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1. BBegeHue

1.1. HasHaueHMe
AnarHoctnyeckoe pene «IDR-10» npegHasHayeHO A5 MOCTOSHHOrO KOHTPONS Hanmuuns
HanpsHkeHna Ha wuHax KPY M MOHUTOPWHra TEXHUYECKOro COCTosAHMA wmsonauuu wnH KPY noa
paboyunM HanpsHKEHNEM METOAOM YaCTUYHbIX pa3psiaoB.

BbICOKOE HANPSDKEHUE QiMRUS
AQ B () c
WHTEHCMBHOCTb YACTUUHBIX PA3PAOB
. Asapus
@ oo

() Hopma

PEJIE KOHTPONA U301ALUA

PucyHok 1. BHewHui Bua npubopa IDR-10 ¢ koHAEHCAaTOpaMu CBA3M

MpucoeanMHEHE MPOM3BOAMTCA NPK MOMOLUM CMELMANM3UPOBAHHBIX EMKOCTHBIX YCTPOWCTB -
«KOHZIEHCATOPOB CBSA3U», BbIMOSIHEHHLIX B (hOpPME OMOPHOr0 M30/ITOpa, YCTaHAB/MBAEMbIX BMECTO
CYLLECTBYIOLUMX OMOPHbIX M30NMATOPOB. YCTPOWCTBA MOryT pa3nMuyaTbCs B 3aBUCMMOCTM OT KJacca
HanNpsXKeHUs.

B npubope «IDR-10» peanu3oBaH HAabop CaMblX COBPEMEHHbIX CPEACTB U METOAOB OTCTPOMNKM
OT BHELWHWNX NoMeX. ABTOMaTUYECKN MPON3BOANTCH OLIEHKA YPOBHS YACTUYHbLIX pa3psaos.

Takon Habop XapaKkTEPUCTUK MO3BOSIET KOHTPOIMPOBaTb 3TUM METOAOM KabenbHble NMMHUK U
3NEeKTPUYECKME MaLLMHBI.

Mpnbop MMeeT TpU 7-CErMEeHTHbIX MHAMKATOpa, AEBSTb CBETOAMOAOB M TPU KNAaBWULLKM, 3TOrO
AOCTaTOYHO, 4TOGbI HacTpauBaTb MpUOOP WM KOHTPOAMPOBATb MOKasaHWs 6e3  MNoAKIYeHUs
NEepPEHOCHOro KoMMbioTepa.
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1.2. OnucaHue npubopa «IDR-10»

1.2.1. TexHUUYECKHNE XapaKTepuCTUKM npmbopa
OcHoBHble TexHu4eckue napameTpbl npubopa «IDR-10» npuBeaeHsbl B Tabnuue «TexHuyeckne
napameTpbl npubopa «IDR-10»:

Tabnuua 1.1 TexHuyeckme napameTpobl npubopa «IDR-10»

NO TexHU4Yecku NnapameTp 3HayeHune
1. KonnyecTBo KaHanoB KOHTPO/IA HanpsikeHUs 1 n3aMepeHus 3
YaCTUYHbIX pa3psaos
2 Pabouyee HanpsixeHne KOHTpoMpyeMoro obbekTa OT 3 KB u Bblwe
3 YpoBeHb Hayana UHAMKaUUM Hanmnums BbICOKOMO HanpsKeHUs 20% HOMWHaNbHOro
4, YacToTHbIM Anana3oH perucTpyupyembix uMnynbcos, My 0,2 + 10,0
5 [IMHaMMyecknin AnanasoH BXOAHbIX CMrHanoB npubopa, dB 70
6 NHTepdelic cBs3n npubopa C KOMMbIOTEPOM RS-485
USB
7. O6beM NamaTh ANa XpaHEHUS! apXMBa BbIMOSTHEHHBIX 3MEPEHWI 4
YP B kabensix, M6
8. KonnmyecTBo BCTPOEHHbIX BbIXOAHLIX pene ynpaBneHust (Cyxou 1 (250 B, 6A)
NepEKUAHON KOHTAKT)
0. HanpspkeHve nutanus, Bonbt 90-260 B nepemeHHOro
HanpsbxkeHus (50/60
My), 120-370 B
MOCTOSAHHOrO
Hanps>KeHns
10. | Bpems akcnnyaTtauun npmbopa He MeHee 150000 yac.
11. | FabapuTHble pa3mepsl npubopa, MM 155 x 155 x 50
12. | Anana3oH paboumx TemnepaTtyp, °C -40 + +60
13. | CteneHb 3almnTbl OT BHELWHMX BO3AENCTBUIA IP20

1.2.2. AnropuTtM paboTbl npubopa
OnarHoctnyeckoe pene «IDR-10» npeaHasHayeHO AN MOCTOSAHHOIO KOHTPONS Hanuvuus
HanpsbkeHnst Ha wuHax KPY M MOHMTOpUHra TeXHUYECKOro COCTOSIHUS M30MsuMn noad paboumm
HanpsH>KeHWeM MeTOoA0M U3MEepPEeHNst YaCTUYHBIX Pa3psiaoB.

B npouecce paboTbl NpUEOP MOCTOSIHHO KOHTPOSIMPYET HasMume HanpsHKEHWS! Ha LUMHAX U B
COOTBETCTBUM C YCTAHOB/IEHHBIM pPaACNMCaHMEM? UM3MEPSIET 4YacTU4Hble paspsiabl. Ha 3skpaHe
0TO6paXKaeTcsl TONIbKO 3HAYeHNe BbIGPaHHOr0 KOHTPOIMPYEMOro NapaMeTpa’ U OLIEHOYHOE 3HAYeHVe
(asHOro HanpshkeHus*, Ho NpUBOP PACCUMTLIBAET U COXPAHSIET B MaMsATX M ApyrMe napameTpbl®.
JoCTyn K 3TUM NapaMeTpaM MOXHO MOMYYUTb TONbKO Yepes MHTEPdENCH CBA3K.

! HWKHSAS rpaHuLa Nonockl 3aBUCUT OT MCMOJb3YEMOro AaTynka

2 HacTpoVika pacnucaHusi IOCTyrnHa TO/IbKO Yepes3 BHELHWE UHTepdheNChI.

3 B kauecTBe KOHTPO/IMPYEMOrO NMapaMeTpa MOXET 6bITb BbibpaHa MakcuManbHas amnautyaa YP B B nnu HKn
nnm mowHocTtb YP B MBT. Pene n ceeToamoabl npubopa cpabaTbiBalOT TO/IbKO OTHOCMTENbHO 3TOro NapameTpa,
OH ke BbIBOAWUTCA Ha 3KkpaH npubopa nooyepeaHo Ans Kaxaon dasbl.

4 3HaueHne obHoBNseTCA pa3 B 10 cekyHa.

> OcyLlecTBNSeTCA XpaHeHne AaHHbix ans A-Ph, TTI/PD-Cloud pacnpeaeneHmii, CKOpocTU U3MEHEHUS
aMnAuTyabl U MOLLHOCTM MMNYNbCoB YP, pe3ynbTaThl AnarHocTukn PD-Expert.
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1.2.3. PexxumMmbl paboTbl cBETOAMOA0B
Mpnbop «IDR-10» nmeeT 9 cBETOANOAO0B, ONUCLIBAOLLNX COCTOSIHME Npubopa:

1. Tpynna CBETOAMOAOB <«BbICOKOE HamnpsKeHWe» WHAMUMPYIOT HanuMumMe HanpshkeHus B
COOTBETCTBYIOWEN (ha3e. MHAMKAUMA HanMuusi HanpsbkeHust paboTaeT He3aBMCMMO OT
HannuMsa HanpsHkeHus NUTaHua npubopa unun pexxnMa paboTtbl Npubopa.

2. Ceetoamop cocTtosiHusi npubopa («Status», «Hopma», 3eneHbiin). FOPUT MOCTOAHHO NpW
HOpPMaJIbHOM COCTOSIHUM Mpubopa, eCcnv He MpeBblleH MOopor YXYALIEHHOro Wn
npeaaBapuiHoro coctosiHusl. Mepuaet Yacto (0,5 Mu) npu owmrbke MM HeMcnpaBHOCTU
npubopa.

3. Ceertoamon yxyaweHHoro coctosiHus («Warning», «TpeBora», >XenTbii). [opuT
NMOCTOSIHHO MpPWU MPEBbLILEHNN KOHTPONMPYEMbIM MapamMeTpoM YP nopora yxyAweHHOro
COCTOSIHMSI U HeJOCTWXKEHWM npedaBapuiHOro. [pu  MpeBbIlWEHUM NpeaaBapuAHON
rpaHnLbl — OTK/IOYAETCS.

4. [vop npeaaBapyiHOro coctosiHus («Alarm», «ABapusi», KpacHblii). FOpUT NOCTOSIHHO Mpw
NPeBbIEHNN  KOHTPO/MpyeMbiM  napametpoM  YP  yCTaHOBMEHHOro  nopora
NpeaaBapUNHOro COCTOSIHMS.

5. Tpynna ceetoamofoB «MHTEHCMBHOCTb YaCTUYHbLIX pa3psaoB», PacronoXeHHas cnesa oT
7-CErMEHTHbIX WHAWKATOPOB (TpY CBETOAMOAA, paboTarowmx OTAENbHO ANS  KaXaow
dasbl). Tlopswmin  cBeToaMOA MOKasblBaeT, K KakoM ase OTHOCUTCA 3HAYeHue
KOHTPOSIMPYEMOro NnapaMeTpa, BbIBEAEHHOIO B AaHHbLIN MOMEHT Ha MHAMKATOpbI Npubopa.

1.2.4. PexxumMmbl paboTbl pene npubopa
MNpuéop «IDR-10» wvMeeT o0AHO pene, KOTOPOE 3aMblkaeTcsl MpuU  MNpPEBbILLEHUN
KOHTPO/NIMPYEMbIM  MapaMeTpoM YP  npenaBapuiiHOM  rpaHuuUbI® W pa3MblKaeTcsl, Koraa
KOHTPOSIMPYEMBIA MapaMeTp OMyCTUTCS HUXXE rpaHuUbI.

1.3. TMopspok BbinonHeHus paboTt
MpoBeaeHve NOArOTOBUTENbHBLIX K 3KChyaTauum paboT npou3BOAWTCA B CreaytoLlen
nocnefoBaTeNIbHOCTU:

e MoHTax npubopa cornacHo MHCTpyKumMmM No MoHTaxy n n.1.4;

e KanubpoBka W3MepUTENbHbIX Lener cornacHo n.3 u WHCTpykumm nonb3oBaTens
reHepaTopa KanmMbpoBOYHbIX MMMNYbCOB;

e BbinonHeHve onopHOro n3MepeHus;

e Hactpoiika npubopa cornacHo n.2.

1.4. MoHTax npubopa «IDR-10>» Ha o6bekTe
B craHgapTHOM KkoMniekTauum npubop noctaBnseTcs 6e3  MOHTaxHoro  wkada,
npeanonaraeTcsa MOHTaXx Ha Asepu wkada KPY, B KOTOPOM NPOXOAST KOHTPO/MPYEMbIE LUNHBI.

Ans apdekTmBHOM paboTbl Nnpubopa «IDR-10» Bce coeanHUTENbHbIE KOAKCUasbHbIE IMHUN OT
NEePBUYHBIX YCTPOMCTB KOHTPONS A0 npubopa AO/MKHbI MMETb OAMHAKOBYKO AfMHY. [onycTumoe
pasfiMyme B ANMHE CUrHanbHbIX Kabenen He AO/MKHO npeBbilwaTh + 1 MeTp. [peBblleHne 3Toro
3HAYeHWs1 MOXET MPMBECTM K MOrpeluHocTn B pabote cuctembl anddepeHumanbHOM AUarHOCTUKK,
Korga npousBOAMUTCS BbisiBNIeHWE Kabensi, B KOTOPOM BO3HUMK AedeKT B n3onsauun. Jonyctumas aivHa
KoakcuanbHbIX kabenen — ao 50 MeTpos..

B cTaHgapTHOM KOMMNIeKTaUumM NOCTaBNAOTCS Kabenn aAnvHon 2,5 M.

6 MNpu nomoLmn KoMnbOTEPa an60p MOXeT 6bITb HACTpPOEH TakK, 4yTObbI pene 3aMbIiKanoCb Npu nNpeBbILUEHNN
rpaHnubl yXyAlLWEHHOro COCTOAHUA n/vnn Pa3MbIKanioCb 4YEPE3 Onpe,CIEJ'IeHHbIﬁ MHTEPBAJ1 BPEMEHMN.

6
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1.5. YcrponcTBa KOHTpoOnA
Hanbonee TMNn4YHOE YCTPOMCTBO KOHTPONS, MCMOMb3yeMoe ¢ NpMbopoM, — KOHAEHCATOP CBSA3U
Mapku CC, SIBNSOWMACS EMKOCTHBIM OMOPHBLIM N30SI TOPOM.

Mpyn HeobxoAMMOCTM  AOMYCKAeTCa  WMCMofnb3oBaHMe npubopa C  BbICOKOYACTOTHBLIMM
TpaHcdhopMaTopamu Toka Mapku RFCT. 3Tn yCTpoONCTBa MMEIOT Ha BbIXOAE TOJIbKO BbICOKOYACTOTHbIN
CUrHan, crnegoBaTenbHO, MpU UX UCMOSb30BAHUN OTCYTCTBYET BO3MOXHOCTb KOHTPOSIS HamnpsiKeHus.
CMHXpOHM3aUNS C CETbIO OCYLLECTBNSIETCA NPU NOMOLLM YacToTbl NUTaHMS npubopa.

BHuMmaHue! Ucnonb3oBaHue C BbICOKOYACTOTHbIMU TpaHcchopMmaTopamu Toka RFCT
L AOJHKHO 6bITb OroBOPEHO Npu 3aKkase npubopa.

BHuMaHue! BbICOKOYACTOTHbIA TpaHcopmatop TOka Mapku RFCT wmMoryr
I. nopknouaTbcsl TONBKO B LieNM 3a3eMJIEHMS, TaK KaK OHM MMEIOT M3OJISALMIO Ha
HanpshkeHue ao 500 Bonbr.

BHuMaHue! CMHXPOHM3aLMsA C CETbIO BaXkHa ANa onpeaeneHusa tuna aedekra. bes
I. Hee BO3MOXHO TOJIbKO onpefeneHne MHTerpasbHbIX NapaMeTpoB U CKOPOCTH MX
M3MeHEeHMUs.

KoHnaeHcaTop cBa3n Mapku CC

KoHpeHcaTopbl  cBsiz3n  Mapkun CC  npegHasHadeHol  Ans
perncTpauum YacTUYHbIX Ppa3psaoB B 3MEMEHTaxX BbICOKOBOJIbTHOMO
obopyaoBaHusl, HaxoasaWmMXcs nog pabounm HanpspkeHnem. ITo MOoryT
6bITb BXOAHbIE K/ieMMbl OBMOTOK CTaTOPOB 3NEKTPUYECKMX MaluunH
pa3nnyHoro TMna, WuHol KPY, kabenbHble NMMHUN.

BennunHa BHYTPEHHe eMKOCTW KOHAEHCATopa pasnnyaeTcs B
3aBMCMMOCTM OT KJacca HanpsbkeHUs,, Ha KOTOPOE pPacCYMTaHO
NMepBUYHOE YCTPOMCTBO KOHTPOSISL.

cC-1

_— KoHAeHcaTop  CBSI3M  MOHTMPYETCS  Ha  «3a3eMJIEHHOM»
OCHOBAHUM, @ BEPXHASl TOYKA €ro MOAK/IIYAETCA K TOKOBEAyLUEW
Pucyhoxk 2. Koxpecatop NIMHWK, B KOTOPOM NpeAnosiaraeTcs NpoBOAUTb U3MEPEHUSI YACTUUHbBIX

cBa3n mapkn CC-10

pa3ps/oB.

TOKOBeﬂyu.I,VIe 4aCTh MOryt noAaBepraTbCA BblCOKOBOJIbTHbIM UCMbITAHUAM 6e3 aeMoHTaxa
KOHAEHCATOPOB CBA3U.

B cTaHgapTHylO KoMnnekTauuto npubopa BKIOYEHbI KOHAEHCATOPbl CBSI3U — EMKOCTHbIE
OMOPHbIE U30NATOPbl BHYTPEHHEN YCTAHOBKM, pacCYMTaHHble Ha HanpshkeHne Ao 12 kB ¢ eMKOCTbto
20 n® unn 140 no.
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2. Hacrtpoiika npubopa
Hactpoiky npvbopa MOXHO MPOM3BECTM C MOMOLLbIO K/aBuWw ynpasneHusi npubopom, MO
«CKM», MO Inva Portable, ycTaHOBNeHHOe Ha KOMMbIOTEP, MOAKIOYEHHBIM K nNpubopy no
nHtepdency «USB» unm «RS-485» nnun gpyrmum MNO no npotokony MODBUS.

B OaHHOW MHCTPYKUMM pacCcMOTpeHbl nepBble ABa crnocoba, onucaHue peructpos MODBUS
NOCTaBNSETCA N0 HEO6X0AMMOCTH.

2.1. Hacrtpo#ka npubopa c NOMOLYbIO KNaBuaTypbl npubopa
[ns onepaTMBHOINO KOHTPONS COCTOSHUS Npubopa, €ero mnoka3aHu W NpOBEAEHUS
nyckoHanagakun npubop OcCHaWeH KHonkamu ynpasneHns («F», «1», «|») W 7-CerMeHTHbIMU
nHaMKkaTopammn (pUcyHok 3). KHOMKK yTonneHsl B Kopryc npubopa u MoryT 6biTb HaXkaTbl C NOMOLLBIO
CMUYKN NN CTEPXKHS PYYKM.

WHTEHCMBHOCTL YACTHMYHbLIX PA3PA00B

A O . ABApUA
B . H H . Tpeaora
c @ ks

PucyHok 3. Bug MHAMKaTOpPOB M KHOMOK YrpaBreHus

Mpubop BKIOYAETCA Cpasy nocie nogayv nutaHus. Ha mHavkatopax nosiBASeTcs Haanucb
«IDr» - BM3MTHas KapTouka npubopa, 3ateM uHdopMaums o Bepcum MO npubopa - «U15.2»,
3arpy»atoTcs Ans oTobpaxeHus AaHHble NOCNeAHEr0 N3MepeHus.

Hanee npnbop nepexoanT B peXxuM MOHUTOPUHra. Mpu HaCTynneHMn BpeMEHU perncrpaumm
npubop 3anyckaeT perncTpaumilo YaCTUYHbIX pa3psfoB, Ha 3KpaHe B 3TO BpeMs OTObpakaroTcs
npoyepkn (pUCYHOK 4).

HMHTEHCMBHOCTL YACTHMHHbLIX PA3FPA0OB

AQ
B @
c @

) Hopma

PucyHok 4. Bua nHamMkaTtopoB BO BpeMs U3MepeHus ypoBHsa YP

2.1.1. Hacrtpoika npubopa
Bo BpeMsi oXuaaHusi HacCTynneHuUsl BPEMEHW PErncTpaummM HaXMUTE M yaepXuBanWTe B
TeyeHne 10 cekyHa knaBuwy «F>». Mpnbop nepeiaeT B peXmM HacTporku (PUCYHOK 5).
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WHTEHCHMBHOCTL YACTUYHbLIX PA3PAQOB

A QO @ ==
B @
c @

s & &
A ¥

PucyHok 5. Mepexoa B peXunM HacTponKu

MeHto B Npubope opraH13oBaHo MOC/IEA0BATENBHO, NOC/E BBOAA OAHOMO NapaMeTpa cpasy e
NpoucxoauT Nepexoa K BBOAY cnegytowero. TakuMm o6pasoM, 3aias B MeHwo, 6yaeT HeobxoaumMo
HacTpouTb (MK NOATBEPAUTL) BCE AOCTYMHbIE HACTPOWKKM Npubopa. Mpu nepexone KpaTKOBPEMEHHO
3a)KWUraeTcs Ha3BaHWe peaakTUPYEMOro NapaMeTpa, 3aTeEM BbIBOAWUTCSA PeAaKTUPYEMOE 3HAUYEHME.

