KOSOAKY pene, TeM cambIM pene BKoYaeTcs B paboTy.

BHAMAHUE: Ha KaxaomM KaHane npu 3adaHMM  yCTaBKM cpabaTtbiBaHuA B
obsizaTenbHOM nopsake AOMKHa ObITh 3afaHa ycTaBKa Bo3Bpara (Mo Yyactote U BpeMeHMU).

Ha He3apgencTBOBaHHOM KaHane AN UCKIIOYeHUsA cpabaTbiBaHUS BbIXOQHOMO perne
B obsi3aTenbHOM nopsake 3agatb yHkuuio YAINB ¢ cooTBeTCTBYHOLWMMU YCTaBKaMU:

— ans ucnonHenmn YPY-3M-C, YPY-3M-C-02 — fc =59,00 Ny, tc =010,0 ¢, fB = 35,00 'Ly,
ts =010,0 c, L=0,00 Nw/c;

— ansa ucnonHenwuma YPY-3M-C-01 - fc =88 ,00 l'y, tc = 010,0 ¢, fB = 19,00 I,
ts =010,0 ¢, L=0,00 INu/c.

Ecnm HeobOxooumo npou3BECTU TONMBbKO MNPOCMOTP YCTaBOK, HanpshkeHue C
KOHTaKTHOMW KOJIOAKM He CHUMaeTcH.

Mpn BbINOMHEHUWN KaHanamu pene QyHKUUN KOHTPOMS CHMKEHUSA/NOBLILWEHWS YacTOThl,
KOHTPOSISi CKOPOCTU CHMXeHus/nosbiweHus Yactotel (AYP, YAIMNB, CCY, CIY) 3Ha4veHus
yCTaBOK BpeMeHu cpabaTbiBaHMUA U BO3BpaTa A0MkKHbI ObITb He MeHee 0,1 c.

HyneBoe 3HayeHne ycTaBkM BpeMeHU cpabaTbiBaHUsi MOXET UCMNONb30BaTbCSA TOMbKO Ha
BCMOMOraTeflbHOM KaHarne B CXemMax KOCBEHHOIO M3MEPEHUSI CKOPOCTU CHUXKEHUS/NOBbILLEHNS
4acToTbl.

Mpn 3agaHun Ha pene dyHkumn AYP1 ¢ BCCHY 3HavyeHue ycTaBKM BpeMeHU
cpabaTtbiBaHUsA JOMKHO ObITb HEe meHee 0,2 c.

2.1.4. 3AMNPELWLWAETCA: noaknto4yate pene YPY k TH npu otcyrctBumM
3a3eMJIeHMA BTOPUYHOM OOMOTKM TpaHcdopmaTopa.

2.2.  YKasaHusa n pekomeHgaumm no MoHTaxy 1 SKCcniyaTauum

2.2.1. [lepen ycTtaHOBKOW pene B aKcnnyaTauuio ybeamtecb B OTCYTCTBUM
NedPekToB N MEeXaHMYeCKUX  MOBPEXOEHUW, KOTOpble  MOMMM  MOABUTLCS  NpuU
TPaHCMNOPTUPOBaAHUN U XPaHEHNN.

[@abapuTHble, YCTAHOBOYHbIE U MPUCOEAMHUTESNbHbIE pa3Mepbl perne MNpuBEOEHbl Ha
pucyHke A.1.

2.2.2.  MoHTax pene A0mKEH NpoBOANTLCA B 06ECTOUYEHHOM COCTOSIHUM.

Mocne npucoeauHeHust MNpoOBOAOB  (OMepaTMBHOE  NUTaAHME,  KOHTpONupyemoe
HanpsbkeHue, curHan BHewHero cbpoca) nog 3aXUMHbIE BMHTbI CbEMHOW YacTu KNeMMHMKa
(wTekepa), COEOUHUTL CbEMHYIO YacTb KIIeMMHUKa C OTBETHOW YacTbio, PaCrnosIOXKEHHON Ha
pene, u NPUBUHTUTbL ABYMS BUHTaMM K pe3bboBoMy ¢hnaHuy oTBeTHOM 4YacTn. CbemHas
YacCTb KNEMMHMKA BXOOUT B KOMIMIEKT NOCTaBKU pene.

3anpeLuaeTcs CHUMaTb KOXYX C pene, HaxoasILUXcs B 3KCnnyaTaumn.

2.2.3. Tlpu aKcnnyaTauum pekoMeHOyeTCsa He pexe OoOHOro pasa B rog
NnpPomn3BOaUTb OCMOTP pere.

2.2.4. C uenbl YMEHbLUEHMS BNUSHUA HaA perfe rpo30OBbiX U KOMMYTaLMOHHbIX
nepeHanps>keHnn (0COBEeHHO NPy HaNMYMM ANUHHBIX KabenbHbIX CBA3EN B Lenax NUTaHus U
HEHOPMMPOBAHHbIX NapaMeTpax KOHTypa 3a3eMieHuns), Npy aKcnnyaTaunm pene, B KOTOPbIX B
KayecTBe OnepaTUBHOrO MUTAHUA WUCNOMb3YeTCs CeTb NepeMeHHOro Toka yactotbl 50 i,
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pekoMeHOyeTCd noAdaBaTb OnepaTUBHOE HanpsXXeHue Ha pene 4epes pasgenurenbHbin
TpaHcdopmaTop (Hanpumep, TpaHcopmaTtop pasgenutensHoin OCM1-0,063-220/220).

[onyckaeTtca ucnonb3oBaTb B KayecTBe pasfenurenbHOro TpaHcdopmaTtop 6noka
nnTaHma BY-3 3 komnnekTta pene yactotel PY-1, PY-2. Ipn ncnone3oBaHuu nocnegHero,
onepaTMBHOE HanpshkeHWe nodaeTca Ha BbiBOAbI MepBUYHOM OOMOTKM TpaHcdopmartopa
~(100-127-220) B, HanpsikeHne C BbIBOAOB BTOpmn4yHOM obmoTkm ~100 B nogaetca Ha Bxofbl
onepaTuMBHOIo NUTaHUs pene.

Bce napameTpbl pene npy 3ToM COOTBETCTBYIOT NACMOPTHLIM.

2.2.5. [lpu ncnonb3oBaHUN B Ka4yecTBe ONepaTUBHOIO NUTaAHUSA pene HanpsXKeHUs
NMOCTOAHHOrO TOKa NONAPHOCTb €ro NOAKIIYEHUS K pefne He UMeeT 3HaYeHus.

2.26. MNpu nutaHum pene OT pasgenbHbIX CceTen onepaTUBHONO MU
KOHTPOSIUPYEMOro HanpsikeHUM B Ka4yeCTBE KOHTPONMPYEMOro HanpsiKeHUss MOXHO
ncnonb3oBatb Ntoboe nuHenHoe HanpsxeHne "3sesapl” BTopnyHon obmoTkm TH (AC nnn AB
unn CB). lNpu aTOM pekomeHAyeTCsA NPUMEHeHue pasgenuTenbHOro TpaHcdopmartopa
AN nojayM  KOHTPONMUPYEeMOro HanpsbkeHuss Ha BxoAabl pene  (Hanpumep,
TpaHcdopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

2.2.7. TlpM MCNONb30BaHUN KOHTPONMPYEMOW CETU B Ka4deCTBe OnepaTUBHOMO
HaNpsKeHUsi, HanpskeHue KOHTPONUpyemMonW CceTu nMoJaeTcs Ha pene oT  ABYyX
He3aseMseHHbIX a3 BTOpuUYHON obmoTkn TH, coeamHeHHon B "3Be3ay", TpeTbs dpasa npu
3TOM OOfmkHa ObiTb 3a3emrieHa. PekomeHOyeTcs HanpshkeHue oT BTopu4vHom obmoTkm TH
nogasaTb Ha BXOAbl ONEpPaTUBHOIO MUTAHUA U KOHTPOSIMPYEMOrO HarnpshkeHus perne yepes
pasgenutenbHbin TpaHcdopmatop 100 B /100 B (Hanpumep, OCM1- 0,063-220/220).

2.2.8. Bo wusbexaHne noBpexneHUs BHYTPEHHUX BbIXOOHbIX pere KaHanoB npu
KOMMYyTaUMN TOKOB Harpys3km WM KOPOTKMX 3aMblKaHWA B MOOKIHOYEHHBIX K HUM Lensx,
HeobXoaMMO NPUMEHEHNE BHELLHUX perne-noBTopuTenen.

2.2.9. B 3Heprocuctemax, HaCbIWEHHbIX KPYMHbIMWA  3neKkTpoaBuraTenamm
npuMeHsieTca MeTo B3anMHom 6riokmposku mexay AYP pasHbix cekumin. NocnegoBaTtenbHoe
coenHeHVe BbIXOAHbIX KOHTAKTOB ABYX pefne ¢ oguMHakoBbiMy ycTaBkamu AYP, kaxgoe pene
N3 KOTOPbIX NOAKMYEHO K TH pasHbIx cekuuin, ucknodyaet cpabatbiBaHne AYP npu Bbibere
apuratenbHon Harpy3ku. B 1o ke Bpems AUP gByx cekumin cpabaTbiBaeT, ecnv cpaboTtatoT
oba AYP (peannsoBaHHble Ha AByx perne YPY) B pexume geduumta akTMBHOM MOLLHOCTW.

2.2.10. B wucnonHeHnsax YPY-3M-C, YPY-3M-C-01 3HadeHue HWXHero npegena
HanNpsKeHUs1 KOHTPONMPYEMOW CeTU 3aJaeTcs nepeknovarenemM «F» Ha naHenu ynpaBneHuns:

B wucnonHeHun  YPY-3M-C-02  3HauYeHUs1  HWXKHUX  NPEeaenioB  HanpshKeHus
KOHTPOSNIMpYEMbIX ceTeun 3agatoTcs nepeknodatenamm «F1», «F2» Ha naHenun ynpasneHus.

2.2.11. Tlpn HeobxooMMOCTM BblayM B CXEMbl aBTOMATMKM CUrHana Hanumyus Ha
perne HanpshkeHUst KOHTPONMPYEMOM CETU MOXET MCNOoNb3oBaThCA NOOON U3 KaHanoB pene
(Bna pene ¢ pasgenbHbIM ONepaTUBHBIM U KOHTPONMPYEMbIM Harnpsi>KeHNnem).

Ha atom kaHane pene 3agaetca gyHkuna AYP ¢ yctaskon YacTtoTbl cpabaTtbiBaHus (fc) B
ananasoHe ot 58,50 go 59,00 Ny ¢ yctaBkon BpemMeHu cpabaTbiBaHus (tC) B guanasoHe oT
0,2 po 5,0 c. YcTtaBka YactoTbl perynmpyemMmoro Bo3spaTta (fB) 3agaetcs B guanasoHe ot 59,50
00 59,90 'y ¢ ycTtaBkowm BpeMeHu perynupyemoro Bo3spara (tc) B agnanasoHe ot 0,2 go 5,0 c.

Mpn HanuuMn HanpsHKEeHUs KOHTPONUPYEMOM ceTu (4acToTa B KOTOPOM HE MOXET
Bo3pactu go 59,50 B) BbixogHOE penie [aHHOro KaHana 3aMKHET CBOM  KOHTaKThl,
CUTHanNM3Mpyss O HanuuMM HanpsbkeHus KoHTpomnuvpyemon cetu. [lpu  uncye3HoBeHUM
HaNPSXKEHUST KOHTPOSNIMPYEMOW CETU WM CHWXKEHUN €ro HUXe NpeaesibHOro 3HavyeHusi
BbIXOAHOE pene pa3oMKHET KOHTaKTbl. Taknm obpasom, ByaeT KOHTPONMPOBATLCH HanMyne Ha
perne HanpshkKeHnsa KOHTponupyemon cetu B 3oHe oT 30,0 o 59,5 (59,9) I'u.

2.2.12. [Ona oTpaboTku 3amMTON aBapuMHOW CUTyauuu, B pe3ynbTaTe KOTOpOW
NPOU30LLIIO CHWXEHWE YPOBHS KOHTPOSIMPYEMOrO Harnpsi>KeHUs OCHOBHOrO Bxoda, B pere
YPY-3M-C-02 npegycmoTpeHa 3agepXka Ha OTKIYeHMe OT OCHOBHOro Bxoda, 4To
nossonseT nsbexatb HaNoXeHnsa AeNCTBUI aBapuMHON U NMPOTUBOABAPUNHON 3aLLUT.
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bbicTpogencTeme pasnuyHbix aBapunHbIX 3awwmT coctaenget ot 0,01 go 0,50 c. Mpwu
HEKOTOPbIX BMAAX aBapWMHbLIX MPOLECCOB CHWXEHWEe HanpskeHns uaeTt ¢ AVMHaMUYeCKUM
CHWXXEHMEM 4YacToTbl. [nsa ucknoyeHnsa otpaboTkn GbicTpoaencTByowmx odepeagen AYP go
OKOHYaHMS aBapuUWHOrO npouecca WM [OOCTMXKEHUS MOPOroBOr0 3HAYEHUs HanpsiKeHUs
nepekniyeHns perne, pekomeHayeTcs Ha kaHanax pene 3agaBaTb (pyHkuuio AYP ¢ BCCH,
NCNonb3ysa NPy 3TOM 3HAYEHUS YCTaBOK CKOPOCTU, PEeKOMEHAOBaHHbIE B NpUIioxeHumn B.

