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1. BBegeHue

1.1. HasHaueHue

PermcrpaTop 4YacTUYHbIX pa3psaaos B nsonauum «PD-Analyzer/6P» (aanee no TekcTy - npnéop)
npeaHasHayeH ANna perucTpauum UM aHanumsa pacrnpefenieHnss YacTU4HbIX paspsaoB B M30NSUUK
BbICOKOBOJIbTHOMO 060pyA0BaHNs pa3fMyHOro Tuna.

Hanuumne B npubope MakCMManbHOMO BO3MOXHOIO KOMMeKTa anmnapaTHbIX U NMPOrpaMMHbIX
CPeACTB OTCTPOMKM OT UMMYJIbCHBIX NMOMEX AENatoT AaHHbIA NPUBOp OAHMM M3 CaMblX 3DPEKTUBHBIX M3
NMEIOLLNXCS B HACTOSILLEE BPEMS HA PbIHKE.

Monb3oBaTeslb MOXET CAaMOCTOSITENIbHO KOHMUIypupoBaTb M3MepUTENbHYIO YacTb npubopa
Anst paboTbl B peXUME peanbHOro BpeMeHu, UCMob3ys:

- aHanun3 hopMbl KaXXaoro UMNynbea;

- aMNAUTYAHY0 GUNbLTPaUmIo;

- pa3HuUy BO BPEMEHW MPUXOAA UMMYLCOB NO kaHanaM (aHanu3 BpemMeHu npunbbitus — «time
of arrival»), ¢ pa3pelleHnem B 2 HC;

- KOHTPO/b MOASAPHOCTN UMMYSIbCOB MO HECKOMBbKMM KaHasiaM OAHOBPEMEHHO,

- BCTPOEHHbIE KaHaJslbl KOHTPOJIS LWYMOBbLIX CUIHAsOB.

YHWKaNbHOM OTAMYUTENBHON 0COBeHHOCTLIO npubopa «PD-Analyzer/6P» oTcyTcTBYyHOLWEN B
npubopax Npov3BOACTBA APYrMx upM, SBASETCA HanMumMe BCTPOEHHOW 3KCMEepTHOM cucteMbl «PD-
Expert». Ucnonb3oBaHne B «PD-Expert» Habopa pasnuuHbix cnocoboB npeacTaBneHns M aHanu3a
pacnpefeneHns 4YacTuuyHblX paspsigoB, Bktoyas «PD-Cloud» a Takke Hanuume BCTpOeHHOM 6a3bl
0bpa3oB gedekToB MO3BOMSET BLIABAATL WM AddepeHUMpoBaTb pas/iMyHble TUMbl M MecTa
BO3HWKHOBEHUSI AeheKTOB B U30/ISILMM.

Mpnbop Mapku «PD-Analyzer/6P» npeaHasHayeH ANs WUCMNOSb30BaHWS MOArOTOBSIEHHbLIM
MepCOHanNoM B YC/IOBUSIX HayYHbIX LIEHTPOB W labopaTopuii, NPOM3BOACTBEHHbLIX LIEXOB M B MOJSIEBLIX
YCIOBUSX.

Mpnbop MOXET MPUMEHSITLCS B YC/IOBUSIX BO3AEWCTBUSI MOBbILEHHbIX 3/1IEKTPOMArHUTHBIX
nosiei NPOMBILLNIEHHOW YacTOTbl - Ha pacrnpeaenuTenbHbIX NOACTAHLMAX.

Mpubop MMeeT MeTanMYeCcKMn 3alMTHBIA Kopryc, obecneyvBalowmi 3alimTy OT MblM U
6pbI3r. YnpaBneHne npubopoM OCyLLeCTBASIETCS NPY NMOMOLUM HOYTOYKa. HacTpOeHHbI npy nomoLum
HOyTOYyKa Npubop MOXET (PYHKLUMOHUPOBAaTb CaMOCTOSATENIbLHO B PEXUME MOHUTOPUHTa.
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PvicyHok 1. BHewHui Bua npubopa
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M3MepeHne npov3BOAUTCS MPU MOMOLWM  CrEeLManm3MpoBaHHbIX YCTPOMCTB  KOHTPOSS.
KOHKPETHbIN TUM YCTPOWCTBA BbIBUPAETCA UCXOAS M3 KOHTPOMPYEMOro 060pyA0BaHMSt U BO3MOXHbIX
METOM0B MOAKMOYEHNS.

KOMNNeKkT MocTaBku MNpubopa COAEPXUT ABa Kehca: OAWH COAEPXWUT HENOCPeACTBEHHO
npubop, BTOPOI — YCTPOWUCTBA KOHTPOISI, NPUHAANIEXHOCTU U COEANHUTESNbHbIE Kabenn (PUCYHOK 2).

PucyHok 2. KoMnneKkT nocraBku

1.2. TexHuueckue xapaktepucTtukm npubopa «PD-Analyzer/6P>»

OcHOoBHble TexHu4yeckMe napameTpbl npubopa npuBegeHbl B Tabnuue «TexHWYeckue
napameTpbl Npubopa «PD-Analyzer/6P»:

Tabnuua 1.1 TexHnyeckme napameTpbl npubopa «PD-Analyzer/6P»

NO TexHN4Yecknin napameTp 3Ha4yeHune

1. KonnuectBo kaHanos perncrpaumm 4P, He 6onee 6
2. KonunuecTBo kaHanoB n3MepeHus TemnepaTypbl, He 6onee
3. KonnuecTBo KkaHanoB n3MepeHusi BNaxHOCTH, He 6onee 1
4. Pabouee HanpshkeHne KOHTPONMpyeMbIX 06BEKTOB oT 3 fo 1000 kB
5. NHTepdelic cBsa3m npubopa ¢ KOMMbIOTEPOM? USB?
6. O6beM NamMaTn ANns XpaHeHUs apxvBea 256 M6
7. YacToTHbI Anana3oH (HF) pernctpupyemMbix MMMybCOB 0,1 + 20,0 MIru?
8. YacToTHbIi anana3oH (UHF) perncrpupyembix MMMyibCoB 450 + 1500,0 Mru?
9. BHewHss cuHxpoHusaums (SYNC) 0,1-2408B
10. | YacToTa BHELUHEN CUHXPOHU3aLMK 25-400 Iy
11. | CMHXpOHM3aLMS C CETbIO MO paavoKaHany Aa
12. | Tvin BCTPOEHHOrO akKyMynsitopa Li-ion
13. | EMKOCTb akkymynsaTopa 6,8 Au (12 B)

1 Heo6x0AMMO MCMO/b30BaTh Kabenb ¢ cevyeHneM 24AWG un 6onee. Bosnbliee 3HaYeHWe YNCa COOTBETCTBYET
MEHbLLEMY CEYEHMIO.

2 OnumMoHanbHO NpUGOP MOXET BbITb TaKXKe ocHalleH Ethernet-uHtepdeiicom

3 MeTposormnyeckasi noBepka perncrpaTopa, CornacHo MeToauke noesepku 651-19-016 MM, nposBoanTcs B
AvnanasoHe vacrot 0,1 My, + 20,0 Ml'u.

4 MeTponor1yeckasi NoBepKa perncTpaTopa, CorlacHo MeToanKke noBepku 651-19-016 MMM, npoBoaUTCS B
AvanasoHe vacrtot 450 My <+ 1200,0 Mru.
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14. | BpeMsi paboTbl OT aKKyMynsSiTOPOB B peXMMe perncrpaumm 8 yacos

15. | BpeMsi nonHon 3apaaku, He 6onee 4 yacos

16. | HanpshkeHne nutaHus 90-260 B AC 50/60 Tu
120-370B DC

17. | NabapuTHble pa3mepbl Kerca npunbopa 410x340x205 MM

18. | NabapuTHble pa3Mepbl Kenca C KOMMIEKTOM NPUHAAIEXHOCTEN 520x435x230 MM

Mo AOMOMHUTENBHON [OrOBOPEHHOCTM MNpUMBop MOXET ObiTb OcHaweH moaynem GPS-
CUHXPOHM3aLUN N3MEPEHUMA.

1.3. TlMopspok BbinonHeHus paboTt
MpoBeaeHve MNOArOTOBUTENBHBLIX K W3MepeHusM paboT Mpou3BOAMUTCS B  CeayioLlen
nocnefoBaTeNIbHOCTU:

e BbI6bOp MECT yCTaHOBKM M TUMA WUCMOSIb3YEMbIX YCTPONCTB;

e MOHTaX M NOAK/IOYEHME YCTPOMUCTB KOHTPONS U npubopa cornacHo TpeboaHuam MTH;

e YCTaHOBKa Ha NEPEHOCHOW MM CTaUMOHaPHbIN KoMMbloTep nporpamMmbl «Inva (Portable)»
n USB-apaviBepa npubopa;

e Hactpoiika npubopa cornacHo n.3.4;

e [lpn M3MepeHun BbICOKOYACTOTHbIMM TpaHchopMaTopamMn Toka «RFCT» mmeeT cMbici
MPOBECTM KannbpoBKY M3MEPUTENbHbIX LiENen.

1.4. Pasbembl npubopa

1 7
2 R ‘ Charging @ |[ @ Status 8
b . FUSE

| 9
3 10
4
5
6 11

PucyHok 3. Jlnuesasi naHenb npubopa

Ha nvueBoi naHenu npnbopa pacrnosioXKEHO MHOXECTBO 3/1IEMEHTOB U Pa3beMOB Asist paboThl C
NpnbopoM (CM. pUCYHOK 3):

1 — BUHT 3a3emMneHus;
2 — MeCTO YCTaHOBKM NMABKOro npeaoxXpaHuTens;

3 — KHOrMKa BKJIKOYEHUS/0TKI0YeHns an60pa;
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4 — pa3beM «USB» ans noakItoyeHns K KoMnbloTepy;

5 — oTcek Ans xpaHeHus kabenew;

6 — pas3beM AN NOAK/IIOYEHUS AaTUMKA CUHXPOHU3aUUN Unn curHana TH;

7 — cBeToamoa «3apaaka» — MHAUKaums 3apsiaa 6atapein;

8 — ceeToamnop «CraTyc», ONUCLIBAOLLMIA TEKYyLLEee COCTOsIHME Npubopa;

9 — pa3beM ANa NOAK/IOHYEHNS YCTPOMCTBA KOHTPONS TeMnepaTypbl Tuna «Pt-100»;

10 — pa3beM Anst NOAK/IYEHMS YCTPOMCTBA KOHTPOSIS BNAXXHOCTW OKpYXKatoLLen cpeabl;
11 — pa3beMbl N-type ans noakmoYEHNs YCTPOMCTB KOHTPOS YaCTUYHbIX pa3psaos.

PasbeM Ana NOAKMOUYEHUS HAMPSKEHUS NMUTaHUS U 3apsiaKu 6aTapen HaxoauTcs Ha 60KOBOM
MOBEPXHOCTM B OTCEKE ANSt XPaHEHUS Kabeneil.

1.5. Pexxumbl paboTbl cBETOANOAOB
Ceetoamop «CraTyc» MuraeT C Yactotor npumepHo 0,5 My BO BpeMsi MPOBEAEHUS N3MEPEHU
WK Npu nepesarpyske npubopa, ¢ 4acToTon NpuMepHO 2 U NpY HaNNYUK OLUIMBOK, OBHAPY>KEHHBIX B
X04e CaMOTeCTupoBaHusi. B ocTanbHOe BpeMs npu  Hanuuum nuTaHus  (nonoxenne «On»
nepekntoyaTens NMTaHus) CBETOAMOA CBETUTCSA MOCTOSIHHO M FacHET MpK ero oTCyTCTBUM (NONoXKeHne
«Off» nepeknoyatens NUTaHus).

Ceetoamon <<3ap;|p,|<a>> CBETUTCA BO BpPEMA 3apsaAaKM BCTPOEHHbLIX aKKyMynAaATOpPOB an6opa n
FACHET, Koraa aKKyMynAaTopbl 3apsa>XeHbl 1M OTCYTCTBYET HalNpsXEHUe nutaHus.

1.6. YcrpoucrBa KOHTposis YP u oONosHUTENbHbIE MPUHAAJIEXXHOCTH

1.6.1. BbiCOKO4YACTOTHbIW TpaHchOpMaTOp TOKa Mapkun «RFCT»
Ans namepennit B HF ananasoHe, B 3aBUCMMOCTM OT HEOBXOAMMOro BHYTPEHHErO AMaMeTpa,
NCMONb3YHOTCA BbICOKOYACTOTHbIE TpaHchopMaTopbl Toka Mapok «RFCT-4» nnn «RFCT-5».

BHuMaHue! BbICOKOYACTOTHbIE TPaHC(POPMATOPbl TOKA YCTAaHAB/IMBAKOTCA TOJIbKO
Ha 3/1eMEeHTbl 3a3eMJIEHMS, T. K. OHU UMEIOT U30JILMI0O Ha HanpsikeHue He 6onee
500 B.

1.6.1.1. BblCOKOYACTOTHbIA TpaHcdopMaTop Toka «RFCT-4»

STOT BbICOKOYACTOTHbIM TpaHcdopMaTop OT/IMYAETCA 6OMbLUMM BHYTPEHHUM AMAMETPOM U
Pa3beMHOM KOHCTpyKUmnen (pucyHok 4). C uenbto obecneyeHns 6e30nacHOCTU M3MEPUTENbHBIX Lienen
n3-3a 60NbLIOr0 CeYeHuUs BHYTPEHHEro cepaeyYyHMKa BO BTOPUYHYKO OOBMOTKY TpaHcdopMaTopa
BKJTHOYEHbI OrPaHUYUTENN NEPEHaNPSXKEHUN.
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PucyHok 4. BbicokouacToTHbIe TpaHC(opMaTopbl ToKa Mapkn «RFCT-4»

Bblcoko4acToTHble TpaHChOpPMaTOpbl TOKa MpeAHa3HayeHbl A1 MOHTaXa Ha HeuTpanu
TpaHcdhopMaTopa M LWMHAX 3a3eMfieHns 0bopyaoBaHus. Kopryc yCTpoWCTBa PasbeMHbIA - U3 [BYX
yacten, Ans yaobCcTBa MOHTaXa Ha 3/MIEMEHTAX, MMEIOLLIUX XXECTKOE KpensieHue. BHyTpeHHuA anamerp,
yepe3s KOTOPbI MOXET MpOXOAWUTb TOKOBEAYLIMM 3NEMEHT KOHCTPYKLMM  KOHTPONMPYEMOro
obopyaoBaHus, coctaBnsieT 56 Mm.

Mpn MOHTaxe Ha 3neMeHTax 060pyAOBaHWS, MO KOTOPbIM MPOTEKAET TOK MPOMbILLIEHHOW
yactoTbl 6onee 50A, coeauHsITb MONMOBUHKM YCTPOWCTBA HYXXHO C W30NMPYOWEA MNPOKIaaKoM
TONWMHON A0 3 MM. 3TO HY)XXHO AenaTb ANd TOro, 4Tobbl M3bexaTb HacbilWeHUs cepaevHuka. Yem
60nblue 6yaeT TOK MPOMbILLIEHHOW YacTOTbl, MPOTEKAIOLLMI MO 3NEMEHTY KOHCTPYKLMM 060pyA0BaHmS,
Ha KOTOPOM CMOHTMPOBaHO YCTPOMCTBO, TeM Bonblue AO/MKEH ObiTb HEMArHUTHBIA U HE MPOBOASLLNM
3a30p. B nuHenke BbICOKOYACTOTHbIX TpaHcdopmaTopoB Toka RFCT npoussoactea OO0 «[Aumpyc»
NPUCYTCTBYIOT YCTPOMCTBA CO BCTPOEHHBIMU M30NMPYIOWMMM NPOKIaAKaMu, pacCimMTaHHble Ha paboTy
6e3 HacblweHuns npu Tokax Ao 1000A.

[Ansa noBbiLIEHUs YYBCTBUTESIbHOCTU CUCTEMbI u3MepeHus YP B kabesnibHbIX IMHUAX

1N Ha BCeX 3a3eMJIeHUAX 3KPaHa KOHTPOJIMPYEMbIX KabeNbHbIX IMHWUIA, HAa KOTOPbIX HE
ycraHoBneHbl ycrpouctBa RFCT, pekomeHayeM yctraHaBimMBaTb (PUIbTP BbICOKMX
yacrot Tuna HFS wnn «PD-Filter».
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1.6.1.2. YctpoiictBa koHTpons YP Mapku «DRTD-3» Ans usaMepeHui B ctatopax
3NEKTPUYECKMX MaLLUKH

PvicyHok 5. YcTpolicTBo koHTpons DRTD-3

YcTpoicteo KoHTponsi «DRTD-3» npegHa3HayeHo ANns perncTpaumy YacTUUHbIX pa3psaoB B
0bMOTKax CTATOpPOB  KPYMHbIX  3MEKTPUYECKMX MallMH, eHepaTopoB W BbICOKOBOJIbTHbIX
anekTpoasuratenen (CM. pucyHok 5).

Mpy MCNONbL30BaHWM ANS PErMCTPauUMM YaCTUYHbIX pa3psdoB B M30MsumMM 06MOTKM cTaTopa
TEPMOMETPOB COMPOTUBAIEHNS, BCTPOEHHbIX B Na3bl CTaTtopa MexXay CeKumsasMum O6bMOTKM W
npeaHasHayeHHbIX AN KOHTPONS TeMmrepaTypbl 06MOTKM, HEO6XOAMMO MCMOSb30BaTb YCTPOWCTBA
KOHTPONs Mapkn «DRTD-3».

YCTPOWCTBO KOHTPOSS COCTOUT U3 TPEX ManiorabapUTHbIX BbICOKOUACTOTHbIX TPaHChOpMaTOpOB
cepun «RFCT-3», 3anuUTbIX KOMMAYHAOM B OTAE/bHbIE KOPNyca W PacrofoXeHHbIX Ha OAHOW nnaTe C
BMHTOBbIMM KNlEMMaMW. Kaxkaplii MOZyNb YCTPOWCTBA BK/IOYAETCS B pa3pbiB MPOBOAOB, MAYLUMX OT
OQHOrO TEPMOMETPA COMPOTUB/IEHUS BHYTPU OBMOTKM K W3MEPUTENbHOMY MpUGOopY KOHTPONS
TemnepaTtypbl. CoeanHUTENbHBIX NPOBOAOB OT KaX/AOro YCTPOMCTBA BHYTPWU OBMOTKM CTaTopa MOXET
ObiTb TPU WM YeTblpe, B 3aBUCMMOCTM OT WCMOMb3YEMOW CXEMbl BK/IIOUYEHUS TEPMOMETPOB
COMPOTUBIEHWSI.

BbICOKOYACTOTHbIE CUrHaMbl OT YaCTUYHbIX Pa3psiAoB B M3015LUMM 0OMOTKM CTaTopa HaBOASTCS
B CAMOM TEPMOMETPE COMPOTUB/IEHUS U B COEAMHUTENbHBIX MPOBOAAX, MPOSIOXEHHbIX BHYTPU Ma3a
cTaTopa Mexzay cekumsaMu obMoTkM. bnarogaps HanMuMio BbICOKOYACTOTHOrO TpaHcdopMaTopa Toka
n3MepuTesNbHbIE LENM KOHTPONS YacTMYHbIX pa3psaoB ranbBaHNMYECKU He CBSI3aHbl C M3MEPUTENEM
TemnepaTypbl. CUrHanbl OT YaCTUYHbIX Pa3psaoB C BbIXoAa TpaHcdopMaTopa ToKa No KoakcuaibHOMY
kabeno nepeaatoTcs B M3MEPUTENbHBIA NPUBOP ANs perucTpaumm 1 aHanmsa.

MOHTUpOBaTb YCTPOMCTBO KOHTpons «DRTD-3» >xenaTeslbHO MakCMManbHO 6/IM3KO K MecTy
BbIX0Za NPOBOAHUKOB OT TEPMOMETPOB COMPOTUB/IEHUSI U3 KOPIyCa CTaTopa 3NeKTPUYECKOW MaLUMHBI,
4yTOObl MaKCMManbHO u36exaTb 3aTyxXaHWs CUrHanoB OT YacTUYHbLIX pa3psfoB B COEAMHUTENIbHOM
kabene. MnaTy ycTponcTBa KOHTponsi «DRTD-3» HeobxoanMo 06513aTeNbHO 3a3eMNsTb, MCMOb3ys ANS
3TOro crneuunanbHoe KpenexHoe oTBepPCTHE.

Ecnm TepMOMETp COMpPOTMBIIEHMSI MOAKMOYEH MO TPEXMPOBOAHOM CXEME, TO HYXHO He
3a[1eMCTBOBATb HUKHME KNEMMbl. HEO6XOAMMO NMOMHWUTbL, YTO HEMb3S U3MEHSTb MOCIEA0BATENLHOCTD
XWN Kabens Ha BXOAE M BbIXOAE AaTuMKa, YTOBbl He HapywuTb paboTy npubopa M3MepeHus
TeMnepaTypbl.


https://dimrus.ru/images/stories/drtd3.jpg
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[ins npoBeaAeHnst KanMbpoBKM YCTPOMCTB KOHTPONS Tuna «DRTD-3» HeobxoaMMOo MCMob30BaTb
OTK/IIOYEHHBIA PEXUM paboTbl 3MEKTPUUYECKON MalUMHbI, XOTS CaMO MOAK/IOYEHME YCTPOMCTBA
KOHTPONS MOXXHO NPOU3BOAUTL U B npouecce paboTbl 060pyaoBaHMS.

1.6.2. KoHaeHcaTOpbl CBA3MN

KoHaeHcaTopbl cBa3n Mapku «CC-X/H» (Coupling Capacitor, roe X o3HayaeT pabouee
HanpsbkeHue 12, 24 unu 36 kB) npeaHa3HadeHbl A4Ns perucTpaunm YacTUYHbIX pa3psiaoB B 3/1IEMEHTax
BbICOKOBOJIbTHOrO 060pyAOBaHUSl, Haxoasawmxca nog pabounm  HanpsbxkeHnem 6 <+ 35 kB.
KoHaeHcaTopsbl cBsi3n Mapkn «CC» MOHTUPYIOTCS psSiAOM C KOHTPONMPYyeMbIM 060pyaoBaHMEM. 3TO
€IMHCTBEHHasi MoaudUKauMsl MNEPBUYHBIX YCTPOWUCTB KOHTPOSS, KOTOpble HEmnocpeaCTBEHHO
NOAKIIOYAIOTCS Ha NOsIHOe pabouee HanpshXeHne KOHTpoMpyemoro obopyaoBaHuns (pUCyHoK 6).

PucyHok 6. KoHgeHcaTop cBsian Mmapku CC-X/H

BennunHa BHyTpeHHen eMkocTu kKoHaeHcaTopoB CC-12/H n CC-24/H coctaenset 1000 nd, a
CC-36/H — 670 1 1000 n® B 3aBUCUMOCTH OT MoaMMKaLNN.

KoHaeHcaTop CBA3M MOHTUPYETCS Ha 3a3eMJ/IeHHOM OCHOBaHMUU, a ero BbICOKOBOJIbTHbIN BbIBOA
NOAKMOYaAETCA K TOKOBG,CI,YLLI,GVI Xune KOHTPO/IMpyeMoro obbekTa, rge npeanonaraeTcda npoBoanTb
N3MepeHNa 4YaCTU4HbIX paspsaaoB.

3TO sABNSIeTCS AOCTOMHCTBOM KOHAEHCATOPOB CBA3U, TaK KakK 6narop,ap9| 3TOMY 3HAYUTENIbHO
MNOBbILLAETCA peasjibHasA 4yBCTBUTEJIbBHOCTb CUCTEM PErncTpaumm m aHalim3a 4YaCTU4YHbIX Pas3psaaoB B
n30/19U1M1N BbICOKOBOJIbTHOIO O60pynOBaHVIF|.

BTOpbIM AOCTOMHCTBOM UCMO/Ib30BaHMUA KOHAEHCAaTOPOB CBA3M MOBbILLEHHOW EMKOCTY SIBNSIETCS
TO, YTO NpU NpPOBEAEHUN PETNCTPALIMN CYLLECTBEHHO CHMXXAETCA BpeAHOE BIMAHNE BbICOKOYACTOTHbLIX
NOMEX, KOTOPbIE HABOAATCA Ha CUTHAJIbHbIE kabenu u BxoaHble Lenu N3MEPUTENbHbIX I'IpVI60pOB.

1.6.3. CBY (UHF) aHTEeHHbI

!
Q

PucyHok 7. CBY aHTeHHbI
10



G'HRUB «PD-Analyzer/6P»

PykoBOACTBO MO 3KCnyaTaumm

Ha pucyHke 7 nokasaHbl aHTeHHbl, NMpUMeHsIeMble B npm6ope ansa npuemMa paanocmurHanos B

UHF ananasoHe. [laHHble aHTeHHbl MOryT 6blTb NpUMeHeHbl ans obcnepgoBaHus obopyaosaHus OPY,
noaBecHou nsonsumm BJ1.

1. Jloronepuoanyeckas HanpaBNeHHasl aHTEHHA, HanpaBnsieMasl Ha UCCNeayeMbI 0ObeKT.
2. YHuBepcanbHasi HeHanpaB/EHHas LWTbIpEBasi TENECKONMYECKasl aHTEHHA.

B KPY3 B kauecTBe aHTEHH, MOryT BbICTYNnaTb A4ATYMKKN, NPeayCTaHOB/IEHHbIE NPOU3BOAUTENEM
KPY3. MNMpn noaknto4eHnn K TaKUM aHTEHHaM HeobX0ANMMO MCNoNb30BaHME 3alUTHBIX 3nemMmeHToB OVP-
1 13 komnnekTa npubopa (MM M3 KOMNMeKTa A4aTYMKOB, BCTPOeHHbIX B KPY3) (pucyHok 8).

PucyHok 8. T-koHHekTop N-type, ¢ dunbTpoM HU3KMxX Yactot OVP-1

Ecnu BCTpOeHHbIX AaTuMKOB HET, HO KPY3 nMeeT pagnonpoHuLaemble N30nsaumoHHble 6apbepbl
WM OKHA, TO B 3TOM C/ly4ae MOXHO ucnonb3osaTb CBY-AHTEHHY «AES» (puCyHOK 9).

-

QO O

PucyHok 9. CBY-AHTeHHa Mapku «AES»

HeobxoaMMO MOMHUTb, YTO M AHTEHHbI, BCTPOEHHble npou3soanTenem KPY3, n CBY-AHTEHHbI
«AES» uMeloT BbIxoAHOM curHan B ananasoHe UHF. AHTEHHbI, BCTpOeHHble B KPYD npou3BoauTeneM,
UMetoT 60NbLLYI0 YYBCTBUTENBHOCTb 1 MOMEXO3aLLMLLEHHOCTb.

1.6.4. YcTrponucrBo koHTpons YP «TSM-3»

OCHOBHOE Ha3HayeHue YCTPOWUCTB — perncTpaums YacTUYHbIX paspsaaoB B LIENSX 3a3eMIeHUs U
Ha KOpnycax BbICOKOBO/IbTHOMO 06opyaoBaHuns (pucyHok 10).

11
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Transient Sensor

QMRS

PycyHok 10. YCTPOMCTBO KOHTPOAS YaCTUYHBIX paspsaaoB Mapku «TSM-3»

YCTPOWCTBO KOHTpOnsi «TSM-3» MOHTUPYETCS HEMOCPEACTBEHHO HA 3a3eM/IEHHLIN KOPMYC
KOHTPO/IMpYeMOro o6beKkTa npyu NOMOLLM MarHUTHOIO KpeneHusl, BCTPOEHHOIO B YCTPOMCTBO.