Bo Bpemsa oxuaaHus BBOAA NapaMeTpa TeKyllee BBEAEHHOE 3HayeHue Mepuaer.
MoaTBeEpXAEHME BBOJA OCYLLECTBASIETCS KHOMKOM «F». UTO 6bl BLIATU U3 peXuMa HaCTponku 6es
COXpaHeHWs1 BBEAEHHbIX NapaMeTPOB, HE HAXMMalTe KHOMKM npubopa B TeueHue 30 cekyHA.

BHumaHue! NMpuMeHeHne U coxpaHeHUe HaCTpPOeK NMpPouU3BOAUTCA B CaAaMOM KOHLe
__.Ll HaCTPOMKM — NOC/e NOATBEPXXAEeHUA BCeX NapaMeTpoB.

2.1.1.1.BBoa paboyero HanpsXXeHus
MHTEHCMBHOCTL YACTHMYHbIX PA3PALOB
A O . ABADWA

B . . Tpeaor
c®

e = @
B

PucyHok 6. BBog pabouero HanpshkeHus

KHonkamu «1», «|» Bbl6epuUTe NIMHEMHOE HANpsHDKEHWE W3 NpeAyCTaHOB/IEHHOrO B NaMsiTy
npubopa CrnMcka HanpskeHWn M HaxmuTe «F» ana noatBepxaeHus BBofa. Ecnv HanpsikeHue
OTCYTCTBYET B CMWCKE, TO NepenanTe B peXuM BBoAa 3HadyeHus (cM. n. 2.1.1.8) u BBeauTe HyXHoe
3HaYeHue.

2.1.1.2.YacroTa cetn
MHTEHCMBHOCTbL YACTMMHbIX PA3PANOB
A Q @ o

B . . Tpeaor
c®

i 4 Hopma
] - [ ]
E Y
PucyHok 7.

BBeauTe 3HaueHme (cM. n. 2.1.1.8) NpOMbILIEHHOM YacCTOTbl U HAXMUTE «F».



T s
G |MRUB «IDR-10» PyKkoBOACTBO MO 3KCMlyaTauum

2.1.1.3.BB0oA eMKOCTEeN KOHAEHCATOPOB CBA3MU

WHTEHCMBHOCTL YACTHMHHLIX PA3SPA0OB

AQ
B @
c @

PucyHok 8. BBoa eMkocTu

KHoMKaMn «1», «|» BblbepUTE eMKOCTb YCTPOWCTBa (ha3bl «A» M3 KOMMNekTa npubopa w3
npeyCTaHOB/IEHHOMO B MaMsiTU npubopa Crnncka eMKOCTEM U HaxmuTe «F» ans noaTBepXXAeHUs
BBOAA M Nnepexoaa K BBoAy eMKOCTU dasbl «B». Ecnn eMKoCTb OTCYTCTBYET B CNMCKe, TO NepenanTte B
peXuM BBOAa 3HadyeHus (cM. n. 2.1.1.8), n BBeanTe Hy)KHoe 3HauyeHue. dPaza, A1 KOTOPOMN B AaHHbIN
MOMEHT BBOAMTCS EMKOCTb, 0603Ha4aeTCs CBETOAMOAOM CleBa OT MHAMKATOPOB npubopa.

2.1.1.4. BbibOp KOHTPOAMPYEMOIrO NMapaMeTpa
KHonkamn «1», «|» BblbepuTe napameTp, No KOTOpoMy byaeT cpabaTbiBaTb CUrHaNn3aums
nNpubopa, N HAKMUTE KHOMKY «F>»,

HMHTEHCMBHOCTL YACTHMHHbLIX PA3SFPA00OB

AQ
B @
c @

L_J' Hopaa
® - L ]
LT SR
PucyHok 9.

JOCTynHbI cneaytoLme napameTpbi:

e MouwHocTb, MBT, (pucyHok 10);

e MakcuManbHas aMnanTyaa UMNYIbCOB C YaCTOTON NOBTOPEHUst He MeHee 0,2
uMnynbca 3a nepvog, HKn (pucyHok 11);

e MakcumanbHas aMnanTyaa UMNYIbLCOB C YaCTOTON NOBTOPEHMs He MeHee 0,2
UMnynbca 3a nepvog, MB (pucyHok 12);

HMHTEHCMBHOCTL YACTHMYHbLIX PA3PA00OB

AQ
B @
c @

Ik_]l Hopma
® - [ ]
ST S
PucyHok 10.

10
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HWHTEHCHMBHOCTL YACTMMHbLIX PA3PAOOB

AQ
B @
c @

L_]. Hopmaa
] - L ]
ST S
PucyHok 11.

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

AQ
e @
c @

I,__} Hopma
] - [ ]
i S
PucyHok 12.

BHumaHue! KoppeKTHbIM pacyeTr nepBbiX ABYX NapaMeTPoOB BO3MOXXEH TOJIbKO
_j; nocsne BbiNOJIHEHUA kanubposku! 3HaueHue PDI TaioKke 3aBUCUT OT BBeAEHHOro
3HauyeHUs HanpsHKeHus.

2.1.1.5.Bbl60p HayYanbLHOro 3Ha4YeHMs NOpora KOHTPOAMPYEMOro napameTpa
Anga BBoAa
KHoMkaMn «1», «|» BblbepuTe UCTOYHUK 3HAYEHUs nopora Ans peaakTupoBaHus B n. 2.1.1.6
N HAXXMUTE KHOMKY «F>».

BHumaHue! [laHHbIX Bbl6Op He 6yaeTr npepnoxkeH, ecnm namaTb npubopa He
__J; COAEPXXUT U3MEPEHUMN.

HMHTEHCHMBHOCTL YACTMYHbIX PA3PAOOB

AQ
e @
c @

PucyHok 13. Bbibop 3HaueHus1 4ns peaakTMpoBaHUs

Mpn Bblibope BapuaHTa «Ent» (cM. pucyHok 14) B n. 2.1.1.6 Ana nNoATBEpXAEHUS Wn
KOPpPeKTUPOBKM ByaeT npeanoXeHo paHee yCTaHOBIEHHOE 3HAaYeHMe.

Mpn Bbibope BapuaHTa «LSt» (cM. pucyHok 15) B n. 2.1.1.6 Ana noaTBepXAEHUS Wnn
KOPPEKTUPOBKM byaeT npeasioXkeHo 3HavyeHne napameTpa, BblibpaHHoro B n. 2.1.1.4, HambonbLwero B
nocnegHeM U3MepeHun, YMHOXEHHOM Ha 4.

11
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MHTEHCHMBHOCTE YACTHYHbLIX PA3PAOOB

A O . Asapmn
B . . Tpesor
c @

PucyHok 14. PegaktnposaHue paHee yCTaHOBIEHHOIO 3HaYeHus

MHTEHCHMBHOCTE YACTHYHbLIX PA3PAOOB

A O . Asapain
B . . Tpesora
c @

PucyHok 15. PegakTnpoBaHue 3HayeHus, pacCuMTaHHOe Ha OCHOBaHUM NoCieaHero nsmMmepeHus

2.1.1.6.BBoA 3Ha4eHUs Nopora KOHTPONUPYEMOro napaMeTpa
MHTEHCMBHOCTbL YACTUYHBLIX PA3PAIOB

A QO @ ==
8 @
c @

|/ Hopma
- [ ]
F 4 ¥
PucyHok 16.

YcTaHOBWTE  MNpeaenbHoe — AonycTuMoe  3HaveHne (cM. n. 2.1.1.8)  BbiGpaHHOro
KOHTpONMpyeMoro napametpa. [pubop aBTOMATUYECKM MPEMASIOKUT B KayecTBe 3HAYeHust mopora
«MpeaaBapuitHOro» COCTOSIHUS MaKCMMasibHOE 3HAYeHWe, NOSlyYeHHOe NpU MOCIeAHEM U3MEpEHUH,
YMHOXXEHHOE Ha YETbIPE WM paHee YCTaHOB/IEHHOE 3HauyeHWe B 3aBWCMMOCTM OT Bbibopa B M.
2.1.1.5.

Mopor «yxyAleHHOro» cocTosiHua 6yaeT aBTOMaTUYecKu ycTaHoBneH kak 50% oT nopora
npeaaBapuinHOro COCTOSIHUS.

12



T 4
GlMRUB «IDR-10» PyKOBOACTBO MO 3KCnayaTaumm

2.1.1.7.BBoA TEKYLIMX AaTbl U BDEMEHU

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

A Q @~
B. .Tpeanr:]
c®

k_* Hopma
- [ ]
S S
PucyHok 17.

Mpy BBOAE AaTbl HYXXHO ByAeT nocneaoBaTeNbHO BBECTU BepHble 3HaveHus (cM. n. 2.1.1.8)
roga, mMecsila, AHs, 4YacoB M MUHYT. lNocne BBOAA BCeX 3HA4YeHW Npubop NpoBEpUT KOPPEKTHOCTb
BBEAEHHbIX AaHHbIX U YCTAaHOBUT MUX. [pn 3TOM 3HauveHue cekyHa byaeT yctaHoBneHo B «0». Ecnu
byneT BBeAeHa HeEKOppeKTHas AaTta, Npnbop aBToMaTUYECKN NeperaeT CHOBa Ha Havano BeBoga. Ecnm
HeKoppeKTHO byaeT BBeAEHO TONbKO BpeMsi, TO Npubop NOBTOPHO 3aMpoCUT TOSIbKO 3HAYEHUS YacoB
M MUHYTbl. Kakasl BefMuMHa BBOAMTCS B HACTOSILMI MOMEHT, MOKa3blBAETCS NepPBbIM (NIEBLIM)
WHAMKATOPOM NMpubopa, Ha OCTarnbHbIX ABYX — OCYLLECTBASETCS BBOA, (PUCYHOK 18 — puUCyHOK 22).

WHTEHCHMBHOCTL YACTUYHbLIX PA3PAQOB

A Q
e @
c @

PucyHok 18. Beog roga

HWHTEHCHMBHOCTL YACTMMHbLIX PA3PAOOB

AQ
B @
c @

PucyHok 19. Beoa Mecsua

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

A Q @ 1o
B . . Tpeaora
c®

k_* Hopma

PucyHok 20. Beog aHs

13
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HMHTEHCMBHOCTL YACTHMYHbLIX PA3PA00OB

AQ
B @
c @

L ) Hopma

£ 4y

PucyHok 21. Bog Yaca

WHTEHCMBHOCTL YACTHUYHLIX PAZPAOOB

AQ
B @
c @

L J Hopma

PucyHok 22. BBog MUHYT

2.1.1.8. BBOA 3Ha4YeHUS
ﬂﬂﬂ nepexoaa B peXxuM BBOAa 3HAYEHUA HaXMUTE KHOMKY <<T>> n y,D,epN(MBaVITe ee B TeyeHue
NATN CEKYHA.

Mpu3Hak Toro, 4to nNpubop BOWEN B PeXuM BBOAA 3HAYEHUS — MepuaeT TOSIbKO OAWH
nHaMKaTop. MIMEeHHO Ha MepualolWweM MWHAWKATOpe W3MEHUTCA 3HadeHWe Mpu KpaTKOBPEMEHHOM
HaXaTUM KHOMKK «1» UK «|». [INs CMeHbl TEKYLLEro MHAMKATOPa HaXXMUTE U yAEepXXUBaUTE KHOMKY
«1» UK «|» B TeYeHue NaTu cekyHA. MoaTBepkaeHVe BBOAA 3HAYEHWUSI OCYLLUECTBISIETCS KHOMKOM
«F». Y10 6bl BBINTM M3 pEXUMa BBOAA 3HAYeHMs 6e3 COXpaHEHUs, HE HaXXMManTe KHOMKKU npubopa B
TeyeHue 30 cekyHa.

Ecnv npubop 6bin nepeBefeH B PeXUM BBOAA 3HAYEHMSI C MOMOLLbIO KHOMKKU «1», TO nocne
BbIXOAa M3 3TOr0 peXxxmMa Npubop BEPHETCS B 3TO XE MEHIO.

Ecnu npubop nepelien B 3TOT peXmM aBTOMaTUYECKM, HanpuMep, Npu BBOAE AaTbl, TO BbIXOA
C knaBuwen «F» npueedeT K nepexody K CleaytolweMy MyHKTY MEHIO, @ OTKa3 OT BBOAA — K BbIXoay
13 pexwuMa HacTporku npubopa.

2.1.2. C6pocC HaCTpoOEK B COCTOSIHUE «MO YMOJTHaHUIO»

Ans Bxoga B pexuM cbpoca HacTpoek BblkMtouMTe MpUbOp, HaXMUTE KHOMKY «F» u,
yaepxusasi ee, BkouuMTe npubop. Mprubop MOKaXKeT CBOK BU3UTHYIO KapTO4Ky, WHMOpMaUMio O
Bepcun BCTpoeHHoro [MO. 3aTeM Ha uMHAMKATOpax KpaTKOBPEMEHHO MosiBUTCS Haanucb «dEF»
(pncyHoK 23) — Np13HaK TOro, YTO Bbl BOWN B peXnM cbpoca HacTpoek, 3aTeM 3aMepuaeT Haanucb
«n0>» (pUcyHOK 25). HaxxmuTe «1» unun «|», Hagnucb «n0>» naMeHnTcs Ha «yYES» (pucyHok 24).
[Ansa cbpoca HacTpoek HaxxmuTe «F». [1nsg oTKasa OT cOpoca KHOMKaMKn «1» UNn «|» Bblbepute «nO»
N HaXxMuTe «F» nnn He HaXkumanTe KHOMOK B TeyeHue 30 cekyHA.

14
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HWHTEHCHMBHOCTL YACTMMHbLIX PA3PAOOB

AQ
B @
c @

L_]. Hopmaa
] - L ]
ST S
PucyHok 23.

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

A Q @~

B . . Tpeaora
c®
I,__} Hopma

PucyHok 24. Cornacue Ha cbpoc HacTpoek

WHTEHCHMBHOCTL YACTHYHbLIX PA3PAQOB

AO .Anapnﬂ
B @
c®

PucyHok 25. OTka3 ot cbpoca HacTpoek

2.1.3. Ouuctka apxmBa

[Ona Bxoga B pexum cbpoca HACTpPOeK BbIKAUMTE NPUBOP, HAXKMUTE KHOMKY «71» U,
yaep>xuBasi ee, BkounTe npubop. MNprnbop MokaXeT CBOK BU3UTHYKD KapTOYKy, MHMOpMaUuMio O
Bepcun BCTpoeHHoro MO, 3aTeM Ha WHAMKATOpax KpaTKOBPEMEHHO nosiBUTCA Haanucb «Clr» —
NMPU3HaK TOro, YTO Bbl BOWW B PEXWM YyAaNeHUs apxuBa, 3aTeM 3aMepuaeTr Haanucb «n0»
(pucyHOK 25). Haxkmute «1» unu «|», Hagnucb «n0O>» u3MeHUTCS Ha «YES» (pucyHok 24). Ons
yAaneHus AaHHbIX BCEX BbIMOSIHEHHbIX U3MEPEHUI B NaMsTK npubopa HaxmuTe «F». [Ins oTkasa oT
cbpoca KHOMKaMu «1» unn «|» Bblbepute «nO>» U HaxMuTe «F» nnn He HaxvmanTe KHOMOK B
TeueHue 30 cekyHA.

2.2. Hacrpoiika npu6opa c nomoubto MO «CKN»
Bce napameTpbl nMpubopa MOXHO YCTaHOBWTbL MpU MOMOLUM KOMMbioTepa. OKHa HaCTpOWKM
npubopa B MO «CKW» n MO «Inva Portable» oavHakoBbl. [Ansi HacTpoliku npubopa B MO «CKU»
HeobxoaMMO:

1. YcTtaHoBUTb Ha KOMMbIOTEpP U 3anyCcTuTb nporpammy CKW;

2. TpuBasaTtb B aepeBe 06bekToB Npubop «IDR-10»;

3. YCTaHOBUTb COeAMHEHME MeXAYy KOMMbIoTEepoM M NpubopoM. MNpun coeamHeHnn yepes RS-
485 napaMeTpbl CBA3W C NPUBOPOM «MNO YMOMYAHUIO» Criegytowne:

15



The
CHMRUB «IDR-10» PyKkoBOACTBO MO 3KCMlyaTauum

e Appec-1;

e CkopocTtb 06MeHa — 9600 6uTt/cek;
e KOHTpONb YETHOCTU — OTKJIHOYEH;

e [poTtokon obmMeHa — MODBUS RTU.

4. HaxaTb npaByt0 KHOMKY MbIlWK Ha 3neMeHTe «IDR-10» n BbI6paTb MyHKT «/MnopT
KOHUrypaumm wu3 moayns». [porpaMma 3arpy3vT KOHdwurypauuio npubopa (T.e.
NOJTHOCTbIO BCE YCTAHOBKK) U 3anyCTUT OKHO pedaKTUpPOBaHWUS HAcTpoek npubopa;

5. TNocne n3MeHeHUs1 HaCTpOeK HaxaTb KHOMKY «3anucaTb B npubop». Ecin Bce AaHHble
BBeAEHbl KOPPEKTHO, TO MpOorpaMMa HacTpouT npubop B COOTBETCTBMM C BBEAEHHLIMU
3HayeHusIMM, BblaacT coobuieHne "KoHdurypaums coxpaHeHa" n 3akpoeT OKHo. [lepen
3anucblo  KOHUrypauun B npubop nporpaMma COXpPaHUT KOMUIO YCTAHOBOK Ha AMCK
KOMMbIOTEPA, BCE HACTPOWKM ByayT AOCTYMHbI AN NPOCMOTPA U U3MEHEHMSI NPY NMOMOLLU
BblbOpa NyHKTa «M3MeHUTb KOHPUrypaumio» 13 MeHio npnbopa.

KpaTko pacCMOTPUM KpaTKO OCHOBHbIE MapaMeTpbl npubopa.

Kendwurypauma npuéopa (IDR-10) *
MapameTpsl NPUBOPa  Peructpauyna YP  OUEHKE COCTOAHWA  PaClMPEHHEIE YETaHOBKM
Aapecrpnsopa e
CropocTe BUT/cek 9600 w
HYeTHOCTE MNOME ~ x 3aKpbiThe
MpoTokon oEMeHa MODBUS RTU

U OCTaHOBUTE MOHUTOPWHT
3arpysnTe
MAGHWP OELMEK MIMEDEHKMIA

Pesxkum paboTel Mo pacnucaHum ~

CoxpaHnTe
Yackl MHYTEI &3
3
&
9
12
15
18

PezyneTathl
KannBpoEKn

[= TN, T SN Sy
(=T = = T = T = I = |

AonycTimele sHadedna: ot 0 yac 1 MuH, 4o 23 Yac, 59 MuH.

CoXpaHeHWe 3aMepoE

Pexum coxpaHeHna noAHOE e

PucyHok 26. MapameTpbl npnbopa

Ha Bknagke «MapameTpbl npubopa» HaxoasaTcs oblwme napametpbl npubopa. MapameTpebi,
HACTpaMBaeMbIe Ha 3TO BKIaAKe, HE KOPPEKTUPYIOTCS aBTOMATUYECKM.

"Appec npubopa" — MODBUS aapec npnbopa BO BHYTPEHHEN ceTU 06MeHa AaHHbIMMU.
"CKopocTb 6MT/cek" — ckopocTb 06MeHa Mo BHyTpeHHen cetn MODBUS.
"YeTHOCTb" — YCTAHOBKa MNPOBEPKU YETHOCTW.

"MpoTokon obMeHa" — NpoTOKO/, B hopMaTe KOTOporo nNpubop byaeT oxmaatb KOMaHAbl U
OTBEYaTb Ha HUX.
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Mpy BKNOYEHHOM nepekntovaTene "OCTaAaHOBUTb MOHMTOPMHI" npubop ocTaHaenMBaeT
MOHWTOPUHI W He 3anyckaeT 3aMepbl MO pacnucaHuio. [pu  OTKIKYEHHOM — perucrpaumst
3arnycKaeTcs CornacHO pacnmcaHuio.

Fpynna "MnaHnpoBwmK"

Mpnbop MOXET BbINOMHATL 3aMepbl MO PacUCaHUIO UKW 4Yepe3 UHTepBan. PacnucaHue
coctout 13 50 nyHkTOB, 3HayeHMe 0-0 BOCNpMHMMAETCS NpUOOPOM Kak OTCYTCTBME 3aMepa Mo 3TOW
CTPOKe NAaHUPOBLUMKA.