BO3MOXHO nNpuUMeHeHWe perne MUHUMAanNbLHOIO HanpskeHuss (Hanpumep, pene
MWHUMarbHOIO HarnpskeHus ¢ onepaTtuBHbIM nNuTaHmem HJ1-5 ¢ gvanasoHoM 3apjaBaembix
ycTaBoK no HarnpskeHunio oT 40 go 200 B), noakroyeHHOro K OCHOBHOMY BXony
KOHTpOSNiMpyemoro HanpsbkeHus pene YPY-3M-C-02.

2.3. Mepbl 6esonacHoCcTU
2.3.1. Tlpu pabote c pene Heobxogumo cobniogatb cregywowme Mepbl

6esonacHoCTu:

- paboTa c pene gonyckaeTcst TONbKO NpU ero HageXXHoOM 3a3eMIeHnu;

— MOHTaXHble paboTbl NPOU3BOANTbL TOMBKO MPU OTKMIOYEHHOM HanpsXXeHWW Ha BCex
NPUCOEOVNHUTESbHBIX 3aXKMMaX KOHTAKTHOW KONOAOKW;

— KOHTaKTHas Kofogka [oSpkHa ObiTb 3akpbiTa 3allerikuBarolencs nrnacTtmaccoBou
HaKnaaKow.

OnacHble HanpsikeHus B pene — 100 B n 220 B.

3 TEXHMYECKOE OBCITY>XMBAHUME

3.1. O6bem nNnaHOBOro TEXHNYECKOro OBCNY>KMBAHUS U3MOXEH:

- B «Pene wvactotbl yHudpuuuposaHHoe YPY-3M. MeTtoguyeckme ykasaHus Mo
TexHudeckoMmy obcnyxunsanuo» AAlL.656122.001 MY (noctaBnstoTtca no TpeboBaHuto
3aKasuyuka);

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

3.2. Pene He TpebyeT cneumnanbHOro TEeXHUYECKOTO OOCNYyXMBaHUA B CBA3UN C
NOCTOSAHHLIM aBTOMaTUYECKUM KOHTPOSIEM UCMPABHOCTH.

3.3. Tocne uameHeHUs yctaBokK B 06s3aTeNbHOM nopsake HeobxoanmMo NpoM3BeCTU
NPOCMOTP BCEX YCTaBOK.

3.4. Pene nnombupyotca B MecTe  NIIOMOMPOBOYHOM  YalWKM  3aMasKou
ynnotHutenbHon Y-20A TY 38-203357-71 Ha mecTe akcnnyaTtauumu.

4 TEKYLWWNA PEMOHT

4.1. PeMOHT perne 3akni4yaeTcsl B 3aMeHe BbllledLlnX U3 CTpos COOPOYHbIX eguHuL
(nnaT) Ha ncnpaeHble NPeaNPUATUEM-U3TOTOBUTENEM.

4.2. Bo3MmoOXxHa 3amMeHa BbleALWmnX U3 CTPos COOPOYHbIX €QUHUL, perne Ha NCNpaBHbIe
cbopoyHble eanHWUbl, 3aKas3aHHble Ha MNpeanpUsTUM-U3roToBUTENE, COOTBETCTBYHOLLUMM
PEMOHTHbBIMK Crny>X6amu aKCnyaTUpPYyoLLEN OpraHn3aumn.

4.3. PekomeHayemoe  HOpMaTMBHbIM  OOKYMEHTOM  MuHTONaHepro  YKpawHbl
"TexHnyeckoe oO6CnyxMBaHMe YHUULMPOBAHHbIX pene 4actoTbl TunosB 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 skcnnyaTupyembix perne;
- Ha 30 akcnnyaTtupyembix pene: ogHa nnata WM, ogHa nnata MNMNYC, ogHa nnaTta
MPH.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

5 MPABUIIA XPAHEHWA

5.1. Pene JOmMKHbI XpaHUTBLCSA B CyXUX OTaniIMBaeMbIX NOMELLEHUAX Npu TemnepaType
Bo3ayxa ot nntoc 5 ao nntoc 40 °C npu oTHOCUTENbHOW BRaxXHocTn He 6onee 80 %. Bo3ayx B
NOMELLEHNN ONs1 XPaHEHNSA He OOSMKEeH coaepkaTb arpecCMBHbIX MpuMMecen (napoB, KUCMOT,
LLlenoYen), Bbi3blBaKOLLMX KOPPO3UIO.

5.2. B cny4ae AOnNuUTEnNbHOTO XpaHeHUsi HeobXOoAMMO MPOBOAWTL Mepuoauyveckne
OCMOTpbI pene He pexe 0QHOro pasa B rof C Lenblo:
— yCTpaHeHWsi NNIeCeHn, KOPPO3UU 1 T.M.;
— NPOBEPKN (DYHKUMOHMPOBAHUS perie Ha TeKylwen vacToTe ceTm C MNpPOCMOTPOM
3ajaBaeMblX YCTABOK M peXnMa X BbINOMHEHMS.

5.3. Cpok xpaHeHus pene, 18 wmecsaueB, UCYUCNSETCA C AHA OTIPy3kM pene
notpebutento.

6 TPAHCMNOPTUPOBAHWE

6.1. Ycnosus TpaHCNOPTUPOBAHUA pene B Tape:
- TemnepaTtypa okpyxatoLwiero Bo3gyxa ot muHyc 50 go nntoc 50 °C;
— OTHOCUTENbHasA BNaXxHOCTb Bo3ayxa o 95 % npu 30 °C;
- aTmocdepHoe gasneHune ot 84 o 107 klMa (ot 630 go 800 mm.pT.CT.).

6.2. Pene B ynakoBke nNpeanpuaTUs-U3rotToBUTENS TPAHCNOPTUPYIOT aBTOMOBUITbHBIM
NN XKEeNne3Ho4O0POXHbIM TPAHCNOPTOM B 3aKpbITbIX TPAHCMNOPTHLIX CPeACTBaX Ha paccTOsHUE
o 1000 km, aBmaTpaHCNoOpTOM (B repmMeTU3MpOBaHHbLIX OTCEKax CamMOSfieTOB) M BOAHbLIM
TpaHCNOpPTOM (B TPOMax CyZoB) — Ha Noboe paccTosaHmeE.
Ycnosusa TpaHcnopTtupoBanusa — C no NOCT 23216-78.

7 CBEOEHUWA OB YTUITN3ALINA

7.1. TMocne oTkasa pene (He MNOANEXalero PeMOHTY), a TakKe OKOHYaHUSA CpOKa
cnyxObl, ero yTunmampytor.

OcHOBHbIM MeTOOOM yTunu3auum saBnsetca pasbopka pene. [lpy  pasbopke
uenecoobpasHo pa3genaTb MaTepuanbl Ha rpynnbl. 3 coctaBa pene nognexat yTunusauuu
YyepHble M UBETHblE METansbl, NnacTMacchl. YepHble MeTansnbl Npy yTunm3auum Heobxogmmo
pasgenaTb Ha CTaflb KOHCTPYKLUMOHHYK M 3NEKTPOTEXHUYECKYHD, a LIBETHble MeTannbl — Ha
Meb U CnraBbl HA MEQHOW OCHOBE.

YTunusaums OofbkHa NpoBOAUTBCA B COOTBETCTBUM C TpeboBaHMSIMM pernoHanbHbIX
3aKoHOOATENbCTB.

8 ®OPMYNMPOBAHWME 3AKA3A

8.1. [Mpumep 3anucu pene Npu 3akase 1 B JOKYMEHTaLMK ApYroro n3genvs:
"Pene yacTtoTbl yHudmumposaHHoe YPY-3M-C TY ¥31.2-22965117-008:2007".
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NMPUNOXEHUE A
(obsa3aTenbHoe)

abapuTHbIE N YCTAHOBOYHbIE Pa3Mepbl, CXEMbI MOAKIOYEHMS 1 AuarpaMMbl paboThbl

pene
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1 CbemHas kpblwka (ctekrno 47,8 -0,4 x 104,3 -0,5)

2 OcHoBaHue pene

3 Koxyx pene

4 KoHTakTHas Konogka OCHOBaHUA

5 OTBepcTUA Nog KpenexHble BUHTbI M4 ons yCTaHOBKW perne Ha NnaHenn MoHTaxa
6 KnemMHUK ocHOBaHus (BUnka)

7 OTBeTHas YacTb KNeMMHuKa (po3eTka)

PucyHok A.1 - MabapuTHble 1 YCTaHOBOYHbIE pasMmephbl pene
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C
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1 MaHenb ynpasneHus n nHanKauum

2 CBeTOoAMOOHbIN Y3en HAMKaLnm

3 Oucnnen

4 KHorku ynpasneHus

5 CbeMHas KpbiLlka (CTekKso)

6 3axBaT CHATUS CbEMHOM KPbILLUKN

7 MecTto nnombupoBaHus

8 MNepeknoyaTtenb YCTaBOK HMXKHUX 3HAYEHUIN KOHTPONMPYyeMbIX
HanpsH>KeHUn

PucyHok A.5 - [MaHenb ynpaBnenus n nHankauumm
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I
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1
1
1
1
1
|
1
Brixonnoe 4 |
1
1
[}
1
1
1
1
1
1
[}
1
1

pene
KaHATa Cpaboransl H.P. kOHTaKTHI
BBIXOTHOTO NEJie KaHalla t
PucyHok A.6- [Jnarpamma paboTbl kaHana npw BbINOAHEHUN oyHKUMn AYP
B HEMNPEPbLIBHOM pPeXnMe BbINOSTHEHUS YCTaBOK
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B Touke A npoBepdAeTcd (*)aKT MOHUXXEeHUA H4aCTOTbl 40 YPOBHA YCTaBKU fB

PucyHok A.7- [Jnarpamma paboTbl kKaHana npu BbiNONHeHUN oyHkumn YATB
B HEMPEepbIBHOM peXunme BbIMOMHEHUS YCTaBOK

I

F
F
) J e — L
fo [ W — S S
A : i | |
Beixognoe ! Cpaboiranbt H.P.
pene E KOHTAKThI
KaHasa ! BBIXOJIHOTO pelie
e
1 ! :4___»5

B Touke A Tekywas CKOPOCTb CHWXEHWUS 4acTOTbl He NpEeBbIIAET 3HaYeHUs
YCTaBKM MO CKOPOCTU CHWXEHUSI 4YacToTbl, BbixogdHble H.P. koHTakTbl pene K3
cpaboTaloT, kaHan otpaboTtaeT no AYP.

B Touke B TekyLiasi CKOPOCTb CHWXEHUA 4acTOTbl OONbLUE 3HAYEHUSI YCTaBKKM MO
CKOPOCTU CHWXEHUS1 4acToTbl, BbIxogHOe pene kaHana K3 He cpaboraer,
cpabatbiBaHne no AYP 6noknpyetcs.

PucyHok A.8 - [Jnarpamma paboTbl kKaHana npu BbinonHeHnn pyHkumm A4YP1 ¢ BCCH
B HEMPEPbLIBHOM peXunme BbIMOMHEHUS YCTaBOK
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

BrIixoaHoe 1

peie
KaHaja

KOHTAKThI DCJIC

v

|

‘ Cpabotanst H.P.

tc

B Touke A CKOpPOCTb CHWXEHUS YacTOTbl V MeHblUe 3HAa4YeHUs1 3a4aHHOM YCTaBKU MO
CKOPOCTU CHMXXEHUSA YacToThl L.

B Touke B CKOPOCTb CHMXKEHNSA YacTOThbl CTana paBHa unu 6onblue 3agaHHON YCTaBKU
MO CKOPOCTW, HauYMHaeTCs OTCYET BPEMEHU (aHanm3 CKOPOCTM CHWXKEHMSI 4YacToThbl
NpodOSPKAETCs), BPEMSI HanMyMs CKOPOCTU CHWXKEHMSI 4acToTbl (HE MeHbLue
3HA4YeHUs1 YCTaBKM) MeHblle BpeMeHn cpabaTbiBaHusa (t<tc), cpabaTbiBaHue
BbIXOAHOIO perie He NPonUCXoauT.

B Touke B CKOPOCTb CHMXEHWUS YAaCTOThbl CTana paBHa uUnv DonbLUe 3HAYEHNST YCTaBKN
Mo CKOPOCTU B TeYEeHWe BCero BpeMeHu cpabaTtbiBaHWUS, BbIXOAHOE pene KaHana
cpaboTaer.