YCTponCTBO KOHTpONs «TSM-3» MOXET BbITb MCNONb30BaTbCA ANst perucrtpaunm YP:
— B 2/IEKTPUYECKMX reHepaTopax, 3/1eKTpoaBuraTensx;
— B BbICOKOBO/IbTHbIX BbIKOYaTENSX;
— B sivyenkax KPY/KPY3;
— Ha bake TpaHcdhopmaTopa.
YcTpoincTBo KOHTponist YP nMeeT BbIXOAHOW CUrHan B Avana3oHe HF.
1.6.5. TokoBble Kewm

B psine cnyyaes (HanpumMep, npy n3Mepennn YP B n3onsumm KabenbHbIX MHWUIA) ANS NOTyYeHUs!
CUrHana CUHXPOHMU3aLMK C CETbIO MOXKHO BOCMOJb30BaThCA TOKOBLIMU KelaMu (pucyHok 11).

PucyHok 11. TokoBble Knewm

[lns 3TOro Heo6x0AMMO:

1. BblbpaTb Anana3oH naMepeHus Toka Tak, 4Tobbl CK3 BbIXOAHOro curHana 6uino Bbiwe OT
0,1B.;
2. TMoaxnounTb BbIXOA TOKOBbIX K/ewen K nameputenbHoMy moaynto «PD-Analyzer/6P».

12



G'HRUB «PD-Analyzer/6P» PykoBOACTBO MO 3KCnayaTauum

HeobxoAMMO MOMHWTB, YTO CMrHanN Toka (Ha BXOAe TOKOBbIX Kelen) M HanpskeHus (B
0b6bekTe) MMEeIT pasHbi (a30BbIN cABUr. B kabenbHON nuHUMKM 6e3 Harpy3ku OH cocTaBnsieT -90°
(+270°). Mop Harpy3koi ¢ha3oBbl1 CABUF 3aBUCUT OT COOTHOLIEHUS] MHAYKTUBHOM W €MKOCTHOM
COCTaBNSIOLLMX TOKa.

1.6.6. OnucaHue npueMonepeaaTYMKa CUHXpPOHU3UPYOLWMUX cUrHanoB «PFR-2»
MpremonepeaaTumMK CUHXPOHU3MPYIOWMX CUrHanoB «PFR-2» (panee — npuemonepeaaTymk
«PFR-2») npefHasHayeH Ans nepegayv uam npyeMa rno pagvMokaHany CUMrHanoB, CUHXPOHU3UPYOLWNX
pernctpatop YP c yactoTor 1 as3or nNpoMbiWeHHOW ceTu (pUCyHOK 12). B KauecTBe MCTOYHMKA
CUHXPOHU3MPYIOLLEro CUrHana MoXeT 6bITb MCronb3oBaH TpaHcdhopmaTop Hanpsbkenus (TH) wnnum
nuTaroLwas ceTb.

PucyHok 12. BHewHwin Bug «PFR-2»

MpuemonepeaaTumk NUTAETCA OT TOW XXE CETU NEPEMEHHOIrO HaMPSHKEHUS, KOTopasl SBNSETCs
NCTOYHUKOM CUHXPOHU3MPYIOLLEro curHana. AHTEHHA BCTPOEHa BHYTPb KOpryca npueMonepeaaTymnka.

BHewHui npuemonepeaaTunk AoMKeH paboTaTb B pexuMme nepegartyvka. BHyTpu npubopa
«PD- Analyzer/6P» BCTPOEH aHaNOrMyHbIN BHYTPEHHMI MOAY/b, paboTalowWwuii B pexxunme npuema.

13



G'HRUB «PD-Analyzer/6P>» PyKoBOACTBO MO 3KCnyaTaumm

2. O6wme BONpOCHI NpoBeAeHUs U3MEPEHNU YaCTUUYHbIX pa3psaaoB

2.1. TlMapaMeTpbl HaCTUUHbIX pa3psaaos

YacTUYHbIV pa3psia — 3TO MCKPOBOM pa3ps OYEHb MaNEHbKOM MOLLHOCTH, KOTOPbIM 0bpa3yeTcs
BHYTPU M30M18UMM WM Ha €e MOBEPXHOCTU B 060pyAOBaHUM CpeaHero W BbICOKOMO K/1accoB
HanpsbkeHusi. C TeYEHMEM BPEMEHW MEPUOANYECKM NMOBTOPSIOWMECS YaCTUYHbIE pa3paabl pa3pyLuiaoT
N30/1SILMI0, NPMBOASA B KOHEYHOM MTOre K ee Npoboto. O6bIMHO paspyLUeHME M301SUMK NOA AENCTBUEM
YaCTUYHbIX pPa3psaaoB NPOUCXOAUT B TEYEHME MHOMMX MecsUeB W fAaxe neT. Takum 06pasom,
PErncTpaumMsi YacTUYHbIX Pa3psiAoB, OLEHKA WX MOLLHOCTU M MOBTOPSIEMOCTU, @ TaKXe JloKanusaums
MeCcTa WX BO3HWKHOBEHMSI TO3BOMSIET CBOEBPEMEHHO BbISIBUTb Pa3BUBAIOLIMECS MOBPEXAEHUS
U30MSILUK U NPUHATL HEOBX0AMMbIE MEpbI AN UX YCTPAHEHUS.

YTo6bl NpaBMAbHO NOHMMAaTb NPUHLMMNLI paboTbl Npubopa, He06Xxo0AMMO ONpeaennTb OCHOBHbIE
TEPMUHbI WU WHTErpasnbHble MapaMeTpbl, OMUCbLIBAIOWIME YACTMYHbIE pa3psiibl B BbICOKOBOJIbTHOM
obopyaosaHuu.

Bce vMetowmecss B Mmpe cTaHzapTbl no YP onpeaenstoT HEKOTOpPbIM HAbop MHTErpanbHbIX
BE/IMYMH, KOTOpble MOryT PacCYMTbIBaTLCS WM HEMOCPEACTBEHHO M3MEPSATLCS MpU TecTe COCTOSHUSA
nsonauun. CtaHaapTbl pasHbIX CTPaH MOryT pasnMyaTbCs B AeTansX, HO B OCHOBHbLIX MOHATUSX OHM
COBMaAaloT.

Bce ctaHgapTbl no YP 6asupyloTcs Ha MOHSATUM «KaXXylMicst 3apsa». Moa «kaxywmumcs»
3apsAoM MOHMMAIOT TaKoM 3apsia, KOTOPbIA HEO6X0AMMO AOMOMHUTENBHO M MTHOBEHHO «BrMPbICHYTb>»
B KOHTponupyemoe obopyaoBaHue, YTobbl BOCCTAHOBUTb paBHOBECUE, HapyLLEHHOEe BO3HUKHOBEHMEM
«BHYTpeHHero» muMmnynsca YP. B 3TOM onpeaeneHnn oyeHb BaXKHbIM SABMSETCA TO, YTO Mbl HE 3HAEM
napaMeTpbl peanbHOro 3apsiaa, HanpuMmep, BHYTPY ra30BOr0 BK/IKOYEHUS, @ M3MepsieM (3aMepsieM)
peaKkLMio KOHTPOJIMPYEMOrO BbICOKOBOJIbTHOrO 06beKTa CxeMbl Ha BO3HMKWMIK YP. 3apsia noToMmy u
Ha3BaH «KaXyLUMCA», T. K. Mbl TaK CYUTAEM, HE 3HAA UCTUHHOMO 3HAaYeHUs peanbHOro YP.

N3mepsieTcs kaxywmics 3apsa YP B nKn (nukokynoHax). Ecin cnoxuTb Bce 3apsiabl,
3aperncTpMpoBaHHble B 060pyAOBaHMM 3a OAHY CEKYHAY, TO Nony4untcst Tok YP — ToK, mpoTeKkarowwmii
B TOW Lienu, KOTOPYIO KOHTPONMPYET AaTyMK AOMNOSIHUTENBHO 3a CYET BO3HMKHOBEHUS YP. B cpeaHem
3TOT TOK SAB/IIETCS YMCTO aKTUBHBLIM U XapaKTepU3yeT NoTepy B N30SUMN U3-3a BO3HUKHOBEHUS YP.

NcTopuyeckn BaXKHOM XapaKTEPUCTUKOM SABNSIETCH <«MaKCUMaslbHbi W3MEPEHHbIN 3apsa».
MoyTn BCE M3rOTOBMTENM BbICOKOBOSILTHOrO 060pPYAOBaHMSI A0 CUX MOP MOMb3YKOTCA 3TON BEMYMHON
(ecnun BoobLe YeM-TO NOMb3YKOTCS) NPU NPUEMHBIX UCMbITAHUAX. KOHEYHO, BCE MOHUMAIOT, YTO HY>XHO
N3MepaTb, NPUYEM YTO-TO CTATUCTMYECKM AO0CTOBepHoe. B cTapbix npubopax CTaTUCTMKa 3ajaercs
BpEMEHEeM YCpeAHeHUsl, a B COBPEMEHHbIX Mpubopax 3TO pellaeTcs yaaneHMeM M3 pacCMOTpeHus
CNy4YariHbIX OAMHOYHbLIX BbIGpOCOB. Hanpumep, B onpeaeneHnm aMepuKaHCKOro CtaHaapTa 3TO 3ByYMT
TaK: «aMnauMTyaa Hanbosnbluero NOBTOPSIOWErocs pa3psaa npu HabnaeHM NOCTOSHHBIX pa3psaaoB».
CnepoBaTenibHO, 3TOT TEPMUH He NMpefyCMaTpUBaET aHanu3 OTAeNbHbIX BbiIbpocoB. YTobbl caenaTb 310
onpeaeneHve 6onee KOHKPETHLIM, OrpaHUYMMCS YYETOM TOSIbKO Tex YP, KOTopble NOBTOPSIOTCS He
MeHee 10 pa3 3a cekyHay. B HaleM cnyyae npu yactoTe nutatowen cety B 50 repu Mbl Nony4YaeMm, 4Tto
OAMH UMMNYNbC A0MKEH 6blTb He pexe, YeM 3a 5 nepuoaos ceTu. [Ans yaobcrBa Nonb30BaHMS 3TOT
TepMUH Byaem 6paTb B creaytowen gopmynmpoBke: umnynbCc YP 6yaeM cuuTaTb Nepuoamyecku
MOBTOPSIIOLLMMCS, €C/IM YacToTa ero cneaoBaHus coctasut 0,2 MMNyfbca Ha OAUH Nepuoa nNuTatoLen
cetu. [lanee B TekcTe napameTp byaeT oTpaxaTtbcs Kak Qo2. [Ana yaobcTBa nonb3oBaHus byaem aenatb
3TO OAMHAKOBO Anst Mtobor yacTtoTbl ceTn 50 m 60 repu.
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G'HRUB «PD-Analyzer/6P» PykoBOACTBO MO 3KCnayaTauum

LleHHOCTb 3TOro NapamMeTpa A0CTAaTOYHO BblCOKa. MHOrMe MeToAbl ANArHOCTMKMN 6a3npyroTcs Ha
HEM, XOTS KaK OTAE/IbHO B3ATbl NapaMeTp OH CKOpee MJI0XO0M, YeM XOpoLwmnit. o KpalHel Mepe, npu
MOCTOSIHHOM MOHWTOPWHIE oA PaboyMM HanpsbkeHueM. Mbl MMeeM MHOro o6opyaoBaHusi, rae
6onblune (no amnantyae) YP XMBYT YCMELHO FoAaMu, a Marible, HO C 60/bLION YacTOTON NOBTOPEHMS,
O3Ha4YaloT peanbHyo nNpobnemy.

Kak nocuutatb notepu, Bbi3BaHHble YP. 3TO MOXHO caenatb AOCTAaTOMHO MpOCTO. Beab
pu3nyeckn npu  KaxaoMm umnynbce YP  Mbl  AOMOMHUTENBbHO BMPbLICKMBAEM W3 UCTOYHWMKA
UCMbITAaTENIbHOrO  HanpsKeHUsi B KOHTPO/MPYEMbIM  OOBEKT  «KaXyliuMncs» 3apsia.  3apsia
NHXXEKTUPYETCS MTHOBEHHO W CBSA3aH C KOHKPETHBLIM HaMPSHXKEHWMEM MUTAIOLLEN CETU. 3HAUUT, SHEPrUs,
KOTOpasi AOMONHUTENbHO BBOAUTCS B 0bopyaoBaHve (M3-3a) eanHuyHoro YP, paBHa 3apsaay,
YMHOXEHHOMY Ha MrHOBEHHOE HanpshkeHne Ha obbekTe. [lanee Hy)XHO NpPOCYyMMMpPOBaTb Bce
UMMYNbCbl U NOAYYNUTb NOSHYIO 3Hepruio YP. ECnn MOMHYO 3HEpruio noaenutb Ha MOSIHOE BpeMms
CYMMUPOBaHWS, TO MNOAYYMM MOLLHOCTb YP. DTOT napaMeTp Ha3blBAeTCA «MNoTepu 3HepruM Ha
YaCTUYHbIE pa3paabl».

®opmyna:

roe:
P — MOLWHOCTb pa3panos, Batr,

7 — BpeMs HabnoaeHus, CekyHa,

m —4ncno HabnaeHHbIX MMMNYNbCOB 3a BpeMs T, U
QiVi— aHeprus i-ro nMnynbca

BnonHe ouyeBnaHo, 4TO, HasMpysacb Ha a3oBOM pacnpeaeneHun umnynbcoB YP, MOXHO
paccyMTaTb MMHOBEHHOE 3HA4YeHMe NPUNOXEHHOro HanpsbkeHust. KoHeuHo, ecnu da3oBas NpuBs3Ka
WUMMNYNbCOB BbINO/IHEHA MNPaBUNIbHO M AOCTOBEPHO paccyMTaHa MOLWHOCTb. OQHAKO COBCEM He BCe
npubopbl perncTpupyloT ¢as3oBoe pacrnpeaeneHne WUMNynbCoB, a €ecinM 3Ta (YHKUMS B HUX
peannsoBaHa, TO UCMOMb3yeEMbIN AaTYMK YP MOXET pernctpupoBaTb UMMynbcbl YP ¢ ABYX unn gaxe
Tpex a3 obbekTa. Kakoe HanpshkeHne cneayeT 6paTb B TakoM criydae? C kakon dasbl?

[ns pelueHns 3Toro Bonpoca aMepuKaHCcKuin ctaHaapT no YP npeanaraeT Mcnonb3oBaTh elle
OZIMH AMArHOCTUYECKMIA NapaMeTp, KOTOPbIM Yalle Bcero HasbiBatoT PDI — «Partial Discharge Intensity».
B aTOM napameTpe BMeCTO MrHOBEHHOIO HAMPSXXEHUS1 B MOMEHT NPOXOXAeHus uMmnynbca YP 6epetcs
€ro AeNCTBytoLLee 3HaYEHNE, T.e. OAMHAKOBOE HaMpshKeHWe Ans BCEX MMMNYJIbCOB, @ HE NepCoHanbHOe
Ans Kaxporo. poBoas CpaBHUTENbHbIE pacyeTbl, MOXHO ybeauTbCs, 4TO WUTOroBOE pasnnyuve
napameTpoB, PaCCYNTaHHbIX B NEPBOM M BO BTOPOM Ciyyasx, nexuT B npegenax 20 %. 3Toro BnosnHe
LAOCTaTOYHO, YTODObI KOPPEKTHO OLIEHUTb YPOBEHb U CTPpoUTb TpeHa. MapameTp PDI saBnseTcs ogHUM u3
OCHOBHbIX, MCMO/b3YEMbIX A5 OLEHKM MHTEHCUMBHOCTM YP B KOHTPONMPYEMOM ObbeKTeE.

2.2. Anroputmbl paboTtbl npubopa
BaxxHelLeNn 3aaayeit ANarHOCTMKN COCTOSIHUSE M30M1SILUMK MO NapaMeTpaM YacTUYHbIX Pa3psiaoB
ABNSETCA NpOBEeAEHME KayeCTBEHHOM oueHkn. OHa wMeeT cBoel uenbio avddepeHumpoBaTthb
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BO3MOXHbIA THN ,qeq)eKTa, BO3HUKLUEIO B M30/19UMU, a B MAeEaNeE U J1OKanM3oBaTtb U MECTO €ro
BO3HMKHOBEHUA.

Bce n3BeCTHble MeTOAbl M CNOCOBbI AMArHOCTUKM COCTOSIHUS U30MNSILUMM MOXHO 06beanHUTbL B
ABE rpynnbl.

K nepsoi rpynne OTHOCSTCS MeToAbl, 6asupyrowmecss Ha aHanM3e napaMeTpoB OTAENbHbIX
MMMY/bCOB YaCTUYHbIX PaspsAoB. B HUX aHanM3MpyloTcs aMnauTydHble M YacTOTHble MapaMeTpsbl
3aperncTpMpoBaHHbLIX MUMMYNIbCOB, @ TaKXKe CBS3U MEeXAy MMMySbCaMu, NOCTYMNaloWMMM OT AaTYMKOB,
YCTaHOB/IEHHbIX B Pa3/IMYHbIX 30HAX KOHTPONMPYyeMOro ob6opyaoBaHusi. OCHOBHOE Ha3Ha4eHue
METOZI0B 3TOW Fpynnbl — TOBbILEHNE [AOCTOBEPHOCTU MPOBOAMMBIX M3MEpPEHWU 3a cyeT 6onee
3(hEKTUBHON OTCTPOMKM OT MOMEX.

Ko BTOpoi rpynne OTHOCATCS METOAbl, 6asvpyloliMecs Ha aHanuse aMnauTyaHoro W
aMMNINTYAHO-(A30BOro  pacrnpeaeneHnsl 3aperucTpupoBaHHbIX MMMYIbCOB  YaCTUYHBLIX  Pa3psiaoB.
Llenblo 3TMX METOAOB SABMASETCA ONpPeAesieHUe TUMOB MMELWMXCS AedEKTOB M OLEHKA BMSIHUS
AedekToB Ha OCTATOYHbIA PECYpPC BbICOKOBOSILTHOM M30MSUMW. ITO METOAbl Hanbonee BbICOKOro
YPOBHSI [AMArHOCTMKM, OTHOCSALUMECS K 3SKCMEpPTHbIM CUCTEMaM, MPUMEHSIEMblE AN MOyYeHUs!
KOHEYHbIX 3aK/1It0YEHMIN O COCTOSIHUM U30NALUM.

2.2.1. AHanu3 napaMeTpoB YaCTUYHbIX pa3psaos
Mpu nomowm MEeTOAOB [AaHHOM rpynnbl obecneumBaeTcs HeobxoaMmasi AOCTOBEPHOCTb
NpOBeAEHUS pErMCTpaLmMM YaCTUYHbIX Pa3psA0B B BbICOKOBO/IbTHOM 060pyA0BaHWUM Pa3fnNyHbIX TUMOB.
Bce 3T MeToAbl 06bIYHO peann3oBaHbl Ha annapaTHOM YPOBHE, 3a510XKEHbI B U3MepUTeSibHble NPUbopbI
N3roTOBUTENAMWN TEXHNYECKUX CPeaCTB.

Kak yxe roBOpuioChb BbIlLE, OT/MYME COBPEMEHHBLIX MPUOGOPOB PErMCTpPaLMM YaCTUYHBIX
pa3psgoB OT ocuminorpacdoB COCTOMT B TOM, UYTO BbIXOAHOW MHdOpMaumen npubopa sSBASETCS He
OCUMNIOrpaMMa, HyXXAatoLasicsl B OMOSIHUTENIbHOWM 3KCNEepPTHOW OLEHKE, a MToroBasi MHgopMaums o
KONMMYECTBE WMMYNbCOB, OTBEYAMOWMX OMpeaesieHHbIM TpeboBaHMAM. Becb npouecc OuEeHKK
NapaMeTpoB MMMY/bCOB NPOMCXOAMT B NMPUBOpe B pexume peasibHoro BpeMEHW B COOTBETCTBUU C
3a10KEHHbIMM B TEXHUYECKYIO YaCTb Npubopa anropuTMamu.

Yem npubop coBpeMeHHee, TeM 6o0sbllee KOMMYECTBO [MArHOCTUYECKMX aNirOPUTMOB
peann3oBaHO B €ro TEXHUYECKONM 1 MPOrpaMMHON YacTu. YeM bosblLie peann3oBaHo TakUX anropuTMOB,
60MbLWMMM BO3MOXHOCTSIMU 0611aAaeT CneunanvcT. 3TO MO3BOMSIET €My 3aHUMMATbCA HE PYTMHHbIM
6EeCKOHEYHbIM NMPOCMATPUBAHWEM OCLIMNINIONPaMM, @ ANArHOCTUKOMN COCTOSIHUS M30MALMKN B MPSIMOM ee
MOHUMaHUM.

PaccMoTpumMm Hanbonee BaxHble cnocobbl aHanmsa NnapaMeTpoB YaCTUYHbIX pa3psaaoBs.

2.2.1.1. Bblbop AMana3oHa 4acTOT YaCTUYHbIX pa3psiaoB

OaHUM M3 Hamboriee BaXKHbIX BOMPOCOB, BO3HMKAWOWMIA MpWU MPOBEAEHWUM AMArHOCTUKU
COCTOSIHMSI U30MSILUMKM MO YaCTUYHBIM paspsfaM, SIBNSIETCA BbI6OP AMana3oHa 4acToT, B KOTOPOM
npeanonaraeTcs MNpoBOAWTbL M3MEPEHUS MapaMeTPOB YaCTMYHbIX paspsiaoB. B 3Tom Bompoce B
PEKOMEHAAUMNAX Pa3/INYHbLIX (DUPM-U3roTOBUTENEN AMArHOCTMYECKOro 060pyAoBaHusl CyLLEecTByeT
OYeHb LIMPOKMI pa3bpoc B MapaMeTpax 3TOro AuanasoHa YacToT — OT COTEH Kuorepl [0 rurarepu.

Bonpoc Bbl6Opa 4acTOTHOrO [AManasoHa HeoAHO3HauyeH. B  HeM ecTb  Heckonbko
MPOTMBOMOJIOXHbIX ACMEKTOB, KOTOPbIE MONPO6YeM pacCMOTPETh.
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a) MapaMeTpbl «KaXyLLEerocs» YacTMYHOro paspsiga.

YTobbl OTBETUTb Ha OAMH acneKkT 3TOoro BOMpoca, HeobXxoauMMo BCMOMHUTb, Kakue
aneKTpuyeckme napameTpbl Mbl U3MeEpsiEM, YTO Mbl CYMTAEM «U3MEPEHHbIM YacTUYHbIM pa3psAOM».
ECcTecTBeHHO, YTO Mbl HE MOXKEM MPOBECTU «MNPSIMbIE» U3MEPEHUS MAapaMeTPOB YacTUYHbIX pa3psiaoB B
nsonaumm. CnoXXHOCTbIO SBASIETCS TO, UTO pa3psifbl 06bIYHO NPOMCXOAAT HE TOMIbKO BHYTPU Kopriyca
060pyaoBaHUSI, HO U JaXKe BHYTpU caMoK u3onsiumm. KpoMe Toro, HanpskeHusi, C KOTopbIMK paboTaeT
KOHTponupyemoe obopyaoBaHue, bbiBaeT HAaCTONIbKO H60/bLLIMM, YTO HM O KAKUX «MPSIMbIX>» N3MepeHmsX
O peyn He MOXeT 6bITb.

Mocne KaXxgoro YacTMYHOMO paspsiga BHYTPY 000pyAOBaHMSI M3 MUTAIOLLEN CETU NPOUCXOAUT
UMNYNbCHAs  «MOAKauyKa 3Heprum», HeobxoauMasl AN BOCCTAHOBNEHUS  pacnpeaeneHuns
3MIEKTPUYECKOr0 MONsl, WCKAXEHHOro paspsaoM. VIMEHHO 3TOT 3/EKTPUYECKUA WUMMYAbC  Mbl
PErnCTPMPYEM MpPW MOMOLLUM HALIMX AATUMKOB, YCTAHOBMIEHHBIX «BOKPYr» YEPHOro siliMKa, KOTOPbIM
HaM NpeaCTaBNSeTCS KOHTPOIMpyeMoe 060opyaoBaHuMeE.

M3 3TOro cneayer O4YeHb BaXKHOE 3ak/todeHue. Pernctpupyemblii MMNynbC «OT YacTUYHOMO
pa3psiaa», KOHEYHO, MMEET CBSA3b C NMapaMeTpamMu NPOM3OLLEALLEro BHYTPM YacTUYHOIO pa3psiaa, Ho
BO MHOrOM (MOXHO CKa3aTb, MPAKTUYECKM TMOSMHOCTbIO) OH CGOPMUPOBAH 3NEKTPOMArHUTHLIMM
napamMeTpamMn KOHTPO/MpyeMoro obbekta. Ha napameTpbl peructpypyemoro npubopoM MMnynbca
OKa3blBalOT B/NSHWME MHOrMe AKTOpbl: FEOMETpUYECcKME pasMepbl 06bekTa, €ro BHYTPEHHWE
3NEKTPOMArHUTHbIE CBS3M, MECTO BO3HUKHOBEHUS AedekTa.

3aKnoYas 3TOT BeCbMa MOBEPXHOCTHbI aHanM3 OCOBEHHOCTEN W3MEPEHUSt YacTUYUHbIX
paspsoB, CNeAyeT ckasaTb creaylollee. M3mMepeHnst B CaMOM BbICOKOYACTOTHOM /JIMana3oHe UMetoT
CMbIC/T TONBKO NPU KOHTPOJIE «MNPSIMOro» 3MEKTPOMArHUTHOrO U3yYeHUs Ha NOACTAHLMM NPY NMOMOLLU
30HAa. Mpu BbIGOpE YaCTOTHOrO AManasoHa ANs MPOBEAEHMS M3MEPEHUI BHYTPU 060pYyAOBaHMS
NpaKTUYECKN Bceraa CneayeT OpUEHTUPOBATLCA HE Ha MapaMeTpbl «UCTUHHOrO WMMMyNbCa», a Ha
NMapaMeTpbl «TPaHCHOPMUPOBAHHOIO UMMNY/IbCa®», PETMCTPUPYEMOrO CHapY>W 06bekTa. Mpu 3TOM Yalle
BCEr0 OKa3bIBAETCS, YTO CaMblil BbICOKOYACTOTHBI UMMYNbC, BO3HUKILWIM B cepeanHe KabenbHOW NMHUK
Ha KOHLIEBOWM pa3fesike, rae Mbl 0BblYHO YCTaHaB/IMBAEM CBOM [AATUMK YacTUYHbLIX pa3psaos, byaet
WUMETb 4acToTy He 6onee oAHOro Merarepua. AHanorMyHash KapTMHa UMEET MECTO BHYTPU KPYMHbIX
3NEKTPUYECKMX MALUNH U TPaHChOPMaTOpPOB.

b) CBA3b peanbHOW «30Hbl YyBCTBUTENBHOCTU» AaTUMKa YaCTUYHBIX pPa3psiaoB C ero paboyeit
YaCTOTOW.

YeM Bbille YacTOTa BbICOKOYACTOTHOMO MMMY/bCa, TEM C HO/bLUEN CKOPOCTbIO OH 3aTyXaeT B
HEOAHOPOAHOM KOMMJIEKCHOW cpede, B BWAE KOTOPOM YyAOBHO NpeacTaBnsTb BCE KpPYMHble
BbICOKOBOJIbTHbIE MalUMHbI M annapatbl. [N AMArHOCTMKM COCTOSIHUS M30/ISIUMM MO YacTUYHbBIM
pa3psiaaM 3TO UMEET OYEHb BOSIbLIOE 3HAYUEHME.