Fpynna "CoxpaHeHue"

Mpnbop MOXET CoXpaHsiTb 3aMepbl C UCXOoAHbIMM Tabnuuamu pacnpegeneHuns YP — "nonHoe"
nnn 6e3 HmMx "kpaTkoe". MNpu KpaTKOM COXpaHEeHWU COXPAHATCS TOMbKO PacCYMTaHHbIE MO HUM
WHTerpanbHble NapaMeTpbl. B pexume KpaTKOro COXpaHeHUsl MOXXHO BpPEMSi OT BpPEMEHM COXPaHATb
nosHble 3amepbl. Hanpumep, ecnn BBeaeHO "OMHOCTbIO COXpaHATb 2-M 3amMep Ha 3-M AeHb", To
Kakgoro TpeTbero umcna Mmecaua (3, 6, 9, 12, 15, 18 u T.4.) Kkaxabli BTOpon 3amep 6yaer
COXPAHSITLCS MOSIHOCTbIO.

Kondurypauna npnbopa (IDR-10) X
MapameTpel npuBopa PErMOTpauma 4P Ouedka cocToaHna  PacwvpeHHbIe YCTaHOBKN
NuHer 10,0 2| kB Sanucate B
WHeRHOe HanpaxeHue ' ~1| Kl npHEOp
YacroTa ceTH 50,00 | ru
x 3aKpHTE
5 ¢
By 3arpysute
YyBCTEMTENEHOCTE 1,20 = | HEAB B
EmkocTs aartimka 140,0 = n¥F
CoXpaHnTE
PUABTR N0 aMNANTYAE BrnwyeH ~

¥poBeHE Nopora 100 = %

PesyneTaTel
KannBpoBKEn

PucyHok 27. Pernctpaums 4P

"JInHeHOoe HanpshxkeHue" -— pabouyee (IMHEMHOE) HaMNpPs>XXEHWE KOHTPONPYEMOIrO
06bekTa, B KB. [laHHbI napaMeTp yyacTBYyeT B pacyeTe PDI B kauyeCTBE MHOXUTENS.

MapameTp "HacToTa ceTn" HeobX0AMMO YCTaHOBWUTbL PaBHbIM MPOMBILLIEHHOW YacToTe.

Hwxe ranoykamu 3aaatoTcs BKJIOYEHHbIE B pErMCTpaumio KaHasbl. VICKYMTb KaHan MOXHO
TONIbKO M3 pernctpaummn YP, Hanmume HanpskeHus B ase onpeaensieTcs B Nl060M cnydae.
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Mpu HaXaTUM KHOMKM PSAOM C TaflouKOM OTKPbIBAOTCS AOMOSIHUTENbHbIE MapaMeTpbl
PErncTpaumm Kaxxaoro KaHana.

"YyBCTBUTENBHOCTb" — KO3(IUUMEHT nepeBoda amnauTyabl M3 BOMbT B HAHOKY/OHbI,
onpepensieTca npun kanvbposke npubopa.

"EMKOCTb pAaTuMKa" — eMKOCTb KOHAeHcaTtopa ¢Ba3v Mapkum CC, NOAKMOYEHHOro K
BblOpaHHOMY KaHany.

Kondurypauwa npuéopa (IDR-10) *,
MapameTpel NpuBopa  Perucrpauwa 4P OUEHES COCTOAHWA  PacwipeHHbIE YETaHOBKK

Janucars B
[alaltalala]

£

KOHTpOAWPYEMEIN NapamMeTp PDI

{

Pexcum padoTel pene BE/OYEHD

100 = x 3aKpeITE

£

YpOEBENE EKAKYEHNA pene “TpeEoHHEIA"

Mopork NapameTpoE

Mopory cocToAHNA N0 MOWHOCTH UMOYAbEE Y 3arpysnTe
[PDFI]] LU' v \/ PaccumTate -

-
YpoBeHb yXyaWeHHoro coctoanma | 3,0 1| mBT

. B
¥poEeHE NpejacaprHOro 10.0 CoxpaHnTe
COCTOAHMA .

1| mBT

Mopory CoTOAHWA MO AMAANTYAE MMAyABCE [Q02)

¥poBeHb WEHHOMD COCTOAHKA HKn

P Yy Z = PesyneTaThl
¥poBeHb NPEAaEapPHUIAHOND HER KaANEPOEKN
COCTOAHKMA

YpoBeHb yHyAWeHHOro cocToanma | 1,25 | mEB

¥poEeHE NPEAaEapHAHOrD

P peAzsap 50 13| wB

COCTOAHKA

Mopaory CoCTOAHWA MO MIMEHEHMID
napameTpos 4P (TpeHa) fon. napameTpel TpEHAE =
CKOpOCTE POCTa NPH yXyAWeHHOM [ oo
COCTOAHWK !
CKOPOCTE POCTa NPW .
Py 10,00 X
npesasapHiAHOM CoCTOAHHM . 1| pasrod

- ;
+| pasfrog

PucyHok 28. OueHka coCTosiHUS

KoHTponupyembiA napaMmeTp — BblbepuTe napaMeTp, OTHOCWUTENLHO KOTOporo 6yaeT
cpabaTblBaTb CUrHann3aums npubopa.

Pexxum paboTbl pene — <«BK/IOYEHO» — 3aMblkaTb pene Mo MPEBbILEHUIO MOpOra,
«OTK/IIOYEHO» — He 3aMblKaTb, «Ha BPEMsI» pefie 3aMbIKAeTCsl Ha 3afaHHOE B Mosie «3aAepiKKa>»

KOTMYECTBO CEKYHA.

YpoBeHb BKJIlOUEHUSA pene — «[peaaBapuiHblii» UNn «YXyaWeHHbI» — BbIGop nopora, no
nepeceyeHnto KoToporo 6yaeT cpabaTbiBaTh pene.

pynna "Moporn napamerpoB"
TyT HY>XHO BBECTV MOPOrM Ha KOHTPOIMPYyEMbIE NapaMeTPbI.

PekoMeHayeMbI MOPOr Ha MOLIHOCTb YacTUYHbIX pa3psaoB (PDI) MoxeT 6biTb paccumTaH
NporpamMMolr aBTOMaTUYECKM Ha OCHOBAHMM BBEAEHHOIr0 paboyero HanpskeHus.

18



T e
GlMRUB «IDR-10» PyKkoBOACTBO MO 3KCMlyaTauum

Kondurypayna npnbopa (IDR-10) X

MapameTpel NnpuEopa Perncrpauma 4P OueHka coctoAHua  PaCWMPeHHEIE YITAHOBKK

WECTOUHKE CMHXPOHWZALMK Aatunk CC/nuTa 3anucate B
MpHAop
JnepexeHde $asbl A MCTOYHUKOM CHHXPOHW3ALMK =
KonuyecTeo Neprogos CHHYCOMAE AN8 PernoTpanu 50 =
X 3akpuTs
3anyckaTe 4ONOAHWTENEHOE MIMEREHKME NPK O
NOAKAKY EHUH/OTENKD YEHMW BEICOKOTO HANPa#eHua
AANTEABHOCTE MMAYyARCE YP [PekomeHayeMoe 3HadeHne 1280 He) 1280 | HC
Nayza nocne nmnyneca YP (Pekomengyemoe sHadeHue 2560 He) 2560 | HC 3arpysnTe
PUALTR NEPUOAMYECKHY CHIHANOE (NO 3agepxke nocne YF) Brawuen e
KoHTpone ypoEHA wyma (gna pacyeTa PDI) 0 ~ | mB CoXpaHWTb
YCTaHOBKa TPWITEpRa 3anycka [(Pekomergyemoe sHadeHmne 30%) 30 =
¥TaHOoBKA KOHUE MMnynsca (Pekomengyemoe 3HaveHwe 109) 10 =
. PesyneTaTel
MNapameTpel aETOMATHHECKON AnardocTukn YP KanuéposKK

MapameTpel GuUAETpayum rpynn Yp:
tDL-mpr no Konu4ecTey HP

¥aanuTe MeHee 10 2| % KonAWdecTEa MMOYNLCOE

[] ®uaeTe no mowHecTk 4P (PDI)

¥aanuTe meHee % mowHocTk (PDI)

I:lﬂJl.dﬂpr no cpeaHei MowHoTH YP (PDI)

¥AaNUTE MeHee % cpeaHel MoWHOCTH (PDI)

EniBop Bazoewx rpynn 4P 30 = % PDI

PucyHok 29. CneumanbHble yCTaHOBKM

Ha Bknagke «CneumanbHble» YCTaHOBKM» 3afaloTcsl cneumduryeckme HacTpomku npubopa:
onpeaenexHve GopMbl MMMNynbca, MapaMeTpbl BCTPOEHHOM aBTOMATUYECKOM AMArHOCTUKKM «PD-
Expert».

He pekoMmeHAyeTcs M3MEHATb NapaMeTpbl, PACnoOIOXKEHHbIE HA 3TON BKNAAKeE.

"MCTOYHMK CUHXpOHM3auuMU" — BbI6Op WUCTOYHMKA CUHXPOHM3auun. CuHycompaa
NPOMBbILLSIEHHOM YacTOTbl Ha NPUBOP MOXKET BbITh NMOAAHa TOSbKO Yepe3 yCcTponcTeo Mapku CC.

"OnepexeHune ¢asbl A ICTOUHUKOM CUHXPOHM3AUMKN" — CABUM CUrHana B CETU NUTAHUSA
npubopa OTHOCUTENbHO a3HOro HanpskeHuss dasbl A, [JOMKHO 6bITb  HAcTpPOeHO Mpu
NCNONb30BaHMN BbICOKOYACTOTHLIX TpaHcdopMmaTopoB Toka RFCT (npu CMHXpOHM3aUMM OT CETU
nuTanns). Mpu MCNoNbL30BaHUM KOHAEHCATOP CBA3M AO/HKHO OblTb PABHO HYJIIO.

"AnutenbHoctb YP" n "3apepxka nocne YP" — 3TO orpaHMyeHMs Ha 4YacTOTHO-
BpeMeHHble XapaKTepUCTUKN UMMYbCOB. PekoMeHayeMble 3HauveHus «1280/2560».

"®UnbTp NnepmoanYEeCcKMX CUrHanoB" — 3TO OrpaHMyeHnst Ha opMy MMMNyNbCOB.

"YpoBeHb WyMa B KaHasie" — MeXaHN3M OTCEYKU HMXKHUX «LIYMOBbIX» aMM/IMTYAHbIX OKOH
n3 pacyeta PDI. BbibrpaeTcs no pesynbTatam 3amMepos.
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3. Kanu6bposka npubopa
KannbpoBka HyxHa, 4Tobbl Npubop MOr paccumtaTbh YyBCTBUTENbHOCTb KaHana M YTOYHWUTb
paboTty anroputMoB anddepeHLmaumMm UMNybCoB.

Ans KanuMbpoBKW HYXXEH MONHOCTbIO HACTPOEHHbLI MPUMOOp M KanMbpOBOYHLIM reHepaTop,
BblAQOLLMIN ONpeaeneHHbI 3apaa.

Hanbonee npocTbiM CnocoboM SBNSIETCA  «MPSIMOE»  WHXEKTUPOBAHWE KanMBpPOBOYHbIX
MMMYNbCOB B KOHTPONIMPYEMBIN 06BbEKT. Takas cxeMa KanmbpoBKM MokasaHa Ha pucyHke 30.

GK |
CC

\v4

PucyHok 30. Kannbposka

™ ]
GKI — — GKI

vl N

\4 A4 ~

PucyHok 31. KanvubpoBka B kabesibHOM NIMHNM

NMnynbcbl ¢ KanMbpoBoYHOro reHepatopa mapku GKI nnu noboro apyroro nogatoTcsl B 04AHY
dazy KoHTponupyemoro obbekta. Ha OCHOBaHWMWM aHanu3a BbIXOAHOMO HamnpsKeHWUs MepBUYHOMO
YCTPOWCTBA KOHTPOJS,, W3MEPEHHOro B MB, paccuMTbIBAETCS YyBCTBUTENBHOCTb M3MEPUTENbHOW
CXEMBbl.

Ha pucyHke 31 nokasaHo, 4TO B C/lyd4ae KOHTPO/s KabenbHOM NMHUKM KannMbpoBOYHbI
reHepaTtop MOXEeT ObITb MOAK/OYEH C [ABYX CTOPOH kabensd. Takas [ABOMHasi KannbpoBka
YYBCTBUTENIbHOCTU W3MEPUTENBHOM CXEMbl MMEET MPAKTUYECKUA CMbICN. Bo-nepBbiX, CTaHOBUTCS
BMAHO, YTO BHE 3aBMCMMOCTM OT MeCTa BO3HWKHOBEHUSI AedeKTa Mbl 3apernctpupyeMm 4acTu4Hble
paspsiabl MpY MOMOLWM MNEPBUYHOIO YCTPOWMCTBA KOHTPONS, YCTAHOB/IEHHOrO C OAHOM CTOPOHbI
KabenbHOM JNMHUK. BO-BTOPbIX, MOXHO OMNpPeAenvUTb aMrIMTyaHbIM  KO3PMUUMEHT 3aTyXaHust
UMMYNbCOB B KABENbHON NMNMHUKU. ITO NO3BOUT 6onee NpaBUIbHO ONPeAeNUTb NOPOroBble 3HAYEHUS
aAMMIMTYA YaCTUYHbIX Pa3psAoB, COOTBETCTBYHIOLMX YXYALIEHHOMY M NPeaaBapUMHOMY YPOBHSIM.

3.1. 3anyck kaimbpoBKM C UCMOJIb30BAaHMEM KJ1aBULU yrnipaBiieHUs npubopom
Bo BpeMsi OXuaaHWs HaCTYMieHWsl BPEMEHM PErucTpaumm HaXMUTE W yAepXuBanUTe B
TeyeHne 10 cekyHa knaBuwy «|». Mprubop nepenaeT B pexxuM kanmbpoBku (PUCyHOK 32).
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HWHTEHCHMBHOCTL YACTMMHbLIX PA3PAOOB

AQ
B @
c @

PucyHok 32. Bxog B pexum KanmbpoBKu

BeeauTte 3HauveHne (cMm. n. 2.1.1.8) amMnauTyabl MMNynbca KanMbpOBOYHOrO reHepatopa B
HaHOKYNOHAX M HaXXMuUTe «F».

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

AQ
e @
c @

PucyHok 33. BBoa aMnnnTyabl MMMNYbCOB reHepaTopa

Beeaute 3HayeHne (cM. n. 2.1.1.8) 4acToTbl CnefoBaHWS MMMYNbCOB  KanMBpPOBOYHOMO
reHepaTopa B Kunorepuax n HaxmuTe «F».

HWHTEHCHMBHOCTL YACTMYHbLIX PA3PAOOB

AQ
B @
c @

PucyHok 34. BBog 4acTOTbl CriefoBaHMs UMMNYbCOB

C noMoLLbO KHOMOK «1» W «|» BblbepuTe ¢hasy, Ha KOTOPYH MOAKIOUYEH reHepaTop
KanMbpOoBOYHBIX MMMY/IbCOB, N HAXMUTE KHOMKY «F» 3anycka kannbpoBKy.

21



T s
G |MRUB «IDR-10» PyKoBOACTBO MO 3KcnayaTaumm

WHTEHCMBHOCTL YACTHMHHLIX PA3SPA0OB

AQ
B @
c @

PucyHok 35. Bbibop da3bl kanmbposku

MNMocne 3aBeplueHUst KanubpoBKM KaHana npubop coobwmuTt o pesynbrate (pUcyHok 36 —
pucyHok 37) M cHOBa nepengetr K Bbibopy ¢asbl. [nd Bbixoga M3 peXxuMa KanumbpoBKM He
Ha)XUManTe KHOMKM npubopa B TeYeHne 5 MUHyT.

HMHTEHCMBHOCTL YACTHMYHLIX PA3PA0OB

A QO @ ==
8 @
c @

PucyHok 36. YcnewHas kannbpoBska

HMHTEHCMBHOCTL YACTHMHHbLIX PA3FPA0OB

AQ
B @
c @

PucyHok 37. KannbpoBka He yaanacb

~ BHumanue! CoxpaHeHMe p[aHHbIX M pacyeT YyBCTBMTE/IbBHOCTM KaHana
i NPOMU3BOAUTCS KaXKAbIA pa3 NnocJie yCrnewHoro 3aBepLieHns KaimbpoBKu.

3.2. 3anyck kannbpoBku u3 MO «CKN»
Ana 3anycka kanubpoBkn u3 MO «CKU» npubop AomkeH OblTb BKAKOYEH U AOMKHO ObiTh
YCTQHOB/IEHO COEAMHEHME C KOMMbIOTEPOM, Ha KOTOPOM ycTaHoBneHo MO «CKU», B 6aze «CKU»
JIO/1KEH BbITb NPUBA3aH 06BEKT, COOTBETCTBYOLWMI Npubopy «IDR-10.

N3 MeHo npubopa HY>XHO BbibpaTb «3anyCTUTb KannMbpoBKy», 3aTeM B MOSIBUBLLEMCSI OKHE
(pucyHoK 38) YTOYHWUTbL MapaMeTpbl KanMbpoBOYHOro reHepatopa, BblibpaTb a3ly, Ha KOTOPYIO
MOAK/HOYEH KaTMOPOBOYHBI FeHepaTop, U HaxaTb «OK».
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[EE MapameTpbl KaAMBPOEKKA I&

KEI.I'IHﬁFIDEFKEI HYECTEWMTENEHOCTH KaHana:

P aza 407 LanUGpoBkA FPD & -

:

YacTora cnenoBaHHA HMNYNECoE 2.4 A
T

]
m
]

BenuuuHa zapAla 4 HEA

i

o OK X Orraena

PucyHok 38. 3anyck kanubposku 13 MO CKAU

Mocne 3Toro nporpamMMa 3anycTuT Npoueaypy Kannbposku.

NS OUEHKM pe3ynbTaToB KanMEpOBKM HYXXHO M3 MeHIO npubopa Bbl6paTh MyHKT «MMnopT
KOHMUrypauum» v B NosiBUBLLEMCS] OKHE (PUCYHOK 26) HaXaTb KHOMKY «Pe3ynbTaTbl KanmbpoBKu».
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4. ApxmB AaHHbIX

4.1. MpocMoTp apxuMBa U3MEepeHU Ha nHAMKaTopax npubopa
Bo BpeMsi OXuAaHWs HaCTYNAeHWUsl BPEMEHM PErucTpaummM HaXMUTE U YAEPXMBAUTE B
TeyeHne 10 cekyHa knasuwy «1». Mpubop nepenaeT B peXxuM NpocMoTpa apxmea (pUCyHOK 39).

HMHTEHCMBHOCTL YACTHMYHbLIX PA3PA00OB

AQ
B @
c @

PucyHok 39. MpocMoTp apxmBa

C noMOLUBIO KHOMOK «1» N «|» BblbepuTe MHTEPECYIOLLYIO BaC 3amnucb 1 HaXMUTE KHOMKY «F»
ANs nepexoaa K MpoCcMOTPY MHGOpMauMu, COXpaHEHHOM B 3ToW 3anucu. Homep 1 cooTBeTcTBYET
caMou HoBoOM 3anucu, a 999 — camon CTapou.

HMHTEHCMBHOCTL YACTHMYHLIX PA3PA0OB

A Q @ o
B. .Tp-eanr:]
c @

PucyHok 40. Bbibop 3anucu

Ha akpaHe 6yaeT oTobpakaTbCsi 3HAYEHWE KOHTPOSIMPYEMOro MapaMeTpa, COXPaHEHHOro B
37O 3anucu. C MOMOLLBIO KHOMOK «1» U «|» u3MeHsnTe dasy. ®asza, BblbpaHHasi B AaHHbI MOMEHT,
oTObpaXkaeTcsi C MOMOLLbIO CBETOAMOAA CNIEBA OT MHAMKATOPOB.

WHTEHCMBHOCTL YACTHUYHLIX PAZPAOOB

AQ
B @
c @

PucyHok 41. MNMpocMoTp 3Ha4eHns

He HaxkumalTe KHonku npubopa B TeudeHne 30 CeKyHA ANs BbIXOoAa U3 pexuMa npocMoTpa
apxvBa n Haxxmute «F» ana Bo3sBpaTa K BbI6OpY 3anMcKn 13 cnucka.
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HWHTEHCHMBHOCTL YACTMMHbLIX PA3PAOOB

AQ
B @
c @

L_]. Hopmaa
] - L ]
ST S
PucyHok 42.