Mocne nogbema 4acToTbl A0 BenuuuHbI friycka, 4yepe3 BpemMsi paBHOE 3HAYEHWUIO
yCTaBku tB, cpaboTaHHOE BbIXOOQHOE pene KaHana oTrnyckaeT

PucyHok A.9 - [lnarpamma paboTbl kaHana npu BbINONHEHUN YHKLNN HENOCPEACTBEHHOIO
KOHTposis CCYH B HenpepbIBHOM peXXnume BbINOSTHEHUS YCTaBOK
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C
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BrixosHoe 4
peie Cpaboransr H.P. t
KaHaJsa KOHTaKTHI DeJjie
| R
> D o

B Touke A CKOpPOCTb MOBbLILWEHWS YAcTOTbl V MeHbLUE 3aJaHHOM YCTaBKM MO CKOPOCTU
MOBbILLEHNS YacTOThl L.

B Touke B CKOpPOCTb MOBbILLEHUSA YaCcTOThl CTana 6onblle unuM paBHa 3agaHHON yCTaBKe
MO CKOPOCTW, HAYMHAETCHA OTCYET BPEMEHM (aHanM3 CKOPOCTU MOBbILIEHMS YacTOThbl
NpoOOSKaETCsl), BPEMS HanNUuMsa CKOPOCTU MOBbILEHUSA 4acTOTbl, NpeBbillaloLLLEN
3Ha4YeHne YCTaBKW, MEHbLLE 3Ha4yeHus BpeMeHn cpabartbiBaHus (t<tc), cpabaTbiBaHue
BbIXOAHOrO pere He NpoucxXoamT.

B Touke B ckOpOCTb NOBLILWEHUSA YACTOThI CTana 0onbLue UM paBHa 3HAYEHUIO YCTaBKM
Mo CKOPOCTM B TeYeHWe BCEro BpPEMEHW cpabaTbiBaHusi, BbIXOQHOE pere KaHana
cpaboTaer.

lMocne cHMXeHMs YacToTbl 40 BeNnYmMHbI fB, Yyepes Bpemsi paBHOE 3HaYEHMIO yCTaBKu tB,
cpaboTaHHOE BbIXOL4HOE pere kaHana OTnyckaer.

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

KOHTpPOJ14 Chyse HenpepbIBHOM peXMME BbIlNOJIHEHUA YCTAaBOK

Ta6bnuua A.1 - MNMepeyeHb HE3aBUCUMbIX BXOOHbLIX/BbIXOOHbLIX LIENei pene npu npoBepke

CconpoTunBneHnda n3onAaunmn

Ne Homepa koHTakToB KOHTakTHOM Konoaku (KK) n Hanpsixe-
npo- | knemmHuka (KM) pene, mexay KoTopbiMu namepsieTcs |IcnonHeHue pene | H1Ue mera-
BEPKM COMpOTUBIIEHNE N30NALNN OwmmeTpa

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

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 ncnonHeHus

4  KM/4 — nepemMkHyTble Mexay cobomn KoHTakTbl KK/1...12 | Bce ncnosnHeHus

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

6 KM/8 — nepemkHyTble Mmexay cobown koHTakTbl KK/1...12 | YPY-3M-C-02 500 B

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

8 KK/ L — KM/4 Bce ncnonHeHus

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

10 KK/ L1 — nepeMkHyTble Mexay cobon KOHTaKTbI YPY-3M-C-02

KM/10,11,12
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NMPUNOXEHUE B
(cnpaBo4HoOE)

MoakntoveHue pene B cxemax aBTOMaTuKun

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 - BXO[bl ONepaTMBHOIO HaNpPaXXeHUs OT CeTU NOCTOSAHHOIO Unn
nepemMeHHOro TokKa;
CBP - Bxogpbl curHana «BHewHun cbpocy;
HA - BbIXoAbl KOHTakTOB pene «HW» (curHan «HeucnpaBHOCTbY);
K1 - BbIXO[bl KOHTAKTOB BbIXOQHOIO pesie NepBoro KaHana;
K2 - BbIXO[bl KOHTAKTOB BbIXOZAHOIO pesie BTOPOro kaHana;
K3 - BbIXO[bl KOHTAKTOB BbIXOQHOIO perie TpeTbero KaHana.
Pene YPU
KnemMmmMmHuk KnemmHasa konogka
=Uan F CBP |HM K1 K2 K3 J_
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PucyHok B.1 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax c pasgefieHHbIM
onepaTtmMBHbLIM N KOHTPOSTMPYEMbIM HaNPSKEHNEM

Pene YPY

KnemmMmHuk KnemmHasa konogka
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PucyHok B.2 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beanUHEHHbIM
onepaTMBHbLIM Y KOHTPONNPYEMbIM HanpskeHMeM (BbIMONMHAETCS BHELLHEN
KOMMYyTauMen KOHTaKTOB KNEeMMHUKA)
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Pene YPY
KneMmmHuk Knemmnan konopka
~Uon F CEP [HM K1 K2 K3
s 3ls sls s|baad s d[E LS
T B B O e 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 ¢ pasgerieHHbIM onepaTUBHbIM
N KOHTPONMPYEMbIM Hanps>KeHWEM, rae NepeknoyaoLLmMecs KOHTaKTbl BbIXOOHbIX pene
KaHanoB (BHELUHEN KOMMYTaLUMen Ha KIeMMHOW Konoake) o6beanHEHbI B CXeMy
BGOKMPOBKM Yepes BbIXOAHbIE KOHTAKTbl pene «HencnpaBHOCTbY

Pene YPUY

KnemmHana konogka

i 1|t 1

KnemMmmMmHuk
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FHL I T Tl w3733l 1T
Uon F CBbP HU K1 K2 K3

PucyHok B.4 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beaNUHEHHbIM
onepaTMBHbLIM U KOHTPONUPYEMbIM HaNps>KeHWEM (BbIMOMHAETCH BHELLHEN KOMMYyTaunen
KOHTaKTOB KIeMMHUKa), rae nepekniovaroLmnecs KOHTakTbl BbIXOAHbIX pene kaHanos
(BHeLLHeN KoMMyTauuen Ha KnemMHOM Konogke) o6benHeHbl B CXeMy BITIOKMPOBKM Yepes
BbIXOAHbIE KOHTaKTbl perne «HencnpaBHOCTb»

Pene YPY-3M-C-02 BbINOMHAET PYHKLUMIO aBTOMATUYECKOrO MEPEKNIOYEHNSA TOMbKO B
cxemMax aBTOMaTMKM C pasferieHHbIM OonepaTUBHbIM W KOHTPOSMPYEMbIMU HaNPSKEHUSMN

(ocHOBHbIM 1 pe3epBHbIM). [loakntoveHne BHewWHMX Lenen k pene YPY-3M-C-02 npuBeneHo
Ha pucyHke B.5.

Pene YP4Y-3M-C-02
KneMmmHuk KnemmHaa konogka
ABP F2 |= F1 CcBP | HM K1 K2 K3 L—J
F/\’!\_J 8] b] 8] \JU(:n 8] b} b} 8] r/\: u L_/I u L_/I u \!l J__—
12 11 10/91 8 716 514 3 ]2 112 11109 8 7|16 5 4|3 2 1
IV TTTTTTTTIII UL ILIL IO UL T TL
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, npuBeAeHHOW Ha pucyHke bB.1, aHanornyHo
NOAOKITIOYEHMIO B CXEMaxX aBTOMATUKN paHee BbiMyckaeMoro ucnonHenus pene YP4-3M-03-01,

Ha pucyHke B.2 — ncnonHenunto YPY-3M-03, Ha pucyHke B.3 — ncnonHenuio YPY-3M-03-02,
Ha pucyHke B.4- ucnonHeHuto YPY-3M-03-03.

Ha pucyHkax B.6, 5.7 npuseneHbl npumepsbl cxembl A4P Ha 6ase pene YPY-3M-C.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

NMPUNOXEHUE B
(cnpaBo4HoOE)

MpuHUKMN M3MepEeHUs CKOPOCTU U3MEHEHNSA HYacTOTbI C UCnorib3oBaHueM perne YPY-3M-C

(I'IO ctatbe «PewweHne npo6neM KayecTBa 4YacCTOTHbIX TrepexodHblX TrpoueccoB C
npuMeHeHnem yCctaBOoOK 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, «3Onektpuyeckme cetn n cuctemol», Ne 6, 2008 r.)
1 Obwue cBeneHusa

B npouecce passutus asapuin ¢ OGonbwuM 0ePUMUMTOM aKTMBHOM MOLLHOCTU B
aHeprocucteMax (3C) BO3MOXHbI YACTOTHbIE aBapum C PE3KUMMU U TNYBOKUMUN CHUXKEHNAMMU
yacToTbl. N ux npegoTepaLleHnUst NPUMEHSIIOTCA YCTPOMUCTBA YacTOTHbIX aBTOMaTuK, paboTa
KOTOPbIX B YCMOBUSIX aBapUWHbLIX NPOLLECCOB OMHAMUYECKOro U3MEHEHUs 4acToTbl OOSPKHA
obecneunBaTtb NPOTMBOABApPUMHOE perynMpoBaHMe 4acToTbl M €ee BOCCTaHoBfieHMe [0
ANUTENbHO AOMYCTUMbIX YPOBHEMN.

B HopMaTMBHbBIX OOKYMEHTax M MeToauyeckux ykasaHuax rno AYP ykasaHo, 4To npwu
aeduumte MowHOCTM okono 45 % wumerowenca Harpysku, pabota cuctem AYP no
OTKIMOHEHMIO Y4acTOTbl He MOXeT OblTb 3EKTUBHON, MO3TOMY B TakKuUX Cry4dasax
pekoMeHayeTCs NPUMEHATb YCTPOMCTBA AOMOMHUTENbHOW aBTOMATUYECKOM pasrpysku no
ckopocTu cHWXeHus YactoTbl (JAPC). B coBpeMEHHbIX YCNOBUAX BO3MOXHbIX MOBbILLEHHbIX
AeduLUMTOB MOLLHOCTU C FMyOOKMMU CHMXEHUAMM 4vacToTbl B QC, Gonee npuOpUTETHbLIM
aBnseTca npumeHeHue yctpouctB AYP no ckopoctu cHwxkeHust 4vactoTtbl (AYPC), ans
YCKOPEHHOrO OTKMOYEHUS cyllecTByrowmnx odepeaen AHP1 no cKopoCTM CHMXKEHUA 4YacToTbl
(CCUY).

ApanTtupoBaHHas cuctema AYP-AYPC 6onee skoHoMu4dHa, obecneudmBaeT OOnbLUYHO
HaOEeXHOCTb paboThbl, TaK Kak UCKMYaeT npuMeHeHne komnnektoB coBmelleHHon AYPIL, a
Takke obecneymBaeT yaobCTBO NpWM TEXHMYECKOW JKCMfyaTauun U Npy aHanuse aBapUMHbIX
CUTyaLMN CO CHUKEHMEM HaCTOThI.

Bonbline npeumyliectsa B 3TUX NPOTUBOABAPUNHBLIX MeponpuaTuax obecneumBaet
npumMmeHeHne komouHnposaHHon AYP-AYPC ¢ ycTaBkaMn CKOPOCTU N3MEHEHNSA YaCTOThI.

30Hbl OENCTBUS pasfMyHbIX aBTOMATUK MPU pPasHbIX 3HAYEHUAX CKOPOCTU CHUKEHUSA
YacTOTbl NpMBEAEHbI HAa pUCyHKe B.1.

[dononHuteneHaa aBToMaTuyeckas pasrpy3ka no CCY (OAPC) u aBTOmMaTudeckas
yacTtoTHasa pasrpyska no CCY (AYPC) npumeHsieTca B pariOHax 3HEProCUCTEM C BO3MOXHbIM
BO3HMKHOBEHMEM fedunumnTtoB MowHocTn 6onee 40 % oT noTpebrneHns (CKOPOCTb CHUXKEHUSA
yacTtoTbl 6onee 2 'u/c), npu koTopon cpabaTbiBaHNe 0Obl4HOM AYP1 MO OTKNOHEHUIO YacToTbl
He MOXeET ObITb 3(P(PEKTUBHBIM 13-3a BOMbLLIOK CyMMapPHOW BbIAEPXKKN BPEMEHN.

B npaktuke HavanbHOe 3Ha4yeHuMe CKOPOCTU CHWXKEHUS 4acToTbl onpegensietca no
aeuunty akTMBHOM MOLLHOCTM (Npwn ncxogHon yactote cetu fo = 50 y), akBMBanNeHTHON
NOCTOSIHHOM MeXaHU4YeCKON UHepLmu reHepauun Tr n Harpyskm TH = 3 C.
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40 | : | =

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 3HAYE€HUA Ha4darbHOM CKOPOCTUM CHUXEHMSI 4YacToTbl OT geduumTta
aKTUBHOW MOLLHOCTM 1 MOMEHTa MHEPLMM 3HEProcUcTEMbI NpuBeaeHa B Tabnvue B.1.