Hanpumep, paccMOTpUM CTaTOp KPYMHOWM 3NEKTPUYECKOW MaLlUMHbI AN KOHTpons YP, B KOTOPbIX
Hambonee 4acTo MCNOAb3YKT BbICOKOYACTOTHbIE KOHAEHCATOPbI CBA3W, MOAK/IOYAEMblE K BHELUHUM
KfieMMaM 06MOTKW. EC/iM YaCTUYHbBIN pa3psia BO3HUKAET B6M3KN BHELIHMX KIIEMM 06MOTKM, TO Npobnem
C perucrpaument umnynbca HeT. ECn Xe YacTUYHbIN pa3psia Takow XKe MHTEHCMBHOCTM BO3HMKHET Ha
«MPOTUBOMONOXKHOW» YacTh 06MOTKM BOIN3M HEWTPANbHOM TOUYKM OBMOTKM, TO 3TOT UMNYnbLC ByaeT
NUMETb B 30HE HaLLero AaTymka CyLLeCTBEHHO MOHMKEHHYIO aMnNanTyay. Kpome Toro, 4actota umnynbca
3@ CYET 3aTyxaHWsi BHYTPU OBMOTKM 3HAUUTENIbHO CHU3UTCH. PeanbHO 3TO BbIPa3uTCS B 3aTArMBaHWUU
nepeaHero ¢poHTa MMNynbca. Ha npakTuke 3TO NpuBedeT K TOMY, YTO UMMYAbCbl OT OAMHAKOBbIX
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YaCTMYHbIX pa3psdoB, HO  BO3HMKWMX B pasHblX 4acTax obmoTkn, npubopom  byaer
NHTEPNPETUPOBATLCS KakK MMMYNbCbl Pas3/IMYHON WMHTEHCMBHOCTU CO BCEMW BbITEKAWOLWMMKM OTCOAa
NoCcNeacTBUsSIMU.

OTcroa cneayeT NpPoCTOW AMArHOCTUYECKUI MPU3HAK, MHOMAA OKa3blBAOLMIACA MPaKTUYeCcKu
MOME3HbIM MpPU OLEHKE BEPOSITHOrO MeCTa BO3HUKHOBEHWSI AedekTa B u3onsaumu. Yem 6onee
BbICOKOYACTOTHbIM ABMIIETCS 3aPEMMCTPUPOBAHHBIA UMMYNLC, TEM BNMXKE K AATUMKY pacronaraercs
30Ha €ro BO3HMKHOBEHUS. YeM Kpyye nepeaHunin GpoHT UMMyMbCa YaCTUYHOMO pa3psaa, TEM Bbille ero
yacrora.

TakoM JANarHoCTUYecKnin noaxon

§® %® §@ NPOAEMOHCTPUPOBAH Ha puUcyHKe 13. Ha Hem B

KauyectBe nMpuMepa npuBeaeHa KkabenbHas

’ NIMHWMSA, B KOTOPOWM YyKasaHbl TpuM MeCTa

Al BO3HWKHOBEHMS 4aCTUYHbIX paspsaoB. Yem

6nMke K NEPBUMYHOMY [AAaTUMKYy BO3HUKAET

YaCTWMYHbIA  pa3psg, TEM Kpyye nepeaHun

(poHT perucTpupyemoro wumnynbca. Kpome

TOro, No Mepe yaaneHus oT AaT4mKa CHUXKAETCS
aMMNnTyaa perucTpupyemMoro UMy bea.

AaHHbli  3deKT  nerko  MOXHO
PucyHok 13. BnavsHne MecTa BO3HUMKHOBEHUS NpOBEPUTH B npouecce npoBeAeHust
HacTHoro paspﬂnawxycgch:y PErMCTpUpyeMoro KanMBpPOBKN N3MEPUTENBHOM LIENK NPY MOMOLLY
KanMbpoBO4YHOrO reHepaTtopa. [na  3T0ro
HeobxoaMMO  KanMOPOBOYHLIN MMMYNbC WMHXEKTMPOBATb MOOYEpEeAHO B Havano 06MOTKM M B
HeWTPasibHy0 TOYKY OOMOTKM CTaTopa M ONpeaensitb Npu 3TOM YyBCTBUTENbHOCTb M3MEPUTENbHOM
cxeMmbl. [1py 3TOM MOXHO AOCTAaTOYMHO TOYHO OMPEeAENUTb KOJIMYECTBEHHOE 3HaYeHne ko3 duLneHTa
3aTyXaHus YaCTUYHbIX pa3psifoB B 0OMOTKe.

MonyumB peanbHOe 3HayeHne Ko3PUUMEHTA 3aTyXaHWsl MMMYNbCOB B OOMOTKE, MOXHO
NPUHSATL peLleHre, AOMYCTMMA M Takasi MOrpeLlHOCTb U3MEPEHMUSI YAaCTUYHbIX pa3psaoB (pasHuua B
aMMNANTYax U eCcTb MOrpeLHOCTb U3MepeHns). Ecnn pasHmua B 4yBCTBUTENIbHOCTM cOCTaBuT Ao 20 —
30 NpOLEHTOB, TO C TAKOW MOrPELHOCTbIO, HABEPHOE, MOXHO COrnacuTbCsl. ECnm 4yBCTBUTENBHOCTY
6yayT pasnnMuaTbCs B HECKOMbKO pas3, TO A8 NPaKTUYECKMX U3MEPEHUI 3TO HeAoMNyCTMMO. LieHHOCTb
TaKUX U3MEePEHUIA HeBeNKa.

Cpasy e BCTaeT BaXHbI Borpoc. OYeBMAHO, YTO ANS KaXKAOro AaTuMKa CyLIEeCTBYET 30Ha
YyBCTBUTENILHOCTM, B KOTOPOM €r0 UCMOJIb30BaHNE HE MPUBOAUT K 60MbLLIONM NOrPELLIHOCTU U3MEPEHWUA.
KakoBbl pa3Mepbl 3TOM 30HbI? CNeACcTBUEM 3TOro BOMpOCa CTAHOBMTCS C/IEAYIOLLMIA BOMPOC: €C/IN 30Ha
YyBCTBUTESILHOCTM [J@aHHOrO [aTyMKa He 3axBaTblBAeT BECb 06bEM KOHTPONMPYEMOro 060pyoBaHMs,
TO CKOJIbKO XK€ BCEro HY>XXHO TaKMX [aTYMKOB, YTODObl CHATb 3TO OrpaHuyeHue. MOHSATHO, YTO YeEM
MEHbLLE ANS NPOBEAEHNS U3MEPEHUIA HY)XHO AATUMKOB, TEM 3TO JIyYlle.

MbI NOAOLLIN K CAaMOMY Ba)XHOMY BOMPOCY: @ Kakue e AaTynku nydwe? Kakme umMetot 60bLuyto
30HY KOHTPO/ASA YaCTU4HbIX pa3psaoB B usonsaunm? OTBET 34eCb NMPOCT: YeM Huke paboyas vactoTta
AaTyMKa Npu NpoYMX paBHbIX YCIOBUSIX, TEM LUMPE €ro «30Ha OTBETCTBEHHOCTU». B Hanbornbluen mepe
nHdopmaTneHbl aatyunkmn cepum RFCT (Radio Frequency Current Transformer), koTopble paboTtatoT B
[AOCTATOYHO LUMPOKOM AMarna3oHe YacToT M NO3BOMSKOT KOHTPO/IMPOBATb YaCTUYHbIE pa3psbl BO BCEM
obbemMe BbICOKOBOMLTHOrO 06bopyaoBaHus. KoHaeHcaTopbl cBsisau Mapku CC (Coupling Capacitors)
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BbIAENAOT UMMNYNbCbl B 60nee BbICOKOYACTOTHOM AMara3oHe. Mo3TOMYy 30Ha WX YYBCTBUTENIbHOCTU
CyLleCTBEHHO MEHbLLE.

C) Cesi3b pa6oqero Anana3oHa 4acTtoT VI3MepVITeJ'IbHOI7I CXEMbI perncrpaumm 4Y4acCtu4HbIX
pa3psaaoB C AMana3oHOM YacCTOT aKTUBHbIX NMOMEX.

BaXkHbIM napaMeTpoM, onpeaenaownm XKenaTenbHbI Anana3oH 4acTtoT M3MepVITeI'IbHOl‘/J1
CXEMBbI, ABNAETCA €ro CBA3b C AMaNa30HOM YaCTOT NOMEX. Hanbonee onacHbIMK 1 TPyAHO YCTPAHUMbIMU
B TpaHCd)OpMaTODHOM o6opy.qosava| ABNAKOTCA NOMEXU OT KOPOHHbLIX pa3psaoB.

CyLlLecTByEeT HECKONbKO PasfMYHbIX B3rNS40B HAa YaCTOTHbIA AMana3oH, B KOTOPOM BAUSIHWE
KOPOHHbIX pa3psaoB Hanbonee cunbHO. OAHM aBTOPbI CYMTAIOT, YTO BAMSIHUME KOPOHHBLIX Pa3psiaoB
MaKCMManbHO B AManasoHe 4acToT, MeHblueM, yeM 5 Merarepu. EcTb paboTbl, B KOTOpbIX 30HA
MaKCMMasibHbIX MOMEX onpeaeneHa B YacTOTHOM Avana3oHe oT 5 o 20 merarepu. EcTb nHdopmMaums
0 TOM, YTO 418 TOro, YTobbl OTCTPOUTLCS OT MOMEX, HY>XHO NPOBOAUTbL N3MEPEHMS B AMaAna30oHe YacToT,
npesbiwatowem 200 Merarepu,.

CunbHoe pasnuune Mexay MHhopMaLlmein pasHbiX aBTOPOB, 0YEBUAHO, 0OYCNOBNIEHO TEM, YTO
BCe 3TW WCCNeAoBaHUS MPOBOAWAMUCH ANSt Pa3HbIX TMMOB BbICOKOBOSILTHOrO 06opyaoBaHusi. He
CYLLECTBYET O[MHAKOBbIX PEKOMEHAAUWNMA, B KaXKAOM KOHKPETHOM C/lydae HeobxoaMMo MpOBOAUTH
crneuuanbHble UCCNeaoBaHusl, 4YTOObl BbISIBUTb MHQOPMATMBHYIO YacCTOTHYKD 30HY, B KOTOPOM
NPUCYTCTBYIOT YaCTUYHbIE pa3paabl, @ BAUSHUE NOMEX MUHUMAIbHO.

2.2.1.2. CpaBHeHVe MMMybCOB YaCTUYHbIX Pa3psiAoB No aMnaunTyae

OOouH 1 TOT >Xe MMMYSbC OT YAaCTUYHOrO Paspsna, BO3HMKLLIErOo BHYTPWU KOHTPOSMPYEMOro
obopyaoBaHus, MOXET 6bITb 3aperncTpMpoBaH HECKONbKMMU AaTUMKAMU, YCTAHOBEHHBIMU B pa3HbIX
Toykax. Hanpumep, pa3psa B BbICOKOBOSIbTHOM 06MOTKe (ha3bl «A» cMI0BOro TpaHcdopmaTopa byaeT
3aperucTpMpoBaH BCEMU TpeMmsl AaTumkamu Mapku DB, yctaHoBneHHbiMM Ha MUAH BbICOKOBOABbTHBIX
BBOAOB TpaHcdopMaTopa. ITOT e curHan byaer 3aperncTpupoBaH AaTyMKaMu, MOAKMOYEHHBIMU K
obmoTtke CH mnum HH.

3TN CUrHanbl, 3aPErnCTPUPOBaHHbIE HECKONBKMMU AaTYMKaMK OT OZIHOrO MMMY/bCa YacTUYHOro
pa3psaa, 6yayT UMETb HEKOTOPbIE OT/IMYMS. B OCHOBHOM 3TW OT/iMumMsi ByayT 3aknoyaTbCs B ABYX
napameTpax. Bo-nepBbIx, curHanbl 6yayT UMeTb pasHyto aMnnTyAy, T. K. Py NEpeHaBOAKE B COCEAHME
asbl cMrHan ocnabutbcsi. Bo-BTOPbIX, pa3HbIMU AaTUMKAMU CUTHAN 3APErUCTPUPYETCS CO CABUIOM BO
BPEMEHMW. 3TO 0ObSACHAETCS pas3/IMuMEM BO BPEMEHM ABWMXXEHUSI UMMY/bCa OT MECTa BO3HWKHOBEHUS
naedekTa 40 MecTa YCTaHOBKM AaTumuKa. 3Ta pa3HULIA MOXKET COCTaBNATb AECATKM HAHOCEKYHA,.

PaccMOTpUM  0COBEHHOCTM UCMOMb30BaHMS B MpaKTUKE pasnyuuMiA  aMnnvTyd CUrHasmos,
BO3HMKILWX OT OAHOMO YaCTMYHOrO paspsiAa, HO 3apPErnMCTPUPOBAHHBIX AAaTYMKAMU, YCTAHOB/IEHHBIMU B
pa3HbIX MeCcTax KOHTpO/MpyeMoro obopyaoBaHus. MNpu 3ToM elle pa3 HAaMmOMHWUM, YTO aHaIn3 Takux
0COBEHHOCTEN CWUrHanoB AOSHKEH NpPOBOAWUTLCS B Mpubope Ha annapaTHOM YpPOBHE B peXuMe
peanibHOro BPEMEHMW.

OyeBMAHO, YTO NpU NepeHaBoake curHana (c ogHou dasbl TpaHcdhopMaTopa Ha apyryto ¢asy,
C OAHOW CcekuumM 0BMOTKM Ha APYrylo, C OAHOM KabenbHOW NMMHUM Ha APYryr0) aMnaUTyaa HaBeAEeHHOro
CUrHana MeHble aMNAWUTyAbl NEPBUYHOrO CUMrHana. DTO SBASETCS CaMbiM BaXKHbIM aMMAUTYAHbIM
MPU3HAKOM YaCTUYHOrO pa3psaa NpY MHOMOKaHaNIbHOM PErncTpaumnn, NpyM NOMOLLM KOTOPOro MOXHO
YTOYHUTb, @ MHOrAA U yKa3aTb TOYHO MECTO BO3HMKHOBEHMS AedekTa B U3019UUN.

19



G'HRUB «PD-Analyzer/6P>» PyKoBOACTBO MO 3KCnyaTaumm

2.2.1.3. OueHka B3aMMHOIo BpeMeHu npuxoaa MMnysbCcoB

MpyMeHeHNe OaHHOrO MeToAa 6asupyeTcs Ha MNpoCTOM (PU3MYECKOM SIBNIEHUM — Yy4yeTe
KOHEYHOrO  3HAYeHUs] CKOPOCTU  [BWMDKEHUS  BOJSIHbI  (3MEKTPOMArHUTHOTO  MOJS)  BHYTpM
KOHTpOsMpyeMoro obbekTa.

C yyeTOM TOro, 4TO AMINEKTpUYECKasi MPOHULAEMOCTb Cpefbl BHYTPU KOHTPOSIMPYEMOrO
obbeKkTa OTINMYAETCS OT ANINEKTPUYECKOW MPOHMLAEMOCTU BaKyyMa (BO3ayxa), CKOPOCTb ABWXKEHMS
BOSIHbI B 0bbeKkTe Bceraa 6yaeT MeHblue CKOpOCTU ABWXEHWUSI BOSHbI B Bakyyme. B cpegHeM MOXHO
cynTaTb, YTO CKOPOCTb ABWMXKEHMS BOJHbI B 06bekTe coctasnsieT 0,55 — 0,65 OT CKOpOCTM BOJSHbI B
BakyyMe. OTctoga cneayeT, YTO OAUH METP PacCTOSHUA BHYTPU 06beKkTa BOSHA 3N1eKTPOMArHUTHOIO
nons rnpeogosneBaeT 3a 6 — 7 HAHOCEKYHA.

[aHHbIA MeToA NoKanM3auuMm MecTa BO3HMKHOBEHWMS AedekTa B M30MgUMn  0COBEHHO
3(hEKTUBEH NPU ANArHOCTMKE COCTOSIHMS U30NSUMM KabenbHbIX NUHUA M KPY. [laHHble 06beKTbI
MUMEIOT  3HAUUTENbHbIE JIMHEWHblE rabapwTbl, BHYTPU KOTOPbIX MOXHO KOHTPOSIMPOBaTh
Pa3HOBPEMEHHOCTb NpMXo4a UMMyMbCa K PasnyHbIM AaTUMKAM.

Mpn MCNONb30BaHMM JAaHHOTO MeToAa HeobXoAMMO MOMHWUTbL, YTO AJIMHA COEAMHUTENbHbIX
NMHWIA OT AATYMKOB A0 M3MepUTENbHOro npubopa Ao/MkHa ObiTb OAMHAKOBOW. 3TO aBTOMATUYECKM
CneflyeT U3 TOro, YTo M B 3TUX COEANHUTENbHbIX Kabensax Mbl MMEEM TAKYHO )€ CKOPOCTb ABUXXEHMSI
BOJIHbI 3IEKTPOMAarHUTHOro Moss.

He nuiweH NpakTUYecKoro CMbIC/ia BapuaHT CO3AaHUsi U3MEPUTESNIbHOM CXEMbI, B KOTOPOW ANNHA
M3MepUTENbHbIX Kabenein oT pasHbiX AaTYMKOB MOXET CreumasibHO BbiIBUpaTbCst He 0AMHAKOBOM. Mpu
3TOM MOXXHO CO3AaTb Takue ycnoBus, Koraa npubop byaeT cpaBHMBATb HE «MPSIMOE» BPEMS MeXay
NpUX0OAOM WMMMYMbCOB OT AATUMKOB, @ «OTHOCUTENbHOE» BPEMSs, KOraa B afropuTtM onpeaesieHus
BPEMEHM MpUXoAa MMMyNbCOB OyAeT BBeAEHa 3afepXKka. YMeHbluasi AnMHY Kabens oT OAHOro uam
APYroro AaTymka, MOXHO A0OUTbCA 3aAePXKKM BO BPEMEHU NPUX0Aa MMMYNbCOB CO 3HAKOM M/OC U
MUHYC.

2.2.1.4. CpaBHeHuWe UMIYNbCOB MO NOMSPHOCTU

Wcnonb3oBaHWe MeToAa «pa3bopku» MMMYNIbCOB Ha «MOJIE3HbIE» U «LIYMOBbIE» MPU MOMOLLM
CPaBHEHWS MONSPHOCTU SIBASIETCA AOCTAaTOYHO pacnpocTpaHeHHbIM. CaMoe rfaBHOE, YTO HYXHO
MOHMMaTb MpW 3TOM, YTO U3MYecKass MoAenb MPUYMH BO3HWUKHOBEHMSI pasHWULbl B MOMSIPHOCTM
MMMYNbCOB OT pasHbIX AAaTYMKOB AO/MKHA BbITb OCTAaTOYHO 060CHOBaHa. Henb3s NpoCTo UCMob30BaTh
(aKT, 4TO MONSPHOCTb Yy CUIHaNA M NMOMEXM OKa3aJuCb PasfiMyHbl. OTO He A0/MHKHO OblTb MPUYMHOM
npuMeHeHnss Metoga. HeobxoauMoO MOHMMaTb, YTO 3TO COOTBETCTBYET (HU3NYECKOM KapTUHE
pacrnpoCTpaHeHUst UMMYNbCOB BHYTPU KOHTPOIMPYEMOro 0bbekTa.

2.2.2. OyeHKa COCTOSIHUSA U AUAarHOCTUKa aAedeKToB U30s54um No pacnpeneneHno
MMNY/IbCOB YaCTUUYHbIX pa3psaaoB
B aToM pasgene Mbl nonpobyeM paccMOTpeTb ABa OCHOBHbIX crnocoba, Haubonee 4yacto
NCNOoNb3yeMblX Ha NPaKTUKe AN1s1 OLLEHKN CTENEeHW BNSHUS 3aperncTpUpOBaHHbIX YaCTUYHbIX pa3psaos
Ha HaaeXHyo 1 6e3aBapuiMHy0 paboTy KOHTPOMPYEMOro BbICOKOBOILTHOrO 060pyA0BaHUS.

HasHaueHne 3TMX [ABYX AMArHOCTMYECKMX METOAOB pasnnMyHo. Ha ocHOBaHWM aHanusa
aMnIMTYAHO-(a30BoOro  pacnpeaeneHnst UMMyNbCOB YacTWYHbIX Pa3psiAoB Yalle BCEro yaaeTcs
addepeHumpoBaTb TMN AedekTa, MMEKLErocs B U3015LMN BbICOKOBOSILTHOFO 060pyAoBaHus. Takast
MHdopMaumMs NoC NoapobHass MHMOPMauMs O BHYTPEHHEN KOHCTPYKUMM W30MSIUMM B AaHHOM
060pyaoBaHUK OKa3bIBAETCA OYEHb MOME3HOW OISt OLEHKN OMACHOCTM 0BHapy>XeHHoro aedekTa.
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Mpu noMmowm aHanumsa TEHAEHUMA B W3MEHEHUM BapeFMCTpMpOBaHHOVI MHTEHCUBHOCTU
nposaBneHna 4YacCTU4dHbIX pa3psaoB B M3014UUN 0ObIYHO OLEHMBAETCS COCTOSIHUE p.ecbeKTa.
MNpUHMMaeTCa O4YeHb BaXKHOE peLleHne, SBNSeTCa n .qed)eKT CTalMOHapHbIM WX XK€ pa3BUBaloOLLMMCA.
Hanbonee onacHbIMK aBNSOTCA D,ed)eKTbI pa3BuBaloOLLINECA, KOraa 30Ha U1K MHTEHCUMBHOCTb ,CI,ECbeKTa
NMOCTENEHHO YBeNMYMBAETCH. HanuMume nonoXUTeNnbHOro TpeHAa B WMHTEHCUMBHOCTM  YaCTUYHbIX
pPa3psaoB ABNAETCA Hambonee onacHbIM NPU3HAKOM pasBUTUA ﬂe(beKTOB B n3onsauuu.

Oba 3T MeTofa SIBNAOTCS B3aMMOAOMOSHSOWMMA. BbiBOAbl OAHOrO MeToAa MO3BONSIOT
pacluMpuTb UK Xe, HaobopoT, AnddepeHUMPOBaTh 3aKTHOYEHUS, MOMYUYEHHbIE C UCMONb30BaHUEM
ApYyroro mMetoaa.

2.2.2.1. AHanu3 amMnauMTyAHO-(ha3oBoro pacrnpeaeneHst MMnynbcoB B
BbICOKOBOMLTHOM 060pyA0OBaHNM — OCHOBA A/18 onpeaeneHuns tuna gedekra B
n3onaunm

[ns aHanu3a aedekToB B U30MSLMM MOXHO MCMOJSIb30BaTb HECKOJIbKO TMMOB «rpadnyeckoro»
npeacTaBneHns pacnpeaesieHns 3apermcTpupoBaHHbIX MMMYIbCOB YaCTUYHbIX pa3psaoB. PasnuyatoT
ABa Hambonee 4YacTo MNPUMEHSIEMbIX Ha MpaKTMKe pacnpefeneHus: aMnauTyAaHO-4acToTHoe U
aMnNnUTyaHO-ha3oBoe (4acTOTHOE) pacrpeaenieHne MMNYIbCOB YaCTUYHBIX Pa3psfioB.

PaccMOTpeHne HauHeM C aMMIUTYAHO-YaCTOTHOIO pacrnpeaeneHnst MMMy bCOoB.

N & Mo cBOEMy MNEPBUUHOMY OMpeAeneHuto
aMMANTYAHO-4aCTOTHOE pacripezieneHmne
@ BbICOKOYACTOTHBIX MMIMy/bCOB [IOMKHO MOKa3blBaTh,
KaKoe KOJMYeCTBO WMMYSIbCOB AaHHOM aMmaUTyAbl
6bIN10 3apercTpUpoBaHoO B NpoLiecce NpoBeaeHNs
@ N3MEepeHN YaCTUUHBIX pa3psaoB. MpuMep Takoro
aMMANTYIHO-4aCTOTHOrO pacripesieneHus
)\ - UMMNyNbCOB nNpuBeaeH Ha pucyHke 14. Tlo
QnK | ropusoHTanbHOM ocu rpadmka OTNOXKEHbI 3HAUEHNS
KaXKyLLIMXCS 3apsAOB  3aPEervCTPUPOBAHHbIX

PucyHok 14. AMMIMTYAHO-4aCTOTHOE WMNYNbCOB  (MAW  aMMNTYAbl  UMMYbCOB B
PACTIPEAGNEHNE MMMYNICOB HACTMAHBIX PASPAAOB | ynnnBonbTax), @ no BEPTUKANBHOI OCH OTIOKEHDI

KOMIMYECTBO MMMY/bCOB.

HeobxoAMMO O4YeHb XOpOLIO MOHWMATh CNEAYIOWY OCOBEHHOCTb MPUHATOW  3Aech
TEPMUHOMOrMK. Hannume B 3TOM HaMMeEHOBaHMM rpaduka TEPMUHA «YaCTOTHOE pacnpeaenieHves
HUMKaK He CBSI3aHO C YaCTOTHbIMM CBOWCTBAaMM 3aperucTPUMpPOBaHHBLIX CaMMX WMMMYSIbCOB YaCTUYHbIX
pa3psAoB. ITO HUKAK He CBA3aHO HU C KPYTU3HO nepeaHero poHTa peanbHoro MMMybca YaCTUYHOMO
paspsiga, HU C ANUTENIbHOCTbLIO 3TOro MMMNY/bca. TEPMUH «YaCTOTHOE pacnpeaesieHnes UCNosb3yeTcs
3[1eCb KakK MapaMeTp, MoKasblBaloLLMIN HEKOTOPYIO KOJIMYECTBEHHYIO CTOPOHY PE3yNbTaToB, @ UMEHHO
KOMIMYECTBO MMMY/IbCOB YaCTUYHbIX Pa3psAoB. B IaHHOM KOHKPETHOM C/lyyae 34eCb Ha NpUBEAEHHOM
Ha PUCYHKE aMMIUTYAHO-YaCTOTHOM rpaduvKe paccMaTpUBAETCA pacrnpedeneHne  MMMybCoB,
CrpynnMpPOBaHHbIX MO MPUHLMMNY PaBEHCTBA aMMUTYA.

Ha 3TOM pucyHKe MoOKasaHbl fABa HECKObKO pasnunyatowmxcs rpadvka. padmk 1
COOTBETCTBYET UHTErpasibHOMY pacrnpeaeneHnto UMMyIbCOB YaCTUYHBIX Pa3psiaoB, Koraa npoucxoauT
CYMMVPOBaHME MMIMY/IbCOB MO Mepe YBENMUYEHUS MOPOroBOro 3HauYeHus amMnaunTygbl. Camylo Manyio
amMnIUTyaly «npeoaosnenin» BCe 3aperncTpupoBaHHble NpubopoM MMMybChl. B NpaBoii YacTv rpaduka
HAXOAATCS TOMbKO TE€ WUMMYNbCbl, KOTOPbIE MMEIT HaubOoMblUyld aMnuTyay, NpPeoaonenn ToNbKOo
camble 60sblUKe MO aMnNIUTyae Noporu.
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pauk 2 cooTBeTCTBYET ApyroMy anddepeHumnanbHOMy nNpeacTaBneHuIo pacnpeaeneHuns
UMMYNbCOB  YAaCTMYHBLIX Ppa3psaoB. Ha HeM  KaxaoMy 3HAYeHW0 aMnauTyAabl  COOTBETCTBYET
3aperucTpMpoBaHHOe KOMMYECTBO TONbKO TeX WMMYyfbCOB, KOTOpble WMENn COOTBETCTBYHOLLYIO
noporosyto (natoc-MuHyc) amnautyay. Oba rpadmka AOCTaTOYHO 4acTO MUCMONb3YKOTCA B MpPaKTUKE
aHanu3a. [na HEeKOoTOopbIX 33aJady AMArHOCTUKM MNpeanoyTUTeNbHEee WHTErpanbHoe npeacTaBfieHne
pacnpeaeneHust UMNynbLCoB, ANs Apyrnx — anddepeHumanbHoe.

bonee uWHdOpMaTUBHLIM  ABNSETCA
amMnAnTyaHo-da3oBoe (4acToTHOE)
npeacraBneHve pacnpegeneHus UMnybLCcoB
YaCTU4HbIX  paspsgoB. [puMep  Takoro
pacnpefeneH1sa nokasaH Ha pucyHke 15.