Mpy OTCYTCTBUM B AONTOBPEMEHHOW MAMSATM NpUBopa COXPaHEHHbIX pe3ynbTaToB U3MEPEHUI
nNpubop KPaTKOBPEMEHHO COOOLLMT 06 3TOM (PUCYHOK 42) 1 NEPENIET B PEXMUM OXUAQAHUS.

MHTEHCHMBHOCTL YACTHUYHbLIX PA3PAQOB

AQ
e @
c @

I,__} Hopma
L - -
i S
PucyHok 43.

Mpn cboe B paboTe C MUKPOCXEMOW MAMSATM NpUMBOP KPaTKOBPEMEHHO COOBLMT 06 3TOM
(pycyHok 43) 1 BepHeTCA K BbIbopy HOMepa 3anuncu ans npocMoTpa.

4.2. TMpocmoTp apxuBa nusmepenui B NO
MMNopT fdaHHbIX M3 npubopa OCyLeCTBASETCS MNpU  YCTAHOBSIEHHOM COEAUHEHUN C
KOMMbloTEpOM. [lpoCcMOTP ¥ aHanu3  pe3ynbTaToB  MOXHO  MNPOM3BOAWUTL MPU  OTCYTCTBUM
NOAK/OYEHUS.

Bonee noapobHO MMMNOPT AaHHbLIX M3 Npubopa, MX NPOCMOTP M paboTa C 3KCNEPTHOM CUCTEMOW
PD-Expert onvcaHbl B pyKOBOACTBE MNosb3oBaTtens nporpammbl «CKU» n «Inva Portable».
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5. O6wme BONpocChbl NpoBeAeHUsi U3MEepPEeHUii YaCTUYHbIX pa3paaoB

5.1. TlMapameTpbl YaCTUUYHbIX pa3psaaoB

YacTUuHbIA paspsiq — 3TO MCKPOBOM pa3psii OYEHb ManeHbKOM MOLUHOCTW, KOTOPbIN
obpa3yeTcs BHYTPM M30MSIUMM MM Ha €e MOBEPXHOCTM B 060pyAOBaHUM CpeaHEro M BbICOKOMO
KNaccoB HanpsbkeHusi. C TEYEHMEM BPEMEHWM MEPUOAMYECKM MOBTOPSIOLIMECS YaCTUYHbIE paspsiabl
paspyLwaeT M30M15UMt0, NPUBOAS B KOHEYHOM uTOore Kk ee npoboto. O6bIYHO paspyLUeHne M30M[LUMK
noA AENCTBMEM YACTUYHBIX Pa3psiAoB MPOUCXOAUT B TEUEHME MHOMMX MeCALEB U Aaxe NeT. TakuMm
06pa3oM, perucrpaums 4YacTMYHbIX PaspsiAoB, OLIEHKA WX MOLUHOCTM WM MOBTOPSIEMOCTH, @ TaKxke
NOKaNM3auMsl Mecta WX BO3HUKHOBEHWS MO3BONSIET CBOEBPEMEHHO BbISIBUTL pPa3BUBAOLLMECS
NOBPEXAEHNS U30MSILUN U NPUHATb HE06X0AMMbIE MEpPbI ANSt UX YCTPaHEHWS.

UTobbl MpaBWIbHO MOHWMMaTb MPUHUMMBLI  paboTbl Mpubopa, HeobxoAMMO OnpeaenuTb
OCHOBHble TEPMUHbI W WHTErpanbHble MNapamMeTpbl, OMWCbIBAKOWME YaCTUYHble paspsabl B
BbICOKOBO/IbTHOM 060pyZA0BaHMMN.

Bce vMetowmecss B Mupe cTanzapTbl no YP onpenensitoT HEKOTOpbIA HAbop MHTErpanbHbIX
BE/INYMH, KOTOPble MOryT pacCYMTbIBAaTLCS WM HENOCPEACTBEHHO U3MEPSATbCS MpU TecTe COCTOSHUSA
n3onsaumn. CraHgapTbl pasfn4YHbIX CTpaH MOryT OTAM4YaTbCAd B AeTansX, OAHaKo B OCHOBHbIX
NOHATUAX OHW COBMAAAloT.

Bce ctaHgapTbl no YP 6asupyloTcs Ha MOHSATUM <«KaXyLMics 3apsa». Mog «kaxywmumcs»
3apsA0M MOHMMAIOT TaKoM 3apsi4, KOTOpPbIA HEOHX0AMMO AOMOMHUTENBHO Y MTHOBEHHO «BrPbICHYTb»
B KOHTponupyemoe obopyaoBaHue, YTobbl BOCCTAHOBUTb paBHOBECUE, HapyLLEHHOEe BO3HUKHOBEHMEM
«BHYTpeHHero» muMmnynsca YP. B 3TOM onpeaeneHnm o4yeHb BaXKHbIM SBMSETCA TO, UTO Mbl HE 3HAEM
napaMeTpbl peanbHOro 3apsiaa, HanpuMmep, BHYTPY ra30BOr0 BK/IKOYEHUS, @ M3MepsieM (3aMepsieM)
peaKLMI0 KOHTPONMPYEMOrO BbICOKOBOSIbTHOIO O6bEKTa CXEMbl HAa BO3HWMKLWMIA YP. 3apsa noToMmy u
Ha3BaH «KaXyLUMCA», T. K. Mbl TaK CYUTAEM, HE 3HAsA UCTUHHOMO 3HaYeHUs peanbHOro YP.

N3mepsieTcs kaxywmiics 3apsa YP B nKn (nukokynoHax). Ecnm cnoxuTb Bce 3apsaabl,
3aperncTpmMpoBaHHble B 060pyA0BaHMK 3a OAHY CEKYHAY, TO Nonyuntcst Tok YP — Tok, npoTekarowmii
B TOW Lienu, KOTOPYIO KOHTPONMPYET AaTyMK AOMNOSHUTENBHO 3a CYET BO3HMKHOBEHUSt YP. B cpeaHem
3TOT TOK SIB/IIETCH YMCTO aKTUBHBLIM U XapaKTepU3YyeT NoTepy B U30SUMN U3-3a BO3HUKHOBEHUS YP.

cTopuyeckn BaXKHOM XapaKTEPUCTUKOM SABNSIETCH <«MaKCUMaslbHbI W3MEPEHHbIN 3apsa».
MoyTK BCE M3rOTOBMTENM BbICOKOBOSIbTHOrO 060pYA0BaHMSI A0 CUX NMOP MOMb3YKOTCA 3TON BEIMYMHON
(ecnn BoobLEe 4eM-TO MNONb3YKOTCA) NPU MPUEMHbLIX WUCMbITaHMAX. KOHEeYHO, BCe MOHWMMAIOT, YTO
HY>XHO M3MepsiTb, MPUYEM YTO-TO CTaTUCTUYECKU AOCToBepHoe. B crapbix npubopax cratucTvka
33[aeTCS BpEMEHEM YyCpedHEeHWs, a B COBPEMEHHbIX Npubopax 3TO pelwaeTcs yaaneHnem wu3
PacCMOTPEHNSt  C/lyYalHbIX OAMHOYHLIX BbIOpOCOB. Hanpumep, B onpeaeneHurM aMepuKaHCKOro
CTaHAapTa 3TO 3BYYMT TaK: «aMnauMTyda Hambonbluero noBTOpSOWerocs paspsaga npn HabnwoaeHun
NOCTOSIHHbIX pa3psaos». CnegoBaTeflbHO, 3TOT TEPMUH He MnpeayCMaTpUBAET aHanu3 OTAENbHbIX
Bbl6pocoB. YTOObI caenatb 3TO onpeaeneHne 6onee KOHKPETHbIM, OrPaHUYMMCH YYETOM TOMbKO Tex
4P, koTopble NOBTOPAOTCA He MeHee 10 pa3 3a cekyHay. B HaweM criyyae npu YacTtoTe MUTatoLLen
cetn B 50 repu Mbl MonyyaeM OAMH UMMYNbC He pexe, YyeM 3a 5 nepuopoB cetwn. Ons yaobcrea
Monb30BaHMs 3TOT TEPMUH ByaeM 6paTb B cneaytollen dhopmMynupoBke: uMnynsc YP 6yaem cumtatb
nepnoanMyeckn MOBTOPSIOWMMCS, eCiM YacToTa ero cnefoBaHus coctaBuT 0,2 MMnynbca Ha OAWH
nepuoa nuTarowen cetn. [anee B TekcTe napameTp OyaeT oTpaxaTbCs Kak Qmax. A5 yaobcTBa
nosib30BaHus 6yaem AenaTb 3TO OAMHAKOBO Ans Ntobor yactoTbl ceTn 50 1 60 repu.
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LIeHHOCTb 3TOro napameTpa AOCTATOMHO BbICOKA. MHOrve MeTodbl AMAarHOCTUKM 6asvpyroTcs
Ha HEM, XOTS KakK OTAENbHO B3ATbIN NapaMeTp OH CKOpee MNJIOXOM, YeM xopolumit. Mo KpaliHel Mepe,
Npy MNOCTOSIHHOM MOHWUTOPUWHIe Mo pPabounMM HanpsbkeHWeM. Mbl UMeeM MHOro 060pyaoBaHus, rae
6onblwmne (no amnnutyge) YP >XMBYT ycCnewHo rogamu, a Manble, HO C 6ONbLIOW YacToToW
NOBTOPEHMS, 03HAYAIOT pearbHyt0 Npobremy.

Kak nocuutaTb MoTepu, Bbi3BaHHble YP. 3TO MOXHO caenaTb AOCTaTOYHO MpocTo. Beab
duanyeckn npyu  KaxkAoM wuMmnynbce YP  Mbl  AOMOSIHUTENBHO BMPLICKMBAEM W3  WUCTOYHMKA
UCTILITaTENIbHOTO  HAMpPSKEHWUSI B KOHTPONIMPYEMbIM  OBBEKT  «KaXyluMncs»  3apsad.  3apsia
WHXXEKTUPYETCS MIHOBEHHO M CBSI3aH C KOHKPETHbIM HAMpPSHKEHWEM NUTAlOWEN CETU. 3HauuT,
3Heprus, KoTopasl ONOHUTENbHO BBOAWUTCS B 060pyaoBaHue (M3-3a) eanHuyHoro YP, paBHa 3apsay,
YMHOXEHHOMY Ha MrHOBEHHOE HarnpshkeHue Ha obbekTe. [Janee HyXXHO NpoCyMMUpOBaTh BCe
UMMYNbCbl U MOMYYUTb MOJSIHYIO 3Hepruto YP. ECiM MOMHYO SHEPruio MoaenvTb Ha MOSIHOe BpeMms
CYMMUPOBaHUS,, TO MOSlyYMM MOLUHOCTb YP. 3TOT napaMeTp Ha3blBaeTCs «MNOTEepU 3SHEprumM Ha
YaCTUYHbIE pa3psabl».

®dopmyna:

roe:
P — MOLWHOCTb pa3paaos, BatT,

7 — BpeMs HabnoaeHUs, CEKYHA,

m —4ncno HabnoaeHHbIX MMNYNbLCOB 3a BpeMs T, U
Q.Vi — aHeprus i-ro umnynbca

BnonHe ouyeBmpHo, 4To, 6asupysce Ha ¢a3oBOM pacnpeaeneHMn UMNynbLcoB YP, MOXHO
paccyMTaTb MMHOBEHHOE 3HAyeHue NPUIOXEHHOro HanpsbkeHus. KoHeyHo, ecnu da3oBasi NpuBs3Ka
UMMY/IbCOB BbIMOSIHEHA MPaBUIbHO W [OCTOBEPHO paccyMTaHa MOWHOCTb. OAHako COBCEM He Bce
npubopbl perncTpupytoT as3oBoe pacrnpefeneHne UMNynbCoB, a €eciM 3Ta (YHKUMS B HUX
peannsoBaHa, TO WUCMONb3yeMOE YCTPOMUCTBO KOHTposnst YP MoxeT permctpupoBaTb MMMynbcbl YP ¢
ABYX WK aaxe Tpex da3 obbekTa. Kakoe HanpshkeHue cneayeT 6paTb B TakOM Cly4vae, C Kakowm
dazbl?

[ns pelueHns 3Toro BoNpoca aMepuKaHcKui ctaHaapT no YP npeanaraer vMcrnonb3oBaTh elle
OAMH [AMAarHoCTUYEeCKUM napameTp, KOTOpbIM Yalle Bcero HasbiBaloT PDI — «Partial Discharge
Intensity». B 3TOM napameTpe BMeCTO MIHOBEHHOIO HanpshKeHWs B MOMEHT MPOXOXAEHUS UMNysbca
YP 6epeTtcst ero AeNCTBYIOLEE 3HAUYEHME, T.€. OAMHAKOBOE HaMpshKeHME AN BCEX UMMYIbCOB, @ He
nepcoHanbHoe Ans Kaxaoro. [poBoas CpaBHUTENbHbIE PacyeTbl, MOXHO Yyb6eauTbCs, YTO MTOroBOE
pasnnMune rnapamMeTpoB, pacCUMTaHHbIX B MEPBOM M BO BTOPOM ciydvasx, nexut B npeaenax 20 %.
3TOro BMOMHE AOCTaTOYHO, YTObbl KOPPEKTHO OLEHUTb YpoBeHb W CTpouTb TpeHa. Mapametp PDI
ABNSETCA OAHVMM M3 OCHOBHbIX, MCMOJIb3YeMbIX A/ OUEHKU MHTEHCMBHOCTM YP B KOHTPOIMpyeMOM
obbekTe.

Mo o6omm nony4veHHbIM napameTpam PDI 1 Qmax Npnbop «IDR-10» paccunTbiBaeT 7TpEHH Win
CKOpOCTb M3MEHEHMS (BO CKONbKO pa3 U3MeHUTCs napameTp 3a rog PDIt n Qmaxt COOTBETCTBEHHO)

27



The
CHMRUB «IDR-10» PyKkoBOACTBO MO 3KCMlyaTauum

n n3meHeHune (NpoueHT ot npeablaywero yposHs PDIj n Qmaxj). Bce 3TM napameTpbl Takxe MoryT
6bITb MCMOMb30BaHbI A5 OLEHKN COCTOSIHUS NI0BOro BbICOKOBOSIbTHOMO 060pyA0BaHus.

HekoTopble MpaKkTUYeckue CreuuanucTbl WCMOMb3YIT W Apyrve MapaMeTpbl, HO KX
npakTUyeckasl LEHHOCTb U NPUrOAHOCTb ANSt AUArHOCTMKM, MO HALUEMY MHEHMIO, CYLLECTBEHHO HUXKE.
TeM He MEHee OHM MHOTAQ A0CTATOYHO YCMELHO NPUMEHAIOTCSA Ha NPaKTUKE.

5.2. Perucrpauus 4YaCTUUYHbIX pa3psaaos
BaxxHeMwen 3ajaven AMArHOCTMKM COCTOSIHUS  M30MSUMM MO MapaMeTpaM  YacCTUYHBbIX
paspsiaoB  ABNSETCA  MNpOBeAEHME  KayeCTBEHHOM  oueHkn. OHa  uMeeT  CBOEN  Lenblo
anddepeHUMpoBaTb BO3MOXHbIA - TUN  AedekTa, BO3HMKLIEr0O B W30MsSUMKW, @ B waeane W
NOKaNIM30BaTb U MECTO €r0 BO3HMKHOBEHUS.

Bce u3BecTHble MeToAbl M CNOCO6LI AMArHOCTUKM COCTOSIHUS M30NSLUMM MOXHO O6beauHNUTb B
ABE rpynmbl.

K nepsoi rpynne OoTHOCATCS MeToAbl, 6asupyrowmecss Ha aHanM3e napaMeTpoB OTAENbHbIX
UMMYNbCOB YaCTUYHbIX PaspsiioB. B HMX aHaNM3MpYyloTC aMnIMTYAHbIE M YACTOTHbIE MapaMeTpsbl
3aperncTpMpoBaHHbIX MMMYbLCOB, @ TaKXe CBSA3WM MeXAy MMMNynbCaMu, NOCTYNaloWMMU OT YCTPOMCTB
KOHTPONSl, YCTaHOBMEHHbIX B pPa3fiMuHbIX 30HaX KOHTponupyemoro obopyaoBaHus. OCHOBHOeE
Ha3HayeHWe MEeTOAOB 3TOM rpynnbl — NOBbILWEHNE AOCTOBEPHOCTU MPOBOAMMBIX MU3MEPEHWUI 3@ CYET
6onee acheKTMBHOM OTCTPOMKM OT MOMEX.

Ko BTOpoi rpynne OTHOCATCS MeTOAbl, 6asvpyloluMecs Ha aHanuse amnauTygHoro W
aMMNANTYAHO-(a30BOr0  pacnpeaesieHnst 3aperucTpyMpoBaHHbLIX WMMYbCOB YACTUYHBIX  Pa3psiaoB.
Llenblo 3TX METOAOB SABNSETCA ONpPeAesieHMe TUMOB WUMEWMXCS AedEeKTOB M OLEHKA BIMSIHUS
AedeKTOB Ha OCTaTOYHbIA PEecypC BbICOKOBOSILTHOM M30M8UuMM. 3TO MeToabl Haubonee BbICOKOMO
YPOBHSI [AMArHOCTWMKM, OTHOCSILLMECS K 3KCMEPTHbIM CUCTEMaM, MPUMEHSIEMbIE AN MOSTyYEHMS!
KOHEYHbIX 3aK/ItOUYEHMIN O COCTOSIHUM U30NALUM.

5.2.1. AHanus napaMeTpoB HaCTUYHbIX pa3psaaoB
Mpu nomowM MeToAOB [aHHOM Trpynnbl obecneynmBaeTcs HeobxoauMMass AOCTOBEPHOCTb
NPOBEAEHUS perncTpaumMnm YacTUYHbIX paspsgoB B BbICOKOBOSILTHOM 060pyAOBaHUKM  Pas/iMyHbIX
TMNoB. Bce 3Tn MeToabl 06bIYHO peann30BaHbl Ha annapaTHOM YPOBHE, 3a50XEHbI B U3MepUTeNbHble
NpnbOpbl N3roTOBUTENSAMN TEXHUYECKMX CPEACTB.

Kak y)Xe roBOpW/IOCh BbIlIE, OT/IMYME COBPEMEHHBLIX MPUOGOPOB PErMCTPaALMM YaCTUYHBIX
pa3psgoB OT ocuminorpacdoB COCTOMT B TOM, UYTO BbIXOAHOW MHdOpMaumen npubopa sSBASETCS He
OCUMNNIONPaMMa, HYXXAALWAsCs B AOMO/IHUTENTbHOWM 3KCNEPTHOW OLEHKE, @ UToroBasi MHdopMaums o
KOMIMYECTBE WMIYNbCOB, OTBEYAIOWMX OnpeaenieHHbiM TpeboBaHMsIM. Becb npouecc oueHKM
NapaMeTpoB WMMMY/bCOB NPOMCXOAMT B NMPUOOpe B pexume peasibHoro BPpEMEHW B COOTBETCTBUU C
3a/10KEHHBIMU B TEXHUYECKYHO YacTb Npubopa anroputMamm.

Yem npubop coBpeMeHHee, TeM 6o0sbllee KOMMYECTBO [AMArHOCTUYECKMX aNiIrOPUTMOB
peannsoBaHO B €ro TEXHWYECKOM M MpOrpaMMHON 4acTu. YeM 6onblle peannsoBaHO TaKuX
anropuTMOB, 60MbLUMMKU BO3MOXHOCTSIMM 06n1aAaeT cneumnanuct. 3To No3BOSIET EMY 3aHMMATbCA He
6ECKOHEYHbIM PYTUHHBIM NPOCMATPUBAHMEM OCLIMIINOrPaMM, @ AUArHOCTUKON COCTOSIHUSI U30NaUMK B
NpsiIMOM €e MOHUMaHWK.