Tabnuua B.1- 3aBMCUMOCTb 3HAYEHUS1 Ha4yanbHOW CKOPOCTU CHWKEHUS 4acTOoTbl OT
aeduumTa akTUBHOM MOLLHOCTU M MOMEHTA MHEPLIMN SHEPTOCUCTEMBI

Hednunt aktneHom mowHoctn A P, %

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

CkopocTb cHmxkeHus YacTtoTbl VI, Tu/c

8 0,490,75|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 0,65 0,91|1,19|1,50|1,84|2,22|2.65|3,12|3,67 | 4,28 | 5,00 | 5,83

12 0,36 | 0,57|0,79{1,04|1,32|1,62|1,9 |2.34|2,78 | 3,27 | 3,85 | 4,51 | 5,30

14 0,32|050|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 aBapui B aHeprocucteme (OC), yctaBkm CCY oTcTpamBatoTcs oT
MaKCMMarnbHO BO3MOXHbIX aBapuii ¢ geduuntom mMolHocth (15 - 20) % oT noTpebneHus u
Vimin= (0,5 - 0,9) l'u/c, 4TO ABNAETCA HWKHUM nNpeaenom yctasok CCH.
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BepxHum npegenomMm ycTaBOK CKOPOCTU CHWXKEHUS 4acToTbl HABNAETCS 3HayYeHue
Vimax = (1,6 - 1,7) 'u/c npu gecdomunte aktusHom morHocTn (30 - 35) %.

Hdedvunt aktnBHom MowHoctn 6onee 40 % saBnsetca npedenbHO AOMYyCTUMbIM ANs
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
AencTBoBaTb TOSMbKO MO pakTy aBapuiHbIX napameTpoB. [loaTomMy Ans aBapurHOro
namepeHna CCH yctaHaBnmMBaeTcsa 4acTtoTa nycka Fnyck, npu KOTOpPOW 3anyckaeTtcs
namepeHne CCH un eé KoHTporb € 3agaHHoM ycTaBkon V.

YacTtoTa nycka cxembl namepeHmss CCH He gormkHa 6biTb 6nmskon kK 50 Iy, NocKonbky
HOPMaTUBHbIA JOMYCTUMbIA YPOBEHb perynmpoBaHus 4Yactotel paBeH = 0,2 Iy ot
HOMMHanbHoOro ypoBHsa 50 I'y. Takum obpasom, YactoTa nycka Fnyck gomkHa 6biTb He Bbille
49,7 Iy, ¢ yyetom otcTponkm Ha 0,1 'y OT HOpMaTMBHOrO AOMNYCTUMOrO PEryrMpoBOYHOro
AnanasoHa.

2 Cnocobbl N3BMEPEHNSA CKOPOCTU CHUXXEHUSA YacTOTbl U BbIOOP yCTaBOK

2.1 Cnocob HenocpeaCTBEHHOIO N3MEPEHNSA CKOPOCTU CHUXKEHUS YacCTOThl

Ana mukponpoueccopHbix pene yactotel (MIMPY) ¢ HenocpeaCcTBEHHBIM M3MEepeHUeEM
CKOPOCTU CHWXEHWNS YacTOTbl yCTaHaBNUBAETCA:

— yCTaBKa 4acToThl nycka cxembl namepenna CCH (Fniyck);

— yctaBka CCY (Vf);

— 3aepxka pene spemeHu (tps).

ANroputM  U3MEpeHUs CKOPOCTU CHWXKEHUS YacTOTbl OCHOBaH Ha MPOrpaMMHOM
namepeHnn CCH (mo natu nepuopos, T.e. Bpems uamepeHua 0,1 c¢) n Bsoge paboden
3aJepXkn Ha Bpems yctaBku perne tps = 0,2 c. [1o 3aBepLUeHUN oTCHeTa 3a4ePXKN BPEMEHMU
BbIMOSHAETCSA OTKMAOYEHNE Harpysku, ecnm paboyas CCY pasHa unu 6onble yctaskm CCH.
Ecnu xe pabouas CCH Vfpab 3a Bpems yctaBku pene (0,2 c) ctana meHbLue yctaBkm CCY He
mMeHee Yyem Ha 0,1 l'u/c, To cxema nameperHns CCYH BosBpallaeTcs B UCXO4HOE COCTOsIHME, a
OTKIMOYEHME Harpy3ku 6rokmpyeTcs (BbIXOAHOE perne He cpabaTtbiBaeT).

Mpumep. Ecnn yactota Fnyck = 49,7 U, ycTaBka CKOPOCTM CHWXKEHUSI 4acToThbl
Vf=1,2Tu/cek, t=0,1c+0,2c=0,3c, TOOTKNOYEHNE HArPy3KN NPOM3ONAET Ha

Fpa6=49,70 Ty - (1,2TMu/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 BosBpallaeTcsi B MICXOAHOE COCTOsSIHME Npu ycrosuu, YTo Fpab < Fniyck.

[MOBTOpPHBIN MNyCK CXxeMbl uaMepeHusa ocyulectensetca npu Vipab > VI 3anyckom
3a4epXKn BpemeHu tpB .

MonHbIi Bo3BpaT cxeMbl namepeHns CCH BO3MOXEH TOMbKO Nocre AOCTUXKEHUS YPOBHS
paboyen 4acToThbl BbilLE YyCTaBKM YacToTbl Nycka Fpab > Fnyck. YcTtaBka BpeMeHU no 4YactoTte
BO3BpaTa AoskHa bbiTb He meHee 0,1c.

2.2 Cnocob KOCBEHHOIO M3MEePEHUsST CKOPOCTU CHMXKEHUS YacTOThl

Mpn  kocBeHHOM  u3amepeHun CCY  uncnonb3yetca OBe  YCTaBKM  4acToOTbl
MHOIOYCTaBOYHOIO pene unu ABa OAHOYCTaBOYHbIX pene YacTtoTbl. [pyn ncnonb3oBaHum pene
YPU ncnonb3yeTcs gBa KaHana OAHOro perne npu 3agaHnm Ha Hux dyHkumm AYP (pene YPY
OOJDKHO ObITb B pEXMME HENPEPLIBHOIO BbIMOMHEHUS YCTaBOK).

YcTaBka 4acToTbl Mycka W KOHeYHast ycTaBka 4acToTbl (MO pPasHOCTM 4acToT Ans
BbIOpaHHON YyCTaBKM BPEMEHM), KOTOpble ModenupytoT 3agaBaemyto CCY, Bbibupatotes ons
pa3Hbix 3Ha4YeHnn CCY n3 tabnuubl B.2.
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Tabnuua B.2 — PasHOCTb Mexay 3HayeHWeM YCTaBKM 4YacTOTbl Mycka M KOHEYHOM
yCTaBKOW 4YaCTOTbl NPW pa3sHbiX 3Ha4YeHnsX HavdanbsHon CCY

Bpems 3HayeHne CKopOCTU CHMXEeHNA YacToTbl VI, u/c

3apgepxku,c | 0,7 | 08 | 09 |10 11 12 |13 |14 |15 |16 | 1,7 | 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

tps = 0,3 0,21 0.24| 0,27 |0,30| 0,33(/0,360,39| 0,42 | 0,45|0,48|0,51| 0,54

Bonbwum yctaBkam CCHY [omkHbl COOTBETCTBOBAaTb MEHbLUME YCTaBKM BPEMEHW.
KoHeuyHas ycTtaBka 4acTtoTbl KOCBEHHOrO namepeHuna CCY (FKoH) onpeaenseTca no pasHoCTU
BbibpaHHON ycTaBkm nycka cxemsbl 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 ycTaBKa 4acToTbl

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

AnroputMm kocBeHHOro namepeHus CCY ocHoBbIBaeTCs Ha NPOrpaMMHOM U3MeEpPEHUM
pas3HOCTM YacToTbl nycka (Fnyck — Ha OCHOBHOM perfie 1) U KOHe4yHon 4YacToTbl (FKOH — Ha
BcnomoratenbHoM pene 2), npu yctaske CCY (Vf) 3a Bpemsa 3agepxkun tps = 0,3 c Ha pene 1.

Mpn 3aBeplleHUn oTcyeTa 3aL4epPXKM BPEMEHM BbINOSMHAETCA OTKIIOYEHME HarpysKku,
ecnu paboyas yactota paBHa unu 6onblue ycTaBku FKOH.

Ecnn xe paboyasa 4actota 3a 0,3 ¢ cTtana MeHblle yctaBkM FKOH He mMeHee 4eMm Ha
0,1y, To cxema m3amepeHna CCHY BosBpalLlaeTcs B MCXOOQHOE COCTOSIHME, a OTKMoYeHue
Harpysku 6nokmpyercs.

YcTtaBka uHTepBana BpeMeHu uamepeHusa (tpB) ABYX pasHbiX 4acToT onpefensiercs
TpeboBaHUAMN Kak HEOOXOAMMOW TOYHOCTU M3MepeHusi 6onblon HavanbHon CCH, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebaHnn n KOPOTKUX 3aMblKaHW B 3HEProcUCTEME.

Cxema coeanHeHWI BbIXOOHbIX KOHTAKTOB (@) ABYX pene yvactothl (f1, f2) npuBeaeHa Ha
pucyHke B.2.

Mpn kocBeHHOM unamepeHun CCH BBoguTCcAa pexum Bo3Bpata pene no CCH, ecnu 3a
Bpems 6onee 0,3 c (tc1 = tpe) paboyas yacTtoTa HMXKe KOHEYHOW YacToTbl Fpab. < ( FKoH = f2).

MonHbIn Bo3BpaT cxembl namepeHnsa CCY BO3MOXEH TOMbKO NOCE OOCTUXKEHUS YPOBHS
paboyer YacToThl BbilLe yCTaBKM YacToThl nycka Fpab > (Fnyck = f1).
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IENME HATHYHA CKOPOCTH CHHACHHA TacTOTEL

fl + tm f2 +te2
a) o & & %]
1 _
fl + t f2 +te2
6) o > & & Vi
1 2
fi + tor f+ te
B) O %) & %) Vs
1 2

1, 2 — MocnefORATETBHOCTh Cp36 ATBIBAHHA PENE HACTOTHI

roe a) npu geuuyuTte MOLWHOCTU, MeHbLUeM 3agaHHon ycTtaBkm CCY;
0) npu gedmunTte MoLHOCTKU, paBHOM ycTtaBke CCY;
B) npu geduumte MowHocTn, bonbwem yctaskun CCY;
f1 +tc1 — ycTtaBku cpabaTbiBaHusA no yactoTe f1 M ycTaBkm BpemeHu tci pene 1;
f2 +tc2— ycTaBku cpabaTbiBaHUA No YacTtoTe f2 u yctaBku BpeMeHu tc2 pene 2

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

Mpu npumeHeHun pene YPY Ha kaxgom kaHane pene, KpomMe YCTaBOK 4acTOTbl W
BpemeHu cpabaTbiBaHna Fnyck = f1, tci = tpe, FkoH = f2, tc2 = 0 (3agepxka Nno nporpamme
N3MepeHna A0 Tpex NepumoaoB YacTOTbl KOHTPOMMpyemMon ceTu), Heobxooumo 3agaBaThb
yCTaBKM 4YacToTbl Bo3BpaTta (FB) n BpemeHu Bo3spaTa (iB):

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

A5 BTOPOro kaHana (BcnomoratenesHoro) FB = Fkon + 0,05y, t8 20,1 c.

B npaktuke ans OAPC (oTkntovatolen oTaenbHy0 Harpy3ky, He 3a4eNCTBOBaHHY Nojg,
AYP1) n kombuHmposaHHon AHPC (oTkntovatowen Harpyskm ceomx ovepenen AYP1) yctasku
CCM Bbibupatotca B npegenax ot 1,1 go 1,7 Nu/c (ana noBbiweHust 6onee HageXHoro u
ObICTPOro 4ENCTBUSA — OHU MOTYT BbITb U MEHbLLE).

Ans OAPC yctasku yacTtoTbl (Fnyck), B 3aBMCMMOCTY OT AeduumTa akTUBHOM MOLLHOCTH,
OOITKHbI BbITh Bbiwe ycTaBok YyactoTel A4PL (o1 49,7 o 49,5 I'y). ina AYPC - Bbilwe ycTaBoK
yactoTbl AYP1l (ot 49,7 luy) 1, cTyneH4YyaTo CHWxXascb B 30He YycTtaBok AYP1, AOMKHbI
npeBblaTh YCTaBKM YacToTbl CBOUX ovepeaen Ha (0,5-0,7) Ny,

Bbibop yctaBok CCH 1 BpemeHu, B 3aBUCUMOCTM OT cnocoba mnamepeHus CCYH, gomkeH
BbINONMHATbLCA No Tabnuuam B.1, B.2.

2.3 bnoknposkn AYP 1 N0 CKOPOCTU CHUXKEHUSI YaCTOTbI

Bnoknposkn yctponcts AYP1 no ckopoctn cHmxeHna yactoTtbl (BCCH) ucnonbayroTcs
Ans npefoTtepaweHnss ux padoTbl Npu BO3MOXHOM Bblbere aBuratefnibHOM Harpysku. B
3aBUCUMMOCTU OT NpeobnagaHna acUHXPOHHOW WIIM CUHXPOHHOW Harpysku npucoeavHeHun
yctaBkn CCH moryT coctasnatb oT 2,3 go 5,0 'u/c npu yctaBke Bpemenn (0,2 - 0,3) c.