Ha Takom rpaduke nokasbiBaeTcs
pacnpegeneHme WMNynbLCoB MO aMNANUTYAE,
(ba3oBOMY yrny HanpshKeHWUs NUTaloLEN CETU
n KONN4ecTBy MMMy 1bCOB. Takoe
pacnpegeneHme  MOMHOCTbIO  OMNMUCLIBAETCS
MaTpuuel, B  KOTOPOM €eCTb  CTPOKM,
pasnuuyalomecs no amnautyge, cronbupl,
COOTBETCTBYIOWME oOnpeaeneHHbIM  (ha3oBbiM
30HaM nuTatoLwero HanpsxxeHus (ot 0 go 360
«3NEKTPUYECKMX>»  rpaaycoB). B  kaxaon

Amnnutyaa, B

0" gu 1éu= 2?.[': 360° A4elrike MaTpuLbl CTOUT YMCNI0, KOMMYECTBEHHO
Q02=0418 PDI=5425MBT MN=626umM'cek HOKa3bIBa}0|JJ,ee, CKO/bKO MMI‘IYJ'IbCOB
YaCTUYHbIX pa3psaoB C TaKMMKU NMapamMeTpamu

PucyHok 15. Npumep pacnpegeneHns nMmnynibcos 6b1110 3aperncTpupoBaHo. CnoBO «4acTOTHOE»

YaCTUYHbIX pa3psaoB
B HaAMMEHOBAHUW TaKuUX AunarpamMm 4acrto

OMNyCKalT, Ha3blBasi UX NPOCTO aMMIMTyAHO-(Da30BbLIMK AnarpaMMamu.

BaxkHbIM (BNSIETCS BOMPOC, MOYEMY YaCTU4YHble paspsiibl BO3HMKAKOT B 30HE HapacTaHus
HanpshKeHUs1 MUTAOLWLEN CETM U MPAKTUYECKM MONHOCTbIO OTCYTCTBYIOT B 30HE, A€ HanpshkeHue
OTHOCUTE/IbHO aMMIMTYAHOrO 3Ha4yeHusl yMeHbluaeTcsl. Ha pucyHke 16 npuBeaeHa nHgopmauus, npu
MOMOLLM KOTOPOM Mbl MOMbITAEMCS XOTS Obl MOBEPXHOCTHO MpOaHanM3nMpoBaTb 3TO CIOXHOE
dm3mnyeckoe aBneHue.

Ha pucyHke cnpaBa BBepxy YC/IOBHO
HV MoKas3aH C/lo BbICOKOBOMLTHON U30MSILMN  C
C1 AedekToM TuNa «rasoBoe BK/OYEHWE» B
% Cd cepeanHe. PagoMm ¢ pgedekToM  nokasaHa
Co YC/IOBHAsi CXeMa 3aMeLleHuss Cosi U3015umu,
cocTosiasl U3 Tpex 30H, KaXkaass M3 KOTOpPbIX
npeacTaBneHa Ha CXeMe 3aMelleHus B Buae
n n oTAenbHOro KoHaeHcatopa. KoHgeHcatopbl C1 u
9 UU | b C2  nokasblBalOT  Y4acCTKM HOpMasbHOW
‘I nsonaumm, a KoHaeHcatop Cd moaenupyet
AedekT B nsonsumn. Ha rpacduke cneesa BHU3Y
NnoKasaHa CMHycouaa MUTAIOLWEro HanpsXeHus.
Ha atom e rpadwvke noka3aHO W3MeHeHue
HanpspkeHuss Ha 30He pedekta B dYHKUMK
BpEMEHM W YaCTU4Hble pa3psabl, KoTopble
BO3HMKAIOT B 3TOMN 30HeE.

HAAR

PucyHok 16. PacnpeaeneHme Hanps»KeHHOCTM Nons
B 30He gedekTta n3onsumm
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Mpy pocTe NPUIOXEHHOIO K U30M1ALUM HAMNPSXKEHUS NO CXEME 3aMeLLEeHNs U301UMM HAYMHaeT
npoTekaTb TOK, MPOMOPUMOHANbHLIA MIHOBEHHOMY 3HAYEHMIO M CKOPOCTM M3MEHEHWUS MUTAOLLEro
HanpsbkeHus. Ha KaXxaoM KOHAEHCaTope CXeMbl 3aMelleHMs HayMHaeT BOo3pacTaTb HanpsKeHue.
CyMMa HanpsiXeHU Ha TPex KOHAeHCaTopax BCeraa paBHSAETCS NPUIOXKEHHOMY HaMPSHKEHMIO.

Mpw BO3pacTaHMM HANpPsXXEHWs1 HA ra30BOM (BO3AYLUHOM) BK/IKOYEHMM 40 NPOH6ONHOr0 3HaYeHMs!
(bonee 3 kB/MM ans BO3a4yxa) BO3HWMKAKOT YaCTUYHbIE pa3psiabl. B pe3ynbTaTe BO3AENCTBUS KaXaoro
YaCTMYHOrO pa3psda MNafeHVe HanpsHkKeHns Ha 30He fedeKTa YMEHbLIUTCS, @ HanpskeHue Ha
koHaeHcaTopax C1 m C2 Bo3pactaeT. MOCKOMbKY HaMpshKeHMe NUTAloWeEN CeTU elle pacTeT, To
HanpshkeHve Ha AedekTe OnsTb NoApacTaeT A0 NPOHONHOMO HAaNPSHKEHWS, MPOUCXOANT HOBLIN pa3psia,
M ONATb 3TO NPUBOAMT K POCTY HaMpshKEHUs Ha yyYacTkax 6e3aedekTHOM M30nsumm.

HacTynaeT Takoli MOMEHT BpeMeHM, KOraa nuTatoLLee HanpsKeHne eLe pacTeT, HO MOCKOJIbKY
OHO MPaKTUYECKM MOSTHOCTHIO COCPEA0TAYMBAETCS Ha Y4acTKax UCMPaBHOMN M30MALMM, HANPSXKEHWE Ha
30He aedeKTa He MOXET BblpacTu A0 NPOBOMHOro 3HayeHust. VIHTEHCMBHOCTb pa3psiaoB nafaet, w
B6113K 90 rpagycoB paspsabl NpekpaLlaoTcs MNOHOCTLIO.

Ha y4acTke CHWXEeHMS MUTaloWero HanpshkeHus OT aMnAUTYAHOrO 3HadeHWss A0 Hyns
YaCTUYHbIX Pa3psaoB B 30He AedeKkTa He NPOUCXoauT, T. K. UMEET MECTO CHVKEHUE HaMpshKeHUs Ha
BCEX TPeX KOHAEHcaTopax CXeMbl 3aMelleHus. HanpskeHne Ha 30He aedekTa Tak Xe yMeHbLUaeTCs.
MpeanocbiNoK ANs BO3HUKHOBEHMS YaCTUYHbBIX pa3psaoB OT AedeKToB BHYTPU U30ASAUUN HET.

B MOMeHT nepexofa NMUTAIOLWLEro Hanps>KeHWs Yepe3 HYJIEBYIO JIMHUIO HAMps>KEHWEe Ha 30He
fedekTa He paBHAeTCca Hyno. OHO MMeEeT Kakoe-TO OCTaTOYHOE 3HaYeHMe C NOMSIPHOCTLIO, KoTopas
COOTBETCTBYET pacrnpeiesieHnio  Hanps>KeHHOCTU  3MEeKTPUYECKOro Mnons B MpeALecTBYOLWYo
MOJTYBOJIHY MUTAOLLEro HanpskeHnsl. HeobxoanmMo, 4Tobbl HanpsiXXKeHMe NUTAOLLEN CETU, KOTOPOE Yxe
MUMEET B [aHHbIA MOMEHT MPOTMBOMONIOXHYIO MOMSAPHOCTb, CMOMIO CKOMMEHCMPOBaTb OCTATOYHbIN
3apsi4 Ha 30He fedekTa. B utore 3To NnpuBeaeT K HEKOTOPOMY (ha30BOMY 3anas3ablBaHUIO UMY LCOB
OTHOCUTENBbHO TOYKM NMepexofa HanpsXeHusl Yepes HoJb.

Ha pucyHke 17 npuBeaeH cny4dai
HV X HanMums  Tpex JAedeKToB B M30MsILMM,
1 1 || pacnonoxeHHbIX AOCTaTOYHO 67M3KO Apyr OT

Apyra, unu cny4van pacnpeaeneHHoro aedekra.
D1 D2 Mpn >ToM obwas anekTpuyeckass Cxema
S . . || 3aMeweHns 30Hbl fedekTa, npuBeaeHHast
D3 Cot— Cp2= Cp3 == cnpasa, CTAHOBUTCSH bonee  CNOXHOM.

= MosBNATCA  rOpU30OHTaslbHblE  €MKOCTHbIE

CBA3N MeXAy NOoKanbHbIMU 30HaMU AedeKTOoB,
T T T obycnoBneHHble B3aMMHbIM BUSIHWEM

Y AedektoB Apyr Ha apyra. [pu  Hanuumm
HECKONbKNX AedeKTHbIX 30H BO3HMKHOBEHMWE

PucyHok 17. CxeMa 3aMeLLEHMS CIIOXKHOTO, YaCTUYHOro paspsaa B oaHOW AedeKTHOM 30He
MHOXXECTBEHHOIO UM pacnpeneneHHoro ﬂeq)eKTa NpPaKTUYeCcKn Bceraa npuBOANT K

V3OnAUMM nepepacnpeaeneHuno Hanps>KeHHOCTEl
3MEKTPUYECKOro MOoMsi BOKPYr APYrvX 30H AedeKTOB, pacnofioXXeHHbIX Heaaneko Apyr oT Apyra. 3To
CO3Aa€eT elle bonee CNOXHYI KapTUHY pacnpeaeneHns 3N1eKTPOMarHUTHOMO NoNs M, Kak CNeacTBue,
CNMOXHYIO KapTWHY BO3HMKHOBEHMSI pa3psiaoB. AHanm3 (a3oBoro pacrnpeaeneHnst YacTUYHbIX
pa3pazoB, UMELLMNIA LENbIO BbISIBIEHWE TUMA U MECTa BO3HUKHOBEHMSI AedeKTa B 3aBUCUMOCTU OT
TMNa W pacnpegeneHus fedekta, $asoBoro yrna M amnauTyabl NPUIOXEHHOTO HaMpPSXXeHUs
NUTatoLLEN CeTU, CTAHOBUTCS Boree CIIOXHbIM.

Mpy HEO6XOANUMOCTM MOXHO NMPOAHANN3UPOBAThL BIUSIHWE AedEKTHbIX 30H ApYr Ha Apyra, YTo
[AacT BO3MOXHOCTb OLEHWTb OCOBEHHOCTM BO3HWKHOBEHWUSI AEhEKTOB B M30MSUMM  Pa3fIMYHOIO
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obopynoBaHus. MNpn 3TOM cnegyeT NpUHMMATb BO BHMMaHue OCOBEHHOCTU WCMOSMHEHWUSI U30MSILUK.
Hanpumep, BO3HMKHOBEHME AedeKTOB B 30He BbiXxOAa /060BbLIX YacTel M3 MakeTa craTtopa (npu
NOKANbHOM  pacnpeaeneHnm aedeKToB) OTIMYaeTCs OT (PU3MYECKOM KapTUHbI MHOXECTBEHHbIX
AedeKkToB B NPOTSHKEHHOMN KabenbHOM NMHMM (B CllyYae pacrpeaeneHHoM 30Hbl AeeKTOB B M30N1SLMN).

Takow Xe «MPUKNAOYHbIN» aHaNM3 MOXET OblTb MCMOb30BaH NPUMEHUTENBHO K PucyHky 18,
NpvBEAEHHOMY HWXe. Ha HeM aHanu3upyeTcs BAUSIHME MeCTa BO3HMKHOBEHMS AedeKkTa BHYyTpu
n3onsaumMmn 6avxe K 3eMAsiHOMY 311eKTpody WM K BbICOKOBOSIBTHOMY Ha COOTHOLUEHMEe aMnauTyq
NOMOXMUTENbHbLIX M OTPULATENbHbLIX MMMYNbCOB YaCTUYHbIX Pa3psiaoB. B COOTBETCTBMM C HawMM
aHann30M, CMeLleHne MecTa BO3HWKHOBEHWS AedeKTa BHYTPWU M30M[UMM SKBUBANIEHTHO ANS CXEMb
3aMellleHnst Ha PucyHke 16 M3MeHeHMIo COoTHOoWeHUs BenuumH emkoctern C1 n C2. B pesynbTaTe
N3MEHSETCS COOTHOLIEHWE MexXay aMnauTyaamu MNONOXUTENbHbIX WU OTpUUATENbHbIX YaCTUYHbIX
pa3psaoB..

TV ans npumepa BO3MOXXHOCTEW
- © 10 A(+) <A(-) NPaKTUYECKOrO NPUMEHEHUSI aMMUTYAHO-(Pa30BbIX
s
z .2 © A(+) = A) AvarpaMM B OBLIEM BMAE PacCMOTPUM BMSHME
8 _ MecTa BO3HWUKHOBEHWS fJedekTa B W30MALNN

7 ' BbICOKOBO/IbTHOrO ~ 060pyaOBaHMs  Ha  BUA
aMNANTYAHO-(a30BOr0 pacrnpeaesieHns UMMybCoB

YaCTUYHbIX pa3psaoB. [ns Gonblueit HarnsAHOCTY
® NPOUAMIOCTPUPYEM 3TOT aHasu3 Mpu  MOMOLLM
A(+) tF—X- pUCyHKa 18.
o || _ B cnoe M301SUMM  KOHTPONMPYEMOrO
u 060pyoBaHMs  BblAEIMM  TpU  XapaKTepHbIX,
A(-) - Hanbonee  YacTo  BCTpevaloWMxcs  MecTa
S BO3HUKHOBEHWS aedekTa:

Touka «1» — B6AM3N BbLICOKOBOSILTHOIO

PucyHok 18. BnnsiHue Mecta BO3HWKHOBEHUS snexTpona (BBoA TpaHchopMaTopa, Xmuna kabens,

fedexTa B U30ASLUMM Ha aMMIUTYAHO-YaCTOTHOE
pacrpedeneHme UMMy bCOB YacTuHbIx paspsipos | WMHa KPY);

Touka «2» — BHYTpPU CNOS1 BbICOKOBOJIbTHOW
nsonauuu;

Touka «3» — B6AM3M 3eMNSHOrO 3neKkTpoAa. IDTO MOXET O6biTb  BblpaBHUBAKOLLMM
NOSTyNpPOBOASLUMIA CNION B M30MSIUMKM, pasgenka KabenbHOM NWHWKM, 3KpaH MydTbl, 3NEeMeHT nop
«NAaBaLWMM» MNOTEHUMANOM U T. 4.

He BpaBasicb B du3anyeckme noapobHOCTM BO3HMKHOBEHWS pa3psiioB Ha pasHbIX y4yacTKax
nsonsaumn, byaem C NpvemnemMon ANns Halero OLEHOYHOrO aHanM3a TOYHOCTbIO CYMTaTb, YTO BCE
YaCTUYHbIE pa3psabl COCPEAOTOUEHbI B IBYX AOCTATOYHO Y3KUX YriOBbIX 30HaxX. COrnacHo MOSICHEHNIO
K PCyHKy 18, 3TV 30HbI pacrnonararoTcsi Ha y4acTkax BO3pacTaHWsl HanpsHKEHUS NMUTAIoLLEN CETU.

Mpn NONOXWUTENBHOM HaMpPsXKEHMM BCE YacTUYHbIE paspsifibl UMEKT  oTpuuaTenbHYHo
NONISIPHOCTb M COCPeAOTO4EHbI B 0HOM (pa3oBoi 30He A0 90 rpaaycoB (pa3psiabl C aMNIUTYAoN «A-»).
Mpu OTpMUATENBHOM HaMNpPsHKEHUM MUTAIOLEN CETU BCe YaCTUYHbIE pa3psabl UMEKOT NONOXUTENbHYHO
NONSIPHOCTb M COCPEAO0TOYEHbI B Yr0BOM 30He A0 270 rpaaycoB (pa3psiabl C aMNAUTYyAON «A+>»).

Touka «1» rae BO3HUK AedeKkT U30M19uMK, COOTBETCTBYET C/lyyalo, KOraa paspsii BO3HUKaeT
NpaKTUYeCKM Ha BbICOKOBOSIbTHOM 3/eKTpoAe. ITO KIAaCCMYECKMN KOPOHHbIM paspsa €O BCEMM
BbITEKAIOLMMM NOCNEACTBUSMU. Ha MONOXXMTENbHON NOMYBOHE MUTAOLEr0 HaNPsHXKEHUS UMMYIbChI
oTpyUaTeNbHbIX pa3psiaoB «A-» UMEIOT MaKCMMaslbHYI0 MHTEHCUBHOCTb. Ha oTpuuaTensHoM NonyBoHe
MUTAIOLLErO HaNPSHXEHWUS NONOXUTENbHbIE pa3psaabl «A+>» UMEIOT CYLECTBEHHO MEHbLLYIO aMMNTYAY.

Touka «3» BO3HMKHOBEHWUS AedeKTa B U30N9UMM Ha pUCYHKE COOTBETCTBYET Cilydato, Kora
YaCTWUYHbBIN pa3psa BO3HMKaeT B6M3M MM HA CaMOM 3eMJISIHOM 3neKkTpoge. B aTom cnyuyae paspsabl
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BO BpeMSs MOSIOXKUTENBbHOrO MUTAIOLLErO HanpshkeHust (pa3psaabl C aMnanMTyaon «A-») 6yayT MeHbLue,
YyeM paspaabl BO BPEMSI OTpULATENbHOW NOMYBO/HbI NMUTAIOLEro HanpsxeHns (pa3psiabl C aMnInTyaon
«A+»). [aHHOe pacnpegeneHne MMMynbCoB pa3psaoB MPOTMBOMOMOXKHO, YEM MpU Hanuuum B
KOHTpONMpyeMoM 060pyaOBaHUM KOPOHHbIX pa3psiiloB Ha BbICOKOBOIbTHOM 3nekTpoae. Ha npaktuke
3T0 6bIBaeT nNpu Npobnemax B NOSYNPOBOASLLMX COSIX KabenbHbIX TMHMI U 0BMOTOK, MpU yTeYKax B
noboBoM YacTn 06MOTKM CTaTopa, Npy 0cabneHnn KpenneHust CTepXxHen 06MOTKM cTaTopa B nasax.

Touka BO3HWKHOBEHUS AedeKkTa «2» ABNSETCS MPOMEXYTOYHbIM BAapuMaHTOM, KOrAa pa3psabl
BO3HWKAIOT B rNybuHe cnos nsonsaumun. B aToM cnyvae aMnnnTyabl pa3psagos (3apermMcTpypoBaHHbIX Ha
MOMOXWUTENIBHON W OTpUUATENbHOM MOMYBOSIHE MWTAIOWErO  HanpshkeHusl) 6yayT npuMepHo
OAMHAKOBbIMK. Takasl KapTMHa pacnpegenieHusl paspsaoB OblBaeT Mpu HENPaBWILHOM MPOMUTKE
N30M19UMK, HANIMYNKM BHYTPEHHMX TEMMNEPATYPHbIX pa3pyLueHnit. Ecnv Touka aedekta byaeT cMewaTbest
OT LieHTpa B TY MM NHYIO CTOPOHY, ByAeT N3MEHATbCA COOTHOLWEHWE aMNANTYA MMMYNbCOB YaCTUYHbIX
pa3psao0B B KOHTPOMpPyeMOM 060pyA0BaHWUN.

[aHHbIA aHanu3 WNNCTPUPYET TOT (aKT, YTO TOMbKO MO COOTHOLUEHWIO WHTEHCMBHOCTU
YaCTMYHbIX pPa3psaoB (eCTeCTBEHHO, XOPOLIO «OTCTPOEHHbIX» OT MOMEX) Ha AByX MNonynepuoaax
MWTalOWEN CETU MOXHO OMEepaTUBHO WM AOCTAaTOMHO HAAEXHO OLEHUTb, Ha KakoM Yy4yacTke
KOHTPOJIMPYEMON U30MSILUMN BbICOKOBOJIbTHOMO 060pYA0BaHMSI NMPOUCXOASAT YaCTUUHbIE pa3psifibl — Ha
BbICOKOBOJ/IbTHOM 3/1EKTPOAE MM B6M3UN 3eMNISIHOMO 3N1EKTpoAa.

2.2.2.2. AHanu3 4acCTOTHbIX CBOMCTB YaCTUYHbIX pa3psiaoB

MHOro None3HON AOMONHUTENBHON MH(OPMaLMKM O NPUPOAE YaCTUYHBIX Pa3psiAOB U MecTe UX
BO3HMKHOBEHMS B KOHTPOSMpPyeEMOM 060pyaoBaHMM MOXET ObiTb MOMy4YeHO Ha OCHOBaHWM aHanM3a
(bopMbl 3aperMcTpMpoBaHHbIX UMMY/IbCOB — YaCTOTHbIX CBOWCTB YaCTUYHbIX PaspsaoB B U30MsSILMK
obopyaoBaHusi.

Mpn 3TOM OYEHb Ba)XHO MOHMMATb, YTO Mbl pacCMaTPMBAEM HE CBOMCTBA CaMOro YacTUYHOIO
paspsna, @ peakumio KOHTPONIMpyeMoro o6bekTa Ha BO3HUKLWIMKM pa3psia. OAMH M TOT Xe UMMYSbC,
MMEIOLLMIA OAMHAKOBbIE NMapaMETPbl, HO BO3HUKLLWIA B Pa3HbIX TOYKax 06beKTa, Npu perucrpaumm 6yaer
MMETb PasNYHbIE YacTOTHble napaMeTpbl. OTCloAa CleayeT BaXKHOE CNEeACTBUE, UTO WMMYNbChI,
BO3HMKLUME B OAHOMN 30HE, 6yAyT UMETb OAHWM YacTOTHbIE CBOWCTBA, @ BO3HMKLUME B APYroi 30HE —
APYrue YacTOTHbIE CBOWCTBA. IMEHHO 3TO MOXET MO3BO/IUTbL AMArHOCTaM CO34aBaTb AMArHOCTUYECKME
npaBuna, pasaensiolme UMNysbCbl MO NPUPOe BOSHUKHOBEHUS U NOKALMK MecTa AedekTa.

OCHOBHbIMM Y4aCTOTHbIMWM CBOMCTBAMMU MMIMYyNbCOB MOXXHO CUYMUTATb ABa NapaMeTpa. 4acCTtoTy
nMnynbCa 4YaCTU4HOro paspsaaa U ANMNTENbHOCTb 3aTyXaHUA konebaHum.

- YacrtoTa nMmnynbCa 4YaCtU4HOro paspsaa.

[laxke B 3TOM, Ha NepBbIi B3rNs, NPOCTOM BOMPOCE, Kak U BO BCEM NMPAKTUYECKOM NPUMEHEHWUM
TEOPUM YaCTUYHbIX pa3psfioB, €CTb OMNpefeneHHble CMNOXHOCTU. YacToTy WMMynbca MOXHO
onpeaensaTb, Ceays KIacCMYeckon Teopuu, MO MOSHOMY nepuoay KonebaHus, a MOXHO TONbKO Mo
NepBoi BO/IHE UMMYJbCA, UCMOSb3Yys YABOEHHOE 3HAUYEHWE ASIMTENbHOCTY 3TOWN MOyBOsHbI. Mpyn 3TOM
NErko MOXHO MOMYUYUTb YaCTOTy UMMynbCa, pasnuyarollytocs Ha 50%. 3To 06BbSICHAETCA TEM, YTO
YaCTOTHble CBOMCTBA MMMysbCa Ha MEpBOM MOJSyBOSIHE, @ OCOBEHHO Ha nepeaHeM (poHTe,
CYLLECTBEHHO U3MEHSIIOTCS.

[aHHOe 06CToATENbCTBO BHOCUT B @Ha/IM3 YacTOTHbIX CBOWCTB MMMNYNbCOB YaCTUYHbIX pa3paaoB
OHpQﬂEﬂeHHbIVI CY6'beKTVIBVI3M, HO H€ OKa3blBa€T CyLECTBEHHOIoO B/INAHUA Ha AUarHOCTUYECKME
BO3MOXHOCTM 3TOro Metoga. OCHOBHOe — TMpUMEHSATb OAMHAKOBble npaBuia K orpeaeneHuto
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YaCTOTHbIX CBOMCTB UMMNY/IbCOB YAaCTUYHbIX Pa3psanoB. [ns OUEeHKM 4acToTbl UMMYy/ibCa YACTUYHOMO
pa3psaaa Mbl NpeanaraéM NCNoJib30BaTb YABOEHHYIO A/TIMTENIbHOCTb OCHOBHOIO NeEpPBOro MMnynbca.

3TO 3HaYEHWE YMHOXAETCS Ha A1Ba, M MONYy4YaeTCca Nepuo MMMybca YacTUUYHOro paspsaa, no
KOTOPOMY OMNpeaensieTcs KaxyLlascs YacToTa. [MoHATME «KaXKYLLENCs YacTOTbl» 3AeCh BBEAEHO MO TOM
MPOCTON NPUYMHE, YTO Mbl UMEEM UMMNYJIbChl, Pa3/IMYAIOLLMECS ASIUTENBHOCTBIO NEPEeAHEro 1 3aAHero
(bpoHTOB. KpoMe TOoro, 3T UMNyNbChbl SBASIOTCS 3aTyXaloLWMMK, NpUYEM YacToTa Mo Mepe 3aTyxaHus
06bIYHO U3MEHSAETCS.

- AnnTenbHOCTb UMMy bCa YaCTUYHOro paspsiaa.

OTOT MapaMeTp MOKa3blBaeT, Kak [AOAro AUTCA peakuusi KOHTPOSIMPYEMOro Ob6bekTa Ha
BO3HMKLLMWIA B U30ISILMM MMMYNbC YaCTUYHOMO pa3psiaa.

BpemeHHOM MHTEepBan OT Hayana W A0 3aBepLUEeHMs UMMy/bCa TakXKe MOXET OnpeaensiTbCs
HECKOMbKMMM MeToAaMM. Yalle BCEro UCMosib3yeTcsl HeKOTOpoe 3HayeHne KoaduLmMeHTa 3aTyxaHus,
Hanpwumep, 0,1 unm 0,05. Mpu konebaTeNlbHOM YMEHbLLIEHUW KOHTPONMPYETCS aMMAUTYAbl UMY bCOB.
Mpy CHWXXEHUM aMNAUTYAbl A0 TaKOro YPOBHSI OTHOCUTENbHO aMMuTyAbl NEPBOrO UMMy/bCca CUrHan
YaCTUYHOrO pa3psza CYMTAETCS 3aTyXLUMM.

Oba 4acToTHbIX MapameTpa MMMNynbcoB YP He ABNSAKTCA CTauMoHapHbIMW. OHM 3aBUCAT OT
MHOMMX APYruMX peasnbHbiX napamMeTpoB. OAMH M TOT Xe AedeKT, HO BO3HUKLIMIA B Pa3fIMYHbIX 30HaX
KOHTponMpyeMoro obopyaoBaHusi, NpUBOANUT K MOSIB/IEHUIO MMMY/IbCOB C Pa3/IMYHbIMU YaCTOTHBIMM
cBoMcTBaMU. Ho ABa pasnunuHbIX AedekTa, Aaxe BO3HMKLUMX Ha OAMHAKOBOM yAaNrieHuM OT AaTuuvka,
6yayT UMEeTb pa3/IMYHblE YaCTOTHbIE CBOMCTBA.