PaccMoTpuM Hanbonee BaxkHble CNocobbl aHaM3a NapaMeTPOB YaCTUYHbIX Pa3psaoB.
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5.2.1.1.Bbi6op AMana3oHa YacToT YaCTUYHbIX pa3psaoB

OaoHuM 13 Haubonee BaXKHbIX BOMPOCOB, BO3HMKAKOLWMIA MpU MNPOBEAEHUM ANArHOCTUKM
COCTOSIHMSI M30MSIUMKM MO YaCTWMYHbIM pa3psifaM, SIBNSIETCS BbI6OP AMana3oHa 4acToT, B KOTOPOM
npeanonaraeTcs NpoBOAWUTb M3MEPEHUS MApaMeTPOB YaCTM4UHbIX pa3psigoB. B 3Tom Bompoce B
PEKOMEHAAUMSAX PasNYHbIX (UPM, M3roTOBUTENEN AMArHOCTMYECKOro 060pyAoBaHMsl CyLIECTBYET
OYeHb LLIMPOKMIA pa3bpoc B NapaMeTpax 3TOro Auana3oHa YacToT — OT COTEH KUorepL, 1o rurarepl.

Bonpoc Bbl60pa 4YaCTOTHOro AuanasoHa HeoAHO3HayeH, B HEM €CTb HECKOJ1bKO
MPOTUBOMOJIOXHbIX aCNEKTOB, KOTOPbIE nonpo6yeM PaCCMOTPETb.

a) MapaMeTpbl «KaXkyLLErocs» YacTUUYHOro paspsaaa.

UYtobbl OTBETUTb Ha OAWH acrneKkT 3TOro BOMpoca, HeobxoAMMO BCMOMHWUTb, Kakue
3MEKTPUYECKME MapaMeTpbl Mbl U3MEPSIEM, YTO Mbl CUNTAEM «U3MEPEHHBIM YACTUYHBLIM Pa3psiAOM».
ECTecTBEHHO, UTO Mbl HE MOXEM MPOBECTU «MPSIMbIE» M3MEPEHUSI MAPaMETPOB YaCTUYHbIX PaspsiioB
B m3onsumn. CrOXXHOCTbIO SIBNSETCS TO, YTO pa3psidbl OBbIYHO MPOUCXOAAT HE TONIbKO BHYTPU
Kopnyca 060pyi0BaHNs, HO U AaXKe BHYTPY CaMOM M30nsumn. Kpome Toro, HanpshKeHusl, ¢ KOTOpPbIMM
paboTaeT KOHTpONMpyemMoe 060opyaoBaHuNe, BbIBAET HACTObKO BOMbLUMM, YTO HU O KaKMX <MPSMbIX>»
N3MEPEHMSIX O PEYN HE MOXKET ObITb.

Mocne KaXaoro YacTUYHOrO paspsaa BHYTpU 060pyAoBaHWsl M3 NMUTAKOWEN CETM MPOMCXOAUT
UMNYNbCHAs  «MoAKayka 3Heprum», HeobxoaMMmasi AN BOCCTAHOBNEHWS  pacnpefeneHus
3MIEKTPUYECKOr0 MOSsl, WCKAXXEHHOro paspsaoM. VIMEHHO 3TOT 3MeKTPUYECKUA WUMMYAbC  Mbl
PerucTpupyeM npu MOMOLUM HALIMX MEPBUYHBLIX YCTPOWCTB KOHTPOSS, YCTaHOB/IEHHbIX <«BOKPYr»
YEPHOro SiLLMKa, KOTOPbIM HaM MPEACTABSIETCS KOHTPONMpyemMoe 060pyaoBaHME.

M3 3TOro cneayer O4YeHb BaXKHOE 3ak/toueHue. Pernctpupyembliii MMNynbC «OT YacTUYHOMO
pa3psga», KOHEYHO, MUMEET CBsi3b C MapaMeTpaMy NPOM30LIEALLEro BHyTPU YaCTUYHOrO pa3psaa, HO
BO MHOrOM, MOXHO CKa3aTb, MPaKTUYECKM TMOSIHOCTbIO OH CCOPMMPOBAH 3M1EKTPOMAarHUTHLIMM
napamMeTpamMn KOHTPONIMpyeMoro obbekta. Ha napameTpbl peructpyvpyemoro npubopoM MMnysbca
OKa3blBalOT BNNSHWME MHOrMe aKTOpbl: FEOMETpUYEcKME pasMepbl 06bekTa, €ro BHYTPEHHWe
3MIEKTPOMArHUTHbIE CBSI3U, MECTO BO3HUKHOBEHUS AedekTa.

3akntoyasi 3TOT BeCbMa MOBEPXHOCTHbIM aHanM3 OCOBEHHOCTEN M3MEPEHUS YaCTUYHBIX
pa3psgoB, cneayeT ckasaTb cneaytollee. M3MepeHus B CaMOM BbICOKOYACTOTHOM AMana3oHe MMEeoT
CMbIC/T TONMbKO MNPV KOHTPOJIE «MPAMOro» 3MEKTPOMArHUTHOTO WM3JTyYEHUS HA MOACTaHUMKU MpU
nomowmn 3oHaa. [Mpu BbIGOpe 4acTOTHOMO AMana3oHa ANs MNPOBEAEHWSI W3MEPEHWUN BHYTPU
060pyaOBaHMS MPaKTUYECKU BCeraa creayeT OpPUEHTUPOBATbCA HE HA MapaMeTpbl <UCTUHHOMO
UMMynbCca», a Ha napaMeTpbl «TPaHC(HOPMUPOBAHHOIMO WMMYMbCa», PErMCTPUPYEMOrO CHapYXu
obbekTa. lNpyn 3TOM Yalle BCEro OkasblBaeTCsl, YTO CaMblii BbICOKOYACTOTHbIN UMMY/bC, BOHUKLLMIA B
cepeavHe KabenbHOM NIMHUM Ha KOHLIEBOM pasdesnike, rae Mbl 0B6bIMHO YCTaHaB/IMBAEM CBOM AaTyvK
YaCTMYHbIX pa3psaoB, OyAeT MMEeTb YacToTy He 6onee oAHOro Merarepua. AHanorMyHasi KapTuHa
MMEET MECTO BHYTPU KPYMHbIX 3/IEKTPUYECKMX MALLWH U TpaHCHOPMaTopOB.

b) CBA3b peanbHOW «30HbI YYBCTBUTENBHOCTM» MEPBUYHOIO YCTPOWCTBA KOHTPOMS YaCTUYHBIX
pasps0B C ero paboyelt YacToToN.

UYeM Bblllie YaCTOTa BbICOKOYACTOTHOMO MMMYy/bca, TEM C BOMbLUEA CKOPOCTbIO OH 3aTyXaeT B
HEOAHOPOAHOM KOMIMJIEKCHOM cpefe, B BuAE KOTOPOM YAOBHO NpeacTaBnsaTb BCE  KPYMHble
BbICOKOBO/IbTHbIE MalUMHbI U annapaTtbl. [nsi AMArHOCTUKM COCTOSIHUSI M30MSUMM MO YaCTUYHBIM
paspszaM 3TO MMeEeT O4YeHb 60JbLLIOE 3HAaYEHME.
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Ans npvMepa paccMOTPUM CTATOP KPYMHOW 3MEKTPUYECKOM MallMHbl Anst KoHTponst YP, B
KOTOPbIX Hanbonee 4acTo MCMONb3YHT BbICOKOYACTOTHbIE KOHAEHCATOPbI CBSA3W, MOAK/IOYaEMble K
BHELUHWUM KNeMMaM 0BMOTKM. ECAIM YacTUUHbIV pa3pss BO3HUKAET B6/M3M BHELLUHMX K/IIEMM OBMOTKM,
TO Npobnem C perucrpaumen umnynbca HeT. ECn e YacTUYHbIN paspsig Takon XXe MHTEHCMBHOCTY
BO3HWKHET Ha «MNPOTWUBOMOIOXHOM» YacTM OBMOTKM BOGNIM3WN HEMTPANbHOM TOYKM OBMOTKM, TO 3TOT
UMNynbC B6yAeT UMETb B 30HE HaLero AaTuMka CyLeCTBEHHO MOHWMXXEHHYI0 aMnauTyay. Kpome Toro,
YyacToTa MUMMyfbCa 3@ CYET 3aTyxaHusi BHYTPU OBMOTKM 3HAUYUTENbHO CHU3MTCA. PeanbHO 3TO
BbIpa3nUTCA B 3aTArMBaHUM nepeaHero poHTa MMNynbca. Ha npakTuke 3TO MpUBEAET K TOMY, YTO
MMMYNbCbl OT OAMHAKOBbIX YACTMYHBLIX pPaspsiioB, HO BO3HWKIUMX B PasHbIX YacTsX O6MOTKM,
npubopoM 6yaeT WHTEPNPETUPOBATLCA KaK WMMMNYNbCbl PasfIMYHONM WMHTEHCMBHOCTM CO BCEMMU
BbITEKAOLMMM OTCIOAA NOCNEACTBUSIMU.

OTctoaa cneayeT NpoCcTor AMArHOCTUYECKMI MPU3HAK, MHOMAA OKa3biBAKOLWMIACS MPaKTUYECKU
MONE3HbIM MpPU OLEHKE BEPOSITHOrO MecTa BO3HWKHOBEHWSI AedekTta B u3onsiumn. Yem 6onee
BbICOKOYACTOTHLIM SIBAISIETCA 3aperMcTpPUMpPOBaHHbIN MMMYSbC, TeM 6MXKe K NEPBUYHOMY YCTPOMCTBY
KOHTPONSI pacroniaraeTcsl 30Ha ero BO3HWKHOBEHMS. YeM Kkpyye nepegHuii GpoHT MMMy/bCca
YaCTUYHOr0 pa3psza, TEM Bbllle €ro YacToTa.

Takon  AMArHOCTMYECKMM  Noaxoa
%GD §® 6@ NPOAEMOHCTPUPOBAH Ha pUCyHKe 44. Ha HeM B
KayecTBe npuMepa npuBeaeHa KabenbHas

’ NNHWSI, B KOTOPOW YyKasaHbl TpU MecTa

Ai BO3HWKHOBEHMA YaCTU4YHbIX paspsgoB. Yem
6nmxe K NepBUYHOMY YCTPOWCTBY KOHTPOSS
BO3HMKAET YaCTUYHbIA paspsia, TEM Kpyde
nepeaHnii GpoHT pPerncTpupyeMoro MMnyJsbca.
Kpome TOro, mo mepe yaaneHus OT AaTyuka
CHMXaeTca  aMnauiTyaa  perucTtpupyeMmoro

nMnysbca.
PucyHoK 44. BnvsHme Mecta BO3HUKHOBEHMS JaHHbi  3dekT  nerko  MOXHO
4aCTMYHOrO paspsiaa Ha (opMy perncTpupyemMoro NpoBeEpUTb B npouecce nposeaeHust

“MNynbca

KannmbpoBKM  U3MEPUTENbHOW  Lenu  npu
MOMOLLM KaNMOpPOBOYHOrO reHepatopa. [N 3Toro  HeobxoAnMO  KanMOpOBOYHBIA  MMMYIbC
WHXXEKTUPOBATb MOOYEPeaAHO B Hayano OOMOTKM UM B HEWTPasibHYl0 TOYKYy OOMOTKM cTaTopa M
onpeaensTb MNpu 3TOM YyBCTBUTENIbHOCTb M3MEPUTENbHOM CXeMbl. [Py 3TOM MOXHO [0CTATOYHO
TOYHO OMpeaenUTb KOMIMYECTBEHHOE 3HadeHne KO3(@UUMEHTA 3aTyXaHUs YaCTM4YHbIX Pa3psiaoB B
obMoTKe.

MonyunB peanbHoe 3HayeHue Ko3dduUMeHTa 3aTyxaHusi UMMNYIbCOB B 0OBMOTKE, MOXHO
MPUHSATb peLleHne, AOMYCTMMA NN Takasi NMOrpeLlHOCTb M3MEPEHMST YacTUYHbIX paspaaoB (pasHuua B
aMMNnTyAax M ecTb NOrpeLHoCcTb n3mMepeHus). Ecnn pasHuua B YyBCTBUTENBHOCTU COCTaBuUT Ao 20 —
30 NpOLEHTOB, TO C TakoW MOrpPeELLUHOCTbIO, HABEPHOE, MOXHO COrNacUTbCs. ECn 4yBCTBUTENBHOCTM
6yayT pasnuMuaTbCsl B HECKOBKO pas, TO AN NPaKTUYECKUX U3MEPEHUI 3TO HeaonyCcTMMo. LieHHoCTb
TaKUX U3MEPEHUIA HEBENMKA.

Cpasy e BCTaeT BaXkHbi BOMpoc. O4eBMAHO, YTO ANS KaXAOro MEepBMYHOrO YCTPOMCTBA
KOHTPONS CyLLECTBYET 30HA YYBCTBUTENbHOCTW, B KOTOPOM €ro WCrofb30BaHWe He MpuBOAMT K
60/bLLION MOrpeLHoOCTY U3MepeHuin. KakoBbl pa3Mepbl 3TOM 30HbI? CneactBMeM 3TOro BoOMpoca
CTaHOBUTCS CNeayroLwmMii BOMPOC: €C/iM 30Ha YyBCTBUTEIBHOCTU AAHHOMO MEPBUMYHOrO YCTPOWCTBA
KOHTPONS He 3axBaTblBaeT BeCb 06bEM KOHTPOMMPYeMOro 06opyAoOBaHMSl, TO CKOSIbKO XK€ BCEro
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HY>XHO TaKnUX 0aT4MUKOB, 4yTObbI CHATb 3TO orpaHunyeHune. MNMoHATHO, YTO YEM MeHbLUEe ANS NPOBEAEHUS
M3MepeHMVI HY>XHO AaT4MKOB, TEM 3TO Ny4LLE.

Mbl MOAOLWIIM K CaMOMy Ba)KHOMY BOMPOCY: @ KaKMe Xe AaTuMKM Nydlle, Kakue WMEoT
60/IbLUYI0 30HY KOHTPOJISi YaCTUYHbIX pa3psaoB B M3onsumMmn? OTBET 34eCk NPOCT: YeM HuKe pabouast
yacToTa fJaTuMmka MNpU MNPOYMX pPaBHbIX YC/IOBUSIX, TEM LUMPE €ro «30Ha OTBETCTBEHHOCTU». B
Hanbosnbluen Mepe MHGOPMATMBHBI BbICOKOYACTOTHblIE TpaHcdopMaTopbl Toka cepum RFCT (Radio
Frequency Current Transformer), koTopble paboTaloT B AOCTaTOMHO LUMPOKOM AMana3oHe YacToT M
NO3BONAOT KOHTPONMPOBaTb YacTUYHbIE Pa3psiabl BO BCEM 06beME BbICOKOBOJIbTHOrO 060pYyAOBaHMSI.
KoHaeHcaTopbl cBsi3u Mapkun CC (Coupling Capacitors) BblaenstoT wuMmnynbcbl B 6onee
BbICOKOYACTOTHOM AManasoHe. Mo3ToMy 30Ha UX YyBCTBUMTENBHOCTM CYLLECTBEHHO MEHBLLIE.

c) CBsi3b paboyero AmanasoHa 4YacTOT WM3MEPUTESIbHOM CXEMbl PErucTpaLmu YaCTUYHbIX
pa3psoB C AMana3oHOM YacTOT aKTUBHbIX MOMEX.

BaXkHbIM napaMeTpoM, OnNpeaensitoWnM XenaTenbHbl  AMana3oH YacToT M3MepUTeNbHOM
CXEMbl, SIBNSIETCS €ro CBs3b C AManasoHOM 4acToT nomex. Haubonee onacHbiMM W TPyAHO
yCTpaHWMbIMK B TPaHCOpPMaTOpPHOM 060pyA0BaHMMN SBASKOTCS MOMEXW OT KOPOHHbIX Pa3psioB.

CyLuecTByeT HECKOMBbKO PasfiMyHbIX B3r/ISA0OB Ha YacTOTHbIA AMana3oH, B KOTOPOM BMSIHWE
KOPOHHbIX pa3psiaoB Hambonee cnnbHO. OAHM aBTOpPbI CYUTAIOT, YTO BAMSIHWE KOPOHHbLIX pa3psiaoB
MakCuMManbHO B AMana3oHe 4acToT MeHblueM, 4eM 5 Merarepu. EcTb paboTbl, B KOTOpbIX 30HA
MaKCUMasnbHbIX MOMEX onpeaeneHa B YacTOTHOM Avana3oHe oT 5 o 20 merarepu. EcTb nHdopmMaums
O TOM, YTO ANs TOro, 4Tobbl OTCTPOUTLCA OT MOMEX, HYXXHO MPOBOAWUTbL U3MEpPEHWUs B AManasoHe
yacToT, npesbiwatowem 200 Merarepu.

CunbHoe pasnuune mMexzay MHbopMaLunen pasHblX aBTOPOB, OUYEBUAHO, 0BYCNOBNEHO TEM, UTO
BCE 3T WCCNeAOBaHWS MPOBOAWAMCL AN pa3HbiX TUMOB BbICOKOBOMLTHOrO 060pyAoBaHus. He
CYLLECTBYET OAMHAKOBbLIX PEKOMEHAaUWi. B KaaoM KOHKPETHOM ciyyae HeobXxoauMO MpPOBOAUTbL
crneumanbHble  UCCNeaoBaHWsl, 4YTOObl BbISIBUTb MH(OPMATUBHYIO YacTOTHYKD 30HY, B KOTOPOM
MPUCYTCTBYIOT YaCTUYHbIE pa3psabl, @ BAUSHUE NOMEX MUHUMAIBHO.

Ha ocHOBaHWWM BCEro BbLIWEN3NIOXXEHHOIO, YYMTbIBAs HaauuMe B Hawux npubopax OyeHb
3(pheKTUBHBIX CPECTB OTCTPOMKN OT MOMEX, OblNO MPUHATO OJHO3HAYHOE pPEeLlEHME MO YacTOTHOMY
AmanasoHy Hawmux npubopos. Bce mpubopbl perncTpaunm YacTuyHbIX paspsiaoB, U3roTaBIMBaEMble
Hawen dupmMoi, Hanbonee XOpOLLIO PErMCTPUPYIOT UMMYNbCbI C YacToTon oT 1 o 10 merarepu. YyTb
C MeHbLUEA YyBCTBUTENIbHOCTBIO OHWM PErUCTPUPYIOT MMMNYyNbChbl C YacToToi oT 0,5 ao 20 Merarepu.
310 obecneymMBaeT HaM MaKCMMaibHO 6ONbLUYD 30HY YYBCTBMTEIHOCTU MNEPBUYHBLIX YCTPOWCTB
KOHTPOJSISl, OXBaTbIBAOLLYIO NMPAKTUYECKN BECH KOHTPONMPYEMbI 06bekT. A 3(pheEKTUBHbIE CPeaCTBa
OTCTPOMKM OT MOMeX [JalT BO3MOXHOCTb MOMy4YaTb MTOroBble pe3ynbTaTbl C  XOPOLUEW
[IOCTOBEPHOCTLIO.

5.2.1.2.CpaBHEHME MMMNY/IbCOB YAaCTUYHbIX pa3psaoB Mo aMnanTyae

OOMH M TOT e WUMMyNbC OT YaCTMYHOrO paspsiia, BO3HMKLIErO BHYTPU KOHTPOMPYEMOrO
060pya0BaHMs, MOXKET 6biTb 3apErMCTPUPOBAH HECKOSIbKMMM AaTUMKaMU, YCTAHOBMEHHLIMU B Pa3HbIX
Toukax. Hanpumep, paspsaa B BbICOKOBOILTHOM 06MOTKe asbl «A» CUNOBOro TpaHccdhopMaTopa 6byaet
3apEerMcTpupoBaH BCEMW TPeEMSi YCTPOMCTBAMWM MpUCOeAMHEHUS Mapku DB, yCTAQHOB/IEHHbIMM Ha
M3MEPUTENBHOM BbIBOE BbICOKOBO/ILTHOMO BBOAQ TpaHchopMaTopa. IJTOT e curHan 6yaet
3aperMcTpupoBaH YCTPOWCTBAMM KOHTPONS, MOAKIIOYEHHbIMM K 06MoTKe CH nam HH.
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OTU CUrHanbl, 3aPErucTpUpPOBaHHbIE HECKOSIbKUMM YCTPOWCTBAaMM KOHTPOSISS OT OAHOMO
MMMy/bCa YaCTUYHOrO paspsda, 6yayT MMETb HEKOTOpble OT/IMYMSA. B OCHOBHOM 3Tu oTnnums byayT
3aK/toyaThCa B ABYX NapaMeTpax. Bo-nepsbix, curHanbl 6yayT MMETb pasHylo amMnauTyay, T. K. npu
nepeHaBoake B coceaHue asbl CUrHan ocnabuTbcsl. Bo-BTOpPbIX, pa3HbIMM YCTPOMCTBaMM KOHTPOSS
CUrHan 3aperncTpupyeTcs CO CABUIOM BO BPEMEHW. OTO OOBSICHAETCS pas/IMYMEM BO BPEMEHMU
ABWXEHUS UMMNyNbCa OT MeCTa BO3HMKHOBEHMS fAedeKkTa A0 MecTa YCTAHOBKM MEPBUYHOrO
YCTPOWCTBa KOHTPOSS. 3Ta pa3HULIA MOXKET COCTABNATb AECATKM HAHOCEKYHA.