B npaktuke pekomeHaytotca yctaBkm BCCH ot 2,3 go 3,0 lu/c, ana 6nokupoBaHus Ha
Bbonee BbiCOKOM paboyen 4YacToTe, YacTOTe Bblle YCTaBKM 4acToTbl cpabatbiBaHus AYP1.
Llenb Hannumns ckopocTu CHUXeHUS YacToTbl B cxeme AYP1 ncnonb3yeTcs kak 6nokvpytoLas.
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PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

HesaBucumo ot cnocoba namepenms CCH, Tekywas yactota cpabatbiBaHus (f2) BCCH
onpegensieTca No BeNMYMHE CHWXKEHUS 4acToTbl 3a Bpemsa 3adepxkum no tabnuue B.3
(f2 = FKkoH , tc2 = 0 npmn kocBEHHOM cnocobe).

Ta6nuua B.3 — PasHocTb Mexay 3HayYeHMeM YCTaBKM YacTOTbl Mycka W Tekyliew
4yacToTbl cpabaTbiBaHWsA NpU pasHblX 3Ha4YeHUaX HavanbHo CCY 1 BpeMeHu 3aepXKKu

Bpems 3HayeHne CKOpPOCTU CHMXEHNSA YacToTbl VI, Tu/c
3a[epPXKun, C 2,3 24 | 25 2,6 27128 | 29| 30 | 31 32 | 3.3
tp = 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 fi= Fnyck = 49,7 ['u, yctaBke CCH Vf = 2,3 'u/c u yctaBke

no Bpemenu tpe = 0,3 ¢, nony4nm, 4To Tekyllasa YactoTa cpabatbiBaHnss BCCY paBHa:
f2=49,70 — 0,69 = 49,01 l'u,.

Mpn kocBeHHOW peanuaaumn dyHkumn BCCY ncnonbayoTca aea kaHana pene YPY unu
ABa OOHOYCTaBO4YHbIX pere 4acToThl (PUCYHOK B.2).

[na SkoHOMMM B KayecTBe YCTaBKM Mycka wucnonb3yetcsa paboyass yctaBka AYP1
(OCHOBHOW KaHars), a KOHeYyHasi ycTaBka BblbupaeTcs no tabnuue B.3 n yctaHaBnuBaeTcs Ha
cBobogHOM (BCnomoraTtesnibHOM) kaHane pene YPY-3M.

CoeovHeHVe KOHTAKTOB KaHaroB BbIXOOHbIX pere 4actotel YPY npuBegeHo Ha
pucyHke B.3.

OCHOBHOW BCMOMOraTebHbIN
KaHan KaHan
f1+ tca o+ te2
. T
(0 00 ) Ha oTknto4yeHue

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

Mpwn npumeHeHnn pene YPY-3M-C, kpome kocBeHHOro crnocoba 6nokuposkn AYP1 no
CKOPOCTU CHWXKEHMUSI YacTOTbl, MpegycMOTpeH Takke npsamon pexum AYP1 ¢ BCCY Ha kaxgom
KaHane ¢ HenocpeaCcTBEHHbIM 3aaHNEM YCTaBKNU CKOPOCTU CHUXEHUS YacToTbl.

Mpn 3agaHnn Ha kaHane pene YPY-3M-C dyHkummn AYP1 ¢ BCCH ycTtaBka BpemeHu
cpabaTtbiBaHUA OOMMKHA 3adaBaTtbCs, HauMHas ¢ 0,2 ¢ n 6onee. OTO BpeMsa YCTaBKU YxXe
BKMO4YaeT B cebs BpeMsas U3MEPEHUA CKOPOCTU CHWXKEHUs 4acToTbl (NSTb MNepuoaos
KOHTPONMPYEMOWN 4acTOThbl), KOTOPOE KOHCTPYKTMBHO 3afioOXXeHO B MNporpammy Wn3MepeHus
CKOpPOCTH.

3 Cnocobbl N3MepeHmnd CKopocCTu noBbliLUEHUNA YaCTOTbl U Bbl60p YCTaBOK

3.1 Bbibop 3Ha4YeHUs yCTaBoOK MO CKOPOCTU MOBbILLIEHUS YaCTOTbl

ABTOMaTuKa orpaHudeHusi nosbiweHnsa YactoTbl (AOMNY) n YyacToTHOEe aBTOMaTU4EeCKOe
MOBTOPHOE BKIIOYEHUE MO CKOPOCTU NoBblweHus YyactoTbl (YAMNBC) npumeHsieTca B panoHax
C BO3MOXHbIM BO3HWKHOBEHMEM OOMbLINX U3OLITKOB aKTUBHOW MOLLHOCTW, NPUBOAALLMX K
pe3KkoMy BO3pacTaHWIO 4acToTbl A0 YPOBHEW, He AOMyCTUMbIX AN AnUTenbHOM paboThbl
TYPOWH 1 peakTopoB 3NEKTPOCTaHLUUN.

B npakTuke HavanbHas cKopoCTb NoBbIWeHUs YacToTbl (CIMY) onpegensetca no n3bbiTky
aKTMBHOW MOLLHOCTM Npu ucxogHomn vactote cetn fo = 50 'y 1 9KBMBaANEHTHOW MOCTOSIHHOW
MeXxaHM4YeCcKon nHepumn reHepaumm tr n Harpyskm tH = 3 ¢ (tabnuua B.4).
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Ta6nuua B.4 - 3aBucumocTb 3HadeHuss HadanbHor ClY oT wmn3bbiTka akTuBHOM
MOLLIHOCTU U MOMEHTAa MHEPLIMN SHEPTrOCUCTEMDbI

N30bITOK akTBHOM MoLHOCTU, A P, %

MomeHT 2 | 4 | 6 | 8 |10 12| 14| 16| 18 | 20 | 22 | 24 | 26

nHepuuu, ¢ CKOpOCTb MOBbILLEHNS YacTOThI, L/C
8 0,09 /0,180,261 0,34 |0,42|10,50|0,580,65|0,72|0,79 | 0,86 |0,93 |0,99
10 0,080,15|10,22/0,29/0,36 0,42 |0,49|055|0,61|0,67|0,72 10,78 10,83
0,7
12 0,07(/0,13/0,19|/0,25|0,31/0,36|0,42 0,47 |0,52|0,57]|0,62 (0,67 5

14 0,06 |/0,11|0,17 | 0,22 | 0,27 | 0,32 | 0,37 | 0,42 | 0,46 | 0,51 | 0,55 |0,59 |0,63

OnacHble no CINMY pexmmbl B O3C 1 3C MoryT BO3HUKATb:

- B O3C, npun otaAeneHnn pernoHa ¢ donbwmnm eonymToM akTUBHON MOLLHOCTMU;

- B 3C, npu otaeneHmnmn ot O3C ¢ n3bbITKOM aKTUBHON MOLLHOCTMU;

- B panoHe 3C, BblaeneHHom genctamem YA ¢ n3bbITKOM aKTUBHOM MOLLLHOCTMW.

B nepBbIx ABYX crnyyasx oTaeneHus npu yactorte, 6nunskon k 50 U, onacHbl aBapuiiHbie
n36bITKN MoLHOCTK (> 3 %), Npu KoTopon 3a nepsble 10 ¢ nepexogHOro npouecca 4YactoTta
MOXeT noBbicuTbes 6onee yem Ha 0,5 L,

B cny4yae otgeneHna u3bbiToyHOro parnoHa pencteumem YA, onacHbl aBapuirHble
n3bbITkM MoLwHOCTU (> 8 %), Npu KoTopoKn 3a nepsble 10 C NepexogHOro npouecca vYacrtoTa
MOXeT noBblcuTbes ¢ yctaskm YOA (47,5u) oo 50,5 Ny,

3.2 Cnocob HenocpeACTBEHHOIO U3MEPEHUSI CKOPOCTU NOBbLILLEHNSA YaCTOTbI

Anroputm paboTbl nporpamMmmbl HENOCPEACTBEHHOrO namepenus CINY ocHoBbIBaeTcH Ha
nporpammHomMm uamepeHun CIMY 3a 0,1 ¢, BBoge paboyven 3agepxkm spemenn 0,2 ¢ — onsa
AOlMNY n (2 - 3) cunn 6onee — gns YATBC.

Mo 3aBeplieHUM oOTCYEeTa 3adepXknm BpemMeHu BbinonHsetcsa gencrene AOMY wmnu
YAIBC, ecnu pabo4asi CKOPOCTb MOBbILEHMS 4YacTOTbl paBHa unu 6onbuwe yctasBkm ClY.
Ecnun e paboyas ckopoCTb NOBLILIEHMSI YHAaCTOTbI CTana 3a Bpemsi oTcyeTa 3a4ep>XKn MeHbLUe
yctaBkn CIMY (He meHee 4em Ha 0,1 lu/c), To cxema unamepenna ClY Bosspawiaetca B
ncxogHoe nonoxenuve, a gencrame AOMNY nnn YATNBC 6nokupyetcs.

AOTlY BbINOMNHAETCA, Kak NpaBuo, Ha ycrtaBkax YactoTbl 6onee 50 'y ¢ BblaepxkaMm
(yctaBkamun) Bpemenun (0,2 - 0,3) ¢, a 4na yckopeHus AercTBUS MOXET BbITb 1 6e3 BblAepXKM
BPEMEHU, HO C BIIOKMPOBKOM AENCTBUS NPU HECUHXPOHHBIX KONebaHmsX 4acToThbl.

YAIMBC BbinonHaeTca Ha yctaBkax 4actotbl oT 49,2 Iy go 50 [y ¢ Bbligepkkamu
BpemeHu ot (2 —3) po 20 ¢, c uHTepBasioMm BpemMeHu He MeHee 3 C.

PaccmoTpum npumepbl onpeaeneHns TekyLern YactToTbl cpabaTbiBaHUS.

AOlY: ecnuuyactota Fnyck =49,2 'y, ycraBka CMNY = 0,42 lu/c,

t=01¢c+0,2c=0,3¢c, 10

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

YAIBC: ecnn yactota Fnyck = 49,2 'y, yctaeka CINM4Y = 0,42 Nu/c,

t=0,1c+2c, 10

49,20 Ny + (0,42 Tuw/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 nepnoaos naMepeHus nnc 5 nepnoaoB KOHTpons) paboyvas CIY ctana Huxe
yctaBku (Vf pab. < Vf ycr).

MonHbIn BO3BpaT cxembl namepeHnsa CIMY Bo3MOXEH TOMbKO NOCne JOCTUXKEHUS YPOBHS
paboyer YacToTbl HWXKE YCTaBKM YacTOTbl Nycka cxembl namepenunsa CrY Fpab < Fnyck).
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3.3 Cnocob KOCBEHHOIO M3MEPEHMUS CKOPOCTU NOBbILLEHNSA YaCTOThI

Mpn kocBeHHOM m3mepeHun CIY (Ha OByX ycTaBkax 4acTOTbl MHOrOYCTaBOYHOrO perne
UM OBYX OAHOYCTaBOYHbLIX perie 4acToTbl) yCTaBKa 4acTOTbl Mycka W KOHEYHas ycTaBka
4YacToTbl (MO Pa3HOCTKN YaCTOT AN BbIGPAHHOW YCTaBKM BpEMEHU), MOAENUPYIOT 3a4aBaeMyro
CIM4, n BbiBupatoTca Ha pasHbix ycTaBkax 3HavyeHusa ClMNY n3 tabnuubl B.5.

Ta6bnuua B.5 - PasHocTb mMexay ycTaBKOW 4acTOTbl Mycka WM KOHEYHOW YCTaBKOW npw
pasHbIX HaYasbHbIX CKOPOCTAX NOBbLILIEHUS YaCTOThl

Bpewms 3HayeHne cKopocTn NoBbIWeHus YactoThl Vi, u/c
3aEePXKKM,
tpB, C 0,07/0,13/0,19|0,25|0,31|0,36 | 0,42 | 052 |0,57|062]| 0,67 |0,83
0,2 0,01 |0,03|0,04|0,05|0,06|0,07|0,08|104|1,14|1,24|1,34| 1,66
0,3 0,02 | 0,04 | 0,06 | 0,08 | 0.09|1,08|1,26|156|1,71|1,86|2.01| 2,49

Bonbwum yctaBkam CIMY [omkHbl COOTBETCTBOBaTb MEHbLUME YCTaBKM BPEMEHMW.
KoHeuHas yctaBka 4actoTbl (FKOH) onpegensieTcs npu CyMMUPOBAHUW BbIOPaHHOW YCTaBKu
3anycka cxembl (Fnyck) co CIMY (Vf) 3a Bpems 3agepxku tps:

FkoH = Fnyck + (Vf x tps).

Ecnn 3apgaHbl: yactota Fnyck = 49,2 'y, yctaeka CIM4Y = 0,36 l'u/c, BpemMsi 3agep>Ku
tpe = 0,3 ¢, TO KOHEYHas ycTaBKa 4acToTbl

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

Cxema anroputma paboTbl nporpaMmbl KocBeHHOro namepexnsa ClrNY ocHoBbiBaeTcst Ha
NPOrpaMmMHOM U3MEPEHMM PA3HOCTM YacTOTbl Nycka Frnyck — Ha OCHOBHOM perne 1 1 KOHEYHON
yacTtoTbl FkoH — Ha pene 2 (BcnomoratenbHom), npu yctaske CIY (Vf) 3a Bpems 3agepxkm —
0,3c.