THc Ha sTane peructpaumm wMnynbcoB
200 o T npakTU4eckass LEHHOCTb 3TUX MapaMeTpoB
/,/Xﬁztxx‘\\ He CTONb  3HauuTenbHa. HeobxoanMo
e XX ‘\ «HabpaTb» HekoTopoe KONIMYeCTBO
PR R X CTaTUCTUYECKON NHbopMauun, obbem
100 __‘\\ )‘X’; x ,," KOTOpPOI ByAeT AoCTaToueH Ans 0606LeHNs
\\x X i‘( RN CBOMCTB NMMY/bCOB. MakcuMManbHo
Seoll - {’ XX § \’, apeKkTMBHO YaCTOTHblE CBOWCTBA
“w(\ )’(// FMFU, NUMMYNIbCOB MOXHO MCMOMb30BaTb Ha 3Tane
) . . aHanunsa pacnpegeneHus UMIY/bCOB.
0 5 10 IMEHHO MO3TOMY AaHHLIN METOZ NepeHeceH
B pasgen obuiero aHanmsa
PucyHok 19. PacrnipeaeneHne UMMNYbCOB YacTUUHBIX 3aperncTpupoBaHHbIX MMMY/LCOB.
pa3psagos Ha TF nnockocTu

B aTOM MeTode BCE MMMYNbCbl, BHE
3aBMCMMOCTM OT MX aMNUTYAbl, HEOBXOANUMO pa3MeCTUTb Ha CTAaTUCTUYECKON YC/TOBHOWM MIOCKOCTU.
OcsiMn koopaMHAT 3TOM NIOCKOCTM ByayT: no ocu Y 6yaeM OoTkIaablBaTb ANS KaXAOro MMMysbca
AnnTenbHocTb (0Cb Y), a No ocn X byaeM oTknaapiBaTb YaCTOTY UMY IbCOB.

Ana yno6cTBa aHanMsa M NPaKTUYECKOro MPUMEHEHUS AAQHHOMO AMArHOCTMYECKOro MeToaa
Ha30BEM 3TO YC/IOBHYIO M/IOCKOCTb «BPEMS-YACTOTHOW» MOCKOCTbI0 Mn «TF» (Times Frequency)
MOCKOCTbIO.

MNynbCbl 0OAHON NPUPOABI M MECTA BO3HUKHOBEHUS 6yayT cocpefoTodeHbl Ha TF nnockocTu B
OZIHOM NOKasibHOM 30He. MMy nbChl APYrov Npupoabl U MecTa BO3HUKHOBEHUS, KaK U MMMNYJIbCbl MOMEX,
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byayT cocpepoTaumBaTbCa B ApPYrMX 30HaX. AHanu3 pacnpefeneHusi UMNynbCoB Ha MIOCKOCTU
NO3BOMIUT JIOKA/IM30BaTb MX MapaMeTpbl. lMpuMep TakoW NloKanuM3aumum MMMynbCOB MpMBEAEH Ha
pUCyHke 19.

[ins 6onee NOMHOro aHanM3a HECKOJSIbKMX MapaMEeTPOB YaCTUYHBIX Pa3psiA0B MOXHO MEpPenTy
OT ABYyxMepHoM TF MOCKOCTM K TPEXMEPHOW, BBEAS AOMOSHWUTENbHO B PacCMOTPEHWE aMMNIMTyAbl
MMMYNbCOB, OTKNaAbIBasg MX Mo ocun Z. B 3TOM C/lydae MOXHO roBopuTb yxe 0 «TFA» auvarpammax
(Times Frequency Amplitude). 3™ auarpammbl no3sonsoT ewe 6onee 3hdeKTUBHO pasaensTb
3aperncTpmMpoBaHHbie UMMYbCbl YaCTUYHLIX Pa3psaoB MO MpUpoae M MeCTy WX BO3HWKHOBEHWS,
OTAENSTb UX OT MOMEX.

2.2.2.3. AHanuns naMeHeHns! MIHTEHCMBHOCTM YaCTUYHbIX pa3psaoB B rpouecce
aKcryaTaumm obopyaosaHus

Ha puUcyHke 20 npueegeHa
PD A CTaHOAPTU30BaHHas  KpuBas  U3MEHEeHus
WHTEHCMBHOCTM  YaCTU4YHbIX  paspsioB B

/ npouecce ANUTENbHOM paboTbl U CTapeHus
N30M51UMM  BbICOKOBOIbTHOrO 060pyaoBaHus.

Alarm

: 3TO YCNOBHas <JIMHUSA >KU3HM» U30NALUK,
| cnpaBeanvBas ans 60MbLUMHCTBA
: BbICOKOBO/IbTHOrO 060pYyA0BaHUSI.
|
|
1

22 0 @

@ t Ha nepBoM 3Tane >XW3HWM WU30MUNN
> nocne ee W3roToB/IEHMS MPUHUMAOTCA BCE
Mepbl Ans Toro, 4tobbl ynyywnTb COCTOSIHME

PucyHok 20. i3MeHeHe MHTEHCUMBHOCTU YaCTUYHbIX n3onauun. Ha 3TOM 3Tane MOXET
pa3psaoB B npouecce paboTbl BbICOKOBO/ILTHOMO npoBOAUTLCA JONONHUTENbHAs CyLUKa
06opyAoBaHs M30M149UMN, OYUCTKA, YCTpPaHEHMe MenKux

nedeKToB.

Mepuoa BpeMeHM «2» ABNSETCS OCHOBHbIM NS HOPManbHO  W3rOTOBMEHHOrO W
3KCMN/IlyaTUpyeMoro  BbICOKOBONbTHOrO 0bopyaoBaHusi. B uaeane OH MMeeT  MaKCUMMasbHYHo
ANTENbHOCTb. B TeUeHMe 3Toro BpeEMEHM YpOBEHb YaCTUYHbIX Pa3psoB HEBEMK U MPaAKTUYECKN He
nsmeHsietcsa. ObopyaoBaHMe 3KchyaTMpyeTcss 6e3 orpaHuyeHuii. MHTepBanbl BpeMeHV Mexay
NMPOBEAEHNSAMIN WU3MEPEHMI YaCTUYHLIX Pa3psiAoB OMPEAENsoTCs WMEKLWMMUCS Ha MpeanpusiTum
HOpMaTMBaMM. Yallle BCEro W3MEpPEHWs YacCTUYHbIX PaspsaoB B KOHTPOSMPYEMOWN  M30sILUM
COBMELLAKTCS C MPOBOAMMbBIMU PErNIaMEHTHBIMU U PEMOHTHBIMU paboTamu.

Mepvoa BPeMeHU «3» XapaKTepu3yeTcsl BO3HWKHOBEHWMEM B KOHTPOJIMPYEMOMN W30MSILMM
nebekToB B HayasbHbIX CTaAMsiX pasBUTMS. Yalle BCEro 3TO BbI3bIBAETCS NPOLECCAMM CTapeHus
M30N15ILUMKN, MHOTAA MEXAHUYECKMMM MOBPEXAEHWUSIMU BEPXHUX C/TOEB M30NnsuMn. Ha 3TOM BpeMeHHOM
3Tane HaboAAETCs YCTONUMBLI TPEHA B POCTE MHTEHCMBHOCTY YaCTUYHbIX pa3psiaoB. OT naMepeHus
K WU3MEpPEHUIO KOMMYECTBO M 06Llasi S3HEprMsi YacTUYHbIX PaspsfoB BO3pacTaeT. BO3HMKLLME 30HbI
nechekToB paclumpsitoTcs. MIHTepBanbl BpeMEHU MeXay NPOBEAEHVNEM U3MEPEHUI YAaCTUYHBIX pa3psiaoB
CYLLECTBEHHO COKpALLAOTCS. BennumHa aTux MHTEpBanoB MEXAY M3MEPEHUSIMU 3aBUCUT OT peasibHoW
CKOPOCTW POCTa WMHTEHCMBHOCTM YacTUYHbIX pa3psgoB. OObIMHO rpaHMU@ 3TOro 3Tana >KU3HK
BbICOKOBOJIbTHOMN M30/1SILMKN COOTBETCTBYET YBE/IMYEHMIO MHTEHCMBHOCTM YaCTUYHbIX pa3psaoB B 4 — 8
pas.
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BpemeHHOWN MHTepBan «4» CooTBETCTBYET ase, koraa AedeKTbl U30MAUMKU YXKE HAUYMHAoT
pa3BMBaTbC «aBMHOO6pas3HO». OHU YXe HACTONbKO Pa3BWINCh «B LUMPWUHY», 4UTO WMEITCS
NpeanocbIkKKU ANs nepexoja Ha ApYyrol ypoBeHb fAerpajaunu usonsumu. Hanpumep, AOPOXKM
HAYrNIEPOXUBAHMS M30/1SLMM MO MOBEPXHOCTU, HA3bIBAEMbIE «TPEKAMW», UMEIOT HACTOJIbKO 6O/bLIYHO
AJIMHY, YTO TOKM MO HWM WMHTEHCMBHO HAYMHAKOT BO3pacTaTb. B pesynbTaTe AOPOXKM HauMHAOT
PACLUMPATLCS U YrybnaTbes, elle 60sblie akTUBU3MPYS NPOLIECC 06LIEN AerpaaLmnm U3onsaLUmn.

NHTepBan BpeMeHu «5» HaunMHaeTcs B TOT MOMEHT BPEMEHM, KOrAa MHTEHCUBHOCTb YaCTUYHbIX
pa3psioB HauMHAET NPEBbLIWATb AOMYCTUMOE 3HayeHue. MNpaKTuyeckn Bceraa, eciv He MpUHUMaTb
cneumanbHbIX Mep MO YCTPaHEHU0 UMetomMXcs AeteKTOB B M30n8ummn, paboTa BbICOKOBOMbTHOMO
060pyaoBaHMsl Ha 3TOM y4acTKe 3aKaH4YMBAETCS aBapuiHO.

KauectBeHHO KpuBasi Ha PucyHke 20 cnpasegnveBa Aans  m0b0ro  BbICOKOBOSBLTHOMO
obopynoBaHusa. KonnuyecTtBeHHble MapaMeTpbl UHTEPBAsIOB BPEMEHW, WX AIUTENbHOCTb U 3HaYeHus
WHTEHCMBHOCTN YaCTUYHbIX pa3psiAoB MMET 6onblive OTnumMs ANns pasfinyHbiX TUMNOB M Mapok
BbICOKOBOJIbTHOMO 060pyaoBaHus. [axe oAMHakoBoe 060pyAoBaHME, HO MMerollee pasHble roAbl
BbIMyCKa, MOIyT UMETb AOMNYCTUMblE 3HAYEHUS UHTEHCMBHOCTM YAaCTUYHbIX pa3psiaoB, passmyarowmecs
B HECKOMNbKO pa3. ObbI4HO 3TOT BOMPOC peLlaeTcsl Ha OCHOBaHUM CKOPOCTU U3MEHEHWUSI UHTEHCUBHOCTH
YaCTUYHbIX pa3psiaoB. YeM ObiCcTpee pacTeT MHTEHCMBHOCTb, TeM 6ofiee onacHbIMK SIBASKOTCS 3TU
pa3psabl AN U30159UUMK KOHTpoMpyemMoro obopyaoBaHus.

2.2.2.4. CBSA3b MHTEHCMBHOCTM YaCTUYHbIX pa3psiaoB C napameTpamm
OKpY>KaloLLEen cpeabl U pexmmaMn paboTbl 060pyaoBaHMS

Mepen BbISIBNEHWEM TEHAEHLNMA B U3MEHEHWMN MHTEHCUBHOCTY YaCTUYHBIX pa3psaoB BO BPEMEHM
HeobxoauMo ybeanTbCs, UYTO 3TW U3MEHEHUSI HEe CBSI3aHbl C PEXMMOM paboTbl BbICOKOBOSIbTHOIO
obopyzoBaHusi. [nsi 3TOro HeobxoaMMO MoMnpoboBaTh BbISIBUTL CBSI3b MapaMETPOB PaspsiioB C
«BHELUHMMMW» NapaMeTpamMm, 3HaUYEeHMs1 KOTOPbIX HE0BX0ANMMO (PUKCUPOBaTb NP KaXKAOM NPOBEAEHHOM
N3MEPEHUN.

Ba)xHbIMK SIBNSIOTCS Cneayolme napaMeTpbl:

- BnaxHoCTb M TemnepaTypa OKpyxatowlen cpeabl. OCO6EHHO 3TO BaXXHO MpWU MpOBeAEHUU
M3MEPEHMIN YaCTUYHbIX pa3psiAoB B TPaHCOpMaTopax.

- MapameTpbl TeENMOHOCUTENS B CUCTEMAX OXNAaXAEHUs reHepaTopoB. Hanpumep, npw
YBESIMYEHUN KOMMYECTBA BOAOPOAA B CUCTEME OXNAXKAEHMSI reHepaTopa MOXET PE3KO M3MEHMTbCS
YPOBEHb YaCTUYHbIX pa3psiioB B HECKOSIbKO pa3. Mcrnonb3oBaHWe BOAOPOAA BMECTO BO3AyXa Pe3ko
CHMXXAET MHTEHCUBHOCTb YaCTUYHbIX pa3psiAoB.

- Hanp;|>KeHV|e HMTaIOU.leM CETN, KOTOPOE UBMEHAETCA B 3HAYUTEJIbHbIX NPeAenax, MOXET TaKXe
NoBNATb Ha YPOBEHb YaCTUYHbIX pa3paaoB. YBenuueHue Hanps>XeHna yBennymBaeT MHTEHCUBHOCTb
MMNYynbCOB.

- Pabouasi TeMnepaTypa CTaTopa 3/1eKTPOABUraTeNs UK reHepaTopa. MHTEpeCHbIM SBNSIETCS
TO, YTO B 3aBUCMMOCTM OT TWUMNA M30NALMM MOXET UMETb MECTO MOSIOXKUTENbHBIA U OTPULIATENbHBbI
KO3(hDUUMEHT CBA3N MHTEHCMBHOCTM YaCTMYHbIX Pa3psiAoB C TeMnepaTypoi.

- Harpyska koHTponmpyemoro o6opyaoBaHusi. CBsi3b 34€Cb, BEPOSITHEE BCErO, ONpeaensierTcs
BHYTPEHHUM HarpeBoM M3onsumu. MNpsMoi CBS3M MHTEHCMBHOCTM YaCTUYHbIX Pa3psiioB C HarpyskoMu,
06bIYHO HEe yaeTCcs 0B6HAPYXUTb.
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2.3. Jlokaums
BaXKHbIM NMpenMyLLEeCTBOM MpU perncTpaumm 1 aHanmse YacTUYHbIX pa3psaos B nsonsaumm KPYD
N kabenbHbIX NMHUWA SBNSIETCS BO3MOXHOCTb YAANIEHHOM JIoKauuM MeCT BO3HMKHOBEHUSI Ae(eKTOoB.
Ecnv B kabenbHOM NMMHMKM BO3MOXHbLI 2 TuMa nokauuu: pecnekToMeTpus 1 Nokaums No pasHoCTU
BpeMeHu npuxoaa umnynscos, 70 B KPY3 ¢
ncnonb3osaHMem CBY gaTumkoB nokauust

|
|

: pacnpoctpaHsitoTcs B KPYD co CKOpOCTbIO
| /\ 3N1EKTPOMArHUTHOM  BOSHbI  (CKOPOCTbIO
| fa

|

|

[
PD
rrl L4 : "I_} astf BO3MOXHA TOJIbKO MO Pa3HOCTU BpPeMEeHU
! i/ : J npuxoaa UMnynbcoB (PUCYHOK 21).
(ST
\ l/ f} L,_& CBY UMMy bCbl yp
ASt | AS2 AS2
|
l

AV cgeTa).
t
A
f—t—
Ckopoctb ceeta = 300000000 Mm/c
= 0,3 M/HC.
PucyHok 21. MpuHUMN nokaumm No BpeMeHU npuxoaa
UMMNV/IbCOB JTO O03HayaeT, 4yTo wuMmnynsc YP
pacrnpocTpaHseTcs OT UCTOYHMKA BO BCEX
k D 5] HanpasfieHNsIX CO CKOPOCTbIO 1M 3a 3.3HC.
I o
PD/ | PacyeT WCTOYHMKA  pa3psaaHOM
i 7 : ) AKTUBHOCTW BbIMNOJHSETCA Mo opmyne:
[ s B | 7
L 7
( \ 1/ { d=(D-0.3t)/2.
LTIAS1 ! A82|7_|
I Ecnun paccTtosHue Mexay
N

JaTyMKaMM W3BECTHO, MOXHO MpPOBECTU
abCoNIOTHYIO NOKauui UCTovHMKa YP
OTHOCUTENBLHO AaTuMka 1 nnm 2.

PucyHok 22. OTHOCMTENbHAs NIoKaums rno BpeMeHu Ecm paccTosHNE MexAay
npuxoza UMMynbCoB patunkamm (D) HeusBecTHO, TO nokauus

BCE paBHO BO3MOXHA, TOJSIbKO JiOKauus
6yaeT OTHOCUTENBbHO LIEHTPANIbHOM TOYKM PAcCTOSIHUS MexXay AaTyukamu (OTHOCMTENbHAsA foKaums),
PUCYHOK 22.

NctouHuk: PD=(D-0.3dt)/2,
rae dt-pa3HocTb BpeMeHu «npuxoaa» UMnynbca, Hc.

Ans npoBedeHVs JoKauuM WUCTOYHMKA pa3psiaHOA  aKTUMBHOCTM HEeoBXoaMMO MpPOBOAUTb
M3MEPEHNS CUMHXPOHHO. Kaxabli npubop Mapku «PD-Analyzer» npoBoauT M3MepeHust abConoTHO
CMHXPOHHO MO BCEM M3MEPUTESbHBIM KaHasaM.

2.4. PednekrorpacdpuposaHue
MeTtoa pednekTorpadmm AOCTAaTOYHO LUMPOKO MPUMEHSETCS B MPaKTUMKE ANsl NoMcka MecT
BO3HUKHOBEHUSI AedeKToB B KabesnbHbIX IMHUSAX. MeToa AOCTAaTOYHO NPOCT U 3PMEKTUBEH, HO U HEe
JIMLIEH HEKOTOpbIX HeaocTaTkoB. OCHOBHLIMW HEAOCTaTKaMuU ABNAKOTCA ABa. Bo-nepBbIX, AMAarHOCTUKa
MOXET MPOM3BOANTBLCA TOMBbKO Ha OTK/IIOYEHHOM KabenbHOM NHUKU. BO-BTOpPbLIX, ANArHOCTUPYEMbIN
aedekT B M30MSUMN KAaBenbHOW NMHUK A0MKEH ObiThb «pPa3BUT» [0 TAKOM CTEMEHW, UYTO B €ro 30HE
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BOJIHOBbIE CBOMCTBA KabenbHOM NMMHUN BbIN N3MEHEHbI. TONbKO B 3TOM C/llydae BO3MOXXHO OTpa)KeHue
(oT 30HbI AMarHocTMpyemoro aedekTta) 4YacTy 3Heprum TECTOBOro UMMy bca.

Mpy nomowm npubopa «PD-Analyzer/6P», nmelowero B CBOEM COCTaBe MOAY/b perncrpaunm
GopMbl  MMMNYNbCOB YACTUYHBLIX Pa3psaoB, TakKKe BO3MOXHO MpoBeAeHWe oKanu3aumMum MecTa
BO3HMKHOBEHNS AedeKkToB B M30M5UMKW. MCnonb3yeMbld Mpu 3TOM METOoA «MOAUMULMPOBAHHOW»
pednekTorpapumn npuobpeTtaeTr HoBble cBoWcTBa. OT/MUMe AaHHOro Metoda pednektorpacdum oT
«CTaHAApTHOro» 3aK/IlYAEeTCs B TOM, YTO B KayecTBe TeCTUPYIOWEro MMynbca UCNONb3yeTcs He
UMMynbC OT BCTPOEHHOro B npubop reHepatopa, @ MMMybC YacTUYHOrO pa3psaa, BO3HMKAKOLWEro B
30He BO3HUKLLEro AedeKkTa U3onsumMm Unun aaxe BHe ee.

| YacTnyHbIN
| paspan
E % Kabenb E
AN 1 )
Pednektorpagus
uMnyrnbcamu / \
YaCTUYHbIX =
paspsanos /1 N\

PucyHok 23. Mcnonb3oBaHWE MMMNYNbCOB YaCTUYHbIX pa3psiaoB
[NS NoucKka Mecta gedekTa B KabenbHOM TMHUN

Ha pucyHke 23 npuBeaeHa WANIOCTpaums, MOSICHAOWAS WCMNOAb30BaHWE B MeToae
pednekTorpadmunm MMNyNbCOB YaCTUYHbIX pa3psaoB OT  AedekTa, SBNSAKWErocs WUCTOYHUKOM
YaCTUYHBIX pa3psaaoB. B Mecte Hannums aedekta kabenbHOM NMHUM BO3HUKAET YaCTUYHbIA pa3psj U,
COOTBETCTBEHHO, 3/IEKTPOMArHUTHbIA UMMNYbC. M3 30HbI BOSHUKHOBEHWSI OH HA4YHET MO KabenbHOoW
JIMHUWN PacrnpoOCTPaHATLCS B 06€ CTOPOHbI B HaMpaBfeHnW KOHLEBbLIX pa3aenok kabenbHon nnHun. C
OHOM CTOpPOHbI, Ha PUCYHKE 3TO CNeBa, Korga MMMyfnbC AOCTUFHET JaTymka, TO OH byaet
3aperncrTpupoBaH npuéopom «PD-Analyzer/6P». MNMpnbnnsmelnCb K NpaBoMy KOHUY kabens, B MecTe
N3MEHEHWNs1 BOSTHOBOrO COMPOTMBIIEHUS, YaCTb SHEPrMM UMMY/IbCa YAaCTUYHOIO paspsiia OTPasuTcs, U
OTPa)EHHbIN MMMNYNbC MEHblUEW aMnauTyabl 6yaeT ABuratbCs B 0BpaTHOM HanpaBneHun. B ToT
MOMEHT, Koraa uMnysnbC NpUAET K IeBOMY KOHUY kabens, oH Takxe byaeT 3apernctpmpoBaH npnbopom
«PD-Analyzer/6P>.

Ecnm B MOMEHT mpuxofa NepBOro «npsiMoro» MMMysibCa HauyHEeTCs pPerncrpaumsi BPEMEHHOM
(bopMbl CUrHanoB, TO BpEMEHHasi AMarpaMma no 3ToMy KaHany 6yaeT UMeTb MPUMEPHO TaKoN BUA, Kak
3TO MOKa3aHo Ha pucyHke. OCHOBHOW MHTEpPEeC ANs AMarHOCTUKM MeCTa BO3HMKHOBEHUS AedekTa Ha
3TON AvarpaMMe MMeeT BPEMEHHOE 3arna3ablBaHWe BTOPOr0 OTPaXXEHHOrO MMMyfibCa OT MEPBMYHONO
nMmnynbca. KonmyecTBeHHO 3TO BpeMsi 6bIN10 3aTpayeHO «OTPaXKEHHbIM» UMMY/IbCOM Ha ABMXKEHME OT
MEeCTa BO3HMKHOBEHMSI K MPaBOMYy KOHLY Kabens v BO3BpaLLEHWIO 06paTHO A0 30Hbl BO3HMKLLErO
pedekTa. [BWMXKEHME OT 30HbI AedekTa K NEeBOMY KOHUY Kabens y KaXaoro MMnysibca 3aHMMaeT
0AMHAKOBOE BpeMSi, T. €. HE U3MEHSIET BPEMSI 3ara3ablBaHus.

ToyHast AMarHOCTUKa MecTa BO3HUMKHOBEHUS AedekTa B KabenbHON NMHUKM NPU NPaKTUYECKOM
NPUMEHEHUM METOAA 3aTPYAHSETCS MO HECKOSIbKUM MPUYMHAM.
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Bo-nepBbIX, CKOPOCTb ABWXKEHUSI 3NEKTPOMArHUTHON BOJHbLI B KabenbHOM IMHUM pasnnyHa Y
kabenein pasnmMyHoM Mapku. OCHOBHas MpUYMHA TAKOrO pas3nvuMs — pasfiMyHble CBOWCTBA
AM3NEKTPUKOB U KOHCTPYKTMBHbIE OT/IMUMNS KabenbHbIX IMHWIA. W3-3a 3TOro Npy 0AMHaKOBOM BPEMEHM
3anasgblBaHusi NpuMxoAa «BTOPOro MUMMynbCa» MECTO pacrofioXeHus aedekTa B KabenbHbIX JIMHUSIX
MOXET U3MEHATLCS B 3aBUCMMOCTWN OT CKOPOCTU ABUXXEHMS UMMybCa.

Bo-BTOpbIX, peanbHasi pednekTorpaMmMa MoXeT Mo ¢opMe OTaMyaTbCs OT MAeanbHOM,
NPUBEAEHHOW Ha pPUCYHKe 23. Ha «nonesHble» curHanbl oT AedekTa HakaAblBatoTC OTPAXKEHUS OT
coeiMHeHUN, MydhT. [na yCTpaHeHUs BIUSIHUSE 3TOro 3ddeKTa MOXHO Mpu NeEpBUYHON KanmbpoBke
npubopa 3anucbiBaTb «OMOPHYIO» pedeKTOrpaMMy, CHSITYIO KIacCMYyeckuM crnocoboM. Mo 3Tou
pednekTorpaMme MOXXHO YTOYHUTb CKOPOCTb PacnpoCTpaHeHMs UMMybCOB B AaHHOM kabene n Mecto
pacnonoxeHuns MydT. 3aTeM B npouecce 3KCnayataumu npubopa npu BO3HUMKHOBEHWUM peasibHbIX
UMMYyIbCOB B JIMHWM  3anycKaeTcs pedniekTOMeTp, W KapTWHbl  pacrnpefeneHns  WUMnynbcoB
COMOCTaBNAIOTCSA. 3Hasi TOYHbIE PACCTOSIHUS A0 MECT COeAMHEHMM, MOXHO AaXe YTOYHUTb MEeCTO
fedexTa.

B-TpeTbux, M3MepeHne BPEMEHHOr0 pacnpeaesnieHns UMMynbCoB B KaberbHOM JIMHWMKM MoA
paboumMM HanpspKeHWeM Ob6bIYHO YCIOXKHSAETCA HanuumMeM 60/blIoro Ko/uMyecTsa mnomex. [ns
noJaBNeHNs CilyYalriHbIX noMex npubop «PD-Analyzer/6P» BbibvMpaeT B kayecTBe MecTa AedekTa
Hanbonee NOBTOPAIOLLEECS 3HAYEHME.

B camoM obLueM cnyyae CKOpOCTb pacnpoCTpaHEHUs UMIMYbCOB YacTUYHbIX PaspsiAoB MOXHO
MPUHATb PaBHOW OAWMH METP 3a BpeMsi 6 — 7 HaHoceKyHA. Mpy ANUTENbHOCTM perncTpaumn hopMbi
nuMnynbca, paBHoM 80 MMKPOCEKYHA, MMMNYAbC OT YacCTUYHOro paspsiga «npoberaer» B KabenbHOM
JMHUWN PaccTosiHWe, MnpeBbilatolee 13 KMIOMETPOB. TakuM 06pa3oM, yunTbiBasi ABYKpaTHbIA npober
NUMMNYNbCOM KabenbHOM NNHUKM, Npubopom «PD-Analyzer» MOXeT AMarHOCTMpPOBaTbCs kabenb obLuen
[ANIVHOM A0 LWECTU KUNOMETPOB.

Pernctpauus ¢hbopMbl KaXXaoro MMnysibca 3HaUYUTENbHO YBEIMUMBAET KONMYECTBO M3MEPSIEMbIX
JlaHHbIX W YBENMUYMBAET C/IOXHOCTb BbIYMCNEHUNA. Tak Kak npubop «PD-Analyzer/6P» u3mepsieT ¢
[OCTaTOYHON TOYHOCTbIO BPEMSI PErUCTpaLUMM KaXkAOro WMMyNnbCa, TO KakK OTPaXXEHUE MOXHO
paccMaTpuBaTb 10601 MMMNYbC, N3MEPEHHLIN NOCNe NEPBOrO B TEYEHME BPEMEHU HE 6OMbLIEro, YeMm
[ABOVHOW «npober» KkabenbHON NuMHMKM. Takol noaxod AAeT AOMOSIHUTENbHbIE MPEUMMYLLECTBA: Mpu
OAHOBPEMEHHOM naMepeHnn YP ¢ pasHbIX CTOPOH 30Ha YyBCTBUTENBHOCTU NpMOOPOB yBENMYMBAETCS,
TaK KakK MOryT 6bITb M3MepeHbl Te UMMY/bCbl, KOTOPble Obl «3aTyXn» Np1 pacnpoCTpaHEHUN K OAHOMY
M3 KOHLOB KabenbHOM nMHWMM. HeobxoaMMO MNOoHWMaTb, 4TO ObecneyeHne «OAHOBPEMEHHOCTU»
N3MEePEHN BHOCUT CBOIO MOrPeLIHOCTb B TOYHOCTb JIOKaumm, Hanpumep, GPS npuMepHo 15 mMeTpos.