PaccMOTpUM 0COBEHHOCTM MCMOMb30BaHMS B MpPaKTMKE pasvyuvMii  aMnauTyd CUrHasnos,
BO3HMKILMX OT OJIHOrO YaCTUYHOrO paspsaa, HO 3apernmcTpUMPOBAHHBLIX MEPBUYHBIMU YCTPOMCTBAMU
KOHTPOJISl, YCTAHOBMEHHbIMM B Pa3HblX MeCTax KOHTponnpyemoro obopyaosaHus. Mpu 3ToM ewle pa3
HaMOMHWUM, YTO aHanM3 TakuMX OCOBEHHOCTEN CUrHANOB [JO/MKEH NPOBOAWUTLCS B Npubope Ha
annapaTHOM YPOBHE B peXuMe peanibHOro BPEMEHM.

OyeBMAHO, YTO NpK NepeHaBoake curHana (C oaHou dasbl TpaHcchopMaTopa Ha Apyryto ¢asy,
C OOHOW ceKumMnM OBMOTKM Ha [Apyrylo, C OOHON KabenbHOM NMHMM Ha ApPYryro) amnauTyaa
HaBEAEHHOrO CUrHafa MeHblue aMnauTydbl MEPBMYHOrO CUrHana. dTO SABMASETCS CaMblM BaXHbIM
aMMIMTYAHbIM MPU3HAKOM YacTUYHOro paspsiia Mpu MHOFOKaHaNbHOM perucTpaumu, npyu fomMoLum
KOTOPOro MOXHO YTOYHWUTb, @ MHOTAA M yKa3aTb TOYHO MECTO BO3HUKHOBEHMS AedeKTa B U30MSILMN.

MPUMEHUTENBHO K MHOFOKAHaNbHOM PerMcTpaumMm CUrHaNoB YaCTUYHbLIX pa3psaoB, Koraa Ha
KOHTPO/IMPYEMOM  0ObEKTe  YCTaHaBNMBAETCA HECKOSIbKO  MEPBUYHLIX  YCTPOMCTB  KOHTPONS,
HeobxoaMMo onpeaensTb KO3(MdUUMEHTbI MEPEHABOAKU CUIHaNa M3 OAHOM TOYKM B KaXabiM
N3MEpPUTESbHBIN KaHas. DKCNepMMeHTanbHO onpeaensiemMble Ko3phuumMeHTbl NepeHaBoaKN C KaHana
Ha KaHan npolie BCero NpeacTtaBnsaTb B BUAE MaTpuubl nepeHaBoaku. Mpu nomoLm 3ToM MaTpuubl
NpOU3BOAUTCS BbISIBIEHME MeCTa BO3HMKHOBEHWS AedekTa. 3anosiHeHue MaTpuvu NepeHaBoOAKu B
npoLecce NpPoBeAeHUs KanMBPOBKM BXOAHbIX LieNen C UCNonb30BaHNEM KanMbpOBOYHOMO reHepaTopa
npeaycMoTpeHo B npubope «IDR-10» B aBTOMATU3NPOBAHHOM peXxuMme.

B pe3ynbTaTe WCMoMb30BaHWSI MaTpuL NEPEHaBOAKM, CPaBHMBAsi aMMMTyAbl UMMYNbCOB C
Pa3NINYHbIX YCTPOMCTB KOHTPOJA, MOMb30BATENb MOXKET 60/1€€ TOUYHO BbISIBNATL MECTO PACMONOKEHMUS
aedekTa U30MsUMn B KOHTPOIMPYEMOM 060pyA0BaHUN.

5.2.1.3. OueHKa B3aMMHOro BPEMEHU NPUX0aa UMMYNbCOBZ

MNpuMeHeHne paHHOro Metoda 6asvpyerca Ha MNpPOCTOM (DM3MYECKOM SIBMIEHUN — y4yeTe
KOHEYHOro  3HayeHusl CKOpPOCTM  ABWMXKEHMS  BOMHbI  (3N1EKTPOMArHUTHOMO  MOMS)  BHYTpU
KOHTpONMpyemMoro obbekTa.

C yuyeToM TOro, 4TO AM3NEKTPUYECKass MPOHULAEMOCTb Cpefbl BHYTPU KOHTPONIMPYEMOro
06bEKTa OT/IMYAETCA OT ANSNIEKTPUYECKON NMPOHULIREMOCTU BakyyMa (BO3ayxa), CKOPOCTb ABUXXEHUS
BOSHbI B 06beKkTe Bceraa 6yaeT MeHblue CKOPOCTU ABUXEHWUSI BOSHbI B Bakyyme. B cpegHeM MOXHO
CUMTaTb, YTO CKOPOCTb ABMXEHMS BOJSIHbI B 0bbekTe coctasnset 0,55 — 0,65 oT ckopoCcTu BOMHbI B
BakyyMe. OTctoga cneayet, YTO OAUH METP PacCTOsIHMA BHYTpU 06bekTa BOHA 3N1EKTPOMarHUTHOIO
nonsi npeoaoneBaeT 3a 6 — 7 HAHOCEKYHA.

[JaHHbIA MeToA NOKanM3auuMM MecTa BO3HMKHOBEHUS fedekTa B M30M8UMM  0COBEHHO
3(hEKTUBEH NPU ANArHOCTMKE COCTOSIHMS U30NSUMM KabenbHbIX NMHUA M KPY. [laHHble 06beKTbI
MMEIOT  3HAUMTENIbHble JIMHEWHblE rabapwTbl, BHYTPU KOTOPbIX MOXHO KOHTPOSIMPOBaTb
Pa3HOBPEMEHHOCTb NPUX0Aa UMMNYJbCa K Pa3fiMyHbIM YCTPONCTBAM KOHTPONS.

7 3T10T anroput™ B npubope IDR-10 He peann3oBaH
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Mpy WMCMONb30BAHUM OQHHOTO METOAA HEOo6XOAMMO MOMHWUTb, YTO ASIMHA COEAUHUTENbHBIX
JIMHWIA OT NEPBUYHBIX YCTPOWCTB KOHTPOS A0 M3MEpUTENLHOrO Npubopa AoMXHa 6biTb OANHAKOBOM.
3T0 aBTOMATMYECKN CIeayeT U3 TOro, YTO U B 3TUX COEAMHUTENbHbLIX KAabensax Mbl UIMEEM TaKYIO Xe
CKOPOCTb ABMXXEHMSI BOJHbI N1EKTPOMArHUTHOIO Mosis.

He nuweH npakTUYecKoro CMbICNia BapMaHT CO3A4aHUSt U3MEPUTENIbHOM CXEMbl, B KOTOPOW
AJIMHA U3MepUTENbHbIX Kabenen OT pasHbiX AaTYMKOB MOXKET CreuunanbHO BblbuMpaTbCs He
OAMHaKoBOW. [lpM 3TOM MOXHO CO34aTb TakMe YC/IoBWMS, Koraa npubop 6yaeT cpaBHMBATb He
«MpsAMOe» BPEMSi MeXay MpWXOAOM MMMYNbCOB OT AATYMKOB, @ «OTHOCUTENIbHOE» BpEeMsi, Koraa B
anropuTM onpeaeneHns BpEMEHN npuxoda UMNYnbCoB ByAET BBeAeHA 3aepXKKa. YMeHbluash AnnHY
kabensa OT 0OAHOrO WM APYroro JatyvMka, MOXHO [0OUTbCS 3a4epXXKM BO BpPEMEHM Npuxoda
MMMYNbCOB CO 3HAKOM MJIHOC UM MUHYC.

5.2.1.4. CpaBHEeHVe MMNYNbCOB MO NOASPHOCTUS

Mcnonb3oBaHne MeToaa «pas3bopku» MMMYSIbCOB HA «MOJME3HbIE» U «LWYMOBbIE» NMPY NOMOLLK
CpaBHEHWSI MONSPHOCTU SABNSIETCS AOCTAaTOYHO PacrnpoCcTpaHeHHbIM. CaMoe rnaBHOE, YTO HYXHO
MOHUMaTb MpWU 3TOM, 4YTO U3MUeckass MoAeslb MPUUMH BO3HWKHOBEHMUS PasHULbI B MOMSPHOCTM
MMMYNbCOB OT Pa3HbIX YCTPOMCTB KOHTPO/S AO/MKHA OblTb AOCTAaTOYHO 060CHOBaHa. Henb3si mpocTo
MCNonb30BaTb (PaKT, YTO MONSIPHOCTb Y CUIHaNa M MOMEXM OKa3aNMCb PasfinyHbl, 3TO HE AO/MKHO
OblTb NPUYMHON NPUMEHEHUS MeToaa. HeobxoanMMo MoHMMaTb, YTO 3TO COOTBETCTBYET (DU3NYECKON
KapTWUHe pacrnpoCTpaHEHNS UMMYIbCOB BHYTPWU KOHTPOMPYEMOro obbekTa.

5.2.2. OyeHKa COCTOSIHMA U ANArHOCTUKa AedeKToB U30J1I4MMN NOo pacrnpeaesieHuro
MUMNYJIbCOB YaCTUUYHbIX pa3psaaos
B aTOM pa3gene Mbl nonpobyeM paccMOTpeTb ABa OCHOBHbIX cnocoba, Hambonee 4vacTo
NCNONb3YeMbIX HA TMpaKTUKe AMs OUEHKW CTerneHu BIUSHUS 3aperncTpupoBaHHbIX YaCTUYHBIX
paspsioB  Ha HaAeXHylo W 6e3aBapuiHyl0 paboTy  KOHTPOSIMPYEMOrO  BbICOKOBOJSIbTHOrO
obopyaoBaHusi.

Ha3HaueHne 3TUX [ABYX AMArHOCTUYECKMX MEeTOAO0B pasniMyHo. Ha OocHOoBaHuKM aHanmsa
aMnNAnTyaHO-(a3oBoro pacnpeaeneHnss UMMNynNbCoB YaCTUYHbIX Pa3psaoB 4valle BCero yaaeTcs
AnddepeHuMpoBaTb TUMN AedeKkTa, MMEIOLWerocs B M30M8uMyM  BbICOKOBOSILTHOrO 060pyAoBaHus.
Takasi uHdopmauus nntoc noapobHas MHbOpMaLUMS 0 BHYTPEHHEN KOHCTPYKUMM U30MSILUK B AAHHOM
060pya0BaHMN OKa3bIBAETCS OYEHb MOME3HOM A1 OLEHKM OMacHOCTU OBHapy>XeHHOro aedekTa.

Mpu noMolWM aHanusa TeHAEHUMA B W3MEHEHUW 3aperncTPUMPOBAHHOM WHTEHCUBHOCTU
NPOSIBNEHMSI YACTUYHBLIX PaspsaoB B M301SUMM  OBbIYHO OLIEHMBAETCS COCTOsIHME AedeKTa.
MPUHMMAETCS OYEHb BaXXHOE pelleHue, SBRsSieTC] M AedekT CTauMOHapHbIM WK XKe
pasBuBalOLWMMCA. Hanbonee onacHbiMM SIBNSIIOTCA AedeKTbl pasBMBAIOLLIMECH, KOrAa 30HA WM
MHTEHCMBHOCTb AedeKTa MOCTENEHHO YBENMUMBAETCA. HanmumMe nonoXWUTENbHOrO TpeHaa B
MHTEHCUBHOCTM YaCTUYHBIX Pa3psioB SABNSETCS Havbonee onacHbIM MPU3HAKOM pa3BUTUS AedekToB
B M30NSLMN.

3Tn oba MeToaa SABNAOTCA B3aMMOAOMONHSAOWMMA. BbiBOABI OAHOrO METOAA MO3BONSAIOT
paclWMpnUTL UM Xe, HaobopoT, AnddepeHUMPOoBaTb 3aK/OYEHNS, NOMyYEHHbIE C MUCMOMb30BaHNEM
ApYroro Metoaa.

8 3701 anroput™ B npnbope IDR-10 He peann3oBaH
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5.2.2.1. AHanu3 aMmnanTyaHo-ha3oBoro pacnpeaeneHnus UMnyasLcoB B
BbICOKOBOJIbTHOM 060pYyA0BaHUN — OCHOBA A1 onpeaeneHus tuna
agedexkTa B n3onaumm

Ansa aHanu3a AedekToB B U30MALMM MOXKHO MCMOMb30BaTbh HECKOIbKO TUMOB «rpadnyeckoros
NpeacTaBeHns pacnpeaeneHnst 3aperncTpupoBaHHbIX UMMYbCOB YacTUYHbIX pa3psaaoB. Pasnuuatot
ABa Haubonee 4acTo MNPUMEHSIEMbIX Ha MPAKTUKE pacnpeaeneHus: amrnanTyaHO-4acToTHoe® U
aMnnuTyaHo-dasoBoe!’ pacnpeaeneHne MMNYIbCOB YaCTUYHbIX Pa3psiaoB.

PaccMOTpPEHMEe HAaYHEM C aMIJIMTYAHO-YaCTOTHOrO pacnpeaeneHnst UMMy bCOoB.

Mo cBoeMy NepBMYHOMY OMpeneneHuno
N § aMMINTYAHO-4aCTOTHOE pacnpeneneHue
@ BbICOKOYACTOTHbIX NUMNY/bCOB OO/KHO
NnokasbiBaTb, KakKoe KOMIMYECTBO WMIY/bCOB
AaHHOM aMnnuTyabl 6bII0 3aperncTpupoBaHo
@ B npouecce nposeaeHus N3MepeHUii
YacTU4YHbIX  paspsagoB.  [pumep  Takoro
aMNNUTYAHO-YaCTOTHOMO pacnpegeneHus

T =QnK MMMySbCOB MpUBEAEH Ha pucyHke 45. Mo
FOPU30HTaNbHOW OCU  rpacmka  OT/IOXEHDI
PucyHok 45. AMNAMTYygHO-4acTOTHOE pacrnpeaeneHune 3Ha4eHusa KaXyLLINXcA 3apsaoBs
MMNYyNbCOB HacCTUYHbLIX pa3psifos 3aperucTpmMpoBaHHbIX UMNybLCOB (W

aMNAUTYAbl UMNYNbCOB B MUMNNBONbTAX), @ No
BEPTUKANIbHON OCK OT/IOKEHbI KOIMYECTBO UMMY/bCOB.

HeobxoaMMO 0O4YeHb XOpOWO MOHMMAaTb Cleaylowy O0COBEHHOCTb MPUHSTON  34echb
TepMUHONOrMKN. Hanuume B 3TOM HaMMEHOBaHWM rpaduka TepMUHa «4aCTOTHOE pacrpeaeneHue»
HUWKaK He CBS3aHO C YacCTOTHbIMW CBOMCTBAMW 3apervcTpvpoBaHHbIX CaMUX MMMY/bCOB YaCTUYHbBIX
pa3psgoB. OTO HMKAK He CBSI3aHO HW C KPYTM3HOM nepeaHero (poHTa peanbHOro MMMNysbca
YaCTMYHOro pa3psaa, HU C AIMTENBHOCTBIO 3TOr0 MMMYsbCa. TEPMUH «YACTOTHOE pacnpeaeneHme»
MCMONb3yeTCsl 3[eCb Kak MapaMeTp, MOKa3blBalOWMIA HEKOTOPYHD KOMIMYECTBEHHYID CTOPOHY
pe3ynbTaToB, @ MMEHHO KOMIMYECTBO MMMY/IbCOB YAaCTUYHbLIX pa3psaos. B AaHHOM KOHKPETHOM cny4yae
30eCb Ha [MPWBEAEHHOM HA PUCYHKE  aMMIMTYAHO-YaCTOTHOM rpaduke paccMaTpuBaeTcs
pacripefeneHue UMMybLCoB, CrpynnMPOBaHHLIX MO NPUHUMIY paBEHCTBa aMnAUTYA.

Ha 3TOM pucyHKe mMoKa3aHbl [Ba HECKONbKO pasfuyalowmxca rpaduka. papuk 1
COOTBETCTBYET MHTErpasibHOMY pacnpeaeneHnio MMNynbCoB YaCTUYHbIX pa3psiaos, KOrAa NpoucxoanT
CYMMUPOBAHME UMIMYNbCOB MO Mepe YBENNYEeHUs NMOPOroBOro 3HayeHns amnnautyabl. Camyio Manyto
aMNANTYZy «Npeoaonenn» BCce 3aperncTpupoBaHHble Npubopom nMnynbebl. B npaBor Yactu rpadvka
HaxoAsTCs TOJIbKO T€ WMMMYJbCbl, KOTOpble UMEKT Haubosbllyld amMnavTydy, Npeofoneny TOSbKO
camble 6osbLIMe MO aMnIMTyae Noporu.

pacdmk 2 COOTBETCTBYET ApyroMy aAuddepeHuManbHOMY MpeacTaBieHno pacrnpefeneHus
MMNYNbCOB YaCTUYHbIX paspsiaoB. Ha HeM KaxaoMy 3HAYeHuo amnauTyfbl COOTBETCTBYET
3aperucTpMpoBaHHOE KOMMYECTBO TOMbKO TeX WMMYfbCOB, KOTOpble WMENU COOTBETCTBYHOLLYIO
noporosyto (nNac-MuHyc) amnnutyay. Oba rpaduka AOCTaTOMHO 4acTO MCNOMb3YIOTCA B MpaKTUKe
aHanu3a, AN HEeKOTOpbIX 3a4ay AMArHOCTUKW MNpearnoyvTUTENIbHEE WHTErpanbHoe npeacTasfieHue
pacrnpefeneHus UMMNynbCoB, Ana apyrux — anddepeHumansHoe.

bonee uWHdOpMaTMBHLIM ABNSETCH aMnanTyaHO-da3oBoe (4acTOTHOE) nNpeacTaBlieHne
pacrpefeneHnst MMMynbCoB YacTUYHLIX pa3psagos. [puMep Takoro pacrnpefeneHusl MokasaH Ha
pucyHke 46.

B NO «CKW» aMnnnMTyaHO-4acTOTHOE pacnpeaeneHune Ha3saHo «PHD»
10 B MO «CKW» amnnnuTyaHo-ha3oBoe pacrnpeaeneHne HassaHo «MaTtpuusl YPs»
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Ha TakoM rpacuke
noKa3sblBaeTcs pacrnpegeneHue
UMMyNbCOB N0 amMnAnTyae, hasoBoMy
Yrly HanpshKeHns nuTatolen ceTn u
KONMYecTBy  MMMyNnbCOB.  Takoe
T pacripeaeneHue NOSTHOCTbIO
/ OMUCbIBAETCS MaTpuLUEN, B KOTOpOWU
// €CTb CTPOKM, pasnuyarowmecs no

/ amMnAunTyae, cTon6upl,
/ COOTBETCTBYIOWIME  OnpeaesieHHbIM
P ¢azoBbIM 30HaM nuTaroLLero

T777 2 | manpskermss (ot 0 pgo 360
«3NeKTpu4ecknx»  rpagycos). B
KaXaou auelike MaTpuubl  CTOMT
4YMCNO, KONMYECTBEHHO MOKa3blBaloWee, CKOMbKO WMIMYNbCOB YaCTUYHBIX Pa3psaoB C  TaKMMU
napameTpamu 6b110 3apernctpupoBaHo. CrOBO «4acTOTHOE» B HAaMMEHOBaHUW TakKuX Auarpamm
4acTo OMnycKatoT, Ha3blBasi UX NPOCTO aMMIMTYAHO-(a30BbIMM AnarpamMMamMu.