Mpn 3aBepleHUn oTcyeTa 3adepkKM BPEMEHM BbIMNOMHAETCA OTKMAYEeHue, ecnu
paboyas YacToTa paBHa unmn 6onbLle yctaBkm FKOH.

Ecnn xe paboyas yactota 3a 0,3 ¢ ctana MeHblle ycTaBknm FKOH (He MeHee 4yeM Ha
0,1 u), To cxema uamepenus CINY Bo3BpawaeTca B UCXOQHOE COCTOSIHME, a OTKMYEHME
BrokupyeTcs.

YcTtaBka uvHTepBana BpeMeHW WU3MepeHus ABYX pasHbiX 4acToT onpegensercs
TpeboBaHUAMN, Kak HEOBXOAMMOW TOYHOCTU M3MepeHusa Bonbwon HavanbHon CIIY, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebGaHUM 1 KOPOTKMX 3aMblKaHUI B SHEPrOCUCTEME.

Cxema coenHeHWI BbIXOOHbIX KOHTAKTOB (@) ABYX pene 4vactothl (f1, f2) npuBegeHa Ha
pucyHke B.4, roe f1 = Fnyck, f2 = Fkon, tci = tps, tc2=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) Npun n3dbITKe MOLLHOCTU, MeHbLLEM 3agaHHon ycTaBku Cl1Y;

0) npn n3bbITkE MOLLHOCTK, paBHOM ycTaBke Cl1Y;

B) Npu n3bbITke MowHOCTH, Bonblem yctasku Cl1Y;

fi+ tci — yctaBkm cpabaTbiBaHMsA no yactoTe f1 u ycTaBkm BpemeHu tci pene 1;
f2+ tc2— yctaBku cpabaTbiBaHUA No YacTtoTe f2 n yctaBkm BpeMeHu tc2 pene 2.

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

Mpn kocBeHHOM unamepeHun CIMY BBoauTCca pexum Bo3Bparta pene no CI4, ecnn 3a
BpeMs 6onee 0,3 ¢ paboyasi YHacToTa HMKE KOHEYHOWN YacCTOThI:

(Fpab. < FkoH).

MonHbIn Bo3BpaT cxembl namepeHnsa ClMY Bo3MOXeH TOMbKO Nocre JOCTUXEHUS YPOBHS
paboyen 4YacTOThbl HUXKE YCTaBKM YacTOThl Nycka namepenus CIr4:

(Fpab < Fnyck).

[1ns KOCBEHHOro N3MEPEHUSA CKOPOCTM MOBbLILLEHNSA YACTOTbl C MPUMEHEHMEM pene Tuna
YPY ucnonb3yeTcs ABa kaHana pene.

Pene YPY pomkHo GbiTb B pexuMme HEMNPEPLIBHOrO BLINOSIHEHUS YCTaBOK. Ha aByx
kKaHanax 3agaetcsa yHkuusa YAMB ¢ cooTBeTCcTBYOWMMM YCTaBkamu. Ha kaHanax pene YPU,
KpOMe 3ajaBaeMblX YCTaBOK 4acTOTbl M BpeMeHu cpabaTbiBaHusi, Heobxooumo 3afaBaTtb
ycTtaBku YacTtoTbl (FB) n BpemeHu (tB) Bo3Bpara:

Ha nepBoM kaHane Fnyck = f1, tc1 = tps,

FB = (Fnyck—0,05Tu), t8 20,1 c;

Ha BTOPOM BcCrnomoraTenbHoM kaHane FkoH = fz2, tc = 0 (3agepxka no nporpamme

N3MepeHNa 0o Tpex NepmoLoB YacTOTbl KOHTPOUPYEMOWN CETN),
FB =( FkoH - 0,05Tu), t8 = 0,1c.
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NMPUNOXEHUE T
(cnpaBo4HoOE)

MeToaunka pacyeTa yCTaBOK CKOPOCTU CHUDKEHUS YacTOThbl U peanusauum
Ha MukpornpoueccopHoMm pene YPY-3M-C (YPY-3M-C-02)
KomnnekcHoro gybnupytouwero gencrena A4P1 — AUPC
(c ucnonb3oBaHMeM MmaTepuanoB u3 «Metoaumkm pacveta M Bblibopa YCTaBOK CKOPOCTU
N3MEHEeHNs 4acToTbl B CXeMaX YaCTOTHbIX aBTOMaTKK, BNOKMPOBOK U 3awwmT», BuHHmnuyk C.[.,
A.T.H., MHcTnTyT npobnem moaenupoBaHus B aHepreTuke um. I.E. MNyxosa HAH YkpanHbl)

BBepneHune

Mpn Gonbwmnx aeduunTax akTMBHOM MOLLHOCTM U CKOPOCTU CHWXeHUst YacTtoTbl (CCH)
6onee 2,2 l'y/c pencrane AYP1 (N0 OTKNOHEHMIO YaCTOTbl) HE MOXET BbITb 3EKTUBHBIM.

Ay6nvpyowee pgenctene AYP1 - AYPC Ha oTknoYeHue OAHOM U TOW Xe Harpysku
No3BONSET:

- peanusoBaTb yrnpexgawuee OTKMoYeHne Harpyskm rno CCH, go oTknoyeHus (unu
HeaddekTmBHOro genctauns) A4P1 No OTKNOHEHUIO YaCTOThI;

- obecrneunTb 3PPEKTUBHYKO aBapuirHylo pasrpysky notpebrnexHns no CCYH B cxemax
A4YP1.

®PyHKUMOHAmNbHbIE ~ BO3MOXHOCTM M TEXHUYECKME  XapaKTEPUCTUKM  OLHOro
TpexkaHanobHoro pene YPY-3M-C, YPY-3M-C-02 obecneumBaioT peanu3aumio B CXemax
NpoTUBOABAPUNHON YAaCTOTHOM aBTOMATUK:

a) OTKNIOYEHUS] HarpyskM Mo 3afaHHbIM YyCTaBKaM OTKIOHEHWUSA (CHWXEHWH) 4acTOTbl -
dyHKunn AYP1 (dyHKUmMA Ha nobom KaHane pere — KOHTPosb YyactoTbl AYP);

6) OTKMOYEHNA Harpyskn no 3agaHHbIM yctaBkam CCH - cpyHkumm AYPC (pyHKUmMa Ha
nobom kaHane pene - CCY);

B) ©nokmpoBkn (3anpet) oTknoveHnsa Harpy3kum no AYP1 npu Bbibere gsuraTenbHOM
Harpy3ku — oyHkuma BCCYH AYP1 (pyHkums Ha mobom kaHane pene - A4P1 ¢ BCCY);

r) 6nokupoBku (3anpet) oTknodeHnsa Harpyskm no AYPC npu Bbibere gsuraTenbHON
Harpy3kn — pyHkuna BCCY AYPC (peanusyeTcs Ha noObIx OBYX KaHanax perne, (pyHKuuu
kaHanos — CCH);

[1) OTKNIOYEHUS Harpysku KOMnrekcHbiM aybnupyowum genctsnem AYP1 — AYPC -
dyHkuma AYP1-AYPC (peanusyeTcss Ha Nobbix OBYX KaHanax pene, (OyHKUMW KaHanoB —
CC4, AYP);

€) 6roKMpPOBKM (3anpeT) OTKMOYEHNS HArpy3kn KOMMIIEKCHOro aybnupyowero oencTems
A4YP1 - AYPC npwu Bblbere aBuratenbHon Harpyskm — yHkums BCCH AYP1 - AYUPC
(peanusyeTtca Ha Tpex kaHanax pene, dyHkuun kaHanos — AHP, CCY, CCH).

Pene YPY-3M-C-02 kpome peanusaumm BbilenepedncrieHHbIX PyHKLNA OCyLLeCcTBISeT:

- KOHTPOSib 3HAYeHUsa HanpsbkeHns OoT TpaHcdopmaTopoB Hanpsbkenus (TH) aByx
CEKUWMN, MOAKMNIYEHHbIX K perie (OCHOBHasA M pesepBHas), C (pyHKUMEN aBTOMATUYECKOro
NEPEKMOYEHNA Ha KOHTPOSIb YacCTOTbl OT PE3EPBHOW CEKUMM MNPU OTKIKOYEHUUM OCHOBHOW
Ccekumnu;

- aBTOMaTMYecKoe MNepeknoYeHne Ha KOHTPOSb 4acTOTbl OT OCHOBHOW CeKuMn npwu
NOSIBIIEHUN HA HEN KOHTPOMMPYEMOrO HaMNpPsKEHMUS.

Peannsauusa Bo3amMoXxXHoOCTeN pene no a), 6), B) nanoxeHa B pasgene 1 Hactoswero P3,
nor), 4), €) — B HacCTosILLEN METOOUKE.

1 Cxema peanusauum Ha pene npuHumMna paboTbl KOMMMEKCHOro aybénupytowero
penctems AUP1 — AYPC ¢ 6n10KMpOBKON OTKITHOMEHUS NPU Bblbere ABMratenbHON Harpy3Kku

1.1 Cxema peanusauum KOMMMAEKCHOrO peLlueHUs OTKMYEHUSA Harpysku Ayonmpyowmm
pencrtenem AYP1 - AYPC c 6nokuposkon npu Bbibere aBuratenbHOW Harpys3km Ha OLHOM
pene YPY-3M-C (YPY-3M-C-02), npuseaeHa Ha pucyHke I.1.

> @ PEACIC’




PEJIE HACTOTbIl YHNOPUNLIMPOBAHHOE YPY-3M-C

K1 (AYP1) K2 (6s0xupoBka AYP1 — AYPC)
' ! 4 » K BbIXOAHOMY peJie
9 I/‘ 8 6 |/ 5 ouyepenun AYP
[ 4
K3 (AYPC)
1
AYP1 - AYPC
3 b oo

0e3 OJIOKMPOBKHU

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

ANS BHELWWHEero coeuHeHusi ykasaHbl Homepa KOHTakToB (1 - 9) KOHTaKTHOM KOMOAOKM
pene, COOTBETCTBYKOLINE  HOPMalbHO-PA30OMKHYTbIM M HOPMarbHO-3aMKHYTbIM
KOHTaKTamM COOTBETCTBYHLLMX BbIXOLHbIX pefie kaHanos

PucyHok I'.1 — Cxema peanunsaumm KOMNAEKCHOIO PELLEHNST OTKIMIOYEHUST Harpy3ku
ayonupyowmm gencrtenem A4YP1 - AMPC ¢ 6nokmuposkon npu Beibere aBuratensHOm
Harpysku

MpuHUKMN paboTbl CXeMbl CReaYOLLNNA:

- kaHan K1 BbinonHsaet dyHkumio AYP1 1 gomkeH cpaboTtaTb (3aMKHYTb KOHTaKTbl) Npwu
OOCTWXKEHUN 3alaHHOMN YCTaBKM OTKMOHEHMS YacToTbl (Ha kaHane K1 pene 3agaHa gyHKUusA
AYP c yctaBkamu no 4actoTte u BpemeHu cpabaTbiBaHUA 1 BO3BpaTa);

- kaHan K3 BbinonHset doyHkumio AYPC n npu Hannumm CCY paBHom wunu Gonblue
3a[laHHOW YCTaBKM MO CKOPOCTWU AOfKeH cpaboTtaTtb (3aMKHYTb KOHTaKTbl) paHbwe K1 (Ha
kaHane pene K3 3apaHa ¢yHkuna CCY c yctaBkamm CCHY, no 4actote n BpeEMEHM Mycka,
BpeMeHu Bo3Bparta)

- kaHan K2 BbinonHsaeT dyHkumto 6noknposkn AYP1 - AUPC npu Hannumm CCH, paBHom
unu Gornblue 3aJaHHOW YCTaBKM CKOPOCTWU, OOIDKEH Pa3OMKHYTb HOpPMarsibHO-3aMKHYTble
KOHTaKTbl BbIXOOQHOIO pene paHblue, YeM cpabatbiBaeT kaHan K3 1, cnegoBaTtenbHO, KaHarn
K1. 3tum, npu Bbibere aBuratenbHON Harpysku, BbINOSTHAETCA BrOKMpOBKa (3anpeT) Bbiaavu
curHana Ha BbixogHoe pene odepean AYP1 (Ha kaHane pene K2 3agaHa dyHkums CCH c
yctaBkamm CCY, no yactoTe u BpeMeHu nycka, BpeMeHu Bo3BpaTa).

MocnepoBaTenbHoCTb cpabaTbiBaHna kaHanoB K1, K2, K3 obecneunBaetcs
3afjaBaeMblMM Ha HUX yCTaBKamMu 4acTOTbl U BPpEMEHU cpabaTbiBaHUSA, yCTaBKaMu CKOPOCTU
CHWXXEHUS YacTOoThbl.