[oCTOMHCTBOM AaHHOro Metoaa (pednektorpadunpoBaHns) ABISETCS:

- BO3MOXHOCTb ANArHOCTUKN KabeNbHbIX IMHWUM, HAXOASALWMXCS NoA paboumM HaNPSHKEHUEM;
- BuisiBNeHne Bo3HMKatoWMX AeEKTOB U301SLUMM KabeslbHOM IMHUKM Ha HavanbHbIX 3Tanax ux
pasBUTHS.
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3. MporpammHoe o6ecneueHune «INVA (Portable)»

3.1. CocraB u Ha3HauyeHue MO
MO «Inva (Portable)» npeagHa3sHadeHo ans paboTbl ¢ pa3nuyuHbiMK npnbopammn OO0 «Aumpyc»
B T. 4. ¢ «PD-Analyzer/6P». «Inva (Portable)» npeacraBnseTr BO3MOXHOCTM MO cHOpY, XpaHeHuIo,
06paboTke, aHanM3y AaHHbIX, MOYYEHHbIX OT NMPMOOPOB, U COCTOUT M3 ABYX OTAENbHbIX KOMMOHEHTOB:

1. HenocpeactBeHHO npunoxeHne INVA Portable - npunoxeHve, 3aHuMaloLeecs
3arpy3kon, XpaHeHWeM, OTOOpaKEHMEM U aHaNM30M Wu3MepeHuld npubopa «PD-
Analyzer/6P».

2. USB-gpamnsep npubopa.

Hanbonee nonHo Bonpockl ucnonb3oBaHus [0 «Inva (Portable)» paccMoTpeHbl B
COOTBETCTBYIOLLEM  pYKOBOACTBE. B  HacTosilleM pyKOBOACTBE  pPaCCMOTPEHbl  OCOBEHHOCTH
ncrnonb3osaHus MO coBMecTHO ¢ npubopomM «PD-Analyzer/6P>.

3.2. 3anyck MO

[ns 3anycka cneayeTt Hautu B MeHio «[lyck\[MporpamMmbl\Dimrus\» nyHkT iNVA (Portable) u
HaXkaTb Ha HEM NeBYIO KHOMKY MbIWW. Takxxe 3anyck NporpaMMHOro obecrneveHnsi OCyLlecTBAsSETCs
ABOVIHbBIM LLENYKOM JIEBOM KHOMKM MbILWK Ha sipnbike nporpammbl «Inva (Portable)» Ha pabouyem ctone,
B COOTBETCTBMW C PUCYHKOM 24.

&

Inva
(portable)

PucyHok 24. Spnbik nporpaMmel

Bua nporpammbl nocne 3anycka n3obpaxxeH Ha pucyHke 25.

0
x

@ Inva Portable - m

Daiin Bun MscTpymenTsl Aseik Moot
MpuGopl «
@60

> ¢ ARTOO UsE

> {1} R2200 Use

> | W, PD-Analyzer =

> €% TOM-S U8

> & COM-6/15/20/45 UsE

b &y FILTERPD/10 192.16210.2:5002

& TOM-4 (v3) USE

> &y COM-30 UsE

Beibepume danHeie dns npocmompa

~  Komenapuii

[ocTynwa Hosan sepcun (1.1.8528) CiUsers\valok\DocumentsInva (portable)\measuresipd_analyser

PuicyHok 25. BHewHuid Bug MO «iNVA (Portable)»
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HenocpeacTtBeHHO psiaoM C aneMeHTOM «PD-Analyzer» npu noaknodeHun npubopa USB-
kabenem otobpaxkaeTcs ctaTyc baTapen: npouecc 3apsiaa (Bo BpeMs 3apsaKku), YpoBeHb 3apsiaa (6e3
NOAK/IOYEHNS BHELLHErO HanpsiXXeHns) nnn cbomn 3apsakn batapen.

3.3.

Pa6ota c MO

Mocne 3anycka NO «Inva (Portable)» n Bxoaa B katanor npubopa oTobpa3nTca cTpykTypa 6a3bl
AaHHbIX, NPUMEP KOTOPOW NokasaH Ha pucyHke 26. C NOMOLLbIO NPaBoOW KHOMKM MbILLW OTKPLIBAKOTCS
MeHI0 nNpubopa, nanku, ¢annos M3MepeHnii N HaCTPOEK.

u}
x

0 Inva Portable —

Daiin Bua WcTpymenTs: Aseik Nomous

@006

MpuGopbl «
4 W, PD-Analyzer Uso 7
HSHEPEHVE & PEANLHOM EDEMEHW
b [ MC 1108
b @ T
b 0§ T-1_2023
4 Sy UBK
) HF 17 wiona 2023 1. 19:36:19
¥ Hacrp. 17 wions 2023 1. 19:35:46
(5] Rec 17 wronm 2022 . 19:34:35
B HF 17 wions 2023 1, 19:24:26
o BeiGepume danHbie das npocmompa
¥ Hacrp. 17 wiona 2023 1, 19:24:01
Hacrp. 17 wiona 2023 r, 19:23:29
L&) Rec 17 wrona 2023 1, 19:17:51
B8 Hacrp. 17 wons 2023 r, 19:17:43
B HF 17 wiona 2023 1. 19:06:26
B8 Hacrp. 17 wons 2023 r. 19:06:15
i) HF 17 miona 2023 1. 19:03:05
¥ Hacrp. 17 wons 2023 r. 18:58:52
) HF 17 wiona 2023 1. 18:57:08
¥ Hacrp. 17 wions 2023 1, 18:55:19
B HF 17 vions 2023 . 18:43:00

B8 Hacrp. 17 wons 2023 r, 18:42:35

~ | Komentapnii

PucyHok 26. CtpykTtypa B/} B IO «iNVA (Portable)» ans npubopa «PD-Analyzer/6P»

3.3.1. MeHi0 anemeHTa «PD-Analyzer»

OcCHOBHbIE NYHKTbI MeHIO 3nieMeHTa «PD-Analyzer»:

«M3MepeHne B peanbHOM BpeEMEHW» - U3MEpPeHNe U oTobpaXkeHne AaHHbIX C U3MepUTeSbHbIX
KaHanoB nNpubopa Ha KOMMNbIOTEpe, MUHYS coXpaHeHue B npubope (cM. n. 3.5.1);

«3anyck OAMHOYHOrO M3MepeHus» - 3Ta KOMaHAa OCyLeCTBASET 3anyck OAHOKPAaTHOMo
M3MepeHnss MO TeKylMM HacTpovkaM npubopa M nepefady €ro Ha KOMMbTep Ans
[anbHeLwero NpocMoTpa 1 aHanu3a;

«Cepus U3MepeHnn» - 3Ta KOMaHAa OCyLLECTBASIET 3aMnyCK CEPUN M3MEPEHMI OAHOrO 3a APYTrMM
(cm. n. 3.5.2).

«HacTtpolkn npubopa» - kKOMaHAa NO3BONSET 3arpy3uTb U3 Npnbopa B KOMMbIOTEP HACTPOMKM
npubopa, WCMONMb3yeMble B TEKYLIMN MOMEHT, AN NOcC/ieaylowero npocMoTpa  Wnu
peaakTUpoBaHUS;

«KannbpoBka» - KOMaHAa OCYLLEeCTB/SIET 3anyCK OKHa BbIMNOSIHEHWUSI KannbpoBKY;

«3arpy3iTb BCE HOBble [AaHHble» - MO 3TOM KOMaHAe MporpaMMma 3arpyXaeT [AaHHble BCex
N3MEPEHUN, COBEPLLEHHBIX MO3AHEE MOCNEAHEro COXpaHeHHOro B 6ase uaMepeHusi. [aHHble
CKNaAbIBalOTCS B Nanky «Bce AaHHble»;
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«3arpysvTb AaHHble Mo BbIOOPY...» - MO 3TOW KOMaHAe MporpaMMa 3arpyXkaeT AaHHble BCeX
M3MEPEHUI, COBEPLLEHHBIX MO3AHEE MOCNEAHEro COXpaHeHHOro B 6ase M3MepeHusl. Kaxaoe
n3mMepeHne HeobXxoanMO «nepeTawmTb» B Nanky HasHauyeHus;

«HacTpolkn BpeMeHn npubopa» - KOMaHAa MO3BOMSIET CKOPPEKTMPOBATb TEKYLYHO AaTy M
BpeMms B npubope;

«lMapameTpbl CBA3M» - BbIGOP YCTAaBOK B COOTBETCTBMM C TUMOM CBSI3U Mexay npubopom u
KOMMbIOTEPOM;

«OuncTUTb NamMaTb Npubopa» - yaansieT BCE AaHHble U3MEPEHWM, COXPaHEHHbIE B NaMaTu
npmnbopa;

«KOHCOMb» - BbI30OB AOMOSIHUTENIBLHOrO MHTepdenca HacTporMku npubopa npu MNpoBeaeHUU
MyCKOHaNago4HbIX pabor.

3.3.2. MeH10 nanku

MeHio nanku COAEPXUT BCE KOMaHAbl U3 MEHIO 3/1IEMEHTA <<PD-AnaIyzer>> C AoONONHUTENBbHLIMU

KoMaHAaMu. OCHOBHble KOMaHAbl:

«[AMarHocTuka» - koMaHabl hOPMMPOBaHMSI OTYETOB MO U3MEPEHUSIM;

«[AnmarHoctuka» / «lMapamMeTpbl OTYETa» - 3a[aOTCS NMapaMeTpbl, COrNTacHO KOTOPbIM
0TObpaXatloTcs pe3ynbTaTbl M3MEPEHUI B BbIGpaHHbIX Nankax;

«CoXpaHWUTb HAaCTPOMKM NpUBOpPa» - COXPaHSIET HACTPOMKKN, XPAHSILUMECS B AAHHbIA MOMEHT B
npubope B BbibpaHHyto nanky. CoxpaHeHne He NPOM3BOANTCS, €CIM OTCYTCTBYET CBSI3b UK
HACTPOWMKW MOSIHOCTBIO COBMNAAAIOT C YK€ XPaHALMMUCS B 3TOM Nanke;

«PefakTMpoBaTh» / «OTKPbITb NanKy B MPOBOAHMKE>» - KOMaHAA OTKPbIBAeT Manky C
pe3ynbTaTaMn U3MEPEHUIA B MPOBOAHMKE, A€ MOXHO BbINOMHATb BCE AOCTYMHbIE Onepaumu C
darnamn.

3.3.3. MeHo ¢ainnoB nsmMepeHus

nanku.

MeHto (bainoB U3MepeHnst COAEPXKUT CreaytoLme KOMaHabl:

«Jlokaums» - 3anycKaeT OKHO JIoKauMKn No pasHuLEe BpeMeHW NpubbiTus MMMybca Mexay
AByMs aatumkamm (cm. n. 3.6.7);

«[InarHoCTnKa» - COCTaBNSET ANArHOCTMYECKMIA OTHET MO BbI6PAaHHOMY U3MEPEHMIO;
«Bblgenutb UBeTOM» - BblAeNeHMe LIBETOM HavMeHOBaHus (anna CornacHo TEXHUYECKOMY
COCTOSIHMIO 060pYyAOBaHMS;

«OTKpbITb» - BbIBUpAET n3MepeHne Ans NpocMoTpa (HanpuMep, 3anucb N3MEpeHns B peanbHOM
BpEMEHM);

«Ypanutb» - yaansieT AaHHble C AMCKa KOMMbloTepa.

®aiinbl AaHHbIX U3MEPEHUIA U HACTPOEK MOXHO «MEePETaCcK1BaTb» Npu NMOMOLLM MbilUK B Apyrue

3.3.4. MeH10 painnioB HaCcTpoek
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MeHI0 n3MepeHns coaepXX T cneayoLme KoMmaHabl:

«Bblgenutb UBETOM» - BblAeNEHME LIBETOM HaMMEHOBaHUS aiiia COrnacHo TEXHUYECKOMY
COCTOSIHWIO 060pyAOBaHMS;

«OTKpbITb» - NPY BbIBOPE 3TON KOMaH/bl 0TOBPaXXaeTCsl OKHO CoAepIKalllee BCE HAaCTPOMKK,
XpaHsilwpmecs B ¢aiine, UX MoXXHO U3MEHUTb M 3anncaTtb B npubop (cM. n. 3.6);

«YpanuTtb» - yaansiet ¢ainn HacTpoek npubopa C Ancka KoMnbloTepa.
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3.4. Hacrtpoiika npubopa

Bce HacTpoiku crpynnupoBaHbl B ABe BKIAAKK (PUCYHOK 27):

o  «Peructpauusa YP»;
o  «MOHUTOPUHI».

B npaBoi yacTu okHa Bklaaku «Pernctpaums YP» pacronioXeH psii KHOMOK:

e 3anucaTb B Npubop — OTNpaBNseT BCe HAaCTPOWKK B Npubop. MNprbop Ao/mKeH 6biTb NOAKIHOYEH
K KOMMbOTEpY;

3aKpbITb — 3aKpbIBAET OKHO NMPOCMOTPa U peAaKTUPOBaHUS HAaCTPoeK;

3arpy3uTb — 3arpy>aeT HaCTPOMKN U3 BHELIHero ganna;

CoxpaHUTb — COXPaAHSIET HAaCTPOMKM BO BHELLUHWIA daiin;

MOMOLLHUK HAcTpoMKkM m3MepeHns YP — 3amnyckaeT OKHO MOMOLLM HACTPOMKWU WU3MEPEHUS B
3aBUCMMOCTM OT U3MepsieMoro 06bekTa M UCNOsb3yeMbIX AAaTUUKOB.

Kondurypauwa npuBopa (PD-Analyzer) *
Perucrpauna YP monuTopuHr
OBWKe NapamMeTpsl M3MepeHna 4P 3
AMNHCaTe B
- - npKeEo
PaGouee [MMHeHOR] HanpaxeHde | 110 + | KB E 2
- S « || IEpHOJDE C,qsmraTb-,
CWHXP. € 43CTOTOW CETW  BHEWHAR ~ 50,000 = Ty mmfpf’”b CETH hasy Ha _ x 3
KPLITE
Bpema perucrpaumin Mayza nocne
WMMYALCa U0 wMnyaesca 4P UL
. AonoaHuTeAEHOE 3arpysuTe
HacroTHuiA Ananason HP 5[ v 4-6HF v younerue BYHF) | Asto ~ | pasia)
ANA KaHANOB kaHana
ABToTpmrepoBaHme hﬂ][) HacrpouTs » "
CoxpaHuTE
I'Ior:ronHthﬁ MOHWUTORKHT YP ﬁ) HacrpoWTb »
MapameTpel MzMepeHda 4P no kaxaomy KaHany
PD1 PD2 PD3 PD4 PD5 PD6
OBlWKe NapamMeTpel KaHana
YyscTeuTensHocTe | 17,22 5| HKA/B Daza gaTynKa A ~
JononHuTensHBIE NapaMeTpel
Aon. napameTpel pacdeTa aMnantyasl 4P »
\:i HactpouTe UALTPE = MomMoWwHKWE
HaCTPOlikK
HiMepeHna YP

PucyHok 27. HacTtpoiikm npubopa. Bknaaka "Peructpauus YP"

«Pabouee (NIMHENHOE) HaMpsHKEHUEe» - HOMUHAJIbHOE HamnpsKEHWE KOHTPONMPYEMOro
obbekTa;

«CHMHXPOHM3aLMA C YaCTOTOM CEeTU» - CUHXPOHM3ALMA C YaCTOTOM NPOMbILLNIEHHOW ceTw. B
«PD-Analyzer/6P» gocTynHbl cneayrowme NCTOYHUKU CUHXPOHM3aUMMK:

e PaguokaHan — CMHXpoHM3aunsa No curHany gatyuka PFR-1 nnn PFR-2;
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e [0 NUTAHUIO — CUHXPOHM3ALMSI C CETbIO NMPU MOMOLLUM U3MEPEHMSI YacTOTbl NuTatoLwen cetn 230
B, noakntoueHHoM k 6noky 6aTapei. B 3ToM cnydae, yallle BCEro BO3HUKAET HeonpeaeneHHbIM
caBvr rasbl OTHOCUTENBHO NMPOMBILLIEHHON CETH;

e BHewHAs — CUHXpOHM3AUMA C CETbO MpU MOMOLWM W3MEpeHUss 4acToTbl CurHana,
NOAKKOYEHHOr0 Ha BXoA «Sync» npubopa;

e (CBobOgHAss — He CBSI3@HHOE C CeTbl0 M3MepeHue. DTOT BMA CUHXPOHU3AUUKM  AOSKEH
MCMONb30BaTbLCS TOMbKO B C/lyvae OTCYTCTBUS NHOObIX APYrMX MCTOYHMKOB CUHXPOHM3aLMM.

BHumaHue! [paBunbHas npuBsA3Ka K CUHycoOMAe CETM OuYeHb BaXKHa p[A
i onpeaeneHuvs Tuna gedekra, B TOM YUC/e U BCTpOeHHoN cuctemou «PD-Expert», n
onpepnenenmns ¢asbl kabens, Ha KoTopoii Bo3HMKaeT pedekTt. MMpu BbIGOpe
permcTpaumMm <«OT BHYTPEHHEro reHepaTtopa>» BO3MOXXHO ornpefesieHue TOJIbKO
MHTerpanbHbix napameTpoB YP (Qo2  PDI) un ux passurve BO BpEMEHM.

«A3MepaTb ... NepuoaoB CeTU» - KOMIMYECTBO MEPMOAOB MPOMbILIEHHON YacToTbl, B
TeyeHue KOTOopbIX 6yAeT NPOM3BOANTLCS U3MEPEHME BO3HWUKAIOLLMX UMMY/bCOB.

«CaBuratb a3y Ha...» - yron onepexeHnst UCTOYHUKOM BHYTPEHHEW CUHXPOHM3aLmuK dasbl
A NpOMBbILUNIEHHOW CETH.

«BpeMsi permcTpauMm MMnyJsibca» - BpeMs, B TeYeHMe KOTOPOro perncrpupyerca dopma
CMrHana Kaxgoro mmnynsca YP.

«May3a nocne MNynbca» - MHTEPBA/ BPEMEHM MOC/IE «BPEMEHN PErMCTPALIUN», B TEUEHME
KOTOPOr0 BCE W3MEPEHHbIE WMMY/bCbl CUMTAIOTCA HE CAMOCTOSATENbHbIMW, @ MPOAO/DKEHUEM YKE
U3MEpEHHOrO.

«[loNOsIHUTENbHOE YCUJIEHME KaHasa» - MOXET UCMONb30BaTbCA AN YCUIEHNS UMMYSIbCOB
Manor amMnanTyabl (YBEMYEHUS YyBCTBUTENBHOCTU Npubopa) npy OTCYTCTBMU MMMY/IbCOB 60/bLION
amMnAnTyabl.

«Y4acToTHbIN Anana3oH» - BbI6VIpaeTC$I B 3aBUCMMOCTU OT MUCNOJIb3yEMbIX AAaTYUKOB. OH
3a[a€eTcqa and TpOl‘/J1KVI AaTYMKOB. TO €CTb eC/iM eCTb Heo6X0aNMOCTb npoun3BoaAnUTb N3MEPEHNE B Pa3HbIX
Anana3oHax 4acTtoT, TO AaTYMKU AO/DKHbI 6bITb NOAKNIOYEHDbI Ha pa3Hbie <<TpOl\/lIKVI>> KaHanos.

«ABTOTpMITEpOBaHME» MO3BONSET 3adaTb TWUM  TpuUrrepa, aBTOMATMYECKOro Wn
(bunkcmpoBaHHOro. B 60MbLUMHCTBE C/lyYaeB KOPPEKTHO U 3 dEKTUBHO paboTaeT aBTOMaTUYECKUA TUM
TpUrrepa, KOTOpbIN YCTaHaBNMBAETCS MO YMOTYaHUIO.

MNpn yctaHoBKE MeTKM <«ABTOTpUrrepoBaHuMe» W Haxatmm KHorkn «HacTtpouTb»
OTKpPbIBAETCS OKHO «[MMapaMeTpbl Tpurrepa» (pucyHok 28). B neBoW 4acTu OKHa cneayeT YCTaHOBUTb:

- «YpoBeHb LyMa» - clielyeT BBECTM 3HAYEHNE UMMNYSIbCOB B CEKYHAY, KOTOpoe npubop byaeT cumtaTtb
MH(OPMATUBHLIMM NPU  BbIOOpE aBTOMATUMYECKOrO TuMa Tpurrepa. MMnynbcbl, MpeBbillatome
3aflaHHOE KONMYECTBO, ByAyT CUMTATbCS «LIYMOBLIMU» W He ByAyT yuuThIBaThCS;

- «[peBblleHne Tpurrepa Hag wymom, HF» - 3apaeT 3HayeHWe npesbileHne Tpurrepa B MB npu
BblbOpe aBTOMaTM4eCcKoro Tuna Tpurrepa npu maMmepeHusx B HF-gmanasoHe. Mpu perncrpaunu
NpMbOpPOM 3HAUMTENBHOMO KOMMYECTBA MMMY/bCOB, KOTOPOE MOXHO OTHECTWU K LUYMOBOMY CUrHany,
cneagyeT yBeNnuuTb 3TOT NapaMeTp Ha BE/IMUMHY YPOBHS LLYMOBOrO CUrHana.
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- «[peBblweHne Tpurrepa Hag wymoM, UHF» - 3ajaeT 3HayeHue npeBblleHne Tpurrepa B dBm npu
BblbOpe aBTOMaTM4eckoro Tuna Tpurrepa npu uaMmepeHusix B UHF-guanasoHe. Mpu perncrpaummn
NpMOOPOM 3HAUUTENBHOrO KONMYECTBa MMMYNbCOB, KOTOPOE MOXHO OTHECTU K LUYMOBOMY CUrHany,
cnenyeT yBenuuuTb 3TOT NapaMeTp Ha BETMUYMHY YPOBHS LYMOBOrO CUrHana.

MapameTpbl OMKCMPOBAHHOIO TpUrrepa YCTaHaB/IMBAKOTCA B NPaBOM YacTu OKHa, ecnu ybpaTb
METKY «ABTOTpUITepoBaHME» N HaXkaTb KHOMKY «HacTpouTb» (pUCYHOK 29).

Peructpauma YP MonwTopusr

OBWKe NapaMeTpel M3IMEpeHna YP
3anucaTe B

. = npUBD,

PaBoyee (MMHEMHO 2] HANPRXKEHWE KB P "
" =1 o0 I < || NEPHOADE C,a,BnraTb-,
CHHXP. € 43CTOTOW CETH | o nuTanw | 51,000 = Ty Wil‘ﬂpﬂTb ceTH Pasy Ha _

X 3akpeme
Bpema pervcrpaunmn MNaysa nocne
f WMNyAbLLa 2480 ¥ | e WMnyabca YP LN
- JononHutensHoe 3arpysute
HacroTnh Awanason 4F 3 He ~ 4-6/HF ~ yaunere BYHF] | Asto | pasia)
An KaHana
[4 AeTotpurepoBatme I]m[) HacrpouTe » B o~
Mapametpel Tpurrepa X
I'IacrosiHthﬁ MOHWUTOPUHT YP ﬁ, HactpowTs »
TMapameTpsl aBTOMATHHECKOTO TPUITEpa YpoBHKM GUKIMPOBAHHOMO TPUITEpa
MapameTphl usmepeHus YP no kaxgomy kaHany
- wman/ -
Ypobetb WymMa 5000 = HF Tpurrep 55 = nkn
PD2 PD3 PD4 PD5 PD6 cex
|
‘ Q6
WME NapaMeTpEI KaHana =
| ~ e E Tt mB UHF Tpurrep 65 2| dBm
Yyecreutensrocts | 17,22 5| HKA/B ®aza garumka A w Hapn wymonm, HF
AonoAHUTENEHEIE NapaMeTPLEl Mpesbiwenne TpArrepa dBm
Hag wymom, UHF
Jon. napameTpel pacdeTa aMnanTygel 4P »
¥ HacrpouTs dunbTpEl » " Yaanosus X otmena

PycyHok 288. HacTpoliku napaMeTpoB aBTOMaTUYECKOro Tpurrepa

Perncrpauna YP MoHUTOpUHD

OBLWME NapaMETPLI USMEPEHKHA HP
3anucats B

“ - npueo
Pagoyee [(NMHERHOE) HANPAXKEHWE KB F e
P « | NeprOADE Casurate -

CHHXP. € 43CTOTOM CETH | Mo NWTaHW ~ | 51,00

x 3aKpuITe
Bpema perncrpaumm Mayza nowe
WMNYNeCE 2480 ¥ | e HMnyneca YP LN

- LJononHuTeneHoe Jarpysuts
Hacrommeih ananason HP -y 3 ke v 4-6 HF v yonnenme BUHF) | AsTa | pasia)
Al KaHana
DABTQTDMI’EDQBEHM& m} Hactpownts » o

Mapamerpel Tpurrepa *
MocTosHHBIR MOHUTOPUHT YP i} Hactpownts »
MapameTpbl AETOMATWHECKOrD TRUITEPA YposHU HHUKCMPOBAHHOTO TPUITEPA

MapameTpel usMepeHna YP no kaxaomy kaHany

YpOBEHE WyMa 3000 = ™ e Tourrep 7000/ 2 nKn
PD2 PD3 PD4 PD5 PD6 ek

O6umMe NnapaMeTpal KaHana MpeBrIEHNE TOUITEPa

mB UHF Tpurrep 0 S| dBm
Yyscrautensmocts (17,22 21| ukn/B ®asa patumka A ~ Hag wymom, HF
JONoAHWTENEHEIE N3PaMETRLI MpeBeiwerne TpuIrepa 4Bm
Hag wymom, UHF
Aon. NapameTpel PacHeTa aMnaMTyasl YP =
\‘Jl HactpowTs ©UAbTPBI » / YCTaHOBUTE x OTMeHa

PyicyHok 299. HacTpoliku napaMeTpoB (GUKCUPOBAHHOMO TpUrrepa

MNepekntoyatenb «MOCTOAHHbIA MOHUTOPUHI PDI» fo/mkeH ObiTb BKIKOYEH — ANS TOrO,
YTO6bI HE 6blM NpoNyLLEHbl AaHHbIE, PE3KO OT/INYAIOLWMECS OT «CPEAHUX>.
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Mpn Bbibope «[ononHWUTENbHOE W3MepeHune npu yBenuyeHun PDI» cnegyeT yCTaHOBUTL
napameTpbl, Npy KOTOpbIX ByaeT 3anyLeHo n3MepeHne BHe pacnmcaHus (pucyHok 30):

- «3anyctutb usMepeHue npu ysenunyenun PDI B ... pa3(a) 10 dB». U3mMepeHune byaeT 3anyLieHo
NOMUMO pacnncaHus, ecnm yposeHb PDI pe3ko BbipacteT B N pas;

- «B TeUeHne He MeHee ... CEK» - A/ITENbHOCTb BPEMEHU, HE MEHEE KOTOPOro ByAEeT OTMEUEH AaHHbIM
poct PDI;

- «Bpems HakorineHnns PRPD ... cek» - AnUTENbHOCTb BPEMEHU permcTpaumu.