BaXkHbIM ABNSIETCS BOMPOC, MOYEMY 4YacTU4YHbIE pa3psiabl BO3HWKAIOT B 30HE HapacTaHusi
HaMNpPSHKEHUSI MUTAKOWEN CETU U MPaKTUYECKM MOSIHOCTbIO OTCYTCTBYHOT B 30HE, A€ HarnpsikeHue
OTHOCUTENbHO  aMMIMTYAHOr0  3HayeHust
HV yMeHblUaeTcd. Ha pucyHke 47 npueegeHa

PucyHok 46. MpuMep pacnpeaeneHns UMMynbCOB YacTUYHbIX

C1 L nHdopMaums, Npu MOMOLM KOTOPOM Mbl

=) Cd T nonbiTaeMcsd  XoTa  6bl  MOBEPXHOCTHO

A Co2 1 npoaHanusnMpoBaTb 3To CNOXHOe
% (pusnyeckoe sBneHue.

Ha pucyHke cnpaBa BBepXxy YC/IOBHO
nokasaH C/IoM BbICOKOBOJSIbTHOM M30M15LMKN C
nedeKToM Tuna «ra3oBoe BKJIOYEHUE» B
cepeanHe. PsgoMm ¢ pedekToM MokasaHa
yC/lOBHas cxeMma 3aMeLleHuns cnos
N30M19UMK, COCTOSILLAs M3 Tpex 30H, Kaxaast
M3 KOTOPbIX MpeAcTaBfieHa Ha CxeMme
3aMmelleHunst B Buae OTAENbHOro
KoHaeHcaTopa. KoHpgeHcaTtopel C1 wn C2
MOKa3blBalOT y4aCTKM HOpManbHOW m3onsumm, a koHaeHcatop Cd mopenvpyeT aedekT B M3015umm.
Ha rpadwvke cneeBa BHM3Yy MOKasaHa CMHycomaa NUTAKOWErO HanpsbkeHus. Ha 3ToM xe rpadwvke
NOKa3aHO M3MEHEHMEe HanpsKeHus Ha 30He aedekTa B (PyHKUMM BPEMEHW M YaCTU4HbIE pa3psabl,
KOTOpble BO3HMKAIOT B 3TOW 30HeE.

Mpy pocTe MPUNOXKEHHOIO K M30MSUMW HanpsKeHUs MO CXeMe 3aMelleHns U30nsumnm
HauMHaeT npoTekaTb TOK, MPOMOPLMOHANbHBIN MFHOBEHHOMY 3HAUYEHWUID WM CKOPOCTM W3MEHEHUS
nUTaloLWero HanpshkeHus. Ha KakaoM KOHAEeHCATope CXeMbl 3aMeLleHUsl HaunHaeT Bo3pacTaTb
HanpshKeHWe, CyMMa HanpsKeHW Ha TpeX KOHAEHcAaTopax BCEraa PaBHAETCA MPUIOXKEHHOMY
HanpsHKeHMIO.

Mpy BO3pacTaHWM HamMpPsHXKEHWS Ha ra3oBOM (BO3AYLUHOM) BK/IHOYEHMM A0 NPOBOMHOMO
3HauyeHus (bonee 3 kB / MM ana BO3A4yxa) BO3HWMKAKOT 4YacTU4Hble paspagbl. B pesynbrate
BO3AENCTBUSI KaXKAOro YaCTUYHOro pa3psga NageHue HanpskeHns Ha 30He aedeKTa YMeHbLIMTCS, a
HanpshkeHne Ha koHaeHcaTopax C1 n C2 Bo3pacTaeT. MOCKONbKY HaMpshkeHue nuTatolen cetu elle
pacTeT, TO HanpsbkeHne Ha aedekTe onaTb nogpacTaeT A0 NPOobOMHOro HanmpskeHwusi. MpoucxoanT
HOBbIN pa3psig, M ONSTb 3TO MPUBOAUT K POCTY HaNPSKEHUS HAa ydacTKax 6e3aedekTHON n3onsauuu.

PucyHok 47. PacnpeneneHme HanpsikKeHHOCTU Nons B
30He aedekTa U30n5Umm
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HacTynaeT Takon MOMEHT BPEMEHW, KOrZa NUTAtoLLEee HanpsKeHWe eLle pacTeT, HO NMOCKOJIbKY
OHO MPaKTMYECKM MOSHOCTbIO COCPEAOTaYMBaAETCA Ha y4vaCTKaxX MCMpaBHOM M30MSILMM, HanpshKeHue
Ha 30He AedekTa He MOXET BblpacTu A0 NPOBOMHOro 3HauYeHUs. MIHTEHCMBHOCTb pa3psfoB NafaeT, U
61m13ko k 90 rpagycam paspsiabl NPeKpaLLarTCs NOIHOCTbIO.

Ha yuyacTke CHWXEHWS MNWTAOLWEro Hamps>KEHUs OT aMMIUTYAHOrO 3HAYeHust A0 Hynst
YaCTWUYHbBIX Pa3psiA0B B 30HE AedekTa He MPOUCXOANT, T. K. UMEET MECTO CHWXXEHME HamnpshKeHUs Ha
BCEX TPeX KOHAEHCaTopaX CXeMbl 3aMelleHusl. HanpskeHne Ha 30He AedeKTa Tak e YMeHbLUaeTcs.
Mpeanocbinok Anst BO3HUKHOBEHWNS YaCTUYHBIX pa3psaoB OT AedeKTOB BHYTPY U30NSLUMN HET.

B MOMeHT nepexoza MUTAlOLLEr0 HaMpPSKEHWUSI Yepe3 HyMEBYI JIMHMIO HamnpshKEHWE Ha 30He
pecdekTa He paBHSIETCS Hynto. OHO MMEET Kakoe-TO OCTaTOYHOE 3HayeHMe C MOMSIPHOCTbIO, KOTopast
COOTBETCTBYET pacnpeaesieHNI0  HAMPSXKEHHOCTM  3MIEKTPUYECKOro MOMsS B MPeALWECTBYHOLWYHO
NONYBOJSIHY NWUTAKOWEro HanpskeHusl. HeobxoamMMo, 4Tobbl HanpsKeHWe NUTaloWen CeTh, KOTOpoe
yXe WMeeT B [AaHHbli MOMEHT MNPOTMBOMOMIOXKHYK MOMASPHOCTb, CMOMI0  CKOMMEHCMpPOBaTb
OCTaTOYHbIM 3apaa Ha 30He AedekTa. B ntore 3To npuBeaeT K HEKOTOPOMY (ha30BOMY 3ana3ablBaHUIO
MMMY/IbCOB OTHOCUTENIbHO TOYKM NMEpPEXosa HamnpsbKeHNS Yepes HoJb.

Ha pucyHke 48 npuBeaeH cnyyan
HY Hanuuna Tpex AedekToB B M3015uuu,
1 1 1 PacrofOXeHHbIX [0CTAaTOUHO  BAIN3KO
-1 -1 -1 Apyr  OoT  ppyra, nnu cnydan
D1 D2 pacnpeaeneHHoro fedekta. Mpu 3TOM
obLwas aneKTpuyeckas cxeMa
Cot= Coe=—F( Cos— 3aMelLeHmns 30HbI nedekTa,
2 npMBeAEHHass  cnpaBa,  CTaHOBUTCS
6onee CNOXXHOM. MosiBnsitoTCA
T :f ﬁ: FOPU3OHTaNbHbIE ~ €MKOCTHble  CBSI31
7 v N v MeXAy NOKanbHbIMU 30HaMK AedeKToB,
00yCnoBeHHble B3aWMHbLIM  BAINSIHUEM
PUCyHOK 48. CxeMa 3aMelLLieHIsi CIOKHOro, MHOXeCTBeHHoro | AEMEKTOB Apyr Ha apyra. lMpu Hannuuumn
Mnn pacnpeaeneHHoro ,qeq)eKTa n3onauum HECKOJIbKNX ,D,e(beKTHbIX 30H
BO3HWKHOBEHME 4aCTU4YHOrO paspsifa B
OfHON AedeKTHOW 30He NpPaKTUYecKU BcCeraa NPUBOAUT K MnepepacrnpeaeneHnio Hanpsi)KEHHOCTEN
3NEKTPUYECKOro Mosi BOKPYr APYrnX 30H AedeKTOB, pacrofioXXeHHbIX Hedaneko Apyr OT Apyra. 310
co3gaeT elle bonee CNOXHYIO KapTUHY pacnpeaeneHns 3neKTPOMarHUTHOMO NoMs M, Kak CreacTBue,
CNOXHYIO KapTWHY BO3HMKHOBEHMSI pas3psfaoB. AHanv3 (a3oBOro pacrnpeaeneHns YacTUYHbIX
pa3psoB, UMELWNIA Liefblo BbiSIBNEHWE TUMA M MecTa BO3HMKHOBEHMS AedekTa B 3aBUCMMOCTU OT
TMNA W pacnpegeneHns pedekta, $as3oBoro yrna WM amnauTyabl MPUIOXKEHHOMO HampshKeHUs!
nuTatoLwen ceTn, CTaHOBUTCS Bonee CNOXHbIM.

Mpn HeO6XOANMOCTM MOXHO MPOaHaNM3npoBaTh BNSIHUE AedEKTHbIX 30H ApYr Ha Apyra, YTo
[ACT BO3MOXHOCTb OLEHWUTb OCOBEHHOCTM BO3HWKHOBEHWUS Ae(hEeKTOB B M30MAUMM  Pas3fIMYyHOro
obopyzoBaHus. Mpu 3TOM creayeT NpUHUMMaTb BO BHMMaHME OCOBEHHOCTWU MCMONHEHUS U30MSLMN.
Hanpumep, BO3HWKHOBEHME AedeKToB B 30HE BbiXxoJa N060BLIX YacTerd U3 nakeTa cratopa (npu
NOKanbHOM pacnpeaeneHnn AedeKToB) OTAMYAETCS OT (U3MYECKON KapTUHbI MHOXECTBEHHbIX
AeheKTOB B MPOTSHKEHHOM KabenbHOM nuMHMM (B CiydYae pacrnpeaeneHHoM 30Hbl AedeKkToB B
n3onauun).
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oy, Takow e «MpUKUAOYHBIN» aHanM3 MOXeT
10 A(+) <A(-) 6biTb MUCMOMb30BaH MPUMEHUTENBHO K PUCYHKY
2 2: A(+)=A() 49, npuseaeHHOMY HWxe. Ha HeM aHanusupyeTcs
BNMSIHWE MeCTa BO3HUKHOBEHWS aedeKTa BHYyTpM
n3onsaummn 6amxe K 3eMNSHOMY 3M1EKTPOAY MM K
BbICOKOBO/IbTHOMY Ha COOTHOLUEHWE aMnanTyA
\ MOMOXMTENBHBIX W OTPULATENBHbLIX MMMYNbCOB
YaCTUYHbIX pa3psaoB. B cooTBETCTBUM C HaLMM
A(+) t-A-——--N--- aHanM3oM, CMelleHMe MecCTa BO3HMKHOBEHMS
pecekTa BHYTPU M30MSUMM SKBUBANEHTHO ANst

- CXeMbl 3aMelleHuUss Ha pUCyHKe 47 WU3MEHEHWUIo
F_J_I COOTHOWeEHUs BennumMH emkocteh Cl m C2. B
© pe3ynbTaTe W3MEHSIETCA COOTHOLLUEHME MexXAay
aMMNITYAaMM NONOXKUTENBHBLIX U OTpUUATENbHbIX

N3onauusa
@]

PucyHok 49. BausiHue MecTa BO3HUKHOBEHMS HaCTU4YHbIX Pa3psiaoB.
aedekTa B M3018UMM HA aMMIUTYAHO-4aCTOTHOE Ans npumepa BO3MOXHOCTEMN

pacnpeaeneHme nMnysibCoB YaCTU4HbIX pa3psaoB NpaKTU4ecKoro NPYMEHEHUS aMNnTyaHO-

(azoBbIX AnarpamMm B obLleM BuAE PacCMOTPUM
BfIMSIHWE MeCTa BO3HUKHOBEHWS AedekTa B U30M5UMM BbICOKOBONLTHOrO 060pyAoBaHWs Ha BWA
aMMAUTYaHO-(a30BOr0  pacrnpeaeneHnss  MMNyAbCOB  YacTUYHbIX  pa3psaoB.  [ns  Gonblien
HarnNsa4HOCTU NPOUNNKOCTPUPYEM 3TOT aHaNN3 NPy NOMOLLM pUCyHKa 49.

B cnoe unsonaumMmn KOHTponupyemoro obopyaoBaHWS BblAENVMM TpU XapaKTepHblX, Hanbonee
4aCcTo BCTPEYAOLMXCA MeCcTa BO3HUKHOBEHUS AedeKTa:

Touka «1» — BO6AM3M BLICOKOBONBLTHOMO 3neKkTpoAa (BBoA TpaHcdopmaTopa, xuna kabens,

wnHa KPY);
Touka «2» — BHYTPU C/1051 BbICOKOBO/IbTHOW M30M15LMMK;
Touka «3» — BOMM3M 3eMNFAHOrO 3nekTpoda. 3TO MOXET ObiTb  BblpaBHMBAOLWMIA

NONYNpPOBOASILULMI C/IOA B M30M8UMKM, pa3fenka KabenbHOM NMHUKM, 3KpaH MydTbl, 3MEMEHT noj
«MMaBaloLWMM» NOTEHLMANoM 1 T. A.

He BpaBasicb B hum3nyeckne noapobHOCTU BO3HMKHOBEHMSI Pa3psiAoB Ha PasHbIX y4yacTkax
n3onsiumm, 6yaeM C NpUMEMNEMONM ANS HAWero OLEHOYHOro aHanim3a TOYHOCTbIO CYMTaTb, YTO BCE
YaCTUYHbIE pa3psiabl COCPEAOTOUEHBI B ABYX AOCTATOYHO Y3KUX YrI0BbIX 30HaX. COrnacHo NosiCHEHUIO
K PUCYHKY 49, 3TV 30Hbl PacnosiaraloTCs Ha y4acTKax BO3paCTaHWs HaMpPSHKEHUSI MUTAIOLLEN CETW.

MpU MONOXWUTENBHOM HaMpshKEHUM BCE 4YacCTU4YHble paspsiabl MMEKT  OTpULATENbHYIO
NONSIPHOCTb M COCPeoTOYEHbI B 0AHOM (ha30Boi 30He A0 90 rpaaycoB (paspsabl C aMAAUTyaoN «A-
»). Tpu OTpULATENbHOM HAMPSHKEHMM NWTAIOWEN CEeTM BCE YaCTU4Hble pa3psabl  MMeloT
MONIOXMUTENbHYIO MOMSAPHOCTb M COCPeAoTOYEHbl B YriioBoM 30He A0 270 rpaaycoB (paspsiabl C
aMMNINTYAoN «A+»).

Touka «1», rae BO3HMK AedeKT M30159UMM, COOTBETCTBYET Cy4yato, KOraa pa3pss BO3HMKAET
MPaKTUYECKM HA BbICOKOBOSIbTHOM 3/ieKTpPoAe. ITO KNACCMYECKMA KOPOHHbIM paspsia CO BCEMM
BbITEKAOLWMMN NMOCNEeACTBUAMU. Ha NONOXUTENBHON NOMYBOSIHE NMUTAIOLLEr0 HAMPSHKEHWUS UMMNYbChI
OTpULATENbHBIX pPaspsiaoB  «A-» UMEKT MaKCMManbHYl0 WHTEHCMBHOCTb. Ha oTpuuaTenbHou
MOSYBOJHE MUTAIOLENO HAMPSHXKEHUSI MONOXUTENbHbIE pa3psiabl «A+» UMEIOT CYLLECTBEHHO MEHbLLYHO
amnauTyay.

Touka «3» BO3HMKHOBEHMS AedeKTa B M30MSILMM HA PUCYHKE COOTBETCTBYET CJlyyato, Koraa
YaCTMYHbIV pa3psa BO3HMKAET B6/IM3M MM HA CAaMOM 3eMJISIHOM 3neKkTpoge. B 3ToM cnydae paspsgbi
BO BPEMS MOSIOXUTENBHOrO MUTAIOLErO HaNpskeHust (pa3psiabl C aMIMTYAoN «A-») 6yayT MeHblLe,
yeM paspsidbl BO BpPEMsSi OTpULIATENIbHOM MOMYBOMHbLI MUTAOLWEro HanpsbkeHus (pas3psabl C
amnnuTygon «A+»). [laHHOe pacnpeaeneHve WMMynbCoB paspsiAoB MPOTMBOMOIOXKHO, YEM MNpu
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Ha/IM4MKN B KOHTPONMPYeEMOM 060pyA0BaHNN KOPOHHbIX pa3psiioB HA BbICOKOBOJSIbTHOM anekTpoae. Ha
NpaKkTMKe 3TO 6bIBaeT Npu Npobnemax B NOynpoBOAALLMX CNOSX KabenbHbIX TMHUIA U 06MOTOK, Npw
yTeykax B 106OBOM 4YacTM OOBMOTKM CTaTopa, MpU OCNabneHun KpenneHust CTepXXHeW O0OMOTKM
cTaTopa B nasax.

Touka BO3HUKHOBEHUSI aedekTa «2» SBNSETCS NPOMEXYTOYHbIM BapuaHTOM, Koraa paspsiabl
BO3HMKAIOT B rnybuHe cnost usonauuun. B atom cnyyae amnnmntyabl pa3psaoB (3aperMcTpmpoBaHHbIX
Ha MONOXWUTENbHOW W OTPULATENIbHOW MOJTYBOSIHE MUTAIOLWErO HanpshkeHus) 6yayT npuMepHo
OAMHaKoBbIMK. Takasi KapTWHa pacnpeaeneHust paspsaoB 6biBaeT Npu HEMPaBWILHOW MPONUTKE
N30NAUMM, HanMuMM BHYTPEHHMX TeMNepaTypHbiX pa3pyweHun. Ecim Touka pedekta 6yaer
CcMelaTbCs OT LUEeHTpa B Ty WM MHYK CTOPOHY, 6yAeT W3MEeHSTbCA COOTHOLWEeHWEe aMnauTya
UMMYNbCOB YAaCTUYHbIX Pa3psaoB B KOHTPOMpyeMoM 06opyaoBaHUN.

JaHHbIA aHanM3 WANKCTPUPYET TOT (akT, UTO TOSbKO MO COOTHOLIEHMIO WHTEHCMBHOCTM
YaCTMYHbIX pa3psiaoB (eCTeCTBEHHO, XOPOLIO «OTCTPOEHHbIX» OT MOMEX) Ha ABYX nosnynepuopax
MATaIOLWLEN CETM MOXHO OMepaTUBHO M AOCTAaTOMHO HAAEXHO OLEHWUTb, Ha KaKOM Yy4yacTke
KOHTPONIMPYEMOI U30MSILUM BbICOKOBOSIbTHOMO 060PYA0BaHUSI MPOUCXOAAT YacTUUHbIE pa3psiibl — Ha
BbICOKOBOJIbTHOM 3/1EKTPOAE UNn BONIN3M 3EMNSIHOMO 3NeKTpoaa.

5.2.2.2. AHanu13 YacCTOTHbIX CBOMCTB YAaCTUYHbIX pa3psaaoB

MHOro AONONHUTENLHOW NONE3HON MHGOPMALMM O NPUPOAE YaCTUYHBIX Pa3psaoB U MecTe KX
BO3HWKHOBEHWUSI B KOHTPO/IMPYEMOM 060pyAOBaHMM MOXET ObiTb MOSTYYEHO Ha OCHOBAHWM aHanMn3a
(hopMbl 3aperucTpuMpoBaHHbIX MMMYbCOB — YAaCTOTHbLIX CBOWCTB YaCTUYHbIX Pa3psiaoB B M30M5LMK
obopyaosaHus.

Mpn 3TOM OYeHb BaXKHO MOHMMATb, YTO Mbl pacCMaTpMBAEM He CBOMCTBA CaMOro Y4aCTUYHOro
paspsiga, @ peakumio KOHTPONIMpyeMoro o6bekTa Ha BO3HMKWMM pa3psd. OAMH M TOT Xe UMMYIbC,
MMEIOLMIA OAMHAKOBbIE MapaMEeTPbl, HO BO3HUKLIMIN B pa3HblX TOYKax O6bEKTa, MpU perncrpaumun
byner wuMeTb pas3fnyHble 4acToTHble napameTpbl. OTCloAa CneayeT BaXkHOe Cneacteue, 4TO
MUMMYNbCbl, BO3HMKLUME B OAHOW 30He, 6yAyT WMETb OAHM YacCTOTHbIE CBOWCTBA, @ BO3HMKILME B
APYrov 30He — Apyrve YacToTHble CBOMCTBA. MIMEHHO 3TO MOXET MO3BOMUTbL AMArHOCTaM CO3AaBaTb
AVMArHOCTUYeCKne npaswna, pasgenstowme UMnynbCcobl N0 NpUPoOAE BO3HMKHOBEHMS M OKaUMM MecTa
fAedekTa.