Kananbl pene K1, K2, K3 co cBOMMK KOHTaKkTaMu BbIXOAHbIX perne B NpUBEeAEHHON cxeme
BblOpaHbl NPOM3BOSIbHO, MOryT ObiTb nNepecTaBneHbl (BCe KaHamnbl pene WAEHTUYHbIE),
COOTBETCTBEHHO MEHAKTCA HOMepa KOHTAKTOB KOHTAKTHOW KOMNOOKN pere.

Ha pucyHke .1 NyHKTMPOM YyKasaH BbIXOOAHOW CurHam peanusauum Oyonupytowlero
aenctena AYP1-AHPC 6e3 6nokupoBkM Mo Bbibery pOBuratenbHOM Harpy3km (cxema
peanu3oBaHa Ha AByx kaHanax pene K1 n K3, kaHan K2 pene He ncnonb3oBaH).

1.2 Cxema koMmnnekcHoro peweHnsa 6noknposkn no AYPC npu Bbibere agsuratenbHON
Harpy3ku peanmsoBaHa Ha ABYyX kaHanax pene YPY-3M-C (YPY-3M-C-02) u npuBegeHa Ha
pucyHke .2
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K2 (AYPC, 6s10xknpoBka AYPC)

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

roe K1, K2 — BeIxoaHble pene KaHanos pene;

ANS BHELWIHEro coeaMHEeHUst ykasaHbl HOMepa KOHTaKToB (4 - 9) KOHTaKTHOM
KONogkn perne, COOTBETCTBYHOLUME HOPMarbHO-PaA3OMKHYTbIM M HOPMasbHO-
3aMKHYTbIM KOHTaKTaM COOTBETCTBYIOLLMX BbIXOAHbLIX pene KaHanos

PucyHok I'.2 — Cxema peanusauum KoMnnekcHoro pewenus 6nokuposkn no A4PC nipu
Bblbere gBuraTenbHOM Harpy3ku

MocnepoBaTenbHOCTb cpabaTbiBaHMs kaHanoB K1, K2 onpegenseTca 3agaHHbIMU Ha HUX
3Ha4YeHUsAMN yCTaBOK MO YacTOTE N BPpEMEHM cpabaTbiBaHMsl, CKOPOCTU CHUXKEHMWS YaCTOThl.

2 NcxoaHble aaHHble ang pacyeTta OYHKLUMOHNMPOBaHUSA CXeMbl OyOnupyoLero 4encTens
A4YP1 - AYPC

2.1 LleHTpanu3oBaHHO 3agaHHble paboyne yCTaBkM YacTOTbl U BPpEMEHU cpabaTbiBaHUA
oyepenen AYP1 gaHHOM 3HEProCUCTEMBI.

2.2 OpueHTtupoBo4yHO Kaxable 10 % geduunta akTMBHOM MOLLHOCTM CO34alT CKOPOCTb
CHwxeHus YacTtoTbl (0,45 — 0,5) lNu/c.

2.3 MakcumanbHble yctaBkm CCH gna AYPC (c 3anacom) AomkHbl cocTaensaTb oT 1,2 ao
1,7 Tu/c. HwxHnin npegen CCY — (0,5 — 0,9) Nu/c. Ansa ocTpogeduULMTHBIX panoHOB YCTaBKU
CKOpOCTK MOryT ObITb U Bonee 2 lNu/c.

2.4 YctaBku BpeMmeHu cpabatbiBaHna ansa AHPC gormkHbl 6biTe (0,2 — 0,3) ¢. MeHblee
3HayeHue ycTaBku BpeMeHu cpabatbiBaHna ana AYPC (n gna AYP1) Henpuemnemo us-3a
BO3MOXXHOW JTOXXHOW paboTbl NPU CUHXPOHHbIX KaYaHUSX U T.M.

2.5 YcTaBKM No YyacTtoTe perynupyemoro Bosdsparta ans AYP1, kak npasuno, Ha 0,1 'y
BblLLE YCTaBKM YacTOThbl cpabaTbiBaHUS!, a YCTaBKM NO BPEMEHW PErynMpyemMoro Bo3spara — He
meHee 0,5 c. [1na 6onee nonHoro cpabaTtbiBaHMst 06HEMOB B AeUUNTHBIX parioHax, YactoTa
Bo3BpaTa HecoBmelleHHon AYP2 Ha (0,2 — 0,3) Iy BbiWwe 3HA4YeHUs yCTaBKM 4acToThbl
cpabaTbiBaHUS.

B Crangapte OAO «CucTemMHbIM onepatop €AWHOW SHEpreTMHecKom CUCTEMbI»
«TexHnyeckme npasuna opraHmsauum B EOSC Poccunm aBTOMaTU4eCKOro OrpaHuMyeHus
CHWXKEHUS 4acToTbl MpU aBapuiHOM Jeduumte akTUBHOM MOLLHOCTM (aBToMaTudeckas
YacToTHasa pasrpyska)», koTopbin BHeapeH B Poccun ¢ 2008 ropa, B pasgene «Tunosas
CcTpykTypa Hactponkun AYP — YATIB» nogyepkHyTto, 4TtO perynupyemble yctaBku AYP no
yacToTe BO3BpaTa A4S MUKPOMNPOLECCOPHbIX pene OOMKHbI COCTaBNATb:

- 49,10 Ny, B gnanasoHe yctaBok cpabatbiBaHus 49,00 'y 1 Huxe;

- Ha +0,1 lu Bblle YycTaBKM 4acToTbl cpabaTbiBaHMsA, €Cnn yCTaBka 4acToTbl
cpabaTtbiBaHus Bbiwe 49,00 u.

2.6 [Ons OTCTPOMKM [OEeNcTBUSA (UCKMOYEHUS BMUSHUMA NEepPEXOLHbIX MNPOLEecCcoB B
9HeprocMcTeMax) 3agaBaemasi YactoTa nycka (yctaBka 4actoTbl cpabartbiBaHusi) no CCY
(AYPC) pomkHa 6bITb ¢ 3anacom Ha (0,2 — 0,5) 'y Bbile pacyeTHON yCTaBKM 4acTOThbl NycKa,
HO He Bblwe 49,7 Iy, Tak KaKk AONyCTUMOE ANUTENbHOE OTKIOHEHWE 4YacTOTbl MOXET OblTb
(50,0 £0,2) Iu.

3 MeToauka pacyeTta ycTaBok pene ans gyénupyrowero gencrema A4P1 - A4YPC

3.1 NcxooHbiMKM napameTpamu s pacdeta aBnsaTcs paboyne (HopMaTMBHbIE) YCTaBKM
4YacToTbl U BpemMeHn cpabaTbiBaHma AYP1, koTopble Ans cxembl, NPUBEAEHHON Ha PUCYHKE
.1, 3agatotca Ha kaHane K1 (3agaBaemasi Ha kaHane gyHkumsa AYP).
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3.2 Ha kaHane K3 3apgaetca gyHkuma CCY c yctaBkon BpemMeHu cpabaTtbiBaHWSa Mo
CKOPOCTU CHUXeHus YacToTbl 0,2 ¢, ycTaBka Mo CKOPOCTU CHUXKEHUSA YacTOTbl B OCHOBHOM [0
2 ['u/c. HwxkHun npegen yctaeku no ckopoctu - (0,5 —0,9) Nu/c.

3.3 YctaBka vactoTbl nycka AYPC ana kaHana K3 onpegensetca ns CCH = 2 lNu/c, npu
3agaHuax yctaBok CCY Ha kaHnane ot 0,5 go 2,0 u/c. 3a Bpema 0,2 ¢ npu CCH = 2 lu/c
yactota cHuautca Ha 0,4 luy. Ytobbl obecneunTb ynpexpawuiee cpabaTtbiBaHne AYPC
yCcTaBka nycka kaHana K3 pgomkHa 6biTe paBHa 0,4 Iy + 0,2 'y (3anac) + ycrtaBka 4acToTbl
cpabaTbiBaHua AYP1 (3apgaHa Ha kaHnane pene K1). YcrtaBka 4acTtoTbl cpabaTtbiBaHus AYP1
Ha kaHane K1 + 0,4 'y siBnseTca 3Ha4eHeM pacyeTHOM YCTaBKM YacTOThbl Nycka kaHana KS3.

3.4 YcraBka BpeMeHu cpabaTbiBaHUs MO CKOPOCTU CHUXKEHUSA YacToThl (4Nns 61I0KMPOBKM
A4YP1 n AYPC) 3apaetca Ha kaHane K2 (dyHkuma CCY) pasHown 0,2 c. lpu Bbibere
asuratenbHon Harpyskm CCY coctaenset (2,5 — 5,0) 'u/c. 3HayeHne ycTaBKkM MO CKOPOCTU
CHWXXEHWSI YacTOTbl B OCHOBHOM 3ajaeTcs paBHbIM 2,5 Mu/c.

3.5 VYcrtaBka u4acTtoTbl nycka pgna ©6nokupoBkm AYP1 u AYPC Ha kaHane K2
onpepensetca n3 CCH = 2,5 lNy/c. 3a Bpems yctaBku no spemeHn cpabatbiBaHna 0,2 ¢ npu
CCH = 2,5 Tu/c vactota cHum3ntca Ha 0,5 lu. YcraBka 4actoTbl nycka (4acToThbl
cpabaTtbiBaHus) 6ygeT coctaBnate 0,5 'y + 0,2 [y (3anac) + 3HayeHWe 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 KoppekTnpoBka 3HayeHum, 3agaHHbiX yctaBok no CCYH yToyHsieTcs no pesynbtatam
aHanusa a(pekTUBHOCTU NX paboTbl BO BPEMS NepexogHbIX NpOLEeCCOB B 3HEProcucTemax.

3.7 Bpemsa BosBpaTa 4acTtoThl (tB) 06blMHO 3agaeTca paBHbiM 0,5 ¢. Hago yunTbiBaTh,
4YTO BpeMs BO3BpaTa 4YacTOTbl AOSPKHO ObiTb HE MEHbLLE BPEMEHU BOCCTAHOBIIEHUS 4acCTOThl
AAHHOW 3HEprocucTembl (BPEMEHM BO3BpaTa YacTOTbl MOCME €€ CHMXKEHUS K YCTOMYMBOMY
3HaA4YeHUI0 4YacTOTbl, PaBHOMY 3Ha4YeHW0 YCTaBKM 4acToTbl BO3BpaTa). Takmm obpasom, B
3aBUCMMOCTN OT XapaKTEPUCTUKN KOHKPETHOWN S3HEPrOCUCTEMbI YCTaBKM BpeMeHu Bo3BpaTa (iB)
mMoryT 6b1Tb 6onble 0,5 c.

4 Mpumepbl pacyeTa ycTaBoK

4.1 PacyeTr gnsi cxembl peanu3auumn KOMMIIEKCHOINO PEeLUeHUs OTKIMIOYEHMSI Harpysku
ayonupyowmm genctenem AYP1 um AYPC c 6nokupoBaHuMem npu Bbibere aBuratenbHoOm
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaske AUP1 fc =48,0 'y, tc = 0,2 c.

K1 — AYP1 (dpyHKkuna kaHana AYP):

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

K Havany oTtcuyeTta yctaBkm BpemeHu no AHP1, AUPC yxe cpaboTaeT (ynpexgeHue no
ckopocTtu). Ecnn ckopocTb cHmkeHmnsa yactoTbl 6yaeT 1 u/c, To AYPC cpaboTaeT Ha yactoTe
48,6 — 0,2 = 48,4 'y, T.e. paHbie AYP1 (AYP1 cpaboTaeT Ha yacToTe 48,0 — 0,2 =47,8 I'w).

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

Mpn CKOPOCTU CHMXKEHUSI YacTOThbl paBHOM 3HaYeHuto ycTaBkin CCYH KOHTaKTbl BbIXOQHOMO
pene kaHana K2 OofmkHblI pa3oMKHYTbCA paHblue, YeM 3aMKHYTCS KOHTaKTbl BbIXOAHbIX pene
K1 n K3. lNpu ckopoctn cHmxeHus yactoTbl 2,5 [u/c (3HaveHne yctaBkm CCY kaHana K2)
yacTtoTta cHu3nTca Ha 0,5 'y, 3a Bpems 0,2 c.

YacTtoTa nycka K2 npu tc = 0,2 ¢ gomkHa 6biTb He meHee 48,6 + 0,5 =49,1 Ty (48,6 'y,
—yvacTtoTta nycka AYPC), Bbibupaem ¢ 3anacom pasHyto 49,3 'L,
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K2 - 6nokuposka A4YP1 — A4YPC (pyHkumna kaHana CCH):
fc =fnycka =fB =49,3 1y (48,6 + 0,5 + 0,2);

tc=0,2c;

ts = 0,5 c;

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

4.2 Pacyetr Ons cxembl peanunsaumm KOMMIEKCHOIO pPeELUEeHUS OTKITIOYEHUS Harpysku
ayonupytowmm genctenem AYP1 n AYPC c 6nokupoBaHuem npu Bbibere aBuraTenbHOM
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LUeHTpanun3oBaHHO 3agaHHou yctaBke AYP1 fc = 48,3 Ny, tc = 0,2 ¢, aHanornyeH pacyety
yctaBok no 4.1

K1 — AYP1 (dyHKkuna kaHana A4YP):

fc=48,31y, tc=0,2c;
fB=49,1Tu, te=0,5¢;
L = 0 lNu/c (ycnosue 3agaHust 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 AY4P1 — 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 Pacyetr gns cxembl peanu3auun KOMMIIEKCHOMO PEeLUEeHUS OTKMIOYEHUS Harpysku
aybnupyrowmm gencrenem AYP1 n AYPC c 6nokupoBaHvem npu Bblbere ABuraTenbHON
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaBke AUP1 fc =48,6 'y, tc = 0,2 c.