MapameTpel HENPEPBIEHOME MOHWTOPWUHTS X
AononHUTENBHOE M3MEPEHKME NMPH YBENUYeHUKM PDI ~

3aMyCTUTL M3MEPEHHE MK mn =
yEEnuueHur PDI B | pazE)

B TEUEHUE HE MEHEE 10 | ek

Bpema HakonneHwua PRPD 30 | cex

\/ YcTaHosMTE x OTmena

PucyHok 30. HacTpoliki napaMeTpoB HEMpPepbIBHOrO MOHUTOPUHIA

Mpn Bblbope «CoxpaHeHue [aHHbIX MpW MpeBblleHnN Tpurrepa» CneayeT YCTaHOBWUTb
napameTpbl, MpK KOTOpbIX ByaeT 3anyLeHo nMepeHue BHe pacnuncanms (pucyHok 30):

- «HF Tpurrep ... nKn». 3mepeHne 6yaeT 3anyLeHo NnoMMMO pacnucaHusi, eCnmn ypoeHb YP npeBbicuT
yKa3aHHoe 3HauyeHue (B HF-amManasoHe);

- «UHF Tpurrep ... dBm». U3mepeHne 6yaeT 3anyLleHo NOMMMO pacnucaHusi, ecnu ypoBeHb YP
NPEeBbICUT YKa3aHHoe 3HayeHue (B UHF-aManasoHe);

B HWXHel YacTn okHa «Pernctpaumsi YP» otobpaxaetcs none «MapameTpbl n3meperust YP no
KaXxaoMy KaHany». B neBoi yacTtu nons HeobxoAuMO MOCTaBUTb METKM KOHTPOSIMPYEMbIX KaHanoB
N3MEpPEHNs, KaxaoMy W3 KOTOpbIX JAO/MKHA COOTBETCTBOBATb CBOS (asa. YyBCTBUTENbHOCTb
onpenensieTcs aBTOMaTUYeCKM nocne npoBeAeHus  KanubpoBkum B pa3MmepHocTn  HKn/B.
YyBCTBUTENBHOCTb TaKXXe MOXHO Ha3HauuTb, BMMCAB HY)XXHOe 3HayeHue. YposeHb curHanoB YP Qo
Nnpu U3MepeHusx onpeaenseTcs B BonbTax, a YyBCTBUTENBbHOCTb HY)XXHa A1 NepeBoaa B pa3MepHOCTb
HK.

MNpn HaxxaTun Ha KHOMKy «/lon. napameTpbl pacyeta amnantyasl YP» no3BonseT HacTpouTb
napamMeTpbl pacyeta aMnanTyabl YP, KOTOpble TaK e BAnSIOT U Ha pacyeT PDI (pucyHok 31).
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MapameTpel pacdeta YP W
Lk UHF

AmnauTyaa 4P Ql0,2) v Qio,2) o

WcToyHKMe

pacdeTa FRPD l FRPD b

MUHUMANEHEI - —

YpPOEEHE |[:I = | ME |—?5,D = | dBm
& Yaanoeuts X Omaena

PyicyHok 31. HacTpoiky napaMeTpoB HEMPEPLIBHOrO MOHUTOPUHIA

OkHO «lMoMoOwWHMKaA HACTPOMKM u3MepeHuss YP» noMmoraetr HacTpouMTb MapaMeTpbl
N3MepPEHUst N anroputMbl unbTpaumn. B OKHe MOMOLLIHMKA HAaCTPOMKM HeO6X0AMMO BbI6paTb Cnocob
ncnonb3oBaHus npubopa (CxeMy yCTaHOBKM AATYMKOB) M 3a[aTb AONOHUTENbHbIE NApaMeTpbl (ANNHbI
KabenbHbIX IMHUIA), pUCYHOK 32.

Mapametpel usmepequn YP X
LWar 1. BeibepuTe CHemMy KOHTPONR 0BBEKTA

BEICOKOBONETHEIE KABEAEHEIR AMHUN:
@ 3 ogHodasHex kabena [3 gaT4uka RFCT w/van 3 CDR-5/AES]

O 3 ogHodasHex kabena [3 gaT4uka RFCT v 1 AES]
O & ogHodasHe kabened [daTuukn RFCT]
O & TpexdasHex kabenei [gaTdnkn RFCT]

KPY3:
O OaHodasHoe KPY3 [CBY gaT4ukn]

OTpexq:asHoe KP¥Z [CEY gat4mkm]

SNEKTPUYECKME MALIMHEL

(0 1-6 BHYTDEHHIX aHTEHH [1aTumKkm CBY AnanasoHa]
(0)1-3 CBY aHTeHHH 1 1-3 gaTumka BY aManasoHa

(O 4 gatumka mapku CC

& Danee » x OTmeHa

PucyHok 32. MOMOLHWK HacTPOMKK n3MepeHus YP
Mocne paboTbl «[MOMOLLHMKA HAaCTPOMKM M3MepeHns YP» n3MeHsaIoTCs cneayowme napaMeTphbl.

BKNtOYEHHbIE N3MepUTENbHbIE KaHasbl;

®a3bl 06BEKTOB, MOAKIIOYEHHbIX K AaTYMKaM;
[N1HbI KOHTPONMPYEMbIX KAabeNbHbIX TMHUI;
KoadhmumeHTbl yKopodeHus;

AnropuTtMbl unbTpaumm;

Bpemsi permcrtpaumm nMnynbca;

May3a nocne nmnynbca YP;

8. YacToTHbIN aAvMana3oH usmepeHus YP.

Nounhwn =

Bce ocTanbHble NapaMeTpbl OCTaloTCs 6€3 U3MEHEHWIA.
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Kondgmrypauna npuBopa (PD-Analyzer) X
Peructpaums YP  MoxmnTopusr
Mraunposiumk Ethernet
Pexctm Mo pacnucanuio v P 192 | |68 | 1 254 pegAL
255 . 255 i 255

MuskyTed A Net mask

1 3 o Gateway 192 | [168 | 1 1
6 o X 3axpeite
MpoTokon cbMesa MODBUS RTU

6 18 0 B 3arpyaurs

CHHXPOHMIALMA MSMEpEHHUil B et
Her
Yacoeod nosc
GMT +3 v yacos
100 M,
Coxpatenue panmsix 4P

€ NapameTpaMy MMIYALCOE
coxpasesns

MomouyHuk:
O BknounTb M3mepeHmne YP no pacnvcaHuio B wactpoixu

nameperma 4P

PvicyHok 303. Hactpoliku npubopa. Bknagka "MoHUTOpPUHT™

Mpnbop «PD-Analyzer/6P» MOXeT MCNONb30BaTLCA AN KPaTKOBPEMEHHOMO MOHUTOPUHIa. Jns
aToro B rpynne «MaaHMPOBLUMK>» 3a[aeTCs pacnncaHMe aBTOMaTMYECKOro 3arnycKa M3MepeHnii (CMm.
pucyHok 33). Bcero mMoxeT 6biTb 3agaHo 50 nyHKTOB pacnuncaHus. 3HadeHne «0 yacos, 0 MUHYT»
COOTBETCTBYET OTCYTCTBUIO M3MEpeHUst MO 3TOMy MyHKTY pacnucaHusl. Takxke npubop MoxeT
OCYLLECTBNATb M3MEPEHMSI 4epe3 3adaHHbll MHTEepBan BpeMeHu. [nsi 3Toro nepeksoyaTesb
«PeXuM» Hago nepeknounTb U3 3HaveHns «lMo pacnucaHuio» B 3HaveHne «Yepes MHTepBasn».
MepeBoa npubopa B peXuMM MOHUTOPUHIA OCYLECTBNSETCS nepeknodaTeneM «BkaounTb
n3mepeHue YP no pacnucaHuio».

Mpw BbINOIHEHWM U3MepeHns (Nboro TMNa: B peXXMMe MOHUTOPUHIA, OAMHOYHOMO UK Cepun)
npubop MOXET COXpaHsATb WHGOpMauMilo 06 WM3MEPEHHbIX AaHHbIX B TPEX PEeXMMax, KaXabli
Cneayowmi BKIKOYAET AaHHble NpeablayLwmX:

e KpaTkoe — TONbKO YPOBHW aMnauvTyd M MHTEHCMBHOCTM 6€3 AaHHbIX O pacnpeaeneHum

UMNYNbCOB (AN NOCTPOEHNSI BPEMEHHBIX TPEHAOB);

e C napameTpamuM WMMMNYNbCOB — B 3TOM pexuMme pgobaBnsetcs mHbopMaums O napameTpax

KaXkaoro MMnyJsbca, UCNosb3yoLWasca Ansi MOCTPOEHNUS pacnpeaeneHnii u aHanusa PD-Expert;

e C MCXOOHbIMM CUrHanNamuM — B 3TOM pexume aobasnserca uMHdbopMmauus o dhopme Kaxaoro
nUMNynbca. JaHHbIN PEXMM HEOBX0AMMO MCMONb30BaTh NP BbIMOMHEHUM NIOKALMK B KabenbHbIX

NIMHUSIX.

MapameTpbl rpynnbl «Ethernet» namensitoTca npy obMeHe aaHHbIMKU Mo uHTepdency Ethernet
(onuus).

«CMHXpPOHM3auusa BpEeMEeHM MU3MepeHui» C wucnonb3oBaHnem GPS/IJTIOHACC (onuwms)
MOXET MPUMEHATHCS TOMbKO MPU y4acTUM [ABYX PasfiMyHbIX NpUOOpOB, YCTAaHOBMIEHHbLIX B PasHbIX
TOYKax o0bbekTa (4awe Bcero kabenbHOM nMHUM). NS BbINOMHEHUS CUHXPOHHBLIX W3MEPEHUIA
HeobxoanMOo B KaXkaoM 13 Npunbopos:
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e [logkntounTb GPS-aHTEHHY M PacnofioXKMUTb ee B MeCTe, B KOTOPOM BO3MOXKEH MPUEM CUIHA0B
OT CMyTHWKOB;

e  BKIOUNTb CUHXPOHM3ALMIO N3MEPEHNIA;

e HacTpouTb 0AMHAKOBbLIN YacOBOW MNOSIC;

e HacTpouTb 0aMHaKoBOE pacrvcaHue;

e BknounTtb n3mepeHne YP no pacnmcaHuio.

BHumanue! Tpun cuHXpoOHM3auuM BpeMeHM usMmepeHmn no GPS pacnucaHume
L n3MepeHui pabotaet no yacoBoMy nosicy «GMT>» (UTC+0).

3.5. TlpoBegeHue nsmepeHnn
Mpnbop MoXeT Aenatb ABa TUMa M3MEPEHWIN: CTaHZApPTHOE M ObiCTpoe (ANs U3MepeHusi B
pexuMe peanbHOro BpeMeHu). KonnyecTBO AaHHbIX B «ObICTPOM» peXxume MeHblle, 4YeM B
«CTaHAapTHOM» MO3TOMY pe3ynbTaTbl PaboTbl aNropuTMOB (PUNLTPALIMK U CUCTEMBI ONpeaenieHns TMna
aedekTa MOryT HE3HAUYUTENBHO Pa3NNYaTbCs. «BbICTPbIN» PEXUM N3MEPEHUS] — OLLEHOYHBIN.

MepekntoyeHne Mexay pexxMmMmaMun Npou3BoANTCS aBTOMATUYECKM.

3.5.1. UaMmepeHue B pexxuMme peasibHOro BpeMeHuU
Mpu BbIGOpe KOMaHAbl «M3MepeHue B peasibHOM BPEMEHW» OTKPbIBAETCA OKHO MPOCMOTPa
[AHHbIX, U3MEPEHWE 3anycKkaeTcs aBToMaTMyeckn (pucyHok 34). Ecnnm B MOMEHT OTKPbITUS OKHA
N3MepeHne He MoXeT ObITb 3anyweHo (HanpuMmep, BbikMtoveH aaTumk PFR-1 unu PFR-2), nusmepenue
AO/KHO 6bITb 3anyLLEHO MOSIb30BATESNEM.

Vsmepenue & peanbhom spemenn (PD-Analyzer\Hosas nanka) B = I
Bce kaHanb! « Kanan 3 n up N
@ _ Kamant 2186 20,82 MB 10
oo 5 I 1 20,82 w8 I s
pdoo g e . ] S
== \ =l . 3
F2000 I 21,86 = [ — I
= 000 // 0
eooo J - - ull
45 @ 13 10 28z 315 m L—] >
Mourocr=0 mBr Amn.=-20,82 wB e | -
| —
-
|1 pls
® - Kanan 2 " X/<
4372 < << o] =Sy
fsao0 H
) ><><>< L
i) =T 18113 4372 = )< 360
\ 208 3z :< %% 270
L2001 25
e L') B By . 180
m 90
o0 ® L—""] —H 2082 B
s L T N - 1 1312 | | CuHxpoHusayua: 50,00 Ny
Mowrocte=0 mBT Amn.=-20,82/1811.3 mB Q | I MowHocTe=0 mBT
"
e 5% S Amnnuryga=20,82 mB
" Kon. umn.=69 umn./cek.
21 50 Iy (56 %)
CR— OO ©O ww
00
23| MakeumansHan amnanTysa '20 82
pdon '
——ts T ol18:11:43 16:12:44 16:1345| mB
2o 0| Amnauryaa (Q1) O
eooe 16:11:43 16:12:44 161345| MB
45w s w0 bz 35 o
MowrHocts=0 MBT Amn.=-20,82/20,82 mB Tok 4P O
16:11:43 16:12:44 16:1345 MicA

PucyHok 34. OkHO pexxuMa «M3MepeHue B peasibHOM BpeEMEHU»

B 3TOM pexxmMe oTobpa)katoTcs:
- A0 6 aMNIMTYAHO-(A30BbIX pacnpeaeneHnii BbiIbpaHHOW rpynmnbl KaHanoB M3MepeHuii (B 1eBOM YacTu
OKHa);
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- [aHHble C BbIOBpAHHOro M3 rpynmnbl M3MEPUTENBHOMO KaHana, M3MEPEHHbIE B TEYEHME OAHOM CEKYHAbI
B pexkume 3D (B UeHTpe);
- rpamK M3MEHeHWs aMnauTyAdbl, MOLLHOCTM, KONMM4YecTBa WMMYNbCOB B BbiOpaHHOM KaHane 3a
MHTEpBan BPEMEHU, YCTAHOBJIEHHBI B HACTPOMKax (B HUXXHEW YacTu);
- TuNbl AedeKToB, OnpeaensieMble Npy NMOMOLLM 3KCMEPTHOM cucTeMbl «PD-Expert» (Bbi3biBaeTcs B
MpaBoM YaCT OKHa OTKPbITUEM NaHenun «lpuumMHa BO3HUKHOBEHMS YP>»).

Mexay 3D pacnpegeneHveM YP un rpadwvkamm TpeHAa HAxXOASATCS KHOMKW  yrpaBieHus
OoTOBpaXXeHWEeM W permcrTpaumen:

o ® - OTKpbIBAET MEHIO HACTPOMKM NapaMeTPOB peXnMa peasibHoro BpeMeHu (pucyHok 35);
. ® - 3anycKaeT u3MepeHne nocsie OCTaHOBKWU WX May3bl;

o @ - MNay3a (npuoctaHoBKa) namepeHus. lNMpu NPUOCTaHOBKE «3aMUPaET» TOSIbKO 0BHOBEHNE
TpexMepHOro pacnpeaeneHus. MamepeHune, HakonneHne M 3anucb He npepbiBatoTcs. ocne
OTMEHbI NPMOCTAHOBKM (KHOMKOW 3arnycka) oTobpa)KeHne HaUMHAETCS C AaHHbIX, aKTyaslbHbIX B
TEKYLLMIA MOMEHT;

o G) - OcTaHoBka wu3MepeHus. [Mpu MNOBTOPHOM 3anycke wu3MepeHus uctopusi (Ha PRPD
NAOCKOCTM U rpadukax TpeHaa) byaeT ounleHa;

. @ - CHpOC HAKOMEHHbIX AAHHbIX aMNIMTYAHO-(ha30BbIX pacnpeaenenun (PRPD) u rpagukos
M3MEHEHWIN MapamMeTpPOB BO BPEMEHW W CTAPT HOBbIX HAKOMEHWIA, OCYLLECTBNSIETCA TaKxke
HaxxaTveM knasuwm «lNpoben» Ha KnasuaTtype;

° @ - Ycunenue curHana;

o @ - 3anyckaeT npouecc 3anucy aaHHbIX Ha K. MNocne 3anycka 3anvcy KHOrMka MeasieHHo
mMuraeT. OCTaHOBKa 3anucy rnpu noBTOPHOM €€ HaXkaTum;

. ® - KHOMKa 3anycka CoXpaHeHUs U3MEPEHUI B CTaHAAPTHOM pexume paboTbl Npubopa;

. - KHOMKa Np1OCTaHOBKM M3MEPEHWI 1 BbI30Ba OKHA HACTpOoeK npubopa. Mocne nsmMeHeHus
HACTPOEK PEXMM M3MEPEHMIA 3amyCTUTCA CHOBA C M3MEHEHHbIMM NapaMeTpaMmu C CO3AaHUEM
HOBOro (baiina HacTPoeK B COOTBETCTBYHOLLEN Narnke.

Yposenw wyma

Hakonnenwe A-O naockacTd, cek Amnantyaa HF (3D)

5 | J 20 120 [J] AaantueHas wkana uE [

XpanuTe nctopuio (rpadwmem), MuH 20 000 -

1 50 25 UHF []

HenpozpayHocTs Amnnutyaa UHF (3D)

g 050 i @ AnaNTHMEHAR WIKANA e, e

[W] Mokaskisars uwn. nocne dunsTpatam =200 JE MAX HF [ |

[] Wkana & HKn —

[+] OBwwmit macwrab Ipadmrn MAX UHF || -20
[+] AsTomaTiueckn oTKpRIEETE BOKOSYIO NaHes [] Amnantyaa (Q02) Cagur dpazer 0

[] Astomatvdeckan ocraHoBKE ECCDOWZEEAERWR || Amnautyaa (QT)

] Fpaduk ceepxy [ ] MakcumaneHas amnantyaa
[+] MowrocTe
[] Kon-eo mmnynscos

[] Tok 4P

PucyHok 315. MeHto HaCTpOWKK NMapaMeTpoB pexuMa «M3mMepeHne B peanbHOM BPEMEHWU»
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MepeBoa LWKasbl M3 BonbT B 40 KyoHa KOPPEKTHO paboTaeT TONbKO B AManasoHe YactoT HF
nocse BbINOMHEHMS NpoLEeAypbl KaIMBPOBKMU.

lMpaBee KHOMOK YNpaB/ieHWs] PAcrosioXXeHa CBOAHAsA TeKyllas MHdopMaums:

e 4acToTa UCTOYHMKA CMHXPOHU3ALNK;
e DHEpPrus UM MOLLHOCTb MMMY/IbCOB;
e aMnAMTyAa UMMY/bCOB;

e  KOJIMYECTBO MMMY/bCOB;

e TeMmnepaTypa OKpYXatloLlen cpeapl;
e BNAXHOCTb OKPY>XatoLLEeN cpeapl.

MocneaHve aBa NapaMeTpa 0TOBPaXatoTCsl TOMNbKO NpY NOAKIIYEHHBIX AaTUnkax. O6HOBNEHME
NOKa3aHWUI AaTUYMKOB TEMMEpaTypbl M BAaXXHOCTM NPOM3BOAMTCS 1 pas B MUHYTY.

YnpaBsneHue BpalleHneMm, MacwtaboM n nepemMelleHneM rpacdvka Npom3BoANTCS aHaNOMMYHO
pexxumy 3D (cM. n. «PacnpepeneHne 3D»).

3.5.2. Cepusa nsmepeHumi
M3mMepeHns BLIMOMHSATCA MO TEKYLWMM HACcTpoikaM npubopa. KonmMyecTBO COXpaHSIEMBbIX
AaHHbIX TaKXXe onpeaenseTcs HacTpokaMu npubopa.

Mepen Havyanom cepum U3MepeHUit CO3AAETCS HOBas Marka, B Hee noMeLlaeTtcs dhain HacTpoek
npubopa, 3aTeM 3aryckaeTcs M3MepeHure. MNocne OKoHYaHUs M3MEPEHMS NPOrpPaMMa 3arpyxaeT ero Ha
KOMMbIOTEP M 3arnycKaeT creayloLLee.

Cepvisi M3MepeHUii NpepbIBaeTCsl C NMOMOLLbIO KHOMKK «[pepBaTh CEpU0 U3MEpPEHUIN».

3.6. [pocMoOTp AaHHbIX
Bbibepute koMaHay «OTKpbITb» M3 MEHI0O M3MEPEHWUS. B npaBoM 4acT OKHa MNpOrpaMMmbl
OTKPOETCS NPOCMOTP COXPaHEHHbIX AaHHbIX (PUCYHOK 36).

B HMXXHEN YacTM OKHa OTOBPasUTCS TPeHA M3MeHeHWUs napaMeTpoB YP BO BpeMeHu no BCEM
A@HHbIM U3MEPEHUIA, XpaHALLMMCA B Nanke. M3MeHnTb Habop 0TobpaXkaeMbix B TPEHAE KPMBbLIX MOXHO

NPV NOMOLLM KHOMKK « EIG » B MPaBOM HWXXHEM Yy akpaHa. Mpu Bbibope NeBON KHOMKOW MbILM TOUKM
Ha TPeHZe B BEpXHEM 4acTU OTKPbIBAKOTCS MOAPOGHbIE 3TOr0 AaHHble M3MepeHust (aHanornyHo
AENCTBUIO KOMaHAbI «OTKPbITb» Ha 3TOM U3MEPEHUWN B OKHE CTPYKTYpbl B).
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PucyHok 326. MpocMoTp TpeHaa u aMnanTyaHo-gasosoro pacnpeaenenns YP PRPD

MpOCMOTp AaHHbLIX OAHOMO U3MepeHUs AOCTYMNEH B LWECTU peXxnumax:

e PRPD - amnnntyaHo-ha3oBoe pacnpeneneHue;

e [lonHoe PRPD pacrnipegeneHve 3a MHTEpBan BPEMEHM;
e Pacnpegenenue 3D;

e PD-Cloud;

o PD-Expert;

e Jlokauusi pa3psiaoB B kKabenbHOWM MHNUN.

3.6.1. PRPD - amnnutyaHo-ca3oBoe pacnpeaeneHme

Ha 3ToM pacnpegeneHMn no BeEPTUMKANbHOA OCM OT/IOXKEHa aMnaMTyAa WMMMyAbCoB, MO
rOpM30HTaNbHON — (pa3a NPOMbILLNIEHHON YaCTOTbl. KaXkabli OTAENbHbIA MMMNYbC N306paXkaeTcs B 3TOM
KOOpAMHATHOM NI0oCKOCTU. Bce pacnpeaeneHne pa3buBaeTcst Ha Tabnuuy C onpeaeneHHbIM WaroM rno
amnnuTyae u ¢ase. MNpu nonagaHnm 60MbLIONO KOMYECTBA UMMNY/IbCOB B OfIHY SUEiKY Tabnuubl BCe
MUMMYNbCbl 3TOM SAYEMKM OKpaluMBatoTCs 60/1ee MHTEHCUBHBIM LIBETOM. LIBET — 3TO XapaKTepucTuka
4YacTOTbl BO3HWKHOBEHWSI MMMY/IbCOB CO CXOAHbIMW aMMMTYAHbIMM U (Da30BbIMKM MapaMeTpamu.
LiBeToBas LWKana NpuMBeAEHa HUXKe pacrnpeaeneHui.

Bbibop (NpubnmxeHne) oaHOrO KaHana OCYLEeCTBASETCS MpU MOMOLWM ABOMHOrO HaXaTus
NEeBOM KHOMKM MbllM Ha 0b6nacTM 3aronoBka KaHana. Bo3BpaT ko BceM rpadukaMm Takxe
OCYLLEeCTBNSAETCA ABOMHBIM LLETYKOM JIEBON KHOMKM MbIwKM N0 061acTu 3aronoska.

3.6.2. NMonHoe PRPD pacnpeneneHue 3a MHTepBasl BpeMeHn®
Bknagka «MonHasi PRPD 3a Y4:MM:CC» oTobpaxaeTcsi B OKHE MPOCMOTPA, EC/IM B HACTPOMKax
npubopa BK/IOYEH MOCTOSIHHBLIN MOHUTOPUHI YP. Mpy 3TOM B OKHe OTOGpaXkatoTCs BCE UMMYSIbChI,
3aperncTpMpoBaHHble NpMbOpoM 3a MHTEpPBAN Mexay W3MepeHus MM Mo pacnucaHuio (pucyHok 37).

> 3T AaHHblE AOCTYMHbI NPY BKIKOUYEHWUN ONUUIA «IMOCTOSIHHBLIA MOHUTOPUHT YP» 1 «BKOYMTb M3MepeHne YP
Mo pacnMcaHuio» B HacTpolikax npubopa
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3.6.3. Pacnpenenenune 3D

PucyHok 337. NMonHast PRPD
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PucyHok 348. PacnpepeneHue 3D

Ha 3ToM pacnpeaeneHuMmn Takxke no BepTUKaSIbHON OCK OT/IOXKEHA aMMAUTYAa MMMYNbCOB, MO
rOpV30HTanbHON — ha3a NPOMbILLNIEHHON YacTOTbl (CM. pUCyHOK 38). Kaxkabli MMnynbc oTobpakaeTcs
OTAENbHO Ha TOM Nepuoae, Ha KOTOPOM OH 6bin n3MepeH BO BpeMsl pernctpaumm YP. Bce BMecTe OHM
06pa3yloT Takoe xe aMnInTyaHo-ha3oBoe pacrpeaeneHme (M306paxkeHo Ha 3aiHel NIOCKOCTH).

Mpubnmxenne M otaaneHune rpacduka OCyLLeCTBASETCS MpU MOMOLWIM BpaLLEHUS Konecuka
MbILUM, CABUI — MPY NOMOLLM NEPEMELLEHNS MbILUM C OAHOBPEMEHHbLIM YAEPXXaHNEM KOMECMKa MblLUN B
Ha)XaTOM COCTOSIHUM, BpalleHUEe - NMPY MOMOLLM NEPEMELLEHUS MbILLW C OAHOBPEMEHHBIM YAEPXKaHUEM
MpaBoO KHOMKM MbILWMW B HAXKaTOM COCTOSIHUM.

3.6.4. PD-Cloud
Bknagka «PD-Cloud» npumeHsieTcs Ans NpocMoTpa UCXOAHbIX AaHHbIX B 3D pacnpeaeneHnm
CrpynnUpOBaHHbIX MO NapaMeTpaM UMMybLCOB U C y4eToM da3bl ceTn (pucyHok 39). Mo ocn abcumcc
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nMpu 3TOM OTK/aAblBaeTcs ha3a MNPOMbILLSIEHHOMW CETU, Ha OCUM OpAMHAT — oblasi ANMTENbHOCTb
umnynbca (T2), a N0 OCU annAnKaT — ASIMTENbHOCTb NEPBOM MONTYBOSHbI UMNybca (T1).

s BpalleHnst TpeEXMepHON 06nacT HeobX0AMMO HaXkaTb NPaByt KHOMKY MbIWM Ha 06nacTb

rpadpuka u, yaepxusasi ee, NpoussBecTn BpalleHune. MacwTtabuposaHue rpacdvKoB MpoOUCXOaAUT npwu
MOMOLLM BpaLLEHNS KOTECMKA MbILLN.

B BepxHeM NeBOM Yriy MOXHO BbibpaTb kaHan npubopa (AaTumk), AaHHble KoToporo 6yayT
aHanM3npoBaTbLCS.
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PucyHok 39. OkHo TTI-pacnpeneneHus

Mpv NOMOLLYM TPEXSTYYEBOrO SNIEMEHTA YMNPAB/IEHNUS MU NEPEMELLEHNS 06/1aCTU BbIAENEHNS Ha
TPEXMEpHOM pacrnpeaeneHun BblbepuTe WMHTepecytolyto obnacTb. B npaBoit yacTu okHa 6yayT
BblAENEHbl LIBETOM WMMyNbCbl, BXOAAWME B BblGpaHHyl0 0651acTb. MMNynbCbl, HE BXoAAlME B
Bbl6GpaHHY0 061aCTb, 6yAyT 3aKpaLleHbl CEPbIM LIBETOM.

HeI'IOCpe,D,CTBeHHO noa TpeEXMEPHbIM pacnpeaeneHneM BbIBOAUTCA ONepaTUBHOE 3aKJTIlIOYEHUE
CUCTEMBDI PD-Expert ansa uMnynbCoB, BXOAALLUX B BblAENEHHYIO obnacTb.