OCHOBHbBIMM Y4aCTOTHbIMW CBOMCTBAMWM MMMYNbCOB MOXHO CUMTaTb ABa MapaMeTpa: 4acToTy
MMMy/bCa YaCTUYHOIO paspsaa v ANUTENBHOCTb 3aTyXaHusi KonebaHui.

- YacToTa MMnynbca YaCcTMYHOro paspsiaa.

[axe B 3TOM, Ha NepBbIN B3rns4, MNPOCTOM BOMPOCE, KaKk M BO BCEM MNPAKTUYECKOM
NPUMEHEHUN TEOpUM YaCTUYHBLIX Pa3psaoB, €CTb OMNpeaeNieHHble COXHOCTU. YacToTy uMmnynbca
MOXHO OMpeaensaTb, Cneays KacCMYecKorM Teopuu, MO MONHOMY nepuody KonebaHusi, a MOXHO
TONbKO MO MEpPBOA BOMHE WMMyNbCa, WCMNOMb3ysl YABOEHHOE 3HAYeHWE [ANUTENbHOCTM 3TOW
NoNyBOSHbI. Py 3TOM NIerko MOXHO MNOSYYMTb YacTOTY UMNYysbCa, pasnuyarowytocs Ha 50%. I31o
0ObSICHAETCA TEM, YTO 4YacTOTHble CBOMCTBA WMMNyNnbCa Ha NEPBONM MOJSYBOSIHE, @ OCOBEHHO Ha
nepegHeM poHTe, CyLLECTBEHHO U3MEHSIOTCS.

[laHHoe 06CTOoATENbCTBO BHOCUT B aHaNM3 YacCTOTHbIX CBOWCTB WMMY/IbCOB  YacCTUYHbIX
pa3psifoB  OMpefeneHHbli  Cy6beKTUMBM3M, HO HE OKa3blBaeT CyLIECTBEHHOIO B/IMSHUS Ha
ANArHOCTMYECKME BO3MOXHOCTM 3TOro MeToaa. OCHOBHOE — MPUMEHSTb OAMHAKOBblE MpaBWuna K
onpeaeneHnio YacTOTHbIX CBOMCTB MMIMYSIbCOB YaCTMYHbIX Pa3psaaoB. st OLUEHKM YacToTbl MMMY/bCa
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YaCTUYHOIo paspsia Mbl npegnaraéM UCNOIb30BaTb YABOEHHYIO ANIUTENBHOCTb OCHOBHOIO NepBOro
nMmnynbca.

3TO 3HaYEHNEe YMHOXAETCS Ha [ABa, W NOMy4YaeTcs nepmoa UMnynbca YacTUYHOro paspsiaa, no
KOTOpPOMY oOrpefenseTca Kaxylwasaca yacrtota. [NoHaTne <<Ka>Kqu,e17|cs=| 4acCToTbI>» 3A€Cb BBEAEHO MO
TOW I'IpOCTOVI npuynHE, 4YTO Mbl UMEEM UMMNYNbCHI, pasnMyarolinecd ANMTENbHOCTbIO NEpEAHEro U
3aHEro CprHTOB. Kpome TOro, 3Tm mMMnynbCbl ABAAIOTCA 3aTyXaloolWmMMK, NpuyeM 4actoTa no mepe
3aTyxaHus 06bI4HO N3MEHSEeTCS.

- QnutenbHOCTb nMnynbCa 4YaCTU4HOro paspsaa.

70T NnapaMeTp MNOKa3blBa€T, KaK AO0/ro AINUTCA peakunsda KOHTPOJSIMpyeMoro obbekTa Ha
BO3HUKLUUIA B M30NALMN nMnynbC 4YaCTM4HOro paspgaa.

BpeMeHHOM MHTEepBan OT Hadana M A0 3aBEPLUEHUS UMMYySbCa TAKXE MOXET OMNpeaensitbCs
HEeCKOSIbKUMM MeToAaMu. Halle BCcero MCnosb3yeTcsl HEKOTOPOe 3HayeHne KoadduumeHTa 3aTyXxaHus,
Hanpumep, 0,1 unn 0,05. Mpu KonebaTenbHOM YMEHbLUEHUN KOHTPONPYETCS aMnAUTYAbl MMMYNbCOB.
Mpn CHWXEHUW aMMIUTYAbl A0 TaKOro YpPOBHS OTHOCUTENbHO aMnanTyAbl NEPBOro UMIysibca CUrHan
YaCTUYHOIro pa3psaa CYMTAETCH 3aTyXLNM.

Ob6a 4acTOTHbIX NapaMeTpa UMNynbCcoB YP He SIBNSOTCA CTAUMOHApHbLIMU, OHW 3aBUCAT OT
MHOTUX APYrMX peanbHbiX napameTpoB. OAMH 1 TOT Xe AedeKT, HO BO3HUKILUMA B Pas/iMYHbIX 30HaX
KOHTPO/IMPYEMOro 060py0BaHNs, MPUBOAUT K MOSIBIEHUIO UMMYSIbCOB C Pa3MUYHbIMU YacTOTHbIMM
CBOMCTBaMU. Ho pABa pasnuuHbix fAedekTa, AaXKe BO3HUKILUMX Ha OAMHAKOBOM YAaneHuu OoT
MEepPBUYHOIO YCTPOMCTBA KOHTPONS, 6yAyT MMETb pa3fiMyHble YaCTOTHbIE CBOWCTBA.

Ha sTane peructpauuv WMMynbCOB MpaKTUYecKkasi LEHHOCTb 3TUX MapaMeTpoB He CTosb
3HauuTenbHa. HeobxoanMo «HabpaTb» HEKOTOPOE KOMMYECTBO CTaTUCTUYECKON MHGOpMaumMKn, ob6bem
KoTopoi 6yaeT ApocTtatodeH Ansi 0606LWeHnst CBOMCTB MMMyNbCOB. MakcuManbHO 3¢ dEKTUBHO
YacTOTHble CBOMCTBA MMMY/NbCOB MOXHO WCMOMb30BaTb Ha 3Tane aHanusa pacnpeaeneHust
MUMNYNbCOB. WMMEHHO NO3TOMY [AaHHbli  MeTof nepeHeceH B pasgen obwero aHanvsa
3aperncTpmMpoBaHHbIX NMMY1bCOB.

B 3TOM MeToAe BCe MMMYNbCbl, BHE 3aBUCMMOCTU OT MX aMMNMTYAbl, HEO6XOAMMO Pa3MeCcTUTb
Ha CTaTUCTUYECKOMN YC/TOBHOM NMOCKoCcTU. OcsiMU KOOPAMHAT 3TOW MIOCKOCTM 6yayT: no ocu Y 6yaem
OTKNaAbIBaTh AN KaXXA0ro UMMynbca ANMTeNbHOCTb (0ckb Y), a no ocv X 6yAeM OTKNaabiBaTh YacToTy
UMMY/bCOB.

T Ana ypobctBa aHanusa U
HC 4 T NpaKTUYECKoro NpUMEHEeHUs
200 === 5 AAHHOr0 AMarHoCTMYecKoro Metopa
/X)’( L SRR HA30BEM 3TO YC/IOBHYIO M/IOCKOCTb
D G- SR o
X g X\ «BPEMSI-4aCTOTHOW» MOCKOCTbIO
OX X X nnm «T-F» (Times-Frequency)
\ I —
100 -\ X % x; || MI0CKOCTbIO.
D X X i // ;)g\(\
See 2 P \ o
{\ R X MMnynbcbl 0QHOM NpUpoabl U
L 8.2 Fmry MecTa  BO3HMKHOBEHUs  6yayT
¢ : L - cocpeaoToyeHbl Ha T-F nnockoctu B
0 5 10 OZHOM NOKanbHOW 30He. MMMynbChbl
PucyHok 50. PacnpeaeneHve nMnynbCoB YacTUYHbBIX Pa3psaoB Ha Apyron MpUPOAL v Mecta
TF NnocKocTy BO3HMKHOBEHMSI, KaK W WMMyMbChl
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nomex, byayT cocpeaoTaumBaTbCs B APYrMx 30Hax. AHanu3 pacnpeaeneHns UMnybCoB Ha MI0CKOCTH
MO3BOMUT JIOKAM30BaTb WX MNapaMeTpbl. lNpuMep Takon nokanusauuvM MMMNYNbCOB MpuMBEAEH Ha
pucyHke 50.

[ns 6onee NOMHOro aHanM3a HEeCKOSIbKMX MAapaMeTPOB YaCTUYHbLIX Pa3psiA0B MOXHO MepenTy
OT ABYyXMepHOM -TF MMOCKOCTM K TPeXMepHoW, BBeAs AOMOSIHUTENBHO B PacCMOTPEHME aMnauTyabl
UMMyNbCOB, OTKMaAbIBas UX MO ocu Z. B 3TOM cnydae MOXHO roBopuTb yxe 0 «TFA» auarpammax
(Times Frequency Amplitude). 3™ avarpammbl no3sonstoT ewe 6onee 3hdeKTUBHO pasaensTb
3apErMcTpMpoBaHHbIE UMMYbCbl YaCTUYHbLIX Pas3psgoB MO NpUpode M MeCcTy WX BO3HWKHOBEHWS,
oTAENSATb UX OT MOMEX.

5.2.2.3. AHanm3 U3MeHeHns NHTEHCUBHOCTM YaCTUYHbIX Pa3psaaoB B npouecce
aKcnayaTaumu obopyaoBaHus

Ha pucyHke 51 npuBegeHa
CTaHAAPTM30BaHHas KpuBasi U3MEHeHUs
PD A MHTEHCMBHOCTU YaCTUYHbIX pa3pstoB B

npouecce  AauTeNnbHoM  paboTbl U
/ CTapeHus U30N5UMN  BbICOKOBOJSIBTHOIO

Alarm

obopyaoBaHusl. 3TO YCMOBHas «UHUS
XU3HW» M30NAUMM, CripaBeavBasl ans

|
|
|
| 60MbLUMHCTBA BbICOKOBOJIbTHOIO
|

| | 060pyA0BaHMsI.
DI Q1@ 6t
| |
& | : | i - Ha nepBOM  3Tame  >XM3HU

n3onauumn nocne e€ee Un3rotoBneHunsa

NMPUHUMAKOTCA BCe Mepbl Ang  Toro,

PucyHok 51. NI3MeHeHne NHTEHCMBHOCTU YaCTUYHbIX
pa3psaoB B npoLecce paboTbl BbICOKOBOIbTHOIO YTOObI YNYYLINTb COCTOSIHWE W30MSLMUN.
obopyaoBaHus Ha >ToM 3Tane MOXeT npoBOAUTLCS

JOMONMHUTENbHAs  Cylwlka  U30nsUuM,
OYMCTKA, YCTPaAHEHUE MeNKnX AedheKTOoB.

Meproa BpeMeHUM «2» SABNSIETCA OCHOBHbIM  ANS  HOPMaNibHO  M3rOTOBJIEHHOMO WU
3KCN/lyaTUpyeEMOro  BbICOKOBO/IbTHOrO 060pyAOBaHMsl, B WAaeane OH WMEEeT MaKCUMMasbHYHo
AJIMTENbHOCTb. B TeYeHre 3Toro BpeMEHW YpOBEHb YaCTUYHbIX PaspsfioB HEBEMK M MPAKTUYECKU He
n3MeHsietcs. ObopyaoBaHMe 3KCMyaTMpyeTcs 6e3 orpaHuMuYeHuid, WHTEepBasibl BPEMEHU Mexay
NPOBEAEHUSIMA M3MEPEHMI YACTUYHBIX Pa3psiA0oB OMNPeAensitoTCS MMEKWUMUCS Ha NpeanpusiTum
HOpMaTMBaMW. Yalle BCEro W3MEpPEHWs YacTUYHbLIX PaspsfoB B KOHTPOIMPYEMOW  M30/SILMM
COBMeELLAOTCS C NPOBOAMMbBIMU PErNTaMEHTHLIMU U PEMOHTHLIMM paboTamum.

Mepnoa BpeMeHU «3» XapaKTepU3yeTCsl BO3HWMKHOBEHMEM B KOHTPOMMPYEMOWN W30MsSILUK
feeKTOB B HayasnbHbIX CTaausiXx pa3BuTus. Yalle Bcero 3TO Bbi3blIBAETCA NpoLeccamy CTapeHus
N30M9UMM, MHOTAA MEXaHNYECKMMWN MOBPEXAEHNSMN BEPXHUX COEB M30MumMn. Ha 3ToOM BpeMeHHOM
3Tane HabnoaaeTcs YCTOMUMBBLIA TPeHA B POCTE WMHTEHCMBHOCTM YacTUYHbIX pa3psgoB. OT
N3MEpeHns K W3MEPEHUI0 KONMM4YeCcTBO WM oblasi 3Heprusi 4acTU4HbIX paspsiioB  BO3pacTaerT.
Bo3HuKkLuMe 30HbI AedheKTOB paclmpstoTcs. MHTepBanbl BpeMeHU Mexay MNpPOBEAEHUMEM U3MEpPEHMUM
YaCTUYHbIX Pa3psiAOB CYLECTBEHHO COKpALLAlOTCA. BennunHa 3aTux MHTEpBanoB Mexay naMepeHusiMu
3aBMCUT OT peasnbHOM CKOPOCTM POCTa MHTEHCUMBHOCTM YacTM4YHbIX pa3psgoB. O6bIYHO rpaHMua 3Toro
3Tana >W3HW BbICOKOBO/IbTHON M30M1SUMN COOTBETCTBYET YBEINYEHUD MHTEHCMBHOCTU YaCTUYHBbIX
pa3psigos B 4 — 8 pas.
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BpeMeHHON MHTepBan «4» COOTBETCTBYET (ha3e, koraa AedeKTbl U30MSUMKN YXKE HauMHaKT
pa3BMBaTbCS «NaBMHOOOPa3HO». OHWU Y€ HACTONbKO Pa3BUANCL «B LUMPUHY», YTO WMeoTCS
NpPeanocbiKU ANs NepexoJa Ha [ApYrol ypoBeHb Aerpajauny usonsumu. Hanpumep, AOPOXKM
HayrNepoXnBaHusi U30/1SILMK MO MNOBEPXHOCTU, Ha3blBaEMblE «TPEKaMM», UMEIOT HACTONIbKO 60MbLLYHO
AJIMHY, YTO TOKM MO HMM WMHTEHCMBHO HAuMHalOT BO3pacTaTb. B pe3synbTaTe AOPOXKM HauMHaoT
PaCLLUMPSTLCS U YrNybnaTbesl, ewe 60blue aKTUBM3NPYS NPOLIECC 06Len Aerpagaumnmn U3onsuum.

NHTepBan BpeMeHW «5» HauMHaeTcs B TOT MOMEHT BpPEMEHW, KOorga WHTEHCUMBHOCTb
YaCTUYHbIX pa3psiioB HAYMHAET MPEBbIWATbL AONYCTUMOE 3HauyeHue. lNpakTuyeckn Bcerga, ecnm He
NPUHUMATbL CreumnanbHbiX Mep MO YCTPaHeHUo uMetolumxca aedektoB B u3onsuun, pabota
BbICOKOBOJ/IbTHOr0 060pyA0BaHUSI HA 3TOM Y4YacTKe 3aKaHUYMBAETCS aBapUMHO.

KauecTBEHHO KpuBasi Ha pucyHke 51 cnpaBeanvBa Ansi 1060ro  BbICOKOBOJSILTHOMO
o6opynoBaHusi. KonmyecTBeHHble NMapamMeTpbl MHTEPBANIOB BPEMEHU, MX ASIUTENIbHOCTb U 3HAYEHMS
MHTEHCMBHOCTM YaCTUYHbIX pa3psiioB MMET 6oMblIME OTANUMA ANS PasNMYHbIX TUMOB M Mapok
BbICOKOBOJIbTHOrO 060pyaoBaHus. [axe oavMHakoBoe 06opyaoBaHME, HO MMEKLEee pasHble rofbl
BbiMyCKa, MOryT WMETb AOMNYCTUMble 3HAYEHUSI WMHTEHCMBHOCTM  YacCTMYHbIX  Paspsifios,
pasnMyalowmecs B HECKONbKO pa3. O6blYHO 3TOT BOMPOC PELAETCS Ha OCHOBAaHUM CKOPOCTU
M3MEHEHMS] MHTEHCMBHOCTU YaCTUYHbIX PaspsioB. YeM B6bicTpee pacTeT MHTEHCMBHOCTb, TeM Gornee
OMACHbIMU SIBASILOTCS 3T pa3paabl ANs U30MSILUMKM KOHTPONMpPYeMoro 060pyaoBaHus.

5.2.2.4.CBs13b MHTEHCMBHOCTMU YAaCTUYHbIX pa3psiaoB C napaMeTpamMu
OKpY>XatoLen cpeabl U pexxuMamu paboTbl 060pyaoBaHuUs

Mepen BbISIBNEHWMEM TEHAEHUMN B W3MEHEHUM WHTEHCMBHOCTM YaCTUYHbIX PaspsiioB BO
BPEMEHN HEOOXoAMMO Yy6eauTbCsi, UYTO 3TU W3MEHEHUS He CBSA3aHbl C PEXWMOM paboThl
BbICOKOBOJIbTHOrO 060pya0BaHus. [ns 3Toro Heo6xoaMMo nonpoboBaTh BbISIBUTL CBSI3b MapaMeTpoB
Pa3pAAoB C «BHELIHMMW» MapaMeTpaMK, 3HaUYEHUSI KOTOPbIX HE06X0AMMO (MKCUPOBATb NPU KaXXaoM
NPOBEAEHHOM U3MEPEHUN.

Ba)kHbIMU S1BNSIOTCA cneayrowme napaMeTpbl.

- BnaxxHocTb M TemnepaTypa okpyxatowen cpeabl. OCOBEHHO 3TO BaXXHO MpWU MpoBeAeHUM
M3MEPEHMI YaCTUYHBIX Pa3psAoB B TpaHCopMaTopax.

- MapaMeTpbl TEMNOHOCUTENS B CUCTEMAX OXNaXAEHUS reHepaTopoB. Hanpumep, npu
YBE/IMYEHMN KOMIMYECTBA BOAOPOAA B CUCTEME OXNAXAEHMSI FeHepaTopa MOXET PE3KO M3MEHUTLCS
YPOBEHb YaCTUYHbIX Pa3psiAOB B HECKOSIbKO pa3. Mcnonb3oBaHWMe BOAOPOAA BMECTO BO3AyXa pPesko
CHMDKAET MHTEHCMBHOCTb YacCTUYHbIX Pa3psiaoB.

- Hanp;|>KeHV|e nuTatoLLen CETN, KOTOPOE WU3MEHAETCA B 3HAYUTENbHbLIX MNpeAenax, MOXET
TaKXXE€ nNoOB/UATb Ha YPOBEHb YaACTUYHbIX PpPa3paaos. YBenndyeHne Hanps>XkeHna YyBENUYUBAET
MHTEHCMBHOCTb UMNYJIbCOB.

- Pabouasi TeMnepaTypa CTaTopa 3/1eKkTpoABUraTens unn reHepatopa. IHTepecHbIM aBNsSieTcs
TO, YTO B 3aBMCMMOCTM OT TUMA M30MALUMN MOXET UMETb MECTO MOMOXMUTENbHbIA U OTpULIATENbHbI
KO3 ULIMEHT CBSA3M MHTEHCUBHOCTU YaCTUUYHBIX pa3psiioB C TEMNEPATYpPOM.

- Harpy3ka KoHTponupyemoro obopyaoBaHusi. CBs3b 34eCb, BEpOSiTHEE BCEro, onpeaensiercs
BHYTPEHHMUM HarpeBoM M3onsiunn. MNMpsaMon CBS3N MHTEHCMBHOCTM YacCTUYHBIX Pa3psiiloB C Harpy3koMm
06bI4YHO He yaaeTcs 0bHapyXuTb.
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