K1 — AYP1 (dpyHKkuna kaHana AYP):

fc=48,6 Iy, tc=0,2c;
fB=491Tu, te=0,5¢;
L=0Tlu/c.
K3 — AYPC (cpyHkums kanana CCH):
fc =fnycka =fB =49,21y (48,6 + 0,4 + 0,2);

tc=0,2 c;
tB=0,5¢;
L =1Tu/c.

K2 - 6noknposka A4YP1 — AYPC (pyHkums kaHana CCH):

fc = fnycka = fB = 49,7 'y (49,2 + 0,5), kK pacyeTHOMYy 3HayeHuto fc kaHana K2 He

pobaengem 0,2 Iy, Tak kak yactota 49,9 'y BXOAUT B AOMYCTUMOE 3HAYEHUE OTKIOHEHMS
4acTOTbl 3HEPrOCUCTEMBI;

tc=0,2c;
ts =0,5¢;
L=2,5Tu/c.
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NMPUNOXEHUE O
(cnpaBo4HoOE)

OcHoBHble BapunaHTbl npumMmeHeHnsa pene YPY-3M-C-02

Pene YPY-3M-C-02 uMmeeT OCHOBHOW BXOL KOHTPOMMPYEMOro HanpsbkeHust «F1» un
pPe3epBHbIN BXO4 KOHTPONMPYEMOro HanpskeHust «F2». BTopon Bxo4 MO HanpsikeHUo OT
CMEXHOM cekuum «F2» cnyxuT gns  npegoTBpalleHns  HenpaBuibHOW  paboTbl
GbicTpogencTeytowmx odepegen AYP ot obGectoyeHHon cekumn «F1» n gnsa obecnedeHus
AanbHenwen paboTtbl AHP oT pesepBHON cekumn, nossonstollee ocywectTsnate ABP uenen
HanpsxeHus. [pu NCHE3HOBEHUN UITU CHUXXEHUN KOHTPOSTIMPYEMOrO HanpsiXXeHNUsl Ha OCHOBHOM
BXO4Ee MeHblle [OMyCTUMOro MnOporoBOro YpPOBHS OCYLLUECTBMASETCA aBToMaTuyeckoe
nepeknyeHne (PyHKUUM KOHTPONSA Ha BTOPOW BXOL KOHTPONUPYEMOro HanpskeHus «F2», a
NPV BOCCTAHOBIIEHUWN HaNps>XeHUs Ha OCHOBHOM BXxofe «F1» [0 3HayeHus Bblle NOpOroBoro
- aBTOMaTU4ecKoe rMepeknYeHne Ha OCHOBHOW BXOA, MpW 3TOM WUCKMKYaeTCs JOoXHOoe
cpabaTbiBaHWe KaHaroB perne npu nepekioyeHn.

HwkHne 3HayeHusi (YCTaBKM) KOHTPONMPYEMOro HanpsKeHus Ha Bxogax «F1», «F2»
3agatoTcsa nepeknovarenamm «F1», «F2» Ha naHenu ynpasneHus pene:

- 3HayeHne noporosoro HanpskeHns Un = 40 B (60 B) — gna koHTponupyemoro
HanpsPKeHUs Ha OCHOBHOM BXxofe «F1y»;

- 3HayeHWe HWXHero npegerna KoHTponupyemoro Hanpsbkenus 30 B (50 B) — gns
KOHTPONMMPYEMOro HanpsKeHUs Ha pe3epBHOM Bxoae «F2» (HanpspkeHne GNOKMPOBKK).

Anroputm pabotbl pene YPY-3M-C-02 obecneumBaeTr npu CHWXEHUN BeNUYMHDI
KOHTPOSIMPYEMOrO HanpsiKeHWs Ha OCHOBHOM Bxoae «F1» o 3Ha4YeHWsA MeHbLLE MOpOroBoro,
NN NPU OTKIKOYEHUN KOHTPOMMPYEMOro Hanpsi>keHUs Ha OCHOBHOM BXOAe, aBTOMaTuU4eckoe
nepeknyYeHne pene Ha KOHTPOrb YacToThbl MO pe3epBHOMY Bxoay «F2». Mpu nepeknovyeHum
Ha pe3epBHbIN Bxoa cbpacbiBaloTca BCe cpaboTaHHble BbIXOOHbIE perie KaHanoB OT CeTu
«F1», dopmupyeTca auckpeTHbin curHan ABP. Npu CHWXEHUN 3HAYEHNA HANPSXKEHUA Ha
pe3epBHOM BXOe HUXe HWKHero npegena pabota pene 6nokupyetcs, cbpacbiBaloTcs Bce
cpaboTaHHble BbIXOAHbIE pene kaHanoB. KOHTPOb 4acToThl OT HaNpPsKeHUs pe3epBHON CeTu
BO30OHOBMSIETCA MpU MOBbLILLEHUN 3HAYEHUA KOHTPOSIMPYEMOW CEeTU Ha pe3epBHOM BXoAe
BblLLE HWXKHEro npeaena.

[Mocne noABNEHUS OCHOBHOMO KOHTPOSIMPYEMOrO HampsXXeHusi C ypoBHEM Oornblue
MOPOroBOro, NPOM3BOAUTCS aBTOMATUYECKOE MEPEKITIOYEHNE KOHTPOSIS YacTOTbl HA OCHOBHOM
BXOZ, Npv NepekntioyeHnn cobpacbiBatloTca Bce cpaboTaHHbIe BbIXOAHbIE pefie KaHanoB OT CeTu
«F2», cHumaeTca guckpeTHbln curHan ABP.

Mpn CHMXEHUN HanpsXKEeHUs1 Ha OCHOBHOM (HWXe MOPOroBOro) U pe3epBHOM (HWXe
HWKHEro npegena) Bxogax paboTta pene 6nokupyetcda. brnokumpoBka CcHumaeTcsa npu
NOSABMEHUN HA OOHOM W3 BXOOOB KOHTPOSIMPYEMOrO HanpsbkeHuda: 6ofiee noporoBoro Ha
OCHOBHOM BXxoJe u bornee HWKHEro npegerna Ha pe3epBHOM Bxoge. Pene aBTomatnyecku
nepeknyaeTcsl Ha KOHTPOSb YacTOThl NO BXOAY, FAe YPOBEHb KOHTPOSIMPYEMOrO HaNpsiKeHUst
JoctaTtoveH Ans nposeneHns KOHTpons. [Npun 9ToM OCHOBHOM KaHan uMeeT nNpuopuTer.

Anroputm paboTbl pene YPY-3M-C-02 npu pasnuyHbiXx 3Ha4YeHUsX (YCTaBOK) HMXKHEro
npegena KOHTPONMPYEMOro HanpshkKeHUS W NOPOroBOro  HaMNpPsPKEHWUS KOHTPONMPYEMOro
HanNps>KeHUst Ha OCHOBHOM Bxoae «F1» npueeneH B Tabnuue 1.1.
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Tabnuua A.1 — Anroputm paboTbl pene Npu pasnnyHbIX 3HAa4YEHUSIX YCTaBOK

3HayeHne ycTaBokK
HanpsKeHnst Ha
nepeknyaTensx

MNpepenbl U3MeHeHns
KOHTPOSNIMpYyeMOro

HanpgaxXeHnd Ha BXxoaax

«F1»

«F2»

OCHOBHOW
«F1», B

pe3epBHbIN
«F2», B

Anroputm paboThl pene

40

30

40 - 180

30 - 180

Mpn cHWXeHUn HanpskeHus Ha Bxope «F1» go u
Hmke noporosoro 40 B pene aBToMaTUyecku
NnepeksitoyaeTCad Ha KOHTPOSb HanpsXXeHus no
Bxoay «F2». lpu HanpsxeHun Ha «F2» Hwuxe
HmwkHero npegena 30 B pabota pene
GrokunpyeTcs.

Mpn nosiBneHun Ha Bxopje «F1» HanpsxeHua
OCHOBHOW CeTW, 3HadyeHume KoToporo OGonblie
noporooro 40 B, pene asTOMaTU4ecku
nepeksiyaeTcs Ha KOHTPOSb No Bxogy «F1».

60

30

60 - 180

30 - 180

Mpn cHWXeHUn HanpsxkeHus Ha Bxoge «F1» go wm
HmKe noporoBoro 60 B pene aBTOMaTM4yeCKU
NnepeknioyaeTcss Ha KOHTPOSb HaMpsiKeHus Mo
Bxoay «F2». lNpu HanpsxeHun Ha «F2» Hwuxe
HwkHero npegena 30 B pab6ota pene
BrokupyeTcs.

Mpn nosiBneHun Ha Bxogje «F1» HanpsxeHua
OCHOBHOW CeTW, 3HadeHwe KoToporo 6Gonblue
noporooro 60 B, pene aBTOMaTU4ecku
nepeksityaeTcs Ha KOHTPOSb Mo Bxogy «F1».

40

50

50 -180

50 -180

Pene pabotaet no anroputmy pene YPY-3M-C,
npu 3TOM KOHTPONMPYEMOE HanpskeHue B
npegenax 50 — 180 B gomkHO nogaBaTbCs TOSbKO
Ha oauH 13 BxoaoB «F1» nnn «F2».

OTW 3HA4yeHMst yCTaBOK HeOonyCTUMbl  MNpw
MCNONb30BaHMM ABYX BXOAOB, TaK Kak Npu 3TOM
pabota pene YPY-3M-C-02 B pexume
aBTOMaTM4eCcKoro nepeksityeHna YyHKLMI
KOHTPOSISI HanpshKeHUst C OCHOBHOro Bxoda «F1»
Ha pe3epBHbIN BXo «F2» HEBO3MOXXHA.

60

50

60 — 180

50 -180

Mpn CHWXeHUN HanpskeHnsa Ha Bxoae «F1» 0o u
HmKe noporosoro 60 B pene aBTOMaTU4eCKU
NepeknioyaeTcsl Ha KOHTPOSMb HanpsikeHus no
Bxoay «F2». lpu HanpsbkeHun Ha «F2» Huxe
HmWwKkHero npegena 50 B pabota pene
BGnokupyeTcs.

Mpn nosiBNeHun Ha Bxoge «F1» HanpsKeHus
OCHOBHOW CeTW, 3HayeHue KoToporo Oonblie
noporooro 60 B, pene aBTOMaTU4eCKU
nepeknoyaeTcs Ha KOHTPOb No Bxody «F1».

Pene YPY-3M-C-02 moxeT npuMeHATbCAa M ans paboTbl TONMbKO OT OOHOW CeTu
(OCHOBHOW UNW pes3epBHOM), Npu 3TOM pene (yHKUMoHupyeT kak pene YPY-3M-C. Pene,
He3aBUCMMO OT TOro, K KakOoMy BXOAY KOHTPOSNMPYEMOrO HanpsKeHUs NOAKIIYEeHOo, nmeet
TEXHUYECKNE XapaKTEPUCTUKM U (PYHKLMOHAamNbHbIE BO3MOXHOCTK pene YPY-3M-C.

BHUMAHUE! lNpeaenbl U3aMeHEHUSI KOHTPONIMPYEMOro HamnpsiXXeHUs npu 3Tom, B
3aBUCUMOCTM OT 3aflaHHbIX nepeknovatenamm «F1» n «F2» yctaBokK HUXKHUX 3Ha4YeHUn
KOHTPOSIMPYEeMbIX Hanps>XeHUn, 6yayT COOTBETCTBOBaTb AaHHbIM Tabnuubl .1 .
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B pene YPY-3M-C-02 npn BbINONHEHUM (PYHKLMM aBTOMATUYECKOrO NEepekritoveHust C
OCHOBHOIO BXOa Ha pe3epBHbI BXO He NpedyCcMOoTpeHa BO3MOXHOCTb 06beanHEHNS Bxoaa
onepartmBHou ceTn «Uon» ¢ Bxodamu KoOHTponmpyemon cetn «F1» nnun «F2».

Mpn ob6veaMHeHun Bxoga onepatuBHoM cetn «Uon» €  OAHMM U3 BXOOOB
KOHTponupyemon cetn «F1» nnn «F2», pene MOXHO MCMNonb3oBaTbh TONbKO ANns paboTbl OT
OAHOW KOHTponunpyemon cetn (Kotopas obbeanHeHa C BXOAOM ONepaTMBHOIO HanpshKeHus),
npu aToMm pene QyHKUMOHUpYeT Kak pene YPY-3M-C, npu 3TOoM npegensl M3MeHeHUus
HanpsbkeHust KOHTponnpyemoun cetn ot 60 go 180 B.
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