3.6.5. PD-Expert

B maHHOM OKHe OTObpa)aloTcs pe3ynbTaTbl aBTOMATMYECKOM AMArHOCTUKK MO BbiIOpaHHOMY
n3mepeHnto (pmcyHok 40).
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PucyHok 40. PD-Expert

B okHe npuBeaeH aHanus obnacten, BblbpaHHbIX cuctemMoli PD-Expert Bo BCeX M3MepUTESbHbIX
KaHanax no aBToMaTMYeckMM anroputMaM. Cripasa OT KaXkaol 06/1acTi NPUBEAEHO 3aKTIOUEHME O TUMeE
aecdekTa, BO3MOXHbIX MECTAX €ro BO3HUKHOBEHWSI, CTEMEHWN €ro OrnacHOCTY.

3.6.6. Jlokauusa pa3psaaoB B kabesibHOW IMHMKM MeTOAOM pedieKTOMEeTpUmn
Jlokaumsa npoussoauntcs metogoMm TDR (Time Domain Reflectometry) nytem aHanmsa BpeMeHmn
OTPAXEHWUSI CUrHana OT COEAMHUTENbHbBIX U KOHLEBLIX MYQT.
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PucyHok 41. Jlokauus paspsiaoB B KabesnbHOW MMHUK
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B neBo/ 4YacT OKHa 3aJaeTcs «MnacrnopT» KabenbHOW NMHWUM: ee ANMHA, KO3 UUMEHT
YKOpOYeHUsi. My(dTbl U pacCTOSHUSI MEXAY HUMU 33[aeTCs ABOMHBIM HaXXaTMEM NIEBON KHOMKM MbILLN
Ha cxeMe KJ1 B BepXHel 4acTu OkHa (CM. pUCyHOK 41).

B npaBo/ 4YacTu OKHa CNMCOK Hamboniee 4acTo 3aperncTpuMpoBaHHbIX pednekTorpamMm,
CrpynnupoBaHHbIX Mo noaobuto ¢opmbl MMNynbca. Bce cxoxue curHanbl ycpeaHstoTcs. Jlokauus
Npov3BOANUTCS ANS BbIOpaHHOrO M3 CrMCKa Tuna MMNyNbcoB. [ns Havbonee TOYHOW NOKaumu
pekoMeHAyeM BbIbUpaTb MMNYbCbl C MaKCUMasIbHOM aMNANTYAOMN.

Mo ueHTpy B yBeNnYeHHOM MaclTabe oTobpakaeTcs BblbpaHHas U3 cnucka pednektorpamma,
a HmxXe e€ PRPD pacnpeaeneHue.

Pe3ynbTaT aBTOMaTMYECKOro pacyeta Mo YCpeAHEHHOM (opMe MMMyNbCOB BLbIBOAUTCS B
BEPXHEN YacTu OKHa noj rpacuyeckum msobpaxeHnem KJT v BblgeneH KpacHbIM LBETOM. MecTo

pacronoXeHus aedekTa 0603HaUYEHO «MOMHMEl» 4 Ha cxeme KabenbHONM nuHWM. MepeMeluast
3NeMeHT, 0003HaYaloLWmMii MecTo pacronioxeHust aedekTa, MOXHO BMAETb MpeanonaraeMoe MecTo
Hauana «oTpaXeHWs» Ha pedrekTorpamme.

3.6.7. Jlokaums pa3psaaoB B kabesbHOM IMHMM NO BpEMeHU npuxoaa ¢ 2-x npubopos
Jlokaums npoussoauTcs MeToaoM «Time of Arrival» nyTem aHanu3a pa3HuLbl BpeMeHn npuxoaa
MMMYNbCOB Ha NPUBOPbI, YCTaHOBNEHHBIE C 2-X KOHLIOB KabenbHoW MHMK. Oba npubopa A0KHbI UMETb
6a3oByt0 cuHXpoHu3auuto no GPS/TTIOHACC u oaMHakoBoe pacnucaHue MpoBeAeHUS U3MEPEHWN.
[laTbl 3aMepoB C 2-X CTOPOH A0/MKHbI COBNaZaTh C TOYHOCTbIO 10 CEKYHAPI.

OKHO NOKaUUK BbI3bIBAETCS MYHKTOM «Jlokauusi YP» OCHOBHOIO MEHIO B BEPXHEN YacTu OKHa
NpPOCMOTPa CUrHanoB (pUCyHOK 42).

Q Inva Portable
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PrcyHok 42. Bbl30B OKHa JloKaLumn Nno BpeMeHu nNpuxoaa MMMNynbcoB

Mpexzae YeM NPOoBOAMTb NIOKALIMIO HEO6X0AMMO Bbli6paTh 2 M3MEPUTENbHBIX KaHana Ha OAHOM
nnn 2-x npubopax (pucyHok 43)S.

6 Manku ¢ AaHHLIMM U3MEPEHUI ABYX NPUGOPOB AOMKHbI 6bITb CBA3AHHBIM
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Mcrounmk curqana 1 McTounmk ckuriana 2 (npubep Me 2)
| @iHaman1 |

() HaHan 2 () HaHan 2

) Kanan 3 () HaHan 3

() Hanan 4 () Havan 4

) HaHan 5 ) HaHan 5

() Karan 6 () Havan 6

MpAmeHuTs Ommena

PucyHok 353. Bblbop napamMeTpoB NIoKaLmMu Mo BPEMEHW NpMXoAa UMMyIbCa

Mpu nokauum B KJ1 Heo6x0aAMMO BbibpaTb NYHKT «Pa3Hble npubopbl», BbIGpaTb BTOPOWA
npubop c apyron ctopoHbl KJT u dasy (M3mMeputenbHbI kaHan npubopa), koTopble 6yayT
y4yacTBOBaTb B npoLeaype nokaumu.

OKHO NTOKaLMn UMEET 2 OCHOBHBbIX 30HbI (PUCYHOK 44):

1. AmnautyaHo-ha3oBoe pacnpeaeneHne MMMynbCoB C 2-X BblGpaHHbIX MpubopoB WM KaHanos
N3MepeHnsi B BEpPXHEW 4acTM OKHa. B 3TMx OKHax eCTb BO3MOXHOCTb BblbOpa OTAENbHOM Tpynmbi
UMMyNbCOB ANs Nokauun. BelbpaHHasa rpynna MMnynbCcoB NOACBEYMBAETCA CUHUM LIBETOM. M3MEeHUTb
pasMep rpynnbl MOXHO, 3aXXaB JIEBYIO K/TaBULLY MaHWUMYNSTOPA Ha yriy BblbpaHHOM 30HbI U NepeMeLLas
ero. pv 3TOM BO BTOPOM OKHe aMnnTyAHO-(a30Boro pacnpeaeneHunst MUMnynbCbl, COOTBETCTBYOLWNE
Nno BpeMeHu BblbpaHHbIM, 0TObpaxkatoTcs uBeToM. OcTanbHble MMMY/bCbl HE YYacTBYIOT B npoueaype
nokaumm n otobpaxkatoTcs cepbiM LBeTOM. CyllecTByeT BO3MOXHOCTb NepeknoyaTth rpynny Bbibopa
CUrHaNoB Mexay 2-Msi KaHanaMu KHOMKoM [<>], Haxoaswencs mexay rpacdvkam.

2. OkHO pacnpegeneHvs umnynbcoB no AnvHe KJT € yKas3aHMeM pacyeTHOro MEeCTOMOSIOXEHUS
NCTOYHUKA pa3psiAHON aKTUBHOCTU B HUXKHEM YacTW OKHa.
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PucyHok 364. Jlokauusi No BpeMeHn npuxoaa uMnysbca

HekoTopble napaMeTpbl 0KaLMM MOXHO U3MEHWUTb BO BCMJIbIBAlOLWLEM OKHE HacTpoekK crieBa
(pucyHok 45).

cdr-¢

Cnocod nokaymm

() OTHOCMTENEHOE USMEDPEHHE, M

(@) ABCOMKTHOE M3MEPEHHE

MaHCHMANEHOE PAcCTOAHHE
500

ABCONKTHOE PACCTOAHME, M

500

[[] AsTomatmueckan dunsTpayma

MapameTpol 00LEKTa AOKALMH

HozdbuuymeHT yropodeHns _:5;_“ 1.5 I 1

3aAepiHKa CHIHANE B M3MEP. LENAX L
3afepiika B HAHOCEKYHAAX
3agep#ra 1, He

0

3apepwna 2, He

0

Buibop rpynnel cHrHanoe ana duasTpalem

HacTpoiku

(@) Ha nesowm rpachure

() Ha npasom rpadmke

PucyHok 375. HacTpoliku flokaumm no BpEMEHU Npuxoda UMMynbca

Cnoco6 nokaumu. [o3BonsieT BblbpaTb OAMH M3 ABYX TUMOB JIOKALUMW: OTHOCUTENbHYIO WK
abcontoTHyto. OTHOCMTENbHAs MCNOMb3yeTCsl B TOM Clyyae, ecnm He u3BecTHa annHa KJT (obbekTa) u
NoKaumMsi MpOM3BOAUTCS OTHOCMTENbHO LeHTpa KJI. A6cContoTHasi NloKaumsl WUCNonb3yeTcs npwu
M3BECTHOMN ANMHE U JaeT pe3ynbTaT B abCOMIOTHLIX eaNHULIAX, @ HE OTHOCUTENbHO LeHTpa KJT.

Mpwn Bbl60pe OTHOCUTENbHON NIoKaUnm CyLeCTBYET BO3MOXHOCTb OrpaHM4ynTb 30HY JIOKaLUMKU B Mnone
«MakcuMManbHOe pacCTosiHue>.
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Mpu BblbOpe abconoTHOM NoKauMm HeobxoaAMMO YkasaTb pacctosHue (anuHy KJ1) B none
«ABCOJIIOTHOE pacCTosiHMe». B cucreMe MOHUTOPUHIA MO YMOMYaHUIO yCTaHOBNEHA abcontoTHas
NOKauMsl U KOPPEKTHO 3aBeaeHa aAnunHa KJ1.

KoachduumeHT yKOpoueHUst — paccunTbiBaeTcs npu kanubposke KJ1, 3agaeTcsa B HACTpoMKax
npubopa.

3anep)KKa CUIrHaJla - yCTaHaB/IMBA€ETCA B TOM CJ/ly4da€, €Cfin KaHallbl UMEIOT pPa3/IMyHYyO0 AJINHY
kabens oT AaT4YMKOB N HeO6X0ANMMO YYECTb 3Ty pa3HuUy.

Bbi60op rpynnbl CUrHanoB ANSA IOKaUMK - nepektovaeT rpynny Bolbopa CUrHanoB Mexay ABYMS
rpacdvkamMm aMnanTyaHO-ha3oBoro pacnpeaeneHust. Pabota aHanorMyHa KHomnke [<>], HaxoasaLencs
Mexay rpadukamu.

3.6.8. Jlokauusa paspsinos B KPYD
3anycK noKaumu OCyLLeCTBASeTC BbI30BOM (yHKUMK Jlokauus YP (pucyHok 42).

Mpu npoBeaeHMM  fOKaUMM  CaMOCTOSITENbLHO  HeobxoanMo  BbibpaTb  AaTuMkM B
nHdOopMaLMoHHOW Tabnmue napameTpoB YP (pucyHok 46).

Nokauwna YP <300 m/22 wrona 2016 r. 11:58:44> X
® Opwn npuSop ) [lea npubopa
BmiBop uctounuka curiana
MeTounmk curiana 1 McTouHmk cvriana 2
® Hanan 1 ) Hanan 1
| Hanan 2 ® Hanan 2
) Kanan 3 ) Hanan 3
| Hanan 4 ) Hanan 4
| Hanan 5 ) Hanan B
| Hanan 6 ) HaHan 6
MpumeruTe Otmerna

PucyHok 386. OkHO Bblbopa kaHanoB Ans noKaumm

OKHO pe3ynbTaToB JIOKaLUM BKIOYAET B ce6S:

1. AmnnautyaHo-a3oBoe pacnpeaeneHne MMnyabCoB € 2-X BblbpaHHbIX NpM6OpoB 1 KaHanoB
N3MEPEHNS1 B BEPXHEN YaCTU OKHA. B 3TUX OKHax ecTb BO3MOXHOCTb Bblbopa OTAENbHOM
rpynnbl UMMNYNbCOB ANs Nokaumn. BblbpaHHas rpynna uMnynbCoB NOACBEYMBAETCS CUHUM
LUBETOM. M3MeHUTb pa3Mep rpynrbl MOXHO, 3aXXaB JIEBYIO K1aBuLYy MaHUNYNSTOpa Ha yriy
BbIGpPaHHOM 30HbI U nepemMellast ero. [lpy 3TOM BO BTOPOM OKHE aMMauUTyaHO-(ha3oBOro
pacnpeaeneHnst UMnNynbCbl, COOTBETCTBYIOLME MO BpPeMeHW BblbpaHHbIM, OTOBpaXatoTcs
usetoM. OcTanbHble UMMNYNbCbl HE Y4YacTBYIOT B npoueaype fokauun n otobpaxaroTcs
cepbiM UBeToM. CyllecTByeT BO3MOXHOCTb NepeknovaTb rpynny Bbibopa CMrHanoB Mexay
2-M$1 KaHanlaMM KHOMKOW [ <>], Haxoaswencs mexay rpagpukamu.

2. OKHO pacnpegeneHuss UMMynbCcoB MNo AnvHe obbeMa KPYD C yka3aHWeM pacyeTHOro
MECTOMOMOXEHMS UCTOYHUKA Pa3psiAHON aKTUBHOCTM B HUDKHEMN YacTW OKHa.
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PucyHok 397. OKHO Nokaunun paspsaaHoi akTUBHOCTM

[insi aHanu3a n oKauumM MOXKHO BbI6paTb rpynny MMMNy/IbCOB HEMOCPEACTBEHHO Ha aMMAUTyAHO-
(ha3oBOM pacnpeaeneHum, nepeasurast rpaHnLbl BbIbpaHHOM 06n1acTu (CM. pucyHok 47). Beibop rpynnbl
MMMYNbCOB MOXHO AenaTb Kak Ha 04HOM (N1eBOM), Tak U Ha ApyroM (NpaBoM) pacripeaeneHun YP.

MepekntoyeHne Bbibopa NPOM3BOAMTCA B OKHE HACTpOeK MapaMeTpoB floKauuu, B KOTOPOM
HaxoasaTCs crneaytowme NyHKTbl (pUCyHOK 48):

Cnocof nokawkm

* OTHOCHMTENEHOE MSMEDEHHE, M
ABCONKTHOS M3MEPEHHE

MaxcHMansHoe paccToAHKE

20

ABCONOTHOS PACCTOAHME, M

MapameTpsl 0GbEKTA NOKALMM

HostdumeHT yKopoUYeHKS
Bozgyx 1,0002926 + | JoBasuTe

3ajep#Ka CMrHana B M3Mep. Lenax

v 3ajepiika B HAaHOCEKYHAAX
3agepsua 1, HC

0
Jagepsika 2, HC

0

BriSop rpynnel CHrHANOE

* Ha nesom rpaduue

Ha npasom rpaduke

PucyHok 408. HacTpoliku napaMeTpoB
nokaumm

52

«Cnoco6 nokauun». [1o3BonseT BbibpaTb 0ANH U3
ABYX TWMOB NOKaUWMU: OTHOCUTENIbHYIO WM abCOMIOTHYIO.
OTHOCUTENbHaAs WCNONb3yeTcs B TOM C/yvae, €Cin  He
n3BecTHa anvHa obvekTa (obbema KPYD Mexay aaTumkamm)
N noKaums Npou3BOAMTCS OTHOCUTENbHO LeHTpa obbekTa.
A6ConoTHas nokaumsa UCNosnb3yeTcs NpU U3BECTHOM AJIVHE U
faeT pe3ynbTaT B abCoOMOTHbIX eauHMUax, a He
OTHOCUTENBbHO LiEeHTpa.

«MakcuManbHoe paccrosiHue» - npw
OTHOCWUTENbHOM  foKauuM  3TOT  MapaMeTp  3ajaeT
MaKCMMasnbHYl0 30HY [ aHanvM3a BPEMeHM npuxoaa
MMMNYNbCOB. MIMMynbCbl C pasHULEN MO BPEMEHM, KOTOPOMY
COOTBETCTBYET  paccTosHue  6onee  3afaHHOrO,  He
aHanu3upyoTcs.

«AGCONIOTHOE paccTosiHue» - Npu abCcoNMtoTHOM
nokauum 3TOT napaMeTp 3aJaeT paccTosiHue  Mexay
AaTuMkamMuM AN aHanmsa BpeMeHu npuxoda WMMy/bCoB.
MMnynbCbl € pa3Huuen No BpeMeHU, KOTOPOMY COOTBETCTBYET
paccTosiHue 6onee 3aaHHOro, He aHaNU3MPYOTCS.



G'HRUB «PD-Analyzer/6P» PykoBOACTBO MO 3KCnayaTauum

«KoappuumMeHT yKopoueHus» - KO3 hULMEHT, NOKa3bIBatOLWMIA, BO CKOJIbKO pa3 CKOPOCTb
pacnpoCcTpaHeHUst BOJTHbI B 06bEKTE MEHbLLE, YEM CKOPOCTb CBETA B BaKyyMe.

«3apep)XKa CUrHasia B U3MepUTesibHbIX Lensax» - No3BOJISET 3aAaTh U yYECTb PasHULly B
J/IMHaX KabenbHbIX IMHUIN 2-X AAaTUYUKOB.

«BbI6GOp rpynnbl CUrHAMIOB» - BbIGOP OAHOMO U3 2-X aMMIMTYAHO-(a30BbIX pacnpeneneHuii
UMMYNbCOB, Ha KOTOPOM 6yAeT OCYLECTBASATLCA BbIGOP rpynnbl MMMYbCOB ANS foKaumu. Bbibop
rpynnbl C MAaKCUMasbHON aMMnMTYOW MMMNY/IbCOB M MUHUMASbHBIM 3HAYEHUEM LLIYMOBbIX CUTHANOoB
Nno3BosisieT 60/1ee TOYHO NMPOBECTU aHANM3 U NOKALUMI0 UCTOYHMKA pas3psiAHON aKTUBHOCTM.

3.6.9. Nanenb «MapameTpbr»
[ns HacTpovikn OoTObpaxkeHus Mcnonb3yeTcss naHenb «MapaMeTpbl» C NPaBON CTOPOHbI OKHA
aHanmM3a YacTUYHbIX pa3psaoB (PUCYHOK 49).

MapameTpsi #
'{IJ MNokaswiBaTe MMN. NoCAe GUALTPALLHMKM

(@ MNonesoeaTtenbckke GHALTRLI

() ©uneTpe npubopa

Hactpoiiku dunbTpaumm

[[] CeTra 256x256

OBwmin macwrab

[ Wkana & vKA

O6wmin hasoBbIl caBMI D@ Coxpatmtb

Pazmep ToUKM: ]

PD Expert
O6beguHAaTe ogHOTHNHME YP
OTobpamaTe AMArHOCTHYSCKHE 30HBI

[] Npw amarnocture YP casurats dasy Ha 120°
Macwrad

MB
[] @ukcHposanHbii macwTad
MEHHMMY M
0,0
MarcHmys
1000,0
[] ¥poeeHs wyma
Mopor
5N

J,U

LI}"BC‘TEHTE‘J'II:HEICTI: AaTHHMEOE

[padkk aMNAMTYA3-KONHYECTED HMIYILCOE

PucyHok 49. MNaHenb «lMapameTpbi»

MeHio naHenu «lMNapaMeTpbi»:

e «[okasbiBaTb MMM. nocne dunbTpaumm» - CKpblTb/NOKa3aTb OT(UAbTPOBaHHbIE NPU6OPOM
nnu MO uMnynbChbl;

e «[onb3oBaTenbckne GunbTpbl» - Mcnonb3oBaHune gunbTpos MO;

e «OunbTpbl Npubopa» - Wcnonb3oBaHue TONbKO GUALTPOB MNpubopa, BKIOYEHHbIX B
HaCTpoMKax Npu BbINOHEHUN 3aMEPOB;
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e «HacTpoiiku unbTpaumm» - OTKPbIBAET OKHO ANa HacTponku punbTpos MO (pucyHok 50);

e «CeTka 256x256» - BbibpaTb TN OTOGpaXkeHMsl MMMNYNbCOB: B BUAE TOYEK WM B Buae
MaTpuubl, pa3mepoM 256x256 aueek;

e «O6bwmn MacwTab» - YCTaHOBUTL/OTKIOUMTbL 06WMIN MacwTab ans rpadmKoB pasHbIX
KaHasnos;

e «llkana B HKn» - BblbpaTb eanHULbl M3MepeHnst aMnanTyabl MMNynbcoB (B nnmn HKN);

e «O6bwmnn dazoBbiM cABUr» - YCTaHOBUTbL AOMOMHUTENbHBLIN (Pa30oBbIM CABUM ANs BCEX
KaHasnos;

e [IBMKOK ANs perynnpoBaHns pa3Mepa TOYKWU Ha rpaduke.

®yHKUMM BCTPOEHHOW cucTeMbl PD-Expert:

e «Ob6beanHsATb ogHOTUMHbIE YP>» - MNporpamMMHoe obbeanHeHne YP B rpynnbl CO CXOXMMMU
npu3Hakamu;

e «OTobpaxaTb AMarHoCTMyeckme 30Hbl» - Ha Bknagke «PD-Expert» Ha rpadgwmkax PRPD-
pacnpegeneHns noacBeUYMBalOTCA 30HbI C yYeTOM pacrnpeneneHns YPp;

e «CpaBuraTb 30Hy Ha 120° - y4éT nepeHaBeaeHns uMnynbcoB YP ¢ ogHon dasbl Ha Apyryto.

Mone «MacwTab»:

e [lpn BbIGOpe dUKCMpOBAHHOrO MacwTaba cnegyetr YCTAHOBUTb MUHWMANbHOE W
MaKCMMasibHOEe 3HauYeHus WKanbl B MB;

e [lpwu BbIGOpE YpOBHS WyMa B MB, YP HMXe yKa3aHHOro 3Ha4YeHMs Mopora He 0TobpaxkatoTcs;

e «YyBCTBMTENbHOCTb [aTUYMKOB» - MPW HaXaTUM OTKPbIBAETCA OKHO MpPOCMOTpa M
pPeaaKTMPOBaHUS! YyBCTBUTENBHOCTW KaHasioB, ONpeaesieHHbIX Npy KanmbpoBke;
e «[padvK aMnNIMTyaa-KOMMYECTBO MMMYMbCOB» - MPU  HaXaTUM OTKPLIBAETCS OKHO

OTO6pa)KeHVIFI 3aBMCMMOCTUN KOJIMYECTBA 3apPErnCTpuUpoBaHHbIX 3a MNEPUOA WU3MEPEHUA
MMNynbCOB OT UX aMMIUTYAbl A1 KaXXAoro KaHana.

3.6.10. dPunbTpauusa UMNynbCoB
OcobeHHocTblo Npubopos «PD-Analyzer/6P» aBnsieTca TO, YTO OHW PErMCTPUPYIOT UMMYNbChI
Ha BCEX KaHanax OAHOBPEMEHHO, a MOC/E 3TOr0 YXE MPUMHUMAIOT peLleHWEe: KakoW AaTyuuKk 6bin
pacrnonioxeH 6nmxe BCEro K MCTOYHMKY MMMynbca. lNpu 3TOM ecnu nornyeckue npasuna 6Gbiiu
HacTpOeHbl HEBEPHO, @ pacyeTHble AaHHble O KaXAOM MMMy/nbCe COXPaHANIWUCb, TO BCeraa ecrb
BO3MOXHOCTb OTMEHUTb (UNbTPaLMIO, CAENaHHyt0 npubopoM, W HANOXWUTb HOBble nornveckune
npasuna.

Ha naHenn «Onepaummn» nepekntoyatens «lokasaTb MMMNYAbCbl NOcne GpunbTpauun» oTBevaeT
3a KOIMYeCTBO oTobpaXkaeMbiX AaHHbIX. Ecnv BbibpaTh «INonb3oBaTensckmne hunbTpbl», TO CTAHOBUTCA
AOCTYMHbIM CTpoKa «HacTpoiika punbTpauum», HaXxaB Ha KOTOPYH, OTKPbIBAETCS OKHO HAaCTPOMKM
NoNb30BaTeNbCKUX PUNbTPOB (pUCyHOK 50).

JloCTynHO TpYM TuMa MOSb30BATENbCKUX  (UNLTPOB:  «AMMAUTYAHas  GuUnbTpaums»,
«OunbTpaLms No BpEMEHU npuxoaa», «@unbTpaumsi No BpEMEHWU NpOneTa».

®unbTp No amMnNuTyae paboTaeT cneayowmm 06pa3oM: eciiv UMMYbC OAHOBPEMEHHO N3MEPEH
Ha AByX unu 6onee kaHanax, To UCTOYHUKOM MMMyNbCa SIBNSIETCS TOT KaHas, Ha KOTOPOM aMnnuTyaa
MaKcuMasbHa. HeobxoauMo BbibpaTb KaHasbl Ansi CPaBHEHUS!, YCTaHOBUTb 3HAUYEHME MaKCUMMaslbHOM
aMMNInTYAbl U UHTEPBAsia BPEMEHN CPAaBHEHUS.
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®unbTp Mo BpeMeHM npuxofa paboTaeT creaytowmm 0b6pasoM: eciv UMMYJbC OAHOBPEMEHHO
M3MEPEH Ha ABYX MUK 6onee KaHanax, To UCTOUYHUKOM UMMY/bCa ABMSAETCA TOT KaHasl, Ha KOTOPOM OH
6bln 3aperncTpUpoBaH NepBbIM. TO €CTb Mbl AO/MKHbI AN KaX/AO0ro KaHana 3aaTh KaHaJbl, C KOTOPbIMU

Mbl 6y,qu CpaBHMBaTb. EC/IM HM OOHOrO KaHana AN CpaBHEHUSA He Bbl6paHO, 3Ha4uT, CbVIJ'Ipr ans
3TOro KaHasla OTKJIIOYEH.

®unbTp Mo BpeMeHM nponeTa paboTaeT cieayowmM o6pasoM: eciv UMNYyIbC OAHOBPEMEHHO
U3MepeH Ha AByX wnn 6oMee KaHanax U BpeMs Mpuxoda Mexay MMMy/SbCaMu MeHee 3a[laHHOro B
HACTpoMKax uabTPa, TO UMMNYbC CHUTAETCA KUCTUHHBIM® U HE PUNBTPYETCS.

MNonbsosatensckme GUALTPEI - O X

DuneTpsl
? AMNNMTYAHAR hHUNbTPaLMa
? [] ®unsTp no epemeHt npuxoga uMnyasca

E [] ®unbTp no BpemeHH NponeTa MMNYIbca

Kanane ana dunstpaumm [ | Boe kamnans MapameTpel duasTpa

A 4 Amnavtypa
Kanan 1 3HaueHWe amnauTyael 70

Hanan 1 4 [lpouee
anan 2 WHTepean epesmern, v 100
Hanan 3
Hanan 4
HaHan 5
HaHan 6

HKanan 2

Hanan 1
Kanan 2

Hanan 3

MpumesuTs Otmesa

PucyHok 50. OKHO HacTpoiku punbTpaumnmn UMMyIbCOB
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UHdpopmaumns o npeanpuaTUMnN-u3roToBuresne:

000 «ANMPYC» (r. MNepmb)

Pa3paboTka v nocTaBka NpnbopoB 1 NPOrpaMMHOro obecneyeHnst No AMarHOCTUKE Ans
Pa3fIMYHbIX OTpacsel NPOMBILLIIEHHOCTHU.

Poccusi, 614500, Mepmckuin kpai,
4. BaHioku, LLloccelHbiv Bbe3A, A.2

Ten.: (342) 212-23-18, 212-91-93

Anpec B MHTepHeTe: http://dimrus.ru

e-mail: dimrus@dimrus.ru